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PREFACE

This report highlights the research work carried
out at the NCL from April 1983 to March 1985.
While in the sixties and early seventies short-term
projects of immediate industrial relevance accounted
for the major share of NCL's research efforts, in the
late seventies these efforts were largely reoriented
towards long-range projects of social and industrial
significance. This, however, has not resulted in
short-term projects being pushed to the rear or in
weakening links between the laboratory and the
industry. On the contrary, these have become
stronger as evident from the large number of spon-
sored and collaborative research projects beirg
undertaken on behalf of user industries at the NCL,

Research at the NCL is made up of three well-
defined components : short-range projects, long-
range projects, and the basic research associated
with the overall programme of the laboratory. During
the period under review research at the NCL has
been carried out in 10 areas. In each area NCL
has been striving to maintain a high degree of
excsllence, using sophisticated tools and methods
to achieve the R&D goals in keeping with the current
approach to research adopted the world over, and
in doing so the established pattern of interdis-
ciplinary approach has remained the cornerstone
of NCL’s activities with equal emphasis on long-range
and short-range prejects.

A brief account of the R&D activities during the
period :s given below.

Research and development activities

A catalyst (silver with promoters supported on
porous silicon carbide) for the oxidation of ethylene
to ethylene oxide, giving about 80% selectivity for
ethylene oxide at an ethylene conversion of 12%,
was developed on laboratory scale. The catalyst
prepared by the catalyst manufacturing firm, United
Catalysts India Ltd. (UCIL), by the NCL process,
was found to give the desired performance.

A high-silica catalyst has also been developed
for the disproportionation of toluene to xylene,
jointly with Indian Petrochemicals Corporation Ltd.
(IPCL), Baroda. This catalyst has been tested at
IPCL for more than 1000 hours and found to match
the bast available catalystin its activity and selectivity,
Tests carried out at ICI, UK, have also confirmed
this.

The highly successful trials carried out at IPCL
on Encilite—1, the high silica catalyst developed
at NCL for the selective conversion of C; feedstock
to a product rich in 0-and p-xylenes, may be regarded
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as one of the crowning achievements of the laboratory
during this period. The NCL's new zeolite catalyst,
Encilite -1, was charged in the IPCL's 45,000 TPA
xylene isomerization reactor in March 1985 and has
been performing exceptionally well to this day.
Encifite-1 has proved to be even superior in some
respects to the best available catalyst anywhere in
the world. Based on this trial, IPCL will use
Encilite-1 in the expansion of their isomerizer capa-
city to 90,000 TPA within the next two years. An
entirely new plant of this capacity with imported
catalyst would cost around Rs. 100 crores. The
importance and international significance of the
successful trials on Fncifite=1 in IPCL have been
recognised through the Forward Development
of Technology Award by the Indian Chemical
Manufacturer's Association (ICMA) for the year
1985 to IPCL. In this award NCL and Associated
Cement Companies (ACC), the manufacturers of
the catalyst, have been recognised individually
through appropriate citations.

Development work on catalysis/processes for the
selective removal of normal paraffins by catalytic
hydrodewaxing has been started. Bench-scale trials
with these catalysts, lasting hundreds of hours,
have been carried out using gas oil IV from Bharat
Petroleum Corporation Ltd.,, Bombay. The catalyst
developed at NCL and manufactured by UCIL is
currently undergoing trials abroad.

The process for the isolation of the anticancer
drug, vinblastine, from the leaves of Vinca rosea
was earlier released to CIPLA, Bombay. Sub-
sequently, the method of conversion of vinblastine
to vincristine was also released to the same company
which has since been regularly producing both
these drugs. The company is not only meeting
the country’s requirement but has also started
exporting the drugs.

Protoplast fusion approach was used to achieve
intergeneric cellulase gene(s) transfer. Such transfer
was succassfully carried out between Cellulomonas
and Bacillus subtilis and the entire cellulase gene
complex was found to be expressed in B. subtilis
fusants. Both endo-and exo-glucanases were found
in the culture filtrates of a few hybrids.

In continuation of the work onthe synthesis of
of active photostable pyrethroids from the indige-
nously available, cheap and abundant (+4-)-3-
carene, the synthesis of seven pyrethroids, possessing
the desired IR-trans-configuration has been carried
out. Some of them are reported to possess ecto-
parasiticidal and insecticidal activity.




A process was standardised for isolation of Neem-
rich Il from neem seed oil for use as antifeedant
against Spodoprera litura, A method has also been
developed for estimation of azadirachtin in various
neem oil fractions. A pure compound responsible
for oviposition deterrance activity has been tenta-
tively identified.

A process for the synthesis of polyphenylene
sulphide. an engineering thermoplastic with excellent
thermal and chemical resistance. was demonstrated
on laboratory scale. Coating trials were success-
fully completed on metal and glass substrates. The
crystallization behaviour of the polymer was studied,
on the basis of which processing guidelines for
injection moulding were arrived at.

The development of polymer alloys is a frontier
research area in materjals engineering. Melt compo-
unding of two alloy systems, namely polyphnylene
sulphide (PPS)/high density polythylene (HDPE)
and polyethylene terephthalate (PET)/ponmethyl
methacrylate (PMMA) was successfully developed.

In collaboration with Indian Organic Chemicals
Lid. (10CL), Bombay, a water absorbing polymer
named Ja/shakti having water capacities in the range
100-500 g/g has been developed. Extensive field

trials that have been carried cut on it by numerous
agencies have been shown that it is an invaluable
agricultural aid when used as soil additive and seed
coating. Earlier field trials carried out by the Depart-
ment of Agriculture. Govt. of Maharashtra, and
the Bharatiya Agrochemicals Industries Foundation,
Pune, have shown a 15-40 % increase in the yield
of groundnut. Trials have also been carried out on
grain and fodder jowar, fodder bajra, fodder maize,
and tomato, and yield increases of the order of 20-35
% have been observed. The increased productivity
is accompanied by attractive cost-benefit ratios.
The process for Jalshakti has been demonstrated
on a 20 kg batch scale. A semi-commercial plant
(200 TPA) to produce a specific water absorbing
polymer (JALSHAKTI) is expected to go on stream
in July 1986 at the Khopoli factory of Indian Organic
Chemicals Ltd. Jalshakti continues to provide increas-
ing evidence of its amazing properties. Experiments

April, 1986
NCL, Pune
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carried out recently have shown that with the use
of Jalshakti the irrigation frequency of mango
plantations can be significantly reduced. It has
been found that Ja/shakt/ treated plots increase
the wilting time of mango saplings considerably.
Jalshaktihas also been found to increase the produc-
tion of mushrooms, with the an astonishingly
high benefit-to-cost ratio.

Preparation of hydroxy terminated polybutadiene
with an average molecular weight of 2000 and 3000
has been standardised on a 2 kg monomer/- batch
scale. The polymers have been characterised for
average molecular weight. molecular weight distri-
bution, hydroxyl number and bulk viscosity.

In the project on heat pumps, taker up in colla-
boration with the University of Salford, U. K., three
different equipment have been installed. These
are being used extensively for generating data and
for demonstration purposes.

As mentioned earlier, basic work forms an integral
Component of NCL’s research efforts. During the
period under review, basic work of a high order
was carried out on chloramphenicol, polymer chara-
cterization, new perfumery products from longifolene,
polvmer‘modification, UV stable polymers for solar
application, theoretical chemistry, chemicals reactions

on solid surfaces and cobalt catalyzed oxidation
of alicyclic olefins.

Patents and publications

22 new patents were filed during these two years.,
76 Indian patents (9 sealed, 16 accepted and 51
filed) and 17 foreign patents were in force as on
31-3 85. 378 research papers were published. 70
staff members, research fellows and guest workers
received post-graduate degrees (16 M. Sc. and 54
Ph.D.). 48 NCL scientists are recognised as research
guides by different universities.

Research utilization

During 1983-85, 60 NCL processes were n
production with a turnover of about Rs. 84 crores,
The foreign exchange saving on account of produc-

tion during this period is estimated at about Rs. 34
crores.

(L. K. Doraiswamy)
Director

N

: 10,000 TPA

i . Capacity
Acrylates plant of Indian Petrochemicals Corporation Ltd., (IPCL), Barcda p




Extraction unit for
Vinca Rosea at
CIPLA, Bangalore

RESEARCH AND DEVELOPMENT PROJECTS

1. CATALYSIS AND CATALYTIC REACTION ENGINEERING

1.1 Vapour phase oxidation of ethylene to
ethylene oxide/ethylene glycol (1-1-467)

A catalyst (silver with promoters supported on
parous silicon carbide) giving about 82% selectivity
for ethylene oxide at an ethylene conversion of 12%
was developed on laboratory scale. The catalyst
prepared by the catalyst manufacturing firm United
Catalysts India Ltd., by the NCL process was found
to give the desired performance. It will soon be
tested in a pilot plant under actual commercial
process conditions.

The installation of the ethylene oxide pilot plant
(capacity : 07 k/hr) and the ethylene generation
unit (capacity : 3 k/hr) was completed. The testing
of the catalyst and collection of process design
data for the oxidation process in the pilot plant will
be undertaken soon.

An extensive study on the influence of alkaline
earth and alkali metals on the sintering and oxygen
chemisorption properties of the silver catalyst was
carried out for understanding their role in the
improvement of the activity and selectivity of the
catalyst.

The measurement of effective diffusivity of the
catalyst and adsorption of the reaction species
(viz. oxygen, ethylene, carbon dioxide) under cata-
lytic conditions is in progress.

1-2 Adsorption and ditfusion in high silica
zeolites (1-7-046)

Sorption and diffusion of benzene in H-ZSM-5
zeolites under catalytic conditions have been studied
extensively. The diffusion of benzene has been found
to be highly concentration and temperature dependent.
It is strongly influenced by the Si/Al ratio, degree

of H' exchange and the pretreatment conditicns of

" the zeolite.

Temperature programmed desorption of aromatic
hydrocarbons from H-ZSM-5 has also been investi-
gated. The heat of sorption of aromatic hydrocarbon
(obtained from the TPD data) was found to increase
linearly with the number of CH;-groups attached to

the benzene nucleus and also with the ionisation
potential of the aromatic hydrocarbon indicating a
charge tranfer interaction between aromatics and
H-ZSM-5 zeolite.

Multicomponent sorption and diffusion of aromatic
hydrocarbons from their isoc octane solution on
H-ZSM-5 at 20-45° have been investigated; the
sorption selectivity for the hydrocarbons has been
found to be strongly dependent on the sorption
time. The work on the equilibrium multicomponent
sorption of the hydrocarbon in the zeolite is in
progress.

A simple but precise method using a specific gravity
bottle has been developed for measuring crystal
density, intracrystalline sorption capacity, inter
crystalline (macio) pore volume of ZSM-5 type
zeolite and also for measuring diffusion of very
slow diffusing liguid species in the zeolite.

1.3 Catalytic reactions over synthetic zeolites
(1-6-467, 1-13-267. 1-18-046)

The aim is to synthesize known and new Zeolites
with commercial applications. Besides well-known
applications novel applications have also been
investigated. The aim has also been to study
catalytic processes using known/new zeolite formu-
lations for industrial use. In keeping with the current
research policy basic research aimed &t a better
understanding of zeolite catalysis has also been
carried out.

1.3.1 Zeolite synthesis
(a) Aluminium-silicate types

Aluminium silicate {high silica content) zeolites
belonging to the pentasil family have been synthe-
sized using indigenous raw materials and patented.
These zeolites are now being manufactured by
Associated Cement Companies Ltd. (ACC), Bombay,
and United Catalysts of India (UCIL), Bombay.

(b) Non-aluminium zeolites

Novel zeolite catalysts with industrial applicaticn
potential have also been synthesized. By replacing

Rheometrics Dynamic
. Mechanical Spectrometer
(RDS-7700). j




aluminium in the zeolite framework with iron, ferri-
silicate zeolites, designated. Encilites, have been
developed and patented in India and twenty other
countries. Other types of pentasil zeolites containing
Cr, B, La and other rare zarth element have also been
prepared. These are expected to be useful in
reactions for which the Al and Fe types are unsui-
table. ACC, UCIL, and Laporte, U. K., have been
licensed by NCL to manufacture these. The Encilites
are the only class of zeolites developed in India
that are manufactured abroad.

1.3.2 Catalyst development for petroleum
refining and petrochemical industries
and for coal conversion processes

(3) Xylene isomerization catalyst

This catalyst developed jointly with ACC, can
function with a feed containing/high proportion of
ethylbenzene, and maintain a high level of para-
xylene under equilibrium conditions. It has been
extensively tested at the Indian Petrochemicals
Corporation Ltd. (IPCL), Baroda, the Imperial
Chemical Industries Ltd. (ICI), U. K. and Engelhard
USA, and found to match the catalysts of Mobil Qil
Co. USA, in all respects. The catalyst is to be tried
out in the commercial plant at IPCL.

¢b) Manufacture of ethylbenzene

The one-step vapour phase process for alkyla -
tion of benzene over a catalyst of the high silica class
has already undergone plant trials in India and been
found to be economically attractive.

(c) Selective alkylation of toluene to
p-xylene

Catalysts for this process are being developed.
Selectivities for para-xylene greater 95% have been
obtained, and the use of the catalysts cbviates the
need for a separate xylene isomerizaticn unit. A
collaboration with a large international company for
the development of the catalysts and processes is
being worked out.

(d) Conversion of ethanol to ethylene

Encilite has also bean found to be a very efficient
catalyst for the dehydration of ethanol to ethylene. It
is superior to the Syndol catalyst widely used at
present In collaboration with Davy Power Gas, this
catalytic process is being commercialised. Two other
commezrcial organizations have shown interest in
the NCL catalyst.

(e) Toluene disproportionation catalyst

A high-silica catalyst has also been developed for
the disproportionation of toluene to xylene, jointly
with IPCL, Baroda. This catalyst has been tested at
IPCL for more than 1000 hours and found to match
the Mobil catalyst in its activity and selectivity. Tests
carried out at ICl, U. K have also confirmed this.
Efforts are underway to commercialise the catalysis,

(f) Reforming catalysts for the production
of aromatics

The reforming catalysts, that are under development,
are based on the principle that some (cr all) of the
acid functions on which the catalysis depends can
be provided by a zeolite (in this case, an Encilite).
The advantages of using Encilite-based catalysts for
reforming are :

(i) both liquid (Cs ) and aromatic vields are
higher at constant conversion than those
found in conventional monometallic catalysts;

(i1} being monometallic with activities similar to
those of bimetallics the sulphur tolerance of
the catalysts is higher than that encountered
in conventional catelysts. There is therefore
no need to erect expensive pretreatment units
in the commercial plant, as is the case when
bimetallic catalysts are used; and

(iii) as the acidity of the catalysts arise primarily
from the zeolite portion, there is no need for
Cl iniection during the operation to adjust the
acidity levels.

A collaboration with an international ccmpany for
the joint development of the Encilite-based forming
cataiysts is in the offing,

(9) Hydrodewaxing catalysts

Development work on catalysts/processes for the
selective removal of normal paraffins by catalytic
hydrodewaxing has been started. Bench-scale trials
with these catalysts lasting hundreds of hours heve
been carried out using gas oil IV from Bharat
Petroleum Corporation Ltd., Bombay. The catulyst
developed at NCL and manufactured by UCIL is
currently undergoing trials abroad.

(h) Fluid catalytic cracking (FCC) catalysts

An agreement is to be signed with Indian Oil
Corporation (Rand D) for carrying out joint develop-
ment of FCC catalysts. The project will be oriented
towards the development of catalysts which could

—

be tuned to indigenous feedstocks to achieve
maximum vyield of middle distillates with low pour
points.

(i) Coal conversion catalysts

Methanol to light olefins : Research to develop
a catalyst/process for conversion of coal or industrial
gas derived methanol to light olefins is in prcgress
under a joint agreement with Davy McKee, U. K.
The Encilite cata yst for achieving this has been
developed and the pilot plant fcr testirg itis beirg
designed by Davy McKee.

Production of distillates from natural gas
(UNDP project)

It has been predicted that after 2,000 A. D.,
petroleum alone will not be able to meet tke
requirements for middle distillates in India. Coal
and natural gas reserves will have to be used for
producing middle distillates to augment the supply
from petroleum sources. The well-known route for
convertirg coal and natural gas by Fischer-Trcpsch
synthesis has poor selectivity for middle distillates
owing to certain inherent limitaticns. A better
strategy would be to convert coal and natural gas
into methanol or olefins and transform these into
middle distillates by shape selective oligomeriza-
ticn, were selectivity levels exceeding 80% cen be
achieved.

Rec gnising the importance of this development
work the UNDP has been approached for a grant.
The objective of the work is to develop catalyst/
process for the production of middle distilletes frem
methanol.

(i) Characterisation and screening of Encilite
and other zeolite catalysts

Basic studies for understanding the furctioning
of the catalysts and for designing rew catalysts
are being carried out. These support and comple-
ment the research onthe develocpmert of catalysts
and catalytic processes. Facilities for the charac-
terization of the zeolite catalysts by X-ray diffraction,
scanning electron microscopy, IR spectroscopy,
ESCA, and adsorption and temperature prcgrammed
desorption of varicus probe molecules have been
established, and the procedures standardized. The
catalytic activity of the various zeolities is screened
in various types of reactors ranging frem micro
reactors to semi pilot plants.

1.4 Applications of homogeneous catalysis
(1-10-267)

1.41 Hydroformylation of olefins

Hydroformylation of allyl alcohol was studied using
homogeneous Rh complex catalyst. This is a new
route to the manufacture of 1, 4 butanediol.

The activity and the selectivity of several types of
Rh complex catalysts and the role of ligands, pro-
moters and solvents in the hydroformylation of allyl
alcohol was investigated. Using an appropriate
solvent system and two immiscible liquid phases,
higher selectivity of n-hydroxy butyraldehyde was
achieved with the additional advantage of ezse of
separation of the catalyst.

The detailed Kkinetics of this reacticn was also
stidied. It was found that the react cn rate vs CO
pressure and allyl alcohol concerntration shows a
maximum, which typical of substrate inhibited
kinetics. These observations have been interpreted
in terms of a postulated mechanism of hydroformyla-
tion and a rate equation has been proposed.

Similarly, hydroformylation of allyl acetate, vinyl
acetate and n-hexene was studied using an Rh
complex catalyst. The generalized cbservation of
a complex kinetics with respect to CO for different
olefins and its implications have been examined both
experimentally and theoretically. Mass transfer effects
for this complex case have also been investigated
theoretically.

1.4.2 Carbonylation of nitrocompounds ( MDI
and other derivatives) i

Carbonylation of several derivatives of nitrocom-
pounds using Pd and Rh complex catalysts was
investigated. The work on screening of catalysts,
ligands, solvents and effect of process parameters
on activity and selectivity was studied for 2, 4
dinitrotoluene, p-nitrocumene and nitrobenzene. The
major side preduct formed in these reactions was a
diaryl urea derivative which was characterized for a
variety of subsirates.

IR spectroscopic characterization of catalytic
intermediates was also carried out and a mechanistic
scheme for carbonylation of nitrocompounds pro-
posed for the first time.

Exploratory process develcpment werk on p-intro-
cumene to p-isocyanatocumene and nitrobenzene
to methylenz diphenyl isccyanate MDI was under-
taken. For P-isocyanatocumene, 73-80% selectivity
was achieved. For MDI the route via phenyl




urethane was investigated in which carbonylation
of nitrobenzene to phenyl urethane is the key step.
For this step a selectivity greater than 95% has been
achieved. Further work on these processes is in
progress.

1.4.3 Acetic anhydride/vinyl acetate via
syngas and methyl acetate

A catalyst system has been developed which
gives a high selectivity (95%) for carbonylation of
methyl acetate to acetic anhydride. A similar
catalyst with modified solvent system converts
methyl acetate and syngas (CO+H,) to a mixture
of acetic anhydride and ethylidine diacetate and
ethylidine diacetate can be easily cracked to vinyl
acetate. The aspects of catalytic activity and
selectivity, role of ligands, solvents, promoters have
been studied extensively.

1.44 Methylethyl ketone (MEK)

Oxidation of mixed C, olefins to methylethyl
ketone using homogeneous Pd complex catalyst
was studied. This route is selective fcr oxidation
of n-olefins. A preliminary work on different feed-
stocks, reactor type, product distribution has been
completed. This could be on attractive process for
MEK productlon, while also separating pure
isobutene.

1.5 Synthesis and structural characterisation
of novel complexes, especially carbonyls
(1-19-024)

Synthetic studies in carbonyl chemisiry of
ruthenium, rhodium and iridium were carried out
resulting in the publication of 15 research papers.
Mono-nuclear complexes of ruthenium (1) having
Ru-C bonds were obtained by the insertion of an
unsaturated olefin molecule such as allyl halide,
,acrylic ester, acrylonitrile and vinyl pyridine into
Ru-H bonds. Also theinsertion of carbon disulphide
into the Ru-H bonds resuited in Ru-S bonded
compounds. Stable cationic complexes of ruthenium
of the type (RuCo (PPhy), (L) (RCN)' (ClO,)"
derived from acetonitrile or acrylonitrile and a
bidentate chelating ligard such as @-diketones
ware also synthesised. Binuclear rhodium complexes
of rhodium (1) with tetradentate azine ligands and
pentacoo:dinated iridium (1) complexes of the
type IrCO (PPh,), (L), where LH is a bidentate
chelating ligand were zlso prepared. Since all
these complexes are derived from carbcnyl forming
metals, they can be sericusly considered for use in
homogeneous catalysis.

1.6 Basic research in fluidization with refe-
rence to acrylonitrile reactor (1-20-006 S)

Mathematical modelling of fluid-bed reactor taking
into account the complications such as those of
heat effects, changes in molar volume and presence
of multicomponents was carried out. The mathem-
atical model developed also takes into account the
distributed feed used in the industrial reactor and
specially accounts for the end regions such asthe
jet zone and the freebroad region. The model
requires the information on the hydrodynamic
characteristics of the actual catalyst and the kinetic
information regarding the several possible reactions.
The hydrodynamic characteristics of the catalyst
have been experimentally determined in a 2-d bed.
The results reveal an interesting behaviour in terms
of bubble growth, their coalescence, dense phase
voidage etc. and is perhaps unique to this catalyst.

The model with the quantitative information on
the properties of the bed as determined experimentally
and the available kinetic informaticn simulates the
actual behaviour of the bed satisfactorily. The
analysis also leads to additional clues for the
improvement of the actual performance of the
reactor.

1.7 Basic Studies

1.7.1 Influence of various preparation conditions
and presence of additives such as barium and alkali
metals at different concentrations on the thermal
decompasition of silver carbonate in the preparation
of silver catalyst has been thoroughly investigated
by TG, DTG and DTA and the solid products of the
decomposition at cifferent temperatures has been
characlerized by ESCA, SEM, XRD and surface area
analyzer.

1.7.2 A simple method for measuring acid
strength distribution on zeolites, based on step-wise
thermal desorption of ammonia using simple labora-
tory facilities has been developed. Acid strength

distribution on catalytically important zeclites (viz.

H-ZSM-5, Ce NaY, Ce Na X, HY and HM) has
been measured.

1.7.3 Thermal deccmposition of TPA-ZSM-5 in
presence of inert and oxidizing atmosphere has been
investigated. Also the effect of decomposition
conditions of TPA-ZSM-5 on the surface and
catalytic properties of the resulting zeolite has been
studied.

1.7.4 Sorption of benzene in Ce Na Y zeolite at
catalytic conditions has been investigated usirg gas
chromatographic methods. Temperature programmed
desorption of benzene from H-ZSM-5, Ce Na Y
(with different degrees of cation exchange), Ce Na
X and HY zeolites at different heating rates and
initial sorbate loadings has also been irvestigeted.

1.7.5 Various problems on multiphase catalytic
reactors were investigated. The collabaraticn with
University of Erlangen (Prof. Hofmann), West
Germany, has progressed satisfactorily and the
following problems have been investigeted :

(a) Kinetic modelling of a complex consecutive
reaction in a slurry reactor : hydrogenaticn of
phenyl acetylene to stvrene to ethylbenzene.

(b) Effect of catalyst pretreatment on activity and
selectivity of hydrcgenation of phenylacetylene
over Pd/C catalyst.

(c) Gas-liguid mass transfer in ‘dead end ‘autoclave
reactors; critical evaluation of different methods
of KaC determination and a new correlation.

(d) Analysis of pore diffusion and external heat and
mass transfer effects in a non-isothermal complex
consecutive reacticn.

(e) Product characterization, distribution and select-
vity in hydrogenation of butynediel over Pd/C
catalyst in a slurry reactor.

1.7.6 Kinetics hydrogenation of butynediol using
specially prepared Pd-Zn-CaCOj, catalyst was studied
in a slurry reactor. Here, a simple but more accurate
dynamic method was used in which the kinetics were
interpreted only on the basis of pressure vs. time
data in a batch slurry reactor. The crder of the reaction
was fourd to be 0-5 with respect to hydrogen and
showed substrate inhibited kinetics with buiynediol.
This study was earried out with a feedstock
and catalyst used in tke NCL process to be
commezareialized. Using this information, the indust-
rial scale simulation can be carried out reliably.

1.7.7 Kinetics of hydrogenation of o-nitroanisole
was studied in a high pressure slurry reactor. A
Langumir-Hinshelwood type rate mcdel was proposed.
Under certain conditicns, this reacticn was fourd
to be limited by gas-liquid mass transfer. For this
situzticn, a thecretical mcdel was developed and
utility of this model to evaluate mass transfer
coefficient demonstrated. This waoik wes preser.ted
at the International Symposium cn Chemical Reaction
Engineering ( ISCRE 8) held in Edinburgh in
September 1984,
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1.7.8 The conventicnal macroscopic meodelling
of chemical reactions, while adequate for most
situations, fails to give the correct qualitative and
quantitative features of the systems that zre finite
in size. It is inadequate for situations where chemical
instabilities in the form of multistationarity,
oscillating behaviour, etc., prevail. A more refined
analysis such as the one involving probabilistic
arguments, is then necessary. Several systems have
therefcre been analysed fram a probabilistic point
of view and the main results are as follows :

(a) A large number of systems exhibiting bistability
have been studied from a stochastic viewpoint
to ascertain the role of- internal fluctuations.
The systems analysed include those that can
be described in terms of single or multiple
variables. The general results indicate that
fluctuations carnot always be ignored ard, in
fact, in most cases these lead to qualitatively
different results than can be expected from a
macroscopic viewpoint. A more refined analysis
correctly reduces to the macroscaopic description
to appropriate limits.

(b) The work also examines a large number of model
system exhibitirg oscillatory behaviour. Stochastic
analysis reveals that the fluctuations can induce
new transiticns in such situations. Also the
macrcscopic limit cycle is often distorted in the
case where it exists in the stochastic sense.

(c) In many chemically reacting system involving
autocatalytic feedback, as the staticnary stateis
approzched, the rate of approach becomes infini-
tely slow. The present work evaluated the effects
of fluctuztions in such a situation. The analysis
reveals that the phenomenon of critical slowing
down disappears fcr edditive type of fluctuations.
In the presence cf multiplicative noise the pheno-
menon persists and has the origin in the noise
term. For internal noise the analysis reveals that
even the fluctuaticns show the phenomenon of
critical slowing down. The results have far
reaching implicaticrs in parameter estimation
porcedures,

1.7.9 Therole of external fluctuaticns in madify-
ing the system behaviour especizlly when it exhibits
exotic behavicur frcm a macrosccpic viewpoint
has zlso been analysed. The important results are
as follows :

(a) A model Brusselator reacticn scheme exhibiting
the phenomenon of multistationarity, oscillations




and existence of unigue state in certain regicr.s
of the parameter space has been analysed in
presence of noise. In each case a new transi-
tion to oscillatory behaviouris noted even fcr
infinitesimally small fluctuations. The resulls
clearly reveal the existence of ncise inducc—,‘d
transiticns that are forbidden in the macrosccpic

analysis.

(b) Several model systems 10 exp.lain the oscillatcry
behaviour of chemically reacting systems have
been proposed and they contaln the main step of
autocatalytic feed back in the reaction sequences.
Itis shown thatin the presence of detailed balen-
cing and rigorous laws of the mess conse.rvancn
these models fail to explain the ascillatory
behaviour. In view of the mandatory néture of
these conditions the alternative explantions for
the existence of oscillations have to be fognd
out. An analysis with a model system meeting
the above mentioned conditions in presence of
noise has been carried out as how the existence
of ocillations. The simple result suggest that
oscillations in chemical system can be a derived
property of the system.

(c) A large number of systems exhibiting bistability
have been examined in the presence of white and
coloured noise. This analysis reveals that (1) the

effects of white and coloured noise on the °

system behaviour are different. In certain cases
only coloured noise can bring about drestic
variations in the system behaviour and white

noise alone is not enough, (2) the region where

bistability exists shrinks with the extent of
noise, and (3) in certain situations, new solution
not permissible in the macroscopic limit can get
generated,

1710 As a sequel to our earlier studies, the con-

sequences of the non idealities in adsorpticn
phenomena (like interaction between and mobility
of adsorbed molecules) in reactor design have been
analysed using the ideal plug flow model of the
reactor. It has been shown that, deperding on the
type of interaction forces and surface heterogeneity,
the space time needed for achieving a dgsired con-
version level or realising a preset conversion averag-
ed selectivity can be several fold different. The effecis
are more pronounced when the adsorbed molecules
are localized. Methcds have been devised ro deter-
mine the critical inlet partial pressure and exit
conversion level for achieving a desired selectivity.

1711 A new approach using information theory
is being developed for quantifyirg surfacg hetero-
geneity and identifyir.g adsorption _|sother.ms
especially to delineate the roles of_lnteractno_n
mobility and surface heterogeneity. Surprisal gnal.ys!s
as well as negentrcpy criteria are used for .dISCHmI-
nating among rival site energy distributions _amd
validatir g the edscipticn isctheims {cr comparison
with experiment. The method can thus comp!emc.ant
the integral equation and pressure derivative

methods.
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2. DRUGS AND DRUG INTERMEDIATES

21 Vinca alkaloids (3-1-003 N-Sp)

The process for the isolation of vinblastine from
the leaves of Vinca rosea was earlier released to
CILPA, Bombay. Subsequently the method of con-
version of vinblastine to vincristine was also
released to the same company which has been
regularly producing both these products. The
company is not only meeting the country’s require-
ments but has also started exporting the drugs.

2.2 Synthesis of anti-tumour agents-Anthra-
cyclines (3-2-013 N-Sp)

In the earlier reports, the total synthesis of anthra-
cyclinones such as daunomycinore (lb) and
4-demethoxydaunomycinone (2b) were reported.
NCL’'s contributions in this field are significant
compared to what has already been reported by
other schools especially from U. 8. The synthetic
procedures developed at NCL are known for their
simplicity, selectivity (chemo-regio-stereo selectivity)
and eminently suited for large scale preparation of
some of these aglycones. Unlike other major schools
which have been concentrating only on the total
synthesis of anthracyclinones and leaving the
synthesis of the sugar to schools specializing in carbo-
hydrate chemistry, NCL scientists have simultane-
ously embarked on the synthesis of L-daunosamine
starting from easily accessible carbohydrates such as
D-glucose and D-glucosamine. The synthesis of
L-daunosamine established from D-glucosamine (a
product obtained from fish cells) is elegant and
suitable for large scale preparation.

In view of the fact that 4-demethoxydaunomycine
(2a) a synthetic analogue has been proved to be
9-10 times more effective as an anti-tumour drug

1 R'=H, R"=0OMe X=0H
2 R=R'*H; X=0H

3 R'=X=0H R"=OMe

4 R'=X=H | R"=0Me

5 R=0DH; X=H, R"=0Me

ll?
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compared to daunomycine (1a) or adriamycin (3a)
its total synthesis based on Sharpless asymmetric
epoxidation (kinetic resoluticn methed) has been
worked out and optimised. This product will be
given for clinical trials in the next few months to
determine its efficacy compared to that of adriamycin.

11-Deoxydaunomycine (4a) and 11-deoxyadria-
mycin (6a), the two second generation anthracy-
clines, are important natural antitumour antibiotics
exhibiting strong antineoplastic activity similar to
that of adriamyecin, but with less cardiotoxicity. The
synthesis of the aglycone corresponding to
11-deoxydaunomycine (11-deoxydaunomycinone
(fl-b) ). by two different approaches starting from
simple and easily accessible organic intermediates has
been successfully completed. Further the asymmetric
synthesis of 11-deoxydaunomycinone has also been
completed starting from (4) 2, (2-hydroxyethyl)-
5-methoxy-1, 4-dihydronaphthalene and converting
the same to R - ( - ) - 2-acetyl - 2-hydroxy-1, 2, 3,
4-tetrahydronaphthalene by adopting sharpless
asymmetric synthesis and its conversion to 11-deoxy
daunomycinone.

2.21 Total synthesis of other antitumour
antibiotics

(1) Fredericamycin-A

Fredericamycin-A (6), an antitumour antibiotic
produced by Streptomycin griseus, possesses an
entirely novel spiro (4, 4)-nonane system which has
not been observed in any other type of antibiotic and
work on its total synthesis has been initiated.

Synthetic analysis of Fredericamycin-A, suggests
the need for working out a methodology for the
construction of the spiro system. A simple model
sys_.tern representing this spiro molecule has been
built starting from 2-(2-hydroxyethyl)-phenylindan
1, 3-dione and its conversion to the spiro system
(see chart 1).
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(2) Lavendamycin

Lavendamycin (7). a pentacyclic guinone and an
antitumour antibiotic isolated from Streptomyces
lavendulae, has a variety of functional groups and is
biogenetically related to the most effective tetracyclic
antitumour quinone, streptonigrin. Total synthiesis of
Lavendamycin has been accomplished starting from
B-methyltryptopham and 8-hydroxyquinoline, which
may be its biogenetic precursors.

(7)

2.3 Synthesis of various receptor and other
drugs and their intermediates (3-7-003 N)

231 Anti-inflammatory agents

Among the recently developed analgesics and anti-
inflammatory agents, ibuprofen is the most commonly
prescribed drug. More than half a dozen synthetic
methods have been worked out and one of these has
been scaled up and implemented by the sponsor,
CIPLA, Bombay, on commercial scale. Two other
different approaches have also been worked out in
greater detail and the company is taking steps fto
manufacture this drug by a new approach with an
intention of doubling or trebling its present
production.

2.3.2 Naproxen

This is another widely used anti-inflammatory

agent and is at present imported for formulations.
Laboratory work on a process for making naproxen
has been completed and steps are being taken by
the sponsor to commercially implement it.

2.3.3 Dapsone
An anti-leprotic agent, it is an essential drug and
large quantities of it continue to be imported. The
two general methods followed for its production in
this country are tedious and uneconomical. In view
of its importance, a two step synthesis has been
worked out starting from chlorobenzene and the same
has been passed on to CIPLA for implementation.
The company is taking steps to implement this process
at an early date.

Work has also been initiated to optimise a
laboratory process for the production of ranitidine,
a new H,-receptor antagonist used in the treatment
of duoderal ulcers. This drug has been introduced
recently in the West by Glaxo Laboratories, UK, and
is reported to have better than cimetidine in
therapeutic efficacy.

In addition to the above products, some new
methodologies have been explored for the synthesis
of atenolol, lebetalol ( 8-blockers ), carbamazepine
( anticonvulsant ) and etoposide ( antineoplastic
agent ).

2.4 Synthesis of nucleosides and C-nucleosides
(3-8-0038)

Since nitriles can be reduced to aldehydes in
good yields under mild conditions, the transforma-
tion of halides to nitriles is a useful reaction for the
synthesis of deoxysugars and their analogues which
can be transformed into nucleosides. Though the
conversion of simple halides to nitriles has been
extensively studied, there are not many reports on
the transformation of halides containing other
functional groups ( e. g. ester, ketone, epoxide ) to
nitriles. The reaction between a number of halcesters,
haloketones and haloepoxides with sodium cyanide
has therefore been studied.

The transformation of 1, 2-diols to oxiranes has
been widely used in carbohydrate chemisiry as well
as other areas. 2-Acetoxybenzoylbromide, a new
reagent, has been shown to be very efficient for
transforming 1, 2-diols to oxiranes.

25 Vitamin B, (3-10-0037N)

Some improvements have been worked out in the
process developed earlier for the manufacture of
vitamin B, The process was released to Lupin
Laboratories and Themis Chemicals, Bombay through
N3DC for commercial exploitation. The product is
expected to be produced by them during 1985-86.

m——

2.6 Synthesis of ketoprofen and cimetidi
(3-11-003N) R

More than half a dozen different approaches have
been looked into for the synthesis of ketcprofen.
Some of these are new and feasible for commercia-
lisation. These methcds have been pasced cn to the
sponsor P. C.l. Ltd., Bombay, who have taken
active steps to implement this project. Work has also
been initiated to optimise the laboratory process for
the manufacture of cimetidine which is expected to
be completed in the next six months.

2.7 Synthesis of biologically active compounds
(3-12-003N)

271 Biotin

Further work on biotin (11) with the cbject of
developing of a feasible synthetic route startirg frcm
chiral materials to obtain optically active bictin has
been undertaken. The starting materials chosen are
L-D-glucose and L-cystein. A practical syhthesis cf
(+) biotin was developed from L-D-glucose, which
appears to be the best route starting from sugars and
is amenable for scale-up and further studies. This
method consists in converting D-glucose by oxida-
tion to D-glucurono-3, 6-lactone which is reduced
to L-gulonolactone. Gulonolactone is converted to
the key optically active diol as shown (chart 3)
from which (+) biotin is made by well-known and
simple chemical manipulation.

Chart 3 :
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2.7.2 Synthesis of 1,4-Dicarbonyl compounds

_1,4—Dicarbonyl compounds are versatile interme-
diates for the synthesis of a variety of natural products
such as jasmonides, prostaglandines, stercids end
terpenoids. Although many synthetic routes for the
prepgration of these compounds are known and
continue to be reported, most of the existing

methods involve lergthy procedures. A ccnveneint
three-step approach has been worked out for the synt-
hesis of 1, 4- dicarbonyl compounds, starting from
tosylmethyl isocyanide (TosMIC). This epprcach has
been successfully applied to the synthesis cf jasmone,
dihydrojasmone and a key prostaglandin intermediate.

27.3 lonophores

The synthesis of coriclic acid (13) and dimorphocolic
acid (14) isolated from bovire heart mytochondria,
which possesses unique calcium specific ionopharic
activity, has been accomplished by a convenient
approach starting from E-2-penten-4-yn-1-ol.

HO,
Co.
| 4 co,H
x
oM S

(13) (14)

Recently, both these products have been isolzted
from the blast-resistant rice plant and demon-
strated to act as self defensive substances ageinst
rice blast disease.

28 New Methodology in organi .
(3-14-003 N) 8 rganic synthesis

2.8.1 Synthesis of Macrolides
The synthesis of macrolides, the large ring lactore
molec_:ules, has attracted the attenticn cf crganic
chemls_ts, because of their biological and physioclogical
propernes. NCL is the only centre in this country
which has planned to carry out the total synthesis as
a part of capability development in organic synthesis.
This includes studies related to the synthesis of
recifeiolide ( 8).
2.8.2 Recifeiolide
Recifeiolide is one of the simplest molecules
synthesised by several gicups after the first report by
Corey's group in 1976. Two different approaches
have been worked out for the synthesis of (+) 11—
hydroxy-trans-8-dodecenocic acid. Both the _appro-
aches have made use of simple acetylene precurscrs
for constructing this molecule.
2.83 Zearalenone (9) '
An antibiotic with anabolic and uterctropic activity
was the first molecule to be synthesised by both
Merck and Syntex groups. The aliphetir portion of this

" HO 0

&0 Hm
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molecule was made utilising dihydropyran and 2-
acetylbutyrolactone. The final condensation of the
aliphatic segment with the aromatic part and subse-
quent cyclisation led to zearalenonedimethyl ether.

284 Rifamycin-S (10)

Belonging to ansamycin family of antibiotics,
rifamycin has been a target compound for many
synthetic chemists. Subsequent to its first total
synthesis by Kishi and co-workers in Harvard
University in 1980, a number of papers have
appeared on the synthesis of the multi-chiral ansa

M eoﬁ.!*.
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chain and the heavily substituted naphthaquinone.
in all these studies, the acyclic stereo control was
the method of choice in the synthesis of ansa
chain. NCL scientists have worked out a different
approach employing acyclic 'building block for the
stereo control functionalisation of the ansa chain.
The strategy was to build an acyclic molecule which
(a) can be utilised for stereo control functionali-
sation, and (b) has a ““lock and key'” systemto cleave
it to an acyclic unit. The two criterion were ful-
filled by the acyclic system, endo, endo-2, 4-
dimethyl-8-oxabycyclo 3,2,1-oct-6-en-3-one, which
has an inherent rigidity for stereo control functionali-
sation and olefinic moiety, with ether linkage to
serve as a key to open the system. By this approach,
stereoselective synthesis of C-21 to C-27 segment
of refamycin has been completed (see chart 2).
Further work on the total synthesis of ansa chain is
in progress.

OR
R=H
R =CHzPh
Le]
OCH,PR
R =H
R =Me

OH

CHART 2

285 Cycloaddition reactions
The Diels-Alder (4-+2) reaction, which is specially

suited for the synthesis of ccmplex organic molecules
like natural products has been studied startirg from
chiral precursor-dienes obtained from simple pyridine
derivatives. Several dihydropyridines from substituted
pyridine derivatives have been made and their
cycloaddition was studied with the specific objective
of developing synthetic strategies for complex
alkaloids like dendrobin.

2.9 Calcium channel blockers ( 3-15-003N-Sp )
2.91 Verapamil

Of late, increased attention is being focused on
caleium channel blockers, besides the use of varicus
B-blockers. Verapamil ccntinues to be one of the
widely used calcium channel blockers and is ertirely
imported for making formulations. Under the sponsor-
ship of Centaur Laboratory, Bombay, an elegant and
economically viable approzch has been worked out
and steps are now being taken to implement it.

The work on dextropropoxyphene-HCl initiated
under sponsotship from Centaur Laboratories, Bombay,
has been ccmpleted and optimised on kilogram/
batch scale. The process has been demonstrated to
the sponsor and the firm has already taken steps to
implement it so that this basic drug can ncw be
made in the country starting from locally available
organic intermediates.

210 Synthesis of basic drugs and Inter-
mediates (3-16-003N)

2.10.1 Pyrazinamide

It is one of the important anti-tubercular drugs
and its use is increasing in this country. At present
it is being imported or made from imported pyrazine
catboxilic acid. Earlier, two differert approaches
were tried starting from dichlcro propionic acid and
from succinic acid, but both these approaches were
not viable for commercial exploitation. A different
and innovative process involving two steps has now
been worked out and is being cptimised on a kilo
per batch scale.

210.2 Chloroquine phosphate

A novel route for the commercial synthesis ef chloro-
guine phosphate in which the raw material cost is
only 60% of that in the conventional prccess and
which avoids the use of expensive and imported inter-
mediates (triethylorthofcrmate and/or ethoxymethy-
lene dimethylmalonate) has been developed ana 1 kg
scale. Steps are now being taken by the two
sponsors ( Standard Organics Ltd. Hyderabad, and
Sudarshan Chemical Industries Ltd. Pune) for

further scale up of the process and its effective
translation into a technology.

211 Phenylglycyl chloride hydrochloride
(3-17-003 N )

This is an impcrtant intermediate for the manu-
facture of ampicillin and is at present imported.
Under sponsorship of Sudarshan Chemical Industries
Ltd., Pune, a laboratory process for the manufacture
of this intermediate was worked out earlier starting
from phenyl acetic acid. However, in view of the
fact that the price of phenylacetic acid has escalated,
an alternative process starting from benzaldehyde
has been developed. Steps are now being taken
by the sponsor to implement this process.

212 Vitamin E ( 3-20-003 N)

The project has recently been sponsored by
Chemfab, Madras. A feasible approach for the
manufacture of trimethylhydroquinone, an inter-
mediate for vitamin E, has been worked out start-
ing from p-xylene. Further work is in progress.

213 Basic Studies

2.13.1 O-Aminophenyl/aryl ketones and their
derivatives

The synthesis of quinazoline analogue of papaverine
was reported last year. However, in the last step
of the formation of quinazoline, using formic acid
and formamide, low yields of the required product
were obtained due to the oxidation of 1-benzyl
moiety to |-benzoyl. In ordei to eliminate the by-
product, a new variant was developed using BF,-
etherate and formamide. This medificaticn has been
introduced in the synthesis of various aryl substi-
tuted 4-alkyl, 4-phenyl and 4-benzylquinalozines.
Some of these compounds are under pharmacolo-
gical screening.

2.13.2 New methodology

Substituted 2-arylisatcgens are of current interest
since they show antitubercular and fungicidal activi-
ties and also play a vital role in physiclogy. Some
time back a new methcd for the synthesis of these
isatogens was developed by cyclodehydration of
O-nitrophenyl benzyl ketcnes. In the new approach
the above ketones have been prepared by acylation
of phe'nylacetaldehyde enamines with O-niticbenzoyl
chloride followed by hydrolysis and deformylation,
The enamines were prepared’ from activated nitro-
toluenes and trimorpholinomethane.




,13.3 Stereochemical disposition of the
isopropyl group

Two isomers of conjugated ketone 7-isopropyl-
|0-methyl-4-oxobicyclo (4.40) dec-5-ene have been
yrepared in our laboratory. One cf the ketone is a
solid which becames cummy cn keepirg erd
shanges into a different compound. Spectral studies
mainly 8C NMR, has shown it to be a hydrc peroxide
s the solid conjugated ketone hevirg peroxide
inkage at C, carbcn atom. This has been fuither
confirmed by chemical transformations.

2 13.4 Use of photochemical reactions in
organic synthesis

A systematic study of the photo-induced rearrange-
ment of certain vinylcyclcprcpznes irto cyclcperlte-
nes (VCR) has proved highly fruitful. It hes led to
the development of a new methcdcicgy for the
preparation of synthetically uceful bicyclo (3.2.0)
heptenes from Cis-methylvinylcyclcproper.es. Frem
the point of view of synthesis the presert methcdo-
logy becomes useful in several weys : (i) itcelec-
tively affords the VCR prcducts to the total exclusion
of products due to competing refroene reaction ; (i)
it provides bicyclo (3.2) heptenes bezring a wide
variety of substituents; and (iii) it has considerable
synthetic utility. Recently, use of this transformation
has been made as a key step in the synthesis of
(+)-grandisol, a pheromane of male boll startirg from
3-carene, its further applications in the synthesis
of another important pheromone, lineatin and scme
novel sesquiterpenes like capnellenes are beirg

explored.
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3. BIOTECHNOLOGY

2.1 Fermentation of molasses to ethanol-
UNDP (4-1-167) (i, ii, iif )

As the open pore gel system developed for the
immobilization of yeast cells in the laboratory
ccale gave rise to several operational difficulties
when used in a large scale reactor, several other
matrices were tried and calcium alginate matrix has
been finally selected. Physical stability of calcium
alginate matrix based beads have been tested for
over three months. A 10L/day etharal producing
pilot plant (9" dia glass column) has been run for
over two months with this system. Studies are being
continued to increase the ethanol productivity and
maximise the operational life cf reactcr.

A 50-100L/day ethanol pilot plant reactor has
also been fabricated.

3.2 Biotechnology of cellulose utilization

(4-4-167)

Studies to optimize biomass growth of Penicilfium
funiculosum on pretreated cellulosic substrate and
also the identify the parameters favouring high
extracellular cellulose/soluble protein secretion were
carried out in shake flasks as well as instrumented
fermenters. The wild strain as well as three
promising mutants selected on the basis of shake
flask trials were compared for optimal enzyme
production. Laboratory scale investigations were
completed on optimizing hydrolysis of pretreated
lignocellulosic substrates giving gocd conversion 10
glucose were observed. Praliminary studies holding
promise for further development were completed on
immobilization of cellulose components, enzyme
recovery and reuse after saccha rification, etc. The
occurrence of a procellulase in cellulolytic culture
filtrates has also been demonstrated. Hemicellulase
activites of some of the interesting strains were
also investigated.

3.3 Molecular biology and genetic engineer-
ing (4-5-001)

3.3.1 Plant molecular biology
(1) Plant genome organization

Based on genome organization  studies on
nineteen plant species, it appears that nuclear DNA
content plays an important role in determining the
size and modes of arrangement of repeated DNA
sequences. For example, plants with nuclear DNA
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content (1C) more than 4.5 picograms have predo-
minantly short period interspersion patterns while
those with DNA content (1C) less than 4.5 pico-
grams have either long period or mixed patterns of
interspersion.

Employing the cytological approach of visualization
of condensed chromatin in interphase nuclei using
a specially developed, rapid and generally applica-
ble methed, namely, HCL Giemsa banding technigue,
it has bsen shown that plant species with reticulate
nuclei reveal short period interspersion patterns
while those with chromocentric nuclei have diverse
patterns of genome organization. This correlation
indicates that the molecular arrangement of DNA
sequences influences the organization cf interphase
nucleus in plants. Another interesting observation
in this area is that condersed chromatin is
underreplicated during  root differentiation in
leguminous plant species.

(2) Plant genetic engineering

The main aim of work in this area is the study
structure and regulation of expression of specific
major storage protein genes in rice and tur dal.

Partial shotgun libraries of rice and tur dal DNA
have been constructed in Escherichia coli HB 101
using PBR 322. Bam H1 fragments of genomic
DNA ate ligated at the Bam Hl site of PBR 322
and transformants are selected on the basis of their
Ampr, Tets. Recombinant plasmids  harbouring
bacteria are also screened by colony hybridization
using labelled total DNAs.

Polysomal preparations from plant tissues are
isolated by isokinetic sucrose gradient centrifugation
RNA is isolated from polysomes, fractionated on
oligo (dT) cellulose columns and poly (A) RNAs
used to prepare cDNA.

3.3.2 Intergeneric transfer of cellulase genes

Protoplast fusion approach was used to achieve
intergeneric cellulase gene  (s) transfer. Such
transfer was successfully carried out between
Cellulomonas and Bacillus subtilis and the entire
cellulase gene complex was found to be expressed
in B. subtilis fusants. Both endo-and exo-glucanses
were found in the culture filtrates of a few
hybrids. Transfer and expression of such multicom-
ponent gene systems have not been achieved
hitherto through conventional genetic engineering

approaches. Cellulase coding DNA has also been
transferred into Zymomonas mobilis. An important
observation was the significant decrease in the
extent of methylation in DNA of fusants,

stng highly specific antibodies against 5-mC, an
affinity matrix has been successfully developed for
selective retention of 5mC rich DNA fragments.

3.4 Studies on separation methods (4-6-001)
3.4.1 Seperation methods

Elegant bioseparation methods play an essential
role in basic and applied research in biotechnology.
Five elegant techniques have been developed for the
separation, purification and characterization of
bilogiccally active macromolecules. Some of these
techniques promise to be simple and inexpensive
substitutes for the imported models.

3.4.2 Alkaline protease

Among the 50different industrial enzymes, protease
are among the largest produced in the world, account-
ing for 40% of total enzyme sales. A strain of
Conidiobolus (NCL. 82-1-1) isolated is NCL, has
shown high alkaline protease activity. Being equal
to 35 Anson units/ml achieved in a 40 hour feremen-
tation cycle. This is equivalentto 5-5 g of crystalline
typsin per litre of broth. Evaluation ot this enzyme
for irs feasible application in various fields is under
consideration.

3.4.3 Glucose isomerase

The established market for this enzyme in developed
countries for the production of high fructose syrup
is of the order of 7 billion pounds per annum. A
strain of Chainia ( NCL 82-5-1) isolated in NCL
has been found to produce both intra and extracellular
glucose/xylose isomerases. The interesting feature of
this organism is that it produces extracellular glucose
and xylose isomerases which are specific and distinct
enzymes.

3.5 Basic studies

3.5.1 Theoretical studies on structure and
function of biologically active molecules

Quantum chemical investigations of conformational
preferences of severai extensively (hyper) modified
nuclear acid bases have been cenducted using PCILO
bases, occurring naturally at strategic locations of
tRNA for translation of genetic information.

a3

Various tautomers resulting from different protonat-
ion schemes in modified base Né -(N-glycyl carbonyl)
adenine as well as its anion have been studied to
predict ionic control of conformational flipping tor
possible regulatory mechanisms.

Conformational preferences of analogous plant
growth regulating molecules such as Kinetin and
6-benzy amino purine are also being investigated.

For dependable practical calcuations of electronic
structure, potential energy ‘surfaces, reaction paths,
transition states and reaction, intermediates of poly-
atomic bioorganic moleucules, the quantum chemical
MNDOC method has been recently made adopted for
use in the ICL 1904S computer. This improved
MNDOC method incorporates refinements specifically
introduced for reliable treatment of hydrogen bonding
situations, crucial in determining molecular structure,
physicochemical properties and biochemical response
of bioorginic compounds.

Investigations of constrained ring closure in pucker-
ing of 4-5 dihydroxy cyclopentene have been
initiated using the improved MNDOC method.
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4. MATERIALS SCIENCE

4.1 Amorphous silicon thin films for photo-
voltaic appilcations (7-2-004 (11))

Amorphous hydrogenated silicon (a-Si : H) films
are known to possess low density of gap states and
have shown great promise for low cost non-.pgllut-
ing electrical power applications. Low efficiency
a-Si: H solar cells for electronic calculators and
wrist watches are already on the markelt.. However
for the power applications, higher efficiency and
longer life are necessary. It has by now been
realized that neutralization of defect sta‘fes duc_e‘to
dangling bonds alone is not enough but, in addition
it is necessary to improve the short range order
(SRO) in the amorphous state so that improved
doping efficiencies could be achieved. It has been
shown at NCL [ Kshirsagar et. al. (Phys—Rev. B 26_(6)
3506 (1982)] that a strong correspondence"emsts'
between the electronic and vibrational states In g-Sl
and that the optical gap is predominantly de_termmed
by the intrinsic structural order. The improved
order is more likely to introduce increageg_conduc-
tivity. A study has therefore been initiated c¢n
improvement of SRO and its effect on the gap state
density and the doping efficiency. A reactor, for
a-Si : H films deposition by capacitance_coupled
plasma decomposition of silane has been installed.
Other facilities include a computer controllgd laser
‘Raman Spectrometer for SRO characterizanor? and
an r.f. sputter deposition unit for the preparation of
pure a-Si films. Several films of a-Si:H and r:)ure
a-Si have been prepared and are being characterized
by |13 and Raman spectroscopy.

A study on improvement of short range order qnd
its effect on the gap state density and the doping
efficiency wes initiated. During the period of report
a-Si: H films were deposited under various condi-
tions and their Raman and IR spectra were recorded.
I3 studies helped in identifying varicus hydrogen
clustering modes in the a-Si:H film. The films
with monohydride species showed stretching modes
at 2000 cm-1 and wagging mode at 630 cm-?!
whereas, the films with dihydride species showed
stretching mcde at 2080 cm-%, and bending at .880
cm-1 and wagging mode at 640 cm-!. Other films
having different relative concentrations of S.i H | and
SiH, species showed mixture of the above vibrational
frequencies in the IR spectra. The peak near 2000-
2100 cm-! was then analysed for determining the
relative concentrations of these species. The control
on the preparation of a-Si:H films has been

achieved ensures that the films contaip either mono-
hydride species or the dihydride spec.:les excluswelly.
The effect of these hydrogen clustering ref,!ected"m
Raman scattering was then studied,. The fllm_s with
monohydride clusters exhibited high ordem?sg as
revealed by the low full width at half maximum
(FWHM) of TO-peak at 480 em-! and absence.of
structure in the LO-region. On the_ other hand, ihe
films with dihydride clusters exhibit lcw degree of
order i. e. high FWHM of TO-peak .and a strong
structure in LO-region. The former films are thgre-
fore interpreted to consist of six membered rings
and the latter of higher membered rings. Corres-
pondence between the ratio of the rellatwe concen-
trations of the Si:H and SiH, species to that of
various features in Raman speclra were observed-
The Raman spectra were also found_ to vary as a
function of the parameters employed in the prepara-
tion of the films. viz. r, f. power, gas pre:‘?sure, and
substrate temperature. The variatio_ns in Raman
spectra are attributable to rate of breaking bonds and
their reconstruction, bombardment effects du:s; to
ionic species and secondary eler:trons. The films
with dihydride species indic:ated thickness dependent
changes in Raman scattering.

411 Defect states in amorphous-Si

It has now been established ,thz.:\t_ a-Si preparec:
from Silane (SiH,) contalns a significant ?mognt 35
hydrogen. Hydrogen saturates t.he dangling or?
and thereby removed the states in the gap to gn:;
rise to superior quality material. Mere presence :
hydrogen is, however, not enough to ensure gocts
quality material. It is necessgry that.hydrfclngat?9 Sgn'
incorporated in the structure in certaln.de Inl. Sy
figurations so as to ensure a matenal_wn -
density of states (DOS). Since the. materl_ai with a
low DOS is required for most device applications, a
technique known as admittance.spectmjacopy has
been developed for obtaining !nformatlon abO\{e
DOS. In this techniques information about g (Eg) is
obtained by studying the frequen_cy and/o‘r the
temperature dependence of the zero bias capacitance
of Schottky diodes.

41.2 Si/Si0, interfaces

Grain boundaries are known to crea.te rgcombina-.
tion centres or traps for minority ca_rrlers in poly-Si
devices. Effect of grain boundaries on interface
states have been investigated. The conductance

and capacitance of thick oxide MIS junctions (510,
thickness>200A°) have been measured from 25 Hzto
105Hz. It has been demonstrated that the use of a
thick oxide MIS junction enables one to obtain
the surface state data throughcut the whole Si
band gap with better resolution and better sensitivity.
A model is being developed for states and charges
at the Si/SiO, interface based on the expected
existence at this interface of coordinated Si atoms,
strained Si-Si bonds, etc., and also at grain
boundaries. Itis being shown that the reconstruct-
ing character of interface states due to grain
boundaries so obtained has a number of interesting
experimental implications, which include device
instabilities, the dependence of the interface density

of states on the conductivity type of the semi-
conductor.

4.1.3 Phosphides

Group -V compounds particularly ZngP, and
XnP, (both « and 8) appear to be promising
semiconductors for solar cell applications. Little ig
known about the defect structure, common electri-
cally active imperfections and cther aspects of
optical properties. Structural and optical properties
of electron beam evaporated thin films of Zn,P,
have been investigated. The as-deposited film is
annealed at 200° and the film becomes crystalline
at 300° with the structure matching that of the
bulk material. Studies on optical absorption of
these films have been carried out with emphasis
on the region of the interband absorption. Analysis
of thin film data showed that Zn,P, is a direct
band gap material. Photoelectron spectroscopy has
been used to determine accurately the binding
energies and spin-orbit splittings of Zn-3d.

4.1.4 Density of states in a-Si

A amorphous Siis known to have a large density
of localized states in the mobility gap. These,
normally, pin down the fermi level effectively and
make it difficult to see any doping effects in this
material. These localized states are partly the result
of disarder and partly because of other defects.
Information of these defects states has been
obtained by admittance technique as well as by
space charge limited current measurements.

41.5 Amorphous Si/crystalline Si heterojunc-
tions

A theoretical approach for deriving an eguation
for the photogenerated current in a P/N junction of

a-S5i  over crystalline Si, has been developed
Amorphous Si prepared by glow discharge is free”
from grain boundaries. Furthermore, because of its
higher absorption coefficient, and an energy gep
close to optimum, it holds great promise in the
fabrication of solar cells, even though the lifetime
of the minority carriers is slightly lcwer.

Computations have been made for J,, and V. as
a function of the thickness of the a-Si layer at a
given mobility in the base layer. The calculations
show that at a thickness ~ 0.1 u, the efficiency
of the device is maximum. By taking this optimum
thickness, the effect of carrier mobility in base
material has been examined. Even if the carrier
mobility is very low (~ 200 cm?/volt sec.), this
configuration has a reasonably good photo-response.
Thus after optimizing the thickness of a-Si layer,
the effect of carrier mobility on a-Si photo-response
has been studied. It remains more or less constant
in the region of 2-5 cm?/volt sec. beyond which it
starts decreasing. Thus cne could get the required
efficiency with a-Si P/N junction, if the thickness
of the a-Siis properly chaosen. These studies have
opened up many possibilities and it would be
interesting to explore them experimentally.

Surface states in Zn,P,

Z;P, is a P-type semiconductor for a variety of
applications, because of the following qualities :
(1) a direct optical band gap ~ 1.5 eV which isthe
optimum for solar energy conversion and (2) a
minority carrier diffusion length of ~ 10 um which
permits efficient current collection. The characteris-
ation of surface state properties is an important
indicator of the material quality. Since these states
may control minority-carrier life time and hence,
conversion efficiency for solar cell performance.
Surface states or deep majority carrier traps are being
studied by admittance spectroscopy in as-grown
Zn3P, crystals by the perforated capsule technique
and also in thin film Schottky diode by evaporating
Mg and Ag on opposite sides of each sample. The
chemical origin of these states is being determined.

4.1.6 Thick films materials (7-5-004)
(1) Gold Paste

The Imported gold paste and NCL formulated gold
paste were screen printed, dried and fired under
identical conditions. Adhesion strength for both the
samples was 4 to 4.4 kg for a 2x2 mm print area.
The film thickness of the present NCL samples




was slightly lower than that of the imported ones.
Formulations are being modified to make the NCL
formulation match fully with the imported paste.

(2) silver epoxy

A large quantity of silver epoxy was prepared for
batch chip bonding trials. Imported samples and
NCL samples were evaluated under the identical
conditions by Semiconductor Complex Ltd., Chandi-
garh. The results were satisfactory. The electrical
resistivity of the film cured at 150°/1% hours Wwas
1—-2x%10-* cm which similar to that of the imported
sanples. Lateral bonding between the copper strips
was adeguate and comparable to that of the imported
sample. Silver epoxy made at NCL was used by
HT Delhi in its evaluations of semiconductor thin
films. The performance was reported to be satisfactory.

(3) Cadmium oxide thick films

(a) Cadmium oxide thick films prepared by a new
method starting from cadmium octoate were
fired at 300-800°. X-ray analysis of the
films showed they had cubic structure up to
600°. The conductivity measurement carried
out durng serveral heating cooling cycles
showed the effect of adsorbed oxygen on the
conductivity.

(b) Work on Cdo-based thick film resistors  (70%
glass) was initiated. The preliminary work
indicated that the composition of the glass frit
used had to be modified. The electrical and
structural properties of thick films of CdO (with
5% glass) similar to those of (a).

(4) Glasses

Conductivity measurements for five glass composi-
tions were carried out. The glass pastes were screen
printed on siumina substrates and fired at above
their softening temperatures. The sheet resistivity
varied from 5 f./Sq to 5. M/Sqg. This shows that
the glass composition will have a substantial effect
on the electrical properties of the _thick films.

(5) Palladium-silver conducting paste

This paste was evaluated independently by CEERI,
Pilani, as per the Dupont’s evaluation procedure.
The conductivity. adhesion strength, solder leach
resistance. resolution etc., were also measured . at
NCL. CEERI reported that the NCL sample was
comparable to Dupont’'s Pd-Ag (No 9308) paste in
its performance.

(6) Low cost substrates

Some work was initiated in formulatirg enamel
compositions to be printed and fired on stainless

steel substrates.

(7) Copper oxide coatings

A new method of preparing copper oxide coatings
was worked out. Ccpper octcete is screen printed,
fired at 250-600°. The bluish green {ilms change
to black colour. The adhesion of the films to the
substrates needs to be improved. Possible applica-
tions of this methcd are in solar collectcrs.

(8) Bismuth ruthenate

Resistor pastes usirg Bi,Ru,0, were fermulated,
screen printed and fired at various temperatures.
The resistor evaluation of properties is in pregress.

(9) Cadmium oxide thick films

It is very important that the oxide system used as
active material should be chemically stable at the
thick film processirg temperatures. it is possible to
get a wide range of Ps values with such a system.
Cadmium oxide based thick film resistors are gaining
importance because of the raw material cost, It is
essential to study the effect of dopants on the
oxygen deficient CdO in order to control the resistor
properties. Fe,05 was the first dopant to be investi-
gated. The X-ray data revealed that Fe O3 (0.5 to
3.5 w/o) goes into a solid scluticn with CdO.
Eurther work is in progress.

A special type of silver paste ( thermosettir.g single
component) to attach very fine lecds to the IR
detector crystals was successfully develcped,

(10) Multirilratex thick film circuit

A stable multivibrator thick film circuit fcr square
wave generation was successfully designed and
fabricated at NCL. This was part of the M.Sc.
course work of a student of Physics department,
Poona University. Resistor and conductor paste
formulations were specially prepared, Designed
resistance values were obtaired in a particular
specified area. Printing and firing ccnditions were
optimised to get the desired resistance values (10.0,
6.6, and 4.8 Ka.) in a single firing. By attaching
a capacitor and an 1. C. a hybrid circuit was prepared.
This is the second successful project completed in
the area of thick film circuits. Earlier, a thick film
amplifler circuit was developed on similar lknes.

—¢

(11) Fabrication of thermo-emf unit

A Special‘ sample holder for measuring the thermo
emf- of thick film semiconducting materials w
designed and fabricated. 5

. Vc—;::uum of the order of 2 torr can be maintained
in the system. Enough care is taken to avcid pick
ups due to stray signals. The unit has been
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b. AGROCHEMICALS
yrethroids (8-1 -0387)

In continuation of the work on the synthesis of
active photostabie pyrethroids, from the indigenousiy
available, cheap and abundant (+4)—3-carene, the
synthesis of seven pyrethroids, possessing the desired
iR-trans—configuration has been carried out. They are
) 3—phenoxybenzyl |R-trans 2,2-dirnet'nvi -3-
(2-chioroproop-i-enyi) cyclcpropane carboxylate (2)
3-phenoxybenzyi (+) IR-trans-2, 2-dimethyl -3~
(2—phenyl prop—i-enyi) cyclopropane carboxylate (3)

3-phenoxybenzyl (+) |R-trans, 2,2-dimethyi-3-

(2-p-totylprop-l-enyi) cycloprcpene catboxylate, 4

3-phenoxybenzyi (+) 1R-tran5—2,2-dimeth\/i-3 (2-

p-chiorophenyiprop—i—eny!) cycloprcpane carhaoxylate

(5) 34phenoxybenzyi {4+ iR-tran572,2-dimethyi

—3—(2E—p—chiorostyryl cyclcpropane c-rboxylate, (6)

3-phenoxybenzyi (+) IR-trans-2, 2-dimethyl-3- (2-

p—chlorophenyl -2-chiorovinyi) cyclopropane carboxy-

late and (7) 3—phenoxybenzyi (+) |R-trans-2-
dimethyl-3<( 2—p-chiorophenyiethvnyi) cylopropane
carboxyl esiers compounds (1) 10 (6) were obtained
as E,Z mixtures. Some of the esters mentioned above
are reported o posses secto parasiticidai and insecti-

cidal activity-

5.1 Synthetic P
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important interme
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above intermediate is in progress,

diate for the a
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_1-carboxylic acid (d1
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of commercially impor
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total synthetic approac
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cid moieties of highly
like deltamethrin has been carried
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has been standardispe
2_ene-l-ol in high yields
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A labcratory scale process
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by a
h via caronic acid anhydride.

51.3 Secopvrethroids
3 and 2, 3-secopyrethroiis have been

synthetic approach as well
as from naturally occurring  substrates like (+)

citronellal and () citroneilol. of these, 2, 3-
sccopermethrin and 2, ’3-secodeitamethrin (as dl

mixtures) were found to be active against houseflies
at 1 g. dose pef housefly. Some O
secopyrethroids synthesised exhibit
Jarvicidal activity-
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5.2 Development of pest control agents and

other bioactive principle (8—2-0035)
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were presented at the Xth International Conference
an Controlled Release of Bioactive Materials held
in San Fransisco, USA, in 1983.

~Work at NCL on the new hydrogel dispenser
systen for aguatic larvicides has been communicated
to the international symposium scheduled to be
held in Switzerland later this year and has been
accepted.

54 A new group of cyclopropane derivatives
with miticidal activity (8-6-003S)

A cyclopropanoid ester which was effective when
evaluated against pink mites and purple mites
occurring in tea plantations has been sent to FMC
corporation (USA) for evaluation against red
spider mites,

5.5 Synthetic studies in agrochemicals_
(8-8-0357)

Homobrassinolide (225, 23S and 22R, 23R
isomeric mixture) was synthesised starting from
commercial pure stigmasterol. Field trial with this
isomeric homobrassinolide mixture conducted by
the tissue culture group of the Biochemistry Division
showed increase of paddy yield by 159 and increase
of tomato yield 70% by over control. Sample of
brassinolide mixture was also given to Rice Rese-
arch Station, Karjat, for field trial study on summer
paddy. Field trial study on leguminous plants such
as Chawli is also in progress at NCL by the tissue
culture group.

Publications
\ﬂahﬂmulkar, B. G., Pai, P. P., Gore, R. G,
Kulkarni, G. H. and Mitra, R. B.,

Some interesting rearrangements of methyl 1R-cis-2, 2-

dimethyl w—n?%—(}ofopropyﬁ cyclopropane carboxylate and
related pounds.,

Ind.J. Chem., 22B, 341 (1983).

.,
=

&2(" Mahamulkar, B. G., Pai, P. P.,, Kulkarni, G. H. and
Mitra, B B.,

Synthesis of some pyrethroids from (4-) -3-carene,
d. J. Chen. 22B, 355 (1983).
Randad, R. 8. and Kulkarni. G. H., °

Transformations of (-+)—citronellal into insecticidal esters
ed to ‘cutup’ chrysanthemates,

nd. J. Chem. 22B, 795 (1983).
Naik, R. H. and Kulkarni, G. H.,

Synthesis of methyl (4-)—cis-chrysanthemate and ()=
cis—homochrysanthemate from (--)-3-carene,

Ind. J. Chem. 22B, 859 (1983).

i"%/lahamulkar, B. G., Kulkarni, G. H. and Mitra, R. B,

Acid catalysed rearrangements of methyl 1R-cis, -2, 2-
dimethyl-3-(2-oxopropyl) cyclopropane carboxylate and
related compound,

Ind. J. Chem., 22B, 910 (1983).

““%. Naik, R. H., Bhat, N. G. and Kulkarni, G. H.,
Synthesis of methyl 1R (—) cis and () eis 2, 2-dimethyl-3=-

(2-oxoprapyl) cyclopropane carboxylates from (--)-3-carene,
Ind A Chem., 22B, 1209 (1983).

\—#"Mahamulkar, B. G., Kulkarni, G. H. and Mitra R. B.,
Synthesis of some optically active I1R-trans pyrethroids

Sanghvi, Y. 8., Debral, V., Bhat, K. S. and Rao, A. 5.,
< )-sabrole oxide,

itra, R. B., Hazra, B. G. and Kapoor, V. M.,
Synthesis of analogues of brassinolide and castasterone,
Ind. J, lem., 23B, 106 (1984).

10, -Bhosle, S. S., Mahamulkar, B. G., Gore, K. G., Kulkarni,
G. H. and Mitra, R. B.
Synthesis of 3-phenoxybenzyl 1R cis, -2, 2-dimethyl-3-3
(acyloxy or alkoxymethyl) cyclopropane carboxylates,
Ind d. Chem., 23B, 216 (1984).

il andad, R. 8. and Kulkarni, G. H.,
Compounds with larvicidal activity: Synthesis of 3-phenoxy-
benzyl 5-chloro-5-p-substituted phenyl pent-4-enoates,
Ind. F-Them., 23B, 287 (1984).

- Bhongle, N. N. and Gogte, V. N.,

Reaction of Benzenesulfenyl chloride with «, S-unsaturated
compowrids, Part IIT — Reaction with maleic anhydride,
. Chem., 23B, 465 (1984).

Modak, A. S., Gogte, V. N. and Tilak B. D.,

Synthesis of heterocyclic compounds, Part XXVI-3, 6 Diary
3, 4-difiydro-1 , 3, 2-oxazaphosphorin-2-oxide,

. J. Chem., 23B, 907 (1984)

Randad, R. S., Bhat, N. G. and Kulkarni, G. H.,
Synthesis of m-phenoxybenzyl 6-halo cyanoalkyl-3-methyl-
hepi<S-enoates from (--) citronellol,

d. J. Chem., 23B, 947 (1984).

Phadnis, A. P., Nanda, B., Patwardhan, S. A. and Gupta,
A, 8.,

Synthesis of aromatic monoterpenyl geranyl ethers as possible
insect juvenile hormone mimics,

. J. Chem., 23B, 1098 (1984).

. Mitra, R. B., Muljiani, Z., Deshmukh, A. R. A. 8., Joshi,
V. S. and Gadre, S. R.,
A facile route to (—) car-4-ene-3-Ol and (—) car-4-ene-3-0l,
intermediates for bioactive synthetic pyrethroids; synthesis
of tertiary alcohols by pyrolysis of sulfoxides,
Synth. Comm., 14 (2), 101 (1984).

17. Muljiani, Z.,
Synthesis

shmukh, A. R. A. 8. and Joshi, V. S.,

bioactive pyrethroid, 3-phenoxybenzyl 1R-
2-dimethyl-3-(2-chloroprop-l-enyl) cyclopropane

Th. Comm. 14 (13), 1239 (1984).

Bhat, K. S., Joshi, P. L. and Rao, A. S.,

2-Acetoxy benzoyl bromide, a convenient reagent for the
synthesis of oxiranes from vic-diols,

Synthesis, 142 (1984).
W: R. B., Mahamulkar, B. G. and Kulkarni, G. H.,

A new approach to the synthesis of methyl 1S ¢is,2,2-dimethyl
3- (2-acetoxy/hydroxyjoxoalkyl) cyclopropane carboxylates
from (4)-3-carene,

w}wy@si", 428 (1984).
- Patwardban, S. A. and Gupta, A. S.,

Sohoni, J. S., Nagasampagi, B. A., Ziesche, J., Gupta,
R. K. and Bohlmann, F.,

A germacranolide from cyathocline luten,

Phytochemisiry, 23, 1181 (1984).

LZZ-——'B‘HEEEEE;, N. N., Bhat, U. G., Nagasampagi, B. A. and

Tawale, 8. S.,

The structure of inunolide, Cis-cis-germacranolide from
Tnul. indica,

A Cryst, C, 39, 462 (1983).
. Phadnis, A. P., Patwardhan, S. A. Gupta, A. S.,

Acharya, K. R., Tawale, 8. S-and Guru Row, T. N.,
Stemmolone, a w sesquiterpenoid from Pogostemon

4. Nanda, B., Patwardhan, S. A., Gupta, A. S., Acharya, K. R.,

Dhaneshwar, N. N., Tawale, S. S. and Guru Row, T. N.,
Parvinolide a new sesquiterpenoid lactone from Pogostemon

atwardhan, S. A. and Gupta, A. S.,

An unusual O-methylation in the Allan-Tobinson Synthesis
of Purpur, 6 2, 3,5, 6,7, 8,2, 4" 5 -octamethoxy flavone,
J. Chem. Res. (8), 395 ; (M) 3786 (1984).
26. Conner, A. H., Nagasampagi, B. A. and Rowe, J. H.,
New serratane triterpenes from western white pinc bark,
Tetrahedron, 40,4217 (1984).
—Sanghvi, Y. S. and Rao, A. S.,

Stereoselective epoxidation of 3-trans-benzylideneisoborneol,
J. Heterocyclic Chem., 21, 317 (1984).

[\wm,.mma, R.K., Natu, A. A., Pandit, V. S. and

Shastry, M. K.,

Determination of enantiomeric excess by 13C NMR spe-
ctroscopy.

Org. Mag. Reson., 22, 624 (1984).

Chapters in Boo
atwardhan, S. A. and Das, K. G.

1. An overview of controlled release technology

2. Chemical methods of controlled release

3. Microencaptulation

In book entitled ‘Controlled releass technology Bioengineer-
ing aspects edited by Dr, K. G. Das, Publiched by John
Wiley & Sons, USA, (1983).

O 0O 3




6. PLANT TISSUE CULTURE

6.1 Plant Tissue Culture for agriculture and
forestry (9-1-001)

The main highlights of the work during the past
two years have been on the following basic and
applied projects.

6.1.1 lIsoenzyme profiles during organogenesis
in cultured plant cells

Organised development in plant callus cultures
is known to involve metabolic shifts reflected by

change in the content and spectrum of both
structural and functional proteins. lsoenzymes are
built-in markers of gene expression and their

patterns are known to change during cell differen-
tiation. Using sugarcane callus it was observed
that : (a) mobilisation of nitrate was better in the
shoot forming than in the non-shoot forming callus,
(b) the glutamine synthetase/glutamate synthase
pathway of ammonia utilisation deminates over the
glutamate dehydrogenase pathway prior to shoot
differentiation, and (c) the channelisation of the
glucose moiety in the shoot forming callus is
preferentially through the pentose pathway.

6.1.2 Molecular biochemistry of chloroplast
biogenesis in plant tissue culture

DNA modification like methylation has been
implicated in regulation of eukaryotic genome. In
plant tissue cultures one faces the problem of loss
of morphogenetic potential which cannot be
ordinarily reversed. It is probable that such pheno-
mena are due to DNA methylation and if this is so,
they could be manipulated by jin vive demethylation.

(i) Preliminary observations made in the studies
on Vigna unguiculata and Saccharumoficinarum sus-
pension cultures indicate that biogenesis of chloro-
plasts can be manipulated by the use of 5-azacy-
tosine and significant changes durirg the devolop-
mental patterns of key enzymesin S. olfeinarum are
initiated during the greening of tissues and occur
concurrently with it.

6.1.3 Protoplasts

There are only few published reports in literature
on protoplast regeneration from legumes. The drought
resistant legume Vigna aconitflolia has been succe-
ssfully regenerated from protoplasts.
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6.1.4 Applied Research
(a) Micropropagation
Methods are now available for the following three
tree species.
7. Salvadra
2. Eucalyptus torelliana, E. camaldufensis
3. Dendrocalamus strictus (seeding)

Work is in progress on following tree species.
7. Coconut 2. Rubber, 3. Mango, 4. Cashew
5. Fucalyptus globulus, 6. Bambusa
7. Dendrocalamus stricuts (Mature)

vulgaris,

(b) Somaclonal variation

Ginger

A rhizome not resistant ginger variety has been
isolated from callus cultures tolerant to culture
filtrare of Pythium aphanidermatum. Field trails on
the second generation of these potential resistant
rhizomes are in progress to test the heritability of the
disease tolerant trait.

(c) Embryo culture

Interspecific hybrids between Gossypium hirsutum
and G. arboreum have been reared by the embryo
rescue method. The interspecific hybrid was confirm-
ed cytologically and found to contain 39 chromo-
somes.

6.1.5 Field trials
(a) Sugarcane

NCL Sugarcane will be planted in an area of about
600D acres as part of the large scale testing pro-
gramme planned to be carried out by Maharashtra
State Farming Corporation (MSFC) during next
planting season.

(b) Banana

Over 100 virus free plants of two varieties of
banana (Basarai, Robusta) have been tested at
Banana Research Station, Yawal and at NCL, Poona.
Plants raised from rhizomes of these plants were
found to be disease free.

{c) Turmeric

The high curcumin containing variants isolated
from tissue culture were multiplied at Turmeric
Research Station, Sangli. The variety is now includ-
ed in the trials for promising strains.

(d) Cardamom

Trials at the Indian Cardamom Board on Tissue
Culture raised cardamom_plants have indicated early
flowering, fruit seiting and rapid growth of the
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7. POLYMER SCIENCE AND ENGINEERING

7.1 Rheoiogy and processing of industrial
polymers (10-2-046)

71.1 Understanding of the rheology of polymer
melts is required for the design of processing
machinery, process optimization and product quality
improvement. A correlation was successfully deve-
loped for estimating the rhecgrams cf polymer melts
from melt flow index. The melt rheograms of ferrite
filled thermoplastic elestomers such zas styrene
isoprene-styrene, thermoplastic urethane, and Hytrel
(polyether ester) at filler Icading of 75-85% were
investigated to arrive at processirg guidelines for
extrusion and molding of pclymer magnets.

7.1.2 The properties of moulded polymer products
are governed by the morphology of the semi-crys-
talline polymers in the solid state. The morphology
is affected by the process conditicns and the
crystallization behaviour of the polymer. The crysta-
Ilization behaviour of a number of engineering
thermoplastics such as PETP, PPS and PEEK were
studied. A method was successfully demonstrat-
ed for defining guidelines for injection moulding
of the semicrystalline polymers by superposition of
the isothermal crystallization kinetics and the
computed temperature profiles during the cocling
stage of the moulding cycle.

7.1.3 The structure development in solid state pro-
cessing of high performance polymers such as PPS,
PTFE and po.ymer alloys were investigated usirg
X-ray diffractometry, IR spectroscopy and electronic
microscopy. On the basis of the results optimum
conditions for the processing were suggested.

7.1.4 Presently over 100,000 TPA of polyethylene
terephthalate (PET) is melt spun in India but there
very little scientific understandirg regarding the
is complex interrelationship between the polymer
characteristics, spinning variables, hardware design
and the fibre properties. A comprehensive computer
simulation programme of the PET spinring process,
capable of @ priori estimation of spinning conditions,
given the derived spun fibre properties, was under-
taken. The salient features of this prcgramme are :

(a) development of a mathematical model (single
filament analyses) for predicting spun fibre
properties related to aercdynamics, heat transfer,
melt rheology, extensional deformation and
orientation development.

(b) development of a sensibility analysis to identify
critical process variable in PET melt spinning.

( ¢ ) development of an effective simulation procedure
for multifilament spinning.

7.2 Polymerisation reactors : Analysis, design
and development (10-3-567)

7.2.1 Computer simulations of PET reactors (both
batch and continuous) led to the development of
software which was used successfully by commercial
PET manufacturers. A number of anomalies of rele—
vance in the industrial operation of reactors were
resolved through such simulations

7.2.2 Modelling of co-polymerisation reactors led to
new analysis and design strategies for continuous
reactors. Concentration and thermal multiplicities and
their consequence in the operation of continuous
reactors were elaborated.

7.3 Polyphenylene sulphide (10-4-567)

Polyphenylene sulphide is an engineering thermo-
plastic with excellent thermal and chemical resistance.
A process for the synthesis of PPS was demonstrated
at laboratory scale. The polymer powder produced
by the process can be used directly for corrosion
resistance coating publications. Coating trials were
successfully completed on metal and glass sub-
strates. The crystallization behaviour of the
polymer was studied on the basis of which process-
ing guidelines for injection moulding were arrived at.
The structure development in solid state processing
of PPS and HDPE blends was investigated,

7.4 Development of novel polymeric materials
(10-5-356)
7.4.1 Polyurethane formulations from castor
oil ‘
The prepatation of castable polyurethane elastomers
from castor oil was successfully demonstrated. The
use of fillers to upgrade the properties of elastomers
was also demonstrated Possible applications for the
material include castor wheels, rcllers, etc.

7.4.2 Liquid crystalline polymers

Research was initiated in the frontier area of liquid
ctystalline polymers, which are capable of giving
mechanical performance equivalent to fibre reinforced
composites. Preliminary synthesis work is in progress.
Available property data are being analysed to arrive
at structure-property correlations. :




7.4.3 Asphalt modification

Various routes were being explored for physical
and chemical modification of asphalt to improve
the high temperature flow resistance and low
temperature crack resistance. The thermo-mechanical
properties of the modified asphalts were being
investigated. Preliminary results indicated that
chemically modified asphalts using vinyl monomers
exhibit significantly better high ‘temperaturs flow
resistance and fow temperature crack resistance.

75 Drag reducers for oil transport
(10-7-567 (C) )

The objective of the project was to cevelop a drag
reducer for the transportation of Assam crude. [t
was identified that the critical parameters involved
in the development of a drag reducer are

(a) a thorough understanding of the complex rheo-
logy of the crude.

(b) the extensional flow behaviour of the additive,
and

(c) the shear stability of the additive to withstand
mechanical degradation.

More than 20 prospective polymers were synthe-
sized with a view to tailor-making them for obtsining
reasonable levels of drag reduction even at concen-
trations as low as 50-150 ppm along with a high
level of shear stability to likely mechanical degrada-
tion in the pipeline. The critical material paramster
for the evaluation of drag reduction efficacy was the
elongation viscosity or the stretchability of the
polymer. A novel rod-pull technique was developed
in-house for quick estimaticn of the drag reducer
efficacy.

Four out of the twenty polymers synthesized were
selected for tests in model pipelines. A 1/4 inch
pipeline rig was erected in the laboratory wherein
these tests could be carried out. In order to deter-
mine scale-up factcrs, the same experiments were
planned to be conducted later in a 2 inch pipeline
loop available at Merado, Pune.

7.6 Polymer alloy resins for composites
(10-8-006 G)

The development of polymer alloys is a frontier
research area in materials engineering. It is a novel
way to tailer make materials withcut rescitirg to
time consuming and expensive material develop-
ment through chemistry. Melt compounding of two
alloy systems, namely PPS/HDPE and PET/PMMA
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was successfully completed. The melt compounding
conditions for the preparation of the alloys were
defined on the basis of the melt rheology and
thermal behaviour of the component polymers. The
thermal and viscoelastic characteristics of the alloys
were determined. It was shown that alloying of PPS
with HDPE improves the impact resistance in addition
to reducing the cost. The alloying of PETP with
PMMA resulted in accelerated crystallization leading
to better processability. The toughness of PETP was
also improved.

7.7 Development of water absorbing
polymers (10-9-006(Sp) )

Water absorbing polymers are a family of products
distinguished by their ability to absorb and retain
large quantities of water (up to 1000 g/g). The
product has a wide range of apglications in diverse
fields, such as agriculture, horticulture, oil recovery,
etc. The polymer can be used as a seed coating
(for better emergence), as a soil additive (for retaining
moaisture), and in a gel-dip technique for transplanting
plants. If successful, the impact of such a material
on the agricultural community can be enormous.

A specific project to produce a starch based water
absorbing polymer was sponsored by Indian Organic
Chemicals Ltd. A series of polymers having water
retention capacities in the range 100-500g/g distilled
water were developed in the laboratory and the
process was demonstrated on a 5 kg. batch size, and
subsequently on a 20kg. batch scale. Efforts have
been under way to optimize the process for improving
the cost effectiveness of the process and to
minimize the product costs, Initial field trials for
agricultural applications were quite encouraging.
They are being continued. Product development for
other applications and performance evaluation
thereof was in progress.

A semi-commercial plant (200 TPA) to produce a
specific water absorbing polymer (with the trade
name JALSHAKTI) is expected to go on stream in
July 1986.

7.8 Polymeric materials based on cashew nut
shell liquid (CNSL) (10-10-006)

The objective of the project is to develop
polymeric materials from CNSL for replacing wood
in low cost housing. The synthesis of polymeric
liquid resins has been demonstrated by co-polymer-
ization of CNSL and phenol with formaldehyde.
Solid and foamed cast products have been demons-

trated from these resins. Use of mineral and cellulosic
fillers has been successfully attempted. The cast
pieces are water resistantand can be readily drilled,
machined and generally worked upon in a manner
similar to wood. Potential applications include wall
panels, partition boards, electrical fittings, etc.

7.9 Basic Studies

7.9.1 New free volume models for viscosity of
structured fluids

A new altered free volume state (AFVS) model
was developed to correlate the viscosity behaviour
of polymer lattices. In addition to elucidating the
effect of various parameters such as concentrations.
particle size, shear rate and electrolyte concentration,
on latex viscosity, it is possible to isolate the
geometric and electrostatic contributions to latex
viscosity.

The AFVS model has been further successfully
extended to correlate viscosity of polymer solutions.
A novel scaling parameter, ¢, was defined which
could take into account the effect of polymer
concentration, as well as molecular weight, on the
solution viscosity, thus, obviating the need for
empirical shift factors used for the past few decades
to bring about the superposition of the two effects.

7.9.2 Rheology of highly filled systems

Steady state and dynamic rheological properties of
various thermoplastic elastomers such as S-1-S block
copolymers, polyester elastomets and thermoplastic
polyurethane containing 75-85% by weight of
barium ferrite have been determined. The rheological
bahaviour was studied as a function of temperature,
filler loading and shear rate, and this gave a consider-
able insight into the temperature and shear sensitivity,
fillerfiller interaction and polymer—filler interacticn,
Exhaustive studies on mechanical behaviour in terms
of tensile and flexural properties of the polymer
composites gave valuable guidelines for the selection
of the matrix for a particular application depending
upon end use performance. Magnetic properties in
terms of peak energy products of these highly filled
composites have also been measured.

7.9.3 Turbulent flow of non-Newtonian fluids

Detailed theoretical studies were performed on
various aspects of turbulent flow of non-Newtaonian
fluids. New velocity profiles, both for power law
fluids as well as drag reducing fluids, which were
devoid of incongruity such as a non-zero velocity
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gradient at the centre of the pipeline were proposed
for the first time. A method for estimating the
entrance lengths during the turbulent flow of
inelastic as well as elastic fluids was worked out
for pipeline design. The effect of buoyancy on the
heat transfer to turbulent flowing non-Newtonian
fluids was elucidated and this made quick estima-
tions of the changes in heat transfer coefficient due
to superimposition of free and forced convection
possible.

7.9-4 Studies in polymer crystallization and
structure development in polymer
processing

Studies have been carried out on the crystallization
kinetics crystal structure and mecrphology of various
engineering plastics of industrial significance. The
specific polymers chosen for the studies included
thermoplastic polyesters, nylons, polyaryletherketones,
thermoplastic alloys such as PPS/HDPE and
PET/PMMA. The modification of the crystallization
behaviour of the component peclymers in the alloys
has been investigated from the point of view of
nucleation and crystal growth kinetics.

In case of polymers with chain structure capable of
manifest trans and gauche conformaticns, the melt
temperature can influence the morpholcgy and
dimensional stability of the moulded parts. The
influence of the melt temperature on the crystalliza-
tion behaviour of such engineering polymers has
been investigated.

7.9.5 Transport phenomena in polymeric
systems

(a) Stress-induced macromolecular migration

The mechanism of stress-irduced migraticn znd its
consequences in impcrtant practicel situaticns have
bzen examined. In the former area, aralysis of the
phenomenon for dilute soluticn led to the discovery
of the FDCF asymptote (the upper bound on the
migration effect) in the process raising some furda-
mental questions regardirg flew length. In the latter
area, the research demonstrated the potentizl of a
heuristic analysis based on stress-induced migraticn
phenomenon to provide a rational interpretation of
anomalous behaviour in areas as diverse and as
important as secondary oil recovery, free ccating,
laminar drag reducticn, heat and mass transfer
involving viscometric and non-viscometric flcws.
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8. POLYMER SYNTHESIS AND MODIFICATION

81 Polymeric memberanes for desalination
(11-3-056)

Chemical modification of cellulose acetate with
propylene oxide was carried out to improve creep
resistanc, microboial resistance etc. Memberanes
were cast from the modified cellulose acetate and
evaluated for transport properties. Salt rejection
was higher, but water flux was lower. Synthesis
and chemical characterization of polyamides con-
taining silicone and sulfone ether linkages in the
polymsr main chain were carried out.

8.2 Aromatic polymers — polyamides for
desalination and effluent treatment
(11-3-056-Sp (i) )

In continuation of the earlier work, the synthesis
of ‘Nomex' ploymer from 1, 3-phenylene diamine
and isophthaloyl chloride with & film forming vis-
cosity (n) of about 0.9 dl/gm has been standardised.
The polymer was found satisfactory for desalination
in the trials carried out by BARC, Bombay.

Polybenzimidazole (PBl) (n~0'7 to 2:5 g/dl)
was prepared from 3,3'-diamino benzidine and
isophthaloyl chloride.

Polyhydrazide polymer prepared from 1, 3-
isophthalic dihydrazied and isophthaloyl chlcride
was carried out. The polymer viscosity (n~0-75
di/g) was found satisfactory for desalination. The
polynydrazide polymer was further utilised. to pre-
pare polytriazine polymer. Novel silicone con-
taining polyhydrazides and polytriazines were also
prepared.

83 Hydroxy terminated polybutadienes
(HTPB) (11-6-567-Sp)

Praparation of hydroxy terminated polybutadienes
with an average molecular weight of 2000 and 3000
has been standardised on a 2 kg monomer/batch
scale. The polymers have been characteristed for
avarage molecular weight, molecular weight distri-
bution, hydroxyl number and bulk viscosity. A
pilot plant has been assembled for scaling up the
process to 10 kg polymer/batch size.

Work on the preparation of HTPB by anionic
polymerization ~ was  continued. Polymerization
could be carried out in hydrocarben solvent with
isoprene seeded lithium methylnaphthanate as the
initiating species. Narrow molecular weight distri-

bution polymers (M,/M, = 1-2) with an average
molecular weight of 2000 and 3000, and functiona-
lity~2-0 were prepared in 50 gm yields.

84 Polymers from renewable resources
(11-9-567)

The project aims at utilizing castor oil, an agri-
cultural product, as polyols, which &re important
intermediates in the production cf polyurethane
elastomers, coatings and adhesives. The chemical
modifications of castor cil that have been studied
are : (i) transesterification with different molecular
waight diols; (ii) preparation of isocyanate-termi-
nated prepolymers from the transesterified polyols;
(iii) partial blocking of the hydroxyl groups to
reduce the average functionality to 2; (iv) prepara-
tion of resolinic amide by transesterification with an
amine; (v) partial dehydration of castor oil; etc
Castor ail, chemically modified dicls and isocyanate
terminated prepolymers have been utilised in the
preparation of castable polyurethanes alcng with
chain extenders. Eastable rubbers with very good
physical properties were obtained when isocyanate
terminate prepolymers with chain extenders were
used.

8:5 Thermoplastic polyurethanes (11-10-567)

Thermoplastic elastomers are polymers which are
processed as thermoplastics by extrusion, injection
mouldir.g etc., but possess useful elastcmeric pro-
perties at working temperatures. The aim of the
project is to develop know-how far the manu-
facture of thermoplastic polyurethane of moulding
and extrusion grades.

Works is in progress to standardise the conditions
for the preparation of (i) polyoxytetramethylene
diol by cationic polymerizaticn cf tetrahydrofuran
and (ii) the polyester from adipic acid and 1, 4-
butanediol.

8.6 Engineering plastics (Polyphanylene
oxide) (11-11-567)

Polyphenylene oxide (PPO) based resins are
among the important classes of engineering plastics
with low water absorption, high strength, stiffness
and toughness cver a wide range of temperatures.
At present limited quantities cf these resins are
imported for special engineering applications.

R

Laboratory work on the preparation of PPO is
being carried out using about 50 gm 2, 6—dimethyl
phenal perbatch. Polymers with molecular weights
in the required range have been obtained in about 90%
yvield. Use of other amine ccmplexing agents and
hydrocarbon solvents in the synthesis of PPO is
being evaluated.

8.7 Polymers for electronics (11-12-567)

Synthetic polymers find extensive applicaticrs in
electronics, and photoresisis (light activated image
forming polymers) are the mest important of these.
The initial phase of the waork aims at the develop-
ment of negative photoresist polymers based on
polyvinyl acetate.

Conditions for the synthesis cf poly-vinyl acetate
of the desired molecular weights were optimised.
The experiments to optimise the conditicns fcr the
cortrclled hydrelysis are beirg carried out.
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9. PROCESS DESIGN AND SIMULATION

9:1 Process simulation optimisation and
synthesis (12-1-067)

9.1-1 Computer-aided energy optimisation
of p-toluidine plant (SCIL)

An optimal network of heat exchangers around
an exothermic reactor (in a medium scale process
plant of Sudershan Chemical Industries Ltd. (SCIL)
Roha) was develcped. This was integrated in an,
efficient manner. The process stream pre-heating
and cooling requirements were such that large
savingsin the utilities have been clearly demonstrated
to be possible. Based on the complete report on
the energy integration submitted by the NCL team,
the company will implement the changes shartly.

9-1-2 Computer simulation of IPCL's naphtha
reformer

Development of a simulation model of the com-
plete naphtha reformer loop of the aromatics plant
of IPCL has been in progress. The simulator has
a sequential modular zrchitecture and predicts the
performance of the reformer loop well enough given
the rate model. This simulator is now being applied
to the actual process conditions obtaining at the
IPCL plant.

9:-1-3 Development
and aids

of computer packages

A number of packages have been implemented
on the in-house SN-23 computer system

{i) A flash package using several gas phase
and liquid phaser non-ideality calculation options
has been successfully used for nephtha reformer
semulation as well as for predicting phase-splits for
ethanol-water system.

(ii} Two versions of a generalised heat exchange
equipment simulator based on modern concepts in
software system design have been prepared. These
have a modular structure and a dedicated properties
packages. These can be conveniently applied to
common classes cf heaters, coolers and condensers.

(iii) An adiabatic rezctor simulator which can
handle complex kinetic mcdels wes developed.
This package has found extersive use in the naphtha
reformer simulation.

(iv) Certain computer aids for heat exchanger
network synthesis have been developed.
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9-2 Project design (12-2-067)

Designs were prepared for several NCL projects.
These included ultrapure silicon, hydroxy-terminated
polybutadiene, water absorbing polymer, methyl
ethyl ketone, polyacrylamide, hexachlorocyclopenta-
diene, polyphenylene sulfide and a continuous fer—
mentation unit using immobilised whole cells. The
design cell members also rendered help in collecting
necessary design data from pilct plants in some of
the projects.

9-3 Regular packing development
(12-3-066-C)

Theaimofthe project isto develop regular packings
for the use in the distillation columns, especially
for vacuum services. These packings have high
efficiency of mass transfer and low HETP and they
also cause less pressure drop.

The trial runs started in late 1984 and preliminary
data were gathered. An analysis of the data show
that these packings have the attractive characteristics
of low HETP and low pressure drop. Data gene-
ation is continued for a tharough characterization
of these packings, which will help in producing the
necessary design base.

Vigorous efforts to ensure usage of these packings
in the Indian chemical industry are being done.

9-4 Heat pumps (12-4-006-C)

Heat pumps are devices aimed at reducing the
primary energy consumption of processes by recovery,
upgradation and recycle of waste energy. There
is a growing awarness in our industry of the potential
of heat pumps in industrial applications. This
project is aimed at developing expertise in the area
of heat pumps in general, and utilising such expertise
towards the exploitaticn of heat pumps in our
industry for energy corservation. This project has
been taken up on a collaborative basis with the
University of Salford, U. K. which has developed
considerable expertise in the area of heat pumps
over the last ten years. The current status and the,
achievemeants in various aspects are described below.

9.4.1 Establishing heat pump equipment

Three different equipment have been installed in
NCL so far, viz. 2 water-to-water heat pump, a heat
pump assisted dryer and equipment for stebility




studies on working fluids. These are being used
for generating extensive data and for demonstration
purposes.

9.4.2 Industrial collaborations

Since heat pumps are economically quite attractive
the current context, considerable interest has been
shown by industries who are seriously evaluating
proposals for incorporating heat pumps in their
operations. Preliminary economic evaluations were
worked out for specific applications like preheating
of boiler feed weter, simultaneous heating and
cooling, drying and ethano! distillation on behalf
of.several user industries.

9.5 Basic Studies

951 The performance of a water-to-water heat
pumpusing R 11 and R 114 was studied especially for
high condensing temperatures. A computer simu-
lation package has been developed for this heat
pump and the simulated results are being compared
with the experimental results.

9 5.2 Studies on the use of non-azeotropic
mixtures of working fludis in heat pumps has been
initiated both theoretically and experimentally. A
thermodynamic approach for the analysis of Lorenz
cycle using non-azeotropic mixtures is being deve-
loped.

9.5.3 The performance of the heat pump assisted
dryer unit at NCL is being studied for a variety of
operating conditions. These performance data will
be useful in the design of such units. A computer
simulation package has been developed for this
system. If the experimental results could be satis-
factorily corelated using this package it can be con-
veniently used for design purposes. A computer
programme has also been develcped io assess the
economics of heat pump assisted dryer unit cf a
given drying capacity fcr certain techno-economic
parameters.

9. 54 A new procedure was developed for predi-
cting the vapour pressure cf agueous soclutiors of
single electrolytes at different concertrations. It
makes use of a single empirical constant for each
electrolyte. Values of these constants for over one
hundred electrolytes were determined.

955 A novel thermodynamic approach was
developed for predicting ten different properiies of

aqueous solutions of mixed electrolyte system, using
information on single electrolyte solutions. The
predictions have an accuracy of 0-1 percent to 2
percent depending on the particular property.

9.6 A generalised model of gas absorption follo-
wed by equilibrium reactions (single or multiple)
involving any number of components solvent/
product desorption, and gas phase resistance has
been put forward.

97 A generalised across-the-regime continuous
contact absorber simulator has been developed and
has been applied to several simpler model reactions.
Attempts are in progress for application to gas trea-
ting (H,S8/CO, SO, Cl, etc).

9 8 The effect of mixing of chain centres in photo-
chemical reactors has been theoretically analysed
and new results not reported in literature have been

obtained. /
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10. TIME TARGETED PROJECTS

(1-1-467)

A catalyst for the conversion of ethylene to ethy-
lene oxide has been developed. The selectivity
and conversions obtained are comparable to those
in the in commercial process. An integrated pilot
plant incorporating a single tube reactor has been
erected. The catalyst used for the pilot plant will
be the one manufactured by an industrial organisa-
ion. The project work has been undertaken jointly
with Engineers India Ltd., New Delhi.

10.1 Ethylene to ethylene oxide

10.2 Ethylbenzene (1-6-467)

A catalyst that was developed for the reaction
between ethanol and benzene to give ethylbenzene
directly was tested in a pilot plant reactor and the
data required for the design were collected. Sub-
sequently tests were carried out with the catalyst
manufactured by ACC., Thane in a large reactor
at the site of. Hindustan Polymers Ltd., Vizag ( HPL).
Steps are being taken for the commercial
exploitation of this new process by HPL.

10.3 Catalytic vapor phase oxidation of toluene
to benzaldehyde (16-1-467-Sp)

After the successful operation of a single tube
reactor assembly at NCL, designs were prepared
for the installation of an integrated pilot plant.
Whereas no final decision has been taken on the
installation of the above pilot plant, experiments
are proposed to improve the catalyst further with
reference to conversion and selectivity.

10.4 Hexachlorocyclopentadiene (HCCP)
(16-2-007)

The work was taken up as a collaborative project
with HOC, Rasayani. After the successful comple-
tion of the operation of the integrated pilot plant
at NCL, designs for a 600 TPA semi-commercial
plant were prepared. HOC has not yet taken a
decision regarding the installaticn of a semicom-
mercial plant and the continuaticn of the joint
developmental work at their site.

10.5 Theophylline, aminoph\}lline and caffeine
(16-3-3467-Sp)

The work at NCL was-concluded. Based on the
designs and data provided the commercial plant
of 135 TPA was successfully commissioned at Pefco,
Roha. NCL scientists were associated in the start
up and troubleshooting of the commercial plant.

10.6 0O-Aminophenol (1-4-067)

After completing work on the bench scale, the
work at NCL has been suspended. Additional experi-
mental work in the pilot plant will be carried out
if an industrial organisation is interested.

10.7 Citrate plasticizer (16-14-067-Sp)

The process development has been carried out
on behalf of Sturdia Chemicals, Bombay. A com-
mercial plant of 1000 TPA based on the NCL techno-
ogy has been established by Citroflex India Ltd.,
Surat. The party is successfully manufacturing these
products.

10.8 Modified rosin and resin derivatives
(16-15-007 Sp.)

Rosin was maleinated using various proportions
of maleic/fumaric acid. The maleinated rosin was
esterified with different polyols to give products
with varying amount of acid values. The degree
of esterification and the softening peirtcfthe final
product determine the end use of these rcsins.

Effect of the presence of impurities in the raw
materials on the clarity and the physico-chemical
properties of metal salts of rosin were also studied,
and a suitable method of preparation was devloped.

Work is in progresson terpene resins and terpene
phenolic resins. These are used in adhesives and
automative tyres respectively.

10.9 Sucrose esters (16-16-007)

Sucrose esters were prepared by three entirely
different routes, involving transesterification reactions
of sucrose and various triglycerides or the methyl
esters of their fatty acids, namely (i) using solvent
like DMF, (ii) without using any solvent and (iii)
microemulsion technique using either propylene
glycol or aquaous medium. All the three routes
need specific catalysts and methods were developcd
for their preparation.

Various oils such as those of castor, rice bran, neem,
sal, pilu coconut, groundnut etc. were used and after
standardization of conditions at bench scale the
reaction has been scaled up to 1-2 Kg material per
batch.

Methods were also developed and standardiz.ed
far the praparation of methyl esters of fatty acids
from oils. An additional advantage of the method
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is the near quantitative recovery of glycerine in gced
purity as a valuable side by-product. The yielcs
of the methyl esters are also quantitative.

The products obtained by these methcds are
comparable and in some cases better than the stand-
dard products in the market in detergency and other
surfactant properties.

Further scale-up as well as formulation work is
in progress.

10.10 Follow-up work (16-18-007)

10.10.1 Sulphochlorinated polyethylene
elastomer (SCPE)

The NCL process was released to Shriram Rayors,
Kota, Rajasthan for further joint develcpment and
commercialsaltion. The laboratory process was
demonstrated to the company. A pilct plant to
preduce 2-3 Kg/batch of SCPE has been installed by
it and the product obtained frocm this plant was
found to pass the desired physical and mechanical
specifications.

NCL is now preparing the design for a 150 TPA
plant that is expected to be commissicned by the
company in early 1986.

10.10.2 Endosulfan (16-18-007-i)

NCL was entrusted with the task of commission-
in3 th2 plant for endosulfan established by Hindu-
stan Insecticides Limlted. Udyogamandal, Kerla.
Tae pocess was successfully demonstrated to the
company. The need for additional equipment to
bring the plant to desired operating capacity hzs
been f:ltand to itis being procured by the company.

10.10.3 Butenediol (16-18-007-ii)

HOC had installed a semi-commercial plant of
150 TPA capacity for the manufacture of butenediol.
After the firsttrial run it was observed that the product
of the desired quality was not cbtained. As a
result of additional work carried cut at NCL it hag
been possible to get the catalyst manufactured by a
commercial organisation on a guaranteed perfor-
mance basis. Additional problems relating to stability
and colour on storage have also been soclved. HOC
is now due to start regular production in their plant.

10.10.4 Methylchlorosilanes (16-18-007-iii)

HICO Products Ltd., Bombay have established a
commercial plant to manufacture 1000-1200 TPA
of methylchlorosilanes plant at Kharsundi, Raigad
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Dist. The plant was commissicred in Ncvemker,
1982, and commercial production wes started in
July, 1983. The products have specifications compa-
rable to those obtainable in the international market.
The NCL/HICO process has been assigned to NRDC
and is now available to interested parties with
guarantees of performance.

10.10.5 Ethylenediamine (16-18-007-iv)

The commercial plant established by Diamines
and Chemicals Ltd., at Baroda was successfully
commissioned. The products were acceptable to
all the indigeneous consumers. As a result of further
joint efforts of NCL and DACL the plant capacity
has been further increased to 1500 TPA so that
the market demands of higher amines can be met.
NCL was also involved in the process for conver-
sion of DETA to PEHA, an important additive used
by Lubrizol. NCL is associated with the company
for incorporating further process/plant improve-
ments. Already the consumption of raw materials
and utilities are comparable to those obtained in
plants abroad.

10.10.6 Acrylic esters

NCL scientistis were associated with the
commissioning and trouble shooting of the acrylic
esters plant as a consultant and adviser te Indizn
Petrochemicals Corporation Ltd., Vadodzara.

10.11 Ethylene from ethanol (16-20-467)

A pilot plant was erected to generate 2-3 kg. hr. of
ethylene and commissioned. Initial trials have been
conducted using an alumina catalyst. A zeclite
catalyst has been developed in the labaratory
which gives higher selectivity conversion and also
operates at a lower temperature. The new catalyst
will be tested in the pilot plant. The pilot plant
is also being used to generate and supply ethylene
to the ethylene oxide pilot plant.

10.12 Molasses to ethanol (16-21-167)

NCL has developed an immobilized yecst bio-
catalyst for the continuous fermentation ¢f mclzsses
to alcohol. This catalyst has shown higher prcdu-
ctivity and yield in the laboratory reactors. Several
batches of the catalyst were prepared in larger scale
and tested continuously for activity, life, mechzniczal
properties etc. In a 10 lit/day ethanol reactor.
Whereas further improvements are beirg effected
on the catalyst a pilot plant of 100Ilit/day capacity
is being erected.




10.13 Pyrethroid intermediates
(16-26-0357-Sp)

The process for the production of dichlorovinyl
cyclopropane carboxylic acid chloride, a valuable
intermediate for pyrethroid class of pesticides, was
demonstrated on pilot plant scale to NOCIL Lid.,
Bombay.

10.14 Methylation of morphine to codeine
(16-27-03N7-Sp)

Process parameters were standardised for the
methylation of morphine to codeine by a novel
route making use of phase-transfer catalysis. Based
on the bench scale work carried out at NCL, pilot
plant work was taken up at the factory of Govt.
Opium & Alkaloid Works Udertaking, Neemuch
(M.P.). Even though the yields are not up to the
expectations, the factory has changed over to
the NCL process as it is simple and the cost of raw
materials is lower. The work at NCL is being
continued to achieve the expected targets.

oo ad

OTHER BASIC AND EXPLORATORY PROJECTS

1. Chloramphenicol (10-7-003 )

Regiospecificity in the ring opening of 2-hydro-
xymethyle-3-phenyloxirane and 2-acetoxymethyl-3-
phenyloxirane with a variety of nucleophiles was
investigated. Ring opening of nitrociannamyl diben-
zoyl artaric anhydride epoxide was studied.

D, 1 and d1, 4-benzyloxazolidines were prepared
and acylated with pivaloyl, benzoyl. acetyl and
dichloroacetyl derivatives. Swing resoluticn of
some of the dl-derivatives was achieved to furnish
potential intermediates for the synthesis of 2-amino-
1-phenylpropen-1, 3-diol.

For synthesising optically active phenylalanine,
Michael addition of thiophenol to methyl «-acetamido
cinnamate in the presence of quinine and quinidine
derivatives as catalysts was examined. This method
was also extended for the synthesis of x-methy! and
«-hydroxy carboxylic acids.

To utilise the unwanted S, S enantiomer of 2-
amino-1-phenylpropan- 1, 3-diol it has been trans—
formed to RS isomer as a first step in the transfor-
amation to RR enantiomer.

Conditions have been established for the exclusive
C-alkylation of ethyl nitroacetate.

The reaction of trans-4-bromo-5-pheny 1-1, 3-
dioxane with ammonia to furnish cis-4-amino-5-
phenyl-1, 3-dioxane, a key intermediate for the
synthesis of chloramphenico! has been critically
studied. The influence of a number of paramters.
particularly temperature, solvent and pressure on
the yield and quality of the product was examined.
The bromophenyldioxane wes prepared frem cinra-
my! alcohol

Since styrene is cheaper then cirrerryl gleckel,
the preparation of bromophenyldioxere ficm styrere
is being studied. Styrene has been reacted with
bromine water to furnish styrene bromohydrin whbich
has been dehydrated to give bromostyrene. The
Prins reaction of bromostyrene with fermaldehyce
to furnish bromophenyldioxane is being investigated.

2. Polymer characterization (0-22-005)

Light scattering and viscosily measurements were
carried out for the solution of polymethacrylic acid
fractions in thethetasolvent and for aquaous solu-
tions at various degrees of ionization and concen-
tration of the added NaCl. The intrinsic viscosities
were observed to vary linearly with the composite
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variable (i/C, 1/2) where it is the degree cf ioniza-
ion ard C, is the concentraticn of the acded salt.
Expansion coefficients were computed from the
measured dimensicns and the intrinsic viscosities
wilth reference to the values in the theta solvent.
The expanston coefficients obtained from light
seatter ng were uniformly higher than those obtained
from viscosities. In view that the Flory's universal
viscosity constant ¢ were independent of molecular
weight, degree of ionization and concentration
of the added salt, (though lower by about 50%
of the expected value), the uncertainties in the deter-
mined dimensions due to the non-applicability
of the fluctuaticn theory to the light scatterirg in
polyelectrolyte-water-salt systems were assumed to
independent of these parameters. The expan-
sion coefficients obtained both from viscosity and
light scattering were evaluated according to various
macroicn expansion theories. Thecries based cn
volume exclusicn gave a better account of the data
though the long range electrolytic interacticns are
contrary to the assumed short-range nature of the
interaction potentialin the volume exclusion theories.
lonization induced conformational transition in poly-
methacrylic acid were probed in dioxane-water
mixtures and it was inferred that these hydrophobic
groups containing polyelectrolytes exist in a more
expanded conformation in organic solvents.

3. New perfumery products from longifolene
(0-31-0038)

The process for Necelone -a new speciality
perfumery chemical developed from longifclene has
been prepared and the process released to Malti-
Chem-Research Centre, Vadodara. New simple in situ
processes forthe established perfumery compounds
viz. 8-oxo-isolongifolane (patchouli-wocdy aroma)
and -8-acetoxymethyl-isolongifolane/8- acetoxyme-
thyl cycloisolongifolene (cedar-vetiver aroma) have
been developed.

The difficult structure assignment problem concer-
ning alloisolongifolene (the new catalyst-specific
isomar of longifolene discovered by us recently)
has been solved- by X-ray structure analysis of
alloisolongifolol-p-nitro-benzcate. The transforma-
tion of longifolene into the naturaliy occurring
mould mztabolities namely (—)-seco-longifolene
diol (from Helminthosporium sativum) and culmorin
(from Fusaria culmorum) has been achieved.




4. Polymer modification (0-32-005)

In continuation of the work carried out using
wood pulp as source of cellulose, the entrapped
nsecticide content in the samples, wes found to
be about 50%. Reduction of degree of substitution
did not improve the results.

Treatment of cellulosic materials with urea betere
activation followed by other reactions gave better
release rates even at low degree of substitution.

With a view to examining the possibilities of uti-
ization of cellulosic materials from agricultural
wastes, encapsulated products were prepared frcm
delignified cellulose obtained from groundnut husk.
These products gave encouraging results of release
rates. The process of release of encapsulated insecti-
cide is also dependent on particle size of the final-
product. It has been observed that a particle size
between 5 to 10 mesh is quite suitable for the
purpose.

Activation of the cellulcse at various temperatures
and X-ray diffracticn studies of such activated
cellulosic materials were also carried out.

5. Studies on UV stable polymers for solar
application (0-40-004)

The homopolymer of methyl vinyl ketone and its
copolymer with methyl methacrylate have been
prepared in the laboratory for the study of photo-
degradation of the polymers. The ketonic groups
in the polymers act as a photo-degradable units
in the chain. The degradation was followed bath
by measurement of the tensile strength and the solu-
tion viscosity of the exposed samples. However,
forthe kinetic analysis by the latter methcd, a previcus
knowledge of the relationship between moleculer
weight and intrinsic viscosity of polymers in different
solvents is necessary. For this reason this relation-
ship for poly (methyl vinyl ketone) in four different
solvents, namely butanone, dioxiane, dimethyl
formamide and chloroform at 25° has been deter-
mined.

The zero shear viscosity n® of three polybutadiene
samples (100% cis, linear chain molecules) having
different molecular weights (range : 1.54-6.17 x 105)
over a wide range of concentration (1.0-35% poly-
mer) in good and ¢ solvents has been studied. Super-
position of viscosity data has been made so as to
give a single composite curve for each solvent by
shifting them vertically by a factor (M°/M)34
where M° represents the molecular weight of the

reference sample. The shift factor is found to be
proportional to M3+4, in the region of higher concen-
tration which indicates that the 3.4 power law is
valid for the data of polybutadiene. The double
I>garithmic plots of relative viscosity, n°r as a
function of ¢ M3* yielded a single composite
curve approximating a straight line with a slope
of unity at the higher values of the variables. The
results indicate that, over a considerable range of
the variables (molecular weight and concentration)
at a constant temperature the relative viscosity is a
single function of ¢ M3 In order to correlate
the viscosity data obtained in gccd &nd poor sol-
vents, two methods, discribed by Grassley and
by Dreval and coworkers, involving the correlating
variable, ¢ (n) were considered. The plots of
relative viscosity, n°r vs. the correleting variable
¢ (n) in benzene (a good solvent) yielded one curve
but in case of solvent (dioxane ar.d iscbutyl acetate),
the same plots vielded three separate curves instead
of a single one which is rather unusuzl. The appro-
priate correction on correlzting variable for chain
contractionin concentrated regionin the good solvent
moved the datato a commen, curve especiallyinlowsr
conentration regicn, but at the higher concentration
region a slight overestimaticn of deta seems to have
been effected. On the other hand the plots of log,
(n°sp/c n]) as a function of correlating variable
¢ (n) (Dreval and coworkers methcd) Yyielded a
single curve for three samples in the good solvent,
benzene, but in poor solvents (dicxane and isobutyl
acetate) the same plots yielded three separate curves
for three samples instead of a single one, the reason
for which is not known at present, However, the
narmilization of the correlating variable, ¢ (n) with
Martin constant, K, reduced all experimental data
of the polymer samples to a common curve. The
correlation of the viscosity data by either of the two
methods seems to be possible in case of non-polar
flexible polymer, polybutadiene.

In order to prepare the pure, superfine uniform sized
powders for PLZT ceramics by the sol-gel process,
the four alkoxdies pf the required metals, namely,
lead, lanthanum, zirconium ard titarium, have been
synthesized in the labcratcry by employing the
methods given by Brown and Mazdiyasni. The
sol-gel method involves the conversicn of a sal 1o
a gel by the additicn of water to the mixture of the
metal alkoxides. The products is subsequently
heated at 200-500° to remove the liguid and to
convert the gel to finely divided metal oxide powder
with particle sizes in the range of 0.003to 0.1 g m.

Efforts are being made to develop highly dense
PLZT ceramics (transparent) with this submicron
sized metal oxide powders by the canventicnal
sintering process and by hot-press sintering method.

Low temperature densification (~980°) of Pb
(Zr.Ti.Sn) Osceramics with both vanadium pentoxide
(0-5, 0 Wt%) additive as well as with a mixture
of NaF and 2PbF, (0-5.0 mole%) additive has been
carried out. The preliminary studies indicate that
the densification with V,0; additive is compara-
tively better than that with the NaF 4 2PBF,
mixture.

6. Theoretical chemistry (0-41-004)

The main emphasis of this new group is to deve-
lop accurate methodologies for studying pheno-
mena relating to catalysis theoretically. To this end
formalisms have been developed that can accurately
predict the nature cf chemiscrption bonding of
gaseous molecules to metal surfaces (approximated
as clusters). One essential ingredient of such
formalisms is a prcper treatment of the intra-system
correlation problem. Methods besed on Coupled-
Cluster-Approach (CCA), already successfully deve-
oped and applied for closed-sheli systems are being
developed for open-shell systems. Various, formu-
lations of CCA-based methads for static electronic
properties have been completed. Ab-initio calcula-
tions of dipole moment, polarizability on some
prototype systems have been initiated using these
methods.

7. Chemical reactions on solid surfaces
(0-42-004)

This new project was taken up to study surface/
interface phase phencmena through the chemical
reactions on solid surfaces. Technical problems
covering these reactions gre in varicus branches
such as corrosion, chemisorption, catalysis erd
semicorductor devices. Further, experimental sur-
face physics studies using ESCA. PAS, FTIS and
CEMS is conjuction with theoretical formulations
will improve our understanding of these reactions
on a solid surface. For proper basic understanding,
oxidic materials such as 3d monoxides, manganites,
ferrites, chromites, titanates ctc., were studied. The
following materials were prepered by a novel prepa-
rative technigue which has been worked out &t
NCL and used successfully

(1) stabilised MnO ard FeO

(2) manganites of Ni, Cu, Zn, Cd & Mg

(3) chromites and titanates of Mn & Fe using

stabilized oxides.

These were characterized using suitable techniguesn
like XRD, chemical analysis, thermogravimetry.
electrical conductivity, Mossbauer spectroscopy, refle
ctance spectroscopy, XPS available in the NCL.
Papers on this technique for the peparation and
the resluts of the measurements have either been
presented in various national and international
seminars/symposia or communicated/reported in
the journals.

8. Cobalt catalyzed oxidation of alicyclic
olefines

A few olefines were oxidized in a new reactor
using cobalt naphthenate as catalyst. Under
these conditions x-pinene gave mainly verbenone,
trans-vertbenol and x-pinene epoxide (87% conver-
sion). In addition the trans-verbenol could be
oxidized further with PDC to yield verbenone. Cis-
verbonal can be obtained by the LAH reduction
of verbenone, in guantitative yields.

Oxidation of car-3-ene under these conditions
yields predominantly products with the cyclopropane
ring intact viz. Car-3-ene-5-one, Car-3-ene-2-one
and Car-2-5 dione. This is in contrast with the
results reported earlier wherein the products with
their cyclopropane ring opened predominated the
reaction.

Cobalt catalyzed oxidation of camphene gave
camphenilone and camphene epoxide (mainly the
endo-isomer). Similarly longifolene gave longi-
camphenilone.

In these oxidations three major reaction types are
observed viz. (i) allylic oxidstion, (ii) epoxide forma-
tion and (iii) carbon-carbon double bond cleavage.

Publications

itole, H. R. and Nayak, U. R.

Longifolene-derived amines : A comparative Hofmann
eliminated study with isolongifolic acid and homeisolongi-
folic acid as precursors,

Ind. J. em., 21B, 88 (1982).

2. *DPafavoy, V. 5., Deodhar, V. B. and Nayak, U. R.,

Generation aad reactions of omega-nitrolongifolene,
M 21B, 396 (1982).

3 _#Tamture, J. B. Suryawanshi, S. N. and Nayak, U. R.,
Molecular rearrangements of dehydroneolongifolene and
dehydrolongifolene with borontrifluoride etherate and trifluro
acetic acid,

Ind. J. Chem., 21B, 918 (1982).
4. *Dalavo ~S. Deadhar, V. B. and Nayak, U. R.,
ak of acylation of longifolene/camphene : A compara-

tive study using boron trifluoride etherate / stannic chloride

as catalysts,
Ind. J. Chem., 21B, 907 (1982).
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%oy-cmwdhury, P. and Deshpande, S. B.,

Piezoelectric cramics of Pb (Zr-Ti) Oy mudified' by the
oxides chromium, manganese, cobalt and uranium for
cerandc electric wave filter application,

. Shitole, H. R. and Nayak, U. R,,

Boron trifluoride etherate — induced molecular rearrange-
ments of 10-methylene longiboranane :

8-methyl isolongifolens/l, 1-dimethyl-T-t-butyltetralin,

Ind. J. Chem=; 22B, 215 (1983).

ture, J. B. and Nayak, U. R.,
Omega-methylcamphene/omega, Omega-dimethy! camphene ¢
Synthesis and C

itdry wave function in the calculation of static
5 U.R, properties,

Das, G. P. and Jaffe, R. L., 1 iy
y of elactron correlation effects in transition

eoisolongifolene, the transient progenitor of isolongifolene :
Synthesis and reactions,

Ind. J. Chent., 22B, 996 (1983). Das, G. P,
= 9. angar, N. R. and Srinivasan, K. V.,

A mew approach to the study of chemisorption on large
MNovel Reaction Part 2 : Holmologous condensation of

metal clpstérs,
Chest” Phys. Letters, 114, 309 (1984).
acid — 13 C-NMR and formation of isocoumarins, b eshpande, C. E. and Date, 8. K.,

phthalic and homophthalic anhydrides with homcphthalic
Stabilized MnO and its solid solutions Mny_, Zn O
Ind. J. Chert., 22B, 1108 (1983). (x=0.001-01) : Part 1 — Optical properties : Part 2-
\ yyangar, N. R., Bambal, R. B., and Lugade, A. G.,
Facile Synthesis of N-substituted 1H-azepene derivatives,

Electrical properties;
Heterocyet?s, 18, 77 (1983).
¢ itole, H. R., Vyas, P. and Nayak, U. R.,

F. Mater. Sci. Lett., 3 (563), 581, (1984).
24, re, P.P., Gupta, M.P., Date, S.K. and Sinha A. P. B.,
Alloisclongifolene : A unique acid-catalysed isomer of
longifolene, =

Structural Magnetic and Mossbauer Studier on Mn, Fey_ Oy
Tetrahedrop-Tett., 24, 2411 (1983).
- ole, H. R. and Nayak, U. R.,

O x <
" Acad. Sci. (Chem. Sci), 93, 1349 (1984).
Amalnerkar, D. P., Setty, M. S. . S. K. and Sinha, A.
Ring enlargements with diazomethane : Studies on bridged
tricyclic 1, 2-diketones based on bicyclo (2.2.1) heptane)
bycyclo (3.2.1) octane systems derived from longifolene,

P. B,
Oxygen chemisorpti
Ind. J. Che B, 415 (1984).
e, H. R., Deshpande, R. P. and Nayak, U. R.,

Lead tetra-acetate reaction on dicarboxylic acids:
Synthesis of some novel longifolene — derived oxygen

heterocycles,
Ind, F=Them., 23B 418 (1984).
. ~ Reddy, R. T. and Nayak, U. R.,

Potassium acetete-dimethyl formamide : A selective reagent
for dehycdro-halogenation of a 1, 1, 1-trichloroethyl group
and its conversion into a 1, 1-dichlorovinyl moiety,

m. Phys. Letters. 109, 206 (1984).

on thick films of photoconducting

Ayyangar, N. R., Brahme, K. C., Kalkote, U. R, and
Srinivasan K. V.,
Facile transfer r

7s, 11, 938 (1984).
Ayyangar, N. R.,

Mildew-resistant i
Textile I ¥ and Trade Journal, XXII (5), 58 (1984).

angar, N. R. and Rajan, J. V.,

~Chem., 23B, 702 (1984). Canesugar residues chnology perspectives,
Shitole, N. R. and Nayak, U. R., Maharashi, gar, 10, 27 (1984).
N, N-],)imethyl-a]Ioisolongi.fo]amjne and N, N-dimethyl- —Ayyangar, N. R. Bambal, R. B., Nikhalje, D. D. and

homo-alloisolongifelamine : Synthesis and study of their Srinivasan K. V., _

ffmann elimination, Azides Part V : A kinetic study of the formation of N-(P-
toluenesulphonyl)-1 H-azepine by thermolysis of p-toluenesul-
phonylazide in benzene under nitrogen pressure,

Can. J. Chem., 63, 887 (1985).

oy Chowdhury, P. and Deuskar, V. D.,

Effect of solvent, concentration and molecular weight on
the rheological properties of polymer sclutions, (*not appearsd in the lagt anomel report)
J. Appl. Poly. Sci., 29 153 (1984). O O
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INFRASTRUCTURE ACTIVITIES

1, National collection of industrial micro-
organisms (NCIM) (Infra-1)

The laboratory has a collection of about 3300
nonpathogenic yeasts, bacteria and fungi, Routine
subculturing tests on their biochemical performance
and long term preservation were continued. These
cultures are made available to industrial, educational
and research establishments. During the years under
review 1533 cultures were supplied to industry and
research institutes, including CSIR laboratories.

Seventy-seven new cultures were added to the
collection. Four hundred cultures were lyophilized.
Two samples of water absorbing polymer developed
in the laboratory were tested for their suitability as
an agar substitute. Sixorganic compounds belonging
to the
anti-fungal activity. Screening of yeast cultures for
another laboratory project was carried out.

Chapters in books

1. Microbial cultures—Collection and Preservation of
Cultures, Chapter in the book, “Fermentation Prospects in
India™, published by B. V. Patel Education Trust, 1984, pp. 1-9.

2. Centralised chemical analysis and instru-
mental services (Infra-2).

2.1 Spectrochemical studies (Infra-2(i))

This group provides infrared spectral analysis to
the scientists of the lzboratory and cutside parties.
Besides it also undertakes some basic studies on
specific compounds. During the years under review,
3763 samples by infrared and 749 by ultraviolet
visible were analysed for the laboratory.

In  continuation of the studies on the
conformational behaviour of compounds of the type
X(CA;)2. 30H, where X=0CHjs, F, Cl, Br and |, the
amino derivatives where X = OCH;, F, CI, Br
and I, the amino derivatives where X=NH,,
N(CH;z); and  compounds CH3;N(CH,CH,0H),
and N(CH,CH,0H), have been investigated. The
amino alcohols farmed strong intramolecular hydro-
gen bonds so that 80-90% of the species in solution
remained in the hydrogen bonded form and reduced
their tendency to associate in concentrated solution.
Diethanol and triethanolamines formed bicyclic
and tricyclic intramolecular hydrogen bonds such
that the oxygen of the hydroxyl group hydrogen
bonded to nitrogen was involved in further hydragen

e

Hymaxazole group were tested for their
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bonding with the second and third hydroxy! groups
respectively. In triethanol amine this resulted in
the formation of a highly symmetrical structure,
which is able to explain its metal co-ordination
behaviour.

Infrared intensity measurement of the NH stretching
bonds of the dipeptides N-acetylglycine (alamine or
leucine) N-methyl amide in chloroform have con-
firmed the recent findings of Scharega et al (1982)
that there are only two types of species, the fully
extended and the intramolecularly hydrogen borded
five membered ring species in solution which contra-
dicted the findings of French and Russian workers
(1969-1984).

Publications

LJ_,——S’rinfstava, A., Singh, P., Gunjikar, V. G. and Jose, C. L.
Thermal decomposition of barium citrate,

Maa, 76, 249 (1984\).
. Varma, R., Kulkarni, S. Y., Jose, C. I. and Pansare, V. S.
Infrared spectral chaiacteristics of some acetylated anomeric

glycosides,
Carbohydrate Research, 133, 25 (1984),

3. Prabhumirashi, L. S., Kelkar, V., D., and Jose, C. 1.,

Infrared  spectral study of intramolecular interactions
in Lawsone juglone and their 3-halo derivatives,

Ind. J. Phys., 58, 570 (1984).

2.2 Physico-chemical analysis (Infra-2(ii))

The group carries out routine chemical and instru-
mental (spectrometric, spectrographic, atcmic absor-
ption, flame photometry, etc.) anelysis of inorgenic
chemicals for NCL scientists and cutside perties.
It also undertakes development of new methods
and improvement of the existing methads'c f chemical
analysis,

2.3 Microanalysis (Infra-2 (iii))

This group provides microanzlytical service to
NCL and outside scientists. 4544 analyses were
carried out for NCL research projects during the
year under review.

2.4 Nuclear magnetic resonance (NMR) spe-
ctrometry (Infra-2 (iv))

The group provides NMR spectroscecpic help to
the scientists and also develops and applies NMR
spectroscopy to chemical and biochemical preblems,




2.5 Mass spectrometry (MS) (Infra-2 (v))

The group provides mass spectrometry and QC—-IVIS
analytical service to NCL and outside scientists.
During the period under review 2273 samples were
analysed by mass spectrometry and 85 by GC-MS
technique.

The following basic studies were carried out.

The electron impact induced cycloreversion
reactions .of a novel heterocyclic sys’r_em, viz.
tetrahydro-1, 3, 2-ox: zaphosphorinane-2-oxides have
been investigated. The cyclo-reversions occur by
stepwise simple cleavage, single and do.ut_zlfe hydro-
gen migrations and were found to be initiated by
C-O bond cleavage of the ring. The results were
supported by metastable ion, shift technique and
high resolution data.

Redox processes involving oxygen transfer in
ortho-nitro substituted B-keto aldehydes have been
investigated by low electron energy metastable
defocussing and shift-technigue.

The competing and consecutive heterolytic rin_g
cleavages occurring under chemical ionization condi-
tions in the mass spectra of substituted tetrahydro-1,
3, 2-oxazaphosphorin-2-oxides were studied. The
heterolytic system undergoes stepwise _gxpulsaon
of the potential nucleophilic and electrophilic groups
via zwitter ionic intermediates formed by the heterq-
lysis of the C-0 bond. The CI-MS of the heterocyclic
system shows many features of the_ Grob type of
fragmentation mechanisms observed in solution. :

Mass spectra of some tetraacetylated anomgnc
glycosides under electron impact and- chem_lcal
ionization conditiors were examined with a view
to characterise .somer ¢ pa:rs from d.fferenqes in
the relative abundances of comman fragment ions.

Publications
Kulkarni, P. S., Gogte, V. N., Modak, A. S., Sahasrabudhe,
§. D. and Tilak, B. D., : _ .
Inframolecular single and dcuble hydrogen migrations in
the mass” specira of substituted tetrahydro-1, 3, 2-oxaza-

3

. Mass Spectrom., 18, 489 (1983).

Kulkaroi, P. S., Kamath, (Mrs.) H. V. and Kulkarni, 5. N,
Electron impact and chemical ionization mass spectra of
nitrg substituted polyfunctional isomers,

rg. Mass Spectrom., 19, 334 (1984).

Kulkarni, P. S., Kamath, (Mrs.), H. V., Kamath, 5. V. and

Kulkarni, 8. N.,
Mass spectrometry of -ketoaldehydes. Novel hydroxyl

transfer reactions.
Org. Mass Spectrom., 19, 465 (1984).

2.6 Electron spectroscopy for chemical ana-
lysis (ESCA) (Infra-2 (vii))

ESCA facilities to the scientists of the laboratory
and outside parties are provided by the group.
During the period under review 597 samples were
analysed by ESCA using various techniques‘ s.uch as
XPS UPS, AES, etc. In addition to maintaining the
service facilities the following basic studies were
also undertaken by the group.

Segregation studies in dilute tin a.l|oys were
completed. Nature of chemical bonding segre-
gation and chemisorption in monochalc_ogenldes
such as NiSe, SnSe, SnTe, were studied. Th'e
INSA sponsored project on “The Physics and Chemi-
stry of Oxide Surfaces” was successfully completed.
XPS studies on SnSe-0, system was complet.ed.
Metal-support interaction studi.es on Rh/S1p,,
Rh/AL,0; Rh/MgO and Rh/T:"O, were carrlez
out. SnO,/x-Si system was studied by AES an
depth profile technique for interface composition.

Studies on the oxygen chemisorpt_ion on Zr, Zrlf;a,
Ti. etc. are in progress. XPS studies on PhMnTe

system were initiated.

Sinha, A. P. B,
Reply to the comme st
i themisorption on thn:_lr_f;l_m Cds,

. B. and Badrinarayanan, S.,
Angr:]aa:rp:i.e;;r?g:;f ;é‘lz’!SAstl?dies of the treatment of silicate
fillers with tridecylamine.
Materials Chemistry and Physics, 10, 585 (1984).
4. Effect of temperature on surface composition of Cu-5n
and Ag-Sn alloys, an ESCA study,
Surface Scis133, 233 (1983).
(&Bm:nan, S., Mandale, A. B,. and Date, S. K.

Surface se tion analysis of NiSe by Auger elecircn

Mandale, A. B., Badrinarayanan, S., Date, 8. K. and Sinha

A.P. B, )
Photoslectron-spectroscopic study of Nickel, Manganese
and Cobalt ides,

adrinarayanan S. , Mandale, A. B. and Sinha,‘ A..P. B.f.
Photoelectron spectroscopy study of sutface oxidation o
SnTe, PbTe and PbSnTe,

Materials Chemistry and Physics, 11, 1 (1984).

2.7 Analytical group of the process develop-
ment division (Infra 2 (viii))

Major activities of this group are, (a) to give
analytical support to various projects, (b) develop-
ment of analytical procedures required for the cn-
going projects (c) preparation of analytical manuals
for the processes developed in the division, and

(d) basic research in the field of analytical chemi-
stry.

During the years under review the group handled
more than 1100 samples from varicus projects.

2.8 Analytical group of organic chemistry
I division (Infra-2 (ix))

Analytical service was rendered to the divisicn cf
Organic Chemistry | and other divisicns cf the
laboratory, by standard instrumentzl methcds. Atte-
mpts were made to develop new methecds of
analysis with special reference to pesticides, drugs,
organic intermediates, etc. Work on the develop-
ment of new liquid substrates for gas liquid chro-
matography as well as metal complex phases for
high performance liquid chromatography. The
problems of chemical analysis for slow release pesti-
cides formulation developed under UNDP projects
are also undertaken at a very low concentration of
‘ppb’ level.

The group carried out the following analyses fcr
NCL projects : UNDP project of slcw release formu-
laticns cf Abates and Fenitrcthicn (743), pyrethioids,
O. P. perticides, endcsulfan, drugs and organic
intermedi. tes. Instrumer tal anzlyses for NCL projecis :
GLC-4230, IR-4180, UV-84, HPLC-971.

Research in the synthesis of liquid crystals and
their use as column pack.ng material in ges chro-
matography was continued. Polymeric Schiff's bases
were synthesized and used in liquid chrc matogrzphy
for separation of alkyl benzenes. Hexachlcrocy-
clopentadiene derivatives are being syrthesized znd
characterised. Twenty compounds were prepared
many for the first time. Their biolcgical aclivity is
being evaluated agairst houseflies ard mcsquito
larvae. It is proposed to establish a ccrrelaticnship
between chromatographic behaviour of a ccmpound
and its biological activily. Oncea pattern is desigred
it will be possible to predict activity of a compourd

in 2 homologous series from its chromatographic
behaviour.

Publicati

Panse, D.G., Likhite, §. M., Bapat, B. V.and Ghatge, B. B
Liquid crystals (IV); Study of supercooling effect of laterally

mono and.disubstituted liquid crystalline staticnary phases,
i [ omatography, 264, 279 (1983).
. Kadam, A. N. and Ghatge, B. B,

Gas chromatographic analysis on poly (sthylene glycol)

dichlorogeetate stationary phases,
\TM:/: 22, 39 (1983).
- Panse, D, G., Bapat, B. V. and Ghatge, B. B.,

Liquid crystals (V) ; comparative study of halogen substi-
tuted liquid crystalline stationary phases,

Panse, D. G., Naikwadi, K. P., Jadhav, (Miss) A. L., Bapat
B. V. and Ghatge, B. B.,

US? of liquid crystals as stationary phases for the quantitative
estimation of acid and base catalysed reaction products,
Ind. J. Tech., 22, 112 (1984).

2.9 Netzsch thermal analyser (Infra-2 (x))

During the years under review thermograms of
581 samples received from NCL scientists working
on different projects were recorded. Thermal decom-
position products and phase changes during the
heating were studied from these data. .

Thermal decomposition of Barium citrate was
studied and found to occur in -three stages, viz.,
anbydrous salt, intermediate (possibly aconitic acid)
and modified aconic acid.”

Heat capacity of the system Sr,WMeO, (Me=
Co?*Ni%+) was studied. Anomalies in heat capa-
city were observed around 487 and 526°K which
appeared to be associated in the slight changes

in band structure resulting from structural transition
(tetragonal-cubic).

210 Scanning electron microscope (SEM) and

X-ray fluorescence spectrometer (XRF)
(Infra 2 (xi))

Eight hundred and seventy-seven samples received

from NCL scientists were studied by SEM for particle
size and distribution.

SEM photographs were taken to give infcrmation
on particle size and clustering cf differer.t species
in iron based industrial catalysts prcmoted by Cr,0;.
MoO;3, Ce0,, K,0, etc., used to the dehydroger.a-
tion of ethyl benzene to styrene. The EMPA studies
indicated uniform concentration of the prcmoters




on the surface and in the bulk in fresh catalysts and
their migration tcwards the centre after the catalysts
have been used. _
SEM photographs also clearly showed thfe quanti-
tative difference in the cell growth between inoculum
immobilised in (1) aliginate and (2) open Pox
agar matric, and similarly between cell immObl|IS€_&d
in an open poxgelatine or agar matric and a gelatin
inate composite matrix.
alch-:Ijrrc,)electricp ceramics doped in the MnO,, Cr,O4
and V30 were studied for microstructyre land qthgr
related properties associated with grain size distri-
bution. -
Microstructure studies were carried out on thin
amorphous silicon films, polymer materials, fractured
surface of metallurgical samples, geoclogical and
botanical samples, tunston coils, thin film resistor
cut by laser, etc.

211 X-ray diffractometer (XRD) (Infra-2(xii))

During the review period XRD was widely .used
by NCL scientists, and scientific and educational
institutions. XRD spectra of 2752 NCL samples
were recorded, the data vyielding valuable infor-
mation on crystallinity, degree of amorphousness,
particle size, presence of different phases, etc.

The recorded XRD spectra have been used in the
study of : (a) Synthesised zeolite samples contai-
ning Na, Fe, and Al, and promoted by Mo,‘ Ce, La,
Pt, Co oxide, etc. for the guantitative zeolite phase
identification and the degree of crystallisatio.n. The
spacing of peaks was correlated to.give different
quantity intents of aluminium and silicon. Nature
and shape of the particle size were also correlated
with the degree of zeolite activity.

Different compositions of Cd-Ni, Cu-Cd oxides
fixed at different temperatures were analyzed by
XRD for identification of their oxides and their for-
mation of a solid solution. These systems were
used in thick films.

lron-based catalysts prepared in the industry and
the laboratory, promoted by CryO; MoO;, etc. and
used for the preparation of styrene from_ethy‘I ben_zene
were studied using XRD pattern and their ‘d spacings.
Various phases in the catdlyst were identified and
the crystallite size was measured.

Ideatification of the existence of new phases such
as BaZnO, and CaZnO, in the system BaO <4 ZnO
and CaO-+ZnO was made during careful st.ucfy of
the XRD pattetns of these compounds. Slmllar'ly
phase transition in Bi,O3 was also observed in

Zn0-+Bi,05.

2.12 GLC and HPLC analysis (Infra-2 (xiii))
The group provides facilities in gas liquid f:htg-
matographic (GLC) and high performancel !lqund
chromatographic (HPLC) analyses to all the divisions
of the laboratory The analytical services rendered
during the year were HPLC-525 and GLC-750
samples.
213 High pressure laboratory (Infra-2 (xiv))
The group provided and maintained facitities fcr
carrying out reactions at pressures and temperatures
higher than ambient pressures ar..d temperfmures.
and for compressing various gases in the cylinders.
It also undertook work on specific prpjects of the
process development division. Facilitle.s were also
provided to outside parties on cccasion. .
During the period under review 251 experiments
were carried out for various research and develop.—
ment projectls of the laboratory including expgrl-
mental facilities provided to three outside parties.

2.14 Mossbauer spectroscopy (Infra-2 (xv))

Mossbauer effect study on Mn,Mg;.,- Fe0,
samples (X=0-5 to 1-00) was carricd out at room
temperature. Mossbauer parameters were ccmputed
using an iterative least square MOSFIT prcgramme
using ICL 14092 S computer.

215 Magnetic susceptibility (Infra-2 (xvii))

Magnetic susceptibility measurements of 65
laboratory samples were carried out &t room tem-
perature for a variety of compounds. Cahn-1000
Research Magnetic Susceptibility System with cryo-
stat assembly was set up and calibrated for study
of magnetic susceptibility in the temperature range
85 to 300 K. .

Stabilized MnO:Ni system was prepared using a
novel method, which was earlier used successfully
to prepare stabilized MnO:Zn, IlVInO:Mgusystems.
Physico-chemical characterization studlgs were
carried out using XRD, DTA/DTG,. optical and
magnetic measurements of _Mn,__‘X N.Ix 0 (X=0-1
to 0-9) system. Thermal stability in air Up.to about
320 K is shown by DTA/DTG. On the basis of LFT
formalism, optical spectra (380-760 nm) were
analysed. The analysis revealed nearly‘ pelrfect
octahedral symmetry sround Mn2+ e_md Ni2+ ions.
Shifts in characteristic transitions ir.dzca‘ted transfv_ar
between Mn2+ and Ni2+ ions. Magnetic suscepti-
bility data between 85 and 300K showed progressive
increase in the Neel temperature of MnO \{\nth
increasing concentration of Ni?*+ icns in the mixed
system.
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Publications

1. Bakare, P.P., Gupta, M.P,, Date, 8. K. and Sinha, A. P. B.

Structural, magnetic and  mossbauer studies on
Mn, Fe, _ 0,

Proceedings of Indian Acudemy of Sciences (Chemical
Sciences), 93 (8), 1349 (1984)

2:16 Cell for assistance to small scale chemi-
cal industry (Infra-2(xix)),

The normal activities of the Cell in attending to
enquiries from small scale chemicals manufacturers
and maintaining liaison with government directo-
rates, nationalised banks and public institutions
connected with the small scale sector were continued.,
In addition the problems of six parties concerning
resins/adhesives for abrasive product, polyurethane
products, polyester resins, in-plant problems in
chlorination of organic compounds, hot-moulded
pre-sets and potentiometers, and polyester resins
were tackled on a consultancy basis.

Fifteen parties were registered with the cell and
given advice on their problems.

Work was initiated in the preparation of a directory
of speciality chemicals. About 2000 items are being
listed and classified, their properties, preparation
techniques and other relevant information is being
collected.

2.17 Crystallography (Infra-2 (xx))

Structure elucidation was carried out of key inter-
mediates obtained in various active priority projects
like drugs and drug intermediates, catalysis, natural
products, organo-metallics, coordination complexes,
etc. Over 60 such structures have been solved and
several publications have appeared in leading journals.

The group now has an automatic structure deter-
mination package on the existing ICL 1904-S facility
which enables the elucidation of structures quickly
and almost wholly automatically. [t is, however,
not always possible to obtain structures by just a
crank through the programme package. Several
new recipes to overcome such situations have been

Such studies need large amounts of accurate data.
The experimental set-up is functional. Several
mathematical tools for the analysis of such election
density distributions have been set up. A new
model to study intermolecular interactions in mole-
cular crystals has been developed.

Studies on point group symmetry in relation to
the valence charge distribution around the atom as
well as the thermal vibraticn cf the atom have been
made. Effects of forcibly induced distortions (like

an electric field) in electron density distributions are
being gnalysed.

ud@ions

1. GuruRow,T N, Ramachandra Swamy, H , Acharya, K R.,
Ramamurthy, V, Venkatesan, K. and Rao, C N. R,
Reversible photodimerization of phenylbutadienes in the
solid state.

cahadron Letters, 24, 3263 (1983).

Shimle,H.R.,Dalavoy,V.S.,Deodhar,\/.B., Nayak, U.R.,
Acharya, K. R., Tavale, S. S., Guru Row, T. N., Kamat,
V. P. ana Paknikar, S. K.

X-ray structure of alloisc longifolol-p-nitrobenzoate : Revision
of the structure of alloisolongifolene, the parent hydrocarbon,

w{dm Leiters, 24, 4739 (1983).
«~ Guru Row, T. N.

Mathematical methods for the analysis of charge density
from'_ X-ray diffraction

\-q/Pﬁ Ind. Acad. Sci., 92, 379 (1983).
. Bhat, U. G., Nagasampagi, B. A., Dhaneshwar, N. N.
and Tavale, §.8.,

The structure of immolide a cis-cis germacranolide from
Issula indica —

o7, C 39, €12 (1983).

aneshwar, N. N. and Tavale, S. S.,

The structure of 2-(2-hydroxy-S-methylphenyl) propenyl
acetate. o

\MC 39, 612 (1983).
- ama Rao, A. V., Deshpande, V. N., Shastri, R. K., Tavale,
8. 8. and Dhaneshwar, N. N.

Structures of Albanols A and B, two novel phenols from
Monesalba bark,

developed by the group. The current status in r_/@dmn Letters, 24, 3013 (1983).
programme strength is that structures with 100 &

atoms per molecule can be easily solved. Itis obvious
that studies on conformation, structure-activity
relationships and other chemically related phenomena
emerge from such studies.

Electron density distributions in molecular crystals
to obtain leads to molecular interactions, bond for-
mation and chemical reactivity are being studied,
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7. Acharya, K. R, Tavale, S. S., Guru Row, T. N.

Structure of 1-diphenylmethyl-3-hydroxyazetidinium  chlo-
ride,

Acta_Cryst., C 40, 846 (1984).

© 8. Acharya, K. R., Tavale, S. S. and Guru Row, T. N,

Structure of 2-(1, 2-Dihydro-1 -methyl-2-pyridylidene)-3-
(4-ethoxy phenyl)-3-oxopropanenitriles.
Aceta Cryst., C 40 873 (1984),
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K. R., Tavale, S. 8., and Guru Row, T. N.
Stamonolona, a new sesauiterpenoid irom Pogestemon
plectranthoides (Dest).,
! Chem, Soc. (Perkin ), 937 (1984).
10/ GuruRow, T. N., Tavale, S. S. and Acharya, K. R.
Strdcture of two oxazaphosphorin derivatives,
" U. Cr. Abstracts (Hamburg, Germany), (1984).

Yadla, R., Rao, J. M., Acharya, K. R, Tavale, S. 8. and
Guru Row, T. N.

Cycloaddition reaction of 1-methyl-2-(1H) pyridinone with
3-(4-ethoxy phenyl) propynenitrile — Intermediate forma=
tion of a spiroxete ring compound,

e
Ind. I, em., 23B, 1 (1984).
\/12,/@?'1( R., Tavale, S. S. and Guru Row, T. N.
Conformational flexibility of longifolene,
Proc. Ind. Acad. Sci., 93, 271 (1984).

marya, K. R., Tawale, S. S. and Guru Row, T. N.

Structure of 2-chloro-5-phenyl -3(p-tolyl) perhydro-1, 3,

2, S-oxazgphosphorin-2-oxide,
Acta-Cryst., C 40, 875 (1984).

Mharya, K. R., Tavale, S. S., Guru Row,T.N.

Sahasrabudhe, S. D. and Tilak, B. D.

Structure  of 2-chloro-6-(p-chlorophenyl)-3-(p-tolyl)-3, 4,

dihydro-1,3, ?-oxazaphosphorin-2-oxide,
@ Cryst, C 40, 1080 (1984).
\-45./A::Iarya, K. R., Shaikh, A. M., Nizamuddin,
Acetone 0-(2-(1-Hydroxy-3-phenyl-2-triazeno)-2-propyl)

oxXime,
¢ta Cryst.. C 40, 1199 (1984).

Dhaneshwar, N. N., Tavale, S. 8., Acharya, K. R. and Gury

Row, T. N.

Structure of (IRS, 7SR, PaBS)—4, 7-Dimethyl-1, 2, 3, o

6, 7, 8, ga-octahydro-1-naphthoic acid,
Actg €ryvst.,, C 40 1914 (1984).

\-1 . Acharya, K. R.

Crystal structure of 6-( (1-methyl-4-nitroimidazol-5-y1)

thio) purine,

\%}Méz. Acad. Sci., 93, 183 (1984).

~ Acharya, K. R., Tavale, 8. 8. and Guru Row, T. N.
Structure of mertichlorotris (pyridiene) rhodium (IT1),
Acta Cryst., C 40, 1327 (1984).

3. Properties measurement (Infra-3)

The main aim of the group is three-fold :

(i) To measure various physical, thermcdyr.amic
and surface properties of various compour.ds obtained

from different NCL projects.

(ii) Totryto build up a data bank of these as well
as some common compounds with relevance to

NCL needs.

(iii) To undertake basic research in thermody-
namic and surface chemistry of monclayers so as to
keep the background of the subject up-to-date and
improve upan the existing facilities either by changing
the methods of measurements or by replacing them
with more precise sophisticated irstruments.

During the periocd under review the following
physical, thermodynamic and surface prcperties were
measured for different NCL projects. Viscosity at
different temperatures (150) density at different
temperatures (80), refractive index at rocom tempera-
ture (25), specfic heat at rcom temperature (12),
surface tension at different ccncentrations (18),
gas chromatographic analysis (270), Pour point (4),
Detergency (60), Emulsificaticn (25), Draves test
(30), Electrical Conductivity (11), Foam height (18)
and VLE (lsobaric and iscthermal) (2 binary
mixtures).

Basic research on heats of mixing of the following
binary systems were carried out 10 understand mole-
cular interactions and possible ccmplex formation

(a) Acetone and carbon tetrachloride at 45°C,

(b) Sec-butylamine and chlcroform at 40°C in

dilute region,

(c) Ethylenediamine and water (below 0.05 mole

fraction)

(d) (Butylamine and butanol) complexes with

n-hexane.

Monomolecular film properties of mixed mono-
layers of polyvinyl stearate and Cy-0C3H,OH
were studied by TI-A and p-IT isctherms. These
binary mixtures were found to be miscible and non-
ideal in their behaviour.

Using VLE static methad vapour pressure measure-
ments were cerried out for benzene + chloroform
binary mixture &t 25°C ard 35°C. Vepour com-
position was calculated by computerising x-p data
by Barker's method.

Free energy of mixing for the binary systems
isomeric butanols -— n-octane were calculated from
isothermal VLE data at 60°C.

Second virial coefficient for iso and sec-butyla-
mines were determined at 40°C. Volume change
of mixing for isomeric butanols - n-octane were
determined using continuous diluticn dialatometer.

Data for 12 different properties of about 50 com-
pounds have been collected and tabulated. Source
of the data available for various properties of inor-
ganic and orgenic compounds and some of their
mixtures have been tabulated.
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Kulkarni, V. 8. and Katti, 8. §.,

Surface vis_cos‘ity and Pressure area isotherms of mixed

monolay: 5 of hexadecoxy propanol with docosanoxy pro-

pangl-at air water interface,

. J. Chem., 22A, 861 (1983).

27 Kulkarni, V. 8, and Katti, 8. S.,
Comments }m’orientation and compatibility in mixed mono-
layers of-polymers and lower molecular weight compounds
Colldids and Surfaces, 9, 85 (1984).

ulkarni, V., S. and Katti, S. S.,
Mixed mouq[ayérs of poly (vinyl stearate) with eicosanal.
uocosanggg/ ethanol and docosanoxy propanol
\Ayiaﬁ and Surfaces, 9, 101 (1984).
radhan, 8. D. and Pathak, G.,
Calorimetric study of isomeric and steri
steric effects ine-
alcohol interactions, S R
Proc. Ind. Acad. Sci., 93, 831 (1984).
Choudhari, §. K. and Katti, S. §.,

Excess_ volumes of (isomer of butanol 4 n-oclane) at 29815
K, using conlinuous dilution dialatometer, .

J. Cheni. Thermodynamics, (17) 2, 101 (1985).
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4. Entomology (Infra-4)

The insect colony component of the biological
'screen was enhanced by incorporation of additional
|r!1portant pest/vector species while the numerous
bioassays were further refined and streamlined far
greater efficiency.

The project on Development of New Pest Control
Agents was pursued by continuing screening of
new plant species. More than 80 total extracts of
new species and over 400 fractions were examined.
From these, over 70 leads of promise were obtained.
Theseincluded insecticidal, hormonal and behavioural.
More than 100 synthetic compounds we.re examined
Tor the widest possible range of activities an all
insects being reared in the laboratory. Notewarthy
results deserving special mention have been a series
of compounds showing good insecticidal activity
and another exhibiting very encouraging growth
rggulatory, ovicidal and ovipositicn deterrent acti-
vities (singly or in combination) against some ir.sects.
A;?art from continuing with efforts to identify active
principles newer strategies entailing use of erriched
fractions werealso triedout. Intensive re-examiraticn
of more abundantly available indigenous plants znd
reassessment of older extracts by putting them
through the enlarged screen were also undertaken.

_ Follow-up product development work with Neem-
nch-! was announced at a national seminar in New
Delhi and an international conference on the same

b5

i_n West Germany. It is noteworthy that this is the
first report in the world of a finalised formulation
for pest contral by behaviour manipulation from a
plant source.

In the Controlled Release Project the latex formu-
lations of Abate were gradually phased out and
replaced with new ones using synthetic polymers.
These were also abandoned due to various inherent
defects of monolithic matrix systems. An entirely
novel system has been developed employing hydro-
gels as polymer matrices in which the insecticide
is incorporated per se. In this new system there is
no limit to the amount of insecticide which can be
stored. There is only a nomina! toxicant hold up
which is proportional in particulate ratio to the
amount of gel used. A further improvement on
the monolithic matrix system is the lack of toxicant
release inhibition by algal film. This has been attri-
buted to the molecular sieving effect of the micro-
pores in the hydrogel which are impervious to larger
entities such as algal cells. In laboratory and field
trials, successful maintenance of lethal concen-
trations of Abate in water for periods up to 5 months
(still continuing) have been demonstrated. Over
50 different Controlled Release formulations of Abate
have so far been examined in laboratory and field
trials. In the other Controlled Release undertaking,
viz. Carbofuran, a stimulated field trial was carried
out with the NCL formulation in the laboratory's
experimental garden and by the scientists of the Rice
Research Station, Karjat, at their fields.

Basic studies were undertaken on insect plant
interactions and host preferences of insects. Role
of Protein Carbohydrate and lipids as well as effect
of different allelochemies on them were also investij-
gated. Respiratory mctabolism studies were also
continued and the cllometric equation for red
cotton bug was derived. In the field of behavioural
research systems were developed for studying res-
ponses of mosquitoes to contact and volatile re-
epellents. Smoke coils and other vapour generating
devices were devised and assessed. Work on
cockroach behaviour as well as entrapment
and annihilation was also initiated. In the field of
pheromones, bioassays have been developed for
evaluation of synthetic pheromones of the housefly,
potato tuber math and the rice weevil, synthesized
in the laboratory. Effect of primer pheromones on
lipids and glycogen as also been studied. Bio-
activity of selected seed oils cf Indian trees was further
examined cn a wide variety of insect pesté and
vectors. Effects on the biology, growth, develop-
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Mebbalkar, D. S. and Sharma, R. N.,
Experimental induction of refraction in mating behaviour

of Dysdercus Koenigii F.
I Oriental Entomology Symposium (Univ. of Kerala), 37

ment and reproduction, as well as aging process c?f
insects by a number of synthetic organometallic
compounds was also studied. Toxicant movement
within the hydrogel dispersors was studied by

\ (1934).
ioni hnique.
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1. Sharma, R. N., Tare, V. S.and Bhonde, S. B.,

Toxicity and choran behavicural and physiological effects
of some tin compounds on selected insect species, Chapter
in Book entitled, “Tin As a Vital Nutrient : Implications in
cancer prophylazis and other physiological processes’’,
Ed. N. F. Cardarelli, CRC Press Inc., USA.

5. Instrumentation (Infra-5)

The instrumentation section looks after the main-
tenance of the sophisticated analytical equipment
of the laboratory. The section also helps in the
procurement of new equipment. After the new
equipment is procurred it is tested for its specification
and performance by this section.

Under the DST sponsored project on the I. R.
Spectrometer, a second prototype was handed over
to Central Electronics Ltd., Ghaziabad, for further
action. The third prototype was in the last phase of
completion. This prototype will have microprecessor
based controls.

6. Division of technical services (DTS)
(Infra-6)

As in the previous years, the DTS took part in
research coordination, industrizl liaison and techno-
logy transfer, documentation, market survey, publi-
city and public relations and similar planning and
monitoring activities. Thus the division was in,
some way or the other, closely associated with zl|
the research divisions and helped them to draw up
their research programmes.

Planning monitoring and research coordina-
tion
The preparation of three important documents fall

in this category. The first was the Review of Achie-
vements 1980-83 and S & T plan for the area,
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Chemicals. This is a revised documents incor-
porating recommsndations of the various working
groups of the Chemical Sciences Group (CSG) of
laboratories. The objective was to review the achie-
vements of the seven laboratories in the CSG during
this period and highlight some of the more signi-
ficant of these achievements.

The second was the five year plan document
(revised) for the period 1985-90.

In recognition of the importance of information
science as a separate entity in its own right, a detailed
plan of the activities proposed to be taken up in this
area was drawn. This document assumes a special
relevance in the light of the laboratory’s plan to
computerize many of its activities in this area.

DTS also successfully organized the meeting of
the chemical sub group of the working group appoin-
ted by the Planning Commission. It was held on 5
February 1984. Members of DTS staff attended
this meeting.

As in the earlier, the research programmes (1984-
85 and 1885-86) were prepared and placed before
the Research Advisory Council (RAC) for ratification
at its 9th meeting and also before the Executive
Committee (EC). Two important documents were
prepared as required by DGSIR. The first was the
annual plan 1984-85, containing, besides details
of the individual projects, the project budget, revised
estimates 1983-84, budget estimate 1984-85 and
the sixth five year plan projections (1980-85). A
similar document for 1985-86 was also prepared. This
included the seventh five year plan (1985-90) pro-
jections, besides the other features.

Six meetings of the EC (62 nd to 68th) were
held during the period of reporting. Besides orga-
nising these, DTS prepared the final proposals for
sponsorship, collaborative, grant-in-aid and con-
sultancy projects and placed them before the E. C,
during these meetings.

Area meetings were held to review the progress
in the projects under the area and to find ways of
removing the difficulties that tended to slow down
the progress. These meetings have now become a
regular feature and have evolved into forums to
exchange creative ideas.

Close to a thousand enquiries were received fram
private and government -agencies, the parliament,
NRDC, CSIR HQs, the sister laboratories and frem
AGCR/CSIR audit groups. The scrutiny of the
centralized project File Bank was carried out as usual
and reports on the progress of various prcjects were
sent to the Director.




Industrial liaison, technology transfer, etc.

NCL’s links with industry have becc me stronger in
recent times. Knowirg that the laboratery is cepable
of developing viable technologies, big and small,
and offering technical consultancies, numerous
entrepreneurs and interested pecple apprecach it or
different kinds of help During the pericd urder
review 7 consultancy, 6 sponsorship/grant-in-aid
and 6 collaborateiv agreements were executed.

As part of NCL's assisterce to ircustries thzt do
not have in-house analytical and testirg facilities,
1368 samples were analysed for 477 parties. The
drawing office, reprcgrephy and phctcgrephy rend-
endered the required help to the vericus divisicrs.
Mere than 810 tracings, 130 emmcnia prints end
1,67,600 xerox ccpies, 13,759 phctcgrephs, 13,660
prints and 5680 slides were prepared.

In a colleboration with the Stete Berk cf Irdia
DTS helped the Small Scale Industries Cell of NCL,
to organize a get-together.

DTS received 250 applications for financial assis-
ance for research schemes. These were scrutinized
and sent to CSIR with suitzble ccmments.

Quarterly and annual reports giving the research
utilizetion data in respect of the laboratory were
sent to CSIR.

Documentation, market data collection

The activities in this categary were (i) surveying
and indexing of literature on research management;
(ii) techno-economic survey of important prcjects;
(iii) collection of marekt data on selected products;
(iv) collection of information on current market
prices, licenses applied for, licences granted, etc.
and storage of these on cards.

Eleven instalments of the feature, ‘Surveying the
scene from NCL' were prepared and published in
Cofourage and three other journals published by
Colour Publications Limited, Bcmbay.

Comments on five questions raised in Lok Sabha
were sent to CSIR.

Publicity, public relations, extramural activities,
special tasks, etc.

Eight issues of NCL Bulletin, the house journal
were brought out.

Ten press releases on the awards won by NCL
scientists and other important events were issued.
News about staff and events was sent to CSIR News
regularly.

Information on NCL’'s activities was compi!ied
and sent-to CSIR in the -form of*monthly summaries
to the Cabinet. s i

The high mark of the extramural activities :.Nas t[he
International  Chemical Reaction  Engineering
Conference held in January 1984. DTS. was
actively involved in the organization of the conference.
A special souvenir was prepared to commemmotrate
the occasion. Special efforts were made to have
the event covered by the media (AIR. Doordarshan
and newspapers) exhaustively.

Two CSIR Junior Research Fellowship examinaticfns
were organized and conducted by DTS. The first
was in October 1983 and the second in Decerpl?er
1984, DTS also organized the CSIR competitive
examinations for the posts of Section Officer (ngeral
and Finance and Accounts (F & A) and Assistant
(Generaland F & A) held in July 1984. Apart from
this DTS also assisted in organisirg a semt_rar on
heat pump, a workshop on plant molecular biclogy,
a training course on plant tissue culture, 52_nd
annual meeting of SBC and 49th annual meeting
of the Indian Academy of sciences.

NCL took part in the Indian International Traqe
Fair organized by the Trade Fair. Authority of ln(.:ha
in November 1983. Attractive and informative
exhibits and displays were prepared at DTS to dr:z'uw
the attention of the visitor to the Fair to the achie-
vements of NCL.

More than 2000 visitors were taken round the
laboratory including many VIPs. b

7. Documentation services (Infra-7)

The library houses about 1,00,120 publications
consisting of books, periodicals, patents, standards,
technical reports, etc. During the period under
review 1650 books, 4274 bound periodica!s, 2_406
patents and standards, 197 photocopies, microfilms
and translations, 36 technical reports and 72 theses
were added to the library. 667 periodicals were
received, of which 480 were on payment and 187
gratis and on exchange.

Besides the NCL staff, the library was used by
8857 outsiders. 29,548 publications were issue-d to
the staff and the corporate members. Under the inter-
library loan scheme 361 publicatior]s were borrowed
and 188 were issued to other libraries. 3728_c_ur-rent
journals were circulated amongst Heads of Divisions
for browsing through.

i

Current awareness bulletins on the following topics
were compiled and circulated amongst the scientists :
Indian Patent Bulletin, Chemical Reactors, Library

Bulletin, Solar Energy, Biomass Energy and Nitrcgen
Fixation.

C. A. Selects—S. D. I. services prepared by Che-
mical Abstracts Service, USA, were procured on
herbicides, fungicides, insecticides, zeolites, catelysts
and solar energy. Copies of these selects were
prepared and circulated amongst the concerned
scientists.

The reprographic section supplied 2.00,204
exposures to NCL scientists and 34, 362 exposures
to outside parties on payment.

The NCL library is an Inspection Centrefcr Indian
patents. 3479 patents were received during the
period under review.

The library brought out quarterly technical bulletins
in the areas of Polymer Sciences, Engineering and
Technology, Drugs and Drug intermediztes and
Biomass. Based on literature available, these bulle-
tins highlighted new developments, brezkthrcughs,
statistical information on production/pricing, export/
import, etc. and government policy.

Copies of 138 papers published by NCL scientists
were procured for documentation. 6228 copies
were reproduced and distributed to various scientific
workers on request.

The binding section of the library completed the
binding and repair of 3955 volumes of library books
and journal and 1004 jobs for other divisions.

The library has established contact with Dialog
Information Services Inc. California. for conducting
computerised on-line searches of data bases avzi-
lable with them. On-line searches on 26 topics
were conducted in these two years.

8. Engineering services (Infra-8)

This section looks after the installation and main-
tenance of the laboratory units and utility services.

it also undertakes fabrication and modification of
equipment as per the requirements of the R & D
work. During the period under review 3733 jobs
were completed by the mechanical section and 1247
by the electrical and refrigeration section, of which
the following deserve special mention.

Mechanical

1. A pilot plant for the ethylene oxide project
was erected. All the structures that went into this

project were fabricated in the workshop. Complete
piping work was also carried out. All the welded
pipe joints are of very high quality. They can with-
stand pressures up to 25 kg/cm? and have been
tested radiographically, About 75% of the piping
is stainless steel and the joints were made by the
TIC welding process. Equipment like air heater

and steam generator reactors was designed and
fabricated,

2. Design and laying of service lines likc water,
compressed air and gas for the new building of the
Biochemical Sciences division was carried out.

3. Erection of a pilot plant for Vitamin B, which
included fabrication of equipment, steel structure
and installation of equipment was carried out.

4. Design and laying of service lines like water,
gas. compressed air, vacuum and chilled water was
carried out for the Polymer Science building. An

exhaust blower with complete ducting was designed
and installed.

5. A highly sophisticated fermentor imported
under a UNDP prcject was installed.

6. The highly sophisticated imported liquid Nitro-
gen plant. which had gone out of order, was repaired
thus effecting a great savirg of foreign exchange
and time,

7. Equipment was manufactured for the oijl

drag reducing pilot plant and assembled and
installed.

Electrical and Refrigeration

1. An additional electric sub-station of cepacity
1000 KVA was designed, erected and commissioned.

2. The new Polymer Sciences and Bicchemical
Sciences buildings were connected to the new sub-
stration. Similarly the Sophisticated Instruments Labo-
ratory building was connected to Sub-station
directly by 400 mm? X 3% ore electrical cables.

The complete design for laying was also done by
this section.

3. Three 50 KVA Diesel generating sets were
installed in different parts of the laboratary.

4. The electrification of the two new build-
ings was carried out.

5. Electrification in the colony for 72 staff quarters,
Guest House, Shopping Centre, Community Centre
cultural centre and open air theatre was designed
and completed.

6. Re-wiring was carried out in 20 staff quarters.




7. Eighty-three 1.5 T air conditioners were instal-
led in various divisions.

8. Underground cable and switchgear for the
silicon project at MERADO were installed.

9. Major repairs were carried out at the labo-
ratory ice plant.

The following facilities were added in the period
under review.

1. A new fabrication shop with a floor a_rea.of
120 M2 was built. Complete designing .fabrication
and erection was done departmentally.

2. Electric brazing machine.

3. ’'Rototech’ of Larson and Toubro make : This
equipment is used for depositing metals of various
grades by spraying on worn-out parts and then
machining it.

4. Pipe/angle/channel bending machine.

5. Precision drill machine. This can drill holes
as smallas 0.2 mm dia.

Civil

Besides the regular maintenance of laboratory and
colony. this section supervised and completed the
construction of the new building for Polymer Sciepce
and Engineering. Plant Tissue Culture (Biochemical
Sciences Division) building & 72 Nos. staff quarters.
In addition to this Open Air Theatre has been constru-
cted and commissioned. Various roads in colmﬁw
have been resurfaced and a new bypass road in
colony is also constructed. The construction of
64 Nos. of staff quarters is in progress.

9. Glass blowing (Infra-10)

NCL has a well equipped modern Glass Blcwing
Section with well trained glass blowers, who can
design and fabricate many types of specialglass appa-
ratus. The section locks after the maintenance,
repair and modification of glass equipment and
apparatus. During the last two years over 8940
regular jobs were carried out and more than 15,000
ground glass joints and 1000 high vacuum stop-
cocks were fabricated.

Some of the jobs that required special skill were
the fabrication of silica reactors, BET units, cryostat
for the magnetic susceptibility unit, high vacuum
units and heat exchangers.

0 0O
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APPENDIX

1. SERVICES RENDERED TO INDUSTRY, RESEARCH INSTITUTES., UNIVERSITIES ETC.

The laboratory has been extending its assistance.
whenever possible, to industry, R & D units, educa-
tional institutes and project engineering organiza-
tions by way of, (1) consultancy on product develop-
ment, trouble shooting and establishment of in-house
R & D units; (2) undertaking specified develop-
mental work on sponsored basis: (3) rendering ad
hoc assistance on industrial problems of standar-
disation, optimization, analysis, material testing and
trouble shooting; (4) associating with project
engineers in preparing feasibility repcrts and making
turnkey offers on NCL technologies; (5) collabo-
rating with industry for the development of complex
and high-risk technolcgies of the laboratory on
semicommercial scale; and (6) participatirg in the
industry’s negotiations for the import of techno-
logies and in their assimiletion. The norms and
nature of such assistance are as follows :

1.1 Modes of technological assistance to
industry by the NCL

1.1.1  Consultancy

Assistance of NCL experts in various branches of
chemistry is made available to the chemical industry
through consultancy offered by NCL.

1.1.2 Sponsored schemes

Industry can utilise the facilities expertise and
infrastructure of the NCL by sponsoring time-bound
research and development projects on specific
processes and problems. The criteria and terms for
undertaking sponsored work at the NCL have been
detailed elsewhere in the report.

1.1.3 Ad hoc assistance

NCL can render assistance to industryon explora-
fory work, standardisation, optimization, feasibility
studies , analysis and testing, etc., on payment of
ad hoc fees depending upon the nature of the
problems. Such assistance is usually extended for
short periods.

1.1.4 Pilot plant work (Level Il data)

NCL can undertake pilot plant studies for collec-
tion oflevel Il data (see 3.1) needed for the establish-
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ment of a commercial plant, based on laboratory data
either obtained at NCL or available with the
party. Such work may be taken up on behalf of the
party on either sponsored or ad hoc basis.

1.1.5 Designs for commercial plants

Based on the level || data collected in the pilot
plant, NCL can undertake to prepare chemical engine-
ering designs for a commercial plant of desired
Ccapacity on payment of mutually agreed upon fees.

1.1.6 Assistance to small scale chemical
industries

In consultation with varicus goverrment and
financial agencies concerned with the development
of small scale chemical industries, the NCL cell
for assistance to small scale chemical manufacturers
started its activities keeping the following objectives
in view

(a) rendering help / advice / consultancy in
solving in-plant technological problems, (b) providirg
assistance in the assesment of know-how from the
technological point of view, (c) assisting in the
development of know-how on a short-term spon-
sorship basis, (d) maintaining a data bank and a
liaison with the industry, (e) monitoring the assistance
rendered, and, (f) organising short term courses,

lectures and seminars for the benefit of small scale
manufacturers.

1.1.7 R & D Collaboration with industry

NCL is collaborating with industry on some
important projects that are eng.neering intensive and
which involve the development of complex techno-
logies with high investment risks. In such cases
based on the developmental work at NCL a
proving pilot / semi-commercial plant is set up at the
collaborating industry ‘s site. Data obtained on this

plant is used in the scale-up and design of the full
scale ccmmercial plant.

1.2 Supply of culture

During the year under report 1533 cultures from
the National Collection of Industrial Micrcorganisms
were supplied to various institutions.




1.3 Analytical services

A large number of analyses were carried out, on
payment, for universities, research institutions, govern-
ment departments, private parties etc.

1. Atomic absorption 30
2. ESCA 110
3. Flame photometry 26
4, GC/MS 72
5. IR ' 119
6. Magnetic susceptibil ty 52
7. Microanalysis 347
8. Netzsch thermal analysis 76
9. NMR 20
10. SEM/XRF 397
11. Spectrographic 11
12. Spectrophotometric estimation, 19
inorganic analysis of special nature
13. UV, Vis-spectra 18
14. VPC/GLC/HPLC 41
156. X-ray diffraction 286

The total receipts on account of analysis testing
carried out during the period amounted to
Rs. 2.09 lakhs.

1.4 Training

During the period, 52 representatives of various
industries and students from 1IT’s and Institutes
were given training in chemistiy of natural products,
analytical instruments, molecular biclcgy & genetic
engineering technique, plant tissue culture technique,
microbiological technique, gel electrophoresis, chemi-
cal engineering, polymer sciences, pilot plant and
modern glass blowing etc.

2 SPONSORED AND COLLABORATIVE WORK

21 Criteria for undertaking sponsored work
and normal terms and conditions

The laboratory welcomes sponsored work if it fits

into the following general criteria :

(i) The proposed work is within the scope of
the present areas of activity of the NCL
and the laboratory has the necessary faci-
lities and expertise to camry out the work,
subject to consideration of internal load.

(ii) There is an innovative R&D content in the
proposed work.

(iii) The technology to be developed will have
sufficient  socioeconomic  impact after
completion.

(iv)

(v)

(iv)

(v)

(viii)

The technology to be developed is not
repetitive and is not already established
indigenously.
The project is of a kind that the sponsor
oronly a few parties can implement. Techno-
logies of wider interest are usually developed
by the laboratcry on its own.
Broad terme and conditions for charging
expenses and fees for sponsored schemes are
as follows
(i) The sponsor pays for or provides the
staff required for the investigation, The
expenditure borne by the sponsor is
computed at 125 % of the total salaries
of the NCL scientists working on
the scheme.
(ii) The entire expenditure on chemicals
and raw materials is borne by the firm.
(iii) Special gless apparatus, equipment,
instruments and auxillaries required for
the investigation are supplied by the
firm or purchased at their expense.
The firm will be free to take back the
non-consumable items on completion
of the investigation.
A fixed charge of Rs. 18,000/~ per scientist
per annum is payable tcwards services,
depreciation and incidentals. The charge is
payable irrespective of whether the scientist
is from the NCL or deputed by the spansor.
A minimum provision of Rs. 15000/- per
year is made for contingencies, sundry
expenses and daily wage labour. The charge
will vary according to the nature and scale
of work.
A sum Rs. 60/- per head per annum is
payable by the sponsor on account of
medical facilities provided for the staff.
In addition to the above, a fee is payable
by the sponsor as know -how fees for the
proposed development which is charged as
a percentage of the total expenditure. The
percentage of the fee charged depends upon
the status of the sponsor. Concessions are
given to medium scale and small scale firms
in this regard.
The investigation will be carried out for a
period of one year in the first instance.
However, if the scheme is extended further
the charges payable will be as per the prevai-
ling rates of the sponsorship charges at that
time.

(ix) ~The annual payment for the project is made
in two equal instalments in advance, at

(xi) - Prior to undertaking work on the -scheme,
sponsor executes an agreement on a five
- rupee---stamp- paper with -thee -NCL/CSIR
embodying various terms and conditions

of the scheme.

_— — intervals -of six-months. =
(x) Depending upon the nature of work, labo-
ratory bearers / unskilled workers may
also be recruited at the cost of the firm.
2.2 Sponsored proiects concluded during 1983-84 and 1984-85
1983-84
-
Process

Party

Adhesive from renewable resources
Carbonylation of ethanol to propionic acid

Lt LI R

Isolation of active alkaloids (vincristine and
vinblastine sulphate) from Vinca rosea

Multiplication of Napier grass by tissue culture

6. Phenylglycylchloride hydrochloride and
p-hydroxyphenyl glycene

k
u
i

Carborundum Universal Ltd.,  Madras.
Deccan Sugar Institute, Pune

Conversion of crotonaldebyde to maleic anhydride Deccan Sugar Institute Pune

Educaticn & Youth Services Dept., Sand T Cell, Govts
of Maharshtra, Bombay

Naticnal Organic Chemical Industries Lid.,, Bombay
Sudarshan Chemical Industries Ltd., Pune

1984-85
Process Party
1. Aromatif: polymers/polyamides Department of Atomic Energy (DAE), Bombay
2. DVO acid chloride National Organic Chemicals Industries Ltd., Bombay
3. Enzyfne reagents : . . Department of Science & Technology, New Delhi
R 4. Physics and Chemistry of oxide surfaces Indian National Science Academy (INSA), New Delhi
5. Studies on fluidization with reference to Indian Petrochemical Corpn., Ltd., Baroda
acrylonitrile reactor )
6. Solar gr.ade poly.silicon Department of Science and Technology, New Delhi
7. Synthesis of basic drugs and intermediates Dexo Laboratories Pvt. Ltd., Hyderabad.
2.3 Sponsored projects continued during 1983-84 and 1984-85
-‘h 1983-84
| Process F;rty A
! 1, Ampicil_lin and amoxycillin Sudarshan Chemical Indusiries, Pune
| 2. Aromatlc.polymers/polyamldes Department of Atomic Energy (DAE), Bombay \
3. Chloroquin phosphate .i.) Sudarshan Chemical Industries Ltd. and ‘
: ii) Standard Organics Ltd., Hyderabad
& g gevelloprnent of absorbing black paints Department of Science & Technology, New Delhi
‘ . Development of process for dextropropoxyphene Centaur Laboratori :
, B
|‘ HCI and other basic drugs _ o e
6. -Development of IR spectro-photometer Department of Science & Technology, New Delhi




Process

Party

7.

8. .

9.
10.

11.

12.

13.
14.
15.
16.
i

Drag reducers for oil transport

Enzyme reagents

Eucalyptus territocornis by tissue culture
Exploratory work on synthesis of various
receptor drugs and their intermediates
Hydroxy terminated polybutadiene

Multiplicity and stability in chemically reactir.g
sytems

Physics and Chemistry of oxide surfaces
Polymer alloy resins

Rosin and modified resins

Solar grade polysilicon

Studies in fluidization with reference to
acrylonitrile reactor

Oil Development Board, New Delhi.

Department of Science & Technology, New Delhi
Forest Development Corpn. Tamilnadu.

Chemical Industries and Pharmaceutical Laboratories
(CIPLA) BOMBAY

Explosive Research and Development Laboratory,
(ERDL) Govt. of India (Ministry of Defence), Pune.
Indian National Science Academy (INSA), New Delhi

Department of Science & Technology, New Delhi
Department of Science & Technology, New Delhi
Dujodwala Resins & Terpenes Pvt. Ltd., Bombay
Dept. of Science and Technology, New Delhi
Indian Petrochemicals Corpn. Ltd., Baroda

18. Synthesis of basic drugs and intermediates Dexo Laboratories Pvt. Ltd., Hyderabad
19. Synthesis of doxepin and ketoprofen Pharmaceutical Company of India (PCIl), Bombay
20. Synthesis of various drugs and their intermediates Chemical Industries and Pharmaceutical Laboratories
such as atenolal and metoprolol etc. Ltd. (CIPLA), Bombay
21. Total synthesis of anti-tumour agents Eductiaon & Youth Services Dept. S & T Cell,
anthracyclinones — adriamycine and its Government of Maharashtra, Bombay
analogues
1984-85
Process Party
1. Development of absorbing black paints: Dept. of Science & Tech., New Delhi
2. Development of IR spectro-photometer Dept. of Science & Tech., New Delhi
3. Development of process for dextropropoxyphene Centaur Laboratories Pvt. Ltd.. Bombay
hydrochloride and other basic drugs
4, Development of process know-how for the The Pharmaceutical and Chemical Industries, Bombay
drugs doxepin and ketoprofen
5. Drag reducers for oil transport Oil Industry Development Board, New Delhi
6. Hydroxy terminated polybutadiene Explosive Research Laboratory (ERDL) Govt. of
India (Ministry of Defence) Pune.
7. Modified resin and rosin derivatives Dujodwala Rosin and Terpenes Ltd., Bombay
8. Multiplicity and stability in chemically Indian National Science Academy, New Delhi.
reacting systems )
9. Polymer alloy resin Dept. of Science & Tech. New Delhi.
10. Synthesis of various drugs and their inter- Chemical Industries and Pharmaceutical Laboratories
mediates such as atenolal, metoprolal etc. Ltd. (CIPLA), Bcmbay
11. Total synthesis of anti-tumour agents Education & Youth Seivice Dept., S & T Cell, Gowvt.

—

anthracyclinones adriamycene and its analcgues

of Mehareshtra, Bembey

2.4 Sponsored projects newly undertaken during 1983-84 & 1984-85

1983-84

Process

Party

1. Ampicillin and amoxycillin
2. Chloroquin phosphate

3. DVO acid chloride
4. Eucalyptus territocornis by tissue culture
5. Methylation of morphine to codeine

Sudarshan Chemical Industries Limited, Pune

1) Sudarshan Chemical Industries Limited, Pune
2) Standard Organics, Hyderabad

National Organic Chemical Industries Ltd., Bombay
Forest Development Corpn., Tamilnadu

Government of India, Ministry of Finance, (Dept. of
Revenue), New Delhi

1984-85

Process

Party

1. Exploratory work on preparation of
chlorcrysanthamate

2. Sulphochlorinated polyethylene
Vitamin E
4. Woater absorbing polymers

NOCIL, Bombay

Delhi Cloth & General Mills Co. Ltd., New Delhi
Chemfab, Madras

Indian Organic Chemicals, Ltd., Bombay

2.5 Collaborative work

Wherever possible and desirable, the laboratory
collaborates with industry on industrially important
projects that are engineering intensive and involve
development of complex technologies with high
investment risk.

The terms and conditions for such collaborative
work depend upon the type of process that has to be
developed. However, in general, the following terms
are applicable to collaborative work.

(1) The scale of development will be decided
by consultation between the NCL and
the collaborating firm.

(ii) Initial time targets will be fixed for the
completion of major activities. These
would, however, be reviewed periodically
in joint meetings with the collaborator
taking into account the progress made
and the bottlenecks being faced.

(iii) 1f some work has been carried out at
NCL prior to the collaboration the col-
laborating firm will pay for such inputs.

(iv) For further development work on labo-
ratory/pilot plant scale to be carried out
at NCL, the expenses will be worked
out by mutual agreement between

(v)

(vi)

(vii)

NCL and the collaborating firm. In
certain cases the funding may be done
in part of fully by a government agency
such as NRDC, DST, etc. ‘
The collaborating firm will put up a large
pilot plant/semi-commercial plant at its
site. All the expenditure incurred will be
borne by the collaborating firm and it will
have to make its own arrangements for
the fabrication.

Normally NCL on its own will furnish
a8 process package with basic chemical
engineering design data for the semi-
commercial plant. In some cases a project
engineering firm may be associated in the
work. The charges for such designs will
depend upon the process and the size
of semi-commercial plant to be installed
and will be included in the share of the
expenses to be borne by the collaborator

as under (iv). In case the collaborator is
involved in the preparation of the process

package, his inputs will be taken into
account while deciding the total expen-
diture payable by him as under (iv).

NCL scientists will be deputed fer assistirg
in setting wup and commissioning the




(viii)

(ix)

(xi)

(xii)®

semi-commercial plant. The collaborator

will pay for such deputation according
to the CSIR norms and will bear all
expenses of the scientists on travel,

boarding, lodging and local transport.

The collaborating firm will have to make
its own arrangements for the fabrication,
setting up and commissioning of the full
scale commercial plant (that will be based
on the design data collected on the
semi-commercial plant). NCL will be
associated in this matter on an advisory
consultancy basis for which the terms
and conditions will be spelled cut in a
Separate agreament between NCL and
the collaborator at an appropriate time.

The collaborating firm will be charged
some royalty on the net sales from the
semi-commercial plant (if used for com-
mercial production)and the commercial plant.
Within 90 days of the successful com-
missioning of the semicommercial plant
the collaborating firm will have to exercise
its option for the commercial exploitation
of the process. If the firm does no
exercise its option within the said 90
days or after opting for it fails to establish
commercial production within a specified
period (2-3 years). NCL will be free
to release the technology to other parties.
In such an eventuality the collaborator
will be compensated to the cxtent of the
amount he has paid to NCL for the
development of the project.

The collaborating firm will enjoy a limited
exclusivity of about 5 vyears from the
successful operation of the semi-com-
mercial plant or about 3 vears from the
establishment of regular production on the
commercial plant,  whichever is earlier.
The period of exclusivity would however
be reduced or the process will be non-
exclusive if it is funded by NRDC, DST
or some other government agency. It
would also be governed by the rules and
regulations of such agenties.

After the completion of the period of
exclusivity NCL will be free to offer the
process know-how to other parties. In
case collaborating firm fully participates in
the transfer of technology, it will equally
share premia/royalties received from these
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other parties. If the process is released
to other parties before the expiry of the
exclusivity period with the concurrence
of the collaborater, the terms and condi-
tions for such releases will be decided
by mutual agreement. However, in such
cases, if the collaborater does not fully
participate in the transfer of technology
he will be compensated only to the
extent of the expenses paid by him to
NCL for the development of the project.
Notwithstanding clause (xi), in cases
of national importance where Govern-
ment may direct CSIR/NCL to release
the developed technology to a third party
in the interest of defence, atomic energy,
space research or for prevention of import
of foreign technology, CSIR/NCL, in
consultation with the collaborater, -will be
free to release the technology to the said
third party. The benefits arising from
such releases will be shared by the colla-
borator in accordance with the provisions
of clause (xiii).
NCL does not undertake guarantees for
collaborative work since such work is
carried out in constant association and
consultation with the collaborator.
(xv) NCL and the collaborating firm  will
periodically exchange the information
generated on the project by way of reports.
They will also periodically hold meetings
to review the progress of the project.

( xiii)

( xiv)

(xvi) The collaborator shall provide insurance
cover against injury/death to all the staff
(other than NCL regular staff) working
on the project at NCL, as also to the
NCL staff deputed to the firm's site for
pilot plant/semi-commercial plant / com-
mercial plant work.

(xvii)  The collaborating firm will keep confidential

all the data received and generated under
the collaborative agreement. NCL will
also keep such information confidential
subject to clauses (x) to (xiii).
These are the broad terms for undertaking colla-
borative work at NCL and c¢an be modified
1o a certain extent depending upon the merits of
the case. An agreement on stamp paper is executed
between NCL/CSIR and the collaborator, embodying
the terms and conditions agreed upon by the two
parties.

= ﬁl.,__

2.5.1 Collaborative projects in progress during 1983-84 & 1984-85

Process

Collaborating firm

Bioscience and engineering

Complex reactions in three phase slurry reactor
Heat Pumps

Regular packing development

Toluene disproportionation

Vapour phase oxidation of ethylene to ethylene
oxide and glycol

DE0L Lo N

UNDP Project

University of Erlangen, West Germany
Salford University, UK

Engineers India Ltd., New Delhi

IPCL, Baroda

Engineers India Ltd., New Delhi

3. TECHNOLOGY TRANSFER

3.1 Levels of transfer

The processes developed at the laboratory are
worked out and offered at three levels, depending
upon the complexity involved in the process, the
engineering content and the material volumes to be
handled in n economic unit.

Level | covers chemicals of low volume produc-
tion and which involve simple reactions/process
steps. Here the work is carried out on a less than
5 Kg per batch scale and the know-how comprises
the process, the analytical metheds, and process
control tests, the specifications of raw materials

and products, and a list of major equipmenrt with
suggestions on sizes and materials of construction.

Level 2 includes chemicals involvirg cemplex ard
engineering-intensive technolcgies. At this level,
in addition to the level | work, pilot plant trialscn a
scale of 10-100 Kg/batch or 2-20 Kg/hr are carried
out and the chemical engineering design data,
including scale-up studies, are collected. The krow-
how is offered in the form of a process package
conforming to schedule 1A of the American
Institute of Chemical Engineers Ccde.

Level 3 relates to turn-key offers through project
engineers with financial guarantees of commercizl
plant, similar to any other turn-key offer.

3.2 Processes released / demonstratad during 1983-84 and 1984-85

Process

Licencee

1. Clonal multiplication of cardamom by plant
tissue culture

2. Clonal multiplication of cardamom by plant
tissue culture

3. Dapsone

4. Dextropropoxyphene hydrochloride
5. Ethephon

6. Ibuprofen

7. Ketoprofen

8. Nicotine Sulphate

9. Phenylglycylchloride hydrochloride
10. Polysulphide liquid rubber

11. Polyurethane coating

12. Vincristine & Vinblastine Sulphate
13. Vitamin B,

Cardamom Board/Cardamom Research Irstitute
Cochin
A. V. Thomas & Co., Madras

Chemicals Industrial & Pharmaceulice] Labcra-
tories Ltd. (CIPLA), Bombay

Centaur Laboratories, Bombay

(i) Sudarshan Chemical Industries, Pure
(ii) Hycount Agro, Quilon, Kerala’

CIPLA, Bombay

Pharmaceuticals & Chemical Industries, Bcmkey
Kraun Fine Chemicals Pvi. Ltd., Chikcdi, Karr.ztaka
Sudarshan Chemicals Industries Lid., Fure
Transpeck Industries, Barcda

Simple coatings, Bhopal

CIPLA, Bombay

Lupin Laboratories, Bombay
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In addition following processes have been released—demonstration yet to be given.

Acetyl alloisolongifolene (Necelone)
Butyltitanate

Flematic oil

Polysulphide liquid rubber

Bwp

Camphor and Allied Products Ltd.,'B%dmbay '
Monopal Chemicals, Bombay
T. T. K. Pharma Pvt. Ltd., Madras

Synthetic Resins and Adhesives Industries,
Ahmedabad

4. CONSULTANCY

Assistance of NCL experts in various branches
of chemistry is made available to the chemical indus-
try through consultancy services offered by NCL,
Public and private sector firms and small scale
chemical industries have been benefitted by such
consultancy. The services are made available not
only to the firms that have purchased NCL know-
how, but also to other established chemical com-

1983-84

panies. According to the guidelines of the CSIR,
three types of consultancy are offered : (a) advisory
(b) engineering and (c) general technical. Under
these services, NCL scientists assist in solving chemi-
cal problems, detailed engineering designs, equip-
ment, procurement, process and product improve-
ment, plant modifications, commissioning, techno-
logy absorption, etc. Consultancy projects under-
taken during the years 1983-84 and 1984-85 are °

Title

Consultee

Technical advice for development of synthetic
drugs and other natural products which can be
used in medicine

2. General technical consultancy

3. General technical advice and assistance concerning
polyester fibre plant

4. General technical consultancy

5. Advisory consultancy for developing new techno-
logies for various intermediates for drugs and dyes.

6. Advisary consultancy for interpretation/evaluation
of the results of testing carried out by NCL.

7. Advisory consultancy regarding setting up a plant
for thiourea

8. Advisory consultancy regarding development of
catalyst for pilot plant operation to produce 1 kg.
of aldehyde and characterisation of catalyst by
XRD, TGA, DTA, etc.

9. Advisory consultancy on polyester fibre project
relating to (i) the setting-up.of an in-house R & D
centre (ii) R & D programmes (iii) process
optimization/trouble shooting

10. General technical consultancy to Govt. of India
11. Advisory consultancy on disproportionation and

transalkylation C,/C, aromatics

CIPLA, Bombay
Dujodwala Industries, Bombay
I0CL, Bombay

HOC, Rasayani

Amar Dye Chem. Ltd., Bombay
Peico Electronics & Eleciricals Ltd., Bombay
Maharashtra Fine Chemicals, Pune

Defence Research & Development
Establishment, Gwalior

M/s. Petrofils Co-operative Ltd., Baroda

IPCL, Baroda
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1984-85

Title

Consultee firm

10.

11.

12.

13.
14.

15.

186.

17.

Technical advice for development of synthetic
drugs and other natural products which can be
used in medicine.

General technical consultancy

General technical advice and assistance concerning
the polyester fibre manufacturing plant

General technical consultancy for

(i) Analysis of process in existing plants
(ii) Identification of new projects
(iii) Design, construction, and operation of plants

Advice on polymerization and spinning of polyester
fibres with reference to process modification and
improvements

Advisory consultancy

Advisory consultancy on disporportionation and
and transalkylation C,/C, aromatics

Advisory consultancy on computer simulation for
synthetic fibre

Development of piperazine and other chemicals

Technical advice and assistance relating to the in
plant processing of chlorination

Technical advice and assistance relating to the
in plant R & D problems

Modernization of process and plants of the Govt.
Opium & Alkaloids Works at Neemuch & Ghazipur

Advisory conslutancy for development of catalysts

Interpretation of data on physico chemical
characteristics of catalysts

Adivsory consultancy for layout of R & D facilities

Advisory consultancy for production of
polyurethane products

General technical consultancy for development of
suitable analytical methods for determination of
Solasidine contents in crude material extracted
from plant

CIPLA, Bombay

Dujodwala Resins & Terpenes Pvt. Ltd., Bombay

Indian Organic Chemicals Ltd., Bombay

HOC, Rasayani

Swadeshi Polytex Ltd., Gaziabad

Amar Dye-chem Ltd., Bombay

IPCL, Barcda

I0CL, Bombay

Diamines & Chemicals Ltd., Kalol

Abhi Chemicals and Pharmaceuticals Pvt. Ltd.,
Pune

Poona Pharmachem Industries, Pune

Govt.of India Min. of Finance (Dept.of Revenue),
New Delhi

Standard Alkali, Bombay

Alchemic Research Centre Pvt. Ltd., Thane

Sonnenflex Abrasives (P) Ltd., Pune

Nand Industries, Pune

Synthozyme Laboratories Pvt. Ltd., Jalgaon
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Title

Consvltee firm

18. Advisory consultancy on R & D work on multi-
plication of rubber by plant tissue culture

19. Advisory consultancy services in entomaological
screening

20. Cellulosic paper’

21. Advisory consultancy on computer modelling and
simulation for IPCL plant

22. Technical advise on hot moulded presets and
potentiometers

23. Downstream polymer products of Maharashtra
Gas Cracker Complex

24. Technical advice on polyester resins preparation

25. Advisory consultancy relating to new product
development product improvement and
diversfication of the existing production unit of
the company

26. Consultancy on modernization of pottasium
permangenite plant of the company

27. Technical advice and assistance relating to
characterization and identification of constituents
of the complex mixture from petroleum origin by
employing analytical methods and interpretation of
the results

28. Setting up of P. T. C. laboratory ard for
commercialization of NCL lab. scale technolegy
for cardamom

29. General consultancy services for optimization and
standardization for the purification of the drug
intermediate

30. Technical advice for the synthesis of unsaturated
polyester for moulding purposes

Rubber Becard/ Rubber Research Irstitute,
Kottayam

Alchemie Research Centre Pvt, Ltd., Thane
Tasgaon Vaidnyanik Sheti Seva & Drakshkul Pvt.
Ltd., Borgacn (Dist. Sangli)

IPCL, Barcda

Techmark Electrcnics Pvt. Ltd., Pune

The Bureau of Industrial Costs & Prices, New
Delhi

Unnati Corpn., Ahmedabad

Pefco Foundry & Chemicals Ltd., Bombay

Kurti Chemiclas Pvt. Ltd., Vasco-Dagama (GOA)

D.M. C.C. Ltd., Ambarnath

A. V. Thomas & Co. Ltd., Cochir

Hindustan Ciba Geigy, Bombay

Polyester Moulding Company Pvt. Ltd., Dombivili

5. PREMIA AND ROYALTIES RECEIVED BY NRDC THROUGH NCL PROCESSES DURING 1983-84

AND 1984-85
5.1 Premia
Process Firm Premium
Received (Rs.)
1. Quinapyramine sulphate and chloride Chintamani Fine Chemicals, Pune 50,000.00
5.2 Royalties
Process Firm Royalty
Received (Rs.)
As on Dec. 83 As on Dec. 84
1. Cation exchange resin (Polystyrene base) Bharat Power & — 2,609.00
Mech. Engg. Ltd.,
Calcutta
2. Can sealing composition based on nitrile Arya Chemical 2,284.79 4,430.54
rubber Works, Calcutta
3. Dimethoate Shaw Wallace and 2,598.00 98,249.54
Co. Ltd., Calcutta
4. Ethion —do— 1,20,000.00 24,348.44
5. Monoethylaniline Atul Products 3,409.00 —
Lid., Atul
6. Polyurethane coating Cipy Chemicals, — 604.50
Pune
7. Polyurethane printing rollers Sree Saraswaty 16,696.30 26,393.70
Press Ltd.,
Calcutta
8. Quinapyramine sulphate and chloride Chintamani Fine = 2,280.00
Chemicals, Pune
9. Radiosonde thermistors Bhagyanagar Lab., — 26,838.75
Hyderabad
Vi




6.

LECTURES AND SEMINARS

6:1 The following visiting scientists delivered lectures in the laboratory

Scientist

Subject

10.

1.

Prof. E. W. Abel
Department of Chemistry,
University of Exeter,

UK

Dr. Abid Ali Dost,
V. G. Scientific,
UK

Prof. J. M. Ashworth,
Vice Chancellor,
University of Saford,
UK

Dr. S. K. Bhatia,
New Delhi

Prof. C. Brown,
Noble Laurate,

Department of Chemistry, Purdue University,

USA

Prof. J. D. Bu’ Lock,
Chemistry Department,
University of Manchester,
UK

Prof. J. B. Chatopadhyaya,
Department of Microbiology,
Biomedical Centre, Sweden

Dr. M. Chorgade,
Harward University,
USA

Dr. V. N. Demin,

Institute of Organic Chemistry,
Novosibirsk,

USSR

Prof. D. D. Deshpande,
Department of Chemistry,
Indian Institute of Technology,
Bombay

Dr. V. R. Dhank,
VG Scientific,
UK

Organometalic bases as synthetic intermediates in
coordination chemistry

Surface science of heterogeneous catalysis

Reorganisation of British Technical Universities after
the Government Cuts in 1981

Kinetics of ges-solid reactions

(i) Popular lecture-Adventures in research
(i) Asymetric synthesis (via) Chiralorganoboranes

Development of biomass research 1984

Some aspeclts of chemicals synthesis of ribonucleic
acids

Bleomycin

The present state of liquid phase electroepitoxy

Transition in amorphous polymers

FIM Studies of transition metal layers

72

L3

12,

13.

14.

15;

16.

17

18.

19.

20.

21.

22,

23.

‘Scientist

éubject

Dr. Karl-Erik Erikson,

Prof. & Head, Biochemistry and Microbial
Research, Swedish Forest Products
Research Laboratory, Sweden

Prof. lan Fleming,

University of Chemical Laboratory,
Cambridge,

UK

Prof. Gassman,
University of Minnesota,
USA

Dr. A. B. Goel,
Ashland Chemical Company,
Ohio, USA

Dr. G. Goma,
Department de Genie Biochimque,
France

Prof. J. B. Hendrickson,
Bandeis University,
USA

Dr. R. S. Irwin,
Senior Research Associate,
Du-Pont Experimental Station, USA

Dr. K. Jadhav,
Purdue University,
USA

Dr. Thomas Jaffries,
Forest Products Res-Lab., Wisconsin,

USA

Prof. C. Kratochvil,

Institute of Macromolecular chemistry,
Czechoslovak Academy of Science,
Czechoslovakia

Dr. Krishnarajan,
NRC,
Canada

Dr. V. Kunze,

Institute for Inorganic Chemistry,
University of Tubingen,

West Germany

.10

Microbial delignification of lignocellulosic materials
for ethanol production

Series of lectures on some uses of silicon compounds
in organic synthesis

(2-3)~-Sigmatropic rearrangements in the synthesis of
heterocyclic compounds

Current aspects of homogeneous catalysis and appli-
cation in a new styrene process

(i) Biotechnological production potencies and
bottlenecks

(ii) Alcohol fermentation some new aspecis on
inhibition and technological aspects

(i) Trifylactivation in organic synthesis
(ii}) Economy in synthesis

Structure property relations in misophase polyesters
fibres

Recent developments in assymmertric synthesis via
chiralorganoboranes

Physiological and genetic studies on xylose fermen-
tions by yeasts.

(i) Heterogeneity in chemical composition of
copolymers and its characterization

(ii) Determination of size & shape of macromolecules
by light scattering

(iii) Block and graft copolymer micelles

Application of high resolution transmission electron

microscopy to materials problems.

Stannane dithio-carboxylates-Nevel-OC-functicnal
organotin ligands with unccmmaon Tin-119 NMR

shifts

73




Scientist

Subject

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Prof. R. W. Lenz,
Massachussetts University,
USA

Prof. Yu-Yen Linko,
Hezlsinki University of Technology,
Finland

Prof. G. Lorve,
Dyson Perrirs Laboratory Lid.,
u. K.

Dr. K. P. Madhavan,

Department of Chemical Engineering,
Indian Institute of Technolcgy,
Bombay.

Dr. Mary Mandeles,

Head, Enzyme and Biochemical Engg.
group US Army Natick R & D Lab.,
USA

Dr. M. J. Modak,
Sloane Kettering
Cancer Centre,
USA

Dr. D. Mukherjee.

Department of Physical Chemistry, 1ACS,
Calcutta

Prof. R. Muthusasan,
Drexel University,
USA

Mr. N. B. S. Nageshwara Rao,
College of Military Engg.
Pune

Dr. R. G. Naik,
Indian Institute: of Science,
Bangalore

Dr. S. B. Padhye,
Reader,

University of Poona,
Pune

Dr. G. G. Pai,
Hindusthan Ciba
Geigy,

Bombay

Dt. D. T. N. Piilay,
University of Windsore,
Canada

Synthesis and properties of liquid crystalline theimo-
tropic polyesters

(i) Immobilized biocatalyst technology research at
Helsinki University of Technology

(ii) Current status of immoblized microbial cell tech-
nology for ethanol production

Mechanistic studies on the utilisesticn of APT using
Chiral (O% 0% Q) phosphate esters

Application of adaptive control principles to chemical
Processes

(i) Production of trichoderm cellulase
(ii) Saccharification of cellulose with trichoderma
Cellulase

(i) Mysterious DNA polymerase
(ii) Reverse transcriptase

Shape of molecules fact or fiction
New insights on acid hydrolysis of biomass in concen-
trated slurries.

X-ray photo electron spectroscopic studies and property
measurements on electroless nickel and copper

Asymetric homogeneous hydrogenation

Transition metal quinone complexes — A case of non-
innocent ligands

Studies in borinanes and assymetric reduction

Mapping of chloroplast genanes

T

Scientist

Subject

37.

38.

39,

40.

41.

42,

43,

44,

45,

46,

47.

49,

b

48. Prof. Y.T.Shah,

Prof. S. Pokrny,
Institute of Macromolecular Chemistry,
Czechoslovakia

Prof. C. Quivoron,

Scientific Counseller

University of National Education,
Paris

Dr. T. 8. Réghunathan. 7
Indian Institute of Technology,
Bombay

Prof. G. V. Reklaitis,

Chemical and Metallurgical Engineering
School of Chemical Engineering, Purdue
University, Indiana '

Prof. J. Riess,
University of Nice,
France

Dr. V. Sahasrabudhe,
J. S. M. College, Alibag

Prof. M. Satyanaréyana
Indian Institute of Technology
Madras

Mrs. S. Sen,
Texas University
USA

_Dr. K. Seth, c S

- The Weizmann Institute of science, -
Israel -
“Dr. D. Shah _
"University of Georgia
USA

" Prof. J. S. Shah

University of Bristol

Department of Chemical
Engineering,

University of Pittsburg,
UsSA

Dr. V, R. Shirhatti,
National Institute of Health,
USA

(i) Liquid chromatcgraphy a modern analytical too
(i) Analysis of polymers by steric exclusion
chromatography

Organisation and present state of chemistry,
research in France

The hydrolysis of vegetable oils kiretic end equilibrium
aspects

Computer aided design and analysis of batch processes

Examples of inter reacticns between trarsiticn metzls
and phosphorus ligards

EXAFS study of ferrites

rParametric sensitivity of fixed bed rezcticrs
Selection methods for drought tolexent _p-in_es
Thermostatic enzymes in organic synthesis -
Multigene families in plants

Application of physical techniques in crystal related
rheumatic diseases.

_.(i) Kinetic of coal liquifaction

(ii) Hydrodynamics and mass transfer in bubble
columns . :

Drug induced action and toxicity : studies employing
cultured myocuter and hepotocyter




Scientist

Subject

50.

Bi.

52,

53.

54,

55,

56.

57.

58.

59,

Dr. V. R. Srinivasan,
Lousinia State University,
USA

Prof. E. J. Staba,
Universjty of Minnesota,
UsSA

Prof. F. G. S. Stone,
University of Bristol,
U. K.

Prof. J. Swithenbank,
Sheffield University,
UK

Mrs. N. Trolinder,

Texas Technology University,
usa

Prof. W. A. Van Hook,

University of Tennessee, Knoxville,
USA

Dr. V. V. Wadekar,
AERE Harwell,
Oxford shire,

UK

Dr. R. G. Walkar,
R. K. Technologies,
UK

Prof. K. Walters,

University College of Wales,
UK

Prof. R. G. Weiss,

- Georgetown University,

60.

61.

USA

Prof. B. G. Williams,
Cambridge University,
UK ;

Prof. J. J. Zukerman,
University of Oklahama,
USA

Closing of legnin degrading genes

Secondary metabolites in tissue culture

Metal-Carbon and metal-metal multiple bonds

New development in mathematical modelling of two
phase reacting systems

(i) Embryogenesis in cotton
(ii) Studies in atriplex

Condensed phase thermodynamic isotope effect Part 1

Microprocessor based data aquisition systems

Carbon fibre technologies

(i) Rheometry — including a discussion of practical
needs, fundamental principles and iwo recent
case histories

(ii)) Complex flow of elastic liquids and the possibility
of its prediction - A research seminar with flow
visualization deta and numerical simulation

The influence of liquid crystalline media on thermal
“and photochemical organic reactions

Application of compton scattering to solid state chemistry

Where are the lone pairs in subvalent main group
compounds

76.

The following NCL scientists delivered lectures at various institutes, college courses etc.

Scientist

Subject

Venue

%m

10.

11.

12.

13,

14.

Dr. B. B. Ghatge

Dr. S. Gundiah

Dr. T. N. Guru Row

Dr. K. V. Krishnamurthy

Dr. P. S. Kulkarni

Dr. A. F. Mascarenhas

Dr. A. A, Natu

Dr. V. S. Patwardhan

Dr. A. V. Rama Rao

Dr. A. S. Rao
Dr. S. K. Rawal

Dr. S. Sivasankar

Dr. K. V. Srinivasan

Dr. A, J. Varma

(i) Modern instrumental
chromatography (series of
eleven lectures)

(ii) Gas chromtography

Polyelectrolyte expansion in solutions

Structure of two oxaza-phosphorir
derivatives

Protoplast technology problems and

perspectives

(i) Chemical ionization mass
spectromefry (two lectures )

(ii) Mass spectrometry culture
(three lectures)

(i) Recent trends in tissue culture

(i) Potential application of tissue
culture

(iii) Application of tissue culture for
forest trees

(iv) Plant Tissue Culture application
for forestry

(i) Recent advances in NMR
spectroscopy

(ii) Applications of NMR in drugs
and pharmacuticals

Process modelling and simulation in

the NCL

(i) Synthesis of biologically active
compounds with a difference

(i) Synthesis of active compounds

Sterio chemistry (three lectures)
and synthesis of natural products
Isoenzymes-an overview

(i) Petroleum processing

(i) Production of petrochemicals

(iii) Surface area and particle size
measuremants

Disperse dyes and their structures

Applied organic chemistry (Series of
24 lectures)

v

Shivaji University, Kolhapur

Seminar on biogas application,
Maharashtra Association of Cultiva-
tion of Science, Pune
Vikram Sarabhai Space
Centre, Trivandrum
International Union of Crystallogra-
phy, Hamburg, West Germany

Research

DST sponsored workshop on Plant
tissue culture, NCL, Pune
Post-Graduate Centre,
Ahmednagar College, Ahmednagar
Post-Graduate Centre, Yeshwant
Maha vidyalaya, Nanded

Molecular Biclogy Workshop, NCL,
Pune

Poona University Teachers Work-
shop for plant tissue culture training
DST sponsored Plant tissue culture
Workshop at NCL, Pune

Texas Tech. University. Lubbock,
USA

Yeshwant Mahavidyalaya, Nanded

Workshop on NMR optical purty,
HAL, Pune

RRL, Johrat

Alchemie Res. Centre, Thane

RRL, Hyderabad

Post Grduate Centre of University of
Bombay, Goa

DST sponsored Workshop on Plant
tissue culture, NCL Pune
Maharashtra Institute of Technology,
Pune

Peico Electronics and Electricals Lid
Loni, Pune

Seminar on Dyes for hydrofolic
fibres organised as a part of Golden
Jubilee Celebrations, BUDCT, Bombay
Mahashtra Institute of Technology,
Pune




6.3 Seminars/workshops / special training
courses, etc. organised by/at NCL

1. The 49th Annual meeting of the Indian Aca-
demy of Sciences was held at NCL during November
7-9-1983. The meeting was well attended by
fellows of the academy. The President of the
academy addressed the gathering and mainly discus-
sed various aspects of material science. Other
major topics discussed during the meeting were
organic synthesis and plant tissue culture studies.
The highlights of the meeting was the talk given
on the experiences by the members of Antartica
Expendition aided by audio-visual and coloured
slides.

2. The 52nd Annual meeting of Saociety of Bio-
logical Chemists (India) was held at NCL during
November 26-28, 1983. The meeting was attended
by about 800 scientists and students frem all over
the country. There were three symposia sessions cn
frontier thrust areas, Viz. Biotachnolcgy, Plzent biclcgy
at the moclecular level and Structure and function
of macromolecules. Three to four eminent scientists
in the respective areas were invited to give the latest
account of research developments. There were
three poster sessions in all the biochemical areas
and approximately 600 posters were presented. A
round table conference on "“Biochemical Education
in India” was also arranged. About eight senior
professors and scientists were invited to express
their views on the present biochemical education
and_research in India.

3. A unique three day International Conference
on Chemical Reaction Engineering was held at
the NCL from January 9-11, 1984. It was the first
conference of its kind to be held in India and it
provided a rare opportunity for some of the top
scientists working in the field in India and abroad
to come together and discuss problems of mutual
interest. Dr. Haldor Topose, who has been called
the Grand Old Man of the catalyst industry,
inaugurated the conference.

Over 160 delegates from abroad and from different
parts of the country attended the conference, presen-
ted papers, gave plenary lectures and took part in
the panel discussion. Eighty one original research
papers were presented during the technical sessions.

4, - A one-day Seminar on Heat Pump was held
at the NCL in February 1984, towards the promotion

of heat pump epplication in industry, to create an
awareness about potential and its economic viability
in the current context. This was subsequently
followed by a two-day short course and workshop
in January 1985. Both were widely attended by

senior and middle manager from a variety of
industries.

5. A 5 days Workshop in Plant molecular bio-
logy was held at NCL from January 21-25, 1985.
This workshcp was sponsored by Department of
Atomic Energy, Government of India, Bombay.
About 36 participants, selected from all over the
country and 15 observers attended the workshop.
Eminent scientists and professors were invited to
deliver lectures in different frontier areas in the field
of plant molecular bioclogy.

6. A DST sponsored training course on Plant
Tissue Culture was held at the NCL from March
4-7,1985. Fifteen trainees representing different
research laboratories, universities and institutions

from all over the country aitended the training
course.

The participants were exposed to some of the
latest highlights of the plant tissue culture work
by lectures and intensive practical training course
arranged during the workshop.
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7. STAFF STRENGTH

(As on (As on
31-3-84) 31-3-86)
1. Scientlfic
(i) Director 1 1
(i) Scientist in Director’s 2 2
grade
(iii)  Dy. Director/ 6 6
Scientist 'F’
(iv) Scientist "E-1I’ 2 14
(v) Scientist 'E. I 40 46
(vi) Scientist 'C’ 93 95
(vii)  Scientist ‘B’ 95 159
(viii)  Scientist ‘A’ 44 21
(%) 5.8 A 90 62
( x) Scientific Assistant 61 52
(xi) S.L. A** Grade VIl 75 10
Total 509 468
2. Technical 269 291
3. Administrative 158 163
Group D (Technical) 180 178
(Including Trade-
Apprentices)
5. Group D (Non-Technical) 60 1515}
Total (1-5) 1176 1155

6. Research Fellows. Pool Officers, Guest Workers
and Graduate Trainees

(i) JRFs, SRFs, and 64 60

' PDFs

(i) CSIR Pool Officers 8 4

(iii) Guest Workers 12 7

(iv) Reserch Associates 1 1

(v) Post Doctoral 4 1

Fellows
89 73

7. Scientific staff appointed 38 4

for sponsored projects

schemes

#£Sanior Laboratory Assistants (SLAs) are included
in the scientific category since a majerity of
.them have post graduate qualifications &nd are
engaged in scientific work.
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STAFF NEWS

Awards/Honours
ICMA Award to NCL

The Indian Chemical Manufacturers Association
(ICMA) has recognized the contributions 91‘
National Chemical Laboratory (NCL), Pune, In
conferring the Sir P.C. Ray Award far ‘Develop-
ment of Indigenous Technology® for 1983 on
CIPLA, Bombay, as also the award for ‘Forward
Development Technology® on HICO Products
Limited, Bombay.

The citation says: “National Chemical Laboratory
Pune, have demonstrated in an imaginative way
their expertise in dealing with complicated
chemical engineering oriented technology for the
manufacture of silicones by HICO Products
Limited”. “The Indian Chemical Manufacturers
Association recognizes the NCL's contribution in
the development and successful transfer of tech-
nology in a very demanding and challenging area
and deeply appreciates this fruitful cooperation
between a national laboratory and an industrial
unit.”

Dr. L. K. Doraiswamy, has been presented the
prestigious "Distinguished Service Citaticn™ by
the University of Wisconsin-Madiscn, USA. The
citation received by Dr. Doraiswamy is in recog-
nition of his eminent professional services as
chemical engineerand researcher “who through
histechnical expertise and commitment to excl:ell-
ence, has made contributions to chemical engine-
ering science and to the chemical industry of
India.” -

Dr. L. K. Doraiswamy, has been invited by the
University of Bombay to be Dr. G. P. Kane
visiting professor in chemical engineering for
the year 1984-85.

Dr. T. N. Guru Row, has been selected asa Young
Associate by the Indian Academy of Sciences,
Bangalore, for his significant contributions in
the field of X-ray crystallography.

Dr. M. G. Kulkarni, has been elected as a Young
Associate by the Indian Academy of Sciences,
Bangalore, for his significant contributicr.s in
the field of polymer science and engineering

Dr. A. E. Mascarenhas has been elected fellow of
the Maharashtra Academy of Sciences, Pune,
for his significant contributiors to the area of
plant tissue culture.




10.

17,

12,

13.

14.

15,

16.

17.

Dr. R. A, Mashelkar, has been elected as its
fellow by the Indian Academy of Sciences,
Bangalore in recognition of his outstanding
contributions to chemical engineering sciences.

Dr. R. A. Mashelkar, has been elected as its
fellow by the Indian National Science Academy,
New Delhi, in recognition of his outstanding
contributions to polymer engineering science.

Dr. R. A. Mashelkar, has been awarded the
inaugural Prof. M. Santappa Silver Jubilee
Award in recognition of his outstardirg resezich
in polymer science. The award has been given
by the Society for Polymer Science, India and

has been instituted by the Prof. M. Santappa
Silver Jubilee Trust.

Dr. R. A. Mashelkar, has been awarded the
prestigious ' Shanti Swarup Bhatregar Prize®
for the year 1982, for engineering sciences in
recognition of outstandirg research in polymer
science and engineering.

Dr. R. A. Mashelkar, has been awarded
Mrs. Chinnamaul Memorial prize for the best
technical paper presented at the Annual Session
of the Institute of Chemical Engineers (1983).

Dr. R. A. Mashelkar, has been felicited as one
one of the ten outstanding citizens of Pune by
Deccan and Saras Jaycees, Pune, 1983.

Dr. R. A. Mashelkar, has been invited to deliver
Prof. K. H. Kabbur Memorial Lecture for the
year, 1983 by University of Bombay.

Dr. R, A. Mshelkar has been awarded “Role

of Honour-1984" by Giants International,
Pune.

Mr. B. M. Pathan, has been awarded the third
prize at the sixth safety poster competition-83
organised by the Council of Industrial Szfety,
Bombay,

Dr. S. D. Prasad, has been elected as a Young
Associate by the Indian Academy of Sciences,
Bangalore, for his significant contributions in
the field of chemical engineering,

Dr. A. V. Rama Rao, has been invited to deliver
two lectures under the Prof. A. B. Kulkarni,
Lectureship Endowment, University of Bombay
for the year 1983.

18. Dr. A. V. Rama Rao, has been elected as fellow

19,

20.

21.

22,

23,

8-2

by the Indian Academy of Sciences; Bangalore,
for his outstanding contributions in the field
of organic chemistry for the year 1984.

Dr. A. V. Rama Rao, has been awarded the
K. G. Naik Gold Medal of M. S. University of
Baroda for the year 1982 for his outstanding
contributions to the field of organic chemistry.

Dr. P. K. Ranjekar, has been offered a National
Biotechnology Board (NBTB) Overseas Junior
Associateship for excellence in the area of
biotechnology. This fellowship is given to
outstanding scientists below 45 years.

Dr. A. V. Shenoy, has been selected for the
Amar-Dye-Chem Award for "excellerce in
research and development” for the year 1984,
by the Indian Institute of Chemical Engineers,
Calcutta. The award is annually given to a
yaung chemical engineer (below 35 years)
for excellence in research.

Drs. S.P, Vernekar, B. B. Idage, P. P. Wadgaonkar,
N. D. Ghatge and Mr. S. S. Mohite have been
awarded the prestigious ‘Dunlop Award (1 985)°
for their outstanding basic research in the field
of rubber chemistry and technology.

Dr. J. S. Yadav, has been elected as a Young
Associate by the Indian Academy of Sciences,
Bangalore, for his significant contributions in
the field of organic chemistry, for the year
1984,

Deputations/Visits abroad

Dr. L. K. Doraiswamy, visited Japan and USA
to see the latest developments and discuss
various aspects of Bioscience and engineering
(Six weeks from April 1983).

Dr. S. S. Tavale, Mr. S. D. Bakare and Mr. P. D.
Godbole were deputed for training on the
operation and maintenance of the crystal auto-
matic X-ray diffractometer at Enray Noxius
Delft, Holland (Two weeks in April-May 1983),

Miss A. V. Joglekar was deputed to Australia
to the school of Biotechnology Universily of
South Wales and USA for trainirg urcder UNDP
Project on Bioscience and Engineering (Six
months from April 1983).

10.

115

12.

13.

Dr. R. N. Sharma was deputed to West Germany
to attend the 2nd International Neem Conference
at Geissen (One week from 25th May 1983).

Dr. (Mrs) H. Sivaraman was deputed to U_SA
for training under the UNDP Project on Bio-
science and Engineering.

Dr. R. A. Mashelkar visited USSR as a member
of an Indian delegation which was specifical!v
sent for exploring potential collaboration In
the area of heat and mas transfer (Two weeks
in June—July 1983).

Mr. M. G. Sane and Mr. M. G. Parande was
deputed to UK for advance training in the field
of heat energy recycling and heat pumps (One
year from June, 1983).

Mr. V. V. Jogdand visited Swnzerland‘for
training prgoramme on fermentor operations
at CHEMAP, A. G., Switzerland (Two weeks
in July 1983).

Dr. L. K. Doraiswamy visited UK under Salford-
NCL link (Three weeks from July, 1983).

Dr. A. P. B. Sinha visited G. D. R. (Germany)
alongwith Vice-President, CSIR to visit i.ndus-
tries and institutions to see facilities in _the
area of electronic grade silicon, micro electronics,
characterisation of materials and equipment
for microelectronic industry (One week in July
1983)

Dr. A. V. Rama Rao, visited USSR to attend
the Indo-Russian Symposium on Chemistry
of natural products. He also visited some
scientific institutions at Moscow (September
1983).

Shri M. V. Deshpande was deputed to Sweden
for training in the field of Microbial Chemistr.y
under UNDP project on Bioscience and Engi-
neering ( Six months from May, 1983) and to
USA foradvanced training inthe areaof cellulose
utilisation (Three months from November 1983).

Shri S. R. Modak was deputed to Bangkok

& Manila to attend a Meeting of Curators of
South East Asian Network of Culture Collec-
tions sponsored by ADAB (December 1983).

14.

15.

16.
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18.

19.

20.

21.

22,

23.

Dr. A. V. Rama Rao visited USA under CSIR-
NSF Exchange Programme (One month from
March 1984).

Dr. A. H. Lachke visited USA under'UNDP
Project on Bioscience and Enginee-rmg for
training at Forest Product Laboratory, Wisconsin.
The U. S. Department of Agriculture awa_rd_ed
him a Certificate of appreciation in recogm.non
of his contribution towards the understandings
of the biochemistry of D-xylose fermentation
yeasts (Six months from April 1984).

Miss R. Seeta was deputed to USA unfier
UNDP Project on Bioscience and Engineering
(Eight months from April, 1984).

Mr. B. Seetarama Rao was deputed to Australia
for training in the field of immobilised systems
of microbial whole cells (Six months from April
1984).

Mr. V. V. Jogdand was deputed to USA for
training in the field of applied microbiology
with particular refrence to bioconversion of
cellulose to glucose (Six months from April
1984).

Dr. L. K. Doraiswamy visited various companies
and R and D Centres and University of Pennsyl-
vania, in UK and USA (Three weeks from May
1984).

Dr. M. C. Srinivasan, was deputed to attend
UNI-IRRI waorkshop on biological nitrogen
fixation in Rice Rhizosphere Las Barros, Manila
(May 1984).

Dr. Paul Ratnasamy was deputed to USSR to
participate in the first Indo-Soviet Seminar on
Catalysis being held under Indo-USSR Pro-
gramme on S & T Co-operation. He also
visited wvarious institutions in the area of
catalysis at West Berlin, Denmark and U. K.
(Three weeks from June 1984).

Dr. R. V. Chaudhari was deputed to USSR to
attend First Indo-Soviet Seminar on Catalysis
at Novosibrisk, USSR (Ten days in June, 1984).

Mr. S. T. Dhume was deputed to Switzelrand,
Sweden, Finland, USA and Japan under
UNDP project on Biosciences & Engineering
(Three months from July, 1984).




24. Dr. A. P. B. Sinha visited USSR to attend and 30. Mr. M. V. Gokhale was deputed to West
give a seminar as a member of delegation Germany under CSIR-DAAD Exchange Pro-
constituted by INSA (Ten days in August, gramme (Two months from October 1984).
1984).

25. Dr. (Mrs.) Vidya S. Gupta was deputed to 31. D.r._G.R.VenkitakrishnanandIVlr.S.P.Mukherjee
Tokyo, Japan to present a paper at lllrd Inter- visited USA, W. Germar.'lty and France.a.s a
national Congress on Cell Biology (Six days member delegation constituted by the Ministry
in August, 1984). of Finance (Dept. of Revenue) for the purchase

o ) ] of equipment for updating the existing techno-

26. Dr. R. A. Mashelkar visited Salford University, logy of the Govt. of Opium and Alkaloid Works
UK under Heat Pump-Heat Energy Recovery :

Programme (Three weeks in September 1984). Undertaking at Neemuch (M. P.) and for
installing a new plant at Ghazipur (UP) (Four

27. Dr. A. B. Sahasrabudhe was deputed to Poland weeks in October-November, 1984).
under CSIR-PAS Exchange Programme to study
the latest techniques in isolation of compounds 32. Dr. (Mrs) J. P. Jog was deputed to USA for
with biological activity and the use of phase training on Dynamic Spectrometer (Three
transfer catalysis (Three months from September weeks in November, 1984).

1984). ¥

28. Dr. V. S. Patwardhan visited Salford University, 33. Dr. M. C. Srinivasan was deputed to Bangkok
UK under Heat Pump-Heat En_ergy Recovery to participate in the Fifth International Congress
Programme  (Three weeks in September of Culture-Collections. (One week in November,
October 1984). 1984).

29. Dr. L. K. Doraiswamy visited USA to receive
award from University of Wisconsin, Madison 34. Dr. A. F. Mascarenhas was deputed to USA
College of Enginneering, USA (Nine days in under Indo-US-SSP Programme on Biomass
October, 1984). Project (Two weeks in December, 1984).

8.3 Participation of NCL Scientists in symposia. seminars, etc.

Seminars/Symposium/Conference Scientists

1. First annual session of the Young Chemists Association Dr. J. S. Yadav

of India, Delhi Dr. (Mrs.) Bhanu Chanda
Dr. V. H. Deshpande

2. Workshop on stirling cycle liquid nitrogen plants— Mr, K. Y. Shinde
principles and maintenance, TIFR, Bombay

3. Course in electrical circuits in machine tools, Pune Mr. B. R. Kulkarni

4. Course on safety aspects in the research applications Dr. (Mrs.) Vidya Gupta
of ionsing radiations, BARC, Bombay

5. Course on welding, L & T Ltd., Bombay Mr. S. B. Jadhav

6. International conference on natural projects as Dr. R. N. Sharma
regulators of insect reproduction, RRL, Jammu Dr. A. S. Gupta

7. Seminar on surface coating and printing inks, Dr. Sobhan Ghosh
Bombay Dr. S. G. Joshi

8. Pension course conducted by Mr. S. M. Bhambure

NISTADS, NGRI, Hyderabad

Mrs. M. John

——

Seminars/Symposium/Conference

10.

11.

12,

13.

14.

15.

16.

17.

18.

18.

20.

21

Course on the conservation and preservation of documents
in libraries, Lucknow

International workshop on pesticides formulations,
New Delhi

Training course for senior engineers, L & T Ltd,
Bombay

National symposium on surfactants emulsions and
biocolloids, Calcutta

The |l Indo-French workshop on genetic engineering,
IIT, New Delhi

National symposium on applied biotechnology of medicinal
aromatic and tuber yielding plants, Calcutta

Genetic manipulation course, 1ICB, Calcutta

52nd annual meeting of the Society of Biological
Chemists, NCL, Pune

National Seminar on recent developments in polymer
science, AC Callege of Tech., Madras

1st national symposium on recent trends in the
development of composite materials,
College of Engg., Pune

2nd national workshop on catalysis in pertochemical
industry, IIT, Madras

4th pational symposium on thermal analysis |1Sc,
Banglore

35th Indian Pharmaceutical Congress, Hyderabad

Scientists

Mr. N. B. Dahibhate

Mr. N. Rajgopalan
Mr. B. D. Pradhan

Dr. S. C. Sethi
Dr. S. S. Katti

Mr. P. M. Dalal
Dr. P. K. Gupta

Mr. H. Balakrishnan

Dr. P. K. Ranjekar

Dr. S. G. Patil

Mr. R. H. Hendre

Dr. U. N. Dwivedi

Mrs. S. S. Keskar

Miss S. Subramanian
Mr. 1. |. Sutar

Mrs.JA. K. Vyas

Mrs. U. S. Puntambekar
Dr. G. T. Panse

Dr. N. D. Ghatge
Mr. P. P. Wadgaonker

Dr. B. M. Shirde

Mr. K. P. Srinivasan

Mr. S. G. Pataskar

Mr. V. P. Shiralkar

Dr. (Mrs.) A. J. Chandwadkar

Mr. V. G. Gunjikar
Mr. A. N. Kotasthane

Dr. T. Ravindranatbhan
Dr. S. V. Hiremath
Dr. M. K. Gurjar

Dr. A. R. Mehendale




Seminars/Symposium/Conference

22,

23,

24.

2b.

26.

217,

28.

29,

30.
31-

32.

Scientists

36th annual session of IIChE, Pune

Saminar on on new-trends in information technology,
CDRI, Lucknow

Seminar on industry carbo-hydrates, ATIRA,
Ahmedabad

3rd Oriental entomology symposium,
Trivandrum University, Kerala

3rd national conference on water desalination, CSMCRI,
Bhavnagar

Symposium on plastics in defence,
Maratha Chamber of Commerce, Pune

International chemical reaction engineering conference,
NCL, Pune

VIith International biotechnology symposium, 1T,
New Delhi

All India conferences on transformers, Bombay

Plant tissue culture confergnce, Coimbatore

International symposium on genome org. & expression
in devellopment differentiation of neoplasia, Pune

Dr. S. M. Abhyankar
Dr. V. R. Chaudhary
Dr. R. V. Chaudhari
Dr. P. H. Brahme

Mr. K. S. Balaraman
Mr. A. K. Srivastava
Dr. Sobhan Ghosh

Mr. M. D. Panse

Dr. P. H. Brahme

Dr. R. N. Sharma
Mr. S. N. Mukherjee
Mrs. V. S. Tare

Mr. P. H Vartak
Mrs. G. D. Hebbalkar
Mr. S. G. Deshpande

Mr. M. B. Sabne
Dr. M. G. Kulkarni
Dr. H. G. Vartak

Dr. R. A. Mashelkar

Dr. L. K. Doraiswamy

Dr. R. A. Mashelkar

Dr. B. D. Kulkarni

Dr. V. S. Patwardhan

Dr. R. V. Chaudhari

Dr. K. S. Balaraman

Dr. S. D. Prasad and C. E. staff

Dr. N. G. Karanth

Dr. M. C. Srinivasen
Dr. (Mrs) Chitra Misra
Dr. A. H. Lachke

Dr. P. K. Gupta

Mr. S. K. Chatterjee

Mr. K. M. Inamdar

Dr. A. F. Mascarenhas
Dr. K. V. Krishnamurthy
Dr. S. V. Paranjape

Mr. R. R. Hendre

Miss Rama lyer

Dr. P. K. Ranjekar

Dr. D. N. Deobagkar
Dr. (Miss) Vidya S. Gupta

Seminars/Symposium/Conference

Scientists

33.

34.
35.

36.

37.
38.

39,

40.

41.

42.

43.

44,

45,

46.

47.
48.

49.

50.

NBTB course on technique in molecular biolcgy, BARC,
Bombay

Symposium on developmental biology, Allahabad
XVth international congress of genetics, New Delhi

Ist international congress meeting on advances chromo.
some genetics & self incompatibility, Chandigarh
Training programme on patents, Calcutta

Xlth International conference on magnetic resonance in
biological systems, Goa

One day seminar on design & fabrication of chemical
process equipment, Bombay

Seminar on behavioural & physiological approaches
in management of crop-pests, Coimbatore

Symposium on photovoltaic materials & devices, NPL,
New Delhi

All India symposium on environmental entomology,
Pune

Workshop on computer applications in information
sciences, NML, Jamshedpur

Role on computers & communications in the 3rd world
Tata Inst. of Management Centre, Pune

Winter school on biological applications on mangetic
resonance, Bangalore

53rd Annual meeting of the society of biological
chemists, New Delhi

First national conference on micrographic, New Delhi

Papers presented at National Seminar on energy
conservatien (NSEC), Bhopal

Seminar on contribution of personal protective
equipments in promotion of industries safety, Bombay

6th symposium on plantation crops (Plascrosym VI)
RRI, Kottayam

Dr. P. K. Ranjekar

Dr. D. N. Decbagkar
Dr. R. N. Sharma

Dr. A. F. Mascarenhas
Dr. P. K. Ranjekar

Dr. K. V. Krishnamurthy
Dr. D. N. Deobagkar
Dr. S. S. Khuspe

Dr. P. K. Ranjekar

Mr. P. K. Deshpande
Dr. P. M. Nair

Mr. D. D. Ravetkar

Dr. R. N. Sharma

Dr. A. S. Gupta
Dr. B. A. Nagsampagi
Dr. (Mrs.) S. A. Patwardhan

Dr. V. J. Rao

Dr. R. N. Sharma
Mr. D. S. Hebbalkar
Mrs. V. S. Tare

Mr. S. N. Mukherjee
Mr. J. V. Rao

Mr. S. G. Deshpande
Miss P. D. Gund

Mr. M. B. Patil

Dr. G. P. Das

Dr. A. Bhattacharya
Dr. S. D. Patil

Dr. T. P. Mohandas
Mr. J. M. Khire

Mr. A. M. Bodhe
Mr. M. V. Deshpande
Mr. U. M. Dwivedi

Mr. R. S. Singh

Dr. S. T. Kshirsagar
Mr.-H. S. Potdar

Mr. N. Mohandas

Mr. D. D. Kulakrni




Seminars/Symposium/Conference

Scientists

51.

52.

53.

54.

56.
56.

57.

58.

59.

60.

61.

62.

63,
64.

Symposium on recent developments in Co-crdination
chemistry and catalysis, B. H. U. Varanasi

21st annual convention of chemists, Jadhavpur
University, Calcutta

Seminar-cum-workshop on high energy materials and
advanced workshop, ERDL, Pune

Symposium on recent trends in organic chemistry,
II1Sc. Bangalore

Workshop on Bombay high crude, 11P, Dehradun

Seminar on target 1990-challenges of bulk drug
production

New trends in management of libraries, University of
Poona, Pune,

Annual meeting of AMI,
Pant Nagar

Seminar on scientific glass blowing in R & D
institution and irdustries, BARC, Bombay

Workshop-cum-seminar on enzyme engineering,
Jadhavpur University, Calcutta

37th annual session of Indian _Instt. of Chemical
Engineers., IIT, New Delhi

Conference organised by CHEMTECH, Bombay

Fourth national seminar on PSD, Jaipur

Western regional workshop / seminar on research in
library and information centres, Bombay

Dr. C. Gopinathan
Dr. G. H. Kulkarni
Mr. P. P. Wadgaonkar

Dr. A. V. Rama Rao

Dr. J. S. Yadav

Dr. H. R. Sonawane
Dr. A. B. Sahasrabudhe
Dr. (Mrs) H. V. Kamath
Dr. V. Ravindranathan
Dr. K. T. Srinivasan

Dr. R. J. Lathoti

Dr. (Miss) Z. Muljiani

Dr. S. Sivasankar

Dr. V. N. Gogte
Dr. A. S. Rao
Dr. A. A. Natu
Dr. S. C. Sethi

Mr. R. S. Singh
Mr. M. B. Patil
Mr. N. B. Dahibhate

Mr. S. G. Patil

Mr. D. V. Gokhale

Mr. K. B. Bastawade
Mrs. A. K. Vyas

Mrs. V. S. Puntambekar
Mrs. N. A. Sahasrabudhe

Mr. H. P. Chakraborty
Mr. M. B. Kakade

Mr. S. S. Yelwarde
Mr. P. S. Darawade
Mr. M. B. Pardeshi

Dr. (Mrs.) H. Siva Raman
Dr. R. A. Mashelkar

Dr. A. V. Shenoy
Dr. M. G. Kulkarni

Dr. C. E. Deshpande
Mr. M. D. Panse
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Seminars / Symposium / Conference Scientists
65. Seminar on rubber processing organised by Mr. S. R. Srinivasan
AIRIA, Bombay
66. 10th plant tissue culture conference, Jaipur Dr. A. F. Mascarenhas
Dr. K. V. Krishnamurthy
Dr. S. V. Paranjpe
Dr. U. N. Dwivedi

Dr. (Mrs) R. Thengane
Dr. (Miss) S. Nair

67. 7th national symposium on advances in catalysis, Dr. S. G. Patskar

IPCL, Baroda

Dr. A. P. Singh
Miss. Maya Devi
Mr. A. A. Kelkar
Dr. S. Sivshankar
Dr. S. G. Hegde

68. Administrative management course, NIO, Goa Mr. S. R. Srinivasan

69. Workshop on plant molecular biology sponsored by Dr. P. K. Ranjekar

DAE, NCL, Pune

8.4 Plenary lectures / key-note addresses / invited lectures given by NCL scientists

Scientist

Subject

1. Dr. S. K. Date

2. Dr. L. K. Doraiswamy

(1)
(i)
(i)
(i)
(iii)
(iv)

Invited talk on physics and chemistry of unstable 3rd monoxides,
Dept. of Physics, Nagpur University, Nagpur (January, 1985)
Invited lecture on structure properly relationship in ferricyanides,
Chemical Society meeting of the Institute of Science, Nagpur
(January, 1985)

Invited talk on chemical engineering research in India —Challenges
and opportunities at Seminar on Chcmistry and industrial develop-
ment challenges and opportunities at Indian Chemical Society,
Bombay (January, 1985)

Chaired one session of the one day seminar on the design of
multiphase reactors, BUDCT, Bombay as part of Golden Jubilee
Celebrations

Chaired the plenary lecture of Prof. Delmon at the 7th National
Symposium on advances in catalysis science and technology and
gave his concluding remark at the valedictory function at IPCL,
Baroda (February, 1985)

Presided over the seminar organised by the Tamil Nadu Chemical
Manufacturers” Association and Rotary Club of Madras South on
Safety in chemical industry. His presidential address was on
Re-emphasis on industrial safety and its implications, (February,
1985)
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Scienﬁst

y?ubject

3. Dr. T. N. Guru Row

4, Dr. R. A. Mashelkar

5

6. Dr. V. S. Patwardhan

T

Dr. U. R. Nayak

Dr. A. V. Rama Rao

(i)

Invited lecture on Molecular interactions (via) data base, 1st
workshop of NICRYS, at University of Madras, Madras
(November, 1983)

(ii) Invited lecture on Electron density and chemical bonding, Depart-
ment of Chemistry, 11T, Madras (November, 1983)
(iii) Invited lecture on Structure, conformation and charge density

studies by X-ray diffraction, Golden Jubilee Lecture of the Indian
Academy of Sciences, Bangalore (February, 1985)

(iv) Invited lecture on Electron density distribution in transition metal
omplexes, Dept. of Physical and Inorganic Chemistry, |1Sc.
Bangalore (February, 1985)

(i) Chairman, Technical Sessions Committee, Indian Institute of
Chemical Engineers Apnual Session (1983)

(ii) Chairman, Seminar on new trends in polymer synthesis, University
of Madras Madras (April, 1983)

(iii) Chairman, Seminar on By-products utilization in sugar industry,
Deccan Sugar Institute, Pune (June 1983)

(iv) Chairman, Seminar on inter disciplinary approach in R & D,
Indian Institute of Chemical Engineers (Pune Regional Centre)
(July, 1983)

( v ) Chairman, technical session in International catalysis symposium,
Indian catalysis society, Pune (February, 1983)

(vi) Chairman, a technical session in materials in high energy appli-
cations, ERDL, Pune (November, 1984)

(vii) Invited lecture in diffusion and mixing effects in macromolecular
reactions in the workshop on Micromixing and selectivity of the
chemical reactions, IIT, Kanpur (April, 1983)

(viii) Invited lecture — world of polymers academic forum, University
of Poona (March, 1985)

{(ix) Chairman, Seminar on plastics in defence, Plastics and Rubber
'Institute, Bombay (February, 1984)

Invited talk on Alloisolongifolene, a totally new fzce of longifolene in 1983,
at National Symposium on the chemistry of natural products at NCL,
Pune (September, 1983)

Invited lecture at the Seminar an applications of computeraided simulation
and modelling in chemistry and industry at RRL, Jorhat (April, 1984)

(i) Prof. A. B. Kulkarni endowment lecture studies directed towards
the total synthesis of antitumour anthracyclinones

(ii) Methods and methodology for the synthesis of macrolides, Bombay
University, Bombay (February, 1984)

. (i) Invited lecture on contributions of national leboratories to drug

industry - prospects and retrospects, 60th birthday celebrations
of Dr. Nitya Nand, CDRI, Lucknow (January, 1985)

(iv) Prof. N. V. Subba Rao’'s memorial lecture-New approaches to the
total synthesis of some biologically active antibiotics, Osmania
University (February, 1985)

(v ) Invited lecture on Natural products chemistry and the present
directive, 61st birthday felicitation of Dr. Sukhdev at NCL, Pune
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Scientist

——

8. Dr. R. N. Sharms

(i)

(ii)

Subject

Chaired one of the sessions at the National seminar on behavioura|
and physiological approaches in the manzgement of crcp pests
and presented two papers at the Tamil Nadu Agricultural University,
Coimbatore

Chaired one of the sessions of the Il oriental entomology sympo-

sium at University of Kerala (February, 1984)

8.5 Membership of Committees

The following staff members were nominated to serve on various committees, boards, etc. as indicated

—— e .

Scientist

1. Dr. S. M. Abhyankar

2. Dr N. R. Ayyangar

3. Dr. L. K. Doraiswamy

vl &

Capacity Committee

Member Board of Studies in Chemical Engineering, Small Scale
Industries Services Institute, Bombay

Alternate ISI-Chemical Division Council

Member

Member Working group on capacity utilization of alcohcl, Ministry
of Chemicals and Fertilizers, Govt. of India

Member Sub-group on R & D in Petrochemicals appointed by
the Planning Commission

Member Steering Committee on Fuels from Biomass-DST

Member Hindustan Lever Research Foundation, Bcmbay (Indu-
strial Chemicals Panel)

Member iS1-Chemical Division Council

Member R & D Advisory Committee-Fertilizer Association of India

Member Award Committee — K. G. Naik Gold Medal, M. S. Uni-
versity of Baroda

Member International Reviewer, Panel of Applied Mechanics
Reviews (S. E. Res. Inst., Texas, USA)

Member National Organizing Committee (INSA) of the 7th Inter-
national Fermentation Symposium (1984)

Member Editorial Advisory Board of Advances in Transport Pheno-
mena (Wiley Group)

Member CSIR-Chemical Engineering Research Committee

Member DST-Science Engineering Research Council

Member Sub-group on Conversion and Utilisation of Bicmass-
DST Chairman Sub-group of Steering Committee on
Fuels from Biomass-DST

Member R & D group, Hindustan Antibiotics Ltd., Pimpri, Pune

Member CSIR Polytechnology Transfer Centre (Bombay) —
Advisory Council g

Member Technical Advisory Committee for Chemical Industry
-Kerala State Industrial Develcpment Corpn. Ltd.

Member Development Council for Inorganic Chemical Industries,

Ministry of Industry, Govt. of India
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T Selenfist 77 7 Capscity T T T T T Committee— T T T T
~3.7 Dr. L. K. Doraiswamy M:zmber Scientific “Advisory Board" — Nimbkar ~Agricultural
(Contd.) Research Institute. Phaltan -
' Member Scientific Advisory Committee, Dept. of Petroleum,
Ministry of Petroleum, Chemicals and Fertilizers, Govt.
of India

Part-time indian Petrochemicals Corpn. Ltd., Baroda

Director

Part-time Hindustan Organic Chemicals Ltd., Rasayani

Director

Chairman CSIR Advisory Committee on Engineering (JRF/SRF)

Chairman Technical Manpower Committee, Govt. of Maharashtra

Member Council of Indian National Science Academy, New Delhi
(1983 to 1985)

Member Governing Council and Academic Council, IAT, Pune

Member ICMA Awards Selection Committee (1983)

Member University of Poona Senate '

Member A Committee on new technology and innovation set
up by the Association of Indian Engineering Industry

Member Academic Committees of National Defence Academy,
Pune and Army Cadet College, Dehra Dun

Chairman CSIR Review Committee to review the functioning of
Field/Regional Centres of National Laboratories / Insti-
futes and Polytechnology Transfer Centres, etc.

Member CSIR Standing Committee for Emeritus Scientists

Member Development of Western Ghat Committee

Chairman Programme advisory Committee for Chemical Engineering
Sciences Programme (constituted by the DST for 3 years
from 16-8-1984)

Chairman Coordination Council, Chemical Sciences Group (1-10-84
to 30-9-1986)

Member Governing Body and the Society of CSIR (1-10-84 to
30-9-1986)

Chairman Committee appointed by the DGSIR for working out a
training programme in the use and applications of
computers

Member Working group for DST for preparing the 7th Five Year
Plan (1985-90)

Member Scientific Advisory Ccmmittee for the Dept. of Petro-
leum, Ministry of Energy, (two years from May 1983)

4. Dr. S. Gundizh Member Governing Council of Indian Rubber Manufacturers’
Research Association, Bcmbay
Member Maharashtra Council on Science and Technology
_ Study group of chemical industry
5 Dr. T. N. Guru Rocw Member National Information Centre for Crystallography
: (NICRYS)
6. Dr. B. D. Kulkarni Member Research Advisory Committee of the IPCL R & D

programme
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Scientist

Capacity

Ccmmittee

7. Dr. A. F. Mascarenhas

8. .Dr. R. A. Mashelkar

Member
Member

Member
Secretary

Editor
(India)
Editor
(India)
Editor
(India)
Editor
Member

Member
Member

Member
Member

Member
Member
Member
Secretary
Member
Member
Member
Member

Chairman
Member
Member
Member

Member
President

Research Advisory Committee of ICAR on Bictechno-
logy

Research Advisory Committee of Poona University on
Biotechnology

Indo-US Panel on Bicmass

Plant Tissue Culture Association of India.

Chemical Engineering Communications, Gcrdon Breach
(USA)

Rheological Acta, Dr. Dietrich Steinkcpff Verlag
(Germany)

J. Non-Newtonian Fluid Mechanics, Elsevier (Holland)

Advances in Transport Processes, Wiley Eastern/Wiley
Halsted

Editorial Board Indian Journzl of Technology
Publications Commiitee Indian Chemical Engineer
Editorial Advisory Board, Polymer Metericls, Oxford and
IBH Publishing Company

Reviewers’ Board, Applied Mechanics Review, USA
Abstractors’ Board, Rheology Abstracts, British Society
of Rheclogy, UK

Chemical Engineering and Material Science Research
Committee of CSIR

Industrial Chemistry and Chemical Technolcgy Research
Committee of CSIR

Project Advisory Committee on Resins and Composites
Department of Science and Technclcgy (1983-84)
International Chemical Reaction Engineering Conference

- (1983-84)

Board of Studies in Chemical Engineering and Techno-
logy, Banaras Hindu Uriversity (1983)

Board of Studies in Polymer Science, University of
Madras (1983)

Selection Committee for Durlcp Award. given on. 2
naticnal basis (1983) -
Evaluation Ccmmittee, Mzharashtra Gas Cracker Ccmplex
and Szlimpur Complcx, Miristry cf Petrcleum (1982-85)
Committee to evcluzte CIPET (Medras) as a post-
graduate educstion centre (1983)

Expert Committee to eveluate SASMIRA's fibre pilot
plant, Ministry cf Industry (1983)

Neticne! Co-crdireticn for Pclymer Science and Engi-
neerina R & D plan for the seventh five year plan of CSIR
(1984)

Research Adviscry Committee, IPCL, (Barcda) .1984)
Research Consultztive Ccmmittee, HAL. Pune (1984)

Society for Polymer Science in India (1984-85)
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Scientist Capagity Commitiee
9. Dr. R. B. Mitra Member Development Council for Organic Chemicals constituted
by the Ministry of Petroleum and Chemicals, New Delhi,
Member Central Insecticides Board, Faridabad
Member Research Advisory Council, RRL, Jorhat

10. Dr. V. M. Nadkarni Member Technology Selection Team for Maharashtra Gas Cracker
complex, Qil Industry Development Board, Ministry
of Petroleum

Member IS1 Committee on (i) Plastic Pipes Sub-Committee and
{ii) Chemical Engineering Selection Committee

Member Metallurgical and Chemical Engineering Research Sub-
Committee, Central Board of Railway Research, Ministry
of Railways

11. Dr. U. R. Nayak, Member Sub-Committee of the Development Commitiee for
Oleoresins, Gums and Essential Oils.

Member Sub-Committee on Synthetic Perfumery Materials—PCDC

12. Dr. P. K. Ranjekar Member Executive Committee of Society of Biological Chemisls
of India

Member Executive Committee of Indian Society of Cell Biology

13. Dr. A. V. Rama Rao Member Maharashtra Board of Research in Ayurveda

Member Editorial Board of Indian Journal of Chemistry

Member Organic Chemicals Sub-Committee (ICMA)

Member Advisory Committee for the Regional Sophisticated
Instrumental Centre

Member Board of Studies in Applied Chemistry, University of
Cochin

Member/ Sub-Committee for Forest Product Research, Dept. of

Group Leader  Science and Technology — Science Advisory Committee
to the Cabinet (SACC)

14. Dr. V. J. Rao Member National Advisory Committee of the International con-
rence on the physics and technology of compensated
semi-conductor held at 1T, Madras

15. Dr. P. Ratnasamy Member Editorial Board of the Fuel Science and Technology
Journal brought out by CFRI, Dhanbad

16. Dr. S. C. Sethi Member Natural and Synthetic Perfumery Materials Sectional
Committee, PCDC 18, ISl, New Delhi

17. Dr. M. S. Setty Member Screen Printing Association of India, Bombay

i Member Ad-hoc Committee on International Society for Hybrid
Microelectronics Grade, Inst. of Engineers India, Calcutta
(Bangalore Chapter)

18. Dr. A. P. B. Sinha Member Materials Research Committee, Dept. of Atomic Energy

19. Dr. M. C. Srinivasan Nominated World Federation of culture collections specialist

Member committee on Endangered culture collections
20. Dr. R. Tewari Member Regional Computer Centre Users Committee, NCL

nominee
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8.6 Post-Graduate degrees received by NCL Staff members and research tellows/guest workers
Sr. No. Name Degree  University Subject of thesis Guide
1 2 3 4 5 6
1. Mr. K. R. Acharya Ph. D. Bangalore Crystal structure analysis  *Dr. D, S. Bakegowda
of antibiotics organic Bangalore
compounds by X-ray methods
2. Mr. K. S. Balaraman Ph. D. HT Studies in polymerization Dr. R. A. Mashelkar &
(Chem. Eng.) Bombay reactors *Prof. K. P. Madhavan,
IIT. Bombay
3. Mr. R. B. Bambal Ph. D. Bombay Reactions of organic Dr. N. R. Ayyangar
azides
4 Mr. A. Basu Ph. D. Poona Studies on structure-func- Dr. C. Siva Raman
tion relationships of K.
aerogenes citrate lyase
5 Mr. K. S. Bhat Ph. D; Poona Studies on (1) biologically Dr. A. S. Rao
active compounds and their
analogues
6 Mrs. V. S. Bhat Ph. D. Poona Studies in natural Dr. D. D. Nanavati
products
7. Mrs. Mrinal Bhave Ph. D. Poona Genome organization in Dr. P. K. Ranjekar
plants with special reference
io four cucurbitaceae species
8. Mr, R. B. Borade Ph. D. Poona Synthesis and characteri- Dr. (Miss) S. B.
zation of Z5M-5 type Kulkarni
zeolites
9. Miss K. H. Chandavar Ph. D. Poona Alkylation reactions of Dr. (Miss) S. B.
aromatic hydrocarbons Kulkarni
over ZSM-b
10. Mr. S. Chidambaram M. Se. Poona Confirmational transitions  Dr. S. Gundiah
in polymethacrylic acid
11. Mr. V. R. Chumbhale M. Sc. Poona Physico-chemical chara- Dr. (Miss) S. B.
cterization of ZSM-5 type  Kulkarni
Zeolities
12. Mrs. V. S. Dalvi M. Lib. Poona Information seeking habits *Prof. M. R. Riswadkar
l. Se; of the scientists at NCL
13. Miss M. D. Deo M. Sc. Poona Studies in chromatrography Dr. N. R. Ayyangar
14, Mr.A. R.A.S. Deshmukh Ph. D, Poona Transformations of (+) Dr. R. B. Mitra
-3-carene synthesis of
pyrethroids
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16. Mr. M, D. Deshpande M. Sc. Poona Studies in polyurethane Dr. N. D. Ghatge
elastomers
16. Mr. S. Devotta M. Sc, Salford Heat pumps and their *Prof. F. A. Holland
applications
17. Mr. G. 5. Grover Ph. D. Poona Studies in transition metal Dr. BR. V. Chaudhari
j complex catalyzed reactions:
oxidation of olefins
18. Mr. P. K. Gupta Ph. D. Poona Biochemical studies on Dr. A. F. Mascarenhas
plant tissue culture
19. Mr. R. J. Hegde Ph. D. Poona ESCA study on dilute tin Dr. A. P. B. Sinha
alloys
20. Mr. B. B. Idage Ph. D. Poona Studies in hydroxyl Dr. N. D. Ghatge
terminated polybutadienes
21. Miss Rama lyer M. Sc. Poona Growth of plant cells Dr. A. F. Mascarenhas
22. Mr. J. Y. Jadhav Ph. D. Poona Studies in synthesis of (i) Dr. N. D. Ghatge
Organosilicon diisocyanate :
Polyimides and polymides,
(2) Polyurethane polymers
23. Mr. P. B. Jadkar M. Sc. Shivaji Studies of some design Dr. R. V. Chaudhari
parameters for butenediol
process
24, Mr. S. M. Jagadale*# Ph. D. Poona Studies in polymerization Dr. N. D. Ghatge
' ' ' of acrylamide, modified
acrylamides and polymeric
therefrom
25. Mr. S. G. Joshi Ph. D. " Poona Studies in chlorocarbox- *Dr. R. M. Joshi
' iation of polythylene
26. Mr. S. V. Joshi Ph. D. Bombay Studies in disperse dyes Dr. N. R. Ayyangar
27. Mr. S. V. Kamath Ph .D. Karnataka Synthetic studies in drugs Dr. §. N. Kulkarni
and their intermediates
28. Mr. R. G. Kelkar Ph. D, Poona Reactions of hydroxyl Dr. H. R. Sonawane
7 radicals with olefins
29. Mr. B. M. Khan M. Phil Aligarh Studies on nitrate Dr, J. C. Sadana
metabolizing enzymes
30. Mr. D. D. Kulkarni M. Sc. Poona Studies on plant tissue Dr. A. F. Mascarenhas
culture '
31. Mr, V. M. Kulkarni M. Sc. Poona Studies on plant tissue Dr. A. F, Mascarenhas

culture

position of solids in
catalyst preparation

P e 3 =g e ST
32, ‘Mr. V. S, Kulkarni — Ph. D. Poona Studies on some mixed Dr. S. S. Katfi
= : monomeolecular film pro-
perties of n-long chain
alcohols, n-alcoxy ethanols
and propanols
33. Mrs. V. A. Kumar Ph. D. Poona Optical induction Dr. V. N. Gogte
34. Mr. J. B. Lamture Ph. D. Poona Studies in phytochemistry Dr. U. R. Nayak ‘
sesquiterpenes of Pinus
fongifolia
35. Mr. N. R. Meshram Ph. D. Poona Toluene disproportionation  Dr.(Miss) S. B. Kulkarn
and transalkylation with
C9 aromatics over ZSM-5
zeolites
36. Mr. Jaweed Mukarram Ph. D Poona Total synthesis of (4) Dr. A. V. Rama Rao
4-demethoxy-dauno-
mycinone
37. Mrs. R. S. Nadgauda Ph. D. Poona Biochemical studies on Dr. A. F. Mascarenhas
plant tissue culture
38. Miss S. Nair Ph. D. Poona Studies on plant tissue Dr. A. F. Mascarenhas
: culture
.39, Mr. A. D, Natu** Ph. D. Poona Autoxidation of cyclo- Dr. S. C. Sethi
alkenes
40. Mr. V. S. Nayak Ph. D. Poona Studies in synthetic Dr. V. R. Chaudhary
zeolites
41, Mr. Sourav Pal Ph. D. Calcutta Studies on some aspects *Dr. D. Mukherjee
of coupled cluster method
in guantum chemistry
42, Mr. D. G. Panse Ph. D. Poona Application of synthetic Dr. B. B. Ghatge
stationery substrates in
Gas-liguid chromatography
43. Mr. M. D. Panse M. Sc. Poona Photo chemistry of some  Dr. H. R. Sonawane
organic compounds:
44, Mr. M. G. Parande M. Sc. Salford Studies of heat pumps *Prof. F. A. Holland
(Chem. Engg.) UK assistance distillation
Ph. D. Poona Reaction engineering Dr. P. H. Brahme
studies in a slurry reactor
45. Mr. S. G. Pataskar Ph. D. Poona Studies on thermaldecom-  Dr. V. R: Chaudhary.
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46.

47.

49,

50,

51.

52.

53.

54,

55.

56.

57.

58.

Mr. A. S, Patil
Mr. G. Prakash Babu Ph. D.

Mrs. V. G. Puranik#* Ph. D.

Mr. P. C. Purohit Ph. D:

Mr. M. V. Rangaishenvi Ph. D,

Mr. J. V. Rao Ph. D.

Mr. K. Ravichandran Ph. D.

Mr. K. Bal Reddy Ph; D

Mr. N. Laxma Reddy Ph. D.

Mr. D. Rajagopala Reddy Ph. D.

Mr. M. B. Sabne Ph. D.

Mr. M. G. Sane M. Sc. !

Mr. K. M, Sathaye Ph. D.

M. Sc.

Shivaji

Poona

Bangalore

Poona

Poona

Osmania

Bombay
Poona
Poona

Poona

Poona

Salford

Poona

g6

Studies in vinyl polymeri-
zation using glycidyl
methacrylate (Blemmer-G)

Reactions of aromatic
hydrocarbons over ZSM-
B zeolites

X-ray analysis of some
crystal structure

Photochemistry of some
organic molecules

Synthetic studies in
terpenes

Studies on some toxico-
logical parameters of
certain pesticides on
Albino rat

Synthesis of some biolo-
gically active compounds

Studies directed towards
the total synthesis of
anthracyclines

Studies directed towards
the total synthesis of
anthracyclines

Studies directed towards
the total synthesis of
anthracyclines

Studies in cellulose:
Modification of cellulose
ester for use in
desalination

Study of absorption
systems for coating,
heating and simultaneous
coating and heating

Isolation and synthesis of
some biologically active
compounds

6

Dr. N. D. Ghatge

Dr. (Miss) S. B.
Kulkami

*Dr. (Mrs.) K. Vijayan

Dr. H. R. Sonawane

Dr. S. N. Kulkarni

*Dr. S. H. Qadri

Dr. A. V. Rama Rao

Dr. A. V. Rama Rao

Dr. A. V. Rama Rao

Dr. A. V. Rama Rao

Dr. N. D. Ghatge

+*Prof. F. Holland

Dr. A. V. Rama Rao

Study of electrical.
structural and optical
properties of thick films
of Cd, SnO,

Macrolides

Studies in isoprenoids
newer aspects of longi-
folene

Encapsulation of carbo-
furan using starch matrix

Studies in carbohydrates
and lipid associates of
leguminaceae

Genome characterization
in plants with special
reference 1o four millet
species

Some applications of
gas chromatographic
techniques in catalysis

Novel organic inter-
mediates and reaction-
an analytical approach

Microbial enzymes-studies
on citrate lyase from K.
aerogenes and E. Coli

Pest control potential of
the oils from mohwa.
neem, etc.

Studies in (i) telechelic

diene polymers, (i) Silicon

containing polyimides

Synthesis of some bio-

logically active componds

Dr. A. P. B. Sinha

Dr. A. V. Rama Rao

Dr. U. R. Nayak

Dr. N. D. Ghatge

Dr. D. D. Nanavati

Dr. P. K. Ranjekar

Dr. V. R. Chouchary

Dr. N. R. Ayyangar

Dr. C. Siva Raman

Dr. R. N. Sharma

Dr. N. D. Ghatge

Dr. A. V. Rama Rao

- 1 2 3 4
59. Mr. M. S. Seity Ph. D. Poona
60. Mr. G. V. Madhava Ph. D. Poona
4, Sharma
61. Miss H. R. Shitole Ph. D. Poona
| 62. Mr. P. G. Shukla M. Sc. Poona
= 63. Mrs. B. Sinha Ph. D. Poona
64. Miss Laxmi Sivaraman Ph. D. Poona
65. Mr. K. R. Srinivasan Ph. D. Poona
66, Mr. K. V. Sirnivasan Ph. D. Bombay
B (Tech.)
; 67. Miss S. Subramanian Ph. D. Poona
|
|
! 68. Mrs. V. 8. Tare M. Sc. Poona
i
o
| 69. Mr. P. P, Wadgaonkar Ph. D. Poona
|
|
| 70. Mr. P. Yadagiri Ph. D. Poona
* * Guide not from NCL *%  Guest Worker
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87 NCL Scientists recognised by different universities as research guides

\
28. Dr. Panse, G. T. Poona, Shivaji |
29. Dr. Pant, L. M. Poona }
1. Dr. Ayyangar, N. R. Bombay, Poona i
i 30. Dr. Patwardhan, V. S. Poona, Shivaji |
2. Dr. Brahme, P. H. Poona | |
e i 31. Dr. Rama Rao, A. V. Bombay, Kakatia, Poona, Shivaji, Vankateswara |
3. Dr. Chaudhari, R. V. Poona, Shivaji : |
_ | 32. Dr. Ranjekar, P. K. Poona, Shivaji |
4. Dr. Chaudhary, V. R. Poona, Shivaji | ‘
. . J— 33. Dr. Rao, A. S. Bombay, Poona, Shivaji
5. Dr. Damodaran, V. Poona, Shri Venkateswara { ‘
34. Dr. Ravindranathan, T Bombay, Marathwada, Shivaji, Poora |
6. Dr. Date, S. K. Poona ;
35. Dr. Roy-Chowdhury, P. Marathwada, Poona, Shivaji
7. Dr. Deshpande V. H. Poona
36. *Dr. Sadana, J. C. Aligarh, Poona
8. Dr. Doraiswamy, L. K. Banaras, Bombay, Calcutta, Jadhavpur, Nagpur, Poona
Salford (UK) 37. Dr Sethi, S. C. Poona
L
m | o s
9. Dr. Ghatge, B. B. Poona, Shivaji - 38. Dr. Sharma, R. N. Poona Shivaji
10. Dr. Gogte, V. N. Poona, Shivaji | 39. Dr. Sinha, A. P. B. Banaras, Bombay, Poona. Shivaji
11. Dr. Gokarn, A. N. Poona ‘ 40. *Dr. Siva Raman, C. Poona
12. Dr. Gopinathan, C. Marathwada, Poon. ‘ 41. Dr. Sonawane, H. R. Marathwada, Poona
13. Dr. Gundiah, S. Karnataka, Poona 42. Dr. Srinivasan, M. C. Poona, Shivaji
14. Dr. Harish Narain Shivaji 43. Dr. Tewari, R. Poona,
15. Dr. Jose, C. I Poona ‘ . 44. Dr. Umapathy, P. Poona
16. Dr. Katti, S. S. Bombay, Poona ‘| ' 45. Dr. Varma, A. J. Poona
17. Dr. Krishnamurthy, K. V. Poona, Shri Venkateswara, 5 46. Dr. Vartak, H. G. Poona, Shivaji
18. Dr. Kulkarni, B. D. Boona 47. Dr. Vernekar, S. P. Poona, Shivaji
19. Dr. Kulkarni, G. H. Nagpur, Poona | 48. Dr. Yadav, J. S. Poona, Shivaji
20. Dr. Kulkarni, S. N. Bombay, Karnataka, Poona, Shivaji * Retired/Emeritus Scientists.
I
21. Dr. Mascarenhas, A. F. Poona ‘
22. Dr. Mashelkar, R, A. Banaras, Bombay, Nagpur, Poona, Salford (UK)
23. Dr. Mitra, R. B. ) Bombay, Poona
24. Dr. Nagasampagi, B. A. Poona
25. *Dr. Nair, P. M. Andhra, Poona, Shivaji *
. ! -t
26. Dr. Nayak, U. R. Poona, Shivaji
27. Dr. Pansare, V. S. Poona
a8
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9. PAPERS PRESENTED AT SYMPOSIA, SEMINARS. ETC.

1.

Chaudhari, R. V.,

Perspective of alcohol based chemical industry,
The Conference of chairman and managing
directors of Sugar industries in Maharashtra,
Mahabaleshwar, April, 1983.

Chaudhari, R. V.,

Recent advances in oxo synthesis,
Symposium  on homogeneous catalysis
organised by the Indian Council of Chemists,
Dharwad, October, 1983.

Kavedia, C. V., Chandwadkar, A. J., Shiralkar,
V. P. and Kotasthane, A. N.,
Thermoanalytical studies of high-silica zeolites
containing organic templates,

4th National Symposium on Thermal Apalysis
IISc., Bangalore, December, 1983.

Chandwadkar, A. J., Balakrishnan, | and
Kulkarni, S. B.,
The conversion of mathanol to light

oelfins over crystalline boro/alumino silicate
zeolites,

lInd  National Workshop on  Catalysis
in Petroleum Industries, |IT Mardas, December
1983.

Shiralkar, V. P. and Kulkarni, S. B.,
Sorption of carbon-dioxide in cation excharged
Y zeolites: Sorption isotherms and state of
sorbed molecule,

lind National Workshop on  Catalysis in
Petroleum Industries, [IT, Madras, December,
1983.

Choudhary, V. R. and Srinivasan, K. R.,
Influence of degree of cation excharge and
pretreatment temperature on the sorption and
diffusion of benzene in H. Na-ZSM5 zeolite at
catalytic conditions,

IInd National Workshep on Catalysis, 117
Madras, December, 1983

Chaudhary, V. R. and Chaudhari, S. K,
Kinetics of hydrogenation of p-nitrotoluene
on Raney-Ni in a stirred three phase slurry
reactor : Analysis of initial rate data,
International Chemical Reaction Engineering
Conference NCL, Pune, January, 1984.
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8.

10.

11.

12-

{3

14.

15.

Chaudhary, V. R. and Sansare, S. D.,
Product distribution in methanol-to-aromatics,
conversior on HZSM5 in a pulse micro-reactor,

36th Annual Session of 1IChE., Pune, January,
1984.

Chaudhary, V. R. and Chaudhari, S. K.,
Kinetics of leaching of aluminium from Raney
Ni-Al alloy with alkali,

36th Annual Session of IIChE, Pune, January,
1984,

Radhakrishnan, K., Brahme, P. H., Chaudhari,
R. V. and Ramchandran, P. A.,

Hydrogenation cf nitrobenzene to aniline over
Pd-C catalyst in a slurry reactor.

36th Annual Session of IIChE, Poona,
January, 1984.

Balaraman, K. S., Kulkarni, B. D. and Mashelkar,
R. A.,

Free radical

A design stratagy

36th Annual Session of IIChE, Pune, January,
1984.

copolymerization  reactors

Chandavar, K. H..
Ratnasamy, P.
Aromatic alkylation over pentasil zeolites-
Toluene to p-xylene/p-ethyl toluene,
Indo-Soviet Seminar on Catalysis, Novosibirsk,
June, 1984.

Kotasthane A. N. and

Chandwadkar, A. J., Kulkarni, S. B., Rajiv
Kumar, Balakrishnan, |. and Ratnasamy, P.,
Synthesis and catalytic properties of borosi-
licate zeolites,

Indo-Soviet Seminar on Catalysis,
Novosibirsk, June, 1984.

Babu, G. P. Santra, M., Shiralkar, V. P. and
Ratnasamy P.,

Isomerization and disproportion of
aromatics over ZSCE zeolites,
Indo-Soviet Seminar on Catalysis, Novosibirsk,
June, 1984.

C, alkyl

Rao. B.S.,Babu, G.P., Shiralkar V.P., Kotasthane,
A. N. and Ratnasamy, P.,

Isomerization of alkylaromatics over ferrosili-
cate zeolites,

9th Ibero-American Symposium on Catalysis,
Portugaul, Lisbon, July, 1984.

16.

17.

18.

18.

20.

21.

22

23.

24,

Ratnasamy, P., Kantak, U. N. and Babu, G. P.,
Catalytic deactivation durirg the upgrading
of coal derived liquids,

8th International Congress on Catalysis,
West-Berlin, July, 1984,

Santra, M., Hegde, S. G. and Sivasankar, S.,
The reforming of n-hexane over Pt-alumina-
zeolite catalysts,

7th National Symposium on Catalysis, Barcda,
February, 1985.

Santra, M., Sivasankar, S., Karthikeyan, P. S,
Viswanathan, S. and Ratnasamy, P.,
Catalytic hydrecdewaxing studies on oils ficm
Bombay high crude,

7th National Symposium on Catalysis, Barcda,
February, 1985.

Kotasthane, A. N. and Shiralkar, V. P.,
Synthesis and chatacterisation of high-silica
pentasilzeolites using triethyl-n-butylammonium
bromide (Tebal Br) as template

7th National Symposium, on Catalysis, Baroda,
February, 1985.

Hegde, S. G. and Chandwadkar, A. J..

Acidity and catalytic activity for methanol
transformation over modified borosilicate and
aluminosilicate zeolites.

7th National Symposium on Catalysis, Baroda,
February, 1985.

Hegde, S. G. and Kulkarni, S. B.,

Sorption properties of ultrastable zeolite
type-Y ( USY),
7th National Symposium on Catalysis,

Baroda, February, 1986.

Sonawane, H. R.,

Photochemistry of multichromophoric organic
molecules and reaction selectivity,

IS¢, Bangalore, July, 1983.

Sonawane, H. R.,

Some aspects of the photochemistry of carbon-
halogen bond,

I | Se, Bangalore July, 1983.

Ravindranathan, T.,

New synthetic approaches to (+4) biotin :
Paper presented at 35th Indian Pharmaceutical
Congress, Hyderabad, Dec., 1983.
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25,

26.

27.

28.

29.

30.

8.

32.

33.

Ravindrarathan, T.
Cycloadditions usir.g pyridine dervatives —

Potential intermediates for naturz! products
synthesis,
Annual Conventicn of Chemists : Cuttack,

December, 1983.

T. Ravindranathan,
Synthesis of biologically
{ compounds,

National Symposium on Synthetic Heterocyclic
Chemistry : Jaipur, February, 1285,

active heterceycelic

Vijaikishore, P. and Karanth, N. G.,

Glycerol Prcduction by yeasts in the presence
of alkaline and steering agents.

52nd Annual Meeting of Society of Biolagical
Chemists (India), NCL, Pune, November, 1983.

Puntambekar, U. S.,

Studies on cellulases by Vofvariella diplasia
52nd Annual Meeting of Society of Biological
Chemists (India), NCL, Pune, November, 1983.

Bhave, M., Lagu, M., Deobagkar, D. N., and
Ranjekar, P. K.,

Restriction enzyme analysis of Cucurbitaceae
plant DNAs,

52nd Annual Meeting of Society of Biological
Chemists (India), NCL, Pune,

November, 1983.

Hendre, R. R., Mascarenhas, A. F. and
Ranjekar, P. K.,

Genome analysis of differentiation and un-
differentiated tissue of sugarcane (Sacchrum
officinarum L.),

52nd Annual Meeting of Society of Biolcgical
Chemists, (Irdia) NCL, Pune, November, 1983.

Krishnamachar, L. and Deobagkar, D. N.,
Novel, electrcphoretic banding pattern of oat
DNA,

52nd Annual Meeting of Society of Biological
Chemists, (India), NCL, Pune, November, 1983.

Patankar, S. N.,

Interphase nuclear structure in Phaseolus species,
52nd Annual Meeting of Society of Biological
Chemists, (India),, NCL Pune, November, 1983.

Gupta. V. S. and Shiva Raman L.,

Molecular analysis of great millet DNA,

52nd Annual Meeting of Society of Biological
Chemists, (India), NCL, Pune, November, 1983,




34,

35,

36.

37.

38.

39.

40,

41.

Shiva Raman, L.,

Fine melting analysis of the DNAs of three
Gramineae plant species,

52nd Annual Meeting of Society of Biolcgical
Chemists (lndia), NCL, Pune, November, 1983.

Bhave, M. and Ranjekar, P. K.,

Molecular analysis of Cucurbitaceae genomes :
Denaturation and reassociaticn piops. rep. DNA
sequences in four plant species,

International XV Congress of Genetics, New
Delhi, December, 1983.

Gupta, V. S., Ranade, S. A. and Ranjekar, P. K.,
Organisation of non-codirg DNA sequences
in plant genomes,

International Congress XV of Genetics, New
Delhi, December, 1983.

Gokhale, D. V., Srinivasan, V. R. and

Deobagkar, D. N.,

Transfer and expression of DNA coding for
cellulases from Cellulomonas uda to Bacillus
subtilis,

International Congress of Genetics, XV New

Delhi, December, 1983.

Shankar, V. Deobagkar, D. N., and Chandra
H. S.

Immobilized antibodies for selective retenticn
of S-methyl cytosine rich DNA,

XV International Congress of Genetics, New
Delhi, December, 1983.

Lagu, M., Bhave, M. and Raniekar, P. K.,
Molecuiar analysis of Cucurbitacese gencmes :
Comparison of DNA in 6 plant species,

XV International Congress of Genetics, New
Delhi December 1983.

Lakshmi, S. and Ranjekar, P. K.,

Occurrence of highly reiterated G-+C rich
DNA sequences in millets,
XV International Congress
Delhi, December, 1983.

of Genetics, New

Joshi, C. P., Patankar, S. M. and Ranjekar, P. K.,
Centromeric heterochromatin in  Allium,

XV International Congress of Genetics, New
Delhi December 1985.

42.

43.

44,

45,

46.

47,

48.

49,

Gokhale. D. V., Puntambekar, U. S., Vyas A. K.
Patil S. G. and Deobagkar, D. N.,

High B-gluccsidase production by Aspergillus
sp. VI,

International Bictechnology Symposium, New
Delhi , February, 1984.

Hendre, R. R., Mascarenhas, A. F. and Ranjekar,
P. K.,

Molecular basis of differentiaticn in sugarcane
(Saccharum officinaram L.),

9th Plant Tissue Culture Association Meeting
Coimbatore, February, 1984,

Hendre, R. R., Mascarenhas, A. F. and Ranjekar,
P. K.,

Molecular basis of differentiaticn in sugarcane
(Saccharum oftficinarum L.),

VIl All India Cell Bio'ogy Conference, Hydera-
bad March, 1984

Patankar S. M., Joshi, C. P. and Ranjekar, P. K.
Condensed chromatin in higher plants,

VII  All  India Cell
Hyderabad, March 1984.

Biolcgy Conference,

Joglekar, A. V., Jogdand, V. V. Gaikwad, B. G.
Dalal, P. M. ¢ nd Karanth N. G.

Cellulose producton by a mutant Penicillium
funiculosum UV-49,

VIl International
New Delhi, 1984.

Biotechnology Symposium,

Vijaikishore, P. and Kararith, N. G.,

Glycerol prcducticn frcm glucose by
fermentaticn,
VIl International Biotechnolocgy Symposium,

New Delhi, 1984.

Gupta, V., Lakshmi, S., Bhave, M., Patankar, D,
Ranade S. A. and Ranjekar, P. K.
Organisation of plant nuclear genomes,

Il International Congress on Cell Biolegy,
Tokyo, Japan, August, 1984.

Ghatge, G. D.. Rele, M. B., Rao, S. S.,
Srinivasan, M. C. and Vartak, H. G.,
Studies on high activity prctease of
diobolus (NCL-82-1-1-),

53rd Annual Meeting of Society of Biologica
Chemists (India) Delhi, October, 1984.

Coni-

j |

-~

50.

51.

52.

53.

54,

b5.

56.

Khire, J. M., Powar, H. S., Powar, V. K,
Srinivasan, M. C. and Vartak, H. G,

Cell bound and extracellular specific glucose
and xylose isomerases from Chainia,

53rd Annual meeting of Society of Biological

Chemists (India), Delhi, October, 1984.

Bodhe, A. M., Ghatge, G. D., Kamthe, M. N.,
Rele, M. V., and Vartak, H. G.,

A simple device for two directional gel electro-
phoresis,

53rd Annual meeting of the Society of Biologi-
cal Chemists (India), Delhi, October, 1984.

Bastawade,
Vartak, H. G.,
Effect of cultural conditions in xylanase secre-
tion by Chainia

25th Anpnuel Conference of Association of

Microbiologists of India, Pantnagar, December,
1984.

K. B., Srinivasan, M. V., and

Vyas, A. K., Puntambekar, U. S. Gokhale, D. V.
and Deobagkar D. N.,
Cellulose gene transferred to ethanol producing

_Zymomonas mobilis,

25th Annual Conference  of Association of
Microbiolcgists of India, Pantnagar, December,
1984,

Puntambekar, U. S., Gokhale D. V. and
Deobagkar, D. N.,

Xylanase and 8-xylosidase production by Asper-
giflus niger,

25th Annual Conference of Association of
Microbiologists of India, Pantnagar, December,
1984.

Sahasrabudhe, N. A. and Ranjekar, P. K.,
Genome size and sequence diversity of repeated
DNA sequences in the cellulolytic fungus,
Penicillium funiculosum, '

25th Annual Conferenece of Association cf
Microbiologists of India, Partnagar, December,
1984.

Bzkare, P. P., Shrctri, J. J., Deshpande, C E,,
Gunjikar, V. G., Date S. K. and Sinha, A. P.B,,
Stabilization c¢f MgOQO and its solid sclutions
with MgO and NiC ;: DTA, DTG and TG studies,
Fourth National Symposium on Thermal Analysis
Decamber, 1983, Bangalore.

b7.

58.

69.

60.

61.

62.

63.

64.

Puranik, V. G., Tavale, S.S. and Guru Row, T.N’
Crystal and molecular structure of tetrahydro-
pyrrolopyrrole,

X\ National Seminar on Crystallogrephy and
Special Symposium in honour of Prof. S.
Ramaseshan, 11SC, Bangalore, April, 1984,

Acharya, K.R., Tavale,S.S. and GuruRow, T.N.,
Conformational features in differently sub-
stituted longifolenes,

XV National Seminar on Crystallography and
Special Symposium in honour of Prof. S.
Ramaseshan, 11SC, Bangalore, April, 1984.

Dhaneshwar, N. N. and Tavale, S. S.,

The structure of methyl ether of Albanol (A),
XV National Seminar on Crystallography and
Special Symposium in honour of Prof. S.
Ramaseshan, |ISc, Bangalare, April, 1984.

Acharya, K. R., Tavale, S. S. and Guru Row,
T. N.,

Conformational flexibility of oxazophosphorin
ring : Structural comparison in two derivatives,
XV National Seminar on Crystallography and
Special Symposium in honour of Prof. S.
Ramaseshan, Bangalore, April, 1984.

Deshpande, C. E., Badrinarayan, S. and

Date, S. K.,

.Stabilized MnO and its solid solutions Mny_«

Zn, Znx 0(x=0.001.-0.05), Part Il — Thermo-
gravimetric and XPS studies,

Symposium on Solid State Physics, BARC,
Bombay, December, 1984.

Kulkarni, S. D., Date, S. K. and Sinha, A. P. B.,
X-ray photoelectron spectroscopic; studies on
manganites,

Symposium on Solid State Physics, BARC,
Bombay, December, 1984,

Salvi, M., Samuel, V., Rao, V. J. and
Sinha, A. P. B.
Zn;P, — An emergirg photovoltaic material,

Symposium on Photovoltaic materials and
devices, NPL, New Delhi, December 1984.

Deshpande C: E., Badrinarayanan, S§. and
Date, S. K.,

XPS and thermogravimetric studies on stabilized
MnO and its solid solutions,

Solid State Physics Symposium, BARC, Bombay,
December, 1984.




65.

66.

67.

68.

69.

70.

1.

Tavale, S. S., Puranik, V. G., Acharya, K. R.
and Guru Row, T. N.,

Structure of IR-6R-4R-2'R-3, 7, 7-Trimethyl-4-
(2-hydroxyethyl)-bicyclo (4.1.0) hept-2-ene,
CIZOHzo'

XVI National Seminar on Crystallography, Univer-
sity of Delhi, Delhi, January, 1985,

Dhaneshwar, N. N.,
Guru Row, T. N.,
Structure of 3-Azabicyclo (3.2.2) nonane-3-
thio (seleno) carboxylic acid-2-1-(2-pyridyl)
ethylidene) hydrazide,

XVI National Seminar on Crystallogrephy, Uni-
versity of Delhi, Delhi, January, 1985.

Tavale, S. S., and

Acharya, K. R., Tavale, S. S., Puranik, V. G.
and Guru Row, T. N., !
Structure of 1, 2-Spirobisindan 1, 3-dione; A
key intermediate towards total synthesis of
Fredericamycin A, C;,04H,,,

XVl  National Seminar on Crystallography,
University of Delhi, Delhi, January, 1985,

Puranik, V. G., Tavale, S. S. and Guru Row, T. N.

Structure of a Bimetallic complex : Salicylalda-
zino dirhodie tetracarbonyl, C,sHmNzOsth,
XVl National Seminar on Crysta:lcgraphy,
University of Delhi, Delhi, January, 1985.

Dhaneshwar, N. N.,
Guru Row, T. N.,
Structure of 5-(carboxymethyl) mercaptcmethyl-
-3-benzylhydantoin, a key intermediate for
total synthesis of biotin,

XVl National Seminar on Crystallcgraphy,
University of Delhi, Delhi, January, 1985,

Tavale, S. S. and

Bakare, P. P., Deshpande, C. E., Shrotri, J. i
Kuber, M. V. and Date, S. K.,

Optical, thermal and magnetic properties of
stabilized MnO :Ni system,

IV National Seminar of Physics of Semicen-
ductor and Devices, Jaipur, January, 1985.

Choudhary, V. R.,
Gunjikar, V. G.,
Influence of preparation conditions of silver
carbonate on its thermal decomposition in
the preparation of silver catalysts,
Symposium on Advances in Catalysis Scierce
and Technology, Baroda, February, 1985.

Pataskar, * S. G., and

72,

73.

74,

75.

76.

i

78.

B

Setty, M. S,

R and D efforts in thick film materizls achieve-
ments and strategies,

Symposium on Hybrid Microelectranics, I. I. Sc.,
Bangalore, February, 1985.

Randad, R. S., and Kulkarni, G. H.,

Synthesis of some acrylic analogues of pyre-
throids,

20th Annual Convention of Chemists, Cuttack,
December, 1983.

Nanda, B., Butalia, M. S., Patwardhan S. A.
and Gupta, A. S.

Role of pheromones in integrated pest manage-
ment,

National Seminar on Behavioural and Physiolo-
gical Approaches in the Management of Crop

Pests, Tamil Nadu Agri. Univ., Coimbatore June
1984,

Patwardhan, S. A., Phadnis A., P., Gund. P,
and Sharma, R. N,

Geraniol based diethers as juvenile hormone
mimics,

National Seminar on Behavioural and Physiolo-
gical Approaches in the Management of Crop
Pests, Tamil Nadu Agril. Univ.,, Coimbatore
June, 1984,

Bhosale S. S. and Kulkarni G. H.,
Synthesis of some optically active IR-trans-
pyrethroids from (+4) -3-carene,

21st Annual Convention of Chemists, Calcutta,
October, 1984.

Mascarenhas, A. F., Nair Sreelata., Khuspe, S.8S.,
Thengane, S. R. and Paranjape, S. V.,

Genetic modification of plants through tissue
culture,

Symposium on Newer Approaches to Biological
Applications, M. S. University, Baroda, October,
1984.

Kulkarni, D. D., Khuspe, S. S. and
Mascarenhas, A. F.,

Isolation of phythium tolerant ginger by tissue
culture,

Sixth  Symposium on  Plantation Crops,

Kottayam, December, 1984.

U}

&

79.

80.

81.

82.

83.

84.

85.

86.

87.

Gupta. P. K., Khuspe, S. S., Agarwal, D. C. and
Mascarenhas, A. F.,

Tissue culture of eucalyptus fou
production,

Vilth International Biotechnology Symposium,
New Delhi, December, 1984.

bicmass

Mascarenhas, A. F,,

Application of plant tissue culture,
Workshop on Plant Molecular Biology, NCL,
Pune, January, 1985.

Nair Sreelatha,

Isolation of haploid and triploid plants from
Annona sequemosa,

Tenth Plant Tissue culture, Conference, Univ.
Maharani College, Jaipur January, 1985.

Thengane. S. R,

In ovulo embryo culture of interspecific cotton
hybrid,

Tenth Plant Tissue Culture Conference,
Maharani College, Jaipur, January, 85.

Univ.

Krishnamurthy, K. V.,

Regeneration studies in grain legumes,
Tenth Plant Tissue Culture Conference, Univ.
of Maharani College, Jaipur, January, 1985.

Mascarenhas, A. F.,

Application of tissue
crops and woody tress,

Tissue Culture Course for

culture to plantation

College Teachers,

University of Poona, February, 1985.
Rawal, S. K.,
Isoenzymes — An overview

DST sponsored training course in Plant Tissue
Culture, NCL, Pune, March, 1985.

Mascarenhas, A. F,,

Application of the tissue culture technologies
to forestry breeding,

DST sponsored training course in Plant Tissue
Culture, NCL, Pune, March, 1985.

Krishnamurthy, K. V.,

Protoplast technology problem and perspectives,
DST Sponsored Trainirg Ccurse in Plant
Tissue Culture, NCL, Pure, March, 1985.

8s.

89.

90.

8l

92.

93.

94,

Ayyanagr, N. R. and Srinivasan, K. V.,

Disperse dyes and their structures — contri-
butions from NCL,

U. D. C. T. Golden Jubillee Seminar on Dyes
for Hydrophobic Fibres. Bombay, February, 1984,

Ghatge, N.D., Vernekar, §. P., Mohite, S. S.
and Wadgaonkar, P. P.

Synthesis and characterization of isocyanate-
terminated polybutadiene prepolymers,

33rd MNational Seminar on High Energy Materials,
RDL, Pune, 1984.

Ghatge, N. D., Sabne, M. B., Gujar, K. B. and
Mahajan, S. S.,

Modification of cellulose acetate by aliphatic
isocyanates,

3rd National conference on water desalination,
CSMCRI, Bhavnagar, February, 1984.

Gopichand, S. and Patwardhan V. S.
Heat pumps for energy saving in
distillation,

Annual Convention of the Sugar Technologists®
Association of India, Madras, 1984.

ethanol

Ayyangar, N. R. and Rajan, J. V.,

Canesugar residues — Technology perspectives,
Seminar on ‘R&D in Sugar Technology in
CSIR, New Delhi, August, 1984.

Diggory, P. J., Devotta, S. and Holland, F. A,,
The design and development of a heat pump
assisted distillation system,

2nd BHRA International Symposium on the
Large Scale Applications of Heat Pumps, York,
England, September, 1984, :

Singh, R. S. and Dahibhate. N. B.
Management of periodic all publications at
the NCL; A Case Study seminar on New Trends
in Managems=nt of Library,

University of Poona, Pune, December, 1984,

il




PATENTS IN FORCE AS ON 31-3-1984

Indian patents sealed

1z

148132

A process for the preparation of new yellow
naphthoguino-quinazoline dione disperse dyes
for polyester fibres.

Ayvyanagr, N. R., Deshpande, R. J. and Wagle,
D. R.

149249

An improved apparatus for the simultaneous
determination of carbon, hydrogen, and halogen
or sulphur in organic matter, coke and coal,
steel and like materials.

Malvankar, R. B., Ramdasi, S. S. and Pansare,
V. S.

1560165 (750/DEL/78)
A process for the preparation of new violet
naphthostyril cationic dyes for application to
polyacrylonitrile fibres.
Ayyangar, N.R., Lahoti, R.J. and Wagle, D. R.

150166

A process for the preparation of new violet
naphthostyril disperse dyes for polyester fibres.
Ayyangar, N. R., Lahoti, R.J. and Woagle, D. R.

150391 (761/DEL/78)

Synthesis of a new insecticide belonging to the
synthetic pyrethroids group.

Mitra, R. B., Kulkarni, G. H., Gore, K. G.,
Muljiani (Miss), Z., Khanna, P. N., Joshi, G. D.,
Khanra, A. S., Choudhari, P. N. and Bhawal,
B. M.

150470 (958/DEL/78)

A new process for the preparation of eis-caronic
acid from 4-x-acetyl-cer-2-ene.

Mitra, R. B., Kulkerri, G. H., Gere, K. G., Khanna,
P. N., Joshi, G. D. and Khanra, A. S.

150474 (793 / DEL / 78)

Improvements in or releting to the preparation
and sintering of manganous zinc ferrous ferrite,
Murthy, M. N. S., Deshpande, C. E., Bakare,
P. P. and Shrotri, (Mrs.) J. d.

151660 (347/DFL/79)

A novel process for recovery of D (4+) camphor-
sulphcnic acid during the resclution of DL-
phenylglycine.

Mitra, R. B., Jeshi, B. N., Hirnge, V. K. and
Natekar (Miss), M. V.

Indian patent applications accepted

s

152306 (411/DEL/79)

Process for the preparation of 3-phenoxybenzyl
1R-cis-2, 2-dimethyl-3 -(2-cyanoprop-1-enyl)
cyclopropane carboxylate,
Mitra, R. B., Kulkarni G. H.,
Z. and Khanna; P. N.

Muljiani, (Miss)

153336 (717/DEL/79)

A new process for the preparation of 1R-cis-2,
2-dimethyl-3-  (2-oxopropyl) cyclopropane
carboxylic acid, an important intermediate in
the synthesis of insecticides of the synthetic
pyrethroids group by oxidation of 3,6,6,
trimethyl, 4-formyl (3, 1, 0)-bicyclo-hex-3-ene,
using suitable oxidising agents,

Mitra, R. B., Kulkarni, G. H., Gore, K. G.,
Muljiani, (Miss) Z., Khanna, P. N,, Joshi, G. D,
and Bhawal, B. M.

Indian patent applications filed

1)

318,/DEL/78

A process for the preparation of new yellow to
violet azo-N-substituted homophthalimide dis-
perse dyes for synthetic fibres.

Ayyangar, N. R., Rao, U. S. and Tilak, B. D.

702/DEL/79

A process for the reactive dyeing of cellulosic
fibres by the application of 6-cyano-7-methyl-
oxazolo (3, 2-a) pyrid-5 (4H)-one followed by
treatment with diazonium salts.

Ayyangar, N. R., Rao, U. S. and Tilak, B. D.

703 / DEL / 79

A process for the preparation of new yellow to
blue azopyrid-2-ene pendant cationic dyes for
acrylic fibres.

Ayyangar, N. R., Rao, U. S. and Tilak, B. D.

704 / DEL / 79
A process for the preparation of new yellow to
red azoarylimidazopyridone disperse dyes for
synthetic fibres.
Ayyangar, N. R., Rao, U. S. and Tilak, B.D.
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798/DEL/79

Process for the preparation of x-cyano-3 «-phe-
noxybenzy! 1-R-cis 2, 2-dimethyl-3 (2-chloro-
prop-1-enyl) cyclopropane carboxylate, a new
insecticide belonging to the synthetic pyre-
throids group.

Mitra, R. B., Kulkarni, G. H., Gore, K. G.
Muljizni (Miss), Z., Khanna, P.N., Joshi, G. D.
and Bhawal, B. N.

869/DEL/79

A process for the isolation of a fraction from
neem exiract enriched with zctive principle
exhibiting oviposition deterrent and anti-feedant
activity against potato tuber moth.
Nagasampagi, B. A., Sharma, R. N., Kulkarni,
(Miss) M. M., Bhosale, A. S. and Tungikar,V.B.,

922/DEL/79

A process for the preparation of new yellow to
violet azo disperse dyes derived from moreho-
linonanphthalenes for appliaticn to synthetic
fibres.

Ayyangar. N. R., Moghe, P. P. and Tilak, B. D.

942/DEL/79

Process for the preparation of a novel controlled
release mosquito larvicide.

Das, K. G., Mirajkar, S. P. and Tungikar, V. B.

949/DEL/79

A process for the preparation of new blue azo-
disperse dyes from 3-chloro-1, 2, 3, 4-tetra-
hydro-7, 8-benzoquilione and the iscmeric
2-(chloromethyl) - berze (g) indoline for the
application of synthetic fibres.

Ayyanagar, N. R.. Moghe, P. P. and Tilak, B. D.

950/DEL/79

A process for the preparation of blue naphtho-
styril cationic dyes. '
Ayyangar, N. R., Moghe, P. P. and Tilak B. D.

91/DEL/80

An improved chemical process for the manu-
facture of high alpha cellulose pulp from natu-
rally occurring cellulosic materials.

Bendale, D. S., Mahajan, M. B.and Karnik, R. S.

208/DEL/80

A new process for the preparation of 2, 2-
dimethy!-3- (2 oxopropyl)- cyclopropane acetic
acid, an important intermediate in the synthesis
of chrysanthemic acid and synthetic pyrethroid
insecticides.

Mitra, R. B., Hinge, V. K. and Khanra, A. 5

13.

14,

15.

16.

17.

18.

19.

378/DEL/80

A process forthe selectiveisolation of vinblastine
sulphate from the leaves of Vinca rosea (Catha-
ranthus roseus G, Don).

Rama Rao, A. V., Venkatswamy, G., Sathaye,
K. M. and Yadagiri P.

425/DEL/80

An improved method for the preparation of
1R-¢is-2, 2-dimsthyl-3-(2-hydroxy-2-car-
boxypropyl) cyclopropane carboxylic acid fram
car-4-ene-3-ol.

Mitra, R. B,, Kulkarni, G. H., Muljiani, (Miss)
Z. Naik, V. G. and Deshmukh, A. R. A. S.

426/DEL/80

A method for the preparation of Y-lactoneof 1R-
cis<2, 2-dimsthyl-3-hydroxymethy! cyclopro-
pane carboxylic acid from methyl 1R-cis=2,
2-dimethyl-3-( 2-oxopropy! ) eyclopropane
carboxylate.

Mitra, R. B., Kulkarni, G. H., Khanna, P. N. and
Joshi, G. D.

444/DEL/80

A process for the manufacture of sodium hydro-
sulphate via ferrous hydrosulphite.
Gopinathan, C., Gopinathan, (Mrs.) S., Unny,

I. R., Awasarkar, P. A., Pandit, S. K., Pardhy,
(Mrs.) S. A., Chatterjee, A. K. and Sonsale, A. Y.

453/DEL/80

A new process for the preparation of 1R-cis-2,
2-dimsthyl-3-(2-oxopropyl) eyclopropane carbo
xylic acid, an important intermediate for the
synthesis of pyrethroid insecticides,

Mitra, R. B., Joshi, G. D. and Khanra, A. S.

512/DEL/80

A new route for the preparation of. 1R, cis-2
2-dimethyl-3-(2-oxopropyl) cyclopropanecar-
boxylic acid, an important intermediate for
the synthesis of pyrethroid insecticides,

Mitra, R. B. and Khanra, A. S.

581/DEL/80

Catalyst and process for the conversion of
alcohol to hydrocarbons.

Kulkarni(Miss), S. B. Ratnasamy, P.,Balakrishnan,

l., Rao, B. S., Chandwadkar (Mrs.). A. J. and
Kotasthane, A. N,




20.

21,

22

23,

24,

25.

26,

27,

599/DEL/80

A process for the preparation of new yellow
naphthoquinoquinazolinedione disperse dyes
for polyester fibres.
Ayyangar, N. R,
Wagle, D. R.

663/DEL/80
A process for the isolation of active principles
from the plant Lavendula gibsoni (L. perottetii
Benth; family Lamiaceae) exhibiting antigona-
dial, antifeedant. oviposition deterrent, repellent
and ovicidal activities against insect pests,
Gupta, A.S., Sharma, R.N., Patwardhan, (Mrs.)
S.A., Bhcsale, A. 8., Zedu (Miss), G. V., Nadkar,
R. Y. and Nanda, B.

669/DEL/80
Catalyst and process for the selective conversicn
of ethylene into aromatic hydrocarbons contain-
ing 6 to 8 carbon atcms.

Ratnasamy, P., Kulkarni (Miss), S. B., Bala-
krishnan, |., Rao, B. S. and Shiralkar, V. P.

732/DEL/80

Catalyst and process for the alkylation of
benzene to ethylbenzene.

Ratnasamy, A., Kulkarni (Miss), S. B., Shiralkar,
V. P., Babu, G. P. and Chandavar, K. H.

843/DEL/80

A process for the preparation of catalyst.
Kulkarni (Miss), S. B., Ratnasamy, P., Kotasthane
A. N., Chandwadkar, (Mrs.), A. J., Babu, G. P.
and Chandavar, K. H.

900/DEL/80]

Improved process for the conversion of toluene
to xylenes.

Kulkarni* (Miss), S. B. Ratnasamy, P,
Kotasthane, A. N., Chandwadkar, (Mrs.), A. J,
Babu, G. P. and Chandavar, K. H.

290/DEL/81

Process for the catalytic conversion of alkylaro-
matic hydrocarbons into paraxylenes,
Ratnasamy, P., Kulkarni (Miss), S. B., Rao, B.S.,
Kotasthane,” A. N., Chandwadkar, (Mrs.), A. J.
Kulkarni, S. J. and Hegde, S. G.

Deshpande, R. J. and

291/DEL/81

Process for the preparation of a catalytic

composite material.
Kulkarni (Miss), S. B. Ratnaseamy, P., Shiralker,
V. P., Balakrishnan, |. and Kavedia, C. V.

28. 630/DEL/81

29,

30.

31.

32.

33.

34,

35.

36.

37,

Improved process for the disproportionation of
toluene tc benzene and xylene.

Ratnasemy, P., Kulkerni (Miss), S. B. Babu,
G. P., Chandavar, K. H., Balakrishnan, l. and
Shiralkar, V. P.

668/DEL/81

A process for the preparation of polyamides,
Ghatge, N. D. and Mullick, U. P.

702/DEL/81

A process for the
cellulose acetate.
Ghatge, N. D., Sabne, M. B. and Gujar, K. B.

703/DEL/81
Improved process for the preparation of ethyl
-«-(carbethoxy)-3-(substituted anilino) acrylates.

Ayyangar, N. R., Jinaraj, V. K., Lahoti, R. J. and
Danial, T.

707/DEL/81

An improved process for the preparation of
aromatic hydrocarbons from ethyl alcoho! in a
single step conversion.

Kulkarni, (Miss), S. B., Ratnasamy, P., Bala-
krishnan, !., Rao, B. S., Chandwadkar, {(Mrs.)
A. J. and Kotasthane, A. N.

804/DEL/81

Process for the synthesis of new 3, 6-diaryl-3-4
dihydro 1, 3, 2-oxazaphosphorin-2-oxides.
Tilak, B. D., Gogte, V. N. and Modak, A. S.

21/DEL/82

Process for the preparation of improved compo-
site catalyst material.

Kulkarni, (Miss) S. B. Ratnasamy, P., Bala-
krishnan, 1., Kulkarni, S. J. and Borade, R. B.

44/DEL/82

An improved process for the catalytic alkylation
of benzene to ethylbenzene,

Ratnasamy, P., Kulkarni (Miss), S. B., Shiralkar,
V. P. Babu, G. P. and Chandavar, K. H.

78/DEL/82 .

An improved process for the preparation of
substituted aromatic diamines.

Ghatge, N. D. and Maldar, N. N.

96/DEL/82 drh

A novel device for solar thermal conversion in
which fluid is used as an absorbing medium.
Sathaye, S. D., Potdar, H. S., Soni, H. S, and
Sinha, A. P. B.

preparation of improved

39.

40,

41.

42,

43.

44.

45,

46.

476/DEL/82

An improved process for the preparation of N-
Alkyldiisopropanclamines.

Nerlekar, P. G. and Moghe, P. P.

478/DEL/82

Aprocessforthe preparationofstable manganous
oxide (MnOQ).

Murthy, M. N. S., Deshpande, C. E., Bakare,
P. P. and Shrotri, (Mrs) J. J.

66 /DEL/82

A process for the synthesis of(+4) 4-demethoxy-
7-deoxydaunomycinone - A key intermediate
for the manufacture of 4-demethoxydaunomycin,
an anttiumor compound.

Rama Rao, A. V., Chanda, B. and Borate, H. B.

670/DEL/82

An improved process for the preparation of
thermoplastic polyurethane polymers.
Ghatge, N. D. and Jadhav, J. Y.

b7/DEL/83

Process for the preparation of open pore poly-
mer gel beads with desired entrapped whole
cells for use in fermentation reactions.
SivaRaman, H., Rao, B. S., Shanker, V., Pundle,
A. V. and SivaRaman, C.

58/DEL/83

A catalytic process for the
methanol to olefirs,
Kulkarni, (Miss) S. B., Ratnasamy, P., Bala-
krishnan, |., Rao, B. S., Shiralkar. V. P., Hegde,
S. G. and Kotasthane, A. N.

60/DEL/83

An improved process for the production of
pyridoxine hydrochloride (Vitamin Byg)

Rama ‘Rao, A. V., Joshi, C. G., Rao.,, M. N.
and Sathe, V. M.

115/DEL/83

A process for the preparztion of composite
catalyst material.

Kulkarni, (Miss) S. B., Ratnasamy, P., Bala-
krishnan, 1., Shiralkar, V. P., Kotasthane, A. N.,
Rao, B. S. and Borade, R. B.

140/DEL/83 7

A process for the preparation of car-4-ene-3-ol
an intermediate for use in_ the synthesis of
pyrethroid insecticides.

Mitra, R. B., Muljiani, (Miss), Z and Deshmukh,
A.R.A. S,

conversion of

47.

48.

49,

50.

Dl

52,

53

54,

275/DEL/83*

Process for the preparation of crystalline catalyst
composite material designated encilite.
Ratnasamy. P., Borade, R. B., Kulkarni, (Miss)
S. B. and Hegade, S. G.

296/DEL/83*

A process for the preparation of homogeneous
metal chiral ligands catalysts using natural
alkaloids.

Gogate, V. N., Natu, A. A. and Ahuja, R. R.

370/DEL/83*

Process for the catalytic conversion of methanol
to hydrocarbons mainly olefins.

Ratnasamy, P., Kulkarni, (Miss) S. B., Bala-
krishnan, |., Rao., B. S., Shiralkar, V. P., Hegde,
S. G. and Borade, R. B.

437/DEL/83*
A process for the conversion of alkanols to
hydrocarbons.

Ratnasamy, P., Balakrishnan, |. and Rao, B. S,

539/DEL/83*

A novel process for the preparation of isocyanate
terminated Telechelic) diene prepolymers by
free radical polymerization technique.
Ghatge, N. D., Vernekar, S. P. and Vadgaonkar,
PR

585/DEL/83*

An improved process for the preparation of 4-
amino-3-nitrobenzophenone with or without
alkyl substituents,

Ayyangar, N. R., Lahoti, R. J. and Thomas, D.

628/DEL/83*

A process for the manufacture of benezene
and xylenes admixtures from alkyl aromatic
hydrocarbons.

Ratnasamy, P., Kulkarni, (Miss) S. B., Meshram
N. R. and Hegde, S. G.

115/DEL/84* |

A process for the preparation of 2, 2-dimethy!
-3- (n-propyl) cyclopropane acetic acid by
reaction of hydrazine hydrate with 2, 2-dimethyl-
3- (2-oxopropyl) cyclopropane acetic acid.
Mitra, R. B., Joshi, B. N., Natekar, (Miss) M. V.,
Arable, A. A. and Shinde, D. D.




85

56.

116/DEL/84*

A process for the preparation of substituted
alkyl, cyclohexyl. cyclohexylalkyl, aralky!,
aryloxyalkyl esters of 2, 2-dimethyl-3-(2-
oxopropyl) cyclopropane acetic acid by trans-
esterification.

Mitra, R. B., Joshi, B. N., Natekar, (Miss) M.V,
Arable, A. A. and Shinde, D. D.

191/DEL/84*

Preparation of substituted alkyl cyclohexyl,
cyclohexyalkyl/aryl, arakyl, esters of 2, 2-
dimethyl-3-(2-oxopropyl) cyclcpropane acetic
acid and 2, 2-dimethyl-3-(n-propyl) cyclcpre-
pane acetic acid derived frem () 3-cirene as
potential miticides by the reacticn with thicnyl
chloride.

* These applications were newly filed during
the vyear.

Foreign patent application sealed

15

U. K. Patent Application No. 7935813

New pyrethroid (corresponds to the Indian
Patent Application No. 761/DEL/78-Synthesis
of a new insecticide belongirg to the synthetic
pyrethroids group).

Mitra, R. B., Kulkarni.. G. G., Gore, K. G,
Muljiani, (Miss) Z., Khanna, P. N., Joshi, G. D,,
khanra, A. S. and Bhiwal B. M.

Foreign patent application filed

s

Netherland Patent Application No. 79.07332
Werkwijze on insecticiden uit de pyrethoide-
group to bereiden (correspords to the Indian
Patent Application No. 761/DEL/78-Synthesis
of a new insecticide belonging to the synthetic
pyrethroids group).

Mitra. R. B., Kulkarni. G. H., Gore, K. G,
Muljiani, (Miss) Z., Khanna, P. N., Joshi, G. D.,
Khanra, A. S. and Bhawal, B. M.

O d

PATENTS IN FORCE As on 31-3-1985

Indian patents sealed

L

148132

A process for the preparation of new yellow
naphthoquino-quinazoline dicne disperse dyes
for polyester fibres.

Ayyangar, N. B., Deshpande, R. J. and Wagle,
D. R.

149249

An improved apparatus for the simultaneous
determination of carbon, hydrogen and halagen
or sulphur in organic metter, coke ard coal,
steel and like materials.

Malvankar R. B.. Ramdasi, S. S. and Pansare,
AEREN

150165

A process for the preparation of new violet
naphthostyril cationic dyes for application to
polyacrylonitrile fibres.

Ayyangar, N. R., Lahoti, R. J. and Wagle, D. R.

150166

A process for the preparation of new violet
naphthostyril disperse dyes for polyester fibres.
Ayyangar, N. R., Lahoti, R. J. and Wagle. D. R.

150391

Synthesis of a new insecticide belonging to
the synthetic pyrethroids group.

Mitra, R. B., Kulkarni, G. H., Gore, K. G., Muljiani
(Miss), Z., Khanna, P. N., Joshi, G. D., Khanra,
A. S., Choudhari, P. N. and Bhawal, B. M.

150470

A new process for the preparation of cis-caronic
acid from 4-x-acetyl-car-2-ene.

Mitra, R. B., Kulkarni, G. H., Gore, K. G., Khanna,
P. N., Joshi, G. D. and Khanra, A. S.

151660

A novel process for recovery of D (+4-) comphor-
sulphonic acid during the resolution of DL-
phenylglycine.

Mitra, R. B., Joshi, B. N., Hinge, V. K. and
Natekar (Miss), M. V.

152306 (411/DEL/79)

Process for the preparation of 3-phenoxybenzyl
1R-cis-2, 2-dimethyl-3 (2-cyanoprop-1-enyl)
cyclopropane carboxylate.

Mitra, R. B.. Kulkarni, G. H., Muljiani (Miss}),
Z. and Khanna, P. N.

9.

153336 (797/DEL/79)

A new process for the preparation of 1R-cis-2,
2-dimethyl (2-oxopropyl) cyclopropane carbo-
xylic acid, an important intermediate in the
synthesis of insecticides of the synthetic pyre-
throids group by oxidation of 3, 6, 6-trimethyl
4-formyl (3, 1, 0)-bicyclo-hex-3-ene, using
suitable oxidising agents.

Mitra, R. B., Kulkarni G.H. Gore, K. G., Muljiani
(Miss), Z., Khanna, P. N., Joshi, G. D. and
Bhawal, B. M.

Indian patent applications accepted

1L,

153415 (869/DEL/79)

A process for the isolation of a fraction from
neem extract enriched with active principle
exhibiting ovipositon deterrent and anti-fedant
activity against potato tuber moth.
Nagasampagi, B. A., Sharma, R. N., Kulkanri
(Miss), M. M., Bhosale, A. S. and Tungikar,
V. B;

153460 (798/DEL/79)

Process for the preparation of «-cyano-3-
phenoxy-benzyl 1-R-cis-2, 2-dimethyl-3-(2-
chloroprop-1-enyl) cycloprcpane carboxylate,
a new insecticide belonging to the synthetic
pyrethroids group.

Mitra, R. B., Kulkarni, G. H., Gore, K. G.,
Muljiani (Miss), Z., Khanra, P. N., Joshi, G. D.
and Bhawal, B. M.

153687 (942/DEL/79)
Process for the preparation of a novel controlled
release mosquito larvicide.

Das, K. G., Mirajkar, S. P. and Tungikar, V. B.

153634 (91/DEL/80)

An improved chemical process for the manu-
facture of high alpha cellulose pulp froam
naturally occurring cellulcsic materials.
Bendale, D. S. Mahajan, M. B. and Karnik,
RIS,

153878 (208/DEL/80)

A new process for the preparation of 2, 2-
dimethyl-3-(2-oxopropyl)-cyclopropane acetic
acid, an important intermediate in the synthesis
of chrysanthemic acid and synthetic pyrethroid
insecticides.

Mitra, B. B. Hinge, V. K. and Khanra, A. S.

@

10.

i

1

13.

154233 (950/DEL/79)

A process for the preparation of blue naptho-
styril cationic dyes.

Ayyangar, N, R., Moghe, P. P. and Tilak, B. D.

154331 (378/DEL/80)

A process for the selective isolation of vinbla-
stine sulphate from the leaves of Vinca rosea
(Catharanthus roseus G. Don.)

Rama Rao, A. V., Venkatswamy, G., Sathaye,
K. M. and Yadagiri, P.

164394 (453/DEL/80)

A new process for the preparation of 1R-cis-2,
2-dimethyl-3-(2-oxopropyl) cycloprcpane
carboxylic acid, an important intermediate for
the synthesis of pyrethroid insecticides.

Mitra, R. B., Joshi, G. D. and Khanra, A. S.,

154396 (512/DEL/80)

A new route for the preparation of 1R, cis-2-2-
dimethyl-3-(2-oxopropyl) cyclopropanecar-
boxylic acid, an important intermediate for the
synthesis of pyrethroid insecticides.

Mitra, R. B. and Khanra, A. S.

154460 (318/DEL/78)

A process for the preparation of new yellow
to violet azo-N-substituted homophthalimide
disperse dyes for synthetic fibres.

Ayyangar, N. R., Rao, U. S. and Tilak, B. D.

154665 (425/DEL/80)

An improved method for the preparation of
1R-cis-2, 2-dimethyl-3-(2-hydroxy-2-car-
boxypropyl) cyclopropane carboxylic acid from
car-4-ene-3-ol.

Mitra, R. B., Kulkarni, G. H., Muljiani (Miss),
Z., Naik, V. G. and Deshmukh, A. R. A. S.

15466 (426/DEL/80)

A method for the preparation of Y-lactone of
1R--cis-2, 2-dimethyl-3-hydroxymethyl cyclo-
propane carboxylic acid from methyl 1R-¢/s-2,
2-dimethyl-3-(2-oxopropyl) cyclopropane
carboxylate.

Mitra, R. B., Kulkarni G. H.. Khanna, P. N. and
Josni. G. D.

154667 (444/DEL/80)

A process for the manufacture of sodium hydro-
sulphate via ferrous hydrosulphite.
Gopinathan, C., Gopinathan (Mrs.) S., Unny,
I. R., Awesarkar, P. A., Pandit, S. K., Pardhy,
(Mrs.), S. A., Chatterjee, A.K, and Sonsale, A. Y.




14,

1.

16.

154669 (581/DEL/80)

Catalyst and process for the converzion of
aleohol to hydrocarbons, :
Kulkarni(Miss), S.B., Ratnasamy, P., Balakrishnan
l.. Rao, B. S, Chandwadkar (Mrs.), A.J. and
Kotasthane, A. N.

154702 (900/DEL/80)

Improved process for the conversion of toluene
to xylenes.

Kulkarni (Miss), S. B, Ratnasamy, P.,
Kotasthane, - A. N., Chandwadkar (Mrs),
A. J., Babu, G. P. and Chandavar K. H.

155205 (843/DEL/80)

A process for the preparation of catalyst.
Kulkarni (Miss), S.B., Ratnasamy, P., Kotasthane,
A. N., Chandwadkar (Mrs.), A. J., Babu, G, P.
and Chandavar, K. H.

Indian patent applications filed

1.

702/DEL/79

A process for the reactive dyeing of cellulosic
fibres by the application of 6-cyano-7-methyl-
oxazolo (3, 2-a) pyrid-5 (4H)-one followed
by treatment with diazonium salts.
Ayyanagar, N. R., Rao, U. S. and Tilak, B. D.

703/DEL/79

A process for the preparation of new yellow
to blue azopyride-2-one pendant cationic
dyes for acrylic fibres.

Ayyangar, N. R., Rao, U. S. and Tilak, B. D.

922/DEL/89

A process for the preparation of new yellow
to violet azo disperse dyes derived frcm
morpholinonaphthalenes for application to
synthetic fibres.

Ayynagar, N. R., Moghe, P. P, and Tilak, B. D.

949/DEL/79

A process for the preparation of new blue azo
disperse dyes from 3-chloro 1, 2, 3, 4-tetra-
hydro-7, 8-benzoquinoline and the iscmeric
2-(chloromethyl)-benz-(g)-indoline for the

application of synthetic fibres.

Ayyangar, N. R., Moghe, P, P:and Tilak, B. D.

599/DEL/80

A process for the preparation of new yellow
naphtho-quinoguinezolinedicne disperse dyes
for polyester fibres.

gnye‘lngar, N. R., Deshpande, R. J. arnd Wegle,

6. 663/DEL/80

10

11.

12,

13.

A procsss for the isolation of active principles
from the plant Lavendula gibsoni (L. Perottetii
Benth; family Lamiaceae ) exhibiting anti-
gonadial, antifedant, ovipositicn deterent,
repellent and ovicidal activities against insect
pests. ;

Gupta, A. S., Sharma, R. N., Patwardhan (Mrs.),

S.A., Bhosale, A. S., Zadu (Miss), G. V., Nadkar,
R. Y. and Nanda, B.

669/DEL/80

Catalyst and process for the selective conver-
sion of ethylene into aromatic hydrocarbons
containing 6 to 8 carbon atoms.

Ratnasamy, P., Kulkarni (Miss), S. B., Bala-
krishnan, |., Rao, B. S. and Shiralkar, V. P.

732/DEL/80

Catalyst and process for the alkylation of
benezene to ethylbenzene.

Ratnasamy, P., Kulkarni (Miss), S. B., Shiralkar,
V. P., Babu, G. P. and Chandavar, K. H.

290/DEL/81

Process for the catalytic conversion of alkylaro-
matic hydrocarbons into paraxylenes.
Ratnasamy, P., Kulkarni (Miss), S. B., Rao,
B. S., Kotasthane, A. Chandwadkar (Mrs),
A. J., Kulkarni, S. J. and Hegde, S. G.

291/DEL/81

Process for the preparation of a catalytic com-
posite material.

Kulkarni (Miss), S. B., Ratnasamy, P., Shiralkar,
V. P., Balakrishnan, |. and Kavedia, C. V,

630/DEL/81

Improved process for the disproportionation
of toluene to benzene and zylene.
Ratnasamy, P., Kulkarni (Miss), S. B. Babu,
G. P., Chandavar, K. H., Balakrishnan, I. and
Shiralkar, V. P.

668/DEL/81
A process for the preparation of polyamides.

Ghatge, N. D. and Mullick, U. P.

702/DEL/81
A process for the preparation of
cellulose acetate.

Ghatge, N. D., Sabne, M. B. and Gujar, K. B.

improved

14,

15,

16.

7

18.

18,

20.

21

22.

703/DEL/81

Improved process for the preparation of ethyl-
-x-(carbethoxy)-8 (substituted anilino) acry-
lates.

Ayyangar, N. R., Jinaraj, V. K., Lahoti, R. J.
and Danial, T.

707/DEL/81

An improved process for the preparation of
aromatic hydrocarbons from ethyl alcohol in
a single step conversion.

Kulkarni (Miss), S. B., Ratnasamy, P.,
Balakrishnan, 1., Rao, B. S., Chandwadkar
(Mrs.), A. J. and Kotasthane, A. N.

804/DEL/81

Process for the synthesis of new 3, 6-diaryl-
3-4 dihydro 1, 3, 2-oxazaphosphorin-2-oxides.
Tilak, B. D., Gogte, V. N. and Modak, A. S.

21/DEL/82

Process for the preparation of improved com-
posite catalyst material.

Kulkarni (Miss), S. B., Ratnasamy P., Bala-
krishnan, 1., Kulkarni, S. J. and Borade, R. B.

44/DEL/82

An improved process for the catalytic alkylation
of benzene to ethylbenzene.

Ratnasamy, P., Kulkarni (Miss), S. B., Shiralkar,
V. P., Babu, G. P. and Chandavar, K, H.

78/DEL/82
An improved process for the preparation of
substituted aromatic diamines.

Ghatge, N. D. and Maldar, N. N.

96/DEL/82
A novel device for solar thermal conversion in

which fluid is used as an absorbing medium.

Sathaye, S. D., Potdar, H. S., Soni, H. S. and
Sinha, A. P. B.

476/DEL/82

An improved process for the preparation of
N-alkyldiso-propanolamine.

Nerlekar, P. G. and Moghe, P. P.

478/DEL/82

A process for the preparation of stable manga-
anous oxide (Mn0O).

Murthy, M. B. S., Deshpande, C. E., Bakare,
P. P. and Shrotri (Mrs.), J. J.

23.

24,

25.

26.

27.

28.

29

30.

668/DEL/82

A process for the synthesis of (4+) 4-deme-
thoxy-7-deoxydaunomycinone-A key inter-
madiate for the manufacture of 4-demethoxy-
daunomyein, an antitumor compound.

Rama Rao, A. V., Chanda (Mrs.), B. and Borate,
H. B.

670/DEL/82

An improved process for the preparation of
thermoplastic polyurethane polymers.
Ghatge, N. D. and Jadhay, J. Y.

57/DEL/83

Process for the preparation of open pore polymer
gel beads with desired entrapped whole cells
for use in fermentation reasctions.

Siva Raman (Mrs.), H., Rao, B. S., Shankar,
V., Pundle, A. V. and Siva Raman, C.

58/DEL/83

A catalytic process for the conversion of
methanol to olefins.

Kulkarni (Miss), S. B., Ratnasamy, P., Bala-
krishnan, I., Rao, B. S., Shirlkar, V. P., Hegde,
S. G. and Kotasthane, A. N.

60/DEL/83

An improved process for the production of
pyridoxine hydrochloride (vitamin B,).

Rama Rao, A. V., Joshi, C. G., Rao, M. N. and
Sathe, V. M.

115/DEL/83

A process for the preparation of composite
catalyst material.

Kulkarni (Miss), S. B., Ratnasamy, P., Bala-
krishnan, 1., Shiralkar, V. P., Kotasthane, A. N.,
Rao, B. S. and Borade, R. B.

140/DEL/83

A process for the preparation of car-4-ene-3-01
an intermediate for use in the synthesis ol
pyrethroid insecticides.

Mitra, R. B., Muljiani (Miss), Z. and Deshmukh,
A. R. A. S.

275/DEL/83*

Process for the preparation of crystalline catalyst
composite material designated Encilite.
Ratnasamy, P., Borade, R. B., Kulkarni (Miss),
S. B. and Hegde, S. G.




31,

32.

33.

34,

35.

36.

37.

- 3-(n-propyl)

38.

296/DEL/83*

A process for the preparation of homogeneous
metal chiral ligands catalysts using natural,
alkaloids.

Gogte, V. N., Natu, A. A. and Ahuja (Miss.),
R. R.

370/DEL/83*

Process for the catalytic conversion of methanol
to hydrocarbons mainly olefins.

Ratnasamy, P., Kulkarni (Miss), S. B., Bala-
krishnan, I., Rao, B. S., Shiralkar, V. P., Hegde,
S. G. and Borade, R. B.

437/DEL/83+
A process for the conversion of alkanols to
hydrocarbons.
Ratnasamy, P., Balakrishnan, I. and Rao, B. S.

539/DEL/83*

A novel process for the preparation of isocyanate
terminated (Telechelic) diene prepolymers by
free radical polymerization technigue.

Ghatge, N. D., Vernekar, S. P. and Vadgaonkar,
2 s

628/DEL/83+

A process for the manuafcture of benzene and
xylenes admixtures from alkyl aromatic hydro-
carbons.

Ratnasamy, P., Kulkarni (Miss), S. B., Meshrem,
N. R.-and Hegde, S. G.

585/DEL/83*

An improved process for the preparation of 4-
amino-3-nitrobenzophenone with or without
alkyl substituents.

Ayyangar, N. R., Lahoti, R. J. and Thcmas, D.

115/DEL/84+
A process for the preparation of 2, 2-dimethyi-
cyclopropane acetic acid by
reaction of hydrazine hydrate with 2, 2-dimethly-
3- (2-oxopropyl) cyclopropane acetic acid.
Mitra, R. B., Joshi, B. N., Natekar (Miss), M. V.,
Arabale, A. A. and Shinde, D. D.

116/DEL/84x

A process for the preparation of substituted
alkyl,  cyclohexyl, cyclohexylalkyl, aralkyl,
aryloxyalkyl esters of 2, 2-dimethyl-3-(2-
oxopropyl) cyclopropane acetic acid by trans-
esterification.

Mitra, R. B., Joshi, B. N., Natekar (Miss), M. C.,
Arabale, A. A. and Shinde, D. D.

38.

40.

41,

42,

43.

44,

45.

486,

191/DEL/84*

Preparations of substituted alkyl, cyclohexyl,
cyclohexylalkyl aryl, aralkyl, esters of 2;
2-dimethyl-3-(2-oxoprophy!) cyclopropane
acetic acid and 2, 2-dimethyl-3-(n-propyl)
cyclopropane acetic acid derived form (+)
3-carene as potential miticides by the reaction
with thionyl chloride.

Mitra, R. B. Joshi, B. N., Natekar (Miss),
M.V., Arabale, A. A. and Shinde. D. D.

506/DEL/84+

A process for synthesis of 22, 23-dihydroxy-
248-ethyl-3 « 5 cyclo-5 «-cholestan-6-ones
from phytosterols of sugarcane wax.

Mitra. R. B., Kapoor (Miss), V. M, and Hazra,
B. G.

507/DEL/84*
An improved process for the preparation of
monoalkyl esters, of azelaic acid.

Mitra, R. B., Joshi, R. S. and Lunkad, K. F.

537/DEL/84*
An improved process for the preparation of
SYM N, N' disubstituted diarylurea compounds.

Ayyangar, N. R. and Choudhary, A. R.

587/DEL/84*
A novel process for the manufacture of 2, 4-
dichloro-5-pentadecylphenoxy acetic acid.

Amarnath, N., Ghatge, N. D. and Moghe, P. P,

664/DEL /84"

Improvements in or relating to the preparation
of 3-methyl-but-2-ene-YL acetate,

Mitra, R. B., Kulkarni, G. H., Joshi, R.S., Khanna
P. N., Lunkad, K. F. and Shaha, S. C.

837/DEL/84+*
A process for separation of stigmasterol derived
products from phytosterols of sugarcane wax,

Mitra, R B., Kapoor (Miss), V. M. and Hazra,
B. G.

60/DEL/85*

Process for the preparation of new catalyst
composite material useful for conversion of
alkanols to hydrocarbons.

Ratnasamy, P., Kulkarni, (Miss) S. B., Kotasthane
A. N. and Shiralkar, V. P.

¥

47.

48,

49,

50.

b1.

61/DEL/850

Process for the preparation of a catalyst useful
for selective conversion of ethylene into aro-
matic hydrocarbon containing 6-8 carbon
atoms.

Ratnasamy, P., Kulkarni (Miss), S. B., Bala-
krishnan, I., Rao, B. S. and Shiralkar, V. P.

224/DEL/85*

Improvements in or relating to the process for
the isolation of useful sterols from sugarcane
wax.

Mitra, R. B., and Kapadia, V. H.

251/DEL/85*

A process for preparing base polymer for ion-
exchange membranes.

Saini, R., Nadkarni, V. M., Dutta, A., Ghosh,
S., Kshirsagar, S. N. and Mashelkar, R. A.

267/DEL/850

A device for obtaining NMR spectra in undeu-
terated solvents on FT (fourier transform)
instruments.

Deshpande K. G.

279/DEL/85* :
Process for conversion of methanol to olefins.

Ratnasamy, P., Balakrishnan, 1., Rajiv Kumar
and S. G. Hegde.

Foreign patent application sealed

U. K. Patent Application No. 7935813

New pyrethroid (corresponds to the Indian
Patent Application No. 761/DEL/78-Synthesis
of a new insecticide belonging to the synthetic
pyrethroids group)

Mitra. R. B., Kulkarni, G. H., Gore, K.G., Muljiani
(Miss), Z., Khanna, P. N., Joshi, G. D., Khanra
A. S. and Bhawal, B. M.

Foreign Patent applications filed

1.

Netherland Patent Application No. 7907332
Werkwijze on insecticiden uit de pyrethoide
group to bereiden (corresponds to the Indian
Patent Application No. 761/DEL/78-Synthesis
of a new insecticide belonging to the synthetic
pyrethroids group.

Mitra, R. B. Kulkarni, G., H. Gore, K. G., Muljiani
(Miss), Z. Khanna, P. N., Joshi, G. D., Khanra,
A. S. and Bhawal, B. M.

> 00N

2

10.
14

12.

13.
14.
15,

16.

Algerian patent application no. 7124184%*
Australian patent application no. 30020/84%*
Canadian patent application no. 457311**
Canadian patent application no. 457310%*
Canadian patent application no. 45709%*
East German patent application no. 7036%*
Egyptian patent application no. 763/84**
European patent application no. 84302893%*
Indonetian patent application no. 10173%*
Thailand patent application no. 2565%*
Pakistan patent application no. 251/84**
USA patent application no. 06/608172%*
USA patent application no. 06/608173%*
USA patent application no. 06/609912*%*

USSR patent application no. 3770903.04%#

F

These foreign patent applications corresponding
to Indian patent applications nos. 275/DEL/83 and
437/DEL/83 were newly filed during the year.

R
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{ | c -
g =] o - B i o g = . _
et = pi e ‘
. & : : | BES 3 LIST OF PROCESSES AVAILABLE
£ o o = == e n -
= o g = [ 19 E ;fi (As in March 1986)
= - HE, — -
= o z | > SZE & Sl. N f tl i '
= = = = 2 & a . Name of the process/ Field of Major raw Range of total Remarks
® e :
o = 8 g gk 2 No. product utilisation materials capital
e £ o= & ET8 o requirement
28 a
E % E : 3 ' 2 3
o= ® g I = o 4 5 6
) o ™
% 2 2 2 ® gazE § .
- m = = o = = Tre e - -
e % 5 g _g _g = = z = g_g -:c: 1. Acetanilide Drug and dye Aniline and acetic acid C Released, in I
.- bl — = - = i
?,'g _E g ?f; § .8 :%. g g ‘_E_. :(g g intermediate production,
S s < g = g z _g S o -; turn-key plant
ZE o = = 8 a S o available '
- w =L 38 o ) I
= & J = 3 £ 2 = through project '
< <+ 3 c::tg g~ 3 955 F engineers
T T
@ 3 T . =% ®BS EZ® o 2. Anili ic | i i
: S E o O o oy o= .= 8 = ® .. Aniline Organic intermediate Nitrobenzene, hydrogen C  Released
B - P
= ¥ O Er & B e s O S g o - and catalyst
W o 0 @ oD o i - ®© = @ = ©
- O o T'ng’;:m - <c‘-9| n O‘S @ oy : g
.EB 2% E & = g S a5 sy & g 29 - s = 3. Atrazine Herbicide Cyanuric chloride, ethylamine C  Released
= [ie] & - — A= . &
2 3 g S = = ,'g == ¥§ o o = g {?g’lﬁ S and monoisopropylamine
f e BB Oro f SR £ - T2 0w >8 g : ili
«| S8 T2 0284 E55 S% 4T +5 | g 285 I 4. tert-Butyl catechol Stabilizer and poly-  Catechol, tert-butyl alcohol ~ A Released, in
o B = 8 £ .= =29 25 - o 8§ = = merization inhibitor and catalyst roduction
T o wn = 0 200 0 g Y E 55 0w a2 - . P 0
SR 8¢ 5 <8 E o o .28 £3 £ g0 2 for synthetic rubber
+® 55 S=£ 2 Foo H = 5= S 578 ] - |
QE = 0 5 9 = E O ;7 S @ £ = = = o 2 i i i teart :
O3 g: it g © S8ag § g €4 0BE |5 B28 25 o] 5. Butyl titanate Insulating varnish, Butarol and titanium B Released, in '
2% 235 8 =z - E GE B T én 2= % g0 =g special paints, tetrachloride production '
@ 3 © e 2T @O ‘B S~ ESw EOQ = &
< S ©m® T O g5 B = = .= ==l - = catalyst
39 of3 222 5285 .o 532285 | €88 e »
2 i Uj o, m s " . .- w - " . - |
fo S g g & - __=§¢ g 2 = ' = e = g 6. Can lining composition  Lining cans for storing Synthetic rubber latex, A Released, in
- — -— By o~ . - . - » "
o BT = = 0Ooom m E = = 24 ; sE i g r (based on nitrile rubber mineral oils, greases, synthetic resins and production
‘ e = o 8t c O latex) food rubber chemicals
) s ©E 3 = mica |
@ = s '
) = ey @ T 0 3 e .
™ = 2 . =S SE 7. Can sealing composition Metal can industry Natural rubber latex A Released, in
R 2 3 @ T =) (based on natural rubber) d rubber chemi i
- i = T e @ £ 40 = and rubber chemicals production
© - = e 7]
@ o ] — o D @ "'5 = 5 r g S
5 _Eq = g o o 2 E gl =5 8. Carboxin Pesticide Acetoacetanilide, sulphuryl C  Released
— (2] = .
38 S5 E .2 = o T SBue k S chloride, benzene and
= 4= = © = 2 S 3] o ® s 2
' —¢ 0Oc £ &2 S = S DoE == : 2-mercaptoethanol ‘
S 55s =£3 - : : _ , 1
o T =3 G 50 9. 2-Chloroethyltrimethy! Plant growth regulator Trimethylamine and ethylene A — |
ST i ide
b _g Vi 3 Q": oS g : ammonium chloride
= o = s 8o, S c ! sy .
[ = o » E @ S e 258 i = 10. Diazepam Anti-anxiety drug p-Nitrochlorobenzene, A  Released
= s ;
! S 8 & 58 o 8 2 Se _g c benzyl cyelln:de, dimethyl
S = ¢ Z 2 @ S % Ee g ' sulphate, iron powder and
o~ £ o E = E % E Q o 8 8 E ?]% ‘?’Eg—l chloroacetyl chloride
=~ n © = o (=) © = ¥
! = o F £ 2 = o € 2 & EE=SS §-= 11. Dichl ioni id Weedici ioni i i
= £ £, a .S > o & = SF 48 o] . Dichloropropionic aci eedicide Propionic acid, chlorine C  Released
2 =] &= o S @ ZEoE =2 9& ' Dal
= & E 22 = FE S TS50 4. &~ (Dalapon) and soda ash
@ - o = c O o T == | — 5 _ .
] . . & o e E c38E £ 8 ST : = :
=71 = o o & S & SR e A—  Capital requirement less than Rs. 10 lakhs These figures are tentative and purely
) = - - o - & i .
T+ s} B— Capftal reqU{rement between Rs. 10 lakhs and Rs. 20 lakhs indicative, and are subject to revision
C—  Capital requirement above Rs. 20 lakhs from time to time.
|
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