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wac is one of the valuable gifts of .ature
to mun. The word lac ia ierive. from sanaurit word
*Lakana® . It is actually the scoretioa of a tiay
lagect Laccifer hﬂl popularly ikaowa as lac iisect.
It was the [irst resin of iaseet origin to Le lovestl-
guted aad henoe attractou the attentioa of lurge maber
of lovesticators. Irigloclly it was belg gultivatied
for the productioa of its calouring muttor. Tue far
more valusble resin wvas oot reoogalsel untll slateenth

ooatury.

Lag lasect

The lac lasect beloags to the faaily Lecciferidae®,
which eonstitutes & apeclallsed and isolatod group 1o
the super family ooccoldea of the order eaiptera. The
Tanily Lacciferldae i3 divided into two sib-femilies:
(1) Laceiforinee and () Tachardinloge and is odaposed of
about siztylive speecles. 1w conzon Iodisn lae lfasect
belaags to the species Lacellfer lacca. Tals 13 o tiay
rod lasect {1 ig.l) not larger thun the smullest apple
aood. Tnls inseot 1s syeciiic ia its purasitiss ond thrives

s Lagsha” means “huadred thousand® aa allusi»ra to
the oyriads of sioute lec ingects wnlch emerge at
the swarming time wnd lator exude the luec of
AAAEr a0,




&

on certain trees which are called as lac loats,

aost lmportant amocangst thez are Jer (Zrayshus mauritigag
Lamit), Palas (Juteg moaosperma Lamit) aad usuws

(iohleichera oleosa Lourje. Iadla, urzma and -Lam
are the main cultivators of this aastural product and
NE of the world's production is obtalned from the
Iniian cultivation.
ihough tho preseace of resias 1s reported ia the
1asect vaxesw Like Shiaese lasect wax and wvaxea from
insects of Ceroplastes family, information regarding
the detulled compogition of thesw resias 1s ant gvallable.

LG

f

The 3cale of ths lac fasect conaistis o an
exareting whleh acts as a arotective coating inr the
ingects' Dody. 7This is an amder colore. resisous sube
stance Lwwir a8 lac.e The lasect lives most of its 1iife
uader this resisous shield stuckiag the sap of the trec
te walch it has fixed itself. The exmdation frou the
niilinsas of laseels grasually meets wad joing uatil the
gatire braach is eomplotely sovered with the lac eacruse-
tatioa.

Lae 19 coliected by cutting Jdowa the lac bearing
twigs of the hWosts aad lac e.crustations are separated

froa the twigs by acrapiag with ¢ 2adfe, thoe materdal thus



obtafaed is kaows as 3LicL Iuc.

shere 13 o marked difioreace L. the colour of
lac £ron differeat areas. Lac from West Jaleoutta 13
yellow or oraage ia colour, while the product availadle
in the areas oust and south ol Jaloutta is red. fasam
produces lac of Jderx red colour. Jaterial of siuilar
shaie 13 obtalaed frou the cultivations iz slam.

Jnile thae 1ide oycle of the iascct proauces
tws orops cach yeur, there wre wnerous aube=divislons
of the eatire lac orap. The most importaat of them ares
Jalsaknhl orop of .pril
Jothwi crop of July
natizi crop of .jovexber
Jghani erop of Jebruary
There ‘are prodbably 20 different variotles of
raw laes cach haviag speellic propertics. Iropertles of
lac Iroa the sasc host iree varies {row gensd:i €O season
aad 13 attributed tn the ciimatic differonces, growth of

the iasects, thicimess of the eacrustations etc.

seedluc gad Jieilas

thae stlicz lac obtalaed directly from the nost
trocs contain impuritiecs iike dye, {ibres, aainal ronulns
and sand, 30 it needs refialag beiore 1t eould de utilised

Cor comzerciel utiilzatios. For this stick lac ia crushed



a1d i3 clesned by sleving out the dust and sand,

.o residue is then washed with {Tesh water when most
of the floatliang impurities sre resoved aud heuvier
purticles which sink to the Dotlou are sepuratei. The
lac "btained is uried in shade aad is Kaown as eedlac.

The average yield o8 sccilac from different hoasts

is repodted Lo Le w3 follows!

‘iost urop ‘verage ylela of secedlac
from sticklae &

asum ‘\ghand G867
usun Jetiwd el
Jer satzl 3.8
der Baisuini Bl D
falas Jaisaghi 58.8

Yales aatikl Wel

weldlae timis obtaiaed 19 a senf-refiaed proasct
wilen otill coatulas Le7% of impurities iike sand, wood~
chipsg etes wilceh are removel olther ~

i) by a process of ot {iltoration or

11, by solveat extrgetions

The product thus purifiel is Raown as dh:iiac,
Comerclal shelluce is available in aany grades. shellac
esmtaias 4 to 5.5 of wax, vhich 18 remyved to obtain



Jowaxed shellpe. Tals dowazel sheliuc 13 the asia
product of conuercial importance.
Applicati ag of acllac

JMellac resin finds o large munber of spplica-

tisas in industry, some of them are meatloned bHelow:

1. ror the auwxiazture of Jrazophone records.
2e 58 electrioczl insulatiag material.

Se in paper ingustry, priatiag incs etc.

4. Ta leathor Clalshes, pad.ats, rubber ctc,

A large mamber af ayathetic rosias haviag speciiic
properties are .ow conaerclally availuble. These 1o some
applications are preferred to shellas, heace the forelga
nar<et ior shellao is buing affected consiucrably. 1In
view 27 this fuct, it wad necessary to go derpy iuto the
study of the coastitution of luc. This will ive & clue to

convert shellac dato wuay mocre useful products.

CGLBILITSY O 1o
dature

se0ffrey wad Lemory eoasidered shellac to be a
vaz but u‘rcns aad a"‘:mx‘c:x-::yﬁ showed it to be u 'true resin
whicn 48 & hard brittle soiid, Jhellac has no sharp nmelting
poiat. ‘ecordiag to l’aman7 the renge »f meltiag poiat is
between 20.5 = 56.5°C,

,Jugals reported the selting range to vary betweea



b

80=30°C,

Hatchott? was the first to study lac in some
more details. The composition of sticklae, seedlac and
shollac as reportes by him 1s givea in Tadle L.

TABLE 1
Coastituent 3ticidlac Jeedlac Zhellac
£ % ¥
Regin G8.0 88.5 0.9
e 10,0 2.5 UeB
Wax 6.0 4.0 440
ulnten 5.8 2.0 28
Foreiga bodles §.56 - -
Impux‘it.ioa 440 25 L8

fuak® obtaines from sticilac, a eoastitucat which
‘showed properties intermediste between a resin aad wax
cand called 1t “Lac substaace”. This was corroborated by
Johnu. According to hiam the compositioa of seedlac i3
as stated ia Talle 3.

TABLE 2
Congtitueats % 4a geeilusc
Kesin iacluiing the G8.65
portion ilassluble ia ether.
Lac substance 16.7

ee.s000Ld,



TaBLE 2 (Contue)

sonatituants % in secdliac
Colouring natter Ce75
‘struct (bitter priaciple) 3492
iticzlace acid (Laccale acid) 0.62
insect roaains (chiten) with Le08
solouring mnattor.

waxy fat 1467
alts L.04
farth Je8S
Loss Ved0

oaverdorbonw descrided the scedlac as composed

o a misture of resins haviag uiffereat solubilities in
aleohol gnd etner, waxy coloriyy matter aad lac substance
similar to the one reported by mnxlo and Jonnu.

Tho f£irst systematic study of the conponeats of
lac was made by Tschireh and s-’amerw. They fouad that
the major portion of sticilac wus soludle ia ethyl alcohol,
methyl alcohol, acetlic actd, wlkalles, borax ani soda golue-
tions; partly soluble ia etier, ethyl acctate, enxlorolora,
aoetone aad completcly iasoluble ia petroleux ether, bLeaseae
aad toluene.

I'whiroh ia collaboration with Lii.syu made exhaustive



study of sticklac obtalaed from Indlan source. Lac
was subjested to successive extractioas with the sane
golvents as used by Tsehdrch gnd :‘umerl" but in a

different or.ier.

Je&mefi‘a"‘s analysed a aunder »f ssmples of
sticklae sccordiug to the ael wnd of Yschidren and Lﬁdy“.

ig

seshairi and his covorzers have reported o scheme of

separation aad claim to have achieved better separation.

Chemigtry of :lard resin

Only witor the isolatinn of more or less ure
homogeaeous fraction ol lue resin czlled as hard resia,
wus complete, some prggress could be mude ia the direction
of its cheaical nature. This Iraction which was iagolubdle
1a ether but soluble ia aleohsl was the major porting of
total reain from socedlus.

17 yeiteved this fractisn to be

Tachiren and rapraer
ad estur, 80 they hydrolysed pure resia by pussiag stoanm
for several weeks through its sclutioa L 1luf potash lye.
The hot saponiflied solution was uecomposed with ullute
sulphuric acid and filtered hot, from the filtrate. I
eonliing aa acdd separated 1a 15 yleld whior alter ropeated
arystallisations showed Sepe 10148°C wad aated u3 aleuritic
agid (L),

arries and -‘iagelw aydrolysed pure resin by &y L2



HO- C+, {CH,)g —CH(OH) = CH{OH)—(CH,), —COOH

I
HOOC \. COOH
| = cH,OH | =>cHeon
H CH, H CH,
i il
OH
HOH,C COOH
i B cHa0H
Hiz 2 SGHE
v v
QH
HOOC COOH
|  E>CH,0H
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CHy - [CH, | CH(OH) [CH, ], COOH
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aoiution at roon temperature. siter the pexovgl of
aleuritic cold,the mother liguor wes :zcidffled sad extructed
with cther, waldiwas shagen with dilute Ha{ddi,. .he

bardum salts of the aclds dissclvel ia water Iram which

a wnite crystalifne solid m.p. 139,5-2017C was isoluted

aa aclaificstion ia a yileld of E-107 and this wucld was named

as ghellolie asid (ID).

Tamigh the presence of this acld was conlirmed later
by mogt of the worzers, ths {inal struoture was asslgned
oy Tates sad Fleld” ia 1960,

selaharger and dai‘#lﬂ'ﬁa iszolated two oew welds
adopting Lthe techaique of Sehaeller asd Juriner. The
eompounds were named ad laoplic lactons and errolle ucid.
Jdowever, they dld aot atudy their eoastitutlon.
3L

Zomath gnd potals izolate. another meld in a 50%

yield from Jalari {(ihores talura) secd lac. They sapoalfied

aced lae with 0.54 cgaastic soda in 50F aqueous aloohol ia

preseace of sodius sulphite. The prodiiet was acidilled

in preseace of ether and the aguesus portioa aftcr concea=
gnd extraction

tration/with ethyL acetate guve jalarie aeid (I11). Pro-

perties »f this acld are musmarised ia Taule a.



TABLE &

AR RS R R RS S e e e e i

Prangrtles Yelues abtglned
dsltiaz point G5~
wpid value 200 .8
Saponificat oo velue 2234
AyAroiyi vailue 218.0
veltiag poiat of 2td- 20128270 with decomg.

didtrapheiyl lypdragoae

Eleneatary afalysia Sy G2ed; iy Tedf.

They waslgned the melemular formls Glﬁzlif;.:ﬁﬁ to
the aeld, having oae carboxyl, one carbonyl, aild two
hydroxyl proups. Thay eould not reach to any esnelualon
regariiag its strugture. The structure asd cbaclute
conflguration of Jalerie aeld was catzblishel by wedla,
/haskar and Jakh Devoo.

Tnese worger a*m

igolated tws more oew gelds froa
the hydrolysed pure resla wad awmmed thea as luaggholde (IV)
ani gpd-lacgholic eclds (V). They further polatedi out
the fact that taeswe aew aclds aloag with sheilollc and

gpisneilolic gedds (VI) wre the artefacta obtulaed fron the
origiaal aldeayile soldalerde sodd.

Apart from sleuritiec .old & lerze mnber al other

aliphatic wcids have also beea reported. Most importaat



amongat them i3 Hutolic acis whiech was first isoluted

ny dea Gupta aad "0se”” and waose structure 13 aow catas
blisheld as G~aydroxy totradecansice aciu (VII) whilch will
be discussed ia Chapter III,

In additina Lo the acida reported by ke ecarlilier

voricers some minor gliphatie congtituentg of shelluc have
hee: receatly reported Ly Christie M.zs Seesordlag to

these woriars about 74 of the total aclds is composed of:

i sormal long ohaia fatty acids

3) unsaturatei futty sclas »f the same chaii lengthe.
S dyarasy aclias cM, 316 acids gad

4) 3,10=alhydroxy ) 49 ¢ld aclds.

Palmitic aad ayristie acids woare ideatilled irom the
aclds of twrd resiny it agpears that gll the miinor compo-

s
o

neats s3 reported by Cheistie gt ol.” are probably the

ainor canpoacats of hardy resia «lso.

Lolour

apiag the separation o8 stic: lac 1ato various come
sonenta, besldes resia, appreciable guaitities of lae Wye,
sdoriferaus priaciplec ail wax are aivays obtal wod. daturally,

lac dye attrasted the atteatioa of maay iavestigators.

sgueous catract obtaliaed from the wasaiags of sec.

lac eoasiats of organic sad iaorgealce matter. Jrgaalc sattor



T

coatalas augur, albunisous muatter aad coloriag ustter.
The latter 13 termed a3 lgccaic weid (lse dyei. It was

first odtalned by iensidtss

i more or less pure form ia

8 yield of 2.,5{. There have beea many atteupts to study
the constitution bul a5 one could arcive at zay eanclusgioa.
secently aide M.ﬂ resorted the 1solatios of a
sozoseieous pignent waleh is g gurpuria derivutive. They
further showed that thils pizgment is a aixture o: atleust
thwee componcats an. heage the structure of laceaic acld
has 20t yet buen fiaally established.

Adsther coloring mutter was is-luteld feom the ether
extract of the resin to an cxteat of 15 by ischirch and e‘urnerz’
who aaned 1t as gryihrolscceia. 7The coastituting of this coloe
3

ring satier was first studied by Taciireh and uuy inds

product was simltaseorusly studied by Velastarasan and

23

c»awr.'swrs" aad ?s Zates M.“O add i3 20w proved to be

1,2,5,7 tetrahy.roxy 4e-methyl aathraquinoae (VIli;,

OH
HO I e
saxi (V1)

Shellse wax &3 proseat in stick lac to the exteat

of 5.8 7he atuiddance of wax 12 the sco: lac 13 aext to the



resis. The lac substance [10.7.) obtalned by i-\m'zlo

scems to be a mixture of resia and wax, and the prescace

af this subatance was sup orted oaly dy Ji J’]'. Later,

such a sabstance has x‘mt. beea reported, and is due to the
facts that the methed of separation adopted by loter worzers

gave a vetter separution of wax Irom tie resin.

shellac wax i3 used L3 agay ladustrisl applicutlioas.
It is iacorporated ia paste polishes as it glves good gloss
to thie leather,

wac dascet secrctos {he wax ia the form of thia
white filaneats aiong with lac resia. These {iluneats get
eabeded ia the resia aad thus fors aa esseatlal miaor ocoue
stituent of lac.

2auf fsanct isolatei the wax by ¢issolviag shellae
i3 hot soda solutinn gad ss<lmming ol f tho soludle wax which

fioats 23 the surface as moltenl Rass. Mele 726=72°C,

e dstected the preseace of two alcohals caali&-)
and -Jwiiwo.

Techirch and }ctlaenm'& isolate. a hydrocarbon
(stii&) fros the uvasaponaifiagble fraction and named it as
lakshadiaceria.

Agcording to .ubramwuanw, the ecomposition of lac

wax 14 as fslliows:



Jroe Acid component el per gest

Free Alesholde component 829%.4 " ¢
rahydrohydroxy acld 18 ™ ¢
Estors 6.8 = *
Hydrooarbons 2.1 °®°

The above work suggested that the aleohinlic compoacats
are a asixture of a~primary alcohols poasessiag 20 tu o4

Carvon atoms.

e ecaters agpear to ve a mixture of atloeust 1S
airfereat esters with a meas molecular wedght ol 718.5 aad
nolasular Yormula Ugytalse

Jaguarost-Boucnet and }:1&@134 rezorted the various
coastitueats of wax obtained {rom the iasect "acharila lucca.
The hydrocarboas () isolated from the uasaponiliable were
a dxture of heptacosane, aciacosade, axd heatriucontuae
with even homologues in minute azouats s revealous DY J.Lele

Uetacogsaanl was the major coastitucat of the latty aleohols.

The aclus were composed of a nixture of Ty, Cm, cw

&34 Se g acias with tragses »f other homologuos,

Gdoriferous Principle (ieatral fractioq)
ihe presease of odoriferous priacisle haviang a pleusant
saell was {irst recorded by Tschirch and ‘r’arnerm. Aecoralng

to then this substzaco eould be obtalned from direct stean-



P

distillation of seed lac.

BSoge aad Battacharya 6 showed it to coataln wax,
acidic portion, and aa ester Lraction probably lactoale ia
agtures Ao ayst.@tlc study of tils {ractiol has however
been 80 {ar atteupted.

Tachireh and LAy S 4lso recorded tue presence of
salts, albuniaous matter aad sugers from the aqueoﬁs extract
2 stiex Lae, ulucvse, wrabiasse and fructose vere identie

fiod g3 thelr asazones,

{nds review of the work so fur carrded out oa lue
clearly indicates that many problems re aridag (i) the
Separation of lae (11) the compositisi of lac acids (414}
eoast iruti a of lac molecules are stiili ungolvei. The
preseal wori decls with the first two subjects, tae rosults
of vhich would also help ia gettliag a correct picture of
lac wolecule.
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S

I50LATION OF "dauw aAbdld™ radd Sk LAC

intpoduetion

Tie present wori was uadertaien with the purpose
af galaing some iasight ianto the chemicul nat.xre of lae resin.
+3 hus beea degseribes in the fntroductory Jhapter, stic: luc
eonslats cazsentially of a complex miszture 5f lac resin, wax
aad esloring satters. Theo present chapter seals with the
separatioa of lac resla from the sesd lac. Altar glviug
& susmary of the previous methods deseribed ior its separation,

the motho&i‘ finglly adopted {or the yresont wor: is discussed.

Previous -<ors:

«lat.cnettl was the first to study the constituents
af stiex lue L some detail. le showed stiex lac to conalst
of ‘resia', wax, giutea, foreign bodles and some other
Impurities. Later i‘uaka isolatew & coastitueat whler had
properties ianteramediate botween resia and wax aad ngued it
a8 "lac substunce® which was corrodbetated by John.so e enuld
separcte seed lag iato resla, coloria; matter, bitter priaciple,
'gtiok lsc acdd' (leccele aclid;, wax, salts sad insect rem:ias.

azwor-.t:)rb.u‘ separated gesd lac into wax, suall guane

tities of olelc and atearic acids, a large portion oi resin
soluble ia aloohol but lasoluble in ether, & resinous material
sparingly s.luble ifa cold aleohol, a erystalline resia, ' brownl

extract', luc substance an. aa extructable coloriag matter,



Thae £irst systematic study for the fraciloaation
of atic: lac was carried o-ut by Tsehiren and mmxrﬁ.
The method of frastio.stivn adopted by Lhese worxers is
oreseated 1a Figdl.
. These workers for the first time, resolved total
resia into (i) ether soluble porti a luter culled by
Jggel as soft resia g (14 iasoluble part cailed as pure

resin.

Later oa Tscniren, 1a coirlaboration with :.iidya,
using ¢ modified procedure mado oxiaustive study of syicq luc
sutadaed from Inddun source. Lac was subjeclied tn succossive
extructoas with the same solveats us used by -schlreh and

Famers et in g Jiitereat oruer as shown in rige id,

This nodified schanie gave a better separstion as the
resin part was extructed out using cold alcohwl ia which wax
is expectad to bYe iasoluble.

Vermaa aad mat.t.acimrya7

attanpted to sepurste lac
regia lato tws fractions by using asslveats toiuma, trichloro-
ethylene, bonzol and naphtha. ralit® used ethyl acetate for
the same purpose walle Mattacharys aad Gmmi‘), and
Ahattacharya and death® used mild alzalies. veuwgopalan

and aax‘u Qeue use of acetone with aud witiwout urea. 4a

nagt of these cases the separations were ladorious aad often
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STICK LAC
extracted with pet-ether by refluxing
v
UBLE INSOLUBLE
5% extracted with warm water
SOLUBLE (5-59%} INSOLUBSLE
concentrated and treated with ' tregted with boiling
lead ccefate ’ alcohal
i
VIOLET PPT-QF LEAO‘ SOLUBILE PART INSOLUB LE RESIDUE
COMPOUND OF DYE CONSISTING OF
pourad into -
frected wilh waler containing el %TC
sulphuretted hydregen Hel. {95 %)
PRECIPITATE OF PURE
REDDISH COLORING MATTER RESINOUS MATERIAL
LACCR!IC ACID (R)74:5%)

dissolved in alcohol and poured
inte 10 volumes of ether.

SOLUBLE PORTION 35% OFR INSOLUBLE
o fea Rt BLACK PRECIPITATE

1% sodo solution 85%0F R

SODA EXTRACT ETHER LAYER

rrgated with lead acetate ¢ evoporated

LEAD PRECIPITATE RESIDUE
suspended in alconol, (RESENES)1-8%
freated with HaSO4
and lead sulphate remaoved

SROWN SOLUTION

diges=ted with animal charcoal
and reprecioitated with lead ocefate
FILTRATE PRECIPITAYE

suspended in alcohol,treated with sulphuric acid

! treated w~11n sulphuric acid
and poured info water

LEAD SULFHATE ANO ERYTHROLACCIN
YELLOW STICKY MASS

5
FIG-I. SEPARATION SCHEME DUE TO TSCHIRCH ANO FARNER
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STICK LAC(freed from extraneous impurities
¥ and finely ground)

repoqatediy extracted with distilled water
In Q percaiator

AQ.EXTRACT RESIDVE

r -.

treated with lecd acetate extracted with cold glcohol .

VIOLET LEAD SALT
OF LACCAIC ACID
RESIDUE
washed with water K alcohel extractied with
and decomposed with alcohelic Hel poiling xylene
ACCAl 1 FILT RAT TAINI ;
SOekh ot reml ot aed
contagining whole of wax impurities
MATTERS ‘

SOLUBLE FORTION
goured In acldelated waler
FLAKES

mixed with quartz
and exirocted with elher

EXTRACT INSOLUBLE SAND

other removed and *he goiden yollow RESIN MIXTURE

sticky mass cllowed 1o stznd

and extrazted with chicroform gxtracted with hot
alcohe!
' RESIDVE

EXTRACT (erythrelaccaln) EXTRACT SAND AND A

avaporcted and poured a acidulated SMALL AMOUNT OF

the residue dissolved water RESIN A

in caustic soda and

oxtracted with ather RESIN FLAKES treated with 30%

(pure resin} potash solution

‘ POTASSIUM SALY

ETHER EXTRACY OF A COLOURLESS ACID

ether remaved
ALKAL! LAYER CONTAINING

ODORIFEROUS THE ETHER SOLUBLE
PRINCIPLE PORTION OF LAC RESIN
| lcolouriess tablets) [ soft resin)

FIG. II. SEPARATION SCHEME DUE TO TSCHIRCH AND LUDY® |
N i v SO Nk & e R




ineraplete. Jchaeilop, welaberger aand Ju-.'aor“ tried
1o breaz up lac Lato a auader of [rectinng uslag oaly
solveats. The physical aad chizmical properties of the
indiviiual fractioas obtalaed by thelr methou dilffered
videly, inideatiag a good separatioa.

ea oupu“ carried sut the lractioaati.a taddog
advantagie of the progressive precipitatioa of urea com-
plexes 2a refluxiag & solution of Jewaxel, decoloriszed
shellac in acetone with urea. Uroa wvad resoved from the
complexes Dy bolliag with water. ix lractisas were enllec~
te. iacluding a fractioa prosumably 'soft resia'. 4 study
of the properties of first five fructions showed that all

these (ractions are olosely similar.

Iripathl and memﬂ“ soparates Jdecolorised
dewaxed lac 1ato four (rections, presumably of Jifferent
enmplexition by low toemperature sepuration uslig uiry acetone
a8 salveat.

Qanuaay aa. jankaradareyaneat> modified the above

mothod and have sepurated the palas sced lac iaitlally lnto
five differeat [ruciinas using Jury acetone as solveat and
ouch fraction was separatel into ether soludble wad ether
insoludle portions. They studied ia more deotail the softor
traection (fractica V) sfter seperatiag it into five fractioas
usig petroleuneethor, beazeno, etiyl acetate, uoctone and



eth,1 aleshol. ovever as the softer fraction is expectau
to be i a ocomparatively low molecular weight, the data
abtalned may adt be helpful ia ;iviag additi .al iaformatlioa
for the purer har. resia.
Lreseat -orgs
* eritical evaluatloa of the methods .escribed i3

the literature showed that the metind of Tschlrch aad :.ii;y“
(¢1g.14) holis grod proaise to yleld 'luc resin' esseatialiy
Ifree frou wax, colouring mattors and other exirainems impurls
ties. lovever, cortala polats L. the schme whioh reguired
@odificat ion were wpareat. "hus, it gppoare. likely that the
employseat of absolute alcohol for the separation of wax
fron resin would leud to the contealautlon of the resia
fraction. {ds was coariraed by Jetermiaing tho solubdlit
of lac wax ia absolute aleohol. This value was found to be

J468 at 28%°C. 7Tids uravbaok has beon overcome Ly the
use of dilute 7% aloohol (i3  0.838).

The scheme has beea lurther modified 8> that the
precipitation of hard resin froa its alcoholic solutioa with
water 13 avolded, as the resin precipitated vith water is
likely to retain soue water which it may aot be possible to

remove easilye

Fig.114 shows the separatica scheme as {inally adopted

in the preseat wori.



PALAS SEED LAC
200q

e = g

\
QUEOUS WASHINGS
Igken 10 dryness
[Laccaic acid + Sugars)

Extracted with
N52C03 solution| |5°/J

o —— C

NEUTRAL PART

or EXTRACT

ODORIFERQUS '
PRINCIPLE

10-5g.

finely ground{=200 mest

L rpU (e Xx1500mi)

Acidified aond
| c— - PO =]
extracted with ethylgcetate

—_——

v
RESIDUE

grics)

409 %% olcohol
|{800,300,200m!)
SOLUBLE INSOLUBLE
(W2 * Stichs)
Concentrated 1o = bulk
ond precipitated with ether eHe
5 XI100m
\
SOLUBLE INSOLUBLE SOLUBLE PART STICKS
hard resin el
12I-0g {by difference)
Soxhieted | 'WA)'(" )
with ether
(12 hes ) 10:59
| . ]
v v
<—-SOLUBLE |NSOLU8LE
. \
Solvent removed and HARD Q(:sw]
| the residue freated with - 2
| CHCIy (450 mI) h=08
|
f____.1__ ax”:
A\
SOLUBLE INSOLUBLE
PART (Erythrolaccin traces)

SODIUM CARBONATE

—
———p= SOFT RESIN

38:09¢

FIG 3. COMPONENTS OF PALAS SEED LAC




The above procedure wos thea applied to the
agpuration of various compoaents of seel luacs of ulfferent
origias. Table 1 shows &« compurison of the results as
obtained for differcat seed lacs.



A

z*g o%eT G°L8 peg  WEIMTITOUTWSIW  cvywa

2°8 0°12 055 €°*s TNy Bt pavTep
* INO7
e*o o eY (ahd & 2} g°8 SOUT JOTYO ey
2°¢L 8°8T 0°29 * hd o) Jo0
Og.ﬂd
-0®J3 TTaInay JUTEeS 00, JUTE2T PaVE, xeR 98213 EOY asuwy
voyyrecdmen ¥ eyvmyxcaddy onyY rea

FOVT O WMITRAATC 20 NOTIISO4WOD=- T S°VE



EAPEAIMNMENT AL

Nppdy of pateriad:
“he 3ced lao samples were sup lied by theo courtesy

of Lac Heseur.:h lastitute, ianium, anchl.

‘he physlcal appecrance of the samples of the

different varieties vore as stuted delows

Palas - Hedlum gruia alze, huviang ull red colour.

ugad - Jrala sizo someutiat bigzer than that of Palas,
having shining oraage colour,

3er « Hedium grala size with oraige red shale.

Jalarl = drain size sianilar to <usai, colour - dull drowa.

Jopuration of variou 209. oed

229 gas of powdered Palad seed luc (200 nesh; was

vaghed with vater 1800 x 8 ml) till the washiags were «imost

colourless.

Mechaaical stirrer vas employed suring the

wasniag process. The materlial oa dryiag 13 air for four duys

viclded 196 gus of almost pale coloured powdered muteriul.

196 gms of the washed seod lac was extracted fron
784 aleohol (800, 200, 200 al) by usiag a cechaalcal stirrer.
The extract was (iltered through a fluted filtaer paper.

Aloohiol insoluble resgsijue whioh was assuned to crutein

stick and wax wags cxtra-ted by boiliag bLenzeae (100 » S ml).



Neageae extra:t was filtered and solveat ddstilloed »fF

to give respectively 10.5 gas of ygpg and 1 gme of stice eteo.

Total aleshwl extract (1275 ml) was ocacoitrated
t: 1/5 of Ats volume by Jlstilliag unuor reducol pressure,
cooled 1o rooa te perature adu was =a.ie hoaogeaexis uy
additisa of 20U A of ether; .o Llitres of ether was taea
a ded slowly with enastant shukiag when hard reain precie-
pitated. 7The supernatent solveat layer was filtered thrmugh
a flic maslia cloth, (csimie was traaslorred lato & mortur
and titurated with ether (400 ul). [ther layer was Jocai'eud
£ aad the 30lid product was tituratod two tlues =ore to
give 121 g. of powdere: hard resin aftoer drying ia air for
12 hrs. aad soxhleted usiag 5)0 ml of ether for lu hrs.
0ldd product was Wrled L1 alr or O uay8 adi powicered o

ydeld 115 gms of hgri resia.

111 tho ether extracts obtalaed durlag the sepurution
of hari reaia wero ciablaed and ether vas distilled off,
iesisue was Jlssolved 12 450 ¢: of chloroforas and filtered.
© very small guaatity of residue ‘erytirolacein) was obtulae..
Filterate vas extracted vith 167 sodium  carboaate solutlioa
(800 x 25 80 x 2; 20 x 2 ml)e Jodium .carboaute eitract
vas acldified vith 700 =l 1:l phosphoric acid and extracted
with ethyl acetste (500 x Jj 800, 200 al). It was uried
sver sodium sulfate. The solveat [rom the ethyl acetute
oxtrect was alstillel off vhen a product nornally defiaed



S

a8 3ot rogii was o btalael L1i 4 sield of T8.u g ma.

Jalorolora layer obtalaed duria; the above procedure
viiien ecoatains aatral fractioson was wasned with water
(L0 x S al)e. Jrie. over godium sulfato and the solveat

was distillou off yleldlag 10.5 ;ms of ggutred frastiag
(odoriferous prineiple).

Jirfereat emmpouneats from o'her seed lacs viz. ‘er,
usal aad Jalari vere separated by following exactly the
same procodure as deoscrided above usiag the same quaatities

of materizls.

“bgolute alcohol (100 ml) was alded to finely powdvred
shaellac wax (S0 gas, isoliteu fro= “glas seed luc. The
product was cept for L2 hwra at 28°0 with sccasiocaal shailag
and was filtered off', The residue was washed with absolute
aleonol (20 ml., The sslveat fro= the filterate aad washiags
wus adstilles off ylelding 0.6 gms of wax. A similar experi -
meut was performed uasing 785 alcohol inatead of adsolute
sloohol yleldiag 0.0:00 gus of soluble prodauct.
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A procedure for the lgolatlion of various
compoaents of Palusd seed lac i3 .esaribed.

The procedure has beea applied to 3er, usai,
add Jalari seed lacs.
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COMPON. ST ACIOJ OF MYOROLY b MY AL

in the previous Chuptor we have Jescridoei the
sdeparation of lac resin iato hard snd soft frections,
after it hal beem more orF loss freed from wax, coloring
natters axd any foreign bodles. The preseat ‘hupter
relutes to our study of the proarcts obtained by the
hydrolysis of hard resia ("Palas sced lac',.

Previsug -

It has bee: showa by previous wvorikers thut hard
resia on alzuline hydrolysis gives &« oouplex mixture of
acids froa whlch & aunber ol aclds have beei isolated and
churacteriscoed. These have Doon briefly referred to ia the
latroductory chwpter (A 8, 7, /e, «, 2 /) &3 further detalls
mostly of historical importance, have beed recsatly rwimdl.
Tuble 1 sunnurisos the position, available .t the time
this worik wus uadertacea adout the perceat sccurreace of
varisus aclds ia hydrolysed hare resin or shellac.
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n"). 4"'\:“1 'w“ ;"
1 tleuritic (L) dard resia  15%, %0°, =8*
2 snellolie (11, Hard resin 'a-.ii’, a.a"‘, 18°
% Jalaric (I1X) jeed lac 50, a6°

(Jalaris (‘usmdi)

4 atolie shellac 29

pn - o —

HO- CH( CH2)5 —CH(OH)—CH (0H)—(CH2)7 —COOH

(1)

OH Q
HOOC COOH OHC 4 COOH

CH,OH CHZ0H

X
(?llll"

T e

Oy
“EIZ

(1) (1

Freseat Jork
» perusal of the methods followed by previous vor.(ors"'

f5r the isolation of lac .cido' gshowed that thelr cethods

'km torn la acid will be used to ueaote the acids
abtained na hydrolysis of lac.



A

wore «imed at isolating oae or two specific acids from
the lac hydrolysate and 0 systematic work, alued at total
aualysis of the hydrolysate, has been deseribes. The
preseat study is an effort in this Jirectioa wad ia oruer
to make the rosults nore aeaniagful, compoaeat woids of
hard aad soft fractions have been stidiel separately. This
worik 1s expected to gerve a8 o basis for the study of the
pure lac roun..
Jgse hy.rolysis of i ;

it has boea rightly polated out by Kamath’ that it
13 quite conseivable that the aclids produced on base hyiro=-
lysis of lac exuld be labdile and eould undergo base catalysed
reactioas durdag tho hydrolysis. Theao wuthors pregeate!
ovidence in support of their coateantion and the receat work
of vad1a® et al. has establishes this by the isolatisa of
pure Jalaric scid which has boen saown Lo be susceptidle to
vanlasaro reaction.

44 view of the swbove it was aecessary to (lad the
rate of hydrolysis of hard reasin ia order to deteramine the
end point. The rate ol hydrolysis of hard resin has beon
studled at 50, 50, W°C (with 1.0 ¥ alitald) aid the results

’t'neuomuon of hard rosin iato various iructioas
i3 bdelng Llavestigatel separately by A.5. Upadhye of
this Laboratory.
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arc depictel graphically ia Fig.l. As caa be seen at w0%C
the sapoaification 1s almost complete in about O hours.
In view of this the hard resin was hydrolysed st rooa
tomperature (25-00°C) for 5«8 hours for the preparatisa
af the hydrolysate intended for componeat analysis.
P B Wy \ . 2

“he next step, vis. the separation of the total
lae acid mixture iato its componeats aecessitated the
avalladility of a suitable procedure for moaitoring «v
sep.ration scheme. Ubviocusly the modera asslytlcul methods
of caromatograshy (paper aad thiaelsyer chrocstography)
affered the necessary asaswer. Iy using sutheatic samples
of lac aoclds aad their aethyl esters the wbove noethods
of chroaatography were iavestigated to determine thelr
soope and utility in the preseat lavestigatioa.

Caper ehrosatocrapdlly! Ihe puper chromatography of lae
acids [shellolic, aleuritic aad utolic) was investigated
by Jea @uptall and Gupta:® who lavestigated several solveat
aystems. la a relavestigation of this prodlem it vas found

1

1a our Laboratory (vadls, Mhaskar aad Jukh Jev'”) that the

receatly Jescridbed method of paper chromatogrup e was
well suited to the separation of lac acids. 7his method
nas deon applicd to the followiag lac acids: Jularie,
slearitic, shellolic, epishcllolie, tutolic, lakabolic and

epilaksholic aad Fig.2 shows a typlcal paper chronatogran
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Fig.2 PaAPwan CHuOARTOURAM
(ladividual lac acids)

.;'_‘u'j-__; ~Nztaan ¥o.l.

SOLVENT SYX3Tkd: tanol -Lthanol-usrfer (E5:85:00)
1 Jalaric acid; 2 Aleuritic acid; ¢ Busolic acid;
4 Spellollic wedd; L spi-shellolic acidy o .aitiholle wedd;

pi-lc<shois 3 T i
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of the iadivimal lac aclids while Table <& sunuwrises

the t{t valuos.

TARLL 2 « PAPEL CHAGH TOwAVIY 0 INOIVIUAL L/AC 2.103
(Jolveat systems Jutanol 35, uthamnl .5, mrf‘c. <0y

Temperature: 2%

PR SRS SPRTTEPEIRATIT TV FATTT T EPTETICTTTI T ULBRECT ST TN T T RS

do. redd lip value
1  Jalurie 0.67
P deuritic 0.78
e utolic V.85
4 Aellaolie Jeli
5 spighellolic 0.45
6 Laksholic 0.67
7?7  Epilatsholle 0.04

'7..:0 g smmonius carbdonate, 7.5 al 4 a0,
Bpeile 0,08 in 95 nl water,

ihig- > 2 ibc): Secause of the seversl
a vaitages of u.c“ over payer chromatograply the oo of
lac acidds sad thoir methyl esters hud deea iavesti.gated.
After coasiderable experimentatioa (vide exporinmeatsl) a
suitable solveat system could be found and Fig.O shows
a typical thiaeluyer chiromatogram of several luc aclds

while Table O gives thelr i valuos.

“ye
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Fig.3 Taiua LAYEQ CHddoial T R
Individuel lag acidis,
Uaded sillow gel-dludter ol Purds . LuQild (ULl ma)
Shblew smie Lol s 1 cm
SV B Siilods Tutauol -ctianol-Rar.er (S2.5;:. 0004
L ouaan Lil; 2 Jalarie ucld; § sleuritlec wcli;
4

mtolle acid; 5 Jhellolic asid; ¢ .pisiclloll: acly;

—

i~

spllaisholic acldy £ Laksbolle acldy 2 ouden Ll
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TASLL 8 o TUTALAYLL GLAOMATOUAAA OF ANLDIVAWAL LAC Aclus
-
(Jolveat asystems Jutamnl 62,5, ithaaol &5, duifer 80/

Tenperaturo: 26°%¢

Ho. redd ia iye
1 Jalarie V.06
2 rleuritic 2457
o Autolie 0460
14 hellolle 039
5 Epishellollc Jetid
6 Lakshollie 0.66
? ipilaksholle 0.68

"7.20 g smsoalum carbdonute, 7.5 ml digsi 3p.gre 0468
in 95 =l vater.

dnllarly a suitable solveat system was evolved for
the tain-layer chroautography of the methyl esters of the
lac acids. The results are showa in Vig.4 and Table 4.

TABLELE 4 - THIA-LAYEL SR0MATOGAAM OF LHoIVIWAL METdXL &dTHS

(Jolveat system: Ioluene 7, bthyl acetute 4, icetone 4,
femperature: a8°c,

0. .aters R

1 Hothyl ketoae Q.46
aethyl ester
.. Contd.
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Fig.4 THL4 LAYER CHAROMATOGRAM
(Individual methyl esters)
PLATE: 3ilica gel-Plaster of Paris 100:15 (0.3 mm)

i £

QiT: 10 om

SOLVEST 3Y3TEM: Toluene-sthyl acetate-icetone (7:4:4)

1 sudan III; 2 Methyl ketone methyl ester; from Jalaric acid

3 Methyl aleuritate; 4 Methyl wutolate; 5 Dimethyl

shellolate; © Jimethyl epi-shellolate; 7 Methyl laksholate;

g dethyl epi-laksnolate; 2 3udan III.




TASLL 4 (Coatd.)

doe .sters Byve
2 Methyl «leuritate D328
S dethyl ester of Wutolic acld Qe
4 Amethyl shellolate D.62
5 JAzsethyl epishellolate 056
S Hethyl ester Lakshollc acid 0.40
? Hethyl ester opielacsholic acdd O.c4
e
& 3is of . e - olysat

‘s meatlioaed previocusly the efforts of the previous
worz rs ia thds fleld vere directed cssoatiully to the igo-
latica of one ar twd particular componests of the total
nyarolysato (very oftea of the total shellac or gee: lac)
and 10 systomatic attoupt has deea aalde for the complote
analysis of the hydrolysate. Oae thing of sigaificance 1is
quite appareat from the previous .ata that the total lac
acids fall distinetly iato two groups.

:liphatic acids (eeg. cleuritlic, Mmitolic, palmitic ete)

Terpealc acdda (eege shellollo, Jslaric etc.)

Further vork aimed at the sepuratioa of the various compoaeats
was orgadsed keeping this fact ia view.

U"S .-..mggal jdace loag chaln futty «eoida are reaually



.'l’

adductoed by m'uls’]'6 whereas cyclic molocules do not,
sogregation of the totel welds iato aliphatic and torpeadc
coapoaets by ures aldductation was lavestigated in the

first iastaice. (racti-aation of total acids by urea wus
carriel out 11 the usual maaner both in acetone and methanol
aad the various fractioas obtalne. this way alftor separatioa
{rom urea were exanined W puper chronatosraply. .lowever,
all the fractioas were {ouad to be complex mistures aaxd no
satislactory separutioa iato ulipnatic a i terpeiale compo-
Aeats could bo achiwved by this procedure.

A cxperinoat with pure wleuritio weid showed that
it caa be casily removed from its methainlic solutioa dy urea
almotution,

iractionsl .dstillation: .i;h vasmum L{ractisaatioa of the

total zethyl esters (diaszomethane method) derived from the
hard resia hydrolysate (10 duys hydrolysis)  was next lavesti-
gated. A8 shown in detail ia experimental (Table 10) nuly
30% of the material could be distiileu aad the distillate

was co.lected ia three drfereat fractions. Fig.5 gives

-

it has beea shown ‘.aida, '‘fhwszar aad Jukh me) that
the action of dluzonethane on Jularic aeid leads to
several side reaoctions, that 1s why the product froa

10 days hydarolyais vas iavestigated as this hydrolysate
hdupootu to coitula ocaly negligible amouit of Jalaric
aclid,
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SILVEAT FiOdT: 12 cm

) 1

JILVEND 9ivsiiis Toluene-stiyl ucetate:dicetone (7:4:4) .

L Judan dll; 2 Fraction L.p. 172-1307§ .8 Fraction
0. & A - Sl T o
Geye 200=0307 5 % rraction Depes -0 5102 unalstiiled

fraction; 6 Methyl tutolate; 7 iethyl alauritute; ~
8 Jisethyl shellolate; 2 Jlretiyl epd=shellolute;

10 Methyl epl-laxsiolute; 21 Methyl luk3nciute; 1. BRY|




the TLC of these fractioas aloag vith standard refereace
oompounds. s aan be seea very little separatioa could

be achieved though the distillate could have been further
soparatod by eolumn chromatosraphy, thu method was abaadoae:
because of rather low yield o. the total distillate.

b 'i vhe method flaally worked out
successfully 4s schamatically showa in 15.8. The hard
resin vas hydrolysed Jor 5 hours aad acddifled to fupalsh

o mixture of water soluble aid iasoluble acida. It vas
assuned that the aguems portioa will prefereatiully retala
oaly the terpealc acids (mostly Jalaric acid)’s The water
ingolublo part (gum) was agaia nydrolysed for a further
period of O hours (this was doae ia order to tuke care of
aay iater-esterifiocation occurin; Juring the first work up,
a3 \nu a8 aay “dissolved” Julariec acidd ia the total aeid
nass) aad worked up as bdefore to furalsh a wthoer lot of
arude terpeaic acids aad the water iasoluble aclds. The
erude terpcalc acids were ocombiael and amouated to 22.1%
of the total scids. Paper chrometography as woll as thia-
layer chromatograyhy (Fige.7 aad 8, of this materlal showed
that it coasisted casentially of Jalarie acid A coataminated

*Inis hes descastrated earlier by «adla, hasicar
and sukh of this Laboratory, ian co uiectioa with
the work oa Jalaric acid.
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{Isolated producis from hard resin hydrolysata)
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‘Pet.ethor extract; 5 Alsafialie extraet; & Sudaa [1l,

fae




to some exteat with shellolic aad opishollolde acids.

The product could be successfully erystallises to give
JALARIC ACXuea (IXI),

she vater iasoluble acid aixture froa the udove
treatzeat was dissolved ia stroag alitall and lert aside
for 24 hours (siace the labile Jalaric seid hus beea re-
moveds earlier, this proloaged base treutmeat i3 not detrie
meital. 0Oa the other hand this .rolonjed treatmoat with
alkall hus been founi to be easeatial for tae complete
soparation of the sodium salt of aleuritic acii (see below,.
the alkaline solution was treated with brinc to precipitute
the sollun salt of aleuritic acdd. Ihis 43 dusel 2a the
carlier mothod of isolation of aleuritic acid as its s>ulum
sult fPom hydrolysod shellac by 3ea wupta aad Bose . The
90diua salts oa aci: treatmeat gave crude aleuritic aeid
(29%) «

“he paper and TLC of this product (71g.? to 2) showed
that this coasists mostly of eleuritic acid. The product
oa crystallisation from dilute aleohol gave pure AL:U.JITIC
ACLY (I) with & recovery of 964,

The wuter soluble sodiusm salts from the ubove treatmeat
were worked up to furalsh a gusmay ailxture of water ifasoluble
acids vhich were disperscd on celite and exhaustively soxhleted,
first vith petroleum-cther and fimally with othanol. The
petroleun~cther oxtraot (4.8f) oa paper and thlneluyer
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Fig.2 7Td1d LAYER CHROMATOGRAM
(Methyl esters of isolated products
from hard resin hydrolysate).
PLATE: Jilica gel-Plaster of Paris  100:15 (0.3 mm)

SJLVEST FROJ1: 10 cm

SOLVEIT 3¥3TEY: Toluene-Ethyl acetate-Acetone (7:4:4).

1 3udan lil; 2 Hethyl ester crude Jularic acid;
¢  Jdethyl ester crude aleuritic acid; 4 Methyl ester
pet.ether extract; 5 Hethyl ester alcoholic extract;

¢ 3udaan ILL.

=
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ehranatosraphy (74g.7 to J) was found to de esseatially

free of aleuritic acld aad terpealc aclds. It vus suspeoted
that this material may correspond 'o the butolic aeld des~
oribed by iea Jupta and Boam. The product wvas coavertoud
iato its methyl ester whea its Uil (:/1g.l0) shoved it to
sonsist of eight componcats of waich oae coastituted «» 555,
The material was fractisaated to give alter a low bolliang
fractica o major cut correspondiag to the major compoaeat
of Lhe J.beChromsatogram. This fractioa oa hydrolysis readily
furaished ua aeld m.pe 58-80°C walch 1s coasidered to be
Ldeatical vith the tutolic acid of Je: Uupta wad lose'’ and
13 scparately discussed below. The lower diliag fraction
appeared from its 14 spectrum awd vas found to coatain by
nixed chromatograms with autheatic samples, =myristic and

palmitic esters.

Thoe acidic fraction extracted with ethanol (vide abdove)
was shown by peper and T.L.C. (F1g.7 and Fig.8) to be still
a ecmplex mixture, but coasistiag esseatlally of terpeadc
aclds. The material was osterified with ilaszouethane aid
the crude methyl csters systomatically ehrosatographed on
alunina., 7his ylelded desides seme other two unidcatified
componeats methyl osters of KIELLOLIC (IX), P LidiLLOLIC (),
LARHIOLIC (V) aad P ILALSHOLIC (V1) aclds.
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FIG-1I0 GL CHROMATOGRAM OF METHYLATED ACIDS
OF PET- ETHER FRACTION-

IDENTIFICATION:

() Methyl myristate (2) Methyl palmitite
(3 Methyl butolate
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The above procedure thus leads to a semiquantitative
anelysis of the lac acid misture. Table 5 su=murises the
approximato ocompositioa of luc soldds us obtained froam the
above astudy.

TABLE § » COMPOSITION OF TOTAL LAC ACIDS FROM HARD RESTH

B e e e e e T S ————

o, Aclid Type Approx. £
i Aleuritic Fatty 40
2 Butolie L] 1,6
3 Paluitiec * 0.8
4 Hyristic ® Q68
5 Jhellolic Isoprenoid §
6  Epieshellolic . !
? Julurie . i 0
8 Latsholle . 1
?  Epllaksholie . £
10 Unknouns - Balance
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Jtzacture of Mtolle acdd

It has been meatioaed above that during the syste-
matic analysis of the lse acids ea scid m.p. 58-50° could
be i1solated and it vas coasidered that this acid is identical
vith the butolic aeid of Jen Gupta ead Bose '+ Though a
direct ecmparison of the samples could aot be made and our
method of isolation completely diifereat fron that of
Jen Gupta and Boset’, the ideatity of the two preparations

appears to be evident from the comparisoa shown ia Tadle 6.

TANLE 6 » PROPRSLILS OF WTOULIC 2

e . o AT A D D el A B el Al A B R

Hoe “hysical coastuats

Vreseat work deported Wy
Jen Uupta and Bose

RePe 58-53° 54-58°
L‘) ) '10’ L d
2 Nethyl ester
BePe 26-a7° 27-a8°
(=], 2.2° -
- 1.4485 .
3 Reto acid from
butolic acdd
Bede 2-n° 50,570,8°
4 dethyl ester
BePe 2uead® -
-y L.440 -

*Obtainel bytie chromic acid oxidation,
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jea Gupta sad Hose'’ who called this acld us

Atolie acld after the lac host Jites monospermg (Butea
froadnsa), tentatively forsuluted thelr compound as
Sehydroxy-peatadecancic acid. lowever since no definite
proof for the adove structure have been put forward by
these authors it was coasidered worthwhile to settle the
structure in aa unequivocal mauner. The compound analysed
for cl‘ﬂaoa «ad its iafra red spectrum (Fig.ll) clearly
showed 1t to be a hyiroxy aeid ( , 08 2280 en™, G0 1708 e},

yCOM 2680 ca™) mothyl esters , 04 3440 ca™t, =) 1741 ea”))
of aliphatic type (Fig.l2). The WML spectrum of its methyl
ester is ghown in Fig.lS sad this is fully coasisteat with
its delag a loag chala fatty ester>"? vith o secondary
hydroayl functica. The results are discusseld in Table 7.

TASLE 7 - HMR ASSIGHHENTS OF METHYL BUTOLATE
e — ———— e —— i — o P —— et

Jignal J wil dosof Assigaments
13 ops protoas
Jharacteriatic Secpa L ops T -u‘la
v ot ceutred %
cPpa.
lhuga signal at - 5 ops aal (Gnu) X
. .
Lsseatially a 7cps -~ ul {:u‘
doublet of super - C-Clf-at
inposed trmuo
ceatred at 154 ops .
Jinglet at 163 ops - - p Ui} 03
(coac.depondeat 20§) '

ayanetrical - le2 cps U =000,
ot at 215 ops
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ine locatioa of the secondary hLydroay ifuactioa ia
the aliphatic chein was established as follows: ‘utolle acid
oa oxidation with chromiec acid® ylelded & keto acid (VIIL)
the methyl ester of wileh (IR spectrus Pig.dd,  Cs=0 1745 ea™t,
1720 ca"}) on treatment with perbeasoic aeii ia the preseace
of petolueae sulphonic acid ylelded a diester vhioh was hydro-
lysed wvith aliali. The produoct ylelded one major neutral
compound and oae major acid. The asutral product was readily
fdeatified (Fig.l5) us a-octanol, while the acid (mep.l151-5¢°)
vas shown (mized mepe 148-50%, 14) to be adipic acid. ihese
results lead to the formulation of Butolic acid a8 G-hydroxy-
tetradecanoic acida (VIl).

H
A <
CHz— (CH; )7—? —( CHz2)4— COOH
OH
(vID

CH3= (CHp), = C—( CHz),~COOH

CYIID

“.nile thls orié vas 13 rogress christie, Junstoae
and Preatic also reported oa the structure of
tolic aclie These authors «lso arrived at the sane
coaclusion Wut Yy differcat zethods These authors
have al3o elifected the syanthesds of & tolic wcid,
At this stage yo recorded our results ia a yr
comsmnicationde,
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ihe oaly resalalag polat about the structure of

utolic acdd is its gbsolute storeochemigtry. Jlace it

is wowa that ia long chaia fatty compounds the aumbver of
methylene groups ia a given series of compouads ol the samo
absolute storeochemistry do not alter the siga of optical
rotatioa. The absolute stereochendstry of butolic aclid
could de deduced frou a comparisoa of its siga of rotation
with that of siailar compounds of owa stereocheunlstry.

Teclugaels m.‘.“ states that Af oae of the sub-

stituents attached to an asaymetric carboa atom is a loag
aliphatic chaia, the optical rotation per moleculo will bde
ncarly iadependent of the leigth of the chaia. licace Af

the chain 18 leagthened the specilic rotatioa of the coapound
will decrease but the molecular rotation will e approximately
constaat. Thoush the validity of this rule has been guestioaed
by Jcnen‘s yet the value of his argameats are doubtd"‘. These
arguseats are embo.ied ia the results obdtalaed with differont
He~substituted aclds, hovover whea the methyl group is shifted
to the amiudle of the chain some chaages in the siga of rotatioa
aro observed.

dowever, 2o such asbiguity arises ia the case of hydroxy
aliphatic acids, where the coafigarations have beca correlateds’
using ayathesis froa pehydroxy glutric acld of wwa coafiguras
tion. Thus by aa exanination of the GiU curves ol the saturated
compounds, Applevhite, Blader and Gaffield™ vere adle to show



that Jisorphecolic (9-hydroxy traas-traus lO-lzeocta~-
docaadieaolc aclid) Lesguerolic (ld~hydrosxy cis elcoseaoic
acld) Jeasipolic acid (l2-hydroxy clisecls 9-15 octadecaadienolec
acid) =11 have the li=goalfiguratioa on the bdasis of thelr
slallarity of 0.0 with that of luwi-octadecanoic acid pre~
pared by catalytic reduction of uicianolelc acid whose
Aecoafiguration has carlier booa established®®. The k-con-
figuration for d-lil-octadecanoic acid obtalaed by the cata~
iytic reduction of Limorphecolic acid, was estabdlished on
the busls of simllar propertics with the Ae=deVd octadecaanoic
acld - cnw by w 4130 reported by Jeoepfer
aad 3loch. lmmmmmeamuwm.um
to Lesguorolic acid.

inds assignmeat vas coarirmed later ly its indepeadent
synthesis by Applevhite™ from iericinolelc scide Table &
shows the rotation of hydrosy acids of waowa wbsolute con-
figaration,.

TANLL 8 » HOTATION O aZunOnY ~CLo3 OF XNOwd ADS0LUTE

COWY LAURAT 108
Compound Coaligura~ («<J Jolveat
tion o
J=Li~octadocanoic .ou‘ i .17 HeUll
l4eOdeelcosanole acdd®™® & .25 .
12-0i-octadecenole acdd™® & 0425 -
L0=0ti=0ctadecanoie acdd®® & «0.16 -

esscOntd.



TAJLE 8 (Contd)

0w

- I —— - Y ——
Compound Coarigura~ («) jolveat
tion »

9-0i~0ctslocanole acdd®® & *0.7  Moud

10-0H-0octadecanode acid®® 3 *04l5 .

Sedii-hexanolo acid®? A -28 CHCL

SeO~decanole acld®’ 3 +30 .
po- ston

S-0li-a0aanolc actd™® 3 “Ued L0
+10.8 Ciﬂla

Tous fro= the Table 4t i3 clear that Wutolic acid

wilch 43 lovorotatory has the li~coafiguratioa aad can de

ropreseated as ( IX ),

OH

HyC = [CHe], —g'- [cHz] , —coOH

b

(1X)
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The aeltia; aad bolliag polats are uacorrocted,
‘the foraser being detepained in pyrex capillaries in an
eloctrically heated apparatus. ret. other relers to the
fractioa haviag the b.p. Paage 0=00". otatioas were
acasurcd in chloroform oa a Pargia~iluer rolericeter
(llodel 14l). Aaalytical Jduvs vere carried cut oa aa
rerocruph (vVodel '=l00=3) or Perida-ilner Vapir [ractocetlar
(fodel 154~0) ualng suceialo acld polyester of .Uletlyleae
slycol (208) or silicoa =00 (@04 wiad LL) a3 atatlioaary

phases oa vhromosord ¥ aad employiag hydrogea a3 carrier _as.

lhe UV syectra were taikea oa a Perdda-lluer sp.ctroe
photometer (lodel 080), ia carboaylefroe etiwnol (ualess
specifiey othervise). The Ii spectira were recordcd as
sncars (ligulds) or as mjol muills (s0lids, oa a Pergla-ilaer
[afracord spectrophotometer (lodel 1070). ihe PHL spectra
vere ictermined ia 10=20; <°Cl, solutlons with tetrasetihylalluie
(i43) as interael staadard 0a & variaa A=80 spectroaeter.
“he sigaal positions are reportes ia aycles per seccoad (upa)
uaits startiag from T¢J sigaal w3 zero.

The aautral aluasiaa {or crlumn chiromato reayhy vas
prepares froa comercd .l slumiaa (l00-250 wesh, Iy tho method
33

of Evaas and Shopes . 4 sctivated to grade I by heating

vith fatermitteat raciag, at 460-430° for -6 hr. .uitable
srades vere prepared tucrefrom by secaanical shakii; (4= hr)



with appropriate amounts of uutw“ aid the sctivities

vere testos Ly the lroc<agan~ ;c:N.‘cr‘m proceure.

sate of lyurols3is of igrd esia

sard resia [1.0 g/ dissclved in aeatral aloobol
(5 al) and titrated agalast potassium hydro.ide golution
(0403, gave an goid vgo"o of 50.0.

dar. resin (5.0 g was J4issolved ia potussius
hydroxide solutioa (27.0 al, li, at roou tesyperature (23°)
add vas lonedlately kept 1a a theraostat aaiatuined at
20% 1%, After every oae hour ailquots (& ml) of the re-
action aixture wero withurawa iato a coalcal [lask, diluted
with fce cold water {100 ml) aad titrated against Lydro-
chloric aold (0.08i) usia, Lromothymol blue (pi 6-7.9) wa
an iaterasl iadicustor. japoailication velues were calculated
according to the following formila:

AL x 56.1.00 » d of CL
wt. of substaace in aliquot

Lizewise sspoaificatioa values vere calculated for differeat
periods, and results jotted to give the rate of hy drolysis.
iiallarly the rate of hydrolysis was deteraiaed at 50° aad
25°. Table ) gives the data observed duriag the wori wiile
Fig.l shows the plot of saponification values sgainst time .



Tadha 2 » AL ICATION VAW LS & dalw addli aT
QLY bitiadT Twa® b dUR LS

Tine ia Japoalficaticrn value at
BE» w0° 50° 70°
i 189.0 234.7 2491.5
< 417.4 0.7 490.3
< PP 26.8 257.5
4 267.5 283.7 26242
5 290.0 242.8 204.8
6 294,7 29040 205.2
3 240.2 245642 261.0
10 350.9 247.1 -
2 2%.0 48040 -
24 403.1 25049 262.8
S . "
deterialo:

‘uthoatic samples of lac acids wad their mothyl esters
acoued for the work wvere wvalladle ia this Ladorator; sad
vere further purifies as follows:

Jadarde ugld: crystullised from a nlxture of tetraiydrofuran
aid othyl acetate, mep. 183-184°. '

pdsaelloldc gold: Cr,stallised from water, a.p. 245-48°.
ah acd orystallisol froz water, =.,. 2305-307°.



.o")

Lagaholdc uodd: Crystallisel froa cilorofopa-ethanol,
nepe 18182°,

iRAscatolic godds Jrystalilses froam chlorofora-ctnanol,
MePo 2012205°.

. it i depeatedly warystallised froa Jdilute
alcoiol, Mepe 100-201°,

pgrosact ol csterilicat ic gcdd with & Ao

Hethyl ketoae = estar): Crystallised {rom Leazeae,
@epe L04-106°.

LLagtiiyl ghelloleto: “rystallised :rou Deascae, 1.p.l48~-161°,

Jizetiyl oplishellolate: crystallised froo delsene, Bee
149-181°,

dethyd daitanolate aid actiyl eddlaiaholate. Jould aot be

iaduced to erystallise aad heouce were used as suche.
Jothyl sleuritate: COrostallised froz acetoac, =.7.7°,

Paper chromatography ol the Lac golds

rPaper carosatograpiy of thc autheatic lac aclds
was rua by the asceading tecnal@ue. 1-10 #1 of a 2§
solutioa of the substaace 1a ethawl was spotted at the
startiag polats oa whatnan paper (4o.d)e After cguilibratioa
(1 ur) in butasmlecthanoleturfer® (35156:50) the payer was
raa o dsteace of 14 oms (~ S hr). The papar was dried ina
alr (1 ar) aad the gspots vere visualised %y sprayiag with

"7.20 g amwoalun cardoiate, 7.6 ml A a1 spegr. 0488 1n
)5 nl wvater.



) |

bromophonol lue lol.nuoa' coatelalng citric wold.

The aclds gppewred (Figed) as 1i,at blue spots oa a
yellov bacigrauad. g velucs for Jlilereat aclids vere
calculated aad are givea ia Tadle 2.

ihia Lgyor chroszatography of the gcldg

“Lus vere rua oa pleae glass plates (10 x 15 cm)
coutes with silica gele-plaster of varis (100:l85; =<0 wesi)
usiag the apparatus aad tecinlques ol Qupta adu A ;wv' .
1=10 #1 of 25 solutioq ol the substance ia othaunol (We:
ndaa Il was woplicd as 0.2 soluilon la acctone, wvas
awopliied ot the starting poiats. 'ftop a few nimites tio
plates were equilibrated (J0 min) ia the solvent system
add rua by the asceadiag tochalgue (solveat froat 10 cu).
‘fter Jevelopueat the plates were dried ia air (30 =mia)
a3d heated 1a ca ovea (110-120%; ror 15 smimites. Tae
dried plates vere sprayed with couacentrated suliuric aold
aad agaln hcated (120%) ror 10 migutes. “he acdds appeured
a3 rediish blune spots. In order to get & clear separatioa
oi tho aclds the lollowiay solveal s stems wore tried:
1) Jeaseac-cothaswl-acetic aeld (1:2:l).,
i4 Joxaneeethyl acetate-acetic gcdd (1532612
111) Jloxaae-ethisol-bulfor’ (82.5186:10).

"romopheaol blue (50 ng), citrle meld (200 mg), wator
(100 ml).

*2.20 g assoalun cardoaate, 7;0 al .ux‘u 8P« Q.80 in
J5 ul wvater.



“hie last solveat 3, sten was found to give the best
rogults (iig.5) aad the seu. vulues of the acids uslag
this solveit ays3tem were calculate. aud are givea ia

Tadle U.

Thine , abhn t
‘utheatic sauyles of thio setlyl esters were

ma (1) ¢ uslag toluene~-otlyl woetute-gcetrae (7:4:4)

as the solveat aystem. Jetection of spots (L L;.4) was

aade 1a the usual caaaer aad the A\h‘ values wore calculated

wideh are givou 1a Table 4.

Jeparation of Lac ‘elds
U sigtattoal®11o

sard resla (26.0g)was hydrol; sod with so.lun
nydroxide (125 a@lj 14) at L0° for 24 hours. ihe sepoaified
product was acdidiled vith aquoous yhospnoric acld (40 =1;
lil) aud the aclds were catractod with othyl acetate (100 ol xi)
vashed with Oriae (20 al x G), Jdricd, filtered axd frood
of solveat slelding aclds mixture (20.5 g). The above
acdds aliture (5.0 g) was treated vith urea (1.5 g) 4a
dry acotone (L00 ml). The reactlion mixture was refluxcd
24 a wateroath (30 ailn) aud was allowed to stand Zar 24 hrs
at 15°. The 3olid sduct wvas filtered orf aad washed with
&ry pet.other (150 al) to yield fractioa 1. Two layers
vere fopnd La the filterate whlch vore separatod aad the
solveat [rom cach was distilled off to yleld gusmy residues



(fraction 41 aad f{ractioa 141,. The acids irovw the

urea complex fractions voroe liberated by bdoilinyg with
water contalalng fov Jrops ol hywrociloric acid. 7he
fractioas 1) 0,030 g, 11) 2.8490 g, 111) 1.2 g thus
obtalne. were anslysed W paper -nrocsatograpy employiag
the usual solveat systes utaaol-etianolexller (L5:056:10).

Aouritic acld (.0 g) was digsolve. ia mothaasol
(19 ml) coutalalng urea (8.0 3, The resctioa mi.ture was
reflusxod on & waterbath for (0 alauteg. Utoer cooliag aid
flltering two arystallliae crops ( 4, U.0 ¢ «ad 11) 5.0 ¢)
wvere obtalaed. After umial worg 4y tho (4rst crop was
showa to be oaly urea while the second crop ylelded (0.22 &)
of wa acid m.p. 100-100°. Its mi.ed meltia, poiat with
wleuritio acld wus undepresged.

éractizaatisa ol 'lethyl esters
Jdard resia (6.0 g) was hyirolysod withi soulum

hydroside solutioa (10 al, 405, at room temporature (0% _ o2
for 10 days. 7he product was acli.drlied with agucous phoae
phoric acld (0 :d, 1l:l) and vas extructed vith etiayl acetate
(5% al x 4), vashed, drie. and tho solveat removed to yleld
4e5 g of the hydrolyased product. The above product (4.5 g,
vas dissolved ia ethawol (15 ml) and esterified with ethoreal

diazosethane. The resultiag methyl osters wore fractionaily

°7..z0 § aasonium carbonate, 7.5 il .-d“»)-i BPedle Q.88
ia 95 ml water.



distilled uader high vacuun. .hree fracticas vere

¢oillcatod (Ladle 10).

TBLE L0 = FuaJZIoNaTln O H.TIXL LOYERS

fre.io. ?‘o:;p.(uuth."-:/b X 10"‘ o) “t. esars
1 170«12 0.455 Light )'OLLOV
oll.
3 =20 J.602 .rystalline
325.4d.
< w0=330 14050 nas; 30lid.
4 - deUld Lard vaxy
\resi- Zas3.
Ale)

-
iho fractions oollocted were studied Ly TLC (I'Lige5) with
reforence csters usiag tolucae-otiyl acetato-ucotaae (73d:4)
a3 solveat systeam.
' o [

rded, powdercd nerd resia A0 ¢) wus lydrolysed
ror 5 hours with souluz hyuroalde solution (45 alj 1l.76.4,
at ;:5-:>o°. “he aydrolysed product was ascldifled with uqueous
pwsphwric acdd (150 al; 1:l) with sechaalcal Jtirriag.
The agueous portioa froa tho Jusy LASI was separated ny
filtering aid the guay cass was <ashed with water (c00 ol Al
Wy mechandcal stirriag aad aquecus portioa :iterwd. The
vashiags were conbines with the carlior aguenus filterate
asd extracted with otiyl acotate (500 wml x .) washed with
vater (50 wl » &), dries aud solveat rezoved la vacuo



'.
‘)

ylelding arude Jalaric acld (13.7 g, Bepe 50-142°)
(F4gs.?7 and 8). The gummy solid aclds were .urther
Iydrolysed (or 5 hours aad ai adaltional quaatity of
crude Jalaric acid (5.4 ¢, vas separate. by the ro-
coure explalael above. ihe crude jJalaric wcld (0.509 g,
MePe w-143°) was purified Ly repecated (twice) crystale
lisations from teotrahy rofuraa-ethyl ucetate (l:d) to
furaish Jaluric acid as colorless aioro crystals J.405 g,
MePe 182+184°.

Theo total rosiwal guauy solid [(rom thoe o oOve wad
ssela hydrolysed with soulum hydroxlde solutloa (W al, W;)
for 24 hrs st room teapwrature (20°%). atursted saliae
solution 7 al) wad awsed aad alaturo wiloved "o staad
at 0=10° for L hrs. ihe sodium salt of alauritic acdd
wadca separcted aut was filtered, wushed vitn lce cold
saline (50 ml) aad air Jdried (I .ay3) to yield crude sodiua
aleuritate (JU gJ)e The fllterate and the vaahligs were
coadined and caaceatrated to aoly the volume. Jtorage
at 0=10° for 24 hours sielded aa adiitfonal amount of
soldun alwuritate (Le5u g). Jodlum aleuritate (U4.5 g)
vas suspoaded 1a water (100 =l) aad aclulrled with agueous
pwagnoric seid (4 al; 1il)e <he liberated free scid
was Jiltered wad washed with ice cold water (20 ml x 2)
to give (29.0 g) of aleuritic acid (F1gs.7 aad 8) mep.
25-92°%, jlecrystallisatinsa (1.0 g) from dilute aleconol
gave pure gleuritic acdd (V.9850 g, w3 a crystalline solid



Teye 100‘1«)00500

The motiher liquors after the removal of aleuritie
acid were acidiried with aguoous phosphoric scld (250 aljlil)
aid extracted with ethyl acetate (500 al x U)y vashed with
sodiua carboaate solution (500 ml x 2, saturuted,. The
otlyl acotute portion wus washed, and dried. ‘iter ils~
tillia; orl the solvent it ylelded U.l0 g/ oI aeutral
fraction with pleasaat odour.

The asoslum cars>aate extract was eclullled vith
aqueous phosproric wedd (1500 alj 1:il) aad extracted vith
etayl acotate (500 al x 4), washed wita water (1 =l x 23)
and dried. Ithyl acetate oitract was coaceatrated to half
the volume (1000 ml) aad dlspersed on celite (250 g). The
solvent vas removed under voduus aad the dry powdcred mass ‘
was transferred to a thimble aad soxhleted vith ¥y pet.ether
for 100 hrs yielding a viscous li:ht oreage coloured [ractioa
(448 g) | 1g3.7 and 8.

The pet. etner fractioa (L.l g, was acthylatos with
dlazonothane asd after distilliag of the solveat, the
fraction was J4istilled (D.pe 70-1.30"/1 o, furaisndag
(2.48 g) or & viscous lignt pale coloured iliguli. Jas
liquid chromatography revealed tae preseace of getiyl utolste
as a sajor componeat (see uader mtolic acla) whlech con-
stituted (~~ 55/) of the total fractioan. The preseace or
ralaitic aad myristic acid methyl caters vere wlso coal irmed



by tadag mixed GLYSe Jebovhroautogranm also sioved
the presonce of a feov miaor ualdeatitloed prouicts (F1g.10).

The remainlnyy acids frox the gelite were ou-
tracted with ethaaol (500 al) for 12 nr yLeldiag (4.5 3J
of <4 alooholde fractioa.

All the four {ractioas viz. crude Jalaric, crude
aleuritic, crude utolic (Peteotiuer Iractioy) aad aleoholic
e tract wore studled by pepar chwrasatography (F4g.7) and
thia layer caromgtogragyy (Figed). ilmilarly, the four
Tractions 1solated (vide above) vero nethylutod (dlazo-
methane) asd stuiled Dy thin layer chrometography figede

Chromatograsny of alooholic eatract: The alcoholic

oxtract (lU.0 g) was dlssolved 1o etiguol (L0 ul, ead vad
methylateld (ilagonethanc, to yield the wethyl esters (l3.3 g,
winlch were chromatographed over awutral wlucina. IThe
results aro taulateds ia Tuble 1l.



TABLE 11 » CANOHATURAPAY O MeddXL «SThkao radd ALOOHOLLIC

LAITRAACT
~te Of the cOompound .« Llied ¢
«t. of :.l‘os (aeutral srude IV): 48O ¢
Coluan dimeasions: 4.5 x 16 cms.
——
l’r. i..l“oult u““ }-lu‘t. Wteof I r. omar ks
(X, (g) TLC®
A Jengene 10 Seb 724 treak
i) lensone- il B.S 302 ¢ spots
Jethanol
C engene= 2586 O JeGA < spots
Hlothaaol
o jcasene- 20:10 ¢ Qel8 . spots
dethasol
L dethaanl 100 1.5 Dedl ¢ apots
F "Qqeliago, 2 0.51 4 spots”
(157)
“inia layer chiromatography was stu.deds i a solveat
systea toluecne-etayl acetute~acetoae (7:14:4).
*The fraction was studied by paper chromuto.raphy
usiag & solveat system utaaoleethanol-bulier
(&8355130) .
Fractiona A: 4 louag streas lailcutiang o comple. nl.ture.
frastion B: showed the preseace of throe componeats oat

of which two wvere idoati.led as dimethyl shellolate and
dinethyl episnellolate by compariang the ;;‘. values with staadard
COUPIIDIS o



fractdoa Co v ad L' lach fractioa vas u alature of throe
sampoaeits which were ideatified as mctiyl lagsholute,
mothyl opilais olate aad methyl aleuritate by comparing

the iy values wvith guthecatic compounis.

LLig Fi The sodium carbdaute eatract vas acidified with
ag. puosphoric acid (400 al, lil, aad eatrected with cthyl
acetate (400 ml x» 3) which oa usual woric up ,iclded & guany
2633 (D51 g/» shis proluct shoved the preseace of Iur
gompoients by payer carosatography widceh were idoatilied as
shollolle, opi-siellolic, lassholic aid wleuritlioc wclds by
soperiag the i, vaiues wvith autheatic samyles.
togrupiy of lrgc 13 Tae deuzene .lutes iractioa

from Lie above wus dissolved la dDeasene (<56 al) wid chwroe
matographes over alunias. Iihe res.lts ure givea in Taale Li.
Tal3k., 12 o ACARLTONAA 4 OF Faa.TIod A

wte OF compound: 7.0 g

Wte Of '1‘50; ‘aeatral gr.dl): 160.0 g

Colusza Jlmensioas: 0.8 x 17 cnms.

WA YNV LAAT AT TR PR D BB T RAND SIS TEXT LATAER T TULR ST S ST EWNS I

EPe Ilueat natio iluate Wt.of fr. lemar:
{al, (g) TL9)
M Jenzsene 100 800 » 2 0.671 < spots
Ay Jenaone~ JeB15 0 x5 2490 < spots
Methaaol
Ay Jeauene~- il 5 x5 Dedl J spots
dethanol

eeees . sCOUtU.



TabL 12 (Coatd.)

fre Hueat Ratlo sluate Wt.ol Fr. demarks
{ml, (&) (TLC)

Aq Jeazenc- Py 5 » 6 0.110 . spots
methanol

Lg Teizee~ J36:6 5 5 5 0.45)0 U s;ots
aethanol

Ag Jeazcae~ 00:19 50 x5 QN < 8pots
mothanol

l'u’ Methaiol 100 5 x O 0.425 v 3pots

Ag  Qeda,Co. 1000 0.4a8 L spota’
15

*1.C vas studled ia « solveat s stem tolueae-ethyl
acotate-acotone (7:4:14).

“The Iraction was studied by paper carosatography
using a solvecat system Wutaaclecticiol-tulfer
(3651056:0)

iraction )i This fructioa sliowed Lhe preseace of two
compoaeats by thla layer caromcto raphye. .~ s0lid vas 1solate.
by coacentratioa of tae {rectioa wiich was crystallised iato
loag acedle shaped arystals (V.l: g) mepe 178-72°.

Lt spectrum: 1885, 758, 78l oa™r,

Plul gyectrum: olagle peax at 199 ops.

AMalysds: (Fouads Cp Aed4; i1y G5 iy 20ei).

The compound was aot studlod further,



Eraction A, A p Ae a4 g8 these fractioa: were obtalaed

ad s0ldd products wad vere fouad to be similar by thia layer

chronatography aad hoice vere mized togethoer. Ui sudlimatioa

a colourless crystalline compound (J.2 g) =.,. L27-128° wus

obtalne..

11 spectrum: yH rise @™t YV 1764 m"l, 1635 ca™d

(walde-I baad), 1418 ca™ (Ui, scissoring).

Sl spectrum: Triplet ccatred at (2 cps Ty J = U.5 ops,

Ui, =l ); A sharp doublet centred at 86 cus (Gly J = & cps,
i

'
=L <Ll el qQuurtet geatred at 125 cps (&) J,,® 4 ops,
i

J )
—~2 s 063, ;44-3- Jy & poorly resolved Joublet ceatred at
‘ad, oM

208 ops (Uly J = 2 gps, :::16-'\:2- Ji3 a sharp siaglet ot 267 ops
(A, GOl . “
Analysis: Fouad: Cp) 40.97; iy 5783 .y L8.G8. ).

cne residue ddsgolved ia Lenseae (20 ml) deposited
alowly a solid wilch was filltared a.d recrystallise. ylelding
& erystalline product (2300 g, Zeps 147-143%) aai was ideati-
{ied a3 dimethyl sheilloliate Ly coopariag its lufra red spectrua
wvith authentic sanple and alzed neltiag point which was unde~
pressed. The mother liguor showed the preseace of Jdimethyl epl-
shellolate aad sadaideatifiecd compoaont.
dastion As gl lpt These were fouad to de ldeatical (YLU)
heace disgolved L1 veoageae (20 ml). 0Ou ocooling & soldd produc
waa obtained vhich vas filtered, tials wvas showa to be methyl



aslwuritate oy campuring its Ag vaiue with that ol the
autheatic. 0Ua crystallisation froa dilute aloohol gramular
arystals (0.3l g) vere obdtalaed wileh had =.pe. 70=71,unde~
pressed oa edal:ture with sutheatic methyl aleuritate. The
residue showed the preseace of methyl laksholate and methyl
opi-laicsnolate walch could aot de crystallised.

e LIRS @iy c Lr 0: Jeazcae-l, wethuusol eluted
Iraction was dlssolved 1a beazeae (2J ul) asd chromatogra.hed
over alumiaa. -desults are sivea 1a Table 1S.
TALE Lo o didawrNi VoAl W FaasTivd B
wie O compound: e g
Whe OF 21,0, (aeutral gr.): 0.0 g
Columa dinensions: & x <4 onsg.

Fr, clueat Hallo Lluate wt.of fr, Aemarks
‘al) {8) {(TLG)
!)l Jcaszene 100 5 x o 0.708 4 apots
az 3eqszene~ 2)e536 90 x 2 Qe 2 gpots
aethaaol
3.  3eazene~ 3d:l 8 x & 0.107 2 8pots
= zothanal
3, Deanszoice I 8 ~ 3 Q.07 2 spots
methanol
Jg BSeazenc~ 20:10 5 x 0 Q.32 < spots
aethanol
36 jeaseone~ 70:30 5 =8 Qeld 1 spot
zethanol
iy Methaool 100 200 0.16: 1 apot

*I.C was stuiled 1a a solveit aystem: tolueae=-othyl
acetate-acetoae (7:4:4).



ad

fxrgetion i Tads Iraction showcd tac presence ol two
compoaents by tala layer caromatosruyilyy one of them vaed
obtuined a3 crystaliine solid (J.0% ) by coaceatratlag
the fraction which on cerystalilsatioa iron bdeazene ylelded
a arystalliine product 04049 §) Sepe 178-].79", wiile the
other could a0t bu ideatifled.

frastion 5, g3d O ¢ Jotn tae [ractioas were .oudd to be

ideitical by TLC wad hoace were alzed together. 7he total
product vas dissolved ia benzene (10 nl), o 35114 separated
wos filtered aad rearystallised froa vonzeae sieliin, a
erystalliae 3olid (0el0 gy @epe 143-140°%) wiloh was idene
tirtes «s dimethyl sheilolate by tagdday mixred moltliag point
with the mtheatio sanple walch was uadepresscd. IThe remuialng
prodquct which ecould not de crylmu'uu was ddoatiflied as
dimetiayl eplsiellolate by TLC.

EFractioa By aad 941 Those [ractloas were siowa to be siallar

oy Tuo aad were mlied together, all attumpts falled to orystal-
lise the product. ¥reseace of tvo components wus ahowa by

TLC vhioh were ideatified as amcthyl lalksholato and =ethyl
epllacsiolate by compariag thelr i, values vith those ol
authcatic compounds.

Lractlioa J. and Jo'  Although slagle spot oy Tuo, the

product could 2ot be iadced to crystallise aad vas lieatirfied
as nethyl epilaxsholate Ly ocomparison of g value.



Rivide acd
Isolation

ros sdard realgs Pet. cther fract.ca (vide iafrs, .13 g)

vas =othylated (diazomethane) aad [ractionally distilled
wader ‘acuudle Iaole 14 shows the properties ol the [ractioas

obhtalaed,.

TADBLE 14 & FuA L dMal QL3TALLATLIGE O MELTHILATLLY
l’u.u‘.“&nl ti\fs;i‘“.

Fre Tomp. (Y1 mm)  Wt.of Lr. Aenarks
(8)
A 3080 Jei? Joloriess ligid.
3 £0-110 1.12 Light yellow viscous
C 11l0-10 Ved?7 Yollow viscous liguiud.
3 Undistilled 0607 qewdilish Junmy nass.

shose throe {ractlioas vere lavestigated by GL¢ usiang column P
(HY x 1%, toap. aoo" usiag hydrogea as carricr. iraction A
vas Sxuad to be rich ia = thyl palaitate aad zothyl myristate.
The major compoaent of Ifractions 3 aad ¢ coulu aot be ideae
tifled, and hoaoce the two fractlions 3 and ¢ wero al.el and
the mi.e.: (ractioas (1.5 g) vere ayJdrolyses uy refluxlag with
404 solution (5 al, M05, for 6 iar. Iihe product was aclilrled
with aqe phosphoric acdd (10 ml, lil) and extracted with othyl
agotate (40 ml z &) weshed, dried aad Irecd irom solveat to



7ield an olly product which was orystallised from pet.ether
to give crudo Wtolic acdd (L.d5 gy 2ep. (8-48°); two roe
oryatalilsatioas frou pet., ether jave colorless ahiaing
811y acedles (0.95 g) m.p. 58-59% (T, pure) which vas
tdeatified as mtolle acta («)%9 -1.8% (cial,, e-10%),

Ta4 tost: negative. 0
y "% 17208 eat, V™ 2080 oa™.
faalysis: (dound:s oy 62105 iy LL.7h. C) o0, roquires:

Sy G8e51j iy 11e584).

Ui spectrums y > 5300 ca™,

Mtelie 49dd £ron diclhas (aveileat jiethodl: evased
bloade shellac 1X0,0 g) was hydrolyscd with .iag xi solution
(100.0 ml, 4%, for 10 Jdays, acliified with aq. 41 (15 m,
lil) erd eatracted with ethyl acetate (500 al o &). The
oxtract wus coaceitrated to half the volume a Wl digpersed
on ecelite (200 2, dried and soxhleted with pet. ether (500 =i,
100 hr, to yleld orude Wutolic acid fractioa (14.0 g,« Jrude
utollc acdd (raction (4.0 g) was aethyluted (diasoseth.ae
and alstilied D.pe 50-150% 0.4 33 to yleld light pale liquid
(2e2 g)e 7his estor oa Nydrolysis aad worg up Juve pure
atolic acdd (Le7 gy Ay @-%%). 7inls compound vas lound
to be the same a3 that isoluted from hard resin by tosdag
alxed aelting point wilcu vwas uadeprossed.

getagl utolater utolic acid (V20 g) was dlusolved 4in
other ‘5 ml) aad csterified using diazozmethaio. 7The product



“h

»n distillatioa afforied methyl butolate b.pe l20+122%1 as
epe 36=uT°, a0 1.4488, («120 = 2.2° (CicLy, o-10%)

Tdi test: aovgative, JULC, TLl pure.

13 spoctrums Y 2400 ™, ™Y 1741 &=k,

\nalysisy (Found: C, Gdedl; iy llel. Opgi 0. Tequires:

3, 8)e74; iy Lle%).

Joaeg'oxldatlon:

Mtollie aclid (000 gy Bepe 8«50%) vas dissolved
in acetoae (9 al, and to thls Joaes rmzat"o (0 ml) was
alied drop by irop. The additioa was stopped whea the
araage ocolor persisted. The temperature of thu reaction was
naintained at 0=66°. The reactisa alxture was alloved to
staad for U hr at room temperature (20%) with oocasisaal
shalag. 7he prosuct vas Jdiluted with vater (lu ml) and
sxtracted with ether (30 al x I, washed, dried and ireed
{rom solveat yleldin: & colourless solld (0.200 g, @wepe.
M-O") viidch 2a crystallisation from pul. ethor jave pure
teto acid (0230 g, mepe 70=70°), TLC pure. THH test: negative.
AMalysis: (Fouads Gy 62.15; i, 10.88. C) o o0 reguires:

vy S8 Hy moa-'ﬂ)o

detayl ester of goto gcld: .oto acdd (Ves5 g) was dlsgolved
ia etaer (6 al) and methylated wita Jlasometiane. 7The
product on Juistillation [Jepe uo-nz"/x mm) altorded a
colorless liguid m.p. 33-34%, GiC aad TLC pure, THM teat:
aegative, n:jo Led4ad).

Ii spectrua: y “Y 17220 en™t, 1745 om™t.



M4 spectrums haracteristio tirlplct ceatred at (X ¢ps,

‘
Wiy 4 ® Bopay Le6 cps -4;:-%/; mltiplet ceutred
. i
at (1I7 cops, G, Juzm;’r, sharp sya. siaglet at (217 cpa,

¥
cily d Led 3p8,; C')’J-'_‘\-).

40t0 oster (0edi0 @) waa dissolved la cldorofoim
(5 ml) aad was alloved to react with froshly preparel pore
veasdic aclid sclut.loa‘;l (04 1l «2094 g/al, 2.5 moles; in
preseace of catalytlc asmat of p=tolucue sulfonlde e:0d
(0 ng) at rooa tenperature 0%). Jide by slue a blank
ciperiment was also rua. The reaction aliture vwas 2cpt ia
a darg place aad wvus swirled irom time to tize, aliguots
0f (0¢85 nl, were vwith.rawa irom doth the eiporimeats aad
titrated agatast stanuard ;ia.da&o; solutioa (J.kica) as per
ataasard proceduro. +he results are sumzuriscd 1a Table 15,

Lades 10 o Jaclaiel dowduiat W do ToA U T LTt

i0e Tine Pa- PIA
or goasuned sconsuned
ml moles
l O - -
Ly -3 Loev JeG21
a B e 0.7:4
82 el QedS

o &
&
3
&
8

1.0




‘Itop 107 hry tue reactioa aliture vas diluted
with chloroiorm 40 ml,, vashed with saturated sodius care
bonat ¢ solutisa (1) ml x J), dried awd freed of solveat
wader vacuo to yield the dlester (J.130 g) viich oa dis-
tillation gave colorless iiquid (2150 g, Depe L00*LI6%2 mm,.
ihis product vhen cxumined by ULC showed chielly u single
product, 4i Y=Y 1754 a". The dieator (0.10 g) was
nydrolssed with .Gi solutioca (5.0 al, 10%) for O Lr. ihe
amitral portinsa froa the saponliied agteriul wuas cxtiactua
vith pet. eother ‘20 ml X &) The aguoousd portlon witer
scldificatioa with aguesus phogphoric aocld (5 cl, 1l:1) vas
cxtractga with etayl acetute (20 ul x 4), wasied, dried aad
froed oL aolveat to glve a light pale golored anlid 0,071 ..
This prodauct oa o stallisation froa acetic ucii-beazeae
(115} _ave colourless crystalllae compound m.p. L4)-152°
whdch vas ideatified as asdoic weldl by mises nelting point
awl superimposable I spoectru.

deutral part:

she total poteather oxtiaot (G0 ml) was vashed, dried
ad frecd of sodveat to givo a Ligut yellowish odl '0.045 g).
wis digtillation (V.001 g) of the product with a pleassat ouor
vas obtalaed (Deps 16=097, a0 1,42a5). This vas tieatified
a3 a=ootanol oy GLC peak acceatuation techalque and supere
iaposaole Id spoctra ( 4g.15).



BYRUEES {

“he acids obtalned by base hydrolysis of
hard resia (Palas) have been preparel by & modilied

procemrae.

‘tructure wad stereochonistry hus deea aasizaed
to utollic wcid.
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CHAPTER 1V

COMPONENT ACIDS OF
HYDROLYSED SOFT RESIN
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Ia Chupter II we have descrides the sep.ration
of lac resin iato “hard” aad"soft* {ractions. “haugh the
soparation caawt de expectcd to e clear cut and some
overlapypiag of the compoacats of each {ructioa iato the
athor 13 expected, the paysicul properties o1 the harda
aid 3ot fractioas are sufficieatly distlact tH wurrant
their separate saslysis. Ia order to see if the goft
resia (Palas seed lao) fraction represcats oily the lower
aolccular welgnt part of the lac resia, or has some zajor
utfc;-onco ia e>mpositioa. Iystematic analysis of the
hydrolysate froa the soft f{ractloa was undertacen and this

<hapter desarides the resuits of e a study.

Jreviods work:

Jnough the soft resia fractioas obtalaed by earlier

worzers* ™ nave beea prepured by methiods which differ frou

that utilised Oy us cad tals could reflect ia the acid come
position, it i35 pertineat to ylve a briuvl survey ol the
rosults of previous worsers. .lore again aone o! the asuthors
attempted L0 carsy out a ctalled systematic analysis of
the soft [ractioas. 7Tschdreh aad .-u'no.\“ vere »oi the
opinloa that 304t resia eoastitutes oaly a =1 ture of

nigher «olds; thcy arrived at tals conclusioa s no solid

compoacat oouls be isolated. 7Tsenireh aad Ludy” have



attempted to isolate coastitueat acids oi the supralfled
8oit resin. For this lavestlijatioa thay uses the usual
teshalque of pregariag the dif.ereat setal salts ol tae
acids. They reported the igolatioa ol aleuritic ucid as
its potassiua 3.it; the alxture ol aclds lidwated (roa

the iasoluble culcius salts had 3.pe. 57° aad aocordiiag to
then wasd « mlxture oi =ouo aad Jdihydrosy palaitic aclds.
u‘upud failed to lsolate these ydroxy palaitic acias from
Jowaxed 30ft resin aad he claimed to have isolated pslaitic
ucld, myristic acld and aa Uassturated moaochydroxy liquid
ucid. DBhowmick aad -o.-’l’ could aot laolate sy of the aclus
deserided above. Fotassiuz aleuritate failed to crystallise
out, when the resin was allowed to roact with 54 caustic
potash. lowever {roa the avove results it 13 clear that
there Gss beoea 2ot éven geaeral agresment regardiag the
crastituvats oi soit resla.

Shattacharya and -"bue

separated the acido of the
hydrolysed product Ly employliag cther as the solveat. The
other insoluble fractioa ylelded alauritic acld m.p. 34«95°,
ariag the aove procedure they isolated two more crystalllae
aclds 2epe 125° and 1i4-lu8° walen could aot be ldeatifled.
‘ractionation ol methyl esters of the total acids of soft
resia by distililation uader vecuua was «lso attempted, Wt
without aay lafereace. 3lea duph’ isolated Jalaric acid

to the exteat of 204 from the hydrolysed soft reaia.



The arave results are sunnarisced in Table 1.

TABLE 1 o AQdus wbl T hs Ad JXOROLIGED ST akalid

-

d0. Leld QePo

1 Jonohydroxy paluitic acia® 76,6 « 7P
2 Palaitie acia® o4°

& syristic acia® 58°

o sadaturated moanohydroxy -

liquis acta®

6 leuritic acia ?5ei0 100-100,8°
8  wtolic acig 54-58°

? Jalarie sctd’ -

8  Uatieatiried acid® 126°

3 valdeatified actd® 1544126°
10  valdeatiried aoid? 148-149°

The procedure followe.s Lor the snalysis of the soft
resia fractioa parallels closely to that worged out for
the asalysis of the hurd resia (raction us described in
shapter 11X,

ihe rate of hydrolysis of soft resia 1.3 been
studied at w°. 50° and the results are graphically deplcted
ia ¥Fiz.l which also shows a comparison with the rate of
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hydrolysis of hard resin. 28 caa de seca the hydrolysis

of the soft fraction is slightly siuggish (as compared with
that of hydrolysed hard resin) ut still the stepwise hydro-
iysis procodure as adopted for nard resin should suffice

ia the case of soft resin.

Aaalysis of the soft resia hydrolysate vas carried
st by the method developed for the hard resia aad is sche-
matically represeatod ia Fig.2. Fi1gs.0-5 show the paper
chrozatography aad thian-leyer chrosatography (aclds «s well
as methyl osters) of the various arude f{ractioa,s obtalaed
froa the hydrolysate aloag with pure reference compouads.
Table 2 gives aa approximate composition as computed from
these rosults (vile experimeatal).

TABLE 2 = APPARQUIMATE COMPOSITION OF HYUKOLLLLD SUFT HESLH

T B BT T A I D AT N Tl T A AT

Hoe Acdd Type Approx. §
1 AMleuritic Fatty 3

2 Jutolic . 8.0

o Palmitie . 1,0

4 MNyristic e 1.0

5 Jhellolic Isoprennidt

9 ipishellolic o

? Jalaric . 0

1) Laiksholic . i

) pi-laisbolic .

-
-

Uamowas - Jaluace
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CRUDE JALARIC

SOFT RESIN
(509)
i) NaOH (5 hrs-at 25-30%)
il) HgPOg (1:1)
AO-?A—RT G&l
lutvccua with ethy!l ccetate 1) NaOH (Shrs at 25-30°)
ivn*

3-0¢
3

ACID
e

¢
.

CRUDE JALARIC
ACID

| 223570

r

AQ-PART

:

GUm

:

extracted with !

ethy! acetate

i) NaOH (40%)

1) NacCl
(saturated)

r

INSOLUBLE
SODIUM SALT

l"+

'

SOLUBLE SUBSTANCES

+
ilH
ii) extrocted with ethyl acetate

CRUDE ALEURITIC
ACID
1118494

r

ETHYL ACETATE EXTRACT
NaZCO,

v

AQ. PARY
{rejected)

v

Na SALTS

-
1) K
1) extracted with
sthyl acetate

v

NEUTRAL
(0237 g)
rejected

AQ.
(re)

SOLUTION IN ETHYL ACETATE

mixed on celite and
exhaustively soxhleted

 Sequence of sclvents

ALCOHOLIC EXTRACT
(30-85¢')

PETROLEUM-ETHER
(9-8499g.)

'

METHYL BUTOLATE
METHYL PALMITATE
METHYL MYRISTATE

UNIDENTIFIED

i) chromatographed

P METHYL SHELLOLATE

J METHYL EPI~-SHELLOLATE
METHYL ALLEURITATE
METHYL LAKSHOLATE
METHYL EP|-LAKSHOLATE
UNIDENTIFIED (6)

i) methylated (diazomethane)

v
PART
ected)

FIG- 2 SEPARATION SCHEME FOR
THE ISOLATION OF COMPONENT
ACIDS OF HYDROLYSED SOFT RESIN
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1 2 3 a S 6 7 8 9 10 " 12

Flg.2 PAPER CHROMATOGRAM
(Acid fractions from soft resin hydrolysate).

PAPER: Whatmana No.l

SOLVEST FRONT: 14 cnm
Atanol=-Bthanol-3ulfer (35:35:30)

Total hydrolysate; 2 Crude jalaric acid; 8 Crude aleuritic acld;
Pet.ether fraction (crude butolic acid); S Alcoholic extract;

Jalaric acid; 7?7 Aleuritic acid; 8 Butolic acid; 3 Shellolic acid;

Epi-shellolic acid; 1l [Laksholic acid; 12 Epi-laksholic acid.



Ll

P2 R g s GG 0 1)~ 12 13

o 16 . ’.‘ 'l‘nk l-" :oo‘sx d‘ '-:h.\\)- L‘I’: \)\inl‘u\‘
(acid fractions {roa soft resin
hydrolysate).

PLATk: Silicu gel-Plaster of Paris 100:15 (c.CZ mn)

SOLVEST FillidT: 10 em

L

[

JLV AT o13TEM: 3utanol -Ethanol-puteer (52.5::5:00)

3udaa Ill; 2 Jrude jJalaric ucid; O Crude aleuritic acly;

Pet.ether fraction (crude butolic acid); S Alcoholic
Jalaric acid; 7 Aleuritic acid; 8 Butolic acly;

Jhellolic ucld; 120 Lpi-shellolic acid; 11 Laksholle

12 Epi-lakshollc acii; 1L Sudan 111

extrace.

u’.:iJ;



1l

Fig.5 THIN LAYER CHROMATOGHAM
(Methyl esters of acid fractions from sort
resin hydrolysate).

PLATE: 3ilics gel-Plaster of Paris 100:15 (0.3 am,

Toluene-bEthyl acetate-Acetone (7:4:4)

4 3udan 11i; 2 HMethylated crude Jalaric acid fraction;

« Methylated crude aleuritic acid fraction; 4 Methylated
pet.ether fraction; 5 [Methylated ulcoholic extract; ¢ Methyl
«etone methyl ester; 7 Methyl aleuritate; & Methyl butolate;
9 Jimethyl shellolate; 10U Oimethyl epi-shellolate; 1l Methyl

lagsholate; 12 iethyl epl-laksholate; 13 Judaa 111,



'8 cal De seon from these results, aleuritic acld is

saly a minor oompoasat of the sof't [ractlon aad though
the amount of butolie acid dad other sttty aelds is sigal-
ficaatly higher, the prepondterant aclds are of terpeals
character. This would mean that the solter lractlon does
aot regreseat the lower molecular welight {ractioas ol the
lac resia.
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For geaeral remariis, see page {7 , siapter 1il.
The nold velue of soft rosia was deteralied as for
nard resin, Chayter Il) aad was loua. to be B85.L0

;alt reain (5.0 g) was dissolved 1n potassium
hyaroxide solutisa ‘27 al; 14) by warziag. saraing wvas
fouad to be csseatisl hesamse of the poor soludllity at
room temperature. The rete of hydrolysls vas studled at
gonstant tempercturesa 3:"’, 80° and 70°. The srocelure
adopted was easctly the same as deseribed ia Chapter 11I1.
apoalficetion velues caloulated for Jifforeat porliods

are givea in Table .

TAILE & » SAPQALFICATION Valled W ST nbild

§ Time japoniricatlion values

(hr) 0P 50° a0
1 1 180.2 15845 128.5
2 a 1506.88 alk.D 20046
5 3 18.%0 254.8 441.7
4 4 200.90 24,20 449,.5
5 5 207.80 249.80 250.3
] 6 200.40 254,80 258,.8
7 B 216.930 250,70 205,4

- oW -‘Iimtdl



TABLE & (Joatd.)

e Time Japoallicatisa values

i
Lhre) . :.nﬂ mﬂ mﬂ
8 10 d24. 40 200,20 272.6
13 S 54230 £T70.80 278,.5
1 a4 440,80 28720 204.5
R

oft resia (50,0 g) vas digsolved in sodlum hysroxlde
solutlon (240 al, L.7684) b9y warmlag oa &« vaterbath aad kept
at room tempeorature ‘zﬁ-&)"} for 5 hre alter the usual wOrs
up (vide Chapter Ill) crude Jalarie seld (l.00 g) was obtalaed.
ihe gusasy sollid selds were again hydralysed for 5 hr sad i
addlt _ongl snmount of crude Jularie acld (2420 3 vas isolated.
pure Jularic aclid was obtalned in M5 yleld by crystalllisling
from tetrahydrofuran aid ethyl acetata.

ihe solld guooy aeclds alftor the removal of crude
Jularic scdd wore dissolved la sodlua hyuroxrlde solutloa
(30 ml, 40F) and susjocted to lydrolysis, alfter 24 hr
brise (20 ml, was s-dod add sodlus sleuritate (l.0u4 g/ tws
separsted wvas filtered off. The brine washing wud fllitrete
were ooablae. and caaceatrated yleldlag sodlus alcuritate
(JelD g)e Joilua sleuritate (l.l2 g) was suspeaded ia water
(20 ml) and aelcifled with agueous phogphoric sodd (10 al,
1:1) ylelding aleuritic acld (1.0840 g, mep. X=06") waleh



wad lurther purifled Ly crystalllsstlon froa dilute
algohol, The flltrate after the separatioa of sodlua
alearitate wos aoldifled with agueous phospharlc acld

(400 =1, 1:1) aad extracted with olhyl woetate (500 =l x 2).
Ihis eatrsot was washod with sodluz carboaate solutloa
(600 ml, 16£). Theo neutrsl fractioa was obtaliaeld [roa

the etiyl .cotute citract as plessaat colorliess llquld
De24d gi/e 1he sodiun carbosste ex'ract wad selillled
with agueous phosphoric aedd (330 34y lil) wis uitracted
with vthyl acetate (600 ol x 4). The cthyl acetuto
caitract was oocaceatruted to haifl the volume aid ulspersed
ag celite (100 g). A fter Jrying, th- product was soxhleted
with pet. other (300 ml, for 100 bras yioldiag a viscows
liquid pet.other (ractioa (crude mutollc seld, .84 gl.
The remaiaing acids oa celite were extiraoted with ethaaol
(600 al) ylelding gumny solid (20.85 g).
Paper ehromutograpny ol the woids

*11 the adwe [four fractions wiz. cru.e jalarie

aold, crude aleuritic acid, pot.ether Iractloa (crude
mtol 19 acdd) and alooholde extract,were spottcd on peper
along with standard aelds (ilg.0) using the solveat system
mtanol~sthanol-tucrer (58426150, ,

*7.20 g assoniua varbeaste, 7.5 l Jihu:i 8pe Er'e J.B8
ia 35 al water.
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The ocrude aold {ractions oWuilae. Ifroa the
nydrolysate of soft resia were s otted oa tain luyer
plates aloag with standard sclds (rlg.4) using a
golveat aystem: ‘utanol-ethanol-buifer .6d.5:05:00).
Jimilarly their methyl esters were saalysed by TLC (Flge5H;
uslag « solveat systes: toluwie-othyl scetate-acetoae
(Tedid).
sikae atolde acdd irpetion:

ihe crude Wutolle sodu [ruetion (4.0 g) was
aethylated dlasosethase) and Jistilled (Dep.20=liy1 oa)
yielding & light yellow ldguid (1.4 gJ« shis [raction
was exanined by OLC (Fig.8). 7The residue (uadlatilled,
was shown to be & misture of three ualdeatifled products.

Hoethyl mtolate,; oyrlstate aad pal=itate were
ideatiried by tagloyg odaied uUkes. The perceitaye coa=
position was caloulated from the J..v data wad 13 regorted
ia Teble 4.

TAMLL 4 = £ COMPOSITIM b THE ATJNLATEY PRI L ITHEL FAASTL04

= e ——————
) | Methyl wtolate B.8
2 .ethyl nyristate B
] Hethyl palaitate al.4
4 Unldentilied 21.B

*7.200 amooamun carbosate, 7.5 =l i 04 sp. gre 0.88
in 35 al water.
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COLUMN ("¢ )=-~-200
Hy FLOW (m1/min)-25
SAMPLE (pl)==~~~ 4.8 .
CHART SPECO('/hr) 18

Air

RECORDER RESPONSE




saresatosr«Rhy of the eleotiolls extract

The alconolie extract (4.5 g) was ddssolved
ia othasol (10 al) wad msetaylated with diasomethane and
chromatographed over alumina. The results are summarised
in Table 5.

14000 5 = GUNOMATOJRAPIY OF ALCOHOLLC maTiACT

Wt. of tho sudstance .. 4.5 ¢g

it. of .'.1‘0; s 100,00 g
(asatral grade IV,

volumn dimeas loas ee 2.4x4 45 om

ENEE
Fr. ilueat latio Volume  Wt.of e’
(ﬂ) I'race.
(¢)
A Foazene 100 8500 x 2 1.47 6 apots
o seazene~ Ml S xS 200 4 =
aothanol
¢ s 000~ 206 600 x 3 0.508 g =
aethanol
J Jeascae~ 20:10 800 x & 0.100 S ®
zethanol
B Hethanol 100 500 J.044 O

M

«
fractions were fuvestigated by using s solveat
system toluene-ethyl acetate-acetone (7:14:4).



fractioa A: ihis siowed the preseace of six componeats

by thia layer chromatogrephy. .Jlmethyl shellolate, disethyl
epishellolate aad methyl aleuritate were ideatifled by come
pariag thelr i, values with gutheatic cospounis, wvhlle the
resalalag three ocould aot be ideatifled.

Fractioa B3 7This showed the presence ol lour cospoaeats

by TLie. OJdmethyl epie-shellolate, sethyl aleuritate sad
methyl laizsholate vere ldeatified by the cosparison of their
Ap values with those of gutheatic osters, wille one sompoacat
could aot be Ldeatirled,.

iracgtion O, v gad 8: jach fractioa was showm to Lo @ mixture
of three componoits, the spot correspoadlag to mothyl aleuri-
tate was quite falat, methyl laksholate and zetiyl epl-
laizsholate vere slso ideatified by comparing the Ag values
with autheatic coaponeats.

deguromgtosraphy of lrection A¢
-he benzeue eluted fracticn disgolved ia henzene

(20 ml) was rechroastographed over aeutral alumina. Lhe
rosults are givea 11 Yabdle &,



(R

TABLE 6 « A CHROMATOURARAY OF FRAJTION A

wt. of ocompound .. led g

¥Vie. Of ftlaas 5040 4
(aeutral, gr.Iv,)

voluan Jinensions <. 2ed » 11 om

‘r. Hueat dlatio Vol. wt.ol TLC
(ml) frac.
(g)

i\l Pet,other 120 36 2 6 0.125 o '.)m

A, eweae 100 46 x 10 0,675 5 spots

Ay Jeasone~ 9931 28 x 8 0,40 5 spots
metianol

A4 Oeazene- I5:5 26 x 4 0,085 v spots
mothaaol

Ag easenc= 90:00 26 x 4 0.012 U gpots
aethaaol )

1\6 “ethanol 1000 2386 42 -

*iractioas were iavestigated oy usiang a solveat
syatea toluainc~etiyl acetate-acetone (7:434,,

Zaction Jy ¢ ihoved the preseace of thuree ualdcatified
conponents. Un coaceatratiag the frection, oae ol the cone
ponents was obtained solid which was filtered and purified
by sublimation yieldlag colourless crystalline product

BePe 127-126°, Tals 9W was fouad to be ldentical
with the one isolated [roa hard resia ( A-3s ,, wille the
other two products ocoull a0t be ideatiried.



Ir p Ao+ Fach fraction showel the .reseace

af flve componoats sad were found to be simllar ( vy lieace
wvere mized together. Oa coaceatratioa a solid product was
19olatod wvhlch oa arystallization shoved m.p. 178-170° and
was found to be ldeatical with the oae isolated from hard
roain { 9 we ). The mother Liguor wud dlluted with
beamene o3l 50 storiag 4 erystalliae aolid (0.12 g, mepe
14&-1-&3’] was obtelaed whieh »a orystalilsatioa gave & solld
seps 147-14F sad 1deatilied as Jlmethyl sheliolate by mized
meltin, point with the gutheatlio sample aad by compuring
thae i, Vaiues of the two product. Mother liguor [rom the
shove rystallization was shown to coatain dimethyl epl-
shellolate and methyl sleuritate by 7LC. liemalalag oae com-
soaeat could aot be ldeutifled,

fraction A, add 3.7 Joth the Iractions showed the preseace
of three spots (Til) and were Lfouad to be simllar, heace
aixed together. UJae of them wes prominent and ascribable
to methyl laksholate while the other two were ldeatilied

a3 due to methyl epi-lakaholate wid methyl aleuritaute.



M

jeparation scheme used lor ard resia
hydroiysate is applied for the 1solation of acldle
eompoaeats [roo hydrolyscd 'oft deain' (Palaa;.
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CHAPTER V

QUANTITATIVE ESTIMATION OF JALARIC

AND ALEURITIC ACIDS
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WAL A AVE bSTIMATION Or JAWNUC iy ALWAATIC Aclud

*® has beea stated earlier the work Jdescribded in
this thesis was undortazen to gut soue wore Jdeiiaitive
pleture ol the caastitueat lac a2ids and evolve metisds
wilen ehoul. later be cliectively applied to pure lac
resla, with the ultlmste ides of detormlaian; 1its coastl-
tutia. Me wori desoribed so [or Dws clearly ashowa
that two major compoaeats ol hard resin are Jularle acld
and aleuritic aclds ihe preseat Chapter deuls with

proce ures evolved or thelr quaatitative eatlnutlon,

The oaracteristic features of Jalarioe wold (1)
13 the prosence of aldehyde fuactioa La the molocule.

iloce a Jdetalled analysis of the fy.rolysate (rou lac
resin falled to show the preseace of aqy othar aldenydle
coastituent besldes Jalaric acid, an estimatlon of =Cild
group vould be a moasure of Jalariec acld.

jevaral :athuﬂl'a aro avallable [or the estimation



L

of aldenydie fuactloa as well as carbonyl group ¥ ia
geaeral. It was uconsldered deairable to sclect two
differeat analytical setiods, whlah cbhuld be employed

in alwaliae aad wclilc medla reaprotively. -his way it
gliild be possillie to assess oy sessed aldeydle Munetioas
a3 well, O course, it is owlous that the regjeats
ghoull be capable of sttasking the wldeydle functlion
bofore 1t Las aay chance of undergoiag possible slde
roaction. The methods succesalully devologed for the

pur o038 arc Jescribed below:

le idiver oalde suthod

A ausber ol methodlﬁ 7 iovolving oxldation with
sllver 10u eve avallable for the satimatlna ol uwldehydlo
4roup. f these the aethod of slgils and Jegal® waten

is employed 1a slksline solutioa was selected aa it ooulu
be uses under the alkaline conultiocas acoesaary for tho
hydealysia of the resla. The ocothod utilises the oxldation
of aldehydic group by Tollen's rescgont (sllver oxlde) ad
the deterniautlion of excesd silver loas Wy poteatlometrlic

'E.hnt, Lmmath asa Jﬂ.—:nrnl‘ Lave delernliied the

carboayl value of various types of shillacs,
ployliag hydroxylamine nhydrochloride, sodlium
fite and wliksline hydrogen paroxide mot! .
shelr results vere ro=aasessed Wy -ea Lupta®
who concluded that the carboayl value of ahellac
ranges from 10=00,.



(LR ¥

titrat lon with potassium lodide.

in order to harness thils method for the ostimation
of jalarie acid in Lydrolysed lac resia It vas negessary
17 eatablish i3 the Cirst inatgaoce the followlng fuots:
1, staadasdisatlioa of the mssthou with wuro Jalarle
acld aad deterninliag the elfect of coaceatration ol
altall and reaction time.
i1, 70 determine the effocl, if eay, of the preseaco
of the other najor lao acid yig. sleuritic woli, oa the
estiagt ion.
isble 1 shows the cifect of amaoalum hyareslde oa the
estimation wille Table 2 shows the data wicn the sollua
hyiroxlle coagentratioa is verled. [For these cstimations

TASLE 1 » LZIMaTL0d° O JALARIC AClDs EFFICT OF
VAALEG A0 COWCERTRATION

do. Jmouat ol € Jalario acldd

.il_{l adued L
al a4 round Letual
1 Oed 2 BaeS ~ 100
2 0.8 2 T ~  lou
< V.0 4.5 20.72 —~= 100

) ,
Ag#0, (L0 ml; Oelid), Havi (UeB mlj 54J674).
\eaction time: 18 he. ot '



TaABLEL 2 - ESTIMATION® OF JALARLC ACLD: WVEST OF
VAAY L e COECENTANTION

.  cmount of daGd £ Jalarlo aetd’

ml 7 i Frnand _ Actqu
1 Qed 5.387 Bde8 =~ L0
u‘. J|5 5;%? JO.?& it lU{.'l
o D5 5,387 J1 .80 -~ a0
% 2.8 S.987 M7 ~ 100

g0, (Lu al, Oeld), Mi ki (Jeb mly A48i;
*  Heactioa time: ne.

¥iaalyticslly pure jelarie aeld.
analytloally pure Jelarie wold wus employed. “hese results
aloarly show that the method 1s quite seasitive to sm-oalus
nydroside and sodims hydroxide. irom tils the cptimum coa-
altioas, 'gd0, (10 ml, Ould,, dadi (UeS ml, BedEPi), i gkl
( %eBi, UeG ml), .caction time: 16 hr., wore selected aad
the offect of proloaged reaction time Jeternined (Table JJ.

TABLL & = AIIMATION & Or JALARMG ACAd: W iCY OF TIME

[ e e R — :
do. +egotion time 5 of Jalarle acld
(i) —— : !
o 1o 207 -~ 100

"_'.:JJ.‘ (Lo ml, O.did),y dalilluel nl, 5.9874,, ddgul (Ve aly
© bl

*inalytisally pure jalaric aoid.



Tihis datn was necessary as the hydrolysls of lac resin
13 quaatitatively eomplete at :0° oaly after 16 hr. 49
aaa be seen Table 8) proloaged reaction time has 0
deleterious cflect,.

Flially the estimation of jularie aeld in
ayath tie mizturcs of jure Jalaric and aleuritlic aclds
was carried sut uader the optimua coaultioas established
whove., . ost uacipectedly the preseace of aleuritic acld
lead to distinetly high results (iable 4).

TABLE 4 = BITLNsLoN” OF JaLaids aclDs 1d KLIUWED OF
JALAUC Adu iLllTIC ACLo

o Emﬁ)ﬁﬁfm s ::ifu & J:.:,n.
Jularie Meuritic Louas
acid* aeld®
1 200 . "
- - ™ 646 7745
N “ % 78.5 56.2
- bt oA 9.8 5045
° - o7 86 Al od
G 9 100 - .
—— )

".-a.wa (10 al, Oulid), dadi (o5 uly 5.967i,, @i ki (ue6 al,
4s81{). emctlinn time: 16 hr.
" aalytically pure semples.



This rather unexpected behgviour can be rationulised

AL sae assumes e hemie-goetal foraatioa with the hyJroxyl
functioa (of the «-glycel liagsgo,, wuich thea could cleave
as showa (IV) to give two aldehyde ualts:

OHCO{‘/\/COOH
+ HO—CH, — [CHZJE;— CH—CH- [CHZ-JT—COOH
| |

I CHZOH OH OH

(1 (11

HO\J:\ |
[ OH
H COOH
CH,OH
(1V)
o l
H-C-H
CH,OH CHO
H COOH 2 ,
+ [cH + H
[cH2], [cHa,
CH,OH I



v

Jupport for this coateatlon waus lortheoanln; whea
an estinution of Jalaric acid was cerried ut ia the
preseace of ethyleae glyecol whea agala high value resulted
(74.25,

However since the adove nechianisn reguires the
slimuiltaneous presenge of free aldeydls and «eglycol llak-
ages, the method oould still Le useu for the cotimatioa
of Jularic acid o luc resiny as it would De 3Lowd uader
the cleuritic acid cstinmation most of tho «=giyool llakugus
in lac resin are dlocced. Table 5 gives the Jaluric acid
coateat of Lard resin (Palas, aad dovaxes saellac.

TASLL & » LITIMRATION® OF JALAAIC 23lus Jrbaile A0lo
COSTEIT L VAR aAndld Al Dkl HikllLas

Sy, w— -~
&
sample & of Jalaric acid

0. <ard resia ovaxed
(“alas) shellac

1l 267 25,7

<} 38.7 400

‘ “o’ ébol
Averago FET9 § 2042

AT A AP A T A A A A I ARG & N Bl W e

"1g40, (10 =1, 0ali), dali (Ve uly 5.374),
#i 04 (Ve 81, 4.8i, Roactloa time; 16 hr.



Ladptattropheqying iresone gethod

1lage 2y4=dlaitrophegyliydrasene oan react with
the aliehyde unctioa ia strongly acidlic solution it was
thought vorthvhile to oxanine this aethod for the estie-
natioa of Jularic weld ualits 1a the latact lac resia
polyaer. Furthermore any acetal liazages would also
resct with the reageat under the acillio oconditioas.

L mnbor of acthods utiliasing 2,4-dlaltroplivayle
cyeraslae for tho estimatlioa of aldely wed aad sotones Lave
boei ucscﬂb«l""u. Jwilously the gravimetric aot.h-usu
are aot applicaiie ia the preseat case aad the sae enployi.xgu
® lorinetric doteraiaatloa of the J,4~dlaltropaeyl hydarasosae
derivative (formed 14 situ) aypenred attruoctive. The
acthod Jdepends oa the estizmation of €4 W of tie alaalliae
solution ol the < ,4=dlaltropheqyllyiresone. 7The alimli
troatmeat of the I,4=dialtrophenyl hydrazone promcos a
very iatease wiae red colour progunaly Jue to the fore-
sation of resoaating guiaolidal ton*2e (v),

NO2

NO, -
' base /o
R=CH=N-=—NH N02 —> R=CH=N-=-N N\
0

(v)

it has boea round™ that the positioa of the absorptioa



waxine as well as the €oax Wus acarly ladependoat

of the structure of carboayl compound, “he value of
€.y EVErages Se72 x 1.0‘ at 480 w1y desildes, the
colour formed i3 rolatively ateble though failng deglas
aiter several days. There 13 20 aeed to lsolate the
Aare pheayl hydrazone as the oxcess dy4-dlaltropheayl-
hydrasiage reageat 1s coaverted iato g very iight yellow
coloured substaiace oa treatmeoat with dase wilch Jdoes not

coatridite to tao cm (~0).

da the first {astance the Caax for thu derivative
resulting {roa Jalaric acld was setoralied. ¢1g.l gives
the sdsorptioq aurve for the alkaline solution ol pure
Jadaric aodd J,d4=dlnitrohienyl hydrasone. ine Cas0 V'
ves used to estimate the perceatage of Jaularic acid ia
hard resin (Pslas,.

Table 6 (Flg.2) glves the values otalnoed ror
Jalar i acid a3 well as hard resia (Fulas).
TASLE § » LTLMATICN OF JaLaldl aClD: PEICITAME O
JabaidC ACLD 44 JALAWC 0Ly SaPl.* ado LN
AND JEdLi

% Jularic aocld

0.
*Jalarie acid dard resin

1 %2 .02 5347

2 95.8 0.4

s 100.4 80,2

Average 0.7 Cled

*iaslytically pure sample.



D L e
-
-
L8
L
J

TRANSMITTANCE

! | | S

o[: - | i

L
ars 500 525 550 575 600 650

WAVELENGTH IN MILLIMICRONS

FIG.-1 ABSORPTION SPECTRUM OF 2,4-D:N-P OF JALARIC ACID-
(g) 2,4-DN P OF JALARIC ACID + REAGENT (b) REAGENT

R _ »

i



TRANSMITTANCE

124

22100 2000 1800 y IGIOO IblOO

-4 1 | P ‘l A ._.-__._J__J
475 S00 525 $80 $79% 600 €50

WAVELENGTH IN MILLIMICRONS

FIG. 2 ESTIMATION OF JALARIC ACID RESIDUES :
3)2.4-D.NP OF JALARIC AC 0 - REAGENT (b) JALARIC ACID +REAGENT
(¢ )HARD RESIN + REAGENT (4) REAGENT.



“he estimatioa of sleuritic acid (IU) has been

14,15,16

Jdescribed, W a mmber of worikers w0 have utilised

HO= CH,- [CH], - CH-CH - [cHy], = coon
OH OH
(1n)
the cleavage of the <eglycol fuuctlioa of aleuritlc acid
eithesr by lead totnqochtol‘ or Wy perlodlc acl.dls. An
eramination of the published procedures stow that the
seriodic acld method deseribed ty Sea wupts'® 1s dest
suited for our purpose aad has deea useu for the estimation
of aleuritic sedd 1n herd resin (Palas) both butore aand
alter hydrolysis. 7Table 7 gives the results of this asalysis.

TABLL 7 - 537 1MATION OF ALBURITIC aClos PECLITAVL OF
ALIDRITIC AGlD L4 HAD AESLN

%04 % of Aleuritic acid
Jefore After
nydrolysis hydrolysis
¥ 12,08 $7.04
3 1l.4 84O
o 10,8 4

Average lle2 8.6

W



o above nothods vere fiaally utilised lor the

estination of Jalaric and aleuritic aolds ia hard aad soft
resins propared froo (our dirfercat types ol goed lacs wia.
Paias, meul, ‘or asd Jalari. The rosulis Lave beea
golliected 1a Table 8 aad ia Table J.

TAME B o LAIMATION O JALALIC ady ALWALTLC 70103
i daw abLilis

. & of Sof . P 0fslaritic actd’

hard Jalaric
Jefore rLter

rosia. acld nydrolysis hydrolysis

1 Palas 531 112 8.5

2 Zusad 572 11.5 45.1

s Jadard 573 13.2 8.9
er 41.0 11.6 $8.8

’:.mmu.m pare sample.
2yd-olaltropheayliydrazoae sethod.



TABLE 9 o LJTLAATION OF JaLAMIC A0 ALWRITIC aCI0J
A GUFT Wedldd

0. Jource of % of . % of uleuritic acid
soft resin Jalaric Jefore Alter
aclid hydrolysis hydrolysis
1l alas 8.1 J.8 16.9
a agmi U4.6 12,5 26.5
o Jalard FEE-9 § 11.7 28.6
4 Ser UG8.8 17.1 LS4

'Amuuany pure sample.

*2,4=01aitropheaylhyirasone method.
PUMPYETE '

A3 caa be seea by comparisoa of the results rceoorded

1n Telle 5 and 1a Tadlo 6 the parceatage of Jaleric acid
as Jeteraiaed ia both hydrolysed ond iataot lac rosia is
esseatially ideatical, thus showing that the aldchyde fuactlon
i3 oot =asiod ia the lac resia.

From the resalts snowa ia Jable 7 it 13 clewr that
the «eglyeol linsage of aleuritic acid 1s ecsseatially mesied
ia the lac resia, as the value of alauritic acid .ound
before hydrolysis is aoerly oae-third of that founl alter
hydrolysis. 7Thus atleast one hydroxyl fuactioa of the
«e;lyool linkage is iavolved ia an ester liakige ia



approxinstely two-third of the aleuritic acid molocules
usel La the coasiructioa of hard resia.

The results collected ia Tadles & and ) show
that the auture of the 03t Lreo has some eiloct, though
not very sigaiflicasnt oa the conposition of the polymer.

A conparison of the alauritic acid eoateats of tho
s0ft aad hard resins shov thut the perceatage of alauritic
acld 13 sigaificaatly less la the hydrolysates [roa soft
regin. .lovever as has beea shownn Chapter IV) Lla the case
of soft resia from Palas sced lac the amouat of aleuritic
acld actually isolated was much smaller than vhut would be
expected L{proa the data ia Table 9. Ihis implics that
the soft resia Lydrolysate 3nould coatedn some other geoids
vwith «eglycol liakage, a3 the wnethou 0. estination of
aleuritioc acdd 13 oaly a secasure of the «eglycol liazage.



LAP CHLIHESIT AL

3ilver oxide method

daterdala:

Jalaris acld: rresaly ccystaliised sample (184-184°) from
totra ydrofuraa aid othyl awcetate. (it 1s quite difiieult
to get pure Jalaric acld o3 it i3 aormully ooatumiaated
with 1ts oxidatioa prounct episicilolic sodd).

Potassium lodlde solution: (Ueld) wus prepared (rom the ‘i
roageat (JeTedeker) after drying tue sumple at 180-130°,

Agdo. solutlon (Qedid) i was prepared iroa the ‘U resgeat

_dud) after dryiag at 80-20°,

Jodlus nhydroxide solutioq (0.9874, . was preya-ed frow the
analytical recgeat (ieiercs).
Ampaoadng hydroslde used was 4eSi,
JELICO.. il meter (Wodel LI-10)
ritted with silver aud calomel elcctrodes axd potassium altrate
bridge.
Progedures

&40, solution (10 al, Odi) waud tazea ia & grouad glass
stoppered flask aad soliua hydroxzide golutioa (ue5 al, 5.X7i)
was adled, the turbdld precipitate formed was ilssolved by
the addition of & moaiua hydroxide solutlioa .0 ml) aad



Jalaric acld (L0040 Bg) was adadous The reaction mixture
vas zept la Jark for 16 hr at rooa temperature (20° & 2°)
with occasisaxl swirliang. The coateats of the ilask vere
transierred iato a Leader along with water wushiags 15 al)
of the reaction flas:, and titrated agalast il solutioa
poteatiometrically. Ilhe end polat obtulaed v.3 quite sharp
aad showed the presence of X-X; Jalaric acid ia the
sanple (Table 2). This procedure was used to Jotermine
the efrect of aleuritic acid oa Jalaric acid ostimatlion

by employing syathetic miitures of the two acids (Table 4,.
Fiaslly the acuat of Jalaric acid preseat L4 Lurd resin
(Falas, end Jewaxed shellac were determiaed (iable 5) Wy
the aethod discussed ebove.

Lr yl Lydp o m

ogr o Lenod: This was prevared by refluxiag At
mothanol (Merek, 500 al, with <,4=dlaltropheayl lydrasliae
reageat (5.0 g) and coaceatrated ACL (1.0 al, for 6 hr and
fractionatod. The solveat had >.pe 4.5 = 34.8°%

dadevdattropheayd hydrasiae reggeat: ‘he reagent (i) was
tvice recrystallised froa carboayl free methanol ad a
saturated solution 1a the same solveat was prepured.

Potassium hydeoxide golution: 7his was preparcd by
ddssolving A1 <00 (Mercgy 1040 ¢) ia water (20 ml) and



dilutiag wvith carboayl free methasl to a total volume
of 100 al,

cadssdadtroshcyl nydrasdae of Jelerdo 4odd: "o the
rocrystallised reageat (Ue4 g) coaceatrated su.zmrzo acid

(c nl)y wator (U al) aud wera carboayl free methanol (10 ml)
wore adled. A solutloa of Jaleric acid (UeS g 4u 20 ml
carbayl free sethasol) was adied 1o thoe {resily prepared
2yd-dlaltrpopiieayl hydrasine reageat and the roaction aixture
ved agala waraes aad loft for 12 hours. orystels of dyh-
diadtroonenyl hydraszoane of Jalaric acid vere filtered,
vashed with methanol (10 al) and reerystalilsed i(roa carbonyl
froe methunol to give a yelliow crystaliine product m.p.
2az-24°,

pEogedure:
dyd=dinitropnenyl hydrasonc of Jalaric wold (4.7 ag)
vas welgned ia a staadard fNast (25 =ul) aad sade up with
carboayl freo metnenol. iho solution (le0 ml) wus withirawn
into a measuriag cylinder (25 ml), axd treated with a satue
rated solutina of Z,4=diaitrophenyl Lydraaine reageat (1 al,
aad eoacentrated K1 (one drop/. . blank wus «ls0o prepared
by usiag acthaaol Lastead of the sample. The soateats of
both the aslialers were hested (0% for & hours, cooled to
roon temperature (20°) aad £l solutioa (5 al, adled. -he
black colour tims forned chaaged to wiae red lamodiately,



ihe lastrumcat wves adjusted to L0u5 transamittance with
tho blaak at - 480 w’s € at 480 o was l.21 x 10% for
the 2,4~dlaltropheayl hydrasone of Jaluric acid. The
"-u ia the case of Jalaric acdd sanple vas Jdetaraianed
aud the poerceatage of Jjelario acid ia thu sanple was cale
culated frou the value obtalaod for <,4-dlaltrophewyl
hydrazoae of Jalaric acls (93025, i1ge2)e ¥ adopting
the procedure expluined above the perceatage of Jalarice
acid preseat ia tard resins (Palas, Usal, Jelari aad er)
vore Jetermiaed (Talble 8). iimilarly tho perceatage of
Jalaric acid preseat ia the difiereat sasples of @doft rosias
(Palas, uomi, Jalari aad Jer) were doteraiaed (Tudle J).

deagehty:
YaAdlalag reageat: Periodle acdd (5,0 4) was dissolved ia
water (200 =1, and Jliuted vith glaclal acetic weid to a
total voluwe of 1000 ml.
Rotasalun dodide (/R Herok, dried at 180-190°, - 205 solutioa.
dhareh dadlcstor golutiog 15)
Staaderdiaed g, 3,0, solution: 0e0s7684

Aleuritic wcid (100 mg, was dlasolved ia glacial
acotic acld (50 ml), treated vith tho oxidizing reageat
(20 3l) and the aliture was kept ia the dark (20°-28%), rfter
0 almtes chlorofora (5,0 ml, aad &I solution (10.u ml) were
added to the reaction mixture aad titruted agalast .a 4720



usiag starcnh as ianulcator giviag a value 99,845 for the
sasple of pure wlauritic acid. 3y following tae adbove
method, the parceatsge of sleuritic acld content ia hard
and 808t reslas deriveu [roa diflereat sced lucs (Jalas,
usnl, Jolarl and or) wad determlaed (Jable & aad 9).
dhaaritic seld goutent Ag hydmalrsed lag:

dard resia (Se0 gy Palas) was ddssolved ia soulum
hydroxlde solutioa (O ml, 4%) by waraniag on a wvater bath
aad loft at room tesperature (w0° LA 3%, for 24 bours. ine
reaction alxture was aclilfles with agueocus pnospaoric acld
(45 alj 1id) aad extractod with ethyl acetate (0 ul x &),
wvashed with water (1l al x 4) and Jdried. The 1solatod proe-
et was dried uader vacuua (6~7 awm, for { hrs. tleuritic
acid conteat of the hydrolysei Palas Lard resia was detor-
aiaed by the procedsure doscrided adove. Jimilarly the hard
resin samples 1solated froo Aifereat varicties of sced lacs
usnd, Jalari aad fer, wore hydrolysed sid the porcentage
of wleuritic wold ila cach was dotaramined (Table 8, Flaally
the methold was spplied to deternlne the aaouat of alauritic
acid preseat ia hydrolysed soft resias (Palas, Ausal, Jalari
aad Ser) (lable 9)e



U MHaARX

flethods lor the estimatioa of Jalarie acid
ia acldic end alialine mealun have beon developed.
ihe methods have Deen used to ostimate the percontage
of Jjelaric acid resiiues ia hard and soft resins

derivel from differeat lacs.

“he method for the estimation of aleuritic scid
atasdardisou Wy Jea Jupta has bDeea applied to hard sad
soft resing from dirfereat geed lacs and their hydrolysatos.
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