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C H A P TE R  I 

IN TR O D U C TIO N

C a d a l e n i c  S e s q u it e r p e n o i d s
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A  d f  F « i r « a l s  % i m t  t r u l y

proisrt^s has %@«?a s®de ia the . f̂

t«rp«wsrfL4 «li«iiiiitr/ m# ev.' ,v,u:'.,,. i f ,  «pa

Oil# liftiNtt mmmmaa mm t^pm ot mm, ..u»

eiast«d) sa the ctth«* .. :iv;.uul*-

tei'pe i'sl la iUiVfe l>#c , j . ,*' >*

aiowleag® m tui-i l.it«.. . ,

r ® o © i t l y , a i m l r ^ i s  aad «atiei4ati:: i 

a t p . i e t u r < i  o f  - m s  h » s p « i » « ( l  I j f  n ^ ^ J U U l

d l f f I c a l t i e n .  ; ' i e  1 J U i'd lir ic l& a i 9 S i^ M K a i i «

u m & l l ^  >ciGiir l i i  a i x t a r e s  o f  u l l & a m l f  « « •

eoasicior,i:'l.Y i i f f i c s i l t ,  i-ae elaasloid.

^Imm i t  wtM rskt^m to

m r u e ^ m ^  m d  ^  «  « a i ^ a « i i 4  b « « s u 9 «  o t

th® af l>5?»9Sia*to p«wisi'bUiti®s.

.i€.atai. ii-iv&,ia0 ia <rtiiBd3trjr liftS Irou .. it

&'»f:sot il̂ c laii*CHfei0tl^ lligiajr ttTfsetiV* »ei?arst i;yi

to^haiqfLm ai«h &• pr«o i«« I^«t4e«tisti'-^ns ■■ coro*

afttofn^igr« i » s  I  thin W e r

^ir^m t^rspiir (tls ) .  parti^siari >

ia  3oajl@ arc rtsgar'^ea. 4MI to*

ta9i« of io 1 aM  fteecirdiasljr tbigr ti«r«

nmt possibilities fair tt»<lsrliig 

T h e  tiu ie  s « t £ U )4 ft'*' ^ lu e n  & s
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•aieioaP rjtit'actla reao ia ice spectroae^iiy, o p t ic a l

j r /  i l s t j o r a i o i i  a  id  s o f t  ro<S€3 i t i y  m a s  a p c c t r ^ -  

raetry Juiia f^rt^aLly a^va iCC4 uiid per!iai>s evca rcv '> lu « 

tlariiac'i the succejsfui eiuei iat Ion the atracture 

o f orga lie  er)M;^3?iria3, .'iCtualiy these  

•setHa.a ?'i5ivc naie tnc atructurt: uetca^siiiatioa of & 

i©v fjesp'xi.Ki Cl >rf? ly  o f f e r i t u p ; / 3 r t i : i 5 ^

«5vlai3'ieej* ’ty ©c3j>Xo/Li^ f3>3t >>f the t ©c^rilques

a id to o ia . it  ?iaji i p:>33l*iLe to liio»i«ite & fiusbcsr 

3eaq*jitei*po i©3 ia  a f a r . »t«i. ta eiualJatfs

tiielr structafo i i  a l l  dctaU .

jiijrilfloa it pro ;r©3J lî di uiso t>«ea ;a&vie iu 

t  lo '>£ crpc T-"! quote a Tew

r 0cc.1t exa iplcd, we have tha a/athcaea a f > ;  cuJ îaGne 

alxirir^a'Xorii©*', lo a jifa lo i®  , a iw c.lc '^  

ce lro i^ , w idiroi^, tlsijo^so patc v xili-aXcoaoi^'^,
I ^  1 »;

i , l “Car/^i»;iyile:i© , ^<»cary :>phyllo i© ai.coi\oi and
1 4

ia iglcyclcao • *3 it ia not possiiilo to discuss

the details >f auc i n wide ia  t a i l  0 :̂aptcir we

restrict Tfur3clve;i to a survey 3f * .;e3qult«rpo les ol' 

tho cadalc iio group**.
m

ĴoGiiouiiUa to thl3 group possess the

#
The atracturea ’.iv©:! ia tiilj wnapter re f̂reae it 
t'ac ai>3:>lutc ca.i* i^uratiD 13 i f  >c;iowru
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periiyiir^’j-ca^leii*? Sijeletoa a.i4 y le i-i eaoiile-i* 0:1 

deiiv'dro^e.jatlrsn.* They my a^nvc JLmtly ae ci&iisiried 

i  ito tv 'j typesi

1 C a d l m i i a  a e j t i u l t e r p ©  n lJ i S *

2  H h c r  c t t d o i e  i i c  s e s a u i t e r p e a o i i a *

c y c l i c  3e . jq u lt € r p G  w l i j  w h ic h  c a i  b e  c o a r t t e t e r i a e d

by tJ ie  t > r ' m t l o i  o f  t h e  c o  m o a  a « B r lv f i t i v e  * ( a d i a e i e -

iiL*̂ yJk̂ oa!‘Llo^^d6‘ to this cluiia o f  ecsaptsuajls whlj^i

laelu les th© .aituraily >caiirrLig eua h g i&s aru* cudiu^Is*

i f  3 o n e  o f  th e - c a i i a c i o a  a n U  C i* d l : io l3  y l « i d  { - ^ - c a d i a e  i#

dlHi'virociu >ri *e,3r>£ie ot lers a fford  (♦■^-eadiaeie dlh;-Jro-

c oi» i (j*;)- c a d i a e  io d i h y d r 3C iii* > r id e *  Tlie

syatheaia oi“ (jL-^^cadiaeae iiiiyarDaUlorlde lusia beei uchlcnred
15

r e e #  it iy *  * i U i ^ l c m  a a d  J t o i l  l a t r o a u s e d  u  s i n p i e  aota«a»  

ciaturo raiiirig H3© the ircei letters as prefixes for
I ddlatli-^ilshlag the various isoaeric cadi i&ies. .’o t l  et a l»  

tiave l  itfoiuced a ratl t̂ial ici<*tar© w-iicJi ia 

cahl<& to a ll aa ialeils jjcs^ultejrpe tes*

CjU>X

X it  t h e  a i i i c  t h « -5r © t , i c i J . i y  p o a a i b l e  s t r u o t a r a l  

I j j  j a e r s  o f  o a d l i e i e a ,  s e v e i  air®  <ciow.i t o d a y *  T h e  r e o « i t  

c l a r i r l c a t l m a  t.^e a c t J - ia l s t r a o ^ u r e  * t;-ca d ia e £ i« *

b y  W est f e it ^ * ^  a a d  t h e  i ^ u r i t y  o f  le  oy i u t h e r l a a d

ouid c o w o r X e jr * ^ ' d e c i^ r ia t r a t e  t h e  d i f f i c J i l t  l e a  1 i v i l v c d  i a  t h e
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^eijaratio.i aai eluiraateri^atioia 3i* Qa..ii:iGi9 Isomora* 

Table 1 deacriboa t?»c ph/'ilcssi pnpertiea  o f "̂ v3vn. 

o a a ia c K t o s *

^ ..

To a cailaeii(S h / d r i s o l a t e d  tr:xi 

<acr / kitt c >lei3-3i -irifiscw umi Ho urrâ '̂̂  assl^ried 

the straotitre l,4iitii^gh tiie assl?:i^3e.it lac '^  direct 

c:ioaiic;ii eviio jce.

“  ( C a d L i . ^ - i - ,  :»»>d ien © /

After eat u'ilishixi^j the car jo.» j,mloton of a 

^i^aliicae rjol#«Mie oy its ae:i/ îroge;tati''>xi t /itiLd 

Ca^ie^©, ivi©itiri*s4 53&’ its ayatriesia hy et_j*le'^^

Wiiat re i&l/ic4 t j actticd was the positloa of th« 

imUle b^aia i i ca4*fieic malecrale* It was in thia 

a'» ii©ctioa tfiat aui off««*‘' obtaXa©ii tiiis

a.3 a pri^alpal cjspoaeit ( by t>i« der^ydra* 

iatl >a of cadtaem dl-'iy iroc ilori4«, a U €«• 

ployl vs tha -lesaat set iM -jf .uj&ic!ca a-iu Jter.iftttcsii*̂  ̂

t>r iabelliix^ ihe iî acliiar a:)uble tx>aU3 vlth 

aethyl gr'^p3,eatat»ii hed the atructire of t'-ila 

•'<K4lia«ae as II* Û tmr the U#ccii vora^a'**'' reported

to iiavo ^btis-Lied a *ver: au iplo* of '’•cadiae i®

^  fra3tlr>;jatiaa t;^r>dgh e iV ia ie it  coiuma. Its  prcseue®
*•’4

OA3 also sri->wa by Cer'jut et a l«“ la the esiseitiiil

.^li 31' ga-jade.dafi.3*
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TA iLE 1: OF THE CAJliiiiiiES

:^o. Jane structure ^4/t « j/ t
Sign of 
the ["X] j 
of the 
dlhydro- 
chlorlde*

aef.

I oC-'C^diiime 0.3190
C20®)

1.5089
(20®)

+70®
(18^)

( - ) 19

II “Gadinme ( - ) 18

I I I (-Cad la^e
H M

0.9125
(20«5)

1..5075 +148*̂
(200)

( - ) 23

0.J1S9
(PA°)

1.5033 -153° *(04O) (^) 28

1 (20° )
l.U>JO
( 20®)

*1
( 20' )̂

29

IV <f-Cadlnene
j C ^

0.9175
(i20®)

1.5086
(20®)

+94°
(20®)
(1 )

( - )

(D

23

38

V
*

e-Cadlnene 1.5032
( 220)

-15.9
(2? )

^-) 17

VI rj^-Cadla^e

Ha

0.9260 1.5155
(26.5°

-18.9°
)

43

VII ig-Cadineiie 0 . >168 
(30̂ )̂

1.5051
(280)

-40° + 44

*Th#se aesquiterj-eaes are not reported to be naturally 
occurring but have beei obtained by other methods.
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i s

^ t h e r i i j .  i-X c 3 v o r > e r 3  i i i iv e  . t i y

3 Wi that a^^-caileJ very pure Jti.T4>le of ^-calUiea#
K

r e  - o r t e u  b y  t l i e  w jie c  i rf > r *c c r3  vss^ 1  iho::K>ge-ie<ra.s • 

farther by iaolatir*^ a (Xla> obtalaablo

f r  xs -^audLie-ie ,tate/ ;-mv© a;44ir4ictcri^0vi tala hyorocarboa, 

-cailiii©«ie ^Itivmt aotUiill/ it*

^  i- a  q  . I 0 (J l5 i » a j i c a e j

ot t il3 hy i>-n5oart)o:i yas r irs t  
j f j

re;>ort©.i by j*fU 5a et a l , “ * w’ .o eata o il shed the prese ice 

nt ui lasAbXo iKxU i\ it . Later o:» « 2ployli\^

the tacj^uUque of fractl:» uil Ustiliatlo j a ti rlaborate
■^o 'cHroaatogra.J^iy ieiMfijt et al**" iaoiated t'ils  h, dLrocar yw 

fr-’jsi '̂ltr->;:iel-li4. t?il l.i u c ■’aparal »>ure state. Furtiier^
■■>'7

the •woriers*' exifirnei the- prc'senoc of* t2ic end

n«thyle.ic i3&» qi^ititativ© a iJL i>iTrare4

ciiaraofteristlca 8C<3 aid rX) The p'jaitioa

Oi' t le jitho? iw^ble l » a i  Tlxed as la  l i i  l3̂  it s

Taitla  ̂ i-ifca ot) iaiieratl > i the dtiiTlcoit lea i wolveU 
h\ the 30 )̂iirati'> i of these these authors
iavo ioubtoi the h-xaije icity '>f <JLi other c^iiaeiea 

e x c ^ 'p t  (S '- c & d l  le iic j t - c u i i . i e i o .
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correiatl'J.i .sit’i <*ct*4iaal (Iliad s  the ^-i'litro*- 

b<5.,^oate derivative “»f wtiion mi p/ralysia 3fielaeii th is

Vith t ie apticai i «  inera of afforvlirig
'*8( » i -  aad ca41ae.ie sii;'jyi^c5\l'>rl4e3 aui well as the

r c c € r ' , i c  4- c a l L i « i € , a . f f o p d i : i g  i * j i l ! i y i r o e a o p i 4 e ‘̂ ^  

tuivo ?x»e:i re.jr>i?t@d la tlie Xiter&tare.

^ *C!a41aecwt Cv^4infca*4JLO l  j ->dleu«;

<5’-Ciidi lea  ̂ has bee. f  juad to occur la a mi?sbt.̂  of 

eaaeitlal oUa e.g* ^

:-4
a U J^Jreia t »  ta & w tliUik is  yideiy alatributed ia  

The J^ech woriters*'’' t^ai© ati «tt€apt to lab «i the licAibic 

bcmia with a i i l t l o  i&l aethyi ^rrKips W the uaual sieth ĵa 

^ t  th© «poj<ldi«a ¥ere fouad to be u^ireiictiye. %jcd oa
';At lia obaervat ioa a.i>i l:iirareU ^ta*", the &b;3̂ e aut^ior*

a lva i<2«d 3tract i2*0 U for <5-aadlaisne. <T-cadiJi«iie
*i7

(^305iyl0c»e.iei H&a Ixseii isolated Pe.ifold*' fr<»i 

ua4 it:3 i i e i t i t /  establljhed iiXdctiPaaa a-\d his
• 0

c r > -y o r  i c r 3 '  .
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14;->1.0(15

Thij h. ii*ocari>.:>a ao far reportoi 1 * the 

I it  era ̂ ûr© u.kier t lo aaeie “t.-caULieae*' iuts t>eeii
1*7

rece itiy  ^vma tcs bo 'jut (* j-ir-raiaroieie VA

la  %rilca tUe t\p> ria^a are cia-i^elied i?t <soatra3t

to t.ic ciai4tiie-ic i3.>»acra* Hiua ,w’niiiu,iaeae lias y®t. to

laolatoa as n aataraiiy >ccuri'iaii <k»s iiovev<&r,

th is ji;:/d£*ociirb̂ .i v’ has olitaiaea ^  t.^e

lalogc^tjrj.i -3f (-/•aadl?iei« 4ihy4i*'JC‘ii^ria.e aad its

i«=;raiiati3 i prouust #J, huia beea CK»rrei&tcd with the

■iespaOatlai pr̂ >a?ict WB> of The
40

ayilt leais '>f liiii Ci.i- iiliceto ies -Mia v3«e i ac»^ievevl*

V a  V b VC

o ite > j^-K^caei

The occ^rro ice "*t ihXa hy I s"J<uxT'irm ia  the o lm -

ro3la o f :Iariwic-;ia o l ;.iata va j r 0i>0j?te<i 'oiy j&v aa-i
41 . 4^-Aiha . ^ te r  i>ii,it was l^olfet.e'i br/ et

vho '>:! t.'ic 'ja j l 5 * a l i  i;ii‘ror©a iata ests-

bll3hel Iho proaefiCft :>f & » meiliyleMe gr^p * Th«

ijogit l'?;! 'tC t̂ je refialiiLif, ii 4ibl€ IXKia was ioaat<Hl W

fae labeU ia ; ::i©t t iui its  forrulatlo i aa / .
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7

frojs t''no Xaqlaa vctl^ver o i l  a-iitUer iJwearcKKi

t > t^io ii.itii>adai :r<>up (!,© • *ifroj*aljig (+>-

ca ilao ic  dtiy.lroc;d<>2‘ i4ei vaa isoiittea .ly i^ tta c ia ryya
44ct a l»  * Oi;a.iol/3i3 a ii i  iTrarea oata -ki3Ci'>3ea th® 

p p s a o  -CO '» r  a  v i i iy ie a e L x e  w n i i e  t h e  u s u a l  i a b e i i J L t g

j s e t h y i  o ia '» lo d  th e rs  f i x  t h e  p ^ a l t i o a  o f  t  ie  o t h e r

doahie Wid S3 ia  v t l ,

iun;guic le i

Hie iao liitio ii a Iv^ocu r y>.i ju-.buieae vu»
45

r c ^ o r t e u  ‘>y / y s i a  : r ’:>i3 t h e  e a a e  o i l  o f  t e r ’a li^

.̂ oô , u:aiAae ie .d ^  0.8Ji3, lif *10»dl

a f f o r i e i i  c a d u n e  ie  Tw o a l t e r  i & t l v e

a t r a c t u r e a  ( V I I X )  asfci i l j . )  i ia v e  iKKsa p r o p o s e d  f o r  s t ia tx il« : t€ («

VIII IX

 ̂ -j

O f  t*ic? t w e l v e  l i i G ^ r c t i c & i l y  p o s j l t J l e  a t r u c t u r a l  

l a w y e r s  ">f c a ^ l a o l . o a l y  t i i r e c  h a v e  b e t a  T  u . i i  i n  u t t u r e
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itAl i'ar the coristitut is a£ two liav« ŝ oei 

eXualiated, C&i..iliOl3 &rrs3PU.i.iitj >oth > i-a  id (♦■;- 

cadiaeie dli"*/iroc i lo r l -*@3 are re,>ortei i.i th&

Tuble A 311 itiarlsei the p>̂ y3 ical 

C'xxBtuii^ o€ t iQ 'ciow i oa ii iola.

i i j  ^-Ca liao l

r*iatt.4er  ̂u  larois were the i'trst to isolate 

c-caila'Jl fro.3 Java tgse eltr-? ie lia  o i l * Later ja . it

'oee-i 3h-!5wa t̂  ̂ i>reje it i-i tne esiioatiai o i l 3 o f
47 48 At* » l«3ox?<aUtro.il 3 ^&ucario4ea

&*i4, J'l tlpor ?errXe3 . The worierj"*''* fixod the

;>o3iti£>i o f t'ie  o:ily I'jubie boAd as i.i I by employiag

th « l 6  >e lil’ig £scth?»i, "Hie tertiary hyuroxyl ^̂ rnup pr030.it

In  <-o&4>noI was 3*'io**a t-̂  be equatorial t3fy its  ©a3©

:>f eaterifloatioa* *>offer ct jiiX*'" also arrived at th«

siane 3truot:aE*c iadc?pei4e itly  by foliovlxig the iab «iila g

r’etiifiil,

1 <5»Jadl.io3|.

Isolated UiViftr dirf<src it ..imsm P i l e r  >m.• i>jbroa

uvlferurs^ >̂ Juiilpor 3^ecie3^*^ «
5 4  5 5

Ccircle. ~>i'>rata  fal3cqA'>cb3 » l*it f l  i&ily ld«atlii«?d

as d -c a ilio l ŵ ;iRh siipc&rs to l>e wlvlely aiatriUited la

ii&t-rc. Itie structur© Ila  asai ; i©d to d'^cadim^l by th«
"I Si

\r>r tors vaa ;i iov/,i to be e~r >ut.<3eiji «3y Jiiiubea «t  

vfnof 9 1 the K̂t3i3 o f J H iata coupl«a witn h/dr’>lr:>rati^a
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a; juavfi. op tal c a ju u ls
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a.id optica- P3tator./ dispGrsioti s tu ilc j put forwurd
yr fZ09

the jtruoture I I  fo r  cT-.-iiuiaol* jeaquljool* (=  ’’ orreyoi; 

iaj boe i anwa to be but - cT-aadlnol,

ila

A cryalailiae is.p, 7B.5 * , -Sd®
aJ

Is^l&tcKi W  two ^:rTap9 vKjp-.er3,fr >o JlM:mofc^i>arla > la i f  era"^  

nas a>t ^e«i atudlod la aetaii.

[ 4 ]  ■L.alva

’ liquid 303q.liter pete aioohol, taiwaaol O, NŜ a, 

nj^ i.5i>45, -12.5o  ̂ abtainei*^ frotn

(Wpto^er^nAjPs w«3 c liiracterisea as its jihe lyluretriaa®

a,p* lc4*5^ afjd yielded eaii ie ie >a aeiiyiratioa*

IU©3C blG/eiic 3©^quiterp^o3 h&ve the aflibi® iioiids 

aituated at po jit >113 d ll* fc r «it  fro  i thr ŝ© 'jf caaiiiesi*# 

aiid Jie ioe the <^iaracteristic oadiae ife alhydroc liori-iea ar® 

iiot rorsi0d. Tho p.nyaical co.istaats o f tho cwv.i co’tpofoiiis 

iiTe described lii
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17

*dc^ iiatuFiiily occwrrtnisj but :>btalji©d !>/ other aetrtods.
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A :iew sejquiterpeie hyJurocajpboa ?ifi8 beet fomod ta

occur vitvi z ia g l xKrene i*» g l;uer lu ia  uew hyaroearbe>i»

ttanckl ie atiToried a o sy jta iila e  dihydbr?»chlori4«

53.p* i^ffcar iii»4 oo-rforicers*^ «xu iaea i t s  coast Itutl^xi

aaa aailrjaea tne atructure I a&sed oa the e^iaeae® fttrnis^ied 

by th© lubeLll'ig aethod.

i~ ] tejauibaillie le 
<• rjij
^ t j u r a  r © y ! > r t e d  t h ©  o f  & a e a q u l t e r p e ^ ie

h yO rc»cariv»ri B m qu lnenV i& am  tn ©  i > l i  o f

and the structure I I  h®« be©a aa^l^nea to it .

ia3 A..A®¥ gaiUlgtig se3u-giter;j^e

A aetf ca^ le .tlc  ^lyirocarboa report ikI by
G''Ihattaciiaryya et &!♦ *' fr o ’a the ->r-iut>i Ig g ia i vetlv€ar o i l . 

Oa^iialynia data couiJir-d with the labeLliag t&othoi eiiaoIM 

thei to adva-ice «tructur« XII f i r  i t *

i4 ] :ietro3id«ria0
u4

J o r b « t  artd l ia  Vijer ^ & t a i  ie d  t U i s  h y 4r  >Cftr:K>a fr<9$3 

:etr '̂ s liorous uat>ellata» Th« re jiilta  o f their oaoiiilyaia

e».pfBPiaeits led  triea to assign the structuro IV to i t ,

*40coatl/ T# ia3ii.-ai.ie ©t aX* (iave rcjrjorted 
t h e  I s o l a t i - ^ a  a f  c a d a l e  »e f r o a  t-he ste a ra  v o l a t i l e
o i l  o b t a i n a b l e  fr^ rg  th©  a e t^ ia .jo l e x t r a c t  o f  J l o t y o 0 t < B r i»
4Vax4£^a- We have also iso lated  cadalene from the 
pet. ether extract o f Cedrela toona» (P I. see Ch.II o f 
Part I I ) .
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I -*>3

T n o  i s  i l a t i a i  o f  t i i i a  . ^ ^ o c o r b o i  ^ a p a t e a e

'S5
waa r c p - j r t e i  iiy  v.a* t a c ^ ja r y y a  e t a i *  f r o n  t h e  o i l  

3t  L a p a tr> r liia - i^ K ^ ra t u a , > t r ja t u r « ?  V o a s  b®«>-i 3u g _ :e s t e a

f  jr  tf\l3 iiydrocarb^3ii iJaaoa oa ^he oso 5.ytlc e^perist^jfits*

T iie  p re s e t  <CG > r  t h i s  h y d r ^ o a r b o : i  m »  5>©e-i a « > ^ a a *>  

tratea i i a tttiasber o f case *ti«JL 'liia  c*^. .Ju.iXpcsrmia

iweet ria?; ( .'.orjirua cala:jai3
iiS 7̂

> .j&<? i.i«fcrl3 gUaicia^ ana :gqrel&
*‘4t  >Qua* . i^e structure C/IO o r i^ iaa liy  *>ro^osed oy 

7rl«bs was aivova t̂ > be erro ie^xis J?7 tfie osecr. woricara*  ̂

w"'.'> e3ta'>li '>hod the a lte r  u»te atracture V’ l  aa4 latery
-

I t  wtvS .•o;ifir?!J0 d  W  i t s  a y r i t h e a is  •  I t  waa l . i  t h i s  

c o n  l o o t  t ’ j a t  t h e  i s  J t̂csr o f  c a l a ' i e  io i ie  ( 7 I I j  ^#as s y a »

theaijod î y tJien.

1?3 walfagorcae

The ciitiuieilc ?iydr;̂ car:>?>a caiacoreic was ijotated
 ̂1hy Uiech tfortjer^ i’t'ks the iweet o il* ' ( :̂ .oorus eaXa^s

7!ie structure / i l l  was aivaacei I'or i t  based :mi:ily oa 

i t s  u itravi"»let spectral Uata a-id ita  a^:WflT3l>a to

c a i a ’̂ e .i 'i  iFf 'ty/ h y  i r :> g e  i a t i o i u

I s ]  € -> y u ro lc t:A < i

F r o a  fr» e  e a a s i t i - i * !  ? ^ il :>f ?  i - t a s  s j  I v c a i t r l s  . a  

s©3;iuiterp« le liydr ̂ car >3n tcT?i©d t-nuuroleie tias oee *
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17lsolatc ’4 by Westfeit . • .muroi©is ax'f.>riied &

nXxturo ->f (♦ /-muirale i® 41hyiro«^il3rt<io aaU (•^-Ciallana© 

dihydr'ic.'il’jride l.t the ratl?> of £fl o?i treatise it with 

hydrogel c?iloride ia etfter. i&aea tae cvrlOs »oe x'ur*- 

by the e^iJerkic^ats a id :>ther ^<«aioal

Oatii, 3truot\iro I, rma boo i assljued i'or it wti^© ia t i© 

two ri;i§3 aye oi3-i >cced ia oo.itrast to cadlaeiea.

Ta'Jle 4 dejcrib©3 the pliyaloal coast&nts of the 

C iaw i a loh o la *

i  ::::ai3.taol

Fro 3 the votive <>11 ?)t r.he Il-̂ rth
V8

^hattacliaryya and crj-v'jricers** i s o l a t e  a^iothe? sesc iu ltcr-  

p«>.io aic^?^ol <)^i3ia}X«, oxii&ti:>n >f it i j  dlhsrdr’̂ derivatlv© 

aff:-5rded aa '̂ -̂'’ -uasatur&.tfei ietoa© reveaH.tfj the iiatur# 

the iToaŝ /l groiip as 3®ao idary. Th© u:iuai lab «iiix ig  

ciethod fixed  the pi>alti:»a o f the hydra^^ groap. Further, 

I t s  o^^.wersloa tea ( - j  ~i-©adtaeiie Iii| coupled with the 

a^rrfe data p#r-’.itt®d the a-»ve worxera to asaigri the 

gtracture I to It#

d  V i u a a l

7D'i i i a t t a c 'w ^ a  ®t a i .  a  sesquiterp©?!©

alc'5̂ 1'̂ 1 '<au3oX trnm the ve tlvc r o i l  o f iouth Ifc ila i orl&ixi, 

i*oiiol,v3i*i ex jerlmc^ats r e v ^ ile i th© area© ico o f &a © id 

methyle.4G grofUJ* itie Jiaturo o f tlto .ivdro y i gr-.mQ \m.m
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JT:iui T M  ZXatiOLS

Jo* »t m et ape a. p./ M  
^•p« ->/t a<5f.

X Chuslaol 174. 4^  
^50

XI .<?ai3oi 70

H i  Uaittrse id iol m

XV ArtimloX OH 1.30-32^/
I

71



18
t > 'je prirj&py by tiio c>aver3i^ij o f i t s  tetra.nyiro 

ierlvatlve i'lto a i i4l<ie'j/ie, further, vas

<r>Av«»rto:l t-.v̂ 2-̂ h it 3 p-t jiueas 3 © t'3

le iXa> it n̂ iyyni a^^lute 3t©re'>airaoture. 

Hie it?̂ .>v© evl4® i<3e, *Jip ?orted the AM Oata, e.iabled 

the it’jove wor^era to a33l^.n straature iltc> i t *

The easGiti&I lil of Acjni^ Ciat̂ r.u3 ... csoataiaed 

art alC'>hoi> aa c:*lf4ne id io l. T rieb s^

«?xa: l̂aod it s  e o ia t ltu t ln  and aasl.-aod a tuitatiT® 

structure X II,

Art, le - i l^ i

71
P l i t d c r  a a d  t i l i  o o -w ,irk :e P 3 h a v e  r e i^ o r t o a  t h e

">f a 3«3qulterp€ te uia>h;)i,artleulDl fr̂ ?es the 

osseitial a il of Oygeru i imlatua L« .^&iigaaea©«4ioxid® 

oxiJati'ini o f artiou l^ l furriiaheJ. ortioAio.ie (v;,aix 

unaatorated rtetoae iriiah c'j-oatajra with tHia alejjhol.

!63«1 '>a t ii3 dsita 3trti«tai*© IV has f>«e» put r>rward f'lr 

th lj  alco io l.
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8.P. 104- 106® /0-1 mm.

W o-
v " ‘ -* i

Asides t̂ ê u/sir>caroona «iiiu tu© u-lcoiiolsj o:iLy 

oriG  v o t o f ie  l a a  b e e  i  r e . j a r t e d  s o  i 'u r .

A r t l c u l o . i e

Fp-j>i osia& illul ail of J. peru3 artic..rictus

a  a e s q u i t e r p c - i e  tetn».ic .ut^nod o . r t l c u i '> a e  h a s  b e & i i j o l & t e d

7 lby Pindar et a l » ’ . Oas iil/a ia  experl'aenta supported 

'37 the spectroscopic auta iiave eui devi t ̂ ie abwe autliora 

to  a-iraacp structure w f  i t .

V  a 3tud;' Of the ;jhy?jicai pr^ipGrtiea o f tetral^dro-

ca41n©.i« and tetraliyslroseiJLjei4©,iu;iicsa et a l* proposed

a d S ’KlGcaliz'i structure tJ oaiil-»e i®* H re  iii.ied aoQepted
rh :

t i l l  liiiUicer ©t a i«  "  a iowed t  mt Guaeanoi

possessed a trdas-decail 1 s/stoa arovl*i«s the preirlous met lo i 

to >̂© uJirella^^o*

An l^porta it co itritja iion  t > tlic actoral^iati^i o f 

the ster<s'>« îo'^>tatry â -u absolute co-iftj>urati^>-i cadi-io-'ilc
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743»3<;ulterpc io3 Ciise tiie vor-c^ps * Jlrice

'.ost o f  th© caUiaeilo sesqulterpe.jea afforu^d (*i->(»idln«Eie 

dlAyarocriiarid® dliiyarotMptTniaejth® anplicati-vi o f  the 

pfiysicai rji^h'>i3 :«ion as i l f fm c t io a  a*id optica l

r st&tory ii3pflrai>a t*4>i>eared ra>re usof-iX* coordiagly,

X - r a y  : i i f r r a c r t l o . i  a t u d i e a  a a  ( • ) - o a c i l a e i e  o l l ^ i l r o b r o K id le

7*\
iaoio revealed t '̂.at bat!i the r i  igs la  oadirio.ie 

dihyirobronide &r© traiia-iuaod, a l l  ti»« tf*re« alKyl 

i^roups •^uatoriul ai^ ta© two tu»log0.is a:&i.&l beiog pl&oed 

a:i tlie sari® sici« .tt the laoletSAle • lu fu l l  support o f the 

a33i.pied 3t€jpeo<^eLiistry tii« dipole sKXjoat aeaaarwaeat 

reaults (cadL'ieiko dlhydroehloride cadiaeske

aihydro’>T!Kald« 4.200) w«r© la  ^ood &groen«at» 

abonro fuCta e uiiilod to gtnorullac that a i l  oad*aeaio 

aeaqulterpe^iea tJiat a fford  (- )-cad ia e ie  dihydroohloride 

or di!\ydrobs»ofiiao,nu3t p^sseas the same com l^suratioa 

at Cĵ t Cg ai icc tlieae oarbo;ii atam^ are a^t iavolved

la  the f  >r:jatlo:i o f the de£*lvative« o f  these three 

a i^ ^ e t r lc  oe itrea , deter.litwtticKi o f aiist^lute oiafiguraticKi 

at any o,%e centre w:iuld lu ffia e  t-i dot«raiae the aba^ute 

ciufl^^iratlon at the other tŵ i ce^itrea* This «aa ai^iie^ed 

ty/ two !netHoda«

i l j  Oa^ti^l rotatory aiaggrsl'ia aettiod

The a->tlcal rotatory diaperaioi curves o f the ti«»
Idiiet > lea ( I )  aod (II ;  obtalaed d^^la^ tue iaveatisati^ja cm
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<-cadiiioi wero con,;arGd uy >>,1cra33i el ud» 

r«fereicc ooh?i*ooi id (III/  of taov.i av>30lute ooiifl- 

juratlja* Furth.er, thla 0r»;K->ari4tive atuUy it  was 

a iwa t;ia.t tJie fot&t jjry ^lapePsiou curve of ( I I )  w&a otf 

th(p sa.*̂ -c ty.:>e aJ tlie rei’eire:'ie© trmt of

(I j  rr,ti the oppaaiics sî i i#

TheOptieal r^jtatory of two

hydroxj si^^ilaiCdt (Iv^) C¥i,**rir»ao ubaoluto ocKifl£;ar»tina
77

was iot«rai:xetl bjr Prelog , served as ssaafirimt ary iO«»

for t'le a xjve ooualu^ia ia*

( l i )  wherdLoaX sict‘io4

Hi© ubs'ilute cooi'i^parati >21 at \iy could bo sot tied 

^btaiiiiag &a a,>tla&lX/ aatlve is jpr^pyi succinic acid 

a isy caaiTiene^slae® a ll tii« <Mdlneaic se^quiterpeiea 

P3due33 the isoproijyl grnWiJ &t that aa^iiaetric ce itre. Thus 

lay JXildutivi  ̂ d^r&datloii of /9-caciiaeae jorsa et a l, 

f»’atatiled ’"li'jpnpyi tuccliiic &cld* wticai vaa fou.id to he

IdciticaX ’with M*i-isopT^pyl masiiiic acid (VII> prepared
7Bby Fredda ct a l» • ae îse ta© is^Jprapyi grjxip tu a ll 

ejsip-Kiads affor .ii ig C-)“cadi.ie i© dlJ'^ar^tmild® (VII; mat 

ix> -orletted aa i:* ^11 .

Jlnce & raia-^er '^f <feidi:ieilG 4«3i;uitofpe;i©3 aff->pjLing 

(«• >-eadiaeae dilî r̂'dr JS^iloi*lj.e Ci*«. e^faai s.id '^pixjslte si,: 

have been reri'>rt»l reec it ly .it  f-rjliova froa the abw© firtdiii^s 

t"iat these aiist be reprcac ited qy tim aatiyod&i couf l^oratloa#.



establlaHea a s>* ithet io  corctilatl^su aetwocii the 

calliMsUa 303quit©r->e je,J a;i>i ns>iot erpeacs fit th «

e :iTl,^urat 1 A, l:j the Jiol3-,114©PS reactioa with 

a-cthx«y Tutailftie l«£,^^ave tn<? e i » i  ^hor . I

acid ‘tydr?ily3i3 ana opls«*l3<iti5n ia  a lka li afi'j>raeU, 

,̂11 as th# JMi.L'i jTo-luQlm Tula dl t̂et .xif;: vas rouibi h« 

th© ciptleal aritipode o f the degradatlaii product 

e>f*v-> i-caaijieae* •

0 0
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tae >f t.iO b lo jc le tic  l3opre.i©
TJrale by Hualc :a ia i  i%, oo.i3ia«s*;» >le prafprcaa iiuaa ‘>e€ i

iia<ie iri the ataiy ->f the jiagoioaia o f terp6 i)ida . it

ivi>w tt Jpear  ̂ Gcrtaia t?iat la.i»ii«te preturaor l i the
60 81b io jje ic jis  o f lsopi*€ v>ld3 Is  ticvaloriic acid . aeisirlcxsi^i , 

i  i iJ5#, Aii'ther oiuiwrutei the i ie a j  c>f -uiilc ta jy

ler l.iij the atere.>elecstrorilc ract<̂ 3r3 l i  t;ie o y c il-  

satis i o f >)ath cls-u ta tra i3-‘rair;ie:K?X3« I t the *>re3« it 

*lstsi33i>->a we woiiid i ic c  to re s tr ic t  'urjedvea o-i tiie 

,K3 33iblc blo,:oao3l3 o f Co.dl le lie  9€‘3<uiter, e.ie3* ;t i» lc  5a 

la i oaaidsred that o id a io ilc  3e3qultGr;?eie,3 o r i jo  fraea 

rarac3>i W & X ,d - « y c l i^ t io * to ihe i3:i I  vJiic'i wmiid 

l©iiJi b lsa 'xjleie (I I>  iuvi re ia te i ooayoukia theae 

OTCultl furtricr oycllae t3 cadaXe ilo sej^ulterpeaes*

2 double 
bonds

,o\teveTf I t  appears a>re a ttrac tive  t ? postulate 

t iat the 30'rie ic l  i l-ic  -Siiart ^ actually £»e the

.jathvay f^>XIow©d variij^s cadi-ieiic aoaq ilterw'eiea. Hie
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I'oroutioi at* apecicj '/II ¥aa f i r s t  p03tulated
Bi2P,d© rioyo la  Ais sluJy o f the biogerieaia o f bel- 

a iithosporal. oat Iw, see.i tae Ciirty»Jilu:'» ioa ia  

V II caii isau tcj e>pam© (>►), mujrole lea i f  I I I )  a;Kl 

cadLic iOd*

Pl«a5e se«, i^iaptcr i l l  o f ?4»rt XX fo r  the 
3tpuctiu o «lucid«tl:>a o f  oopaeie*
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I  !v* Jl^aarn tu wlucldatlo i o f  itmotttT— by ?iaraieal
md  Jneaic&i ;£4it@d by Bmitlt^) p&rt m ®,
p#a<^* o f Or^aiie Ca^alatry (i^iOited fey
! •  .^cl33i3ert;er) L'it<s'3 cjleaee, ii©v York (1362:)#

^ M etier a.'U i ,  .t ia a v a iii|  .Aijirt. xiay* I S . ^70 (1M 4 )»

S aiKl je v , y€gtraa®d£‘:>a Lettfirs
a7, 27 a  >jO).

4 Ooreyt .i,oh.to, 4.3* Mltra aa4 P*A,

5 ?» JoyXe  ̂ Imdm HacX^i^ Parker â id UA.tlap^aly

6 -«J « Cor<  ̂» 4* .iart:i3a,i.i ao4 Vtxtaiceic^errjf»

7 .!• IJrlesor, X^4J

S a* vlt-or'i ausi F.d. Qiai'^© Jr., J» Asa. Ch^a. .icH!>« 8£.
;jix4  ( i m > .

3 C* «-^€tlly  TatraiiedrcK'i l e t t e r  a 5 . 1155

10 and A .C .A aricraft, ;wa. io e »« 85.
C37S ilJ iX i).

I I  <J» Mclilf iiacieod} J r . «k£id J* P & d illa  jy
J.«. -•^9-.f 442S (l.>34)#

12 i^Jm cores?', h*%  - ^ t r a  a -ii :i* Uda, J« Cl^csi* .>oc*«
86. ^ 5  (m 4 ) .

13 Corey aa-a .i* .
( I J ^ ) *

14 J , 4aEKia3 iay&x aiid «  je v ,  Jopubiished vork .

15 U  i ualcka &od H. it o U ,  ;elv> Cl îia, Aeta 7. ti4 (13^4).

13 Qm -iotl, ?• *'/zora,f /* .ieraat aa4 F* -k>r®, Coll#
Jo 0 « «iS, 12->7 (1J56)*

17 L. ^ e a t fe lt ,  Acta C1v€q . .*oa-;itjA* ^k , 9^^ ( i J iH ) .
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18 iUP* Hlldiiaraad mia
u *  -"tis a>64)*

13 irXa^o a.id J* M«.iirra;y, J« ar>3l. ch«a» ^

a) L« Mzlew, tkShX J. ?*€grer, iieLg., Aqta SOSCi liiaj
b) L* M&lQ'ABif Jo:1.'4 .2  «uid J, lM.d» ;^45(I3;^)

»SLlSS.Oj€eit W«jr A k m -  k>

417 (iJMsii.

L. iftijsicka â -vi L. i^ » 1^4(li^4J)

iiS V* .'©rcjut CiOd «• o r a ,  Tetraiiedroa ^  a4*3 (lilSSi*

24 J, •:i'^ria3.-?y aad V, Htgr;mt, CPuiX* C««cn. Uhea, Qoan*
a ,  - i4 »  U36a). — ^ ^ ---------

25 i .  iaSiim, i'. i.^eda a;id Y* ^Ugita, 1»..J}PaS^% .Mnn^JMdm

26 y« ii@r.>at, T» .-Crjloa aod J* Plivf*, i^ech* Gags* C^aa>
3^, 886 (i35D).

i27 V* iyicora a£:ui ’/• CalX* -J^ech* Crim* Gmm»  ^4«
175ia < l i 5 » .

^  A. K*L«^^rve» iC* ^•Cfiaicravttrty axid
Xoirj^»Xr5>a 11, (lid D ).
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»̂ 5UibG i) 3. Lisi aiid /wiJLersOii*
Tetrahodrou 15. 21?

X, iaisaij .<• Jiai*iir4ira, C ;ilj;a ^ t^  sad Y» iiir^>se*
^11 • Ctim* JOG, J£u&i2 1201 (1J6S),

’f.! ^aUfc.,9m *19. (lJrs4).

<, ^afuisu cuid ii, %&to, :n i l ,  ioo* Jajj&a jj, <55 ( IJ i i i ) .

T. Iz*ie, \* I'aufsaaatc) aod T. ^iaamaae, whei. -jqc*
je&iiskw* •

H*J. io ffe r , w, Jteijiiuirdt, Xurxi^ a-id Jtebblas^
<i.*.j» CjiU>Q« >Qĉ > iS23
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ix m in x j  OF imiiXLaAA>,%i,Eiu

1 2i©» * m .i»t itu tQ  li>i;jortaat p«f«oreeie«

3rabst& u>«g for tVt© atraetare elueidatioa of ea4ali%cU.c s<Mqui»

t^rse iolUa* Tm ae3quit©rpea>id is I&beXictd with aa «xtr*»

siet?Tiyl îrou? at the s ite  >f a fu ictiooiiJL^roji. &atl th«

ijroluet aTte^ a#l>^i^oge.latl n a«thyIoaiale *«• The

htks u«fri for Itxaatla^  ̂ ta© mcLmt (krald®
14aa veil as the seooaiary ^Jroxyl graapM la  <m^&l€aie

sesc[uiterpe i«a* Tlio sc->i>e a id liatt&i to.is of this u«ti«>a
15ûnre beert dlacusscKl aad & !mdSSli»l proosdur* ft^ Xab«lli£ig 

th© n;ieIdHr double btiods l9tM^«risatioa o f th© opoxide 

( « lth  boroatriflAioriae»eth«rat© foiiowod by the rmctim

of the pemiltiot; isetoac with a«thyi lith iua, rejiortud^®*

th«re are five theareticaXly possible aetiiyi oadal^aes
1 a.atid th© 3/nth^i3 of a ll of thea© hme b®#.i * •

Tho prO'iUQts were <^iaracterl3ed by the prepar&tlon o f suitalil« 

cospiojies with pjfly.iitro aohx cuaua  ̂ la enoacsrloa with th« 

dtirtatajret i@t«'2*1.3atlo<a of ( I j  it  ms obscarve^

timt viieroas the pi<:rat6t styph;i&t© ax^ th© tr i iitntoltt«ae 

c^p l«x  of 5-oet-Vl caUai^e (XX) obtai:teW,e frsa -st-oadlaol

I II
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w e r e  i d o i i t l a a l  w it h  t im s e  £rom  t l i®  s y -:it h e t .io  i ip o d u e t ,  

tr lA l% r‘3hmz&ie o f ti>© syath «tlc pro^ict

v a s  t m 'M  t o  b e ,  i a  i a c t ,  o ..iIy  t h e  o j x ^ l « x  J t  

trlaetnyloaiJUthalea®! a,>paP«sitly t-ie isoprapyl grmp 
jja i bemi clim liatea M r lm  tae la s t si&ge o f the gQ.'̂ a- 

t h « a i s ,  v l« 5* i 3r > g e u i t  l o . u  Oa a fi esca.’s l o a t i ^ a  o f  t h e  

l& o o r& tr try  r e o a r  ia  i t  w aa r o u . id  t h a t  j t i o r e a s  t h e  p i e r & t # ,  

j t y p ! u i a t o  uxhX t h e  t r i  l i t r o b e  u io  i© e i s i p l e j i  h a d  b e e :i  

f p o i i  it p r « p a r a t l? > - i  o f  5« € ie t l iy lo a d u le u e  i : i  w h ic ; i  s u l p i a i r  d©» 

^ 3  «a.#lov© ci a t  t h «  l a s t  s t a g e ,  t h e  t r l »

-iltr o b e  I*e^ie  e ^ p l e x  iia d  l>®e i  obtaliea f r o a  a  p r « p a r « i i o a  

L i whioi’i aeieiluat-Jl€Kiy.ir34j&;iatiia liad beeu used iti th «  

la s t  3t&p» 1h€ e lia ilc iatl'ja  o f  grcmps

iOirin*; deriydro^e;iat,aia, thouĝ i ururus,i«>ot«a at tliat i ls « ,
1 r'* '< fm

aJ*e w «li es tab lij^ )^  .lov *** , • 3.^ec3*ii,i.y f ')r  seisin®**

deh, dr?>g®:iatlf>a* M  icc selooiun ii^-drags iatlon^ h&s U®# a 

mjpXoyed d ir la j the ayathe^l^ o f ses^eral th®ae r .̂irthyl- 

ca^ialeiieSf i t  wa3 tn'Xi^ihtaesiraJi©, in  v im  o f the Importamae 

o f  a«thylcadaic-i«3 hs  refercaco subata voesy to  c h e c ^  thm  

structure o f the*© ctsap Hxada the aodesra aetJioda of 

spectroscopy* -iowever, jirice the ^aispXea oa haad t#ere 

l:md!^uate f  ar tiio ,iurpose, i t  was decided to ayatheslae 

a l l  tho  ftvo  .'net hyIcsidaioaes atres'if aid th® oeeaaioa h;i8 

bec i ut Uis<?d tn, Introduce aey aad 3in?ler ayiitliesi* o f  

these, ®tcept f  '«* 5-set hyloadaieae whioh «as ppei>ared 

e s so it ia lly  t>!/ the procciir©  already re;iorted*'•
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»: Iqt hyX oaOal egc

The procedure fo ilovcd  f^ r  the oyathesis o t  

2*SiiothyieadaIe le I 3 outliaoil l;i 1 lg*X«

Th« acyiatio.i of 2-csethyl-tj»c ’̂meti« (I?) could tnuiM 
plftoo et Jg or Cg or b-ath j.epo.tdi:is oa th© rctlatlv« 

inj>ortarioe o f elactr'^.tlc or atorio  fact ors, la  oas0, 

aabatitu tlo i occurred prefe£*eatially at Ug (s te r ic  fa e ts rs i, 

the f r  x'-i Uie acc^latiu:i o f a«t.^iyi-»eyneii© with

aethylaucol ilc  a.’^y^lrlde would be faz^rijlated as Vri >/hl^ 

could be readily coixveart&d Irxto a faeth^ load^ci«» ^iovtfvcr^ 

the pro £uct fr>n this react ts i oa ^xlOatio.i furiilahed 30iy  

pyr^ « 1  l i t  Ic aeld (V ia ), ha us® the lc«tr» acla :mst be aSAi,^o«d 

th© structiire V. , Tii^s ;^r@T(^oace for aubatit^itloa at Jg 

V&3 3Ub3«que.'itl> -aade U3e o f fa r the ayathoala oX ^i-aethyl- 

ca kilc 1C as 3iwwr» la  F lg . i*  The coapouiid ha* beea previously 

3>'atheslsda by io ffe r  et a l>^«

î »Methylca-iiil<xie riaa l>oea Hreparaa Xoliawiag the 
sd̂ >€K̂  3utXined Li Flg»2« Its  prev l̂ius synthejis vas 
r«=>ort«d by Ju di Dw •

a^tie lpat^ i frcK3 tho previous vor'^ on the sy at heals 

o f 2-«a«tiiylcaclale^ie ,the a ^ la t lo i i  o f  c-raethyl-p-cyiaeae 

with aethyl aacclaic aiihydriie yiel4«si tli© retpirod <KKspdui%i| 

the structure os' w-ile'i was proved by i t s  oxldatlaa to  pyro* 

la o llit ic  acid (V ia ). A j » lu t  o f special lat«s*est la  th is



( X ) R Z  COOH, R' = H

(XIII) (XIV) (XV)

REAGFNTS -

1 H C H O  , HCl 7 H ydro lys is
2 H ^ . P d -  C 8 2 n -  Hg, HCl

3 Mefhylsuccinic anhydride 9 PPA

4 HNO3 10 LiAl

5 CHgCH^COCt, A 1C I 3 11 '2

6 Br , diethyl malonote 12 Sulphur

FIG !• ^̂ VNThESIS of 2 - METHYlCADALENE
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‘ t'j' ■ :i
4 z , :i

6 PPA
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P L I A  i H ,

XXVII

FIG. 2- S/NTHESIS OF 3-METHYLCADALENE



viork ‘1&3 t  at tAe aoti^> i o f i>oiypho«phoric acid

oa the aeia aI>:, ai* the a©tl:>.i o f  Uaaiala?i e^dorld® oa 

th« aalJi diioriie of th« acii aIX furalshed ooly 2f5,7» 

tr la e t iylt«traXoa<>-l ( aX) rath^p tliaa tUo expected

C<0CIXI)| t li«  tetral;?ne

XX va3 d JLy charact©rl30d by it s

aald ( x i l )  lia i I t s  «>:worsloa to  IjSjHG-triBiethyiaaphthalcaie 

(:<aII). 7hi?3i24|lj tlm l qriatl and r&^rvaiigmmt o f

a l ’̂ 1  STTttps is  a r e e o ji ls e l fu tu re  i i  a®pt&ia 

Jr^ifta rcac^ ioas^^y^t aaiy cases o f ieal^yiatiosis appear to 

!iave bo«i reospdod fo r  the i.itrQm lec^lar rii^i^clamir©

SM-iet ■ X e&(3al eg>«

Z!il3 \raa proparoci acorda i^  to the act-wa o f  

Ju ch aev'' with saiitable a»0li*lciit ifjua CFig.S),

7-.iptigl0tt.kaea8**

7W^ot^lcavial«ie was '3i3tal:i€«l fo llow  lag the

scheme 'xitliuxc^ i  i This uetixod. is  fa r  slstpler thaa

the route by prciyi'ms jorkta^a^m

8-Hethyl<sa<laioie was ay-itiieaiaed follow ing the

3

Vor exarri>ie| ia tlie ^lapt^a* 'm ^Tnn fr»rr2at ioa o f c^clle 
;tet'>.i©s '3/ iatrasfe’ileau li.r  act^'iatijn** by « •  l.Jolias'^a l a  
] r ,^ i lc  .foiLgti.iua (lO itr^  .ojor ’ dasis), V o U U , pp«U4,

«li€y aad Jeij Yori ,134(5) which ewers the
iltoraturo upto l>4»i no cases ?iave beê i reported#

The c leavage ot a  t-butj? ! <iroap diiriag ia t r a ^ o le -  
c la r  rlJiti-do mrc o f ii^2'^icth5'l«4-t-mtjrlprie;iyl)“ liyit/rlc 
a e i l )  ‘liiS bee.i r ,>'jrted“ *.

CO



1 (60  7, )

XXVI I I X X I X

X XX XXXI XXXI I

II

R E A G E N T S

■' '^ethyl succinic anhydr ide, AlCl^

2 Z n- H g , H CI 

j  PC 15 . A lo I ^

4 PP^

5 Methyl - l i thiurn

6

7 u i p *' J r

CO OH

2 ( 83-5 7«)---------- 3 ( 96% )---------- ►

4 (6 3  7.1

7( 88-5 % )

F I G . 3 -  s y n t h e s i s o - M F T H Y C A D A uENE



1 ( 50 % ) 2 ( 7 0  5 7 . )  ----------------- >

XXXI I I X X X I V

5 (  98 7o)

XXXV X X X V I XXXVI I

XXXVI I I

R E A G E N T S
1 Dimethyl succinic an h yd r id e  A lC l^  4 LiAIH^

2 Z n - H g , H C l  5 U

3 PPA 6 Sulphur

■ys,-

3(82 7.)--------^
T»a£['.

6 ( 8 2  % ) ----------------- »

FIG 4  : S YN T H ES I S  OF 7 -  ME T H V L C A D A L E N E
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procedure iinwa l  i >ig«5» fira t syatheais of
2

S - Q c t h y l e a d a l e a e  w a s r e x 5»f^© 4  « :< h  J m  •

la cortieotloa with the rcduetioa of the acid 

afid the liiCtoaeXi. «lt:a hydrlodlc aoiJ aad red pho#» 

plK>rous» i t  my b© pa>iat©d txii that th« forsmtioi o f a 

tetpaio^ie d4rl.iei aucu react loaj )m3 £>e»it r«4>r>rt«i ©arller'^*^*^^

ilic fact tiiat ti>e a^'latioa o f 5J«><a^Jjyl»p»cvai«i« 

with iaethj'i aw«i3flalc a:s^4ria« jieidea the '4«to aal4 

was utilised to prepare (i’ig.G ), l,2*7-triia«thyl«4»l«opropyi» 

aapUthalG.ie %fhlou waa thnu jht to bo of intarest la  ooo îcct loa
3Q

vlth the maloar tr^a îietls reso.iaxiee ata>i.laa'  ̂ of

alicyl iiaphttxaX mos.

la a ll o f these 3y;jtheaa»,th© filia l step of

’.atlm Wia oarried out ulUi sul-jhur la order to 

av^ld the loss ŝf ai;;?! groupa dfeirias d#ijaFoge.iati3a. 

la order to Maitc this reaction râ jre fao llet the tetralolaa 

v ^ e  c'K'werted tr> the aarr«ap.»adlxi<; alcK><iol3 i^ :l^  vara 

d^\ydratea with iodlaa*^^ to give the ojrr«ip^i»siias dialliw

i i  exoelle.it y ic iia , ii^ch l.i tupa o «ild  l>e smotfily 

viehydroge tated to the r«K|tilred mtphtiUiXeam*

Hie ultraviolet aJid the Infrared data of the 

variou;* tetrul aea obtalaod Uirlii^ this w<?ri are jtmsiarlaed 

ia  Table I*  A3 caa be aeti i »  special t-iesita are ealied 

for the ultraviolet atwioriJtioa data wnich fa i l  withia the
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FIG. 5 . SYNTHESIS OF 8 -  METHYLCADALENE



COOH

0

2 ( 8 1 % )

V XLVI XLVII

4(98 7o) 5 ( 9 9  Vo)

XLVI XLIX

R E A G E N T S  -

Z n -  Hg,  HC( 

PPA 

Li A IH ,

5 Sulphur

3(96%)

FIG. 6 SYNTHESI S OF 1,2 , 7 - TR| METHYL- 4 - i SOPROPr LNAPHTHALENE
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a^naal «xpect©a raajj#"’ * , The l  u'rarea car xjixyl

atreteiolo^ freiju«iicio3 theao tetralr>u«s o ffer acKise 

points 9f  iittere3t.« Itsjia, f^ r  Ln3taaoe» totroloa# I  &ad 

VI abscarb at oomparatlvoly X jw«* fr ft5U<esi0i©ii as «)stpfiUP€si 

t-y ytii&a vhlcli f& ll wlthia the expcot eu {'^ISSO

hovevcr vy explaxiatl'in f  ?r n;ils is  app«reat»' I t  Eiay 

farther o s te i that tetr& Ix ie  I I  auiti XV diii^lay t%io eat'joz^jrl 

3̂  retching frec^ucociea*

Tii9 uXtr«yioIet s^ieetra of the various viiallos 

obtalnei durlaj; Vnls vork. have bc«:x s i^mris^i 3Ui T&:Ue 

it w ill b© mti&dii that th« spectral data la ia aeeorcl with 

the ©x£>ectati'>u»^. It .lay also be pointed out timt the 

sXi&ht hypa:>cJiroQlc ahlft ahaes’ve i la  caee o f 21 aod I I I  

(Table 2j m i^t ijave lUsori^ia iii the slight twisting of 

the &iirwe9pĥ r€i o-a aaooucit 3f tije ov«*crc»faiaij due to the 

fiei^fhbTurlijg aethyl aad la^propyl groups*

The physical i>r'5p«rties o f the various ziap^thaleaes 

s/nktheel3«Jl tiiirln^ thla vor i are surr'^ariseU la Table B»

TiiQ m eltl^  polata o£ their c^plexes wlt:» diulta^e po lj- 

ndtro ooaporanis :;ave been ooil&oted In Table 4.

The niet’iyloadaleaes obtalaed tiaring tliia vK>rlc 

y l©1 dullerivatlvea (Tahle 4) whi<̂ i tiave bee.i fouxid to be 

ld «it loa l vtflth the derivatives desorlbed previ<jus 

workC6Pi> with th® ^o<^ptloi af tho trloltrobe.iaeae

eoaplex of 5-aet î - ic^dsleae^.
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ii ? i. *i <£ to ii Y A L

’ H  a.ps. b .pj* arc unoorrcsctc-d. ?et*6 th^

r c f ^ i  to the fractio^i b*i>« A il soitresit lextraets

w«re f in a l ly  washed v itn  i^uie txefore oryiiag

y? apectra tfcr© ta’ifei oa a BeS'taî i 

4«9>jrdi ipeotropit^itoaeter • lii %ter<? takusi oii

bot h Jpectr >phat :o£>a«i itii r*er«i£i-*

: I'tfyaC'^rd caociel liv7»E either as ak'3««4F3 oy

lii sjij'sl (jo lldsi*

us#ti I #jp 0-ir“»;iat0jjFiipl5j s^iie n€U’tjr&JL 

by ia.ti sta^ctardiae'-i AC<soit\ihig to :irooiifsana*'"*̂ .

4r:-^et;iyX>3»^:nQao .li^j

C-i) o£ ii»t::mmm* A mlKturm o t  p»cymmh9 I I I

Cpfurifiea hy K^thoa a;ia ^ a t i l l e d  w e r  *a, i»2 « ) ,  para-

foroaidehyde (40 g), g lm da l aoetic  ac ia  (30 a i } ,  s fupy 

ph03;>h0rl« acid  (60 ral) a;id o>ric. ll̂ X (i3S  r il) wa« talt*a ia  

a iju ltablo lacked iUas’t axil s tirred  v igo r  « sly at IQO^ ♦, 2 

ior 7 hr# Xh© rcactlOiT ilx ta re  was e io led , allgt@d ytth 

io<?»«ol<i vater (ia o  a l )  a î l the upp«r hy;lroc»rlT a l«^®r 

aeparatel* T‘i «  aquerm.i ^art was «attracte<i with «th€T (SO a i i  4>, 

the oo rUiiied hyirocarbo i li»ycr atu otTier epitmatB %f«r# vai^iKl 

v ith  vater â ’ia drimd, Th« 3 ttvml was fXas^ied a f f  th «
m

reslMe fruct 1» lated to >jivo tne re<^ir©d ii-«iioroaethyl-p»flya«ie

^Coata i'riated vita 5-i50is®r,
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i;^8-4aVis ^ ic ia  m ,^ o  g ( 45.05^)

b*p# (\m)?e&at«d p-cyraca© o is t i i ie a

as  lHef f o r e » r a a ,  b *p « g> *

'*11) .^ydro/.e-iolysla of. ^>fl^aor3afetMI.r^.?ejaifeifti ttiG u'm've 

<j-c'U3rTnethyI-p-<sy^«ie (55 g) i i otiia ;oX ml} was

»Uuve’i ia presentee j f  IJJ* ?d»c (1̂ *0 g; f-jr S iir in aa 

phcre Ji h>drogea (.iy4x̂ >3eLi <to kmxvi@d:̂ B̂ /7̂ ,̂  ats,S#774 lit re ).  

Tio c;j.tal. at ma fiitered aff, waŝ îe4 with pet, other (50 

3f- 4i, %#ai<sr a44©u (tiJO to tli© filtrate  i&ad U:s aoivetit 

lii/er serj&r&tod. !The &i^e>u3 |>art waa cxtr̂ tsied with pet. 

ether (1. > si x 4), the ccnbi:iei CTtracta washed with wat€a* 

a i<i driod. The solvent amoved aid the roaldue frac» 

tia:3atel to vleid a-^©tiiyl»;.*-c>n£teat', b,p* IIX' 1̂2 ’̂ /^ r̂rt,
iSk *1

l.saou, yield 4i?.jS0 5 (U t."'^ i b.p* >J6-fc7.5 /

la  GU3̂ i.4 m ,..

^rojj&fiic aal4( v j 1 

ea iati.«jaie Eiit.iure of £{««ielljvi-p»cy leiio iV; 19.G g, 

A#1 ml)t aetliyimieciiie tt t»ydrld© U2*u g, 1 ^ 1 } &M 

:ilfrol>€!fiaei« (fre iily  iistiLlcHi, 75 1,, chilled at -5^, 

iii^iydroiis AltuaiJiiuw uiilc^ri-is (CsS.S g, ci*a isol) was addad 

ia 4 lota durui^ ar vlth vi>^oP’4i3 atii-riiig* rh© atirriiie' 

vas CO iti mryi further f^r ;* Iir a.iJ the reactlaa aljLtupe 

l e f t  O¥0riii:‘ht the ^7-^py sr>:ipli»x was criiiled  ioid

trea ts  wita cmahed ice (l^ry g.( anu e->ae. H,:i vSO :"1). Tnc 

psro<iuet was a ilw e i tfi> at^^d one :w wuJ ©iitracted 

v/ith ©thei* (SO x •*»). The e>'"<rjinod isxt-raots u©re
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vltSi siUl (iiS sd , wat«.*r v̂’lO n i ^ is) aiid extracted 

w ith  as|* CSf',f)0 3sl « 4> . X:i© a i '^ U ic -  e x t ra c t  was

» i l e i l  with Kjritc t^r .* hr, f ilte red  uot, the ftltjpate 

e3oI»a iiiiJ aJ lliT lcd  wltti 41i HCi (<s>.igo r€Kl)» Th€f libcirsited 

a c ii was l:iitia ll.y  i:t -jature but a 'jila iflevi on

(4 *ays>, s*p* 55-60^, 7 i« l4  g7.0 g (77,8«0* I t  crya t^ llsed  

l*ro7} 411. acotic &cii aaa »  i a ia lytioai A6̂ z.jI<3 mu

*?*7*4>7j iij S*54* 1

a ,  7 7 , j 5 j  I I ,  8 . 4 ® ^ ; ) *

frtm U\0 liquor a aa asjid m*pii y ie ld

o U t i i i a « d *  m 1k®4 v i t l a  ^ - a e t h y i * ' ' » - ( ; l , 4 -  

dl3icth:;''i-5»-i8^prvyi^ *A^>yi>«proplaalc ttcid (xv^iil> r«:mlaed 

uuiaepresaed.

Xiie ^eto aeid (V, a#3 u; was :ljLea with d i i .

l i t r lc  acid ( i  gil con, .iUiĴ  &ad 2 a l ^id hm t&i i:i a

sealed Jarius tube at l<K)-iJi>0  ̂ to r  15 hr*̂ '̂ . Eie pro^Mct 

W&3 e v a J O P a t e d  t o  d r y s i e a s  a  id  ru id e  f r e e  fV ,^ a  i y  P O p e a t e d

cvaporatioit v itb  isfater* fhc pesiiuc CO*ilS g) vaa trcjuted 

with a 3lic;ht excess o f ila^onet iaae o:id trie pemiitlrig aetiiyl 

ester cpystailised fror, scthaf> l, a,p, 141-*^.sP, <Llt*^ gives 

t 'le  a»*p# 14 i-4S »^  f-"3r fhe ester o f pyrt«;ie liitie

aaid, VIb> ^ ie id , J«05> g (ifouudj w| 54*82j *1* 4*83. ^X4**14^S 

pequiress C, 54.2; li, 4*nS^i.

*-nhrdroiia AiOljs (D5 g. 2 cioi; »-?as aided i:i tw> lots 

to nttr':>beaae,ie (fresrily al3tli.i@d, 4i> ylaecd i;i a ^-aeeiied
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f l a a - t  a r U  k© c U i- J ic i i i- ly  a t i r r ^ .  hen  « ; l i  t h e  li& d

■il-iaolirea th© £lh.m v&m <^iiiied to (P arid tU« 

bO'.ijse.ie coffipicx aeviiiTittei aui* A sixtur* o f 2*m«tJiyl-p» 

Oj'seiW CXV̂ } 1^*150 g, I  aid propioriy l^Aorliie  (I j i g,

1 aol> t ’lfei iatrom cc^ iii tii® £‘iami ec-ataialiig AXJlj.* 

litrobeaae^io «aap i^ , 4ropwis«f,{45 ajUmten) ml *tal#»lag 

tfi« t«a?erature c’selow tof** tne rea3tl*«i aixture was le ft  

a3 '̂ ©11 ~  isM. tiiea waa tr^ ited  vJLth crashed

l<se (law g) md mnc, mi <S0 ssli, the ->li was ®».tr&ct«a 

e tb ftr  (SJ i l l  X 4 ) ,  th o  oaHbiaed <©ther e x t ra c ts  w©r« 

w a s h e a  w it r .  o a  i c ,  41 J i  ( a S  f H / ,  w a t s r  a rtii d r i e d ,  Th«r 

WG3 flashed ^ ff Q ki the reaidJic i^actiDqatea to g ive th « 

re .:jU ii!*^  ‘ce t-a®  ifX IX , a j®  1*5180, y ie ld

3 }« jS0 g (30*41^> Ci'OU idi V?, H, ^1^' »0^ J*«qiiiJP€>a*

w , a , i i i  a p e c tn ia s  167d cej*^.

I t ie  /J ,4 « 4 1 ;iitro p h c  iy i< ^d ra 3 o a e  prefJiured fr**®  th «

( 0 * 2  g )  i l g iy t u e  a e t - io d ’" c r y s t a l l i s e d  f r a a  ©t!i&}%oi,

£i* p * l«i 1*Ĵ  ̂• ♦

-he si’Mwe t̂eto *© (v 'lll; o*4i >#iis Klxod vlth dli*

( 2  s i l  e m c *  i  iOg a :id  4  ;a l a  id  h e a t e d  l a  a  s ^ d e d

'a r i u . i :  tub©  & t 13K)-JOO^ f o jr  1 5  m»* T a ®  p r s jo u c t  d i l a t e  

v i t h  « a t © r  a i d  e v a - o r a t ^ i , t t i d  t h e  p r o c e s s  re .^ © a te d  t i l l  t h ®  

r o s i  iu c  ^ 'a s  f r e e  f r o '. .  T h ®  a d d  {0*1^20 g /  t is u s  o - J t a ia e d

^fti3 t r ^ A t e d  v i t h  d l a 3 0 ’3©f l i a a c  a rid  t h «  r e a a l t i r i g  n © t h y l e a t e r  

c r y s t a l l i s e d  ia c t h 4i*K >l, ?g*p* y i e l d  O . i i l  g* i i l x e d

Js*p* w it h  f*ut i€ > .it is  a i i - ip ie  's f  yX b r e n s a i ied. n .id c p r c a a © ^ *
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aci U ( A>•

C l >  '.■ ir:m i.m .ti->^it

T i«  a >r»v« i « t  vie <Vi£I} la  g , 1 !a;t>l> iu  ether 

(10 ml> WAS ch iiie-i to 0® a-ii to i t  was mMmX a trace o f 

AfiA th^i (2*^ icd, 1 ia  1 r l̂ poptloaa.

<®oc>i>irldiatl->a vas cjulte rẑ gî  a;td 4*‘Ue.-i tii© re&atioa was 

«^>rjpioto, etlner and ti?ir w«re rosaovoa 1:3 e iia te ly  uoii^ 

juoti^ i»,l:i a tnLi C irre it  ?r Ory tiir , IHie syrup/ iiq a id  

residue was usei as j;i€sh i;i tii© aext step,

U l i  t_Q|- t.ue &^)ve aro^.:os^o;^e v ith  >

iodXikii (i4*4.iO g, 1 A )  was p-mlered uMcr <ipy 

i© (50 a l i  Wt*jt tnet r«pi«4ce4 b/ ory t :>JUueaG

(50 m ij. Jiethyi;ml^.<&te vX*? s*, I  m l )  vass a a i« i  <irop¥ise 

{40 n la itea ) to* the %-uust aad t he ia-3a lt  f  :>r«esi

i  istaatfi ie^ijiiy was refiitstea at la r «! hr, fo  the

C3ld .'^-salt o f the di®t^v'i“iaio-iat© ike ab--5v© t3rtHa-:‘k«tOsi« 

wa3 a i i# i  dropwise aa4 the vhoio ralAturo \#as tima refiuxed 

fo r iO:ip. Til© projust waa a c id ifle a  s ligh tly  a-iii steim* 

oilst i l le d  tn rw jv e  the yuiroactca raal^tic oster. -h« re

sidue «as ta.is«sa up l  i eth®’™ (SJ ud. x U/f w*t3hed with water 

t\fi d>lvoit o f f  to g ive the crude diester

g> (6'7*ST; } w îich VU3 t^ydrolyaea witu aleV ioli©

Ja^i ClSf', 1>3 0i i .  ? u;rjai v in u p  gave th « requli^ed 

iset4i aciJ X, a3 a s^-jiid, a,p« y ie ld  S#i g
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Aa a l a l / t i c a i  (Jouaas C , 7D *10}

•41 I" 0 3 1 •! j  S«4bS^:|«

SWI<f|ixrl»,*<I‘>4*4inet tyI*6«>i30prQpylP'x^iyI)>mtyrig acia i ^ l j i

T?i« orude k«rto acia (Xj iQ*0 g; wa.3 reJ&iC«a with 

fei:ic»a,':4fclgsia f̂ro..i i30 g v-.>olf  ̂ g ml xiCi co nc*

40 ral aai d i i  iCl (50 al coac* liwi, j,7 ml 

with th# aiO itim i oi tolucae (35 a i ;  aai acetic aoid

(4  ml) rofluxliis the vtiole .alxtare &t li0-4a^ fo r 16 hp. 

A fter every ^Ix hr, oon, IJl (15 ai^ was udaod. t?i« reaction 

tal^ture vaa copied) t:>Xiic.ie Iti/er sej&r&te^y w&shed with 

water aried. The s^^ivent was re^wed aad the residue 

d ls tU Iod  to tHe required aold a I as & o o l5 o r i^ «t

vi.icma ll^ u la , b*p. is a -s s v ^ .s  a-a, l.^LS^p y ie ld  7,8 g 

(Ba.33f:) 77.I0J u, J.Qi. requlresi C,

77*S7| li, J»74if ) ,

The a'jove aoid (4 i;} waa aided a l l  atonce v lth  svlrXlag 

t  > (fr^ri >0 g at 37^C*

T-ic stfiiole cilxturc was ’salataiaed at fo r i/2 vlth

s tirr in g  (C> n in tea  at t^e liitcnral -jf 10 a lm tea ). 

Ttie r^iOtlo I produijt was poured "jato Ice (50 s) extracted 

v lth  a ralxt*irG o f pet* eth<?r: ether (1*1; (25 rd x 4 ). The 

aonblncd e>;tra«t<r washed vith  water (iK) -5l x 3), aq«*)4A;j«0g

(5^, 10 fill X 2 ), r i  ia lly  wlta fitter vao i l  ^S> and dried,

"he solveata were flashed tjff aad the realduo fra.«tio:iated
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tdi y i e i i  t^e tetrai^tie 1 11 aa a, yeii:jw o i l  wriid^

so lid ified  irra&ilately, &*p* im^ i3.p* 44*^^ ,

y ie i 'i  r?*> g. ^  reiifcitiog the a ’̂ ?>v6 «ii|»€s£*i£se its ^ to ta l 

a f 12*5 g (rn-m?* 44-*Jo‘ ĵ( o f t?!© tetra ioae was oaXiected*

5.3 the purlflestio;* o l the tetra i'ja^  caryat&iiiaatlaa vits 

fmind t!j b© ratber he i<j© It wuj aer;ievfrd b/

e.j.r--'>r;mt'>‘»rasHiifig 10.3 g o f the t i'tral--j.'ie >v0r  

(135 g . a4  ̂ £ Q j> m

rac*X: Pet.ethssr IS x 2HX) r l  7*1150 g a .p . 6r3-7ii® 

i'wic.as Beia<5̂ ie 1 x JOO ̂ l̂i l*i>15 g » 4»**54^

Fjrae.3* a 3C <XK) s i  0 .»-> l g * 7J»tlsP

^rac*4j 4 ai liOO t l̂ O.ciOu g ® SOHBiJ®

Fr&etio;i i  ma ttfy^tsliiaei to a owataat a*p*

3>,5 • 70.6^ a id i t  B.'uAy3im fo r  ^  vaj-t. a g,

9.Q^>. C-̂ 5 sâ* aS?.?, .U4rn .̂€, a;i?4, 101̂ 30,

arioso, irt : lQt>7 0S3*̂ ‘

Li ".llî  re»iuct 1 >!i: Li'XI^ C0.4J5 g, 1,5 n>l; «as placed la

fi 2r>0 nil oalctti flask, Tit ted with a oô uie i3«r aoi a 4ropplfig 

I'uaiclj sill c»v©r©>l i-tiBe iiat ely with 4r/ ettiei* (SO lal^* *ne 

il-as'. waa c^tHlei to  a-ia tac C3ate ita 3tirrei.l iaa$j;i©»

tieaily Ta*<c a uiilf slurrv to vMch the a*>ve tetritlf^n^

(2*0 iZt 1 aM©.i sio-dy (15 minutci) vlxii vi^oroua

atlpriog w'lich Wii3 e.iiiiiiai'-i for a Surtaer ,ieri->d of 2 Jir* Th#

reacti'>:i product waa left oifer̂ ui fnt arid waa tfica treats  &t 0^
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v i t h  nater rlO ali fci.l lowed W  aq* m l t

( 4 0 ^ ,* ^  r ; ! ) *  mlvmit lu jM *  was rcssmred am i t.h« eq^pwpt

cxtractea vdtli «fthci» <£0 ai jc 4># jK:ie eouablaei cxtraet-Ĵ  

¥crc witsriei with m ter (25 mi ^ Si aad Tae

was F€f:^v(id Eiider aast to-.i at rt3KT'“i te-iperatai*® &:-i4

th€ «mde eariiiaoi 2111 g, was used aa aueh

i:i tha m xt #t ©p*

>^e-'iy-lratlo:.i. Ta® o ^ h lm l  f )  W4*3 with

ioUi-ie ifO  aaid heat®4 -xi a at fo r  I  lir*

The Wii3 ta^:^ up i i  p «t* ether (^jO rJL>» waaaed with

water CIS ;al m. 2 },  sq* aadia.iabii^j>aite (iu^-,25 lal x 2 ), 

vster CX5 2ji X 2) arid tirled. solv©;it i«<i3 o f f

iiod resi^iue d la tiiitM  over tiie requirea

iia liu i  ̂ as a cr^^'airiejss b.p« si4,

i.5045, y i « ia  ;a.4aiO g (t'aamii sa,4|

!i> 3,3. roqulr^ss a, 83.G?5j J, XO.sr^) S67,

^ ^ 5 , IlS T O , BiSTO, ;>?--480 r«»,->.

The &-.sove ilaX ia C2*ti <30 g> ifes a lx «4  with mxlpimr 

(0*CiS4^ he^kt®^ a t jO5-X0?/i-.*30 2iS! f o r  5s i\r» th©

W&3 .iistllXea fwmr Ii piacii ->I fr<ej?iX  ̂ ps-mm^^ Ua, poml@r, 

b.p* l;:X < cV 2  EI3I, X*5'?3a, y ie ld  a*09S3 g (88,%^>.

c i,a  gi wjis
t o

-iisJ->iy'e4 i;i et!i& » l  (9^,X0 aX/ asicV ît was ao4ed J-sethyX- 

ĉ tXaXen© g> l a  #t.?is:ioX - aX/ and the al;it-jr®

warned, t?5 a cXoiir a-^Xutioa, -.m sooXii’i,;* the crystals
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washed

3©iJarate4 w l is h  were f l i t© r ® 3 /w l th  a a i d r ie d *

a.p* yieXa g .T j g, > is iiarly  & to ta l quaatity

yt S.4^kt the XiJB eoapiea. was <3oilect»i frcae otAme

ffiR,>ert2s«'at3<» Aa «* kiiytlcteU. s&^vle o f the i C's&plex luwi 

s*p, i'aoayXi w, ^ , i |

H, 5.15 i| D»87. “2LĴ 2Ŝ 6'̂ 3 5,4S|

i ,  9«a8^;.

..aiaaii <af ,aaiill:u:liaaati.l,9 îg  ̂ i:ib ot
£^<-ciGtityloa4rile ie  (3 * p .  was p & ^ o d

t-urmgh a solujs i o* aaaia g, 17 eras J£ S m )

u.3 i;iii p © t. othfes- us t i e  e lu e i t .  Tlie jreg»^«r^ated [lyd jrooarboa 

5bta i-i«< i ttSTt^r th e  s o lv e n t re n o y & i was d ia t  111^4 ?>v«* <a»

b.p. X ^ < ^ /U 5  ca3, i.SeiB, 4^  ̂ 3.5907, Ta.SB,

r.Mj EZ^, i.'?070.

t r l  iitro t gueae crgaplex.i Tpi litrotoluene (T^rij (0.200 g,

I  was d la so life c i l a  e t ’Tn-vsl a l )  aJid t^^ t t  m s

acUieJ pure o f aiaeti^ijioadal# i© Ca*200 g , l  siai) ia

« t:itt sol (1 a i )  am i tfie a jUcture waa wars«d t i l l  a ctieai*

Sf>iution vfas oiatiiiaK îj i t  was allowed to e^ol alowiy. ?h« 

sosapou.ia vas r«r,<5vea flltra tioa  aad r©erystMlli3€«l twiee 

fr>ra 9^: otrii«uv>i, i5*|j* (Faoadi a, i3e*2| H, S*8«

■‘■f S*7S^}# 

,.W; y:P 

T:> & mixture oi* a-x;le-i© CV/I? extra -̂̂ ur«, 

dlatiilea w «r Ja* l>74 a l, ::B4 g> aid isopropjH al«i}:^X C-fe aL)
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placed i:i a 2 l i t r e  t n r e c - t c U  riiiSic nai it&iaea ut ̂  0®, 

waa &vki«i v ith  # tirr it i^ ,- ill (500 ssi coae»

ILO I'll Jaria:; ii or aad atirrliti eoatioued farthtr

t 'tr  14 !ir. The liyapocarboi layer was s«parat«<i aad th« 

aquftoua pari was eKtractml wit*; pet* ether (SO a i Jt 4 j,

The ffTBblnea mxtructa vere wu3̂ iw4 v it ii wutfir (5CJ fal x 4 ), 

aai dried* The solvcat vaa CXnahedl <jt£ â xd the rosiuufr 

fr a c t lo ia te i (ufjreacteJ a-xyleac d la l i i lc is a  the farflenia

b,p. TS- l̂uV*?® g ),

b.p. aj® ’.St, Total y ie ld *

a.^43 g^rac .l S5^/'>5 rKi 1.4i);ii

Frao*2 134^/55 mn 1.6003 £1*860 g SO.iTl ) g

f'rac.S lJQP/7Q aia I*501S 17.87S g ^*^5)

Frae*4 lO sVss saa 1*5018 1 .:^ :^  g

( L l t . ^ f  b*p* r y i s  :S3, 1.4^;>8, yield 75^%.

/•ract irKia 2 and S were coLiblnea fa r  using la  th «

OMXt s t ^ »

2*4»<Uf8et^l»S«»l3Q.jgQjylb«i^yli>jFa->ift»ilQ * « ld  Ckyiix^

A aixture o f i*-Ci«thyl-i>«*cyoeae 45 t ; , l * l  » o l ; ,

a»«thyi aacciaic a ifiyuride g , l  a o li uxyl CresiiLy dlatJJUL«4

iltrob^u&o ic (1*^ Eli; v®re t£. t©i la  a c i t a b le  r.*:iecic«d fliiSi£ 

aJid < ^ l l le i  to 5^, to wrilcn a-ihydr’iius AlCl^ (80 g, 2 m il) 

was ad d ir i in  4 l o t s  d u r in ii 1 -1/2  « i t h  s t i r r in jg *  th #  

roactloa promcf was worked up i i  the xm a l maimer aad the 

crude acid (58 g, 72.81J ,̂ fa*p* iJOKO^y ot«,iiia©u was crysta l* 

liaod  tr<y:\ <>«ri2Qie<pet. e! aer n ixtare ( l : ^ } f  jsi.p* l:JL*5^-;s*^»
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y ie ia  sr^.o g C4X.4^-i.

iiix)v6 acidl (XVIIIj a*^ g ) was »3tl4is©4 with

a ll iiOg (1 £3lL H K>3 aad 2 cd at 186-00  ̂ for 18 hr.

Tan acid obtained (0«1S ail ¥or î Ui? m M

ea te r lfle i wiUi a a li  -;hi exc«$^ o f dlaJioaeithuue the

peaiiitltt?; saetii '̂l cater cryataiiiaeci froa sj*p*

y l4iia 0.s>4u g, Hlx©4 a ,p , with &a »uth«citle 

aaiaol© of yiD rcrmXited uod&pressei. (14X*S «  ^ * ^ > 4,

The p?ire a o i4  C / / I I X j  Z:i g) m.M r€siue«!l Ijy

pefiuad.fi  ̂ wltU îî i«a2iaigU2i (froa US g '’̂ i-w9ka1| 6*S g

6 .6  lai c /ao, Hdl mid 108 a l  d l l  liC l̂ C16a ml mne,

.̂ {CX a U 55 ?J. talume CSl »1> m i gl« aeetio &ol4

( 8  E il) f o r  ?ir* Ti'ie u su a l y io tk  up <ijav© t h «  r€Kj l i r o d  

aold Vhlc^ was iwrified by dlatiiiatloa, b«p* ld©»07®/O,5 tm

1.5110J yield a 4 . j^  g The a d i  at>li4lfl«l

'yrt ataaiing aa<l crystalliaod froa pet, ether* a.p* S5-53^*

uxld&ti£»a of th© aei<d <Xl:.j □♦a g) with d ll*

iLiÔ (1 ^  co:i©* Hi-3̂  and 2 heatJUig la a sealoi

Carlas tube at for 18 \w fural^i©d an aoid wtiiah

vas es te r ifle i with Ulas<^«tiiaaf: aod tne e:stiar erystall.l3ed 

fro£5 a«tha iolt ®*p* 14)-4i.5\ >ilxed a*p« w lti the authetitia 

aa^lo Q»f Vib r«iaaif»e4 u-id̂ proaactui (14i>-4a°>* 

i #5.7»Irlaethyl»tetraIo 4c*l (>wJ <

CD ?P* a€tfts>4i tfic aclvi (Xt\} 15 g> waa tresit^ %fith PPA 

(fror. 75 g ^2^5 ^  s/rupy pivospiiorlc aoid) at
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Tor 1/2 hr* ua is i ; up Jajp iiaJiol the a;>ov©

teftriiX'S.’tG th « eil®i.iatioii. o f i»op?apyl g't*oup>

vlilcti purlfie-i by I s t l i l a t im ,  b*?* 7 l  am,

yir-ld 10*218 ^ (SJ.86-.^/* t!i«  ,:i®to4c 3i3lMlfi©:i Im ed ia te ly  

aad cirr^t^illiieJL fr>;a p©i. ether Rup* i J4.t.^ j b.p,

33/ <£-am-4j a, 6tU?i fl, 3,D7. C^3'*26  ̂ r«tjuii»e3J

c ,  s a . ^ i  8 , s ^ r / .  tm , asa e ,  x ^ 4 ,

104B0, hit 1G78 c s *^ ,

J ltr ic  e,<sti a»>i44itii»a th« t©traio£Mi ( a>.|

0*2 g) fa iioved  b/ cs te r lfIca tioa  o f the pesultla.^ acid 

(0,19 g> tfltli di&jscK êthfiiao faraialied the t^ ran ctiiy l eater 

o f aellopna^iic ad d  wsj cr^’atalHaod fro^i

sietrui w l n*p. 105-13"^ (Llt.'^ ’̂ s la.g, » y ie ld  0*1SD g.

(3.1) .AIJI5;, ^gth'*-'!! g } waa placed la  a d la-

t l l l i i t io a  fla3:t (IK ) ^ ,s id e  tu*j© aa<i oover®i with

dry l>caseae (15 d l ; ,  ?he a e l i  Ci g ) iiaa^lved l  i  4ry

bo-iac le (S s!l) was a l i e l  l:i lo ts  to PGl^* 5e j*cfi« aa4 

’0C1.1 yere rces^ved tjt/ i l 3tilla tl:> -i ua4®r tracuun at < iK)°* 

*;iliyarou3 ’-1 ^ 2  (J*CBa g . l . l  s ^ l) ifeiS plaeed !:» a e »n l«»,l 

tl&B.-i carryiix; u :uapd tube iirid I'^iaeuiately CTfVored vith. 

dry boii2 6 i «  (thlophe^io fp©e> a:ii a 'lilled  to •10*̂ # Tri#

£icl.i CJ'ilarid© tM ii i)r^>ar€!d -yas t&iieri U|? la  tiiio ’j^h®iK?»fr®© 

beazc-i® cs iill«d  t »  5  ̂ iiiid was aMed l i l l  ata *c© ta dlGlg*- 

besutecie nixtur© aad sudlrled* M  «&rai:i,j to  rooa*-teBip«ratiir« 

the reftCtlo’i 3tiJ*tcd with th& cwoiatio i o f  HCl 1̂ 3 * 

t!ke vigour o f the reaotloa hsa aubalded tiie reaction pr-idact
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ViiS waTLied to SÔ  t i i i  iill the AiGlj, ils^Xved* 

r«!acti >a alatiire thmi p'mr^a o.ito g> &rJd

aCi Cê îc* 2 to r  i/2 tip with occasi.^oal

s tirr ia ^ . i th«p (-5  isi> vmu aoacsi &;fei tlio reU solveat 

iay?jr rcs^^ovea, ŵ auieu wit a d i i  u^X Ciu a i wt a>, wuter 

sal 31 g ) ,  a i X 2 j,  w&tar <10 ^  x &)

fiuU (iri&d* Itie 33iv«Kjt was rea ivod aa i th® r«3lvlue 

i i s t i l l e d ,  b . p ,  3L:;2- 3 ° / 0 , S  a i:i, m .p .  5 7 . 6 » S ^ , 3 P ,  y i f i l 4  

0 * 5 6 6  g 3 .x « a  a , p *  w i t h  r ?  \  a / c X i s e d  p r o u u e t

Ci3*p« 5 > ^ ® ) rf«a*iiied uadeprcasei provJji  ̂ the eIJUsii:ifetioa 

o i  i - io p r o p j r l  - i u r i i i g  t i j i a  o y ^ i i s a t l a . i  aJLsat,

1 ■ C> *6«»Tr la  e tX a a p a th a l  «4 »  ( X IXi

The t®tralo.i# (X>i; 2*0 g,X la ©th<a? i20 »1 )

was rocfeicad with Li.UU,j (a,4>4 g, 1 <^Xi la  dry ether (60 iaX> 

aod the carbliioX (X»3 ;6J g, was !i<^ted with lodla@

<60 ngi t^ rur.ilAu tae diaXi i v'liah waa dlatllXcd over % , 

b,p, X15-17®/2 133, X.5a‘lo, y ia d  i.4T3iJ0 g (8&,J. (Fo^ind* 

30»30{ H, J.085, r©qair©3* >̂ 5.64| I, .

2GS, ii25, ali-2;15 g , i&KJO, 5XX70, <«XfiO rea^.

iho a JOVfe diaXia .X,-4ia g) ao4 aoXpifiir (0,JX*?8 g) 

were U«£i>te4 t?>g0t.iiei* at 4X0»20^/ îOO isa I>r o *ir. Tae 

proiiact was dlatiXXed a pitich o f «u, paiiKier, b.p, 

Xii6-i3P/0.^ 1^S874, ylcXd I.CiJ? (^^5.2^),

trltiiiroibc'nj&^ae cmpXai-. vtxs pr^&red l i  the 

usual saartii^, st*p« X47*4>^* Fros d lffe re .it expertaerits a 

tt)taX i^aa tlty  o f 26 ')£ the t:IB casipXex was collected*
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Aa a is ly tica i ha4 «*p* l4BrS0^ (FouiKi* C, ^ «7|

I 4»3{ Xi.*X* 1̂,3*”3,7̂ 3̂ '̂ 2 J * i * “©s s ‘4:.#4'?|

-fj

^ure o> ltS»,q-?rl»<t:-yXaap{^th<acaet tlie a&:we f^B

©.^aplex i4?*«ti^| 4,* 53 g> was puJS«d tiirougu a eoiusu

o£ oaslc X 3 aaj using pet* ct^ier for

eXutl->a« iia a.'»lv«at rmTViii t.ii@ Iji^irocurao;!

waa d l3 tiiie i ewer *&, b.p* li3»30®/l«S aiai, i.5 :r^ l

o,3eoQ| Hj  58,13, a .s^ ia , x.s&co.

b,p. l^J-44^/iO a-ij liS^aoVs m ; 104-lCm^/l sa

^^7ri:i:.4^I^l.»!;-i>^i^rQ3ylt •tgAlaae*! ( .111J i

?Cig 0 »2  g> yas plitCf*i i  i a 5;>j ?-il ii,3, i'l&a<. with 

a goaru. tube ajui waa coverea wita tiii,}phtiae*fre® 'txsxzca9

(6a sili tv3 tao asia (U *U  g) vaa aided aa<i the vhole

nixtttre swli'Xed v «d l t i l l  &ii. tae ? - l5 ^ias'jived* Tho

a c i l  CJiioriae tiiud prepares r^ iia -lu^  the aeth!>l airea4y 

iesoribed Izi detaiX^ vma ch iiied  tO'~-5^ aa4 to i t  a^^ojrous 

la^l^ via ai> 1» b«Kiae:i«} Ctj;iapaeae-fr©®> Cla s i) was &Ud«i 

l."i Oiie X jt  aaJ tae wnaXe silji.tui*6 van awXrXev. very vi^^arousiy 

fo r 5 ntiriites* reao tia i aljiture whlo« vaa deep r«d  ia

coloar was left as aacii r>r wlt«a tli«5 oolour to

iilrt/ br̂ jii# u ih« rmiotioa proMct t \mi treated with 

cni»h€d loo (aSO s )»  C53UC. HCl SO o i )  et!i«r (SO aX)#

X»ie ether layer «as reaswoa tiie atp&Kia part extraetiKi 

wltii ether (50 rJL x 5>, Tiie <K>iblae i ©j^traets vere wasli^i with
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Jil iiCi *ii M. 4), Ciao rai x 2;, at|. Jaui

, iQ ml X 4) g m t&r ( I  jQ tai x £) dried* W,e a-aiveit 

wa3 flawed o f f  aad the reslJLie dliitiil«4 gi^e the

i i t r i o  aeid oxldatioa the <i&ove tet'riilo:!# ( a;.H2|

0.22 g) fallowea by thm ea tep ifloa ti an aiajtOBethaa# o f  

the iiCidt (0»SS4 g ) ii^ahe^l m tGr whidi C2̂ at<aill3@d 

£rtm jaetha g/ a.p* 1‘18*»5Q̂ , i46»iti«5i.i ^ Itli that o f

po it«:i«rhyl eater o f  i|̂  4,5 ajosc-ae ptsat&ear^^Aylte
ng ^

acid (L it*  j i3«p# X4J-SD >’ULj£«ii a»p« witii p/i*o» 

ta e lilt lc  a d d  ©$it©r (wife) dcpre^di^

i  13 t 6 « » T r l a i ? t - T y X * 4 » l 3 ' 3 p g o y y I h a . l e a «  (M ? !>

?he t#tral">xie (/XXXI; 2-»0 g, 1 mol) ia  «ft;‘er a l i  

vaa re.2ic©.i (0,5Tj3 1*1 x o l) ia

dry flt'ior (lOO at »SP cjnd th « ustuil v'yr'fC up gave the 

carblrwl (XX¥| ŵ ilcsh waa ;ic«iydr»t«d

float iii5 i t  u itii iodia© C >,XOO g>. T:i« d ia lia  t?ms obtaia«a 

wa3 lla tU le a  os'̂ er *jsi, b.p, l;i<3»27*Vi2 ski , 1#5603» jrieltl

3.5<3ra g ( J7.18? ) (Fou *ds a, 8>.3j 1 i*a . ^10̂ 2̂2

a, 83.65; iQ.SS^:). a:iS. 5 -  a25 is *,

e , 16150, 50i9i) res a.

S*>*lethylcaaalc»ii» (XXVII)

Bie l ia i i  1 2*5t8 g) W&3 dô ijfNirogtsf felted v lth

reqtiired te tr& l^ ie , b.p. i 4 £ > * 4 ? V s - 1*544^^ y ie ld  

8*76*,» ( (rdua4i 3^*4j 1J#0. reouiresiIS' eiO
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sia:>^r CO.riJO gi at oa for C hr. C-IScth;’’! -

cctdalmc was ;ilrec tiy  i la t i l le d  o f f  >vcr a pinch o f 

povuer, b.p. V^»&k°/‘d,5  m , aj®*® 1,58£4| y l« i4  2 ,£8^ ,

34,82f .

4 g r iv it t jlv < 5h« tPiiiltroSseQieae oosspiex 

was prcparea fr srs a.I> 4 g of tJie above hyarocap;joa ia tne 

uaoAl way, a.p. Xitia qia itity of thcs XiiB ad^uet

collectei W iiffet'e:it exporl̂ ^ntB ar̂ .>aatt9d to 6.645 g*

u.ial/tical aasple h&d the sa.p. (Lit*^i 165®> (rou^idi

5*0} sij XO#X« Cy €kI«X6}
H, 5.45} i', 9.88^i.

aj&agl<? Qf ĉ act;iyIoad&Iqtt<g|: Tî i« *:f^ complex it

C "faetiî Xcadcil e.ie (5,4;X) g| a«p* was t îrough

a o^luai o f basic (.:<X> g> 25 era x ;?*5 ots) using

Pflft. ether aa tho e lu e n t *  The re6«aor.*teU li>'irjcarboa was 

fl:mlly i l3 t l l l « i  >ver iai b.p* l2i)*SlVl*S an, (Lit.^i 

b*p. 145®/4 13U3), 1.584L̂ , 72*>7 I tlj S.OITO E2 ^ 1.7D60.

Xrl iltrot )lac ie ey uou idt The trl.iitrotaiue:i© o n ^ p le x  was
of

pre,>£ir©d froa tHe smre aan^ie ^«cietUylc»4aie.ie (Q*̂ OQ g) 

ia tiie '-a ia«r alrea4y icaorioed. It £i«p«

(Fouiivij w, 0S,=i2j H, 5.^®. r^ialrcsj a, 0i,S6|

-i, 5.92;,;,

s-HLTan.Cii^.^LBiE

^<-Qethyi,grogl î3l&

Hetliyisacclaic amiydriie (2S g, 1 noli was co.ideiised
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vlth  C ll i }  iJurifiea t>/ ^aetnoa, *U a i »  tlS g ,

1*1 mol) ir/ FrlcKlel-Urftfts sseth>m Utrob©:uc i® 150 ral)

a lii ail^ar^as &iini.*iiua oMorld© (74 g,2m2 follow ing

tno ,>rt5ceaarc alrea^/ acacrlbed* ^leLd o f  the crude keto 

a 3 li was 7a*8^» I t  c r y jtu ll is e i b^riac ie-p©t •

■sljtturc ( i j a ) ,  sj.p, 118-19^, ylcda 24 ij, 30.25^ (u lt.^s 

a .p , ll,8 »i9 ° y ie ld  o f tlie crude a d d  80.5^» y ie ld  o f th# 

pure pr^auct

aeld

ThQ abfwe &cld (M  gj waa rek ioe i to the

rsquired acid fci|f Ca.©;'iL2f̂ Ji3«£i* s «etJij»d usiog ^-amulgtta

(^•^Baliuaj wool o4 s, ^*4 g, Uvl 4 si aiul

Jl̂ J, 15 al> aiivl UJl (ll*i a l coai3 * 47 a l sfith tii® 

a<iiitl^>;i -sf taluetie (i4 a l; a.̂ a gl* aeetic aol4 (£.5 isl)

a.Ttl pcfiuiJUig fop LA hr at laO-40^. Usaial wor-t up 

tixrrJLah^ the rec^ired  pr >auct, b.p, 158 -^V i  aa, y i^ d  

a0.48i g (SS.S^). (L lt^ i j.p , 17i>-7bV^ i&m, y ie ld  80-95^)*

J*5«.>iaiet:i:.I*B*iao.jgoayl tetralnae»l ( a.

^  Uwl, t:x« acid ciiloride lpr<fiiarea froa th «

a«id(A^*Il.) 10 g arid P'Jlg i i i  S 1 was treated with irc«i» 

AlClg til a-heptai»® aa deocribed ©aPly, aad the U3UJil worit up 

gave the required te t r a i ‘>^c (Xm.) as a. ool^xirl®33 IlqU id f

b,p. iaa-€4°/l*5 am, y ie ld  12..328 > (t.it^* b,p, 141-4 ®/

£ an, yield 87 '̂>. Th© tctraloi® 3oli i i f i e l  after a d&y, 

a*p. SO-Bl^, iMlX
f5®o <<»T

21443 reap* I4; IQBl ora •
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( t i )  y Th« atnve acla 4 g) ms treated

%iith P?A (20.g **2^5 s i phoa^jiwic at 97®for

l/'Z nr vdXh ‘.mi'imX aid vr>r «̂d up la  th#

’lauul ^vi er to give the r@qaljr®ii tetralota®, b.p* U^^/1 ac  ̂

si^ I.5&SI, y ie ld  g & jotc totruloiia

^ o lld lfle I after a ila> aaa or; staliiaod froa pet, i^h«Tt

Hixod a.p* witn the tetr&I;:>.46 f>btjained oy AlClg ^®tho4 

r&nained uo^epresaed*

11Ŝ  Q*Tr 3b:ct»4*l30pr ..?pyl »Aihy4f ? ■ mphthai &k% (aXX I I ) 

i i )  Meth.yl»Xithlais r®a,ctloa< la ^ 5»«i«cij«4 ri&sM t^rryiag 

a Orjpplri,’ i'aaaei, a stirrer a:id d î lthJLu.- ( i .7  g

0*4’ ) M&3 Cfov^eci yith dry otHer {90 lal) &a4 the &;>pArtttus 

waj flushed with dry Jiitro^ei aad the csoatoata were eooiod la 

flui lco*saLt bat i to -10®* *i«thyllodi4© frea iiy  aij$tlll6d»

16.8 £,0*S m i) ia dry e^her Ĉ i6 isl> w&s added dropwlse vim  

stlrrl.ig . fitim a i l  the i^lthla i metal had olasolvei Cl/2 hr), 

the above te^raXaae JwJ£ g) dissolved la dry ether CIS saî

V&3 added to the e>ld :jeth7 l*lithJxi'a solution dropuise «nd 

with stlrriijg (i/2 hour)* The reacti^a alxtur© ims refiuxed 

for 15 hr uider iltrcNje.i at»>Si>here. The product w»s oiiilled 

â :vi ^lutlcnsly tre tte l vlth aq* SO sal)} th© 9olv4^t

layer ŵas separated â id t?ie aqueous ©js. true tod ^%'q ether

(SO J3l  X 3)* 'î *e €r»:;'>iaed extracts were wasiiod ajLoaessively 

with water* aq« s'sdlua tf'.loslip^iate (10^  ̂ 20 ol/f water aiiA 

dried, V\e aolveit was flasiiod o ff vaea tlie crude carbl^iol 

m xi wel^tiei t .m o  g (yield 31^) wtilsli was used as s:iCh la  the
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lext

Til© oa rb jU io l g i  and  l->4 1 iie

ij) were heu.to* t!>^© lief fo r  1 at c>a &

yaterbath* The usual wor< up faraJLajiea tne JJ-ij^sironaph* 

thaiei#  (X^vXli) w!ilc!i wsi.3 iia t l i iC ‘4 wor &mp* 1X7-13®/

1.5 SK3 l-IO-4i®/a.5 Esjj. i.5475, yieia

J*>50 g ,(98|'). (Fcxtrias C, 4, la.5, requiredf

H, “ 02, ij<24.5, 210

.JK)?, aJilKJy 33030 r w *

S«»;ieti?iyXqadaigae ( I l j

’Tie abor# dLialia C i .T l ia  gj? nas d@l'sydrc»g#:jat©d tfith  

^ilp-'vur at ..:05**2l0'̂  fo r S hr u:iiler a a ilgh t 3usti'>!i, The 

predict vaa ilr©^:tJLy iia t i i ie J i o f f  la  vaa*un over rrea il^  

precip itasM  Ju powier, b.p* iJci-asV l.S  i*S6&>,

y ie ld , i.rooo(84l*i^^ cQi3;jifex 4.*r%>ar€<l lai tne usual

vas recr/a ta liia e i fror:: 8Ĉ : acetic acid as oreiise 

aeeileSy a*p# yield «£«0^ g, Xhe &ow© e;^^i:r.eH(ta

vere repeated to <r>Liect & t?»tai o f 5«B0a g o f the TiS owaplex 

with s*i?» Aa « la ly tiea i sample o f the oosiple*

?Mkl il2»X3*5^ (Juit.^s ^«P» CFodiffelt 6i«4|

l i ,  S *S | J ,  I i , l .  r e q u ire # *  a , 6^.16$ a , 5 . ^ }

-i f *8Ŝ i / •

aa so lc  o f  S^aetlrylaadalo » : Tho t r i  iitroo^ isen e  d ^ i -

v st iv©  (f>.’j7D0; i^as paaaed i & coiu  vi o f  |jttsi« A l^ >-^ I

CIBO g , <55 at £ <S3i a?id e lu ted  w ith  p e t . ether i^ e a  pure
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5-{3«thylcaicJLe le (2.6wJ5 yaa obt.aiiie<l, :).p* 144-45'V

1.3 131, i.nJ06, d4  ̂ 0. )S47, T2.86, S .5070

l.asso b.p. la2/ i.5  a-s).

1;ria ltrat ?lueae QOPPl6x< ih© trriitrotolucae c>o!aiaex was

preyared f r '>..5 t ie pure a«nple of 5-©ethylcadulolo

orfci the TUT roagaat i.i tlwj uaaai wiiy. Vim doriyatlve

wa3 oryataiXljiea twice trô . ©‘ Iia w l, s.p* 80*S7,5® (jL.it

B7-63^) (ImiUlt c;, 62*4$ ii, S*6, ^2S^25^o'*Ii 6ii,86}

li, 5.73^)*

7*>; t  isr

J>i®et‘-3rl succiiilc a .^arlde Clo g, i  aal) vaa 

with p-c^meie ( I I I ;  ju rifled  by ^^^4 a«tho4,

5 , 1*1 ao l) by ?ricdel-<*rari3 netfiod U3iti^ ultro*

(50 a i ) aiid aiihyoroua aiusialn:! ci-dori.ie (28 S a^X)t 

by foll3via<j tn© procGjure tJLrea4>'̂  detaliisvl. The uau«i 

wor: up iiavo th© re ;̂ i lr «d  aoid, y ie ld  9*8 As

the tcto acid ^̂ a3 i.i Jiature i t  3 i* ir i f ic a t i  ?a tms dk>ae

v ia  i t s  net$^l eater b3 a e ta lle i b«law*

The orade aoid (x^^Alili gi saixei with 

b«.aeie (10 snl), i/i«l!ianDl (10 fal) uâ i coac.

Cl nd} aa l re flu xa l for 10 iir, .*or*ia<3 «P product la

tae usual Mifker the re-^ulrod esterf b*y« 1£4-Si> /X bk!

y ie ld  5.6 g (.^3*71f) ( . I t .^ J  ^-P* 14e-J®/i2 aa ).

Th« abswo eater O .S  g) was hydrolysed by
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r e f la x l i ig  v i t 'a  a lc o  h o lic  vOi aX> f a r  15 a p . 7hm

acii a-i U3;i&i w-̂ riC up wa.3 a

product, y is ld  8.7 g,

acid

X?ia }ieto aoid 8*7 g> wa3 resiuced tfith

.:i*«suagu;a (fr o  1 ja  g .-£i-vool, .i g *i sa onxc. :ic^»

aO « i  U,̂ 0> a i«l d i i  iiQ. (con% liJi ^  ssi, l:; a i li^O;

toluene (ijl saii ^  re ilu jt iig  fo r  4B ;ir, iUe proiuct vaa

worked up as viet^ill&i eKurlJlar t'a® rcv^aircKl acid vtta 

p i i r i f i » i  V  i i a t i l l a t i  >a, b.p. 15C)«5»Va*S sia, y lo l4  5,8 g 

(7.).44s }•

gtS«S>l rt-5gfel^i«y>lae^fopyl »t  etra loae-l (

To t‘?A (fr<KJ j5  g P^'jg aad 16 ail syrupy 

:u*lritaia«i at 35 , alwve aeld (4,7 was aided and 

the wliolo s l* lu r «  was :ualataiiiei at J7® fo r 1/ii with

riceasi^.i^ 3 tlrri:ig* T5ie i>pa.*ict w&4 w.ir'fted up tii th « same

jsaaicar ioscribei early the tetriiloae w«u» purified 

fraati>?iatloa, b,p* 125»2?'V3»B sn, yis;l.d a#6 

, e t ^ » l  aSl*6, 217 S3f‘ e ,  164D, 7645, IJTTD P®»p*

la ;  lo a i md iTs:^

l,6«7^trlJ3ei^tyl*4*l3i»prvjyl, 7»e dlhyirooai^hthalm^ Cx ^ yn j 

\>.e t etral-^ ie ( W 5 4 1 rk»1> ia ettier (40 ril;

:;A3 rciliood vit'n Ll.Wi^ ()*&30 g, 1 EJol ia  l.i> r1 oth«r) la  

tlie uiual =»a « e r  vxjrUci up to jjive the orade carMnol 

xsavt (S, >4J5 s) (J7 .7 j^ j, was alxed vlth  lodiae (i>*10Q g )
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iiild heated for 1 at 35®, (k\ wur ilng up the proJuct

Vi& 4laXi>i X/: .*11 ctbtaiacKl wei^hod, : .55ii4 g C37«6B '̂)

of w“\lch 0* HTJ g .̂ a3 d i3tlli«a  over .iskf iJ.y. ©̂ 3,

l.rvfcJS, yinld 0*7878 g (ibuads 8J*17} I!, 10.4. 

Ci^i>2 3*eq'iiJfcS» C, 8J.65| a, ^71, 225,

S'-?, s:, iiisao, :̂ <i5S0, CSISO re jp .

?*• tettiyloaUfilc (^>^7X11)

The H-'iOve i ia iin  {li.-iOB jj) was ie^i^'drogtsiutea with 

3uli>?u»r (0.5^50 at jl;J-15Vi?00 nr2-f->r T hr. fa© proOact 

W4i3 i la t i l l ik i  ovo? a pi*ich offres-Hly prcparoti copper, b.p. 

12S-50®/! D-n, i.S7Sa, y id d  iJ.Gi:'5 g . (82.19^)•

»1 4oriv&t4y^t me T.i.B ccKSplex v«a pr^paresd (frou g

of t'i© lii iirocar rMri; in the uao&i na**viar, B.p. yield

4*0^ g. /uii a'lalyilciii a^inple )̂sk<X th© a*?« CFouadi

Ct̂  iiji 5**4j ij

a , 5.45; J, d.BSj?:).

^ i .d o  oX 7-g>a*J^lcfl4Al8qgi 1-hs X̂ 4B eo^spiejs U.80 g ) 

whs passed through & ©-jlum ©f Imsie 'JL̂  CiO 18 eis 3L 

a ,6 C5i) uaiiig p «t .  ©ther u3 tha e lueit tuii tr;e re^oawated 

h7ilT7carl>3a wsux i ia t i i ie d  over -»e,> b.p* l.SJ»40?/l#5 cbi, 

y io ld  l.Ci ĵC  ̂ g. hcjar jcarJXKi a o l id i i le i  twi jt^iiaiag.

a .p . (U t .^ «  b.p. i:j5-£7^/kJ.5 sta, a .p . ;>a.5-40®).

dm>lva*lye? Fran  ̂ >f tnc a^we r>urc hiF*drocari>oa

7i*i coaplox «a3 pret>ar<?i» s’l i  csrysit4ill.l"J0i twice froa etjia-iol«

B.p* 7̂ a»72i° (F'Xiai: C, 0,i.a4} H, 5.'^. C^3‘̂ 25^6‘*S
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;i, 5 .7n f).

^^(p^CyaoyX^i-j^^t^ctiiyipr^pio JLc acid ( . aVXII)

iethylauccialc atihyciriae (46 1 a o l) was os^Kieaaed

ylth  p -cy iew  (71 rJL, l . l  n o l) U3l-̂ ig iltr5oeii*®i© mid 

aahyirms S» ^  aett^a aireftdy de#-»

c r ib e i, Ta® re^^alrei a o li obtaiaod had tŝ ie m.p* 118»i9^, 

y le li 4S,ft

Z'hG abovo aaid (46,3 g) vaa aixcJ v itn  bm&ene

( 30 i5 l)j ariliyiir'xiji t̂ o? ha ioi v A) rai) aiia c:>ac. '̂̂ 4 ^8 al>

aa4 refill vied for 1.; hr* Ja.ml wor: up fUr:il^Gi the re* 

q;lrevi produeti b*p* 13ii*«54%'i.5 / ie ld  4T>«o^ g (JO^SS^/ 

( id t «  b*p, y lo ld  7^i )«

i l l  & t^urce ’̂.ie^k.ed i ia «k  dtrry Lvj: & Oroppiaj fuotjei,

a a tirror axvl a couUciiAer, Uie uaove Iioto ost.er Cll was

ta'<6i la  dry ©ther i?0 mlj aaa crJLiled ia  aa ice -sa it b&th*

The apparatus flU3h«4 with :iltrogca a-id th© irlgtiard 

jK>iuti'>a o f  ;A«ftnyl .m.^ae3iuia ioii.de [prcipared ^nagaeaiua

(X*S5 ( » , l . ‘m },r3ethylloiide .7.7 g, i.7H> aad iry  e th ^  (SS a l )  

in  th® u'Sttal m  tier urid^r .iiti»ag«j.i wroi -as tr&na*’

f  eprod to the dnppia.x iu uiol a idcir iiitrog«sn &tn >sph«*e aad
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was ttdied <iropvl30 to aaij.led ^ster v lt li stLrrla^

Cl/2 hr)m Tiim reaction mijXure was iillo%r«Ki to  staad as 

3uci\ in r  two Jir i t  attaiae<i r«K>a te:::perature siid

thefi i t  re; îU3ieii r̂i a w^terbath fo r £ m» auid 

l 0f t  «3 auch weroi;:nt ( la  h r ), lti« r«acti^>a prc>dtuot 

was orillied aaa Cisutiawsly treatod vlth  d il HlJl Clil/ 

a l ) *  Tf*« reddian ©ther ia/er «aa se^jaruted <uid the 

aq* part with etnor (SO ctl s. 4 j* Ui© co'^biii^

eEtraeta wertt with m ter aad the 4 ex-tPttctea with

&q* (5^,25 mX jL 4 ) 0  The extract vaii

treated with r i t e ,  cn illod  a c id lf i® ! with d ll HCi 

(eoag'> r«u ) and tho liberated  a l l  ytsLd extractod with eth «r 

{dB rol JK 4)* Tae co^iblaed ether «.tra e ts  washed with 

Mat<  ̂ aod dried* Ja reriovla^j the silve^it the residual 

vlscn»i3 liqu id  weighed 1.480 g, 14,Si^*

. j^ t r a l ^aytt Tim mtract a fte r  the

acid io  part was wasiied with watei* W3d dried. The r e s id e

0 .8  g) obtaiJiod a fte r  t  le salvcsit renoval was hydrolysed 

with riK>a Cal«3holle, 10^, ^  a l )  toy re flu x li^  oa a waterbath 

fo r  Q tir» the a ij»h a l ^ 3  41stH ied orjT» the prodi^at diluted 

with w at^  aa l e x tra c ts  with #thei’ to retaove jtiy uahydrolyaed 

iieutr&l fraa iioa  (1*4 g ) .  Tne solu ti m was bdlled

with rv>rlte, CTol«i ar î a c id ified  v lth  ilGl ((s>ago red)* 

ihe liberated  »̂11 (8*1^0 4 '} eeparated axid digested with 

d l l  HCl ( i l l  l i )  ai^ 01 C water hath f̂ >r ^ lumrn*
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thia treataeiit coavcart,©** tr.e u.i3&turat6.i acid Into laot<»ne

i . L )  th0 -cela a<ild U M X l l )  r«rtal;i©i unafjfe«it©d. Tfi«

)ro«iuet waa the.i tixKm up 1 1 eth®£*j seiJiirat^i JUito aeid

asiil fiisitral rractioas ( i#). The aoutrai fractloa 

^ icT i consisted ?>f the Isastom (XL) 4,0 g (rs8.7^)

^Id thQ acid wel,»hed t*Q g . Total y ie ld  o f the «c ld -

Imctoae mixture Vbj 5L< *

tilt oxperliac.tts uerempouteu to co llec t aor© of 

tiie ttcld aad the laetoae -0, (i?*a70 g/*

The ai>i«r8 lacto.ie-^sld ialxtujre (B«4 g ) , piioa- 

phorous (6*3 5) ,  fiydplodio aoid (45 ij> were reriu^ed at 

lcO««40^ fa r dO jyf* i*©act i<>a aije.f ur6 was cooled, d iluted

with wator, extr& et^  witii ether (£iO ^  a. S> aod 

i.ito  ac id ic  a*id neutral Tie uaual wor'ec up f l ir -

ilshed th « r e t i r e d  aaid *0»1 7*1Q:j g (8 4 ,Sê - crude) and th « 

tetraloa© ^MXI (1«J10» Iu£*3^ crude)* AriotHia* ©xparla^t 

with th « abfW© qua.it i t  lea aoition^ied with refluj^ing fo r  hr 

y ia ld «d  the acid (aL I) o*045 crude) and tiim tetraloa®

XL.II 1*285 g(is*&6^s) 'me ad d  15.ii g> vab i\irth«r pjori-

Tied by d i3tili.a ti> -i» b»p* y i^ d  11«?SS g

(iu it#^s b*p* 14S«*5^^/J*5 Bia)»

2*4* 5*Triaeth^ 1 «6«>iaaj>ro.v2ltetrftIo:w- l  C>i*Ilj.

fo  PiM (fro s  40 g ?2% ajTupy piiosphorio acid)

saaliitaiaed at J7®C the acid (.0*1) 8,5 g, w&3 added a l l  atoace
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wit I s t lrr liii;. Hcuitl ig w,i3 cxitiimed to r  1/2, tr twt 

v ith  occ&siouil s t lr r iv ij.  Xh® risiatioa .!ro4a<st was vor<t€fd 

up 1 1 t lo  u^aal Eia-Lier a:ii the te tra l >a©3Ĝ iI was obtala©d 

a3 a colourleaa li:;a id , b.p. 117-18^/1 rm ( bmp*

115-1 ? V l  y ld i i  7*2215 g { i l . f i ^ j i .  The Jtetoiie

s o lid if ie d  oa atkiiiiiag aa4 carystalliais^i fro,?* <>«t* e tli«r , 

□•p* 4:>44® (1̂  aiai: G, &£f*42| .H, 3.51. r«qu ir«3 i

C, 3S,47j I, 3.5Q<:;. a54 arid 213,5 laff.
T»*ctK

fc, iJ448, )055 ani J10;>0 rcsp,

2A5^T^la^hylf€>la3i)p>py^>7.8»41l^^>ro m i V i t

The u'ryjve tetral^iie 2 g 1 noili in  ether

(.JJ sal) va3 re.mc©i with 1 m l| cth«r

GO 3 li 11 th « U34al m& acr aod v^rkod up to g ive  the crude 

CarliiiVJl AiuIIX (1*386 g} J6.60^J was !ieated with

iodia© iiimXOO g ) for i  hr at J6-lao* oa & vi^tcr a&th« Tae 

u3ual \xirA up fur.iiahed the re<^uir<&i lialiaX^XV wtiicli was 

iju rified  by d ls t i i la t ia a  over jia, b.p. 112-14^/2.5 tsia,

1 .5 ^1 , y ie la  1.5J51 a (8<J.0iif0 (iouad* a, 80.SS| 

rt, li)*26. requires J C, Si.tJSj i, 1Q.S5  ̂>.

. ethaaol ^  ,r;>5,5, a i;3 » i .  e , l  iSSO, a&JtiO, tsailO, 
nax

tlTao reap.

iet.tylCfcinktltf̂ to,, -î i.

A a i x t ’i r ©  o f  th e  atw ^«f d l a l i a  t l . j ^ j y i  3 ) stad 

s dLprsur (0.i!60 $) were heattsi toijcthcj: at 205*10° f i r  S Hr 

uoier ail^^hi motLo^* t;ie pr jJjisst was a ia t il le 4  o f f  ■ovm' 

ti pi'ich copper piwder» b.p* ldJ»J2  /1.3 t«;, 1*5714,
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 ̂ aa^uct o f e-s!©th;ri-

<^4alti:ie was ppopared la  the u ^ a l r îo îer (TiSB retig eat 

l«048il^ 8»3ethylcadiiie g) aasi was crjrstalliaed

froa 30JC aeetie  aciJl* a*p# ULi5-17 ,̂ 0*^ g. Aa

a m iy tlc a l saa^Jlc nad a*p# I ia * ! ’?® a*p« IiS»I8*5®,

117,5® resy .; w, a^*a} H, S.4| J, 3 .’34.

r®fiuireai i> S*4Sj rroa

expe:̂ ’ lae:2ts  tii«  TUB ci>£J9lex  o f  ̂ «ta&t.'iylc&dule le ia«p*

ilG»17®> obtaimml amfuatcd to L,4B^8 g.

a ^ o  T.m arriv^ ti^e  

(2.iS60 s»&»pm 116-17^) V&3 paas€il taraugh a ooluiaa af 

basic (Xi0 g> 22 ffisa x 2.5 {Essi and olu t^i witii

pet^ etiifir whe.i pur« Btset iyleadal«ae was l>*p.

X£^5*S6Vi.5 SE3, 1.5676, O. MK>, Zs,74,

S*SS70, fe 2 j  1.S3B0 (Lit,^»^^s b.p. 14*1-47^3 kss} b.p.

101-104^/0.15 taa, i .^ 1 1 ,  a.p. 21.5'’ } .

&om,jlex um

Ifi the usial mxiisr Cfror: pure B-iael'nyloa^aleie O.iSOO g &ad 

Tifr roagmt 0.<20Q g) Ixit t t  f  «i.ad to be u'wtable*

2J.P. 40-64® (L i t . '^ t  5a-61®i.

I  ,7-?HX?lt:Svri L-4-IvWd^J^*Xwi4^UTaALiiiB 

^■^?g lT i«>  S,4>d^«itigl-<S*l309ro:)ylphfeurl/~^ a944 (.u .vl/

The ^oto ucia (¥| 10 gi was r&iuced ferith ^*«kKialg«^a

2 4  g  ^ ^ - w > o l,  i i . 4  ^ - ig C l.^ ,  5 0  ?al 4  » 1  O w l e ^ a c >

aiiBl liCJl C7a tnl oartc. iCl â jd J4 rsl with t4i« addltiCNi o f
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toiucae v4c? mi} aid gliiC lai acetic  acid 4 ; i l i

refiu^iag ttm wfi'^le ral;^t«r0 itt i'.-5P 36 rir«

Tfie rmatlo^k -^ro^mct -was worsted up ia  the yau&i ciartief

•̂isi the required acid was OiJtal'ieii aa a tuiic-c
o p7e-Jlaarloas iiqu ia , j*p* i»9-7D / i :sa, i*5QB0, y ie ld  

S*8&35 ij ( g^auj 77,6| .i> a,8.

Z*GQ-iir€3 • Cj 7?*3^J vJ»74)jy#

»:i>r>S*7ri::cth;: >i3r^..yitgtrfcio te*l .aL/IX)

To (15 3  ̂ ^  p-:03pa'>rie acl4)

:^ ln ita ii«d  at >7̂  ia  <» S-aec^ed f la s : )  g o f  the i»boir©

acid ma a-id«4 v ita  3tiri»li‘ig la eae *h© a'^v® t®s»

,jer&t'ore waa raaialuia#! far l/a V;r with oo<*asio.ial atirriH j; 

o£ th© reaotie^a product, which was tli€Svis vorked up u.b 

dc*taiied early to giv© the r©qatr«a t^traioae, l;4»e7^/

3.8 m , y ie ld  2*2STi5 f  (81^)* l!ie  tetra lo iie jo i id i f i « d  

irsmediateXy y si%p* Ck>*64̂ * u .laiytiCtki â u'̂ ii-iic had th «

is.p. C, SS.iiO} re^uirea*

C5 SS,4J ;̂ .i,

3774, 004^0 reap. lUi IGu? as • Fron aaother ex-

p©rlQo?it a to ta l 03L 4*GJ6iJ g o f the totraX*>:i© was co llected .

th© &cx)ve tetrai-^ne (4,S g , I  aol ia  i30 ;al ether) was 

reiaeed with a slurry >̂f LiAlH^ (0«B>JS g, 1.1 moXj ia  dry 

etaer (14(? raii at ô od the re^ .iti^ig cKrude carJjlaji

(4I» 111} 4 *;^ i g, 9G*01 '̂i was tre&tCHj i#lth 5odlii« (0*l0i0 g ) 

at JS^lOO fo r 1 The >#or: up i'sjrais îmk th©
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4lalirt W5:iich liras |nirlfi©4 aiatlllatiafji mrer

-ia, b.p, an, a l , 5 ‘̂ 5, yield >34 g OfJ.47^^

CFsuHiii C, 33*45j H, 13*47. r® ^ lres j J, BJ.GSf
♦

!, 3:JS, «J..1 aŷ :j e , l^JOO, :4l,‘i0,

3SIB0 reSfim

jiA4^?^ri£^€t?iyl»4>i3Q^rr>^l,ia.>m>n^Xcae CL)

Thhe a^»ve olali^i XUS| g; waa vith
_  xi K) 03

aiilphur Co.rs .7 g) ii-»d heutfHi at «;a5-i0/ i ..r S îr* 

pr-jjuot VM3 ai3tlll&4 oves* & pin<iti of fr<esiii/ prt-clpitcsted 

-Ss. powder, l^ ioV lrw ,y ie ld  ii.4450 g C l3 .7^ i* T^e

hyiyoauipb-);! 3 o l l4 l f l « l  t'^aatdiately^ *̂ -P 57-S9-s®

.<^.ilax was p repare (fro::! I.34J0 g iiyorn- 

<sa?t»a 1:1 e^lia *3l(5 ml'ja.id TJii rmigmt 1. HL30 g ia aliiiaiia 

a?«fU‘;it -itf alOoHrsl) la  tfie usual i3a.m«s*, a.p, ir^.-S4.5®*

'*n a.;ialytlcal sanpl© had a*p# lS4*l-.5,5^ CF̂ mad: C, @g«47 

'̂ j 5,2; i, 1D#1. Jj S.:*16| 5,4Sj

aa ̂ jle of 1 « U7-Tr isact,i:;l«>4»l3ogr3>gyl lag'itoaltaet The 

Taa cjK-aex (a,42i0 v^s Jaa^ed t .roagh a a>lu3:n o f baalo 

11^0^ I  Cl*>U.g,jl «as X ^.5 ca3> usixii pet. ether fo r

Tha r^eaeratsd hyiroearb^a ms -liatillod over Ja, 

b.p# i r  m , »»̂  p- 59-go”

^ l : i i t r o f . ^ I u o r te  f̂ m'ipl'̂ xt th& TM <x3iapXex,pte::isj:Bi Jtroes 

the yture 3?egeaGriit©i I'v/d̂ tjeurtKVi-i (0.'400 uad the TM 

r e r * g B i t  ( ) , 2 0 0  g ) , w a #  e p y a t a l l i a e ^  e t ^ i t t . i a l ,  a * | J ,  *T^*74^

, ^ .8 2 1 i, 0*0. r*«fuir«#s C, Sd.86| a ,5 .m  j
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UAJiiiX

la  coaicoti >u vdth a study directed tawiirda the

o laractesrisatlxi o f ;:iet:o’lcadale loa t2̂  i3o4«ra spectroscopic 

mottioJLaf ijJLl the f iv e ,  t^iijoretioaily possibloy eadale^s 

i\ave booLi yrepar^Kl* viow ^isipler procedures iimse beea 

de/eloped fo r uXi theae «ttialo.ie3 except fa r 5-iaetnyi» 

cad&Xe.ie w îicli sutaUied a procedure.
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1 a?M J* Chi^* -ioe.. 64«

.a aj Juilh J«y r*sJ, J:i!ia, J. la i.  u *es. -k>c.. JS.
15 (i'34Bi* ............. ' ■

Oi jUHfi Uev, iM 4 *» &  ( iH S i ,

€• Jt®iihar<it| i ,  'ruraer aa4 ^>»L»-^tebbla3*

4 L.ll. aad .1. ?a/i3r, J, Chea. ioa«. ISDS (1M7;,

5 >u5th Dev aaa P*a.vialia, J» Jbia. Chot-u .̂ 3q. ,  ^

*J Ui5« ĵhsktî w t iia^daii aad i*i^.?ti&ttae;iaf^/a,
i:«Xfcjaa^l..^,^„ 9M ^  X57 xjfk3).

7 ilo t l, 3y:vQi*£t, /, uejTKit aod F* Jorm, 
â XX.« 6i3,-1«■.w*i€.\.;« *̂':Kaa» (l- '^^ }»

8 *!♦ J. JoffefT, J '^oy a-i-i *1. fouriiier, j£&.,.uEw6iS**ijSSUkS
XiSTB

i*C5,rSiattao'  ̂-aryya, C;i*lcravartl axfel C*L, .Airv©,
(X3S;>).

10 C,C,;Cartlm, P .i.- ix ia i, * .U  S;:istXl^tt^f 4i*.i*-JltEiJspav«a*ti 
ani J.C.'^iattaeniiryya, Tetrahmro:i l;l> 241 (IJCS3}*

11 1, .'otl, ’/•i. ma"iaro%'̂ , V, :i®p ut aiid F.
1753 (136S;.

12 ii.ii. ,ic;iOiders, CwOAd* J» C;x^« 2 8 ^  Cl>34)*

IS  t >JouaK3u i, A.fi*Piad«r i^id ia  part *».H* iros^'3,f 
rctraheorQ.i 3^47 ( i  >34i.

14 A.-i* ia:>, ->-urve, i,C*f^ttac:-i&ryya,
TetrtJieiyo-i i*l> (1-362)»

15 :C#i»* ?hm^ thesis, Uaiveraity l i 3 ^ ) « ? « l

IG Goclcer, l.-.*wr^>3a a^vi J. i-ie^raickj J. Chea*
72 ( la a i).

17  ̂ ft* Ooe>.®-, J.Iwdwar4,^w.^eii;<t'i^
J*McwomlCiis, ’ifi -i*3a** 33^5

b fe* Cocit«r aui-1 Oheei* Joo* ( ^S4).
IE lU \03<^ts taid £, JLjuieiaoPff, ilSE.* (1S85)*
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a. Friedel md J.M. C rafts, read, im ,  6J52 (1885)

a30 '). .Jacobsei, ils2,«> (1SB5)*

ilX d»Pm- M u - i o i  aa î -J&ii.ilaiit, :-ju.iI« Fr>
i i ,  M3 c im ^ .

22 aiaana, -UiMilsa *i2I» (18^6i.

23 .-U i11@3«ŝ ier &ai J*a. 3lll®tcsr, Chlia« A eta . 2a >
60S C l^ a ).

i*4 .ilNil iJ&f f S’.iS {i'J'38} »

25 3«A,Jaga3a:apagi, , ’/.->• Paiia&re, J*‘i*Frshls4
aa i -iu'ih JcuVj ?etralt«irQa i enters 8 , 4 i l  (1)64>*

*‘i03*^ f  ̂ <i5o4

27 ueiMea aa4 A*tS*’ir3W4, J* A:.u Joc*» ?5« 2744(i-)6i}>

as J.W. .':{uffria;i, J» urgi> ‘>ya0a% >>4, 17S:> cu sa ).

23 P*.i. ..ihrtatoi, Ji4C<|ul€Er arid H, Hrwiss©r.^a, T a il .
>:mi|g£» ii48

30 .icuwt^rt aa4 mmawfi Chess. Jcii3«« 77.
4XT.I ( 1 1 5 5 ; ,

r? l J o h a a to 'i ,  J ,C *^ ; : i tn  {i;i4 C .K , v t i «5 »  aHfeA
Q07|i 1.3S4«

S2 £• L«iorer uiid A , i^e-iercT) -J;ir̂ satajgjpa.;hy. p*«i4,
IXsmier Vuhliahixi  ̂ Cb., icw ior^c (U57>,

;̂ s 1. "la*oc;:s îa a;Kl d, 'c^^jaaor, le r »> 74« 7S (i.l4l^.

£5 Jl, U.&gc3, 3g£*, iiiilj ;i45J6 (XK>6).

J3̂  >̂ ?3pt̂ XX &.
4^5 (1>4:^).

C7 H.J, jgiliie, J. Oit:^..vhg;.iA» ii53 (r^53)«

ti,V. .Jifjht uig&ie a-iii 'Jartoa J r . ,  J» Aa, Che'.u _;^e»a 
Qki« ilSO (i.N ^ )*

39 L. .«• ^.hsaai a-'id Morgcsll, IqI v , .OhXm*
S^S C19SD).



74
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(13SS>.

41 L* W -feliSiâ ia, H, A ril Kd* -icsrrmacsjril,
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^  a*c.0apt& uxi4 i'Utna;toj J. I:I;, I:iat. of iol€>ic«>
C5A, :3ia (1J52).

4S Xd«a«. ibt4». iiaSR).
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The spectral properties o f oetli/la&4aXe th® 

sy ituesea o f w'hiĉ i hav© b«?e» *®scrib©d Ixi the prwlous 

:Stai3tap, Jiav© be«a studied with a triew to flu4 :.TUt 

cfiaraot e r is t ic  nf «acli liyoraoiirboii# llila  stuj/ was 

al;a©i &t <r>il©ctliig lafarsiatioa wrdcsh wmiil help to  

ide itify these, even la  a .^j&tur«, hi this «o.i4ectioa 

th© ^as-'iiciu ii-cjir:: .ato^ap^i/ (GLC  ̂ mid thi-i-iat/er 

ch3fotmto^&pli^ ( ) ?}avo «lI30 \>em% stuOi«d«

'Jltr&vl‘>lst absorgti^g

7h« ultraviolet ab^orptioa Ci!k«raeterl9tlds af the 

v a r ie s  ^aetHyleadole les as woll as those 

are auTfaariseti ia 7a^e 1 aad vir&phicall/ ri^resefited la  

f i g . l .  *3 was aiticii>atei,th«re is  aa 3ignifi^>it 

ilfferoiice in the U‘/ absor^tioa ->f the varlouj l;i»a«rio

methyleadale les a ^  a l l  sh>v the expected iiathoctirotiile
1 >

shift *“ **' (Jue to fTur al>c/l sjrcwpa trie expooted red 

slilft belog of the ordi-r of 10-15 af-'> vlt?i respect to 

naphthalene*.

■% ^ 
’ japhthal<vie tia& the foilovriOiS buods i

■«ax log C

4.il6

2.40
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.k)* Casipgarid iseptfui©
' i££U-

Ca*}
i*max
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7 m )
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ij;23-£a ( i )
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64^ti

#»

î *i5
u# ti» icliimt aati ;ielv« CSila.
^ota da? )

.uP* , il id e t ira u iii &:-ia i4,£i. :ftit'l;i«a-l&ai, ’ju a t.  J *  C hm * 
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laTrared u.

I'h© iiifrarod spectra o f the various TiethyioadaXe^* 

arid Qaii&le w ar© ia  Flijs.S •  7* Th® d if fe r e it ia t in f

features ia  the liifrarecl speetra ot' Im^icric 

camaaands arc? the 3Ut*'>f«pla*i» dei’orinatimi o f sniclear hyirogm  

obaorvuble 1\ the r e j i  na o50-1000 aatl tlie ab3or^>ti;ia

pattaraa ia rhe X6 »̂ieiO>X) aa  ̂ reglwi*

05()--X000 gga*̂  psgir)^; 'Pi« 550**li>j0 qei*  ̂ reglowi has bma
4

U 3 © i f o c t m a l v e l y  1*1 dG ttsr-rda ing  ' h e  g u b a t i t i i t i ^ a  p & t t ^ n  

In derivatives, i^e ap^licatloas o f thes« e>rrel&-

tions to v&rl'Xisly substituted :iâ >hitHal«tsie3 has b@#» caa-
5

sidered by *«;ioel2 arid $tild2 whry oo-iciuded thAt the origioa l

bmzon« aubotitiitloJi rules fijre q^ite a^^jJiic&blc la  tlir# c »3e

o f  naphtha'o MS» th « auaber of t>Oiida ca.i3iderat3iy exceeds

tâ >3«  ex^>ected on the btisia of ttiejc ruleaj md i t  was

aug5®st«d that the aoseace o f a p&rtlml;sr bmui is  aor®

JLiaga'>9tic tl̂ iaa its  pres&toe* 'aor:x o.i these lifies  has also

beoi repcirted by wui.fe-i et al,.^« «er?ier et a*id
BLuther aod uxaal«r «

The siethyXeadalcaes far the purp̂ ase o f  preaeot 

jiiaeiisaioa ca » be d ividei i  ito a gnftip ooasiatiog o f 

?•>, aad 8*r5@thyl0adaie»es (two adjaoe:it hydrogeiia 

tvo lone h>drogei atoeia> aiid 5-®etiiylead£ii€:ae (two sets o f 

adiaeeit hydr->geaa) *̂ îoh are expected tt> aisipXay 

strmg peaks ia  the 800-Q«30 and SSO-JOj ca"^ regions» 

aad o iiy  ia  the B00-6G0 orj  ̂ re îi^Ki respectiveXyj a«4d aa 

cah be seei fro.-i the spectra taia is bime out. i*\irth«r
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i i f f  1̂ ©  it i ii i  lf>ii w ith ia  h# gr:>up o f  c?iap vtj.'jda oari- 

taialn?» tW'> io.-^« hy4rc><^» 13 ijiid u. p a ir  o f adj&c@-tt 

hydr53© 13 C& I be t3&4« the b a s is  o f  w lie th e r

ia v f ^ lv e d  a r e  *< o r  o - i t h e  iU ip h th a I@ n «  r m o le u s *  

f l i is  vr@ li&ve the f^Xlivin^^ 3ubdivl3lf>a ad oa i be aeea

ft

f>

P 
P

fr0 3 i F lg«8  th e  p a t t e r s  ff> r 3*£3ethylc«a&Ieaes i s

e iJe itia ily  IdeaticaX} l i tw la e  i,2,7«>trlffl«thi'l-4*dao- 

?rop/Xaa:>htha.l€ki« v liitt l'. al3<3 rias t l t c  sa;ra« u is p o s i t lo a  o f  

hyir^gejia haa easeitially the atme ,>attsr:i* 7-aetliyl aa4 

S -a e th y l c a ia ic a e s  w it id i a l i ^ ih t ly  i a  tU e c lia p o s lt io n

o f  th e  nydro^ena î&ve d l f f e r e ^ i t  p a t tc r ; i3  o f  a b s :» rp tla a  i a  

t h i s  r e j* i  ?a* Tiisis, by use  o f  u tu i r p t ic ia  ia  tfiia

r e g l 3 a  i t  i3  ;>0 3 slbl€ t o  a i f f e r e a t ia t c  a l l  'h e  ae thy loads iX m es



FIG. 8 AROMATIC SUBSTITUTION PATTERNS IN THE 750-900 cm "''
REGION
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with th® 9iiQeptlm of ^-aet jyl and

thou^ dl; f f r o u  the 'Jthers ca uvyt b© 

reatiated £rm  <^ch

Hh9 infrarotl spectra of the trLiitrohm&mie 

oosiplexea of tho met.^lcaclaleiids hare aXst> b«0.i stuaied 

with a view to see IT these e^plexoj ca j b« u tilised 

to iie a t lfy  the substitution p&tt«ra by a study o f the 

iib3:>rpti'5a pea)C3 ia  the 75C>-3f50 ck3*̂  region* T?»® spectra

o f the various aaduets ole&rly ahi>w&̂ i th&t 

the a*>3orpti a |»Att€a?ii3(i'iij#9)la th© regioa 75a-̂ J>SI0 cas*̂  

c&i be profitably utiliaed to d iff^ ©  iti&te a l l  th© 

s©t :ylcftdalea^» la  t ’tis regi'^a triiiitrobeosea© lias ooly 

oxie atroag bttiia at aad tnis get s slightly aodi*

fled  iDsy interactl:?^i with tJ-se .iapl:thal&ie i.i the e^mplexi 

the rcBsainlJvi Wî ids are a ll due to the C*>:i cut*of 

deformation o f the pirot as o.\ trie naphthai.eae and the 

iversill pattecrn of the a.isorptio/iy thou, )̂ ra^ lo iag the 

saae, the t̂ods sulfer a BhiSt to the higher

frequeicies*

-1 JlQ&)»̂ ÔQO qa reitioa; Xouiig ot xil ahowei that the

abaorptioui patter is proceed by substituted imajteamn la

the rerjirki lOSO-iKKK) are typical, withla lls iits , of

the types o f s'.ibstitutiooa and are iadepesid^it of the

lature of aubstitue its# iiace the.i,taia re^loa has bee:i

usei to leter'itinr! the 'jrieitatio ;^  Ot the beo«mie ring



-.UBSTITUTIGfj PATTERNS OF TNB COMPLFXE
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S€»ver&i uoricws » Touad to be extrmely u3«fui» It
10

has beo-n ahowa by ^hlfiCmi th&t these baiida *ir« m i-mtiaa 

h&:i(is (overtone mti oosblaatloa tfeiada) tlse C*Hi 

pla:i® fuiKiiiBiesitals Vitlcji '^oci f̂ betvf©u.j TOj-ICK^D ca*^»

U ittt&  siatis. tiF© avalldbie the aPi^llcabiiity 

o f these abaorptioas to aapht’mitsaea i*r»d itaa

3U^ ’̂ © 3ted  that V i e  p & t t « r  iS l ; i  t n i s  rssijto ii su*/ ii<st

be heipfui Xu dctttrialaii^ tho o r ie ita t io a  ia  iia?ht>ial«ilc 

or ;>oi/cyclic h^dr >caroons, the patter as itijpear to b© 

qu lt« dlstiriot •

F ig ,10 3h>M3 tl5© abaop,*tlr>a3 ia  tne 

X6t5a*̂ 2000 0£3*̂  for tne various r3©th î<sa<kile.i€a, oadLulene 

aa4 i,«!»'^**tria©t^l-4-l»r>pro^i/X£UiphtJiai<ae. I t  ca j b© 

at?5:iice seea t?wit e^uaii.ui 'iaa glv©ri r is e  to & iilatlrict

patterA wtilch otk i be used with advarttage to r  i t s  id «K iti» 

flsa tio .j*  ro!;u larlti#s r©gaJP41ag ;m ib3tltutl^

may alao b© rv>tlQm» fo r  ejcanpl©, 5-?5©thyl»s 7-gseth.l-, 

oad S-raethi’l-ca  la ieiea which !̂ iav« s îae type o f aubalitutltHi 

(i*G* »fr*hyir:»sevi3 fre e ) t i  riog A, aaov a baftd mi'yu.nj, 

iS50 <sa* ;̂ J*aeth/1 aaa C-a«tti/lca«iule i©» aod

Ifa»7-trla«thyl*4»i3opropyIiife^>at)uile;ie w-ilch ‘i*ve the «o£ie 

ty*^e o f sub3tlU4tlDa ('X'?, A liydro^ms tre e ) ia  ria^ 3,there

4

*iui3-> i and Jo«t«a  ̂hmo a2*riv€Ki at the ai-iiiar
cm elu a i’>n 'rfith regard, to  mxhi3^.itutmi bea^aati^r&ceaea*
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ia aa ab3ori>ti;>a 17ZS 033*^. It m y

i>e ri3iis!©<l fjj»thstir t'lat both th%m kT% pr<ssmt

la  oadalcio, as nljht have bc©a expect cd« il^ llariy#  

it.'>t3-tri^f!?t:: '̂I.'iai>ht;;ai« i© ia  whio^ rtfig 3 :ia» the 

S03C dl3p:>3itio:i &s the ria^ 3 ia  c&4&leae also a unra 

a ba£U at ^  1300 00*^ b© Sax view of

the &!>?ve diamsjia'i* It \toXL<Xf ap,>ear that tliis

po^loi :iaty ia  fact prove to be useful for eubdlviiiog

varlrmaly aubatitutei ^laphthaleies into ilfr «r «n t  e asse^.

table 2 sriTî s the ©ethyl 3i ? tais o f the va r ie s  

oethylcadaleiea, c&dalene a:id 1,ij,’?-trt*iietivi•'4-iso• 

pro»)yiiaphthaIe *e. The shraical s-iift o f methyls iireetljr 

ttttao?ied to the hft.:>hthale.ie isiclcu3 l̂aa beei ahowa to be 

dei)evi4Uit 0.1 its  ©hvir>a:.ie.'vts euw a isxrjb^ of useiul 

rules yhioli help ia locistln^ the p<>3ltioQ o f aeth^Is Oii 

the riieleua have beea asig^ested^^ *̂^ .̂ The sigi&I 4ue 

%9 the iaapro-yl group ta the rsirl-ms oadkiieiea <>e<Rjr» 

as a sysaetrictti Ooahlet (J «  ? «/«> centred at BO <v̂ s, 

with the eiu«55)tio;i of the iaopjpoijyl aijnal ia L-ssoth&l* 

oaoaicae uixicii is ceitreo. at 31 q/s» Thia uae;cj)eeted 

shift to l>tf©r fie ld  atreagth ia the caae of c-aeth/l- 

oadaieie oiuld i>oa3ibly ho asaigiei In© to aterie factors 

ori»limtia<j fron v ic i iai subat itutioa*

The aroriatio  prof^ns o f  oadaieaes fo ra  the lo w ia t  

fieldatreigth (415-4^0 c/a) portion or the sg@Qtv&  ̂ Aa saay
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2i o f tdk .kmb

<yrmi jA;>;frHAL2.iia iS^ja-.XJAiiioii.

.kj, Ooijspourid

tiotliyl signals

Â TDaaitic 
l  i <s/u

ia  >prop}'l, 6ii 
dc]ul}l@t
a t  a / s  Q  w c / s i

I  2»;{otIiylaadaie'ie 144, 14-1, i49 81} (7*5^

I I  S*^leth/Xcadaicae 14S, 150, I&2 3Xi (7,S i

I I I  S-r40thyl<s&daie>ie 144, lf>4, iSS.S TS.v ĵ (7)

rw 7-J4othiica;iiaoae 14«1.5, 144. S, 1S4 S0*5f (7>

'/ 8«»l4ethyloa4ai€t :ie 145, 168, 133 7^*5} (7 )

VI 'a4alm e 151, 155 81{ (? .5 i

711 l,2,7-Ti*i2i«ffcIi/i- 145, 143, 14^ 
4-is«DPOp^l:mi)!i- 
thalttie«
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be co ipouJMs eai oe slivldevi Lito

t«o  irn^p3 dep^iaisig o i  l i€  iti<j&i Oi*leitatl3Ki lii 

rl3 : A <5», 7 -, 8-aet:iylcai4ale;ic) oe la z*iag 3 (3*, 

and D<3«thyjLcadtae»c->, Xhe spectra (F ig . i l )  o f the 

f i r s t  are diaracteri3€Hi by the proae.ice a

ttf^-proto i 3 ij Mil (sharp <>r a J ll ih t ly  sp ilt s lo g le t) 

at cy'3 aii4 aa jijri&ble to th® two ^-prataaa

• f̂ ring A « The refS&inJLi  ̂ &r>x5&tla px^>toin« la

ore bith X»protr>a3 afi'I occur as 

rine-tsrotoii slt;nals iii the? farthest t»f tti# spectrurj

i*€* 46?-4tS5 c/sj p ractica lly  u a c ^ ^ l^ ,  as the c:>ae«?iied 

prnt-ms are para to  ©ach oth«r* Xa the spectnus o f

8-aeth i'lcaiaie »© the two protoaa la  riag  3 arc aeta to

eaoii other euii i&^e orieot&tlo-i| in iicoorj with t a i «  

tha ^-protia occurs as a taroadeaci ut 417 c/s

while the <»pr3t->n ^ccara as a s la lla r  ainglet at 460 c/a; 

the broadeiiag o f these aiija&la la  cxpected aif the t%io 

3r'^tori3 liavc a aeta r©Xatlf>03;iliJ 

The alQosils Jue to  the prot ;ia C <pf»> l-i rla^  H o f 

S-5!fthyl(Sui«tle-ic be o:ai)<?ctCKi to â iow aa AB type ^^art^  

and th'nii^h fc!il3 ca i ae rec g Used i?i the 3p«*cirtim, the 

p a tten  Is  ccM2ti)liCiit«d p^>33il*ly J&io t>  aosic- oiiexpeeted 

oiu:3liag*

’̂ Ia iuphtlitiloiw^^^ i t  nu3 boe.i a-iowa t:iat the 
•»->proto;i3 absorb up fie ld  ro ta tive  to the ‘X- 
pr'^to^j &ad furth^ia^re is  sEsalier tlia i
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l:i the? grrmp cJiaracterlstt®

two-"-proton gigriiu o f ^rcnip A 1:} a^3e4t aiid

a*i A’) quartet to ^rotoai int riag 5 is  «lea rly  

ai©f?"i Iri the ipflctra >f *i* a id 3-^«?th;/l«i»444ieaeai*

et-̂ 5*'>t m -i»f r la j  3 ia  r-sethylsati«le.ie ocaurj at 

475 c/s wi.iic X5i# o f r ir ij A oaaurj at 41$ «/»•

ia .-i-QietliyleaJUi^eit th« «<*protta of r iug B la over- 

la  3;>iag C&t 46̂ 1 s/s) o f  ?;ia ag>iapofScat3 o f the .*3 

quartet w’lil©  tii© -■--iir'tr>a qT rinuj A jverlaps the 

îgna.1 at 4^4 e/'3im

Tae  3j-'©fit2"vi3a o f  ea4cii«:^ to I i s 3  t* i0  e i i a r & c t e r i s t i c s  

e x ij e c t e d  o f  tx>th a* t h e  a b w ©

eaa be ae&i fjras th& abr>ve iilsousalais tlie 

fo r the varl «a.si ar >aatia ^rotaaa o f oadaJleac# 

ar© quit@ ci'iaraet©ri3tle o f cacti com.i’iuadt a;id 3f«^e 

aa €T.90lleAt n":mr&ct&ri.Btag fe&turos*

^a»*>XiguiA '^^troaftt<^rapgy (Utw/t

IU« retc.itioii tlsi&3 of varii^a o&4ai.ei«3 'lav© 

fousli (Taliie £> to be wiUely d iffw eit this 

ahoaaid help la the i4ontlflcatioa aacl detect ioa of 

aetUyicHeiial îeiiy evea la a rsi îture* Fig«13 th«

ga3 -llquld chr ^mtOijriir; of it rslxtore of a ll th« ca4aleies«

X};ta-X&y«r Chr<»aato,ara:>hy

Thln-layer chromatograph^" (Ti.C) o f varlm $ 

eaiiileaes fa ile d  to jhow Sktiy dlTfi^reic# In th « ;if valaes
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TXM»b. £* TIKE ’-W

OoXmaii • « ?

?a?sp©ratiir© aoo^a

?r©33iU*^ • •

Flowrat©

<i&S • • £ly4T3ge-i

,i«war4«r Me

* • 5 #?i

.©teitiaa ti®#*

CfiOali îe 1

2 - let t^icad&Xfi i0 i.'fejsa

etiii'iGadai ea© X*3fcS*l̂

S^aet hjlcaiiia © i© i.7 'a4

7-Methyleadalea« i.4S5B

4ylc«tdttlerie i*a^5

H e t e r i t i o a  t i a «  «  lo a  t l a e  o f  t h «  C '^ p o u a a

oftoaio ie aeteatlm i ti£»« o£ ea4& i^  .



PERKIN-ELLMER VAPOUR PHASE FRACTOMETER . MODEL 154 D

COLUMN

TEM P

PRESSURE • 
CARRIER GAS

RECORDER  
RANGE  

SAMPLE

P 

200®

2 5 lb s /s q .ir  

H2
-  ONE

-  4 /n l

TIM£ rr

’ ) '■ADALENF ^ 3-  METHVLCADALFN't T i  2 -  M&T H v  i CA u A l  E NE

4)  7 - m ETHY. ^^DALENE 5 ' 5 - ME THV Lv. ADALENE 6 ) 8-METHYLCADALENE

F I G  12 V A P OU h  f H A S E  CHROi '  j G R A M  OF T H E  

M I X T U R E  OF M E T H  VLCADALENE
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oa alXlca g«I| nsAmi potnXiCTia ether* Ixi o f m r  
1*11UCCG93 la the aeparutioJi of W tn.ilag aUvaiitai©

of Vwlr o>apl63iinji with i,g it  «aa thought worthwftile 

to 3ee I f  c an araaatlo lî 4rocariKMa with a

poiyultr:3co2ipc«:ia ewiii 'em to ©ffeet sdpsratioa

of IsmmclQ iiPoriatie lyii^curbjaa. for tiiia yiirpiae 

î r oil'll Liar,/ wor̂ s was can i©cl mat with <- u i4 "«na«t.hyl- 

a&phtaaieaej uai.ifj both <’i,4,7-trliltrofl3ureio le 6ui4 t r i -  

iiitro?>c;i»©ac ia Olffere-it a>ace.itpati;>.i3, i.i s 'ilca  gel, 

as tJi© other Cî spo ie.itd o€ the coaplex. It v&s 3ooa
«

c-^acluied f r o ’i triia tiiat the res^ilts were better %#ith 

aai CO icemtpat io i 10̂  wa3 ade .vuite. » ith  

pr"»ccuitr'o ao^c o f th© cc^ialeiea s/iw ils t ia o t  dULffere iices 

(F lg ,i3 , Table 4; in t ic R 4ye values*

9 J 6 17
'Xtep the coapi^tioa o f thia tv's set3 o£ authors * 
have p®jarted the 5ep&ra.ttoa polycycllc a r c ^ t ie  
hydUrr«jarbo;-i3 o,i sim ilar lin es . k>w«v«r, these authors 
i ld  aot stu^iy the ei*rtiaato^a^hy o f isonerie a&phth&» 
leries or ^ther l3<3ss©ris ecsajouals* riavL aur praeedure 
usef^U. far the separation o i vari^xis otiier p^lycyelle 
&T'>mtic aoa?<«.U3, but further projoeted wor s oa the 
sabjeot rias beei d isoatlm iud In  view the publica* 
ti3;is nioatioaed earlier* We f i a i  the preparative thia^ 
layer clrrosmto^ruphy -ja lajrega&tQvi layers useful fo r  
aeparatlujj prooaots o f  de?iyirOi5e.iatloa*



PLATE ------107o TN8 impregnated silica gel G .

SOLVENT SV ST E M- - -  p e t - e t he r  ( 4 0 - 6 0 * )

15 cms

0

■')Dye ( A z o b e n z e n e )  2 )  Cadoiene j )  2 -  N^ethyLcadalene

U)  3 -  M ethy Icada lene  6j  5 -  M ethy icada iene  6 )  7 - Mi jtnytcadalene

7 ) 8 -  Methy Icadoiene 8 )  Dye

IG THIN'LAVER CHROMOTOGRAM OF -It THV.-ADA
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4* Values o t

^lye *  ooaî -.jurid

voopoiujd. •i >*

' jiab€mei« i

ii»K©t 1 iyX^'hilWi^ o.m sa

; •M«th/icaa.?i (% le 1.1S75

5**r let f i/i oai.UiX«?. j® X

7»i^€!Ethylaaiial«eic Q.B4c7

B»i'J«thyi cadal e \e 1 . 0 ^
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E X P E ii i  H E f  A L

m travl'> Iet 3;3€^tra

All UV .spectra vovo ae&j u*ed o.i a '^octoaii 

;tatl;-> lieaor din^ apectrr) >hot<K3eter uslii^ u-JiepWie aa th « 

90lve:it •

-^onc€titrati>as t

C^&aaleiiei A st'>ok*»jlutio:i; f i r  at prepared by disoolviog

0»0.^4 g oV cadaXe le la  io  a i :i»heptaue, the

faii?3wlrLi* three Uliutlons wore laade i-ir leasuri ig apectrua 

Isi d lffcre iit rth;ion3»

J ilu tioa  iiiV iitr©  EegJLon

X 0#.:ij40 24a< '^  Of.'

i l  0rnCmZ4 I20-^u0 B'f

H i  a,cx>ll2 j50-j;>D a'«

«tl>ylC4tialei©i Q.OJri £j o f a -r^hy ieaoa ie io  was dissolved 

iu 10 ail o f :i-4j©ptano to pre*>ar© a 3t>ck solution* Tii® 

fo iiow ia : i l iu t i ’>a3 were Dad«t

Jllut loa >i*Vlltre .iegiOHa

I  0,17J£ C40 • aio m-

II O.Ji:JBa - 2G0 ar-'

I I I  O^OOOBdM aSO -  220 W

I'-Methylca i&le lot 0*0170  ̂ i f  C-eeth/lcaUaie le was 

i l 33>ived iii ID rii a-hcptti ie. Tiie d ilu tloaa nade w#re 

a3 rollovss
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iJilut i'>a iegio.i

I  t40 • tm  mi

I I  a .o l ’mo 120 -  m-'i m

i n  a.ooooB 25a -  aaa

5*Methyiciivialea«; L s jiistl'jn vaa propped by i la »

solvla^; '^-!3etivlcavkile;,ie gj i;i ii»*n©pta.i® (10 mX)»

ni@ folXowia; d iiu iioa  i were nade:

i>iiution ■sisv '̂litre
-V4 \J »X̂ k} -  OIO af :

I I tro  -  460 »■

H I Q»QJQ5Q aSo -  .iiJO cyj

loadai s 0#0181 3 th is wa3 d ls*

ijoivod i 'l  10 sal n«^€pta:i€ â id. t.aia a 3toc^-aoiutioa wjtiS

pre^&TGdm 'eurtner ti\© foitawing UHutioiij were

J ilu tloa Orry'litre Hegloa

X O.iS&O ty40 -

I I 0.01S80 S20 «  iJ60

I I I 0.031 i i^ 250 -  a20 ar=

8 •>M«t’-i/lc&dal o 1©: A stocst-5 2lutl% î W&3 prc|iar©d i la »

solving ^hls h^dr'»ac^b'3:i l;i a»h©pta-ie <iO mlJ*

'rhe iilu t lo a a  siaie vero aa f'>ilowa#

Jllu t ioa Eeijioa

1 j.l394i 140 -  a  JO af f

I I O.JX&>£ ;iaO -  ii60

I I I 0*0ua7JGS '4̂ 50 • <2*̂ 0
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l.,3f’5^»Tri2ietri^i-4->t3cjpropyiiiaphthaie:ies 0.01 ?5 g of 

th is ?;/droearS>aii «as dlss'sivod ii:i iO jai ii-liept&. le* fk# 

follijw ioji iiiu tio a a  were rsade*

-»llutLr»a l i t  re

I v).175Q m i  -  sao

IX 0.01750 iHO • j60 sy*

I I I 0.CK)1QS0 250 «

lf£f6»Trlaetfi.^lxia^!itriale i« i  A stoek-solutloa was prepared

by ils9?>lTiag ta ls  hydirocar ^a (j.a i5 4  gi 1a a-4j€ptaa«

(to  s i ) .  Th® dU utl iaa niade 63 fo llow s!

J llu tlan iiiiv lltro .idglaa

I 0.154 -  310 m t

I I 0.0164 2H:> • 250 af<?

I I I O.OOO-iia 24a -  220

I-i »»p0atrat

Tiie l i  spectra wore tea o:i a Porila-iiirier Iitfracord

aoael 1;7£ or a F^rltia-'^d^cjr 3pectr>photora®t«r oodei 221

a3 i ’sears (liquidsJ or la  ou jsl (jtoll4d>. 

oases the IH spectra were taii®a la  a Ci.os m  o a ll. (aea.t}»

UKi Jpcetrat

*JLl spectra wei‘ «  ia  ^  20^ solutlcja la  ^ 1 4

with tetrasetlj;>'l3lla-ie as tne la ter ail 3taa<iar4 oa & Varlaa 

1.-KJ0  3^ectro;act0r i  yeaca are reporter la  cycles per 3®ea:id 

fro 5 tetraaet^jyl j  ilaac
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ia t-llofOid OLC)

‘iaa-li^uli ciro>iat3gr«,>hy of caiiUeae, ^^etii/ieaa&l^ioa 

fî id 3oae athca* ;iapnt;iiJ.eiie hy.iroc..r̂ yy %A was carrleU out on 

a ?«rScia-«d Valour I r&ct'^sctor aodel 154-;; U3laij olu .^ ’i P 

(ju eda lc  yoiyejter aC -iiethyi ,ae jlyc>:)l on aellt®/, .1^*12, 

31W3 the aiialyjia of ailtlie aethj ica ialG xes*

garoaat Oi;ra:-..̂ > (?I,C>

3iiiaa ;jel ln̂ 're;:j ^te<i with Ti3 (iO* )̂ for the use of 

TLC wii3 ppeparca as foil-'ivsi

T-j a aat 30luti >>i o f XJ3 (*i. J ia  eta«iU4oI (J^ ,^0 nl> 

uaj aided s ilica  gel w lerCit ,quality) thor.aifeJily

nJUcd. Tha jo ive it was ev«parated aad the lapreg-Wtied a ilica  

gel waa drica at '■^60^̂  “Difc' Ory ai^t-ore was finely powdered, 

lalxeJ with a proper qua.itity  o f water u4d the plates were 

prep re i i i  the ua.tttx wo/ usiiig a jp r^dcr. )a dryia^, 

the plates were aotlvated by heatl.ig at 0̂̂  for l-i/2  hr, 

aad were t?'ius laade re&dy f->r use* ?»,sobi&:-«e le ( > «a3

U3e i a3 a slanuari 4ye-5 >̂iut i.ou* A ft^  spottia; the s<uapl(̂ s 

th© plate was iept far 3,aturat lo i in tine u-naiil aui *.i«ap fo r 

;0 mliiutea. It wu3 developf^d with pet. ether (4j-t30°> 

upto 15 cnaj lo s' rayiit^ with aiy reageat was ieceaaary as 

the apots w«sre v l 3i'?*le as such.
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U¥i aiwl Plii apeotra o f iacithyXe^al»i(^

Jmve bo«;i #tudl@4 vlth & vi«w to etfuot their ^iaract«ri« 

aatloa* »LJ &r)ui TLC o f thes^ "^iSi^aasrmsm h&ve ol^o 

liW«3tii]:at®d a.t£l <̂»juui to  'qg Uijoi'ai fo r  o^iaraetfiliation*



1
a

3

4

5

6

7

8

9

10

11
12

1£

14

15
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J . .-'-a. ->c?c> tv48

t KmQ* '^Vfmtf :..A,.;iaaccKSiC, Jmim l^arr«sll 
Oiid J . Im t* >Qt» 35* ^05 CIJ47).

a.3. Ja ffe  aad H. Orehla, &3all<atti->a3 o f
it>as Inc*

Tho liii>aro4 aagptg^ -r?! Ooa^lex »-solecul«> 
p»i>4, Hetj«»«.i aal Loa

Lm aa i J, .iAO«l, '>3<actr-jchialca •''-eta 7, t^74(i355),

J,C»* Hairclast E*ii* --ard antd j *4. 4iJi2l£2S^llMSi
Aeta, 106 C1J57).

H *:L, w « ^ a iT ,  * •  ,'C«-yiar<i ansi J .  n a y a o a ,  r-uat-« Jl& tm rf*  J .  ■ ii< iii* 
r46 (IJ55 ),

ii. L u th ^  &xU M. uustxXer, 4-*5
a

C*!#*  ̂ .tt/s-Ll îdL j
aa> cii>ai).

XH, Whiffe-i, >g■:iĈ r•>â am3.oa .*Ot&A 2, 25^ Ci3S5).

i .  aiJO^i aa4 K.L .  Jo3ie.i, J, A::u -.̂ Qgji. T j* SJ43 ( 1 > ^ ) ,

B.A, la^a^'ipagif ii*S*P.^a4«y, V.i«?uiia&rot J.i^U^'ralilad 
ai»a xk x̂ >«v, Sju 4 i l  (1M 4 ).

F*F*H, YeWf H* ^urlaad aad la ir , Ajja^yt* Chem*
m ,  84:^ (1304).

j«A*Koppley âC** ieuieiiltfr
.jutrietie AaaoA^iem, p .147 

Hearmw ^ l l l  looic Co. la c*, lew ork C D W .

A*3*iJu?ta «ui»i Jew, J* Ghr^ynatOjgr&jgy 12. 183 CX^^>*

a. ?paii;f.i®iisa lii aaa ?. fosm -U t 14,
,i80 (1 )04 ).

■Tiift '3<?rg aai Jorji*i Laa, lb id «« lo^ 157



C H A P T E R  IV 

ELIMINATION OF NON-ANGULAR GROUPS 

DURING DEHYDROGENATION
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L u L ih i^ l JA Mi, J .iJPJ
M taM  ji^iijsij<jit,jj^i^m

Jo:iyarog(3a6tla.i, tKJtii chetiic&i afw ca ta i/ tio , 

ia  a veraatilG  t  >ol f  >jp a r i o f n variety  <9jT

hyoroara satlc catripouaisj i t  *^ili a© ao ®^Aa>:crati %i 

state that th is reactiaa played a r o i «  in stu iies

o f  a variety  <jf aa tira i proOacta, ejpeci^iily poly- 

i^prd.K>ids oarried out ia  th « 1920 «  IJoO jjcriiHl,

';uite ©arly la. tlie at-udie3 ou de^xydr'^ijeiat ioa, 

i t  i(ja3 rea lis o i tEiat qaater iary &l iy i gr-jups aor^naily 

;e t GllaJjiat©i duriitj the aro^mtisatioai process} riog 

expaiui^i.i3y I'iiig eaatractloiis, ria^ forraatioa, a:id 

i5si,p?ati'ja a f sissyi 'rcaips ti&ve also ^eea o f t e i  observed

?nough, oorasilly, i t  is  ooJly tr»© viuater lary a l ^ l  

,;^r^p4 vftiieh ape a lln i iat&A> or 3or.ietis«a raij^rat© dari^ig 

d0iiydrog© uitloa* e lin iia t io A  (atid S'^etiraaa Qijjratioa) o f 

.wa-aixjuiar altsyi sraujia, eapeciiiiiy wlta aeleaiuss, has 

<)ftoa bc€U observed* i’ima, .ai^ic<a pt a l^  ĥo%r«d tiiat 

l-«tliyl'*S,4*dii^aro»*i,7*siija«t:i/i.ia|>;Jtliaiea<* (1, %J:iart 1) 

was partly CK>*werted l>y selm iu  i daiydrogaiatioa iato 

«3,7**dlsaet:^l;mphUmica© ( i i j *  Uadia<i:i© Ciii^ o;i de'iydro- 

,j0 iatioa >rlt:i 3g1c »iu.a at £.30̂  waa artoyii to ai’f'jrd  aoae 

i,a-.iinet:iiaaap-ithaie.ie (I'/) by iied e i aiid c-ourjrl-cffs^, 

wJillc Liastetid et a l . obtai*i©d the ^3© ocjar-ati id heatiug 

cad ie io with i»t-6 at £^5^. That lt.ijr {,4 *t«tr »h >d ro*i»



A

( I ) ( n ) ( H i )

( VII! ; ( x ;

Co H c 
I ^

S e

'2̂ 5̂

(  X i  / A I

1
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cyciopeatyi*iak»)iit.utiei»e (V) iuriiish®d lapiitliaieae (VI)

whea pa^a^ la  a current o t  \«as shovn
7 fltir ia l» r  &aui hla * l\artM«r Joiws @t aX* €»btaiii«4

c?̂ urysi«ie ( ’/ III) oa h«fttl.ag th© {''ill) idth
3 3

at i:00 • et a l » sijowed thm%
ed

d»iyii«>g€:mt ian o f  o*?{3pi3uad i h j  aXf&ti^lf2^tmnM&athr&mi%9 

}  il l a rather .ioop y l# I4 « Coeser aad fila eowar^»s^® 

re;>art«d th&t 8*ethyl»5,d»dlhydro*4*aetii<toy»l|2*sliiBetiiyl"' 

.°i£^jlithalai« (xl> roiMi3?ioii r|4*-41ia«tayl-i-.iap;ithoI ( x i l )  

oa hoatiaa the f'ora®r wita aeieoiua at !^pthm  tim
iQ

aoiove <iUtiiora re,sorted timt o-5-a«tliKi:;^»

6,8-41a©tiiyl:iap;"itiitti«40 (^111) yielded 2,4«disLethyl*l»

(.vX/) oa «aieaiu;3 de iyaroga:iatloa*

X.; & ie ta il«c l #tu£l  ̂ 4oi»X^a9d to Oete^iiiae tho 

fact:?rs rGspoosidle fo r  the losa o f .ii;>a*«aif|ular nlHiyl groui>#
y 1 y .'jy

■Ji {xyiro^iapntiuLLcicSf Caoi«s? sLjljL* d®-*ie©i that

*ilp^iur-4ehy,irogea&ti >n (-— Is  aarm ily 3&f#

Pd-<: —  260-e0®> %r«JU <13 aoieiUun £30*50®) mcoiarag®

dQallgrlat ioa «3>»«ci&ily o t larger tn«i:i netJiyl, &ad

in  particu lar *a03titatett La pei'l jK>*ltioa*

CrjoE®* <ejti « i  3oatly t©tr4»liiiii e.a tJio

»ib «tpa te  la  tbelr atuates. la  eo.i A«ctij>a vlth  chit 

described i?i a-mpt^ IE i  mL"5b«r o f  di&lliis ^md becoei® 

ava ils  oLe i t  was t^iougiitw->rtinfcillo to sm  l i  the eXi* 

alaatloa o f aoa-^ioi^ar a l vX  ijrcttps darl.^  ta «  ar '^ tla^ tl^as
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CDUl'i be u 3©riou3 sid© rcjactlmi. This Jtu4 '̂ ap^jemrei 

a i i  ttw  aore interest :uig iu view o f tli© a v it ila b iiity , 

fie so  4ai'3t tli© carDrmtogrjsphy (sEG)

ilqu© f  >r qua it ita ti 're  doter ilia t  loa o f  the proi^ct 

ccuapoaitXaa aad tJic a va iia id iity  :facl€ar ;'jsignetio

%63o taiice C iilii) aetiiai fo r  ©ata^iahla^j the structure*
*  ̂ '1 if*

y£ £i«trtyi::i&,5^iti«ilv.*ios 4©-;'0^arose.iatioa o f th «

a liiliiis  Aif • aa *i) «a3 Jl#«f«3ii^atoa with jiul.>bur

< mB ^  3 e l« .iiam  Ca>5 4 aiK l Pd-C ( I io 0 -E 3 0 ^ )

u^iiop i ie it ic & i :>as, t l i»  r e a .its  oi' these studtiea

iiav© !>«©.! l  i tab le  i  a;id 2*

ici atui/ t-i« */roofe4Cta oiitaiae4 %

deiiyoroge latiaa ¥«re d&,j«iratoi by pro,jarativ@ iLC aiMl 

tli<} iaa ivlaual co.iv^tea la to  tr>.altrc5;>ea««Ki0

(f^S i j5ul-iuct3 wlilcii voro id0;itlfi©a ©lth<ar by coaparl#m 

ia#p»t 1,1 a.-¥l rete.itloa  tisa# th® .t&phthalei«) 

with tlw  authe itlcs sa l A e j  'M* oiiiiraeterisei (!*©• coa- 

iououls - /.IX, A.. X f̂ &xid a stuÛ ' o f t lj«

.tilH apoetram o f the Ta'-iLe S su-anmriaoa th#

PHR 4ata o f th© e^pouiUs i4 ea tified  i?/ tMe la tte r  pro* 

o « i iT e . iiFoddota o f ?d-C de'iydrage.i&tlo-i 14©a-

V  the p©a^ eahu loe it ^.-oee>kire authcatic

3a<3ple3 i l l !3ix«d C'ir3Liat'Jejraii3*

As ©a-i >̂e aeo.i fros  the above remU.ti3» th^ di&iiiia 

ia  fa a ©  I  gave easoutialiy *ioriaai ^ro^ct-J v lth
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i  fiSiktUi t'iiX -Jî ' i-iiii t, .iii Ji iiikt

siji-aala (la  c/s)

itifcTtlag
U iaila pyl

groups.

‘jraaatic jtra<Jtur# u.SBXgiwd
aetii/ lj, ^tth predicted

vitiu®3i r«5T aetijyl

SWV bse.it i4a ,i4a,i50
144
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3 P4-C &.id a îXXeriKi o.Ji/ a lalaor

amlifj/'Iatlaa wlt^ seXe^ilun. Oa ihQ dH&llaji

M l^  iiV II aad .̂Ir, (Taole s u ffe r^  ©xt^aaiv© dealkj*'- 

Iati^-^4 botii v ltn  aidleiiius and ?d»C a.*i atleiast ia  oa& 

inistaaae (i*e# .X\> axse GllA^iiiati ki m m , with saiifimr#

Jiace l i t t l e  ia t.iOwa at>xit the o f

itttioa it  I 3 d if i ie u it  to ratlnijialiae the a’>?>¥© 

pej^’. lts  in ter̂ îS t>f a 3lcii-;ie tneor/* ii*3i%fi&?er,3OEi0 eoii» 

claaio-ia oa t b© 4r&w » f r o i  tii© ax»ve stu4/ mid the$«

thaa© deduce! liy Coo:̂ «»t  at iii their

ftudles o i  te tra lla s .

a) e&te »t or deiilisyi&tioa loereiiaes la  the 

order .3 < MKJ < 4®*

b) «th«i & groUi> bigger ts^a aethyX Is ebaeit 

«=dt?i€ar th® ortho or U*e p«i’i  posit i'W to & 

aetfiyi ;r.iup, l i t t l e  doalic^latida occurs mpa 

with aeififeiluii (s f*  Taale ! ) •

si v hea the 3itu;atic»ii 4«3crlned uoder »b*

lo a je r  obtalas, elln iim tiori or the tmlidor £r&ap 

beoines ses'l'ws (c f .  Tafilc 2 )* -ahcn sach ^raaps 

arc Ic^cated I  t the peripoaitiori th^ exte-it 0 f 

e lln lnatioa  vould appe&r to  be aaefi ac»r© thjfcii

3a!3G jjroups ar® l^eatM  ortno ta  eaafi ^ther. 

T n ii is  vlYlOX/ dir.Daatrat^ hy tft€ ielealm; 4«- 

hi/dro|s«.iutioi3 cjf d ia ila  iX V l l )  whe * aon© o£ 

5-£5©tliylcada.l»ine 1a Toriaed# iv e i t-iifci the |roap3
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mt are loeatnd l-i pejfi* 

p t> s itl^4 ,© li3 lJ U i» ,tlo a  c ^ i i id  be s e r ic x ia .

^ X i'l *9 Jf ^

Tb,e -iiaiiaa (̂ -V • obtained ta© 3yj-4th#sia

3f letii^ ioa4iJ.e:^es & id joae ^tner tapiithaXeilo hyOr c?c&rboa 

^ r e  aibjcctcii to  ê̂ -jydro#*® la t io i v ith  sulphur, sel^siiujs 

p^IJUidised ciarcoal u-i4er tuc followiOi^ 3t&n>d&rd <»;td4»

% io.is«

i  feX^hMr _4#t/aro^€ lo.u i^oa a ia lia  ^ 0 .5  g) was

-■Ttixod with theoretica l qu&itlty o f  aaplair &;ta a«feted at 

:̂ c>5 6® fo r  S hr u:î dor a a ligh t suetioia C ^00 Ttm

pr'Kfcict l i  oaci caafe vaa d irec tly  d is t i l le d  o f f  oter a p la ^  

rres'il/  precX^^it&tesi mpper pwaer*

3 iie.Mti.tmt fix tu re  o f  iiis ltn  ('^OmB g)

a id i- l/ 3  tl#3€‘S i t s  wei ;!it o f  sfeieolua va3 limtcsi at i«05 i, 5® 

f-->r SS ?ir a:i aq»MOU (ac^) tr&? for the aai^rptloa ai*

the libsr&tfri tli© t^ts * d is iilltts i ofiT over

a pla(^i o f  froa sly i>recipitat©.l a>i>p©r

16
( '^  a«5 g) vfâ i lii^ted v it ii i t s  ®qy;«i veL;ht o f  Pd|*€ (IC^) 

at ^di>-80^ iir HJiiaii period a ta ia  :JtrG&*3 o f

ca" ;».i dloxld#> wa  ̂ passed trxrtjugh the ayatea to alve^ > ff t li«
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ev > lv »i ufilch waa ©Uiectod ia  & a lt r  wseter* 

si-'hc i t:i© «?yolatioa o f fiyaroge i o ^ a e i ( %i hr a-̂ al prac* 

tlG aiiy  thcorelloa i o f liyir^gea was collect©<i ia

ttaffi case j» the i»r3vi.>.et was coilod» the cataX.. 3t  I'iltcircd 

a: id th « reaiaue th^ r%-f.wul o f  the aolveiit

(pet. crther 4i>»<30̂ ; waj d ia t ii ie a  ovor 3oaiua*

m e pjpoviacts, tliuai obt«ii»ea, a lte r  tfie aersyoro*

^e:)atioas wer© a iaiyseii b/ oaa-llquld c u:*osajitotjr&phy o:i m

Pei*<ia-ilaer ?a/mp Frusto ietor Jloael 154-i  ̂ lui^er m e

iUe it icfii ciiidit iOiiS •

^oXwmt M ecliile p si/eater o t -ii«thyiiwie
aSf: oA eu lit0 »

Taa*>eiPatar«*
»re3ouro * ci5 l':ia/aq* ia «
♦as* liydrojje.i,
tecordor m  icie i 
^  4>le t 5

T io res l i t  3 oi' ta&3(: u iiJLyscs have boat d^lcstod oa

Ta-Ji© I  &ad 2 a;iu TaUl© 4 the iM ieiti^ii tiais . ,caoal^ie
of t-ic ;uii?atiUii©^03 otner tnaa aetiJ/ioadai&aea viti<si >iaire 

already de3crii>od la  :;iiaptor H i.

 ̂icteatioa tixae «  rete.*iii>4 tiae  o f  the oa@po^ad
ca «*ie r©te.iti>ii tine o f  cadalcue*
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Co^pcftmd -iiruc*
io» a^m itiaa  time*

cad&leae

1 Uadnle:i<& V.X/.I 1.0
i , J ,5»Tr iset^v^iaaphti-ial^^ie i.^57

aaI I X.0<^
4 1 ,/?-Tr isetb^^ioaphthiileai^ D.J57
5 I , i;, 6»Tr l^set 5i/l. lâ ii ith&i cja© 0*7SS6
a I  ,£ »S -fr X23eth;>'I;i£iiJ ittiialeae i*^a4
7 1,6|7»?riacttyrlaapiitiialeije .^1/ 0. MJ8
8 I »j  ,7»Tri-"icttiyl»S*>lstopro* 

i^ylaa^ht haloie*
1*457

*
•.etfe.ttioa tisie , »  reto^itl'aa --im® oi" the eaatî oaad

aaaal&»e y a g  >rfoa"TKe 5 r 'e « l i a ^ -----

;cBttr«tla» Jf l ie l.y>rooar«-ia ig jr^taratlTg -iU-

;h « i>roiuot3 o£ s<si«aSJUi.i ioii were i a j i l t e d

SQPar&teiy ( 0 .5  ml »  O.S&J g to  0*4  g ) ooiu :^  P C iu ee ia ie

{iholyest^r .̂ r i le t  jy le ie  g iyco l Jtjro. s’>»oi’b w , 9 f t  s. i * )  at

,200® uslAg aitrJ3se i (iS  ibij/sq. ia * ) aa tae gas. Frac-

tlOiW ccJTMS. id i'^  to  th© ?eai3 la  îLC w®*© oail©ct©d s^a<>
a

ra te ly  la  reeslvera a&iatala®i at ^  -10 •

tr■li^ltr  ie ocwsalgoL o£ oac-i o f  the fra s tioa  ^ l lc c t e d  abf>ve

was preparod la  tho usual aa »aor a id t';io Tif3 omipliixm  w«ar© 

cry3t 4i i . i l3Kxi rron 10/- acotlc add* l^c fi3ilowl4d Tabi© S 

3'4-'3sa.pl3®3 js*pt* data o£ Xhe$e uarlvatlves io%h& t̂ ia£i 

act :iy 1 cadal en ^  }  *
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taXL 5i FUi-ilJ Oi' Ê̂ 4iyA<k.iviŝ Jir

:«o• TA'i -^ Iva t lvc oi' £seit Ljjg paliit

**reii©nt
diiil|>10»

17.iS’orted

1 i  jii ,5*rria«ftiVi:japiit.U*le;i« ise.5  - i(io® 15 -̂00'’
M 1, a , f3-Tr laet n̂’ i.fe;jtitluJL cie 147-4B®

i  >ii, 7 »vrl««t  ̂ syl mpiitJiai© i© 141^^ 145w4̂ 2
147-4B®

4 I  jl fCi-Triucthyl.iapUtjialoae 1-38-50̂ «k

5 1 |£*8»Yri:3et;i; 1 la. lithal&ic •
o X10j 7“Tr iaet’iyiiiysjjht hal m*- i» ■Cs**ij5̂ 14^-4L^
7 1, J »7-Tr l'3et'iyl*4-i3opro- 

pyi i«;:iht?mic-i©*
«>

8 <Jad&let.ie l4B^6® 112-15®^®

♦
la oo3i>3Ui<i3 obtaiaeu .<ar« ver/ i lt t io  ia quitatity, 
i\urtli«r cryatallijatioaa canild £K>t be tried*

s 3P»cl^ j r  ti\e

,*.11 t.'ie P<’̂  spectra of tlie T33 Jorivativea a «tU yl» 

.iai>ht‘i* ie :ie j voro ta '.oa ia  u ^*-5 aoiutiati ia  C v tth  

te tra ’iiothj^lsila^ie a.j the l  iter « i l  ^ttxnduxi a VariaJi 

‘laaoclutea /i-siO 3poctrcx4ot€a*» pm,^3 ara reported ia  <v s 

vaiuea (Tabl© 3 )«
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JoriyJr^iieiiati o£ v&rljaa dl&iXaa doscriboci 

la  CSmpter XV ii&ve be«. atuvlied wit^i l*a*C to

co li#et iaforv^tl-)a mi the exte;it o f elirsJUiatioa o f 

aoa-AiioUlar a l :yi ipr mya.
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1 P ia tt  tier i-i Umt&̂  Ket?\o.is o f f^reparatiTe Qgga-ile
Oiaml3try» p «2 i, IHtiirsttleace, limi iarlc 11348) •

^  .^esca^a, >
C-*3 \ i  •

£ Vcla-ita iu  ^lag|4&t4>?4 a l Jtn tctu jrot Jjy aaa
J’lctaictil ;iet:i.>ia (Teehal^e  ii i  o rja a ic  JiiciJiatry ,

bf/ A, «ei33bor^;er> /ol* I ,  I ,  p«,;c 561, L iteracia ice,
Jm  Laadaa (iiJo3)*

4 u* oiadoia, L, i-h*m;vi aaa E. le lv , ChiiB, Actat
JL)*̂» fckjS C A i •

4?. 7:^ (i^ 4 4 i*

a fU?* ?C*a.A* fUcliaeiia aad -i,L*3* Tlio i&s,
J . w U ei* .joc> IXii'Jf C lJ 4 J i»

7 Xa. I  ^e.il3ea'p aad A.J.-iabor, (O . i . j . i i * )
iQt iJS-iial ( i> ia ) j  A33. i ) , zias cii4D; .

8  Joaes a^id a * 4 .  uaa&sc> J« G hca, jo c » 1052 (1 ^ 3 5 )*

3 Cooii {ittai A.m. Uoaiasoi, I.Ma» 5g5 {iJ08>,

10 **♦ Coc^®', 3.£. Oroaa, A.ii. Fateea, C* Ll^ty&a, .«a>Jtit^t|
fc#?U Thaap^'m aai iMd> IT^il (iiSO )*

11 Cocker, 3*r**Cr>a3 aûiui (Mis3> J. McConsie^,
Ta

12 »• Ctjo'ier, IU&*wro33, J* T# j . J*Jea^JLasoa and
C i t a s i  J .  H avo rD ic -^ , l b l d > a;r>S ( l ) S t > ,

IS d, OoekfT aofed J* i .  Jciitixiso i, iM d , > (1^54;*

14 B*,4*iagaa^Kagi, 4*C,Paadei', V.J.PaiiJarG, J-t.Prahlad aad 
aitli >W|i Tctra^neirj.i Let ter a ^  411 ( l i ' i 4 ) .

15 F.i'. U Xov, ii. ;̂ urla*’i i  aad 3.J. >iair, Aaalyt... Cltea* i;6, 
84;: (i>04^*

,16 Qfjia iio  ..^athos^ J3 li« ?oI*£j p*6BS, »ilec/' aad .ioxi;3«
i©M i^rli ,l.)55i •
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17  F a raw ay  coapafttads
iCSO£3pll  ̂ IŜ  Jm&, FisraOaj*') if©3L*iil, aitt«r*fajpth*^ 
j,iei©£itifia ?*u t>Xi oat loasj CuSo>«

18 i*l^%tiim a-id -̂ m Hasy®T| Ciite. Agta»
i j i  i im ^ ) .
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Cfii5̂ 4ar,uu.̂ OHX.

I;itroa ioti>a  10 ̂

Chcsilcal i lo

Cheaotaxo ;io::2y JLJii

UhocK>ta«(KUMsy and 'i€$Ii&oea.e Xa4
rasa.ly.

iefereacfe^ IdJ

I I  Oi&ilCAL =W lJj4 -  174
J' iiO. t V J

TMTly rtorit 134

Preaeat f̂ oris. 135

Timber af i^e<ir«Ia toa:i& o f lo6
•i-xith lodiai'i oritjla.

Tlsiij«r of Jddrela t^oiia of 141
u'ortri ludiaa arlgia*

lUii.p Of ici ©f it al 1^»

■iu i-iary

aefsrcmcea i*?S

i l l  C^Amu 175 -  105

itractare o f xJopaeae 176

itapeocaer-lstry 

iixpcrin&xtal 

Ju i « r y  

;«fer6^ioe3
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g 'M iLt

x.rg£co ju jT ia j

rirl»lACM«i is  o;ie o f  the fa i l l ie a

yieidlnvj valuable ?>r the world* The famous

ceOttT o f troplcu i >i3«riOii, t^ie Cidtiatu^ 01’ P .iH ilp  laet, th« 

’ii3trall«fc I w!>od3 t* id .-ari/ js&rio â ii©3 o f A frica 

>>€100  ̂ t'> tiiia  fa it iy *  3pealo3 beloa^siii^ to  th is  fii.iiiy  

are uortaiilly r©3trlct©d tro.jlc iii r&i^loas o f t̂ i® 

warl'l with a few x ie j <KCt© tilrig to 3ul?tropical fjktui 

t€sQp«rate regioos*

Mellaoeoua wood#'' are i^efwiraily rodOlah-'tjrova 

In ooloar and o f t e i  passeaa Jiors® aroTiStlc odmir# th ^  

hold th e ir  iiajartaat piac^g in tile fur iitu re aa*i oaliiaei 

trade u,a thi*y csa 1 t>e sc^aoaed ©aally antd woriiod readily 

u:id«r to o ls . They are i^uite iuraalt* and iv^t subject

to  sjirla'tS&go* i^oat o f thcra are rou ted  a.s reaista it
2

to ia!3«ct-attao't aiid to po3ii®33 steolcimil properties •

Xa th© ji^jterjtatlo bota ilcal claaaificatiori
4:ieliaoea@ la  I?las«d aa bidoifj

J iv ia loa t YriwiiaejpJiyta

Class

.sttb-aivi3iai

t

Ptcsr^palda

*.agl03per; î3

^©otyledoaea

.^4er t Jr«0'aiiale3 (21

“aa ily t
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iurthia*, *'allacisaefii-^lly C'-)a3i.3t3 o f f i f t y  ^eieara

fiuia aixxit ^iie jpeclca o c c u r &3 trees , s îrubs

&.id w'xsv !i«3r̂ >3« TJfiua I f  srtsie are .>f o >. jaeroial iaporturio#

3th®r3 are grow j ^r uiac Jtaily* Of the f i f t y  <jo4cr& o ily  

ainet^e i ge»cr« are r©^?»rteil to occur la l^Ula »tad tn#se ar*i

1 ^-;laia 'yjur 11 iAaalua .lur^h

A'.’t-'jora liox!)# 1^ ^Cella Li.m*

^isaairae'ita A. *fus3 IS ixaroaia fe»'l̂ ht

4 •Je -̂irela Lla^i* 14 ia iiorioutn Cav.

5 Jhlaoc-^ictoa Uua« 15 >oy^4a A* Juss.

6 3 iloroxyla i 16 iw ie t« -ilia Llaa*

7 Ohuorasaia Jusjt* 17 Turret L i i u

6 Cipaiess '^luna 18 al3ura L ia i.

3 ^30:xylutri )lu£3e. 13 Ayif>carpus ôtt/u

IJ iicyaea Hox'o*

it  tfieae, 3o thr$ the ori«iSii.caI ex&.5i:uitlt>a

o ily 3a i© sp©ciea 3 f e iev* t ;̂e lera h«iJ be«i x^ae ia

ie ta l l*  7h«,'»© w ill  aow ;j>o v<ary b rle il/  rcvifwcd*

3- ,a.dft,U,--.aar. l̂i^S »^ecio3...ataMt dO In la iiU )

Jpealesi >dora.tis3l^ (Sanscrit: 'riyasigu)

Thla pla*»t acaira^ '>n the h llla  ■>f ,%3u:it 

WejtrTA s^iala ii:«l ia  <.^ala Jtate* Tiie fru it  ia  edible 

ani ;)033e33©3 co'^lla; aifiU aatr pr.^pertlea* I t  Is

used a3 a to-ilc s ;ii ifi lafl&'aaatioa.



Ill

■̂K; « j 3e i t ia l  o i l  obtalacU by -he steaus-Ulatiiliati^a

o f th*- ds vas exa'^iueJ 'or' &.ia it  >ias bce;i shw i

t> QXitHii aro ^deidrc.i© il/^ ciicol 10^) 9

<-terpln<':ae ( I I , '~ ' sad c it ra i 7/)* f&tt^
11a c l i j  -Iso hiiVG boei i3>latea fro  the seed-olX aid 

ii©  it i f  led W  aa?se auth>r,

X
II

^ ijS 3pe«ica*,.l2  apwiea i i  laiiln^

‘.p0Cle3i iqr& r >*Ututit i maaxtit i Kohltata. i i j id l i
j-ti£lnhar&>

/V̂ oora ia a aidme-3i«©a mor^eo&i tre«

co;imil7  set witfilii variifua ^arta af Iridia aad faorc p&rti- 

?T4lai'ly i i i lusas, :XiuLH a-iJ ^e.itcra ^ ^ ts  a f I.ni&* iVii* t̂ekri< 

af this pi&iit i j  U3©a a3 £*-1 astrlagn it, !Ph(? oil ibt&lasbie 

fr̂ jra Ui© 3©cd3 is  U3€i as & s t im ia tt .i; i i  iinieit iai 

rh€?i;r*ati3 3#

o i l  obtained by t.ho s-?iv€»it oxtpasti':? * o f the
1̂ ' IS3€>el3 ‘ia3 b.-?Ga exa'3ia<Hl \iy t 'x e e  ^roupa ’  o f %#or<ers#

The? iftraatur©* ^^Ive* la  tatii ^ t.ic i.e  roprOiic.it 
the a ’̂ >3 Îate co.iil-rarutioiis, i f  ^lova*



112

T ju5 Fatw^lhii i ' hiivc i3 >iated aai

the fa tty  aeids preheat In t l  y )!iie  <1. i >t a l .

Have r©;>^irt*i the* la o la tio  i or fatt:. aa iia  together wltn

ii 3tar?>l xm»p» aai a.i e sse it ia i i i i l .

£ ue.MSj ‘Izaairaghtg A, Jua^*

ipeciP3j Agailrt^gatii a/n JcIU

( 3aiisS<rlt* iliavlli Jla)
iti

rac.*it a indica itiown as t;i® I.idiaa l,ilac la  

a noderateiy tall tree att&inla^ the ii- Igtit o£ alKXit 4j-5u ft . 

aad l3 a^rriiiiiy foa.iJ ia a ll part a *>f laaiu* Ail the p^rta

of thi3 pla it ©xor;'t the have .aediciiial pTO^m t̂iei, T’nui

thi* rx»t b»r<, 3t«:• bar e a:v4 ymiag fruits are U3«l a3 

toolcs l a itiperi>vUc* The o il, r^ta x*:ii leaver aet us

i-5cai a tim ia iit , ia seo tle la e j uud an tisep tic , fiw<a*a,

^ 3 , toad/ are ujea as toiiio,

17wat3'>.i icHii hia c m^rtcera i  i  re>wt®a tho

iaoiu tioa o f 30 ;c b itter p?iu©ipi05 fron ?h« ae«si o il#

Lator Oil iyatesatic l:ivo3tlgati:i.i3» i:iitia t® a  by 3i4diqui

ct rej;;lt6d i.i the iso ia tiaa  o f <* im:i.ber o f bittiar

a.ii anu-bittcr pri iclplGa £7otn the d if fe r e it  parts o f the
18tree* T?ui3, fras Ih© aecn o i l  tw'i crya ta lliac  b i t t ^  

prlaclp lcs :iij5bia, ril^blrilu, aa as^rpiious aautral b lt t «r  

prtiiclp ic a lab id l.1 i*nd a {rJ itaini.-ig exnpofurkl Jiacscd

jiiab ld io l verc i j i l a t e i .  Frt?*j Uie bl^ssa's^^ '-3 ito3 tcr> l 

( lirs K>3t€r^i^, ^-aitoater-jl glucoaidc (aijalxjjtorl i ) ,

:ii ubicet Iri, aa eaao it ia l ^11, a saturated hydrnaBLTboa

14
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a'5ua<'-)a&nc aoae Tutty acids were ija liited . i art her 

the sarJG aut iora re-:>r*tei the iaoiatian  o f uls )ia , alisbialn, 

al*3bi41n, *'-.itlt33tprol and a islxturo o f f& tty acids froK 

tie  trua’< Jor’-c"̂ . F liia lly , tho root bark** ̂  was ahovM by 
th « a>5vc ttjtn^ra tT be cOitsixil tcj rilabia, ‘itebltiin aad 

‘^•ait'Jater >i (.ii'3bo3t en i> *

The Catty aclds*'^ o f th« .ie « ' r>ii aad the C;lourl:i<5 
**5 fro ’H tlie € Lower 3 f iv lca tliled  as fia v  >,K>lds 

qutjrceti i a.id iacnpfm'oi itiivo b> ex iaoiutea by 

iesiiavirl uad c?>wor^M‘3. It >i&3 boei sî iow i b/ tha’ : t iat 

tae a »w o  aoicKiria? m tte r^  e^J.3t as their a-glacijaiJ«a.

The ^  i iias b®e.i shovu ylf;14 a lte r  Jtyir*5lydl3,

alda'jluroalc acid, L-iirabi:i'>3e, L-fucose, .^-galactose auid
JA

ii-glucwroiile acid by -likherjee ot a i  ̂ »

>5ieiiin^pta inad h i3 cowor-ceri”' r©»ejcaaia<^ tli« 

co-i3t itu«Mt3 3i th© truiH bar’i  ejctract tv isaiatS.ig both 

^ itto r  a.iii n?>a-‘)ittG r pri le lp les . The b ittor priaclp les 

c>ri3i 3ted o f ainbln aid iilsb io i, vf‘i«re&3, the ao^i-bitte** 

pririciplPS were id e .jt l i i«d  &3 aaiglol ( I I I ) ,  a ^Uirafflrt 

aico'nal and ^-:jit03t ^ ^ l .  They rurther 3)iow©d that th® 

3o - « a l l0d .lin^x^at^*;)! -'if J iu illju l et w&3 oothlag

but ^•altosterol* riaaed oa the c;it>..ical and apectral 

ifita t'le iiijove aut ors u3a ll  ied tii© atraeture .iV j to 

alm 'iioi, tao Jsetlî  1 ether o f wtkiah «a j  i^yatiiealaed, 

la ttT  041, 05, tisrec uifCoreit grTup3“ ^’ “ *̂ **'® o f vor tera*

The 3/-ithosij of nLT.bloi has i)ec t ac iloved by nî Vtert gt aX#
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*̂ <3 r.ole« ^lar fo r ŝ iila the b itter i.rl.ic ip le

linbi i liail r<a:.ialriei as a contr w©ai:»l jT'*bL&n t i l l  r e c c it iy
t'OI Jttrai'tt.juii et a lV is i  the correc* s'jiecular

aa hsLnml o-i t'*e islar.oatiil a ialyala, uiuB*

arid 'liti a-jtect roaoople aarlhf?r, cr»«ulcai

and apeKJtFTscoplc jy/ideicca have led to  aaalg.i

teatatIvely the structure (V; to riinbln*
OH OH

(18 jp o c ic s .« .»5  ^peeies irt If^yUi)

Jpeetea.* Csdrcla tooiia C ,̂43icritJ .«u igi vr* i;a^.
;-ti:idis Tua)

T i3 a large declJfeiTua tre<  ̂ sc i^ a l ly  t̂:»iad iii

aa A>* ,>arts aC la ila *  Itic barJt » r  the t r®e Is  r^imtcd aa 

powerful a i*r  ige it aua aati.jcr >dlc. It  fo r  c'^sroai©

l ^ a  itlle iyseitery ik ii as a i ei-tenal appli &tloa Cm ulcers*



The f l  iwera are ecine iejj

ino oilKArtai: natto*3 y£ the f l i v e r g  were first  

3tu4led W Por clij ide itiri®4 th<^ as jxycaxithln,

(juercet Li as i t i  g iu co iile  aa i &n ualicut ifle^a i'lavori®*
r;

P l l l i i l  et e^aritaed the easeatJutl ' i l l  obtaiUial

by th© 3tean-ll3t l i ln t io i i  r>r tiio voaX oad ;ilicyv«l t»iiit I t

or i*c>paea« (V I) , l-^a iix io i, cail.ijsa© aii'i ôrae 

bicycllc 303-4 literp# i<j3*

Tno isoliitloa of a lactaa« iiaraod as cedrel̂ iiey a

c^irHirlaii oatt®*, aad a* esae itla l r>ll by the »  ‘4 ve it

extractlo i o f th « wo^a .>o%Kî  was re;;^rt©<l ^  Parl^iar aid 
c4-utt • ii^wev€sr, tfjfeir iaveatlgatl^iia oa & ii tii© ab^v©

three rciaained ineiacluaive, Tii® c ualstry of oedreloae
*• fi

has reac'-itiy l>©e * stu4leU coeplotely by arjv iaoaciiarl et aX
■ ^

and ^^hael a:iu o >-vWiters'' • C;.«ciical evide tc©« 3Ui; .ort«d  

by the Ai9i jata and ..-ray ary3t^*ll^i;r&*jhlc atu^ea have
*•l©d thpCi'" to  aaal^-i structure (VII> to ceoraioao*

r*»
-Jesfiadrl .̂ad c>-\,’or>teP3*' i«ave ianlated a 

leucijcya iid ia  fr^sr the wood ©xtracl aavi the siruatur#

(/ III^  has betel assjigacd to i t ,
A

11

* ?iH> Jhapter I I I  f  >r tt3  atiiieture 4«tar

O
T
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VII

VIII IX

2 ^g-^rata

J e . i r e l a  i a  a. i r a i u a b l o  t i3 t > e r  t r e e  o f  t r o p i c a l
38

*r3eri3a. A 3e3<jUiterpeii# iJLftitlf lea (5-^ îdirioi

vt ) has btei i a ^ l a t e d  by G U l e r i ' > j l u _ e t _ j ^ * ‘  .

^ J.q.

ipeolej* Jhit>r0JCj'I:»a ^wietcf^iia C -it airay

T h i a  i s  a  a o i e j * a t < j - a l 2i©d t r e e  c o r r o j iL y  i a  t h e

^ ■•e jte ra  ^ jh a t s .  T h «  bar^. i . i  u^sed a u  a 3 t r ia g © r » t *  T h e  

Imvet &r© applied !'> w?iu!:ul.j aa4 aiao proseribed lii 

rheu 4iti3S3,

Va a l  :< ilo iU  ia sse d , c  JL:>ro:^ i > i l u o ,  w a s I s o i a t i ^  f r ^

‘k)the of thi3 spec lea by *ul<i^ l.i 1K)J* Later on

i<>o<er jes o ta l^  usiotj a the

C
O
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bar’c an. al'calorid aud & b itte r  crys ta illa c  jaibata ia#* 

lurthcr, tli«  a llia io id  was a vw i ta  i>e lion tia a l with 

aclaniaaine <i

\itig 0t aim have re  ortea th« isi^iatioa o f 

three i c >m;><Rinds by th© solvent «xtraotio ii o f

the heax^wDoi, T-i'^ae t!irec coEjpou iis !iave !>ee i id®at tfl®d 

tno aa xa ithyleti i ( I ; ,  xu ithoxylctti aad 7-

desnothyl =ji2>Ka*03l.i w IIIJ*

Th# fatty aol£i3 'Tir thi3 cjpecies have 

liioiated a iil idesitiflerd m i &ad *

OMe

OMe

X XI

■Jpeclca* 1> :jy .30.-./ lua 3 > g .:ta *>11 o i

^  the 9olv®-jt extrastioii :̂ f tiie heartwnod Qafsble44
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^ 3  two c»aii>a*ijii3 l i e  it i f  lea. as ’’-sitost«ar >i

auil eatediia*

45
-A c& ^ lia ea ic  ae^q - i t e r p e  le  di’'iS03;.-'loa€ii« ' a&a bee^  

ia^Jlatoi a u  abt̂ ?<r4 to (z ĵ d'-aMlafcie (. rv*). Vers
4oreee.itl:-*^ a.iothor seaquitarpeae hyorocarisoa mtnod (5’*€a.e:icfje 

•la s i s o l a t e a  a n i  ^  t h e  b a s i s  a f  t h o  a p o e t r & l  atiJd

4 « , : ? Q ia t iv ©  j t u i i e s ^  s t m e t u r o  ( a / )  l iu a  iK f e i  a d vty io o *! f o r  i t ,

XIV XV

i;tuaoh iZ  3p© oi© 3 i a  X a 4 l& ;

-»peclc3i ;-q > i3lu ri ..Ca:aia4las

i^alayaiaa;
4*7

l ia  Is  a 5i0dlunj-3i«©d tr©€s fouad ia  the yestcru
4Bjjhata o f i O a v . y i i a d  aai .<epal&« Jois et a l « «r«r® th©

f i r s t  to  obtaLi Jin ©aaeitial o i l  frcen the ŷ tod W

3t©aE!*Kil3tiliatiaa, ’̂ te r  oa siuha and ca-srforitera

reported the isoiati-jn  o f bisa‘v>leae a/id tvo other

yuiidont I f le d  sesq iiterpa ie  hi'iros&r xnaa* U0e@it
Sj

rcp©titi'):i o f thfdr vi>rlc ia  th ij La.-nr'&tary fi&a 

revealed th&t the eaao itia l o i l  eoaslatj o f  <->bi3ab:>X&ie
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t?ict®-;i the ■iAahrXr ar@u* Tm  fl:»¥€a'3 aa4 leaves 

are used tr> ro liovo  a»rvou3 n^i^ac^es* The or©

al.30 U3©d as a vsarsiislde ô id la «?rruptive HiiiA iiaeases* 

The juioe of the loaves l3 aaii to Ni iuithel liatie, 

aa tlltt* ii« j, 4iw ’ « t io  the X&^voa sawi

the iAT© \x3m iuiter.iBll/ ttad ©stier mil/ i-i lei»rosy

fiuid scp->IUla. root tmr c is U3©d as an a.ithGl:iilaltie*
5-»

e t 1̂.1 . ”* i s o l a t e  ;s0 v%& tsAtty a e id s ,  a phyto**

3t«rn>i feiLrid a alxt^ore o f  ipocarbfjaia Hp-m tiie o i l  oot&iaesl
*>I5

fpo-is th« -iiadiqui aiid is  la te r  oa,

reiKirted the iaoiatlou oi' a i araofphous bitter prliiciple 

iUiXned aa ixisa.̂ 'ai:iia Traes t'to pericarp 5f tli© fruit* Apart 

frĉ :-} th is tae/ a a'>a»bitter atsiiie fractiaa ,

ba ia/a*ila asid a-^. a atei^ol*

(XVI ) (XVII) ( XVIII)

CiS ;3*»«aic3 iii Iiidlai 

ipeeieai nmliii a î îar&iert

Hiadii 'k,fca,y^j
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* C's5H0(uad poaaeaaia; ta« aat xelniatio

properties .itinllar to sa ito-iia :^3 b©e i uhovii l o  be j r e a m i t
54

lii the extract by ia cabayaahl' .

Fi*o*‘ th e  w^a cxtruct a. luctoao .laraod n«i<alactxi0, 

a avootaaellliij o il, & s -e s L n u s  pr^iuct iui4 tai.il3 ti&ve beê i
f* f*

l3'>lateJ. by

* ^aiiorlom  ^̂ av* (1 spcclca la  luila^

JpBcicsi
56Thla is  an everirce.i tree  oceariai; la  riost i>arta 

r»f I id ia . Tli« r  >'̂ t3 are uaed as & Onrrdnative uid la  

cascB o f i la r r 'i> « i aai iyaetitery*

Th« l3olatl'>.'» or a aajor trltes*pc.ic *cld n%rio4

'taiomlc oalii aad a ala-^r acli» la lla ls  acid, fror, the heart-

wxid extract *>f W.iJbrlou,- la.ilc'i .i« has boe.i ret>orted ^
G7Xl.ig t̂ a l. • Cat'>.ilc acid liaa i co.ivcrted tr> ''•amyrla 

aid It 3 dor*lvativ©3 th»is aiowiag t;iat it t»» the

"̂ -anyr jn ^r^ap of trlt€iri>e;icj, iased oi the aie^eal cvldoic«| 

atruot-ure (aI J has bee-i a33l<*ned to It* talaor acld^

Ivvllclc acid) fma bcei further siow.i to ‘xs a i eater 

t&tonlc acli lu viildi tha t-hydrov^ group is corabiaed with 

aa ualdoat If led triter::>eae.
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OH

XIX XX

0 ieasuai LLtx*

apecle ji g
*>8Uw.na ’ iraar" isolated frv-t the aceds .>vlet.e:ila

■■-;aerOi.>a’. ' . l l a  a  i j i t t e r  a a - i  n  a > a - b l t t e r  p p i a c i , * l e  n a ised

&3 swlcte w l l  le rJi4 3wietc:iiue re^poc*’ !*/®!/* j>os3e

4truotural iiiv©3tlr»uti> iii vere o&rri«Ki -xit tiy JSi&tterjee

a-ii cn-var'era’ aati the atructuro (>w?J prop^acd fo r

3 v l e t e " i i  i 0  tfe  . i & l i v « d y *  t h e  r©ar? i t  . . - r a y  c r y s t t i l l o *

,'rap^lc stu iles  3:* avlet&tlne cfSi jicd  with Ute i  U i«;t&
30aAd cherslcrti cnrlae icos ‘‘"UiVe i& i Ov«rt'>a et u l» to 

aduaace the structure ih:..!) fo r  j>#lete>iiiic te ita t iv o ly .
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11 ô::gj.3t ‘lien, %yn *4ibl, (2 ipeciea
l i  Xaila>•

:pecie3: ^ a o a  ralfateais sya >yl>e&r-3U3 f.-ulaacaiijis

i ^arupa ^ultiafeg^la is  & large tree o f the equatorial 

f>rest3 of iyath ’4aerlca ani t ie  Jdldc-jaat o f '^rlca*

The i3o l* itl> i o f a trlt«rt^e.ie ei.iilrobt.% froo 

the seeds o f  Capfe'/it .̂ ilaaeaaia H&3 b€ie i re.* >rtevl U liia  

et al>^ . ^ 3Cd oa trie eirtsloal aivi apecir&l 4ata straetiire 

103 beea a3:isijuel to iW tivo ly  t'> &,i4irobii. Tli© 

eo-ocourr.: ice ?>f a âtJica* trltexv© ’^  lU e.itifiea  a« 

7-J6ac©toxj’̂ -7 ketogedu.ilri (... I I w i t h  a.Ulroblii* naa ulao 

be^i reported by t ’lc &->'yve author3.

The ra;aricable projreas i i  tuc f lo ld  r»* th « c^^enistry 

iatur«l pr>iuct3, rriar-te-l the iaolat. l'>u, froa pia-its* 

o f a iitim’oer s f ;ia"ural proiuc^g w id th « lr  struct jj*© eiu» 

eidat Irin haJ iu sy li'e i Orja J.o C h ris ta  to atuci/ the

0

XXII XXIII
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i  i! i ,)i«i it ooaatitueats

iiaa tjifi.it clas^ iriciitiori i* e . *ht.';iotax->a-n!'jy, Cli<PKO-
(kitit >aoay ivaa b*;e i deflAeU itS tho aiatributloa o f  

e.# ileal oomjouais op gr^pg  «>i‘ bioay.ithetic&ily 

related a>rj:xjiiais i.i aeries ->1 relate.! or supi>-3sedi/ 

relat#j plaitft*

** a„'“3t«?3a,tie mm’ximl of the eoa-

st.ituefita 3f tjie aifr©?©it gejera of the aaEie fatally 

a:U liXstri of relatei eattaMiaH a reiatio:i3hi.;j

b«*two®4 the ikjto-iloal ;?ia it oiajsll'leatl-sa -iJid plaiit 

C3 istltue it3* deal clasalflcat io.i is iioyrsaily bssei

n-i wh©rea;5 tbe jilii.it or>a3tltue;it3 are iep^d&at

n i wltti th© bl'»3y:it:i©3l3 la oaacor led.

;>oth 3!̂ r,>hf>lo<5y a.hi ph;^3ioio5y kr« csoat ro .lad by g«.i«t lQ 

fact.j>r3 whic.  ̂ act Vw^c'a eaayae 3/3t ©*::«• Turtherp 

I f  nyrph iX^>;/ la coatroiXctl l  i 4i raiiier o>!B:>lex way 

t i iu  1 the pUy3lol">:;/ vliioli a,jp^r9 to t>« dimple as it

l 3 QOi'© ô !l̂ 'ei■aed witVi the biasyathegla of ĉ »̂ »y.iaii C'»i»

St Hue its with sjolcculttT diaraoteif is t lc s  aact̂ i a* terpeaolds, 

3t<arj>iu», fliiV'iii«>lis aaa ai»&&Ioia3» Tĥ i dtoayathesls i s  

further c>.'itrollca at every 3ta<;€} oy e tay-̂ © :i/3tcms«

T:tuSp I f  gG ietic factors pr'»iucc> a partlcrilar 

ts-jrp'lolo ileal patten V i  differ© it gc lera the aan© 

fa-diy, o  ic  "la;/ 03Li)«et 3ĵ 5ie or rel^it#! erjfiijvKiiVia i i a ll 

the ilffercit geaera Mamae 3i"5tlar e.iiy’̂ & l̂c ayateaa la 

related plaita 3h:Juli a til ^3  o^’-poirUs*
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I t  bmmw & grniBrs l̂ iml© bectana#

oQp^xia^s ir^ e  fa tty  a c lia , a: l̂at> acids sixs^s oismr 

1:a .’ssst o f thf! pl£nt3. .hy, wea o«3rt?.la corsp.^n4« say 

*J6 ^ s a L 'i g j  t h e  i n i i v l i t U i l s  2»f t h «  ssase s p e c i e s  o r  

iTiay o c e u r  l a  d l f f e r e i t  p e r c e  i l a g e a .  T  i s  h & s im e.i f o u : v i  

to be tl?o c&ao ii.iriA.v: our c io ’lts^d exa'tiioatioa fsf t¥<> 

la  ilvldiUcJLs otf the syc'alea o f o f d ifferer.t

Tho fo r  tfiea© e'ao^es eja/ be attributed

to  thr» e ffe c t f>f 3o il aa^ allisatic cn Milt lo;is. k>vevet 

v t i l l c  c^aporinj the oo.istituo.ita o f differc-at g c  i « r a  o f 

a .jlv© I fa'filly a ̂ ae cocs^o.iala ssay b© nisaiiiij but the

are it s^ ‘ help provldllac & l l 2Slc b«tw©«i

tn®a#

T̂ t© prl:'i€fipie o f ch<'i’Sia»taxoao-3iy f\aa bee i sBioa«3»f\Llly
14

applied by Pr^f. iiirliig  his laveatlgations o-i

th© co!i3t Itueits  C^>.nlf«P3» fhe taxoooaic

atudloj arc fm a.iei ia  the t e id c w  to  :mKe p.iylog^st^

(t1i« «?'>latio l a r :  aeî «I">j«a*>at) the ^ a i c  p r l a a l p l #  ?if 

taxoaoay. tn a;;,>licatl'>a -̂ f tJie pi^iaoiples of ch«̂ >ta3u>£i3qjr 

or ;>hyl3jj« 1®-la  rfclatl^ashi^ t̂ > &he jtellaoeoe faislXy ^9 

c-’»ajid«r@d n>v*

% îpg30tag- r̂tf«y aAd H c lltte^  farJly
kJ5Mftltucseaeli ooaaldcrcd to have bcoi derlvod froa 

»ta tac^  i#hif5-i 'ir loa ’ 3 to the jjase ^*at.ural >r4or Jeraiilsl«3 

a3 '^©ilaooae. Tl̂ ie b itte r  r^p'nclplca^ uiaoly llBW-ila C-Otl/) 

obaeanone (XXV> and loc illia  ( — Vlj iso lated  fros the sase
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c ltm s  the utacc^^e family vere 3ho\m to be

rclotea  tfit 5 Oil© a.i»tficr ^ t i i  'hev îcaLU./ a:ul bi^^aiatieaXly*
tl7x^urther the o a j t i tu e  ita ^n^iely g»lu .ila (> ..cyil> «^ui

iiS^hlv.‘>rla (aX“/ I I I )  froa tii® apdcies o f  Wejt

A frica  * gmx&ra .,it& t^plisrag âa, ami respectIvcdy
.-Jtv

o f  yeliace&(^ fan ily  hiive s>oe i shwii to t>e r«ia ted  v ith  the 

ik ia .il.1 ,inup o f trltex*^e.i«fs. I t  is  clear tlmt 

;#.iu In ia  at a lower o lOatl'ta Iw e l  th«a llm o la *  M*>re 

rocenttly cedrelo^le* {^11) Isolatad fr:>a Jodr^ig t .»o.m

( idliuacac/y aiabia (Vj la^l&ted fpora Hellto a^^iAro^ttt 

a-M a;idlr*:5bla^^ (XX11̂  iaol«^t«>i fro 'j s?iica;?i* gialneoala 

Jvavĉ  bô îi &ddtti to the l ia t  o f Ilstaalii azKi rol^iti^d ar>e}pouAds«

ilTus, a l l  -he aVwe ooaipoa.ids v iz ,  llisonla, 

obftcrunoiie, r’o.iUla, getioala, Ishlvorln, c«dreIoae, ;ii»bizt 

aaa a iilro b la  belong to the oiaas 3<eleta liy  relAtea 

-lodtfieu tjrltarpeiolds oi the aiphol type. Ixif^pt 

;ilabla aaU &:tdirobia, a l l  the r«E?ialalivg oocî /ounds *:iave la  

cor<r^n & aur:b(KP o f struct-UMii features 3UC”i a 

tut*d fUraa r ia ? , a jTunatioii Irr^^oivliii; and

^15 a ^-saeth; 1 at and aa osy^©;i smbntitutlm at C *̂

J rla^; In tnth oedreloac a:^i olQbia is  intact i;i contrast 

to  the other aestwarg o f t!ie aeries d̂̂ iereaa tlie  C r l i s  In

12

V’e jr li 'm e  (.v.L':> is o la te ! from Vaypis b lloau laris 
(-(at«t.oe<^e; '.xika beei ah.'ivn'^ to  be neihyl ©iii-iao** 
o\mcnx>&te,& de;rraiatia*.i ^roOuct o f ibaoaa^a© (aXY^*

tJ
i



alrabia aad 1 rtng i.i a-^irobdUj h&ve jufi'ertKi «ui 

cloara 'e* ilKaii alajbJUi aod s i iirobia are oaisltlfff®! as 

th « f i r s t  C^Q tr ite rp e  »o ii3 th© 3 «r l«s  ti» hav«

the C skXkd i ring o ii;U »«d  aa*i respectively* Jtruc-

tural a id stsreoc leaical Iw ea tiga tioaa  o f a i l  the a'jov# 

O0rap̂ .iiJs Have fUrth«r a iow i t.iat hlogea©ticall>' th^y 

are 4«riv&lilcf'' • i'rom & trlterpea© precur«>r o t  

Hp-^m;>hol typ « 0 ^ .1 ) ,

12

XXXI XXXII

Another iatere»ti;i,^ trltsrpc iie  ^acohol flltidiasoX 

, ^ I 1 )  has beei roi>ortcd b/ ;^irc!i ot 

It has beei I'urther auijgeataa by thes liiat bioge.tctleaily 

i t  may rei>re3«at &a l.iteru«iiate stage betuee.i trlterpctoe^ 

oarrylag f a i l  alic  oJiaia twi<i those l i i o  ilaoa la  group

* i«aeatl/9 iset^^/I&agoXea3atG isolj^ted £rom uittuu.opbr&i^ 
species h&9 b<̂ ea to ooatalii a cleaved n rliig*

C
O
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carry a furaa ring# I t  i j  the f i r s t  eojSi/oaaa 

reported to î o3;3ea3 b̂ tii & pateatiai I'wp&̂ i ritig axfci lia 

Iritact :iide a‘iaia. Its  atracture <3QQ£1I> i t  appears

t^uit I t  Is  c losely  relsitecl atcricsaliy aaa atruoturijli/ t^ 

tb'-*. i- lo a ia  ^r-mp oi‘ t r lt «rp e ie s »  iurthcur 1# lea t

to thi$  ii/y it diesis f r  ’>:a the fa<?t tiiat F lia iera ta  3p«ei#si 

frori whilcti fliail33 ->l is isolated have beei fouoal bat*-

nicuXIy to be ruX&tod to oituc^o sa-i ..eliaoeae fasillieai 

i* e ,  a icjtiier point o f g rm t  c:i«t3otajc3a?>;3ic i ite re s t*

7
^ rs^aoeae  is  ct>ii3laeredl Uy r̂s&tay

t<5 bo c losely  related to ;t©iiacej4©* Actually 

i l f f ^ 3  fro  3 >ir3«4'aeeae 1 1 l^ c t  ai* rea ia  pro^ l̂uelx  ̂

d?ict3* '3ut the 3t)i®r mrp':ia3.o-j:icai o^mr&et«ri3t lea are

the sasie. The e>a3ititu® its o f th€ species o f  tirseraeeei# 

also ;'3ay prwid© a liii 't  ‘y ltii i'loa© o f Meiiaceae fanHy, 

om  ia  tliia  i l r o c t io i  is  ia  p rocess  iu  th is La ^iratoty*

He.it loa riist ’;>e made hero abxxt the g&:ms 

:“hlqgpg:i^l^i J,C# the ooaatitufiijts o f wtiiax liave aire&4y beea
Tl

diseusaod* ?riij g&iEta î iaa bceU inaluded * jo'4e

‘lot&niats L'l ;!«liiia<mo aaci ir/ ijine ia  s.xitaaeae* the work 

an the eoiistitueits oC t  ii:i aycciea by KiaiT et aod

H->oi^erjee et uX» throve aoiic iiijrit oa the above protleei* 

Actually s^sie o f the istltueats 3o fa r  studiel are the 

sane and 3 ae are cloaely reliited ta tlic oaa titu ea ts  o f the
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;'la t  a cea e fa n il/ •

This c ia 3ei*v© as ail -xcalleat exa^le vhere tb«

eoar'uala I ixe to the ooisplexlty *>f the aorphologlcal 

patt<!SPu caa be cleared, to aoae exte^it, bgr the i s o la t i^  

o f woll«d€ffia«d or gaol tj oorapoaads.

I t  is  rea lly  a t ia e ly  advice to trie Or^a.ilc
70

J^ie'sista Prof. Iri^aaa tliat wiillo vortias oa 

aaturaX product3 thfr>7 s^t^aid be always >nlded tj/ FLXJIT 

T.i .a.iO'-flf.
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PearaKja ana .irowa, Co^uagrcl&i. Tisbera o f 
tT3l,I, j ::4, iov t. 3i lad ia , Cfeitrsl Fuolicatloa 3raa<mt
Calcutta (19:33).

J. «inl A.U. aaOlwar, ^t. „ M U . , 3aia^£r.
^11 if :io*10 Juppl. Iki3 (IM S ;*

t*a , smi'rsar aad 4 , i ,  n a^ , luUXai Hedlel ua Pl&;its.
^ o l.I ,  p*^3S, PuUllsned by i . I T ^ ^ T T H I a S l i lC l f l S ) ,

«•!*• Core, Fjjg.;it Tau.oq-3j§y» p*iaJ, r^recitlee tla li lae«C X3^)«

^awreoco» Iafe>-K?aiy- o f Vasoilar Flaats. p .5 ^ ,
HacMillafi Jo, I atiw (iJ59>*

Gore, ^ t o t  ..Xa^:4c^> p.35, i^roitic© fia li Inc. ( i a ^ ) «

U m & i L W x 9 ?*o44

J .U  ^ r ,  -If lotaay. p*aSS, oxfcjrd
Uaiverslty .'r«33 (135J; •

X*a, K i r t i i ^  aiid lasRi, XaAla t Me^leliial Pla^ita* ? o l« I ,
P.S14, i^am^ied by AliWha^d ( l i lS ) ', '

K«^* ^Jogya 3ŝ >̂

&.H* fCirtDiar a id Taau, lailiaa aealo i ^  Plaata*
¥ o l» I ,  p «c l4 , PubXislied b/ J.i«3aau, /4J.iihabad (191S}«

P«K*i^yar and /•A.Fatwardiiaii, J« lad* laat* *gi« IgA , 19

H* ^;ju4rat»l**C^da aad .i. -^aala, J .#.. Je i . .aad .
£, 122 (1^60).

.ieb, lodia I ;oa.; Jauraai ii» (l.>40)»

;^.4. iaytl>Ar a;id B*J. femi, ladlaii Hedlal^i&l Vol.I,p-eo
i^ubilaiied by i.:f*:3a3u, .Ulaixa .«ad (i. Ji8>*

^*rt.-Mat30-1, --i.j. Q m tterjec aad C.C.':iuik©rJ©e, J* JQQ* .Qkm» 
L">adoa 4ii, iSTf
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i 8  a.) I I , 2 ? 8  ( I H i a ) .
b> 'a*3l4di^iii ao i C* Hitra, J»

13 a) 5̂* Mitra* P*-4* •>• aaa
*i08« 6 ^  IJ (1J47}#

i« TliSkttaoh^r^ec, C5. K1 tr& sxid J, ^ddiqul, J. gc l» aa4 
la.Ju3tr. i.aa* 154 ( i lS l i ) .

21 C. Mitra, ? . u :.«o *iad **,aidcii«|Eii, Ibid* 1^3. i&J

ifij C.J, j&aa liao a/ia T.n^Jaaliaari, ?roo. lad. Acad> .^ l*
3^5;. 131 C im ) .

iiS \.4. 40*1 T*a* Jea^Maori, ib id * 157

ii4 >i. â id H ,C»jrlvastava, J« Jhe>-g« .:iQQ.» 77,

25 ?♦ CSi.md îari aau -Chttst.agip, Yctgahedran
10, 45 ( l  >sa),

26 F*<* •iiiEaiê -'iit̂ 'Ura.i P.C*.^tta» J. Jhea# .-^e» 4766

H7 H, ifettaon e t , J. JttlobcllQ  Tetgalifedroa l e i  tar a il» 16 (l^>^)j
aBAIt )i9At c u o i ) .

ii8 i># ias iim ri arid J.J. iioy» J. Iau.» Ch®a« ioc, 40, oat7 (1903)• 

ii3 wo:\sert, 'ŝ #X» -itGilbert a .il P. J» .Vs., Ch«a» 309»m
^  ii3ao < iw i i .

so C.H.Jarayula** y.a.-ihah
«tAdl J*̂ 4ajpa3iT'̂ 'ia:'ii i*̂ .* l-^

S I ^*H. a p tim p  aaa iSaai, ^ l a a  aedlci^ial P^ 4 t»^
Volmif p m ^ l, PudiianeOL \f/ i.J.Jami, Aila^ialaad

iSs5 A*(5* ?©r<laj 4* .^6>» 10l» 15£B ( l i l ^ ) «

p «p*?il-la i aiiii <3* j.iiaOj w» V4.ia.,j» art4..-.Ao4t. L0ii-i0ii»
.30 f *i20T ( l iL D *

Is'l j »  1* Parliiar au4 -i# *Jutt, J* lxi4* Che-4* .^g* (li^50>$
Indiai  ̂ *a;» J ■ur:a4tl 1 ( i i ^ )  •
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;.-5 ii*w. ^^piiissXiif f•a*i«o'5ria4aei-Mjpi, PmC î-^urthAsmrskth t̂
i* fiaJwaaat^ia^ a» Arig^iii aa<i »*C.S(^tIUi^a, Proe« CifauBKa* 
;^o> 4‘^i a a o D i idaa se® 4. jV^oraEaUPtay, I .  Jussi 
j..C. -iitherJo« 6 ^  li.ii* .%o, .dLta.
^X i* ^5 U M S ).

£6 ai X«‘i *  -araiitj ( ‘lisa l J*4* liaiaHtou, f•A.Hamsjiijri
iloO^ea. J*ir* iieo«ttClii.i, ii.A#.i&phftei, 
a.A**iiis, Proc» Chea» .^g« 444

t>) fi. otdo©3| i , « ,  Mcvieaciil:i aad 4.A,.ia|»j'mel, J. Chga.-iae. 
S:S15

c) I ,  ., -r«i.it, ( 4i9Si J»A, aa^5iitoa> T.A*£iaic2«r, J«H. 
.'iooortdoa ooa a*A..ila, a. aagG* .»oe» J506 (1063).

£7 a.rt, iagaruj&a aaa T*a. Joatia^rl,
^03, -315 a > a i ) .

2826 (1^04)
a; (t* CoiarOo l̂Xu Hmd, iisold^B et A. ictq^et, 

tMUiL 33C>_ Chla. le l^ . T^* ^

V o U l,  Plibilshed ^  aiahabad ( l i ie > «

*10 5.J.M* Aoisi, J. 95, ,>54 CI903)

41 (I'iiaa) A* a^a P.<.'Vo3«f J> loA* Uhea. Joo^t
^  X (154a)*

4a F*£.iCiag» li’TUSiey aad 1*4* 4* Chea* **oe*»
l£3a (iJ54 ).

4S ^  aaa J.L* iiaoaseti, Xadi&;i For* tec* |t, 3? (l^diJ)

44 <ĵ » CHcc'i* ->oc»% 4GS

45 iUF* aH<i«tjraii4 a:ia H .*i.^ t her laud, .mat. J» Chea. 
oTEi Cia&J).

4ŝ  aM 'iou^y V.Povell iatherXa^i l lfrttar.a
7G2> ClJOX)*

b) J.H* vkju^i aod iuth«rXaadi, .̂.» .Chg .̂#> 42*
1270 (1^04)•

47 The ^ealt:> o f la i la . /oI.V I, p,23, C .3. i* l l . 'ie ^ ts io a t  o f
i d  eat I f  Ic  : «̂^*earc î, iiew ( i  H32>*
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48 Jois, 3*-* joaa i-Uuaaltij J. llaiy«
m ,  m  a m ; .

43 ft.a, Jutt, m£3«i P.C.Ckiha, J. Ghee#
:j9C. 23, 004, &:a (US&2).

50 i*  aii4 .fc-iii U.'i^ubiiaJicsi var^u

51 X.>i« U r t l ^  aoa D.^.Uasu,
iroI»X| p*£l0, aibXished b/ All&habâ 4

50 ?w* .‘Wfu'ia* arul -2# UA^t ■>

5  ̂ f^c?iaad, C. Mitra â id 4.5.
21, i9

54 t . il&^ataayasihi, Jajjaa 2^, 7X7 <iJ&2)f
OgA* 47, sro4 C i « ) *

55 aial&aat J, â fel iiU ia tr . 4es. 740 (iJS4 ).

57 aod J. â i&:u Joo> 4*3^ (I960)*

58 vi*J*Jah& .ilroii? aad T* Oiaisra^r&rtir, J. Ind* Joe««
28. 207 < i ^ > *

^  J« Jiioali. I *  (Hr3 ) 4. ChatterJetSf llil4 »>
iX »  443 aJ6Q}*

00 ft) J*D*Ci9a:3^1y, a» iim^mp»o>:ig i« Hc^riaoXe, :j^ert<m
aad 2*59i; (1304).

b) a.T.HoPliftil aad a.A ,aia, lb i(i« ^S3J (IJ<I4)*

61 J ills ,  A*3. ard aad ii, ^«lol5£, IS3I4. ^607 (Xi04>«

as !i. I4pdt35yari la Jli^aot&gori^w ( l^ t «d  by
Aoadaaio Pr«3S, L^adoa aad -ieu t<xpA

6S A*J« Btrch, Ib id* p .141

04 a) a. irataaa ia .̂ goia-cs# la  jraa-iic («ditea by
J*W.aook) Vol*ij pmZd, :)xtt«rwc^ths ?ubll-
cratioa, Loaooii (1.35a)*

>̂) If. -urdtoaa In  C igaotaxo ic ^  bsr t .  p*^6
Acatleolc i^ress Lc».iao-i nad i'or^ (XJ>d )̂*
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i6  ii.'i.H . IsMTeaac, o f  p.S60,
tacXiiiJloa Co*

Qo a) lt«rah e ll eoii J*F*
J» Ga0-'*» 300» Eo6 (l^oX)*

bi ii. Arigoal, WJ»Cor^' &a4 0* J^ger
ia  © liia  K>ratia;i v ita  L. Ju-sh

fC. iq^iai’i ’acr, J. iter.iJi^ii, ,T«Eivii«t<3a and 
i*  iobdaa^a, ia 41 ( i J ^ )  aod
roferoiiads oitoi tnorciii*

07 A« ‘ } C*v»*4j* k*'^a •i&JLsjSkULy
aiid J*A,!U i&ylor, J. Chem. 3oc«. 3705 U961).

OS i .î ULwS&XJif H«al* tHiSiJjL
ib id . 70i (XJQiJ),

o3ft iPov6iJL £(£1̂  f«iyXo?} Â l4si4i#
■IBX *̂<4*1** fiSVfiU'tif A*i»# .466S ftTlti ^&jrXoF|
X»)iU« f JiiS CX i •

ij2 T«u* iovia£iacb'^ari| uud V*-!* <^tia«r&r&4itat
Tetrahodfoii >0 . 2J85 (i.xH ) •

Cî a C.^.L. ^& a|  J.<*.Potf@iXB f^ X o r » ?• Tort,
H« uelford, l^ too  T.a* ilaXsaXif

70 a/ A,J« J*J* CoXIl.iS| -i* Ho îaaaad sod
XuratuXXj v:.,.C4«a.. >̂QC> 2702 i ld m ).

b) A.J* P «r f .  aAi waaeat« iXX i f c . 567 (X-M4).

71 ia  wa«KiioaJL raxouosiy (^^dited by T* ov*ia ) 
PP.45l) »51, ficaderJLc Pre^a, L'̂  idom &iid iew ior^i (Xi4S)*
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Ĉ iuiSCAL Oi FOOK Qmm*A fO<KiA

Of the f iv e  spooiea af the gems i.i.aa>

C«dr«ia to^a&Xs tiie laoat G-y^esroiaX tlisber of ladi&.

^@Or«Xa t;>cMlâ  Tim.) la

a large tr©« a tta ia iag ^ ©f absmt *?^-aoo f t  a£̂ ;i

£i ^Irthi (if r t  &id is  found la  th « aub». l&tal&ya£i ti'a<3iti 

Aaaass, -leagaif '^©jtera a îd h lH s o f

pmtumXa*

2T:i0 wood is  riKidlsh ia  e^l^Mr &£id is  £sttrty

fra^ r«a t* I t  is  $o3«ftihat H ;h t  gtad is  used fa r  |»rsparing 

cigar b^xes, l ig h t  ruf-^iitur® &aa pe.'ialls* Ap&rt tii#

atm e u t i l i t y  i t  Jia# some ®ediol.'i&I & ttrthatm P  alao« Ihe 

bor̂ c ha0 be&;i de3<srib<Kl as aod aatlporlodia eo^

l3  r«co  ae.»l«d  Xxi the case t>f chrooie aa<i In fa it l ld  4 ^ s ^ « r y  

aiid as on exter^iftl la  th « c<i..i« o f ulcwatlcms.

f I  overs h&Vfi been used for the iso lA tion  o f  a 4y« s tu ff

cnowii as *yuaari* Its $«̂ 4̂ aX*

?or>iii^ ia 1?12 li^I&t€>i tw> QoX'XiVin  ̂ matters fpom 

the flowers aad Id o iit ifled  thcfi as ay^caithla aud <^ercetia.

P i l l a i  et aX»^ ̂ xaisiaed t ! i«  essential o i l  otrtialaei

by the 3tea 3̂ d is t l l la t io a  o f the wo^d aad *iowed tliat the a l l  

coasi^tea o f c^x^aeae (S5^)f soiio b ic/c lis  hydrocariwas iaeludixig 

cadiacKie (45 ,̂> aad sej<|tiit®rpOiiG itlcohols (l£>̂ i )*
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p:>iiaer«d wood ot weUr,ftl& aabj«ct«a to

solve;^ extraotioa by .'arlhar et who reported th«

isol& tloa qS a Inetoae rik&nod oodreloae^ im) essentiftl o i l  asid 

^ eolourla^ matt«r» f u r th « ,  th© ®ss©itlal o i i  vas sh&m 

to  eo;i3iat o f two uonaturatea tr io y a llc  aleoa^xLs *tooaol*

 ̂ > *t'>aiiaiojP(U^iig^O) itfid aa uri3atur.^ta4 <sr/st«llia «

i^e .^rdlit!il4ary wor< rei.9rt®4 yur

Indleated Ooirf^a tooiui> to a rich aoui-ce for t«rpea^5lda. 

The ao^mmX oodr*loa<? r«^ortod l*y the arxwe mthora u9

l/it«r«atla^ aa« i f  th© aoleoular foreauJLa 

ware oorreoty it  oould be & aesNir of ttim hitherto unkiâ nia 

C^5*tcrpeaol4a* iiov«w«’ »;>oa a f t ^  we initiated tAe
7 14ocK̂ ujuuilottticKis * dGScriblog the struetiire ot eedrel<»ife 

appeared viileti a««es3liated abayndi:}nl-ig of any furtJMMp effort 

la  this direetlaa* ikMPe«r6r,v#or'̂  oa the asysteoatio study of 

the varices co-iatituenta o£ the eapeclaliy terp©iK>lda, 

was co^rtlnued and the preae xt Ciai>ter deacr-lbes the results 

of auah ari iinreatlgat loo*

i'or the ahc)ve jtudy two speciaeos of ^ood vore 

oollectedf oae fro ~. .iorth <a îara ( 3cN2tin Xiidia  ̂ and other fT^m 

Jaihltal forests (Jorth lodla}* Ihe e l i^ t ie  cooditioas ot 

these twi regloas are aarkedXy different aod it  vm  thought of

oonipausid ®*P*

AXtitttJie ••
Tesii«» ra:iige. 
Average ra io fa ll

1500 ft  

LO-40* 40-<50*
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to  aee tiio va r ia t i ;aa, JX a ia  the cjoaatlttte^ifea. 

Tlabar >C 0 «U r«l* toooa o f iri^tn.

The s^a ra tioa  >r'»e<Kiure roiJLovod fo r  the isol& tioa 

of irarimis ooapoamts of th« v^o4 is  ^u.icmriaoa lii fig»lyaiid 

^lv€i9 th« tiiia*Xay4^ ciiro^tagrais o f  ta « vftri^ias <»%• 

tracts^ nthlXe siuiws the irarljus cocsyoae.ita iaoXattta

frcii:::, tlie smiu e^.raet (patrol ms «3i:tr&et c»f tiie «%trae»
tables outaiiiad after axtraeti^i with acetoae) aad their idea* 

tlfic^tion  aad 3O|>aratl0.2 is  dU»3crribed balov*

Pet^^her jj^tract (ia ltia lj*

As show.i iu . lg *i tHe pet. «th«r ttxtraet on oooiing
•* a

Uepoaltad a solid v îi<  ̂ 1 ^ 9  readil/ ideiitifi»a as eteiraiozi* *
(Z;« The ba.mQO« axtraet aa oGuî mtratioa aM up as d«taH«<i

I

i-i oK.p«ris«eitai, yielddu. th « sjajoi* c^&.itity o f  ei4rai<Kae| 

thm jaotH«r•liquors otjtaia«d froa  tiiia  showei a IXC pattern 

idsatioa l with tijat -y£ Xl$|uld prartlia o f  p«ft* etiier 4»ttraat 

(F ig*2 i aixi leace tnc&’ were aixod aad mib4^>t©«4 to  farthsr 

c iiro^ ta g ra i^  »



I

P L A T E ---------- Silica g e l-G .
SOLVENT sySTEM -  n-Heodane : Acetone ( 8 0 :2 0 )  
SPRAYING AGENT- : H N O g d il)

SOLVENT FR O N T

#
d

I  • #  0

\o o o o o o o o o o o o o o o b o
7 8 9 10 11 12 13 14 15 16 17

1 & 17 ) D ye"t S ud a n  I I I )  2 )  P s t - E t h e r  e x t r a c t  { Sout h  I n d i a n )  3 )  F ra c tio n  A'

4 )  F r a c t i o n  a "  5 )  F r a c t i o n  B ( n e u t r a l )  6 )  F r a c t i o n  C 7 )  Fract ion D 

8) Fr o c t i o n  £  9 )  C ompo und  x 1 0)  C e d r e l o n e  I I )  (3--S i t o s t e r o l  12} Alcohol III

1 3 )  A l c oh o l  II 14 )  A l c o h o l  I l 5  ) C o d a l e n e  16)  P e t - e t h e r  e x troct ( North
Indian

FIG 3 . THIN-LAYER CHROMOTOGRAM OF THE COMPONENTS

OF CEDRELA TOONA
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(mcutnaa. la.in ..ki .

Yh© lQ>%rDr-3oilimj 4>aatio« (A) waa readily s®pajf-at®d 

efiroiaatograpln;/ iiita  tm  fra e t ix ts  vi^* Fractlan A* ead 

F ractiia  4LC Fraetiaa A* iiidicate-i the presmee o i

atleast 8 <joiiiK>a©at3 o f «h l«n  thro© (F ig«4 , peak io »* l,a  a^d B) 

v«a*e strparated by ^ir^aratlvQ aUI a*id iaeiilfie i vide e&p^l* 

sio ita l) as the .^lovn aoaquitsppeie UyarDoarbo.ia, eopae^iet 

<5-caai.ie'ie ( I I I )  iiau oal&r.ie£ie.ie (/ )*  Froa i t s  peto«:itioii 

tln o , the l^arDcai*'»a eorr'espo iOlu ĵ to peak <2 (?1^*4) was 

i i3  itifi@ d  rarxioaoae* the atruoturo o f C9paea« ias b«ea

re iw estijja ted  a:M i’orsis tac subject f.iatter o f  the nmX Chs^tmr 

wherein I t  lias b©©.i m ^ n  to tlie 3tjiuiotui»e (IV )*  Xt

:-m;' >e o f ao-’-ie biOii@;iQtie sig i l i  leaoo^ tiiat <S*cadl i ^ »  aM 

copa^i© call be caisidcred to  -^ri^i^iate Croa the canssei b io- 

b io tic  precursor ( I I ) «

III V



PERKIN-ELMER VAPOUR P H A S E  FRACTOMETER., MODEL 154D

■̂ ! M L rp ■
C B D R EL A  TOOr^- SOUTH 'N^'iAN C f - D R E L A  TOONA NORTH iNDiAN

■'OPA.̂  NE 2.) FmHMESFNP: J ' IN 10 F N T 1 F I ED

6)b ÂDiNENE 7) i'\ \ t NE

FIG. 4 ,  VA'-^OUR phase  O F  t m ^  HVDROCARBOfiS
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Fr&ctloa, A* (sogae âejQUit^rpeae a>lg^halgj

km ctlo .t A" virtu® o f i t s  ai^hcKi o f  is-al&tlrsa 

exp«ctea to represent o^grgeimtwi tdrpea-^ids.

ilse rui aad o f th ia portiaa ia shova la  Fi^«£ and 

Fi^*5 respect iv e iy  a îa aa is  e lm r  tmm  these atlo&st 

flv®  eonpoae its appeared to &© pre8«^tt» Uolu ia eriroiaat®* 

grap^iy ( I I ;  y ie ld «a  besides a ^sa ii qua it ity  o f  a

:\/dr‘>carl»a (uLa peaa 5 aad Ti*C5 apot 18) idesttified ( I*i 

uI»C) as cadaleru» ( VI } f  th re« a«w s#3QUitflrp«Kie alcot'i&la 

;io*2 oa OI*a, &od spot Jos.latlis &a<i 14 oa tLC ), 

aloooQl I ,  aleari©! IX md  alc?>hol I I I  • \rfierm3 aXSiSiiol I I I  

could b& reaOli/ -sbtaiaed ia  a state o f p a rity , th® other 

aloohola ojuld a© obt&laod tu JÔ  im rity .

Th© properties of tH«»e craiapouaaa ^i*ve bem mllmtmi  ia  

t a ^ e  1.

TAaUE 1. ^ o a x . ,  Fa.M CUhiEUA TMA

Cossipouiid
to rm la

jo .o f  » «p »  
riags

h ,p ^
mt

- f  t < l f

Aleohol**! 15 b i»  
ayClio

(bath)
160-W
2«5

1.4am

Alcohol •'i I a i » • (bath)
1^-80/

>4.00*d

27 t r i -  i00“ 
c> e i ic  lv>l

*11®

*'Q&BQ j. 0£l total •o^*g€^Mted» portio.li.*
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3 7 7c 
U U 7o 
69-7 7e 
17 8 7o
4 k 7o

90

»-
zUJ>-Jo

A E R O G R A P H  MODEL .
A ~  3 5 0 -  B

COLUMN —  P 

TEMP. —  180" 

CARRIER G A S -  H2 

FLOW RATE —  30 ml /m in  

A T T EN U A T IO N  -  ONE 

S A M P L E  —  2 / n l

1 & 2) U N I D E N T I F I E D  3 )  ALCOHOL I , ALCOHOL II AND ALCOHOL  

U)  U N I D E N T I F I E D  5 )  CADl^LENE

FIG, 5. VAPOUR PHASE CHROMATOGRAM OF FRACTION A"
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%© lit apoctra mid t/io PH4 spectrii o£ th©3® 

oon;>oiia43 arc saoiti la  F lg3 *a -ll &.hjl i t  is  elear t r m  

these that a i l  the tlire# ecKupimiida are te rtia ry  aloobt^ls 

i&tme iQQ o f  aay &33ig:iabil6 to  ^iy4r-jg6a atta0^i®d to

carbcm carr/iug o:grgeai. I t  .w  b© f  urtlier co iciu4«dl 

froni a stuOy o f t lie ir  PJ«i spectra t.'mt lacohoi I  aiid 

alcohoX I I  ore cloaoly roliited  are aHM>»alei la lo  ftrn<|

ttlUS 3 iOUid bo bicQrailCf aliQO.'idl 112 JOQS *iot S.IOV AH/
alsaai 4u© to a viaylXa pr^^toa und ck>es .jot «;ive a-iy 

eolrjur v l t ’i tetrniiitrouietiiaae £uid he to« sh^^ald b© tric^^olie.

io further oa these asê e boea oarrled out^*

I'i prelisjirsajry experiiaoata i t  was foy^ad t!iat tiiis  

r^atcriiil omiXd not be o is tilX ea  (e<rei at ^SQ^/0*S 

¥ lt out mtmaXvQ de^acuoslt ion* irc^a i t s  Hi speotruia 

(C(X3ii 1745, 1 2 ^ i 7i>S the m te r ia i was <x>n-

s ia ^ cd  to  ooasist esse^itlally o f fa tty  esters, m saponl* 

f lo a t  loa i t  y ielded a alr.tiire o f adds whlori vas not Im restl- 

^atea l.i d e ta il but frcKi the aLC o f  i t s  metJiyl es t^a  appeared 

to ooiislst e33«ntlally o f the follow ing fa tty  ©sterst 1) ? a l»  

raitate, 2> Oleate aai £) i^iaoliijate*

♦uurl .g t-'ie course o f thla woric (atraoture deteralaatloa 
o f copaciie, Cliapter H i )  I t  eaĉ e to oar tiiowledije tliat 
Prof* **.de Mayo la  also vs>r<laj oa the eonatltucMits o f 
c.̂ -i.irê A t3o.aa. I t  was asatiiaily at3*eai ttiat i^rof. de im o  
vcmld CO itiiw e hla studies oa sesqulterpme alGK>:iols whereas 
we w il l  re s tr ic t  ourselves to al^^her tc^pesiolds*
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Tlie aeutral porti^j i was s-̂ owa fo  oiynBiat o f 

-•sitisaterol (/n>| the pj^eseioe i f  aXoohfjl-l, a lc ih o l- I I  

a i i  a ieo l'io l* '!!! cioncribed oarxXesc was iJL^ tise

aajjr >xiiTiato<i citapoaitlia i j  s.:ov.i ia  fIg«X*

VII

î 'ron i t s  i’LC this fraction fappoarcd to od laist 

esse itla lly  of -aitostorol and codrol.'snc* Tlxla was co;i- 

rirtTied 1̂ 7 the actual iaoiatl^a of these costpounds by coXam 

eirormtssraphy* Prme.ico of oa-apTUOd-*.. wliloh oouXd b® 

abtaiaedi 1 1 larger anoaata £roa tiie .iorth XricUUii variety 

of Cc4r&Xa tooria v̂ido lafjg&j was cl^or the TLC.

FractX:?.j j  qgd L{.

fractiou *> ava lla ’alo la  3:.iali quaatity w&a

:i:>t £tiudl€}<i rurther, w l i lo  fT€iCti'>£i E as ia  oXetiT fr^^ i t s  

ILC; Cna.C) i 3 a cx;plc:t al^tiii'G aad 3ia,:lo canpoiient 

<KxiXd 4>e is o la to r  tr/ I t s  o^^oaatography*

^>acti">:1 I i

?hi^ .iortiou repress ltd the fa tty  uoid3 <Li spectrua 

o f aetliyXcatora X745, 1245, 7iO om^^j mid vq Imvo xv>t sa;fiU3ia©d
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ia  d iita il* .iawfcver £r-wt the oUJ o f tiio a«t'v> i«?3ter i t s  

coopoaitio i lias mfxi a.ipr-'jslr^atca to aa ^r^iva Lii F ig# l.

Jther i^t.raetgi ChX^rolorsi, Ktviaeetate, \e€ts»a© azici
Ltila

Aa Is  Sixowi U i 0tii«r  ejitraots could be

further di\rid€Kl luto & us soluble &(Ki iojtoluble portl(XUt*

fho ;s>luble c^ariio-it ua '̂xpect&d^ hmi m e^i>*>«itlaii iitsillar 

to tiiat o f beosede extract Fl4 »2 ) «  The i:iaolul]le p<Mrtitm

allowed la  the IR baods fa r  lei («>4<i5 ar<»3a t lc  <]ualeus

(itiiS j 1505 <os* }̂ aoi, froa  t;iis  tuitX i t s  general u&ture (m*p* 

l;60®) waa juspected to coxidiat o f  leuooa:ittiacyala3 )*  

liiXa ap^«»ered to be au^porteu u(/ ita  oalour reeeti> ii •

Tiie ot^er extraote were tot l^ estlja ted  further*

The tliab^  o f Jedrola too i«  ( .forth Xitdiea orlglxi)

WAS subjiected to  &a extracticm aad sepfiratl.>A ^roaotlure 

exaetly s ln lla r  to the oiie fo lloved  fa r  the i^ith Ixidlaa 

varlo ty  aJiti depicted ia  ^ b le  2 shows the oosiparlsoja

o f tne y ie ld s  c»f the various extraots obtalaed frc@ the two 

va r ie t ie s  ^ i l i e  gives a c^aparisou o f  the th ia-layer

c»ir(>:2at€»-:5rafia o f  the e^itracts >i the two sources* /uS eaa be 

see-i,there lire s ijiiif lo a a t qua.Uit£.tive d lffe ra io es } as a 

isatter o f fact the y ie ld  a f ceoreloat; froa  .ioafth loJLiaa variety
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y&a £«5>; o f  that Iiidi&ii t?ari«ty*

TAULE A o r  m  ^ h »j s  o f  y j u i x i s
m m  QiMM.:, T jjdA OF jiFm itMJi

io* s^xtT&at ------------------j  ....  ..............
<xmth ladiaa* im rtii liKiian*

i Total CQctraetatiles 
(&a«toa@)

5.a6 3*26

a ?©t# ^ * 5 9.1

s B^iseae i.a 0*8

4 10 .as

5 CSilorofoPsa 0*0 o »«^

6 it!iyXa«etat« a X2.6

7 AC«t0ll6 64«75

B aImi, ^ha£^X» IS a.JS7

*.lauroe o f -imith 2Ml&.i vooa . .  Jiis^ga J lat. (*forth SMmf&i

.̂ ^mrce » f  li^ilaa ’4t>34 •« CU»P*)
Th« logs us«d la  th is  w rk  were o f the 3as«« glrtfe 
(g l j th  1*SS lesigth

Th« p «t , @th«f oittrfccl ij*i3 bcoa subjected to a
vietali#^ aoal/sis (f l i . i )  foXXowî ifi « la 3 «^  the aet îod 

0»ta iilij^ i«d  fo r  th « ^kfoth la o la i v « r i « t y *

This was fnaadL to consist oiUy o f a «»q^ itorp «ie  

ttydro«ar’»>a«. Aa caa b« ao««i irao ita  wl,C (Flg»4/, i t *

ocmpoaltissii is  sigiULfioft it ly  d iffer©  it fr ic i that o f tHa
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iouth lid iju i variety Table S a coop&ri»>a a f

tiJO tvo*

f  A;M»̂  S. & Qe 0¥ X.i.̂  iiiiJ^iOaAmmS

4iLC
pmiH

Cotâ .)CÛ Ui
-l3»

%
-JiXXth
l.ijltm

.lorth
Xridlaa

X a*a

2 i'&raesoiM) a.4 <i6*4

& u a lc i«it lfio4 5»6 -

4 U aidant I f  iod 7*3 -

S Uriide.itljriod ^•9 6*4

a 6 »<^dl4iea« ii4

7 ua id^ tiriG d 5.4 «k

S CaXa^<^a«ne S.7 «»

*h© oajor cKMi^oa©at3 (peak 2 &) mmi

aepiirated 14/ preparative -JL3 a-'̂ l c-osspn.i&it 3o*3

jf^adlly i 'i® it i f l® i  as j-c^diaooio also laoXatc^ fr<m .aouth

hxiisA  variety* Cfya^oaent m»Z oouid be obtalawi iMrm oaly
_. n-hepteuio ,..c 

froja tiiia  souroe. ‘Jfhis <napouuia aa3i#«i »

€ ^77a aiid froja i t s  ITi spectrurt (F ig . ia ) was i 'l « it i ir i* 4  as

fariiesaie by < »iparis  »-i witli tao Li s?&atr\XL.̂  o f  &a auth«atio

iS«pipleii

ihia wt»a warioi Ui? as vlcacribed oariier fo r  the
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variety ttie «»a^oaeat o f Vie aeuiral aaii acid lo 

part w«p© < î©C!«id by TI^ {F ig ,IS ) OLC (F ig .i4 ) i*@s- 

p®<stlv€ily» .*31 caa be se«ip t;iia  portion riaa m alalJUar 

C3«apo3itioa*

r>&ctloa gi

A 3 ca-*  ̂ b e  a e m  tv 'm  i t s  T LC  ( F i g * ! : ’ )  i i i l a  5 s^tS .f?u I s  

coastitutcd slm llarl/ to  the o f  tli®

Jouth la ila a  va r ie ty . ^-sitoat®r3i. fV I) ceireloae ( I )  

om ld be iaalat® ! a r iiv j c ir«3ato^ra.>lsy ctJia %

cx ild  aot bo o b ta ia ^  pur« froa th « iotttii IrkUjia 

v&rlflftv oould i)« Qbtiaixied la  a crystiaiiiae st&te (a ,p*

t t ia  t il ls  aIi« coapouad

a^ialysea fo r  &a*i frtr: i t s  (F ig * iS ) m d Xii (F ig .lQ )

spoots’a app^^a t »  'ae c losely  to e«tirelc>ijiO aM i t

is  plan^iod to  stac^ i t  at & la te r  Oat®.

.

Am  ea:i be aemi fros ti'ie TLC of i> &ikI £ and

OLC of the sie^^lesterg f r ^  f (Flg*14) ttiem p<a*tiaat 

t̂ave a otM^oaltloa siiaiiar to oiikea froa th© ^ th  liidlaa 

variety*



PLATE ----------  Silica gel G.
SOLVENT SYSTEM — n-Hexane : Acetone ( 80 : 20 )  
SPRAYING AGENT ---  H2S0  ̂ •. HNO3 ( 1 : 1 )

10 cms

0 -

SOLVENT FRONT

I
I

f
f
I
f

10

1 & 10 Dye ( Sudan III )

2 )  F rac t ion  B ( South Indian)  
( neutral  )

^ ) F r a c t i o n  p

6 ) ., D „

8 ) „ E

3 )  Fraction B (N o r th  Indian)  
( ncutroi )

5 )  F r a c t i o n  C ,, „

7 )

9 )

D

E

FIG 13. THIN-LAVER CHROMATOGRAM OF SOME CONSTITUENTS
OF CEDRELA TOONA



C E D R E L A  TOONA SOUTH IN D IA N  CEDRELATO O NA NORTH 1ND1A^

1 20 7o

2 24-8 7o

3 3-4 %

U 46 7.

5 5 5 7o

1 42 7 7 .

4 9 7 7.

5 2 • 8 7«

6 4 2 0
TIME min

AEROk^RAPH MODE! MODEL-A- 350 B

C O L U M N  -  P T E M P E R A T U R E  -  1 8 0 ’
C A R R I E R  G A S  F L O W  R A T E  - V C . - n l / m i n

A T T E N U A T I O N  -  ON E  S A ^ ' P l E -  2 yn I

1 )  M E T H t .  P A L M i - ^ATF Z & 3 )  U N I D E N T I F I E D  4 )  M E T H Y L  O L E A T E

5 ) w F T H Y L  L ' N G ^ i N A T E

FIG 14 VAP' . K chromatogram OF THE ACIDK
C O M P O N F N T S  Of  FR A C TI ON  0



P P M  i 8 )

FiG 1b PMR SPECTR' JM OF COMPOUND
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'g k if k. A I  H U d t  A L

A ll a .ps, «i.id b,p3 ui^aiiT®et@a, l^€^««t;her 

p«f©rs to fTacffeioa U*p» 4jKiU®* -'^tatlaajf vcire ta.^«a ia  

oriloi^foria, U.4.Q3S state-A to th« e^atrary* For t®tra* 

oitrcxsistiiane teats cm;jam}4 disaolved la  gsinitm-n

quaatity of aiJlg aad ec|uial aiaou it 10% aoiutioa of the 

rmg^t la tjsld,; wcap© aJU^*

Uif spectra were aeaiMired ou a t-<jr.4ia*iul;a«r 

«j4i->tfm@*:®3* ( l^ d ^  la  spectra wero tiiicca oa & Pe^klii-

iOjier laTffecord laoael li^ l;, either as 33^a*s (liqu id s ) or 

la  DUjol (3 >1143) I n&xlaa are rep tjfte l in  c®*^* *11 PKii

5^>ectra were takea la  a 10  ̂ aolatia^a la  X l^ t  midms 

atatea to the c^>ritrary, v lth  t^tramethiisliaa© as t;^«

Ifit^ .iaL standardly oa a, iu riti i Associates A»uO spectr>a«ti^l 

aeaks are r&/9rt«i In c/s fro:< tetrasieth^lsilane

a^ialyaes vcro c«iPX*ied out ojl ? ^ k la » i ia « r  '/apCKii* FTa^to* 

.neter Hodel 154; and oa A«»ogrfi^>h (iiioael 

i>reparativc aikJ th « rar ier was us®i.

-Utt ilaa usea jurl;i,j t-ils invest iga tioa  was i>«ash«a> 

wlt'n &ad activated ut 4.^^ to t  6 hr* Tm  varlims sirades

wfHPe pre. ared anii 3ta ioardlsod acasrain^j to Jroc asaaa pro» 

coJLir©^# ruia-laycr ciirocat j^&phios e&rrXed ?mt

usiag s i l ic a  gel ;n©sh 4i0jj coatal ilag 15̂ : plaster o f parla*
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log C€fat0la t€m:m m3 m p A i& l

the ‘JlwiMlmml F o re s t O f f ic e r ,  r-ftMt-mnf Jh a rw a r.

Place :>f c o i l e c t l ^ i i i  J l r s i  ra o g e , Ji^trletf
.torth wiiiTtt (iouth Xadi*)#

yot&l uc^oAe ei^ifsnsti

Tti& o f  y?x>d ( 4 *  a. i * i / 4 *  t t ia s ie t€ g r ) p o ifd e re d

OJid the powder ( i i  was ©^tractisi In a 3<>3£aiet appar&tus 

ia  f iv e  ^fetcii03 îXh. aeetoae* Th© €eidp>int o f the ojs^traetloa

i i  oaci iJatcn was dotf^cdaed by tn « a e g ll; ji ’ale veight o f the 

ftsldue obtitiuod a f t e r  evap:>ratia.i to ary.i«a9 o f a t «a t  

3&inpXe (100 ml>* /.XX tiie extr&cta v ^ e  combined a£id th «

»f>Xve tt was poaaved y ie ld  & 4ark iirowa smislbXid, 1 

(5m<i£̂  OH the mod itowdetJm

fcyK trftC tlo -i A g « t a ; ^  e ^ tx a ig t  M l t k , A l f i « r f t L t ^ X y f e A a

TU® alKw© aeetaae extract ( I  kg) mst -Litiaateiy i^lsed 

witli c o ilt#  ( i  itg} a;»ii the siixturu extracted i i  a 

saxhXct a^varatus suoo«33iveXy vrlth pot* et:i«r, «th «r

clJlarofors, etliylacetate, acctoue â id abaolute etlsasiol*

la  e&cU extractlaa vas judged as detailed abov««
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.k>. io lv e it « t  fg}
basea cK» 

uGetme ex » 
tx*act«

1 i’' et • ftitiiei* ji^yi brova vlacmM  
liqu id  with plefisaat 
o-mmr aad s ^ e  so lid  
p re c ip ita te  9ut.

2 leizerie >J t3ro¥u serd so lid .

3 . t  nm' la? la .2 iaff-colrjiired i^soir* 
phous powder, ^.iS*

4 jn i  iroform r--w a.3 brova 
praJEiCt •

5 t }>'IacetatG JO .■irlCtL r«s4. 3o1M
a.p* > rso®.

0 '.eet'^ae J80 *28 jgt '< browa miLaia^ 
o rya t«llia e  Molidf 
@« P • I/* v>SÔ '

7 Abs. etha^iol xao X8 Uact salala£ soIi4
Q.p. >

[i^or the dJT a i l  the e„\tritcta, ae© F lg .ij]

to iiyd jget n* so lh i p r «c ijit& t«a  L i th « pet. ether 

©>tract v»as f i l t « * e d ,  with o l d  pet. ether to

v^ilto rhombic aT/staXa n*p, y ie ld  25 g. It

i^ryataLlls&d twice tron  lH>n*eaespcft* flthtr ( Is l )y  sup* a06-iS^^» 

yiciid IS s. it s  n* . JJo-JCiO® sazQisted i t  to  be coOreloae 

rejortod  iii tne iiterature^*^  C i . l t a*p* ) %^ich

coaiirtsea W nleincitai euiol. 3iJ» G»Xecular weight, 

colour to jt s  sjifcsctraJ. Ui&tu «i3 ^eacrlbeci cxsiow*
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.‘ci aiiai>'tleai aaapl® >1’ c«4reioa« iiad cup*

.ia7-Joe®, -08.6® (c , O.S^) (U t .^ :  - iH .# ) .

(iouaa* Cf ?4*02i} H, 7.a5. rccjuireai C,

if ia lem lar wci^it i-auiiui l:̂ ' Jaraoaet^ oetuod

was 4ti7 (calaultited Add)* It  »av6 ^ree.i coi. >ur with

a lo . iateiijie red ooir^u? wit i trlp .ie t r i t^ r a *

aUlu;;i IE apectruai iu75, X^O, 150S,

1̂ 380} loXS) S8; ,̂ B75, 7SX ca #pe«tt^?ai

( i i i  ~  10̂ : «o iu tio a ii 45, a7, 77, H  sy a v five

te rt ia ry  tlP^upa;, :j7Q, 4iiS aod 441 <y a ( ’'•aubstltat© *

i ) îS3 n/s Clti, pjE*7t a oa the epojd.<i«3 r ta g ),

c(35 a-i<l 414 c/B (2 doubltita, J «  10 c/3} vi.iy l as ),

34i8 c/a CiH,protaii tiic dla i jheiiol iUiKStio i vlilelj dla- 

appeared f>o aauteratl^a),

‘iUg lli:^ i4  i^ort4:?iii Xnc f i l t r a t e  o ?aoe ioa wel^hod, 

!>.)  ̂ o f 150 g waa c:uPo«&tdj;rapJioa w er IV (1 .6

C:0 a i X 8 o

rr.»iO* iXuimX, * ̂ at lo #cjlusie »'jt j

1 p0t .  ether TOun;. X 
1^

6D 55 A ♦ 3 
<F lg .l)

U t* «fc 'T̂ OCtei X 
11

ZS 23 C
(TU i..F ig .3 )

nr rieOUi^ êas TOÔ nl X 
o

1.5 1

5 S 3C
7

la U B

V aefliLxei with
USLjC\4 «/

•* •» 15 10 F
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I rBt.etnw elut»i rtaetioiu -ia g ftio a  ot i  m>d

Tn« a ^ e  pert, du ted  Tractloa (F r . i

waa distilXed aad a fracHaa, b.p. ta«a vas ooIlC'€̂ @4

%»?ilan tOTineci • .ow fraetloa* (A ;, wt. g.

^  apectruaj 3 8 J j, 2740, iT jS ,  13J4, 1618, 14*55, 1445,

ll^Jp  l i m ,  Idas, 1116, IJTO, 1 0 ^ , 8J0,

Xh<* rejsl^Q (aa> ^ a ti.ll^ i &a b>llia^

fractiaa* (3 ),  wt, 41*5 g, Xh apectmia* ;A j5, ^oS ,

1745, 1050, 15B7, 143a, 1446, l£ 7 i, l ^ S ,  1174, l j7 5 ,  S30,

785, 71̂ 0 c®*^.

^gAgti, Aa. aleobola^

The l3 «  boiling fractioa  (A^ aS g) c:^o;riatogra*>h«4 

ovQp C7Si> g, *2if 02 jt 4.5 <sa)*

Fr*-io* -i& tiO  VQlUn® wtmig) iimmr'm,
".■r —

Pet*etii«ap ŝ SOal Js. 16

2 ^^fiaseoi? «» î Ôisl S •

3 1 *^ «2Satal X 8 «»

4 2«i^ 5̂03!S1 X 1̂ '

5 5iJ3 ;a X iJO 6,17

18.7 .ieaq^ultiirpeti® Jijr- 
(.irooarbooa 
i’*X^»4« TLG *

3U

ioae a©3iialter^>eae 
JxydrocarbcKis .iOd 
aleoiiola
TLc r ig . s ) .

Total rucovtsry; y4*S7
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riydroearaaga

the three tyr-ajê oar;jous (pea'i 6 8j

in Fig*4) vcre isolated b/ ;^re;;arative oLO by iajoctiiig

tri€ iiyirfjcar joa nljrtire 1* g) oa «>iuija F (ausciaic

4> > ly c a te r o f  d ie tJay lenc g l y o l  oa C firoaasorb  W, 2 *5  cis %

2 iot«*3.* at UijjLig .If 15 ibiv sqmia*) as the c&rrier«d
gas* Tiiros ^ractio;is coi'rc3po:idilAir to eaeh (i.@ * peai

l> i>  aad 8^ vc^e  e ^ ile c t.© 4  i i i  a ^ a r i i t o  r e c e iv e rs  T ^ lt) ta i.a e d  

at *10®.

riie i'ijpst frao tio :i (corr«3^o iiilJig t ĵ peaK 1) aa

d i a t l i i a t i a a  tisve  a O J i ^ r ie a ^  ao’iiX e  l i q u i d ,  ?>*p. 8 7 * ^ ® /

a *7  a*a, X .48 q6 , ( e ,  lo / . ; ,  OS.Oil

(<5al<J* i  y ie ld  i .6  IK speetjruaa rolO,

1660, 138«i, liH>4, 780 csa i'roa its pli;̂ 3ioal co îst&ats tii«

^^'drocarb^a w&s auapeetea t 9  iiie e.)paeiie aad wus c^riTlrii^ed
1*'

co^3^MU*li:tg i t s  J}{ apoctrain v ith  ui&t o£ the fiuitn.&itie 

CLlt.^S  33^ 1.4851, d ^  -i^s.s® P.na mpedtrmn

48 arU 54 c/3 (31, I bo?v:>s)'/1 ijrcmi>i,48 c/s (S !,

^ e t “i y l  gr«R ip), >3 sya (S .l d o a o l« t J « 2 q / # }  a e tJ iy l &

t r l 3 ’a 'a 3 t ltu t€ d  d m b le  :mid) ari<i SC® c /s  C li l ,  v iqy l p z ^ to a ) .

?ih« id «t i l i f ic a t ia a  v*B3 <K>?3pl0t©d by tho preparation o t  

cadi io ie  dih>'droa*lf>ride fros  eopaeae*

Cadi-io /ie  d i j ^ d r o c ' i la r id e  r r o a  oopaca»i  { e) was

dissolved i i  dry «t her (8 kiI) auid dry KOI g&a was paaacd ihrmigh 

i t  at -lO^ i’or le hr sy:id lo i't as auĉ i (a4 lir ). Thm # tii^
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was thea replacoa pot. ether m d  ch iiiea , 5iie ttrysiai*

0) ’ti^iaed were JTiltered^ waalied v ita  cold pet* ether dried^ 

a.p» i ie ld  0.372 g. I t  uas er/3t& iiis«d froca

etliy lac e la te , &*p» U ]^  -40®. riU^d a*p* with aa

au th «itlc  »a :v ie  oadirieie a uiydrociilf^ridef (a «p . H7*-X8®> 

rcrnalned uodepressed.

Far>"ie3^iiOi t̂ ea*. (aLC Fi^.4> vaa id e i t l f i e l  &a raruea«,ta

W I t  u i i e i t i c a i  re te .tti^ i ti®o wltl'i tfiat o f  authattic spacimea 

obtaiaed froa the w âd o f cadreia t ooa o f lioptn ladiaa variety*

. saco. i d tractio.t (prep. aLC) (eorreap^adiiig 

t  > p©ai< 3} was d is t i l le d  to y la ld  a colourieaa l i c ^ d ,  b*p* 

iaa-l03®/ii*5 Sia, 1*5005, ♦iO.Sa®, 4 ^  0*>^4X,
66*0 (cala* 2 p  (Fixindt v , 8£*;>} il, XI.39*

1̂5̂ 2̂4 11*765;',>* was aaapectad

to be <5-cajl.iea© Xurthop i>:>rao out th,e cocipariaoa o f i t s  

lii apactrua^*^ with ctiat o f trxe authaatio saaple v^iioh vero 

fauad to be vm^j Ide.itlca l* (L it*^^* o l^  i*50So, 0*3175,

[x ]^

th ird  fractia-i (aorx'eapoadlag to  paeiX 8) 

i ia t i i ia t io a  aff'wdod a a^l?xirlo33 o i i*  »*p* l04*i05®/iJ*S asi| 

a 'f  l.&JOO, d̂ *̂  0.ij«j74, -«0®, oa*iil (ca lc* 3 p= ia .a7 j,

y ie ld  0.5 g. C, i^ .l4 j a, J*5a; ^15^^ raquiraai C,8^*10}

il, 3 *^ :; ) .  iaada ia i5 , 15iX) i*i I*< apactru i &thX arosatic

proton s ijaa is  i  i I t s  ?*tt spectru?:: 3 x^geste. i t  to b© oala^.eieaa* 

roia waa co.ifirmad ir/ conp&rl.iG it s  la  apectmn v ith  t*iat o f
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the a iitheitia  aasaplc wiiei ihssy v e r« icMiiia to be 

(U t .^ ^ i a j^  i .5 1 ^ ,  ^0® ).

. la ap ectras i* >rJOO, ITfjO, 1615, 15CX), 1480, 1 ^ ,

1.00, isao , lijQi), i-i80, 1040, lOSQ, XK), i46, 30S, 882  ̂ SlSf 

S^2, 702 ca*^.

PMit apectrus* 1t»o visu^ets Cltii ©4tcii) centred ut 44 luid iX> c/a, 

(J, 7 <y'j#i l3opropyi ^ra«p>* A Oaa&Let cc.it red at 75 c/s 

(£fi§ w «  7 c/s} ©ethyl jroup j, iL^i sy'a (S lj  aroiaatic aethyl) 

4(X2, 404, 4lLi, 413 ioroimtic protoaa).

^^etio.i A" (^gygear >3:13 aad ^looii^laj

Ji-ice trie OLC uid TLU t^iis I'ructloa (F ig.5 jizid Fifi*S 

reaii©ctii?eiy> revealed t£X« pr«s@ieo oi* &tl®iaat five caispoaoats) 

i  g of it  was e"iro2Siita;ĵ apbte<i over a - i j V "  CIS} g, 14 X a 

i'le course o£ Uie aeparati^a was f'^llovsd TU» and OlrC,

i-r, t * iiu m t iiatia i^ol* ^ tig )

1 ?et«eth€sp • . Ctel X 1 •

2 • • iKtei X 2 a*al^ TLC apot..rlo.l5(a;
aLC poak 5 
Jadal«ae*

S * • aCteil X ^ a.OlD TLC showed zalxture

4 •* •* K »  0*^^1 TLG 9i>ot .io*14(bj
uLC (iO^ pup«) 
peak S« .̂ doo:’iol I«

5 ioa^npet *€ft̂ icr 25*75 ^ml Sei U.OjIS TLU showed
£ilxturc*

o X C a .106 TLC SJOt 13(c)
Oi-G ( X^' pure) 
peak ii*Alcoi«>l II-
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Fr.:f:3. iiucyit Mtio /ol.
«

7 :Hj u  spot, ether 2Sj75 8 0.18^ TU: diiovod 
iriixt ores*

8 » 5i>i5a . : ^ i  X S a .L i i «

U»i&«ae 4» .'A^ol X i 3.136 ILC ŝ JOt io* 
<il£

{siiii§lo pe&^> 
.\loo.iol

l i l .

1 0 W*’!e.iust5a« ls93 iiO.il a 5 thC shoyed 
.■dbttur®3*

11 Me >iisliQU«cae I»J9 *iUSll X e 0.058 TLC ai.1^© 
spot* ĵ .Q 
j;jLi.i-urem

.iccavcsry ••<1 a.aa? e

Vop TLC, ace Fls*S â kl Sil>C, i'ig.4*

f’fa c tloa  oii o i i t i l la t iM i  y ic ld e i a ei>l'5arl«»a 

;:vnbilc lic|iild, b^p.Cbatii) LoÔ ToV b sis. ^unatlty uVinUable

pGTcitted us to taiic ta© l l i  spoetmsi oaly viiich vas fou-id to 

be auperl-tspasable v lth  tsuat o f oadaleio*

.Mca^l Xs s^iatiiiod to yirJl^ a swe©tsselilng
lilj ^3

viscous b*p*(buthi io0-\.i0V»i*^

Cc, OmŜ 'Jt yieXd 0.07U iX* (touoaj C, 30«4ii H, li.-aS. 

jrequirosi li, ss>e0tiruas

rac i’.'Li ajjcctrua a i>v©a iho pr©3©.ice oi' t  viA7l .^rotoa

Clii c/a)» H«uoq I t  mail bu a bl^X'ciic iiloohol.

a ’dfjve w©rc £K>t ooiUjjflr&uX© avyj^ bicjdi-C

seaquiterpeae alco ioid It be a uew a«3i^itorpea« aicohoi.
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Firactloa oa dlstlXlat lo.i a

colour!033 l i s ^ a  l>,p.C'aativ a '^  Xm4^J&»jJ
-100.6® Cc* y i« I4  a.ax> g . CFmiodi a, 80.i?|

Ej U*SB. r«qulp<sst Sl^Oilj H, ii*79^ i* Id

(F ig .? ).  I t j  P^i »y«otrua (F ig,la> i*0Veal«a I t  to b© a 

blcyallc tertiary alO'>hol* i'Hrther frosi the ^>^&risoa of 

tvie î Hll apeotra tiS I  &od. .Heohol I I  i t  %r&3 ^ sp «ct e4

tluit the^ mi^ht be dbubie bood Isomers*

/»« i i i  the ease o f Aloohol I ,  the iiats liivoa above 

ver© :ix>t %a agre^e it with o f tlie siiowii sedquiterp&ie 

iileO'K}ld| i t  sd^iit be a aovr se3-^|uiterpeae & Ieo.^l»

AIc»hcd IX lt  f’raetioa J was ob ta lo^  n j a carystalllae 

d'^lldt a*p» 83**J4P. I t  \stas oryata iiised  aae® froa aeeto- 

;j it r il©  uad a.ace froa  pet* etnor, IQO-IOI®* ^'Ixjal 

im rifica tloa  teas doiie it#  mibliesatioa, m.p# i(K)-’10i^ »

i < }^  -la® CaiQXri ( « ,  6 7v̂.) -4*5® ( i t i i ) .  (Fouodi C, Si.Of

H, i l .S f i ,  req^ireai C, ^*021 H, i i.7 ^ ^ ). I t  gave

a aegativ© T;ii4 test* Id  speetruaj ( f i s * 8) .  Trie abse^^e o f 

a si^ ial Juc to a v io/ i prototi ia  l i e  i*Mit spectpua (F lg . i l )  

ff^ip.-orted by tUe a^ ia tive *a i teat led u » t^ Jjeliw© I t  to  

bo a tr ie ;  a ils  aloot^^I. l:\irtfier, the ooapariaon >f the abave 

pEV;3ic a l data witli tae Jciowa t r ie y e l ic  »e^<|uit®'pGJie aleonola 

revealed I t  to be a ae^ a l6€^K>l«
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.^msFMUm. i^ito ^mVtAk ii.^  acia ic  srm stim t 

. . f r a ,c t lo :M  ThQ  a tK w o  t ' r a o t i o a  O ,  i j* 5  g )  w a s r e f l a x « i  

with 0tha )̂(>iic .ia3H (5jC, 5 g .iaOii) for 10 bp oa & mt<;Tbath« 

i^ie alcoliol was tlimi (listJLil^d o f f ,  t!i© pr^KMat eyatporatei 

to -iryaess, mlx&iX wlto al&ture ex

tract ©i ia  & aaltahle 303tiii0t lippuratus « ith  bm*eae fo r 8 hr. 

Tsie betueae ^ tra c t  waa cooled, viia:ied v lth  waiter CiiO a S;, 

briae (iO eOL *  2) arti dried ofvcr aoh^droua 

solvent was a>api©teiy re-KJved try y ie ld  the acutral portioa 

as a proc&ict, y ie ld  i^ jo t  i j , 5 ,

r€(Voai©4 i t  to l>© co.ialatirt^ o f 8 coa^a leats wh^a# se.iaratlou 

was a tte ip tea  by ohr-jaatoipra^hiji^ 1 g o f  the above fr « c t  ioa 

oyer ^  (iiy.Q £j 15 an .. «j,5 caji □oiaitoria*: th « si^ara*

tiaa  by 7LC.

Fp,.iio* i^iaeat iiatla Voli^e *t(g> ae^sarics

I

£

?et*ether

?et*©thcr

ao s: 1 

^  sil A o.xoo

??©ajisp<tt .ether ^5*75 klD ral x 3 D*04»4

ieii4ijpet*etixQr «J0 ^l at 8 0«0C3<i

rlixture of 
drocarbcM&si 
InoluUlnk  ̂ eaOalaa

lixture ot Ca4a» 
1^4e» Alcoiiol I 
aiicl Alc'?hol II*

.fixture of Aloo- 
hoi I &mi Alcohol 
U .

• • .  • •  GoatiXm
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Fr̂iom ^laoiiit iatio i^oliuse fetCs) .■tesaarka*

5 3e:ĥeae X 6 u ao i l iixt ure o f 
.Ucoaol XI 
a.ui Al<»>hol 
IIX .

ti aenze^ui 20c]l X a.D8i ;dixtur© of 
Alo^hol U2 
a îa UAideti* 
t ir ie d  eo©- 
poand.

7 LiO-l X X J □•aJO. liixture o f
u o iaea tifica
ô :u;)OUiKU(*

aOol X la 0.;̂ 5D ?*3ito3t<ar.>l,

&s revealed
li&oofvuTy •• 0.SS3 g ( •

Ca4«Al^ie a:iti i^3(»4itQriA®aft_Al©ori^^ I*  XI AOd H U *

As the p€tree;itiiijo o f cadal^c aaui ti:i« aloohals

1.1 t îe raixtur© (Imctirsas 2-<3) was quit© l i t t le  th ^  oould aat 

bo o^»taixi^ la  & i>ujpe fo ra , iiovmee ^  o<»ap4irlag th« fLC spots 

vitii t.'uae o£ tlm aacipieiS th« preaenice o£ th« ab«^«

CKeaponads with the approximate porceata^^o was ©stabliahad.

-aitQatflroI t Fractioa S ery3 taliia«Ki fro-: acetone Into %itiit e 

lea fle ts , a .p . lS7-:9®. O.aJO g. TU: 3̂ 01 aad th« m.p. au6Se»t«l 

I t  to be »-»ltost«arol, iurtSior bor.ie aut tar l t »  H  syectrua »Jileh 

VB3 superlapoaable wlt!i that of the autiieatlo specloaa. Mixed 

O.p. «Uh tn»t a£ authortlc ssaijle ronaiaed Uffci«ir«»s«>i-
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Ci..gi(&4;4a a< tfiou^u the preso ioe o f these

a/ bmmiBe o i u ia ir  li>v ^«reetita^e

th«ar were o^jtaloei Juri î  ̂ c tromto^aph/*

Aq3L41c ^apAotlc^ ;̂ The realduo.rcm iaed &x'ter the extraetlota 

wit^  ̂ beiiA&iG 3i' the M.^3.U.lled fractioa^ was d l33oIved l:i 

wiiter (jOO o l;  aad lic id lfied  v ith  diX .iCl rea }*  !l^e

Xiberated o i l  vaa e^itracttol with etn«* (LO a l i  4 ), the 

cc»iilaed CK<.tr&ct3 wero «iaa<^ with water (SO ^  x brlae 

(;J0 til jc 2/ &ad dried. . The ao ive it was r«Rpire<l aad

t.^e oruie aoid (o*?L i )  vaa iiyia<xi irito two et^al parts &o4

o ie iJart was trea te i v ith  a light excess 'i t  d i«2o:ieth«ae* the 

resultlcig aetJiĵ l̂ eartors irere 41atliie«Jl to  y ie ld  «  pale yeiXow 

'J il, b,p. lD 5^®/a*5 m , ^ ie ia  j . ia o  g . OLC; (Fig.X4> r«^eeied 

i t  to be notliylestora o f fa tty  acids, ay con^iari^^a with the 

aatheatlo aaapiee arKl the foilow:ia:i aot'iyleatera o f the fa tty  

acids vere ide^Uifiedt X) Paii3ita te  oXmte 46«0^

3) Lla^Xia^te 5«S^;.

XX Bqqaeae eXuted fracti^ t (Cj..

riiia  i'r&ctioa s;i*>ved 5 ap jte  oa SIC iFigmZ^ apot Uo*6) 

arii4 aS#5 g cj^roi^t3gra*>'ied ta eXfect the ao,j&rattcm of 

the <K>iialitueiita j ĥtot *4X^0^  XV (IaW iSO cs ^ attd

tue oourae ^f the aefc>aratio;x v&s iToXX jwed hy TLC*
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F2**:4a» iOttfiOt fisatio wtCg) .ims&rles

1 P&trn&thm m ji 1 4» •

2 P et, ethf®* ■wt <m al £ J 16.S ^Usture o f 
Alcohol I I I  
f^«sltoatflarol,
c(Kir«a.oa0 &j3d 
\iaXdmtiti<&i 
caetiiKiujads ( 2/«

S ‘<i09sX X 10 ^^xtar® o f  
u^ildeiitiried 
cmpoaiids 
p »3 ito «ter^ l 
and oodredoae*

4 fie:uiP0t«e th »r soiao ^oa^i X 1^ 4.<l fe s t ly
**»* lto »te ro l.

5 3<sia*Pet, ether ?5sa5 X 5 0 *^ iloatljf
^••3it08t«rol«

6 BecuittM m m , M, IB 1*7 «iixtisjr« o£ 
e«lr«loac» and 
(»sg»9aiMi X«

V.i®o<wr«pj' • • • aB«£ «  C
a# rev0aXe4 by Ti«C»

Alt^hal I l i a ThotUfî i a i l  i l i «  IrteiiviOaiil rra«ti.3iiii » f  

fractioa  aliiavred the i»p«»e.4«o  <>f thta alcohol oa XLC

i t  oa^xXi not IJO Isolated i a  a puy© as i t  v%» tm ad  Sa 

jj o lx t u r o  of l a r g e  quit it ifc y  o f  u2i i d € K i t i f i « d  cospou ada f jmpo* 

tjably aaae h i^  i jo l i i ’isj ostera*

" — Jitoal^gpoX i w»4 5 V6$*e ci*yst&lii3®ii

ra te ly  frora •tJiai^l y ie ld  «t iite  orra tA liiae  ?i>lld#f

s .p . 1S3 -S7®, 1&4<»7® aod 134*sy^ r « 8?«etivel>  . Hixml a.p.
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a ll  triree vJlth ;>.iG aether rmraiaed uo4^re9s«»d and 

!i@ ioe Vie^ were ooriblj îei mU. crystaLllaod from «triacKi>l|i 

n.p, yi®ld  7 *i i t  gave a positive

i,i0bortma*3 t ^ t ,  (Foiiadi a, aa*^i H| I^«3*

C, lit fH«se data It to hm

p-aitoaterol ^pported by the mkiciprejsed a*p« on a<teil3Ctur« 

Mith 6 1 authi^tio aâ iaple* liowm^ t̂ i6 idmitifiGfttloa iraa 

ocKapl^ed by oaopai'i:!.; Its Xu aad PHtl sp^tra  with those of 

tiie aatueatio aa?::pXe whei tii«y were foujul to be s.j;p«rii^93ab(le 

Lit.^*^i ^.p* 140®, £<̂ ]̂  -as^i.

Uudralo^iei Fraction o oa oi*/stalXi3a t i ^  froa bc^usea«* 

i>et. @ ih^ (X i i )  yielded wfiite rrior.&io crysta ls , a.p* 

y ie ld  0«6;>;£ g« I t  m,^ idm iti£ lm i as co<dU*eloa« by it#  misiea

st*P» with aa mitliGê itie aaisple w îic  ̂ recsaia^d vu^%prmam&*

IV MeCfeitĈ Î̂  U.uted i^actloA (i^yactloa i>)»

Fraetioa E Cl2#7 g ) was eljrosjatograjihod ov̂ ac*

(2-^ gy IS osi *  4 osi L.I ail attoapt to 3%>arate ih «  eo.iuiti- 

tueata. ( io r  laua, a©o i ig .S ,  spot ? )•  a l l  th® fraeti«m »

wwe Icsiad ta be mixtures as revealed TLC ajisi iio

slx) ;̂lo ocxair*oiiiti c ^ id  b® ijolatod.
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£due;it )'iatlc» V'oXuase wt*Cg) Meriarlcj*

I  ?et • @thmr • ISOitil :£ IG • -

• A 10 5,0 riiC fix tu re , 
giU3t::gr la  nature.

1 f3 J ISaal J*. u 5*2>7 lliC sdxtMfm, 
gujisqr la  nature*

4 •• ZiJ7 ioâ  ̂X9 1*1 •

s *• 5sM 15QN31 £. S 0*23 m

i©eov€ry*» 1^ .;^  Oa»S% )*

V gg>cti:>g i" i Fatty aoltia

iiijice 30Jae i'̂ XS g> ^ 3  liol4 axi the o«'>lJU2at

a fte r  tho ©iutifjii with «i« Si«beose ie C5»aS} (duriai^ th# siala 

cixjr9Qfttogr«^i)y oX the Cr&ctloai tiie &l.u<'nla& u iM  la

the e ir«a»tosr»iJiiy was refluxed sor a hr an a wsiterhfttii with 

^etoa^iolic (lO^,<ia^aaj. 40 g> to reewear the siattriaX

v^ich \#a3 ®JiSi^«ct«4 to  be ftcidle ia  oatur«« I t  was th m  

r u t t e d  hot Siiid mahed with etlm.iol iv&t@r 

the nitjfe*at<& the iU.cc^->I was d l j t l i l f d  o f f  aad the resl»Me 

evaporated to  dryness* It ms disaolvfd  la  vut^ 

a a ld lfied  %rith d l l  liCl (eoTgo red) aad e^ tra c t^  vdtfe «th ir  

(fsO 3C S )* the tKKsbJiiM ethsr %f®re wasli^ with

water (SO ral x 2 ) ,  Isrlae <S0 sO. x &nd dried CU&2 % > * 

so ive it was reejovod to y ie ld  th « darli ?i»<s<JU3 liqu id ,

1S#0 g vHich «as treated with d liia «3©t aae (fro*.  ̂ g » a ltro - 

soacjtiiyl urea) aod th© resuitla^ aetiiylestera fra«tioi«ted*
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i'raoti^a b.pw"0»S m n e ia  (g )

a lii3*50 1*3

& 15j-6a

c 10a-;i5X> 5*2

<iesid]U0 *• 6*6 g.

15i« Hi o f the afjove ecHnibined flractioasi

i &9 b Q) 3.icm«a. i t  to  b« coii^iistiag o f s^hyleat.sps o f 

atreifcjht chaL î fa tty  a d o s . Si »p«ctraa» iCSOf 4^60, iJJOO, 

i ’%5, 1475, 14S0, Xt-70, A24S, 1175, 7DQ 3y

comi^^arlnj the rcto  itioa  tl£*^ o f co^<>ao:tt3 0*1 3LC o f  fjp«etioa 

(<i> aod (b ) with tiiose o f the aathfsitlc saap l^  i f  aethyl*' 

esters o£ fa tty  aeids th# fo ilow iag esters were to be

pr«scrtti 1 ) ftrristate a ) Paljalt^ta 22^ £) stearate Zf

4) jlea te  5) Li:K>ii:jat© 4a?.

r)eae&iG extract wlild^ was u trrowa sec&lsolld 

O j  g ) was €s*r3tallls©d tixrice trom bmzmiefpeitm eth®r Cl s i ) ,  

ia#9» o i  g# Xt was idQ it l f lo d  as o®«lreldKi« ^

i t s  mixed a.p* with axi ^ t a « i t i e  aaSt^lc vtfilch recmlaed uadep**ea- 

se4.

The raother liquors *>a aoac^itratioa (30 g) smred a 

TLC patt«r;i slcsiiia" to tiiat o f port, ether oxlract. (TI*C, F ig*2,

ap’-̂ t 3>*
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Îve ethor &xtracl g) w&3 r«ITXuxe4

with bexia©:*© (SX  ̂ al/ witii a t lr r i- ij fo r  o.xq  Jir* Oa 9 >oliai: 

i t  mis ana tho  reslJbic vaaiie4 v lth  bcb;iftea«. The

f  ite ra te  waa co.ice.itratcHi to jjive br >wu ^  f>ro«iuet 

g) alao ahoMod a TLC p4»tiora  to tiiat of

i>ct, ether ^tr& ot (fLw F ig .il, 4)*

icaa&x̂ t iaaoittblcaii *He r«3i<iu© ot>taia«a as buff-ct)lour«d

SiUiOTphf̂ Jt.s pvyfdct oa dryla^ w«lg;i®d 5IS g> ts.p* > k

m a li quantity { g ) was i>{>ii«a with 20^ itl®. iiOl w]iea

rml eilcRju* dev^elopei i idicatlrj^ the ĵ ;iv6rslv:>a of louco*

a.itiiocyniaa t:it3 niituoeyalaiaa. Li ^peotniat i>425, a^4l,

1712, 1316, 1517, I4d6, l:B J , UJO, 1143, UOS, 1D47, 130
•1stiid S34 03 •

iî î4Â 2T

th is waa aUtala«d as a <lar^ arawt aus«3y produott 

y i e l d  3  X i 3  H i  a p e o t r u is  m o v & i  t .h «  £ o l l o v i a ^  b o n d S i

2>a7, 2817, 17^3, 1038, 1043, 1;^5, 1504, 1456, 1^77,

l*i03, l lo 0 ,  1075, lU i l ,  873 aiid 80S aa*^.

ii-XiiAJr

^ i s  was o'Aa-ned as a ci*ia30iir®»i <arystailla# i«>114,

!3*p« > OSO ,̂ y ie ld  30 s* IH speotruiji «309,

10̂ 16, la is ,  iro4 , l  '*4£, i:i7a, 1282, li:v3, 1^ 1, lOSS, 878 
•1and 8;^  •
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AG dDO-l&

ihis wad a doric brovi shlolog 30lld| aup« > 
yieXU ;̂ 80 g« I t  displayed th» fdlX^vriog bt̂ nds ia  th « lii 

spmtramt jSoT, idsa, l^kiS, laOS, laos,

XS77, XaS2, UU» 1058> S70, 8iJ, m> axtei 7S$J cs*^*

Aiuounri. id̂ iÂ iOL

thid v&st nl^alafid as & biaolc soXi^f a«p* > £30^, 

/ i€ ld  XbO g» I ts  Ii& 3p€N3tru£i 9m I4 fiot he tak<m aa i t  

«iot miacdoXe with ^ jo X *

..A M a i i . -  .^-j i^ im 'M  2 ^ m A  Oi U a J M

Xhfl voq«lt The wood was ^>rsoured fro 3 tua J iv ls loaa l Foraat

tiaX4vaii Foro^t <Jiviai>a9 U«P»

X PXace of ooXXeeiicKis t^aXHtiaX ^OQit oX Chaicata raAg«
ia  iaXOMâ ii Foraat i)iviaioa*

2 aijfthi o f th « trae at Ure&at ?ielgiiti 4^1/2*

S iialiSiit of tJia traai 55*

4 Age *.?f tiia tree $ ^S-40 /eara,

YotaX aogtooe miJCiaali.

?!i« Xoij of wood (S* Xsa l̂tii aad X*X/2* 41a@teter) waa 

disiatmigrated to the powder fora aocl the (powder (13 wa$ 

extracted with aoeto.ic ia a suits ale aoxlilet apparatus ia

fiv®  Xot9« The extracts were ooubiaed aa4 tJbte m lv m t  uaa
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rmcfvea to  y ie ia  a iarii browii a «a iso li4 , 1*700 ^

0.156^ imaed aa the %roo4 ,-owd«r).

^tjritctloA  Qi thg to ta l aoet jae ejctract with d iffgpgat aalvfeita*

The above aactaao ft?;tract (*140 vmM isi^ed i a t i »  

rjatei/ with oeXite (443 g) â iii the aJUtur® extracte i ta  a 

Johxlet ar^Jaratus iiuoc«3aivcly with pct« et!ier, betuBm©* 

etner, cliioroforsi, etli^iaeetatei aaet'>ae cum ab3>lMt« etha.^1* 

"Ŝ io c id-poiat in  each extraoti^d was o,etm<3lae4 by th « ®«t:iod 

alrea4^^ dotailed*

»«>• ijXireit wtCgi l>ajied oa 
tiie acetoiio 
eiitract*

Hâ yu*.l!:s*

i P«t, eftii^ 4a j a 3y»mi liciaid 
'nith pXsaa&at odo^ 
and sosie solid pr«* 
olpitat@d <mt«

2 Deazo-iG o*s a«8 JmT’t  Urmm s«Biii^lla«

2 iithea* 45 X0.2S l^uff coloured mtxt* 
ph3U» ĵKMfdea*»
V ;S0®.

4 aiilorofoapa 1*5 jaPtc blae-c 
pro<kxct*

5 - .̂thylaeetiit© 65 12*5 llriesc-ff«d mliA^
£3«p* > 2*6Ŝ #

6 Acetoae aS5 l3aro%8a 
3oll«i» m#p* > SSQr,

7 Aba, etha^Kti 10 w#<37 iJar‘4: byLao'̂ : siil^dUig 
ao lia  s.p* >

[Far TJU. o£ a i l  these ©-.tracts> 3©e f ig .a }
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PKS.iiaat ficrtjsci-

Xa3l 4i t i  >g aifel ideatiC loatioa os

ySi^j^ayS* soXia. aOi^arated i:i tae pet* ©tiier

«as y i i ’\ ooXd y©t* f t  her aad the c r y « ia l»

driddy a»p« Uii^dQI^f yl<^d l,*S The uod^^reased m.p**

<3ii adalxturs with an ii^ theitic  aooplo o£ oeUr6loi:ie e laUIed 

U3 to la&'itiXV tl'iii eoi^ouoil as cedrei^iie*

•ia4e.,iiajAld,...gcjrtl->g  ̂ ?.ue aotiicr liquors 0.1

affc»r4«-i & vi«C0U3 liqu id  (S8,6 ciX* i^ lch  *J8*0 g vas chrt>-

?aatographed rjver ( i i o  g, ijg cs x 4,5 csi)*

iJatl.-i Vol^©  Wt(g) ^ H^aarkj

I F@t, eth@p - COO ul X 22 17 iS0*7 A ♦ B

XI m LOOol X 14 6*4 ^m9 TLC i^ot 
^o. s 
/igja.

I I I MeOii * i t m j. 8 1.6 5.7 11*0 ^ o t  
MO0 7 
Flg.is

IV fieOH t CgHg 5«aS 3t 4 0.5 UB 7iX «to t  
ik>0 9 
Fl$«is

-'i«ria:£ * e! .& 8.'^ Fatty F 
aelda. ^

tocov^y*** 28 g (iOQ5?>*

pqt. eth^  i^ t e i i  .fracti:^;u QS,

1B10  ao-^y©  p 0 t  *  o L iitc s i f y f l t o t *=5̂ ^

distilled to collect a tr&Qtloâ  b.p. lla-^i^^A.? s^t yiei<l £*2 g.
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It  Wii3 tem©d &s *l»snr A* * X*i spe<stnim*

327J, asJK), 10*^, la ia , 1577, i 4̂ ,  i4: .̂5, ix.'H, xsa2 , la :^ ,

JBO, > ;x), 8 ^ ,  STS, 7J7

Tae u o ila t i i le d  residue behliiul wad

•Hish b^iliag fra«tioa*(fc). Xil spectrums ^aSO, i?4S, i4'm,

1080* 1^55, li?5, UOa, 725 o®'^*

■lyirocar joas A*

/ro"; tii« iiste-.ijity af ih© t^.id esa* )̂

i.i the Id 3p.ictrua o f frao tioa  A,the a io i io i  fraetiaa  

to be prese tt ia  aeg^l^ibie qa&atit^' ia  i t *  Aavm ^  fra c tioa  A 

Ca»7 g ) was CE%raaatoiiraph©4 over  ̂ (BO ^  ct:̂  x

Fr* VcrfUiiae 'st(g) ..i«iark3.

1 P©t* ®th,€T aO sal X 4 2*6S i5®sctjit(irpaa® tiydro* 
cariKioa.

ilmst a l^ s t  a l l  the vas oluted with p@t» «th®r

o;ilyt it  ms e:,>.ioiud€ki that J-raatiaa A (^aalsted oastiy of 

I^Orocarbaia. Sne two aajor r^droctorboua (poai£ t> 8 , F i^«4) 

w«r© Iscjlatud liy preparative jLC* TU« !^4roearboa alxtur®

C1«S was la jected  oa ooJÛ â (auaci^iie jjoiyeater a f 41etl^* 

glycol 5.1 C'u*cEio»or'i> w ( j* 5  csi i. 3 aettra i at 160® usiag 

it. (15 Iba/sq. Xii*) as tJi® o a r r i^  ^ua. Ivo l>actlcai« oorre f-
A

poadiag to  each poai ( l . o ,  kS and 8 ) %rer« oollected  ia  separata
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3y caapari.1̂  t>i« r e te it lo a  time o f the lydpoe&rbm

1 , Flij*4> v it li tli&t of a-i aut]i© ^ ic  aaapie ol oopa«zM 

the  prose ice oi‘ oopae^ie, thcxî ĥ la  & a ĵaXi pearceatage (

\ma estauli^^ed*

i-'ractloa i  (oorreapa.uias to pe&ii 2 i Iso lated  

b/ 4ir%>arsiilve ULG ylaXd«Mi oa vil^tllXatioa^ & aoXcHiflfias 

X i q u l a ^  b # p *

ojT it.3 Iti spsotjTUwi v lth  th® stpGQtpB, o t  ^wowa sesqul*

tftt*;>e ie fiydj?ooapboiis retre&led i t  to ue v&rj id m tlea i with 

iarnesn?sie, ir\jrth«r, tho laen tli‘1 oatioa o f t* la  hyOrooarboa 

&3 foraofte le \«aa casvieted b/ aoasJiPliog th « u ltra v io le t 

apectiruo, which data eloaely agrc^a wit-i tn© reported oae.

^ j^ 4 X A m A * The »eca.id flractija  (corr«itiOiial**g to  peak 6> 

obtauted froa preparative! OLC Mas <yi3tiile4 to y ie ld  a eaJLcmrleaa

lo c a te d  i t  to b« <^**«adi;ie:ie, further ooiifireied bjr the IB 

spectrua ^ lid i vas auporl’apoaaale with that o f the o^theatie 

specime:i»

iri^h ^ L l im

.m>^aifiaatl >.u ie jar^tl ;a i  ito ^eairal and

anutral i^riigtioa* rractioa  3 (1 .5  ,’ ) was aa,

voriced up as «etalI<M e o r l iw  to  a ffo rd  tiie a o itra l fra c tioa

a*heptaae
^aax ‘® ^uO iif̂  e , iik i} aas m € (i.it.^^#

^5m;,t,16aCK»^.

o i l  I b*p« 105*107Vi^*^ 1*5063, the re te it io a  t i » e
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urowa ppoc^ot i . c  g. A caraparlsoa o f tlie 

thla-itt^ar s^irosiata^raa o f th is fraction  v ltu  the c^rres- 

poiiiiiijS trikctio .i fro 3 the f>ther variety  ccnirela 

&lr<saO> stuviled iiiowed t,vat «tce;jt oadaleiie &:id

aesqxiiterpea© aloohols I t  liad the saf'.c oo^p js lt io a  aa the 

X iitt^v Thus the presoace o f ^-'aiit.oai t-rol> c&irelt^a« &syl 

conpouad A y&a e^tabilsried*

>>il<U.q vortloa i The acid ic ira c t i la obtaiaed (0*iS5 g> 

a f t « *  r«30via; the ucutral rraotiou as aeati>aed above 

tr«»te< i with s iigh t mxoosB o f iia£oaet^.aae aaa the reau ltl 

a e ih ;les te r3 were d is t i l le d ,  b#p. (l3ath) i^J-suSX)®/0*5 ©a, 

y ie ld  (Jml g ) .  A oo£3pari3o;t o f i t s  OLC wita tijat o f the 

aorrespoa4i;ig fractio ii ir<:>r. the other v a r i^ /  o f 

toona showed (i^i5*i4) that th«j/ liad a a ia ila r  ec^ispositioa* 

ih© fo i lw ia ^  setfjyieatera o f th© fa tty  aoids v&ce id ea ti*  

f ie d  by th© co»i^arl3oa o f the refccatir»:i tisie with tiioao o f 

the authttitio saaples. 1) PuXmitate d) OX^te 9,7^ 

2) LlooXlaate

iX aeaa^e eXuted fra o tl'i t Cvi;

Tfiia»Xay<a? oiiroaato^api^ o f th is  fracti?ia 

(Fiii*ir*) 3h>wed 4 «;>ot3 and o<.4 g was t^ir^raatographed to 

e ffe c t  the separatioa o f the ©oi«ititue{it3 , over AX^O^/IV 

(<i5 3 f 17 X 2.5 ca) a:>aitorl:v; the st-vaJfatioa by ThC*
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Sf'r».iOm *'4&tlO ¥olumfs fetigi
#

I p#t# ©ther - ^  ;rd X I - «k

2 Pet* ether m 4J mi X 5 Z*& Mixtures of 
uaideatifiM  
c>7£3poua(i« aoa 
«-3 i to sterol*

o ’l@ i£a pet* 
ethw*

dBi7S 4h} m l X 4 i  »ii Mojtiy
''•sitoat^o l*

4 pGt*
0 th «r.

5Qs50 40 £d X 8 O.B Hlxtitre of
fi •3itO St^;->l &
cedLrel<me»

5 40 ml X B 0»& Ml^ttir© of 
C€»ireloae  ̂
amp-Tuad X

*iis r&vml&d W TLa
u0OQV&ry g C ^ 8 .4 a j )

i Fraetioa £ 4 o,i orystaiiiaatioa froa &<te%o£m
iyAve w-'iit® aeeOXes, ss*p* 1.4 g* I t  was

s—j l t o 3t®rol 05/ tha aix«d

Coai>Qu;i4 X: iraetioa  5 was crysta iiiaed  t>o2a bmueaie

w iite  aeedlea vo?« abtaiaedj a.p* *il7-<i32'̂ » y ie ld  0»di^  g*

It  was c rya t iill i» «4  ti«le® bê x&e i«  and the s.p* ro#« to

^ . 5 ^  Cc, (FoaiKi* G, 7S,?4$ II, 8*05.

C requires! C, ?a*8a| U, It  âsre a icgativo

FeJlr. teat iiid ioatioi' the o£ dio«,>u«i 1 i^'aap* Xa
*>

(Flg*16). PH i apeetnus <ri^*iS).

»Jeareloae» Ttm siatii©** liquors o f c<M2jK>uad X \#^s e^aceistrated 

a:id cry3taU i^ «a  tv tc l/ t? y llirw h ite  rhorabia a®edl«s,
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i t  VU.S cadi^eioae ^  ;:UUed sa.p. :s«tliod*

‘̂racti-'?g f  { fa t ty  acidai

xhe fa ttj' acids hdsi o:i the ooiu.Tia s f Al>Or. {iJterla^ 

t:.« Jaiiiii o f ii;|ajl€l portloa) ware recovered,

U*S g) l3̂  m«th-5d a lrm #  dc^orlb^.^ Of>iw«rted ixito 

t̂ta4 the aeth/lestera f  urth©r fr£ictl>aat<gd*

fTaot ioa

a 145-QO®

b i<ja-a^ O.B

acalilu^ 1*4 g

Th« reteitlo.ik o i the sisipo-ieota oi.* £^&etioa (&> aod (b )

voTd oompared with thoso o€ the cKxtroajoihHn^ fraotiooa o f 

th9 other variety  aad tho c K3j>arsstlv@ stud^ p«s*aitt«d us to  

identljTy tho fo ilow log eaters p re s e t  la  Uie mijrture*

i )  Hyristate S) Palaitat© 33̂ * 3) Olmt© 45̂ ^

4 ) Liadil:i&te

:!!0.irelaaet extract (3*5 g ) wna eryst&iXlsad tw ic «

fror-i benaoneipet* ©ther ( i t l ;  ter g ive  «liit®  rhf^bie crystais 

a«p« ivi«ittfi(E^ as ecoraloa© ly aiaced a.p. method*

fii© mih&c liquors oa oo tccfcitratioa (1*5 g> «iawod a 

TLC pat ter a (P i^ .lS , 3,>ot C) 3i:sdiar to that o f  pet. eth&t 

e2.traot •
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iSiihA Lti-'jiiiACSL

sjluUlits* Ihe isttmt rn.tr &ct g) ¥&s r e f  lulled with

bo ize.io {^50 tal) &o4 wark^i up ietcJLXed early to a fford  tĥ si 

beijftoiG aaXuble Tract iaa a;̂  a brova aenl^ulid (8 g ) &I90

3lv^aa tt ti-C (F ig*iS » 3pot 4) sirallitf to Ui&t o£ pet,

e th ^  extraot*

:jguo= le iaaoXu bl98 ? residue obtained &3 a buff cjloured

ajaorphoua .^ovdor oa Orylag wtjlghed 37 3 , s .p . > 350®* A asmil 

saaplc Ĉ >*1 g/ wriea lx>iled witu aetha.«>Xie aCl(U0^)deretIoped 

red Qolcor. Xii apeotrxuiii ia I3 t X5X5,

1 4 ? l ,  1 ^ 1 ,  i l 4 3 ,  2JJU , l a s s ,  102Q, J82, B 75, 820 ,

r?a, 725 ca“^.

wa« oliftaia®i aa a blac< titjuŝ sy ;^roaact* y ia ld  l .S  g. 

Id spectrum S4i^5j <>1^, 171>6, iSlIs, 1458, H74,

la!>J, la »^ , 1 0 ^ , 805, 7S3

is:.iXL

ith y l acetat© «£trast was obtaiaod as a tsriek red 

i^Xid n*p# > gSO®. f ie ld  S5 g* IE apeotnmt ;i448, 2̂ S9|, 

i*740, 1033, 161i>, 1515, 14-13, X270, laSa, 114S, U l l ,  97S,

87S, 830, 780 aai 7 ^  csi*^*

ALtsS: kit.

Acetoiie extract was a dark browti ^alid a*p* > £S0**, 

y ie ld  kJ85 g , Li spectr inj S I:^ , i28S7 , 161£, ISIS, 14?!^ 127J, 

I M i f  8 ^ 1  7kj5 cia*^.
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A3J0£.litE

xiilB was obt&ia«4 m  & blac^ sa lid , o ,p . > £50^, 

yloLd 10 Li ap®ctniiai liSSl, 16Kj, X515, 14?l,

iC T i, Ia 8i2, 7 ^

m m im

<sOî aoa«t <sulas3i6a«iui« have

bM î ijolateu tT'm the ytood of «^ lr«ia  lomm* Tlir#® 

3#^<^lt«rpoio dIe>i:iol« mtve bee.i fiAuia to ocour In thXA 

wood. laolfctloa o f & ooapoju^ <̂ 241̂ 20̂ 4* rmmU^Sm

esOrelOiie h «« bcfsi de^orlbed*
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I  of iggiA ûiw nateriala /oX«ll| p«l>4,
w,.j*i.,i* Jcpart^i€.it o f .icicatlfic *iea«arei, -icwrt* of 
lihlifk, (iiSD n

a vUi.Pearaoa .UP. irovi^ v^,-mft4ajL ?tofrfliTg Iqittftt 
'/ o l.i, p»i3^, aavt. 3if X îdltt Co itr&X Fabi.le«tl'>a ^̂ Paaslit 
Calcutta

publishea ay 3.J.3&3U, ;aitthAbft4 C iais)*

4 J. q:io:!i. I J I . 15SB

5 ?•?» t'iliaX  aiiii j.i..44K>* i ,  Joe. Jfie®, asfed Loadoa
ClJCl), -----------.............................

6 ay ^*3*PaPihar a î4 i ,  ju t t ,  iJL$ U l M )
hi M m , J. i^nm, yy (1>S0),

7 C#y. iiopi;i«4th, t,iUuovladiiiS’iiiPl, P,'«.t*artliA3&pati'iy,
‘/Ijhvaaftthaa, aad «*v*5«iJ.4ssar4, ?ra«wh€a» ioa«

446 {XJ6i i ,  ^

8 &) I#ii* *J*A* jlaaiito.4, 1 » li* iloigesi
HO'ie&Oiiiy 49b$rtsoa a;2<i ^•A*

va^* >og>, 44>l

9 a) U* 3iochesa. J« 3.4« 17& (1>3£))*
bi .iobli.is0,i ^hi .UJolyLima^

1 0  A. I»a4 e r e r  a a d  M. i«Gcicsrer, Jlirofa&toigraaiiy« p ,a 4 ,
il.s<svi«r ?ubll3tilij<: *ew iorlc \1>57>*

I I  ii* 3roc^caa.iii aad J» >choaa«r, ie r* 74» (1>41)*

U  ><.iLOrertoa ia  M .
whgalofti ■■i^a>as O ^ te d  ay , rart i ,
'Xec i i i i^ e  oi U r^o ic  »̂’:i«3l3try (^ ^ to d  by A* » e l 3Sb«rg®r> 
?>l*-vX| iatfiracifeice i^bliauiera, 2*ev Xor c

IS J. P ilva , M. ilorac, V, iiarimt c»ad r.-iiorti,
'jcaderaJLe-'f c r la ; , 3erl la  ( i  J£i3> •

14 i-. Voms9f,, '/. H©r<yat *tad F. Coli.« >»ech, â ers# Cgsim*
^5, ii3  ( i : » » .
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iS  y* Her ut V. Xetrai^edbroa ^  24^ (i.JSe)*

13 J, ;. îab«b«rg, Agta. wh.eia« .ie&« 15, Tal C lM li*

17 C.*i.^ioppe, G;:ifls^atry ol p.6D, 'H tt irw th *
ic ieatlfie  P^it>lIcatio.ia, LoaOoa

18 F.Jorai, J* PI@jsiv&, «*»1r.'iold aiid J- t^llva, <^11# Cŝ ê im 
Ĉn&sk* Car̂ oi* i4 « 6 -̂)



C H A P TE R  Hi 

STRUCTURE OF CO PAENE
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Iti co uicctioa with the structure 4etemlaatl'>n 

o f a aew deaquiterpoa© 'mio^xc I'lust&mue i t  ‘0« 0ciia©

ai>iJarc-it ttiat tf»e curroitl/  acacsiiti^i jtruotaro or 

c'»pacie^*‘  ̂ ( I ) ,  a t r lc / o ilc  ^es^ultorpe»e hy irocars»:i, 

vfaa uate.iatile* The preat^it Cliapter icxJ.3 with the 

evidoice vu lc i ©aa'iit^d u;j io r ivc  correct abs'^iuto 

atoro>3tructure f  >r eopaaie. I t  wg3 tae jlructural 

relatioaahl,* o f iiijtuoae with opae.ic tliat Utrew aoae 

li,ih t o:i tiio jtrueturo o f ao.mo îG heiae aoae 

points to the cierilatr/ ox aaiata'o.ie laerit

a di;JCuaaiOi her©.

Mii3ta ’<ne waa iir>iatod fron the esse itla l '>ii

Ll.ia* i t  a-ialy.iGi fo r

Its  spectral properties  ̂  ̂ 57X?|

I t  I i f “°  10.35 cr2*^ leee ca"^; rcvoaled i t  to

bo a.i uasaturatod Isctoae* Catiil/tlc 2^ydroJe iatioa 

o f rijustaHiae rea-Ited l. i aa upta^ce o f 3ae fsole o f tx̂  ira^® i 

to  yieiiX a oaturatod viiliydroderivat ive  i.idioat i-ag t^ ât 

a is ta ^ a e  a tr icyc i.ie  iroiapouad. That the carbo.\/l 

^ • *
J, Uc^ii, imd, Foa iraa llcr, ? . ie  *ki/o 
lt*E* K lilia ag  ?i&v0 i;U©pe ide it ly  arrived at the 
saae absolute sterofistruct'ire fo r  opupae 
J if ioe. cil4 Xir prelinlofery .lat©
appeared ia ctra‘'i0u«ro:i lo tt Gi»3 1JS3 ( i

01 Ca?AiwJK
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fuaetlcm was i  t a rin j was d«<kie«d

fr^a the (ITUJ of I ts  d ihy iro icriyu tive ,

urther, the rtiti;> o f the i.itc jrated  ia te iia itiea

the carboi/1 aa>>i < strotauixi^ vibratloaa l:\

the i  u'rarea apcotra o f nsu3ta«c»rio re ‘?e4tl®d that carbo.jyl

a id the ethylG iio  functi ma were in  s^tr^ is  oau 'l-
r .4:urstl<m * ,

Vhe ;-»rot )ii aa^uotic apeotruii o f  mstaitaa©

ahowei tha prcaeiico o t a i is^pro^yl f*POU,> (CIl al̂ pifekla

at 50 ;i:id 5G eps), f* quator tary metiiyX (Cxi, 6B cps;

ani a dethyl graup tii a triaubstitutea > i« f ia ic  IXst’mce^

(ill icHialot ce.itroci at 119 cp3 J »  2 cpaj IH a ilt ip ie t

centred at ep3 J «  2 cps;* Fror. t ii«  posit loa

o f tiio 3i<j;iai aaaid'ioi to th® vL iy l prsT>toa i t  beesa©

apparent ♦̂ u3Lt the v iii/ l :jrotoi w&3 < to the carb^*iyi

;?roup. Ftirt ie r , lis ta ou e  a uTweti Ji-> ba i4 l-i th « region

af 14D0-14T0 cra*̂  iriiioatiii^  the aha^ wie o f Jiothyiene
c: £1

;jr Kip3 >< ta the Ci»rl)oayi * or t ta ih© -t-" uruiaturat^ 

ietoae*^. " r̂on aLl the ai>w© (kkta a partia l f'>rsaila ( I I )  

CTUli be cierlvea fo r îiatii'CO-ie. As ulreusiy 3tat»ii 

^sta-Cf^'i® iisplay©*! It3   ̂ ^7700),

the fjjirtiai fornsila a^w d€»rivod, a ccilcailated
Q

>. a; 3 TUfi aAd ho ice ao'̂ ic other atracturai fiK ît.ureanox
o f :.Tii3ta ‘C‘>'ie ?Ts.i3t 10 ro;j;/o la ib lc  f^r th is b»t.* >chr<»y.c

3?lift,
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I II

irt order to find rat t:.© .iature o f the 

car*)**! 3:ca©to2i jsu^ta^tone it s  csp^ctrufi wâ  

oaaparea with those o f a Juiaacr o f ^crivf» 3®squit©rpe- 

niclii ii îe I I t  observed tl:at i t s  aped run was 

atri'-tiiigi/ aintilar to t^iat o f  eop^oiie. This auapocted 

Fi^latioaahlp vaa coiflir.3©a b/ the ct^jiver3i*> i ->r 4 i -  

i^dro TUntaic? ifi to ie by
redaotlaa* fms It ev*i4e »t that saaatai ̂ a© Iia4

the 3a"ie car na 3 «ci©t :>;j aa oop&e ie*

Th© cfArreitl/ uo^jeptei ^trucsture co4?a«i« 

la  Jttt th is  3tructuro caa iielthe^ Incorporat®

th© part lai £ormil& derived f <>r mat&itoa© rior ĉ spXala 

the observed ->at'*i05nroriio s- 1f t  :>f raiiStaioae. t^aia 

the structure 'jf c^paeie a saspect w;ils:i prswpted

us to p©lave3tl^a te  tho pro& l^*
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>traot ire o f

The ijo liit lo ii i f  opacuie waa f i r s t  re^artea 

^  -.ai >05! AfrIcfii sipal'ja o il, Xh«

structural Invest wer« laitlatcKl b̂ r

a l l  iteiael^'^ wh-i ;3liOw«d i t  to  be t r le y c l ic  u:id 

f  (sa liie ie  iih y ir  »Ciil ̂ r iio  tho actio i o f

liy iroa’ l^ r ic  uciJl sa3* >i the jqjIsi o f  the a iwi* data 

aa,l further ieijra latlv^  y>f>r : the aut*t?>r5 asivaaoed

structure I I I  to i t *  la v̂ iev# '>f i t s  relati^» lahip with 

caiiae le Keaierao j of the #truotnre to

Uiter 'J.i, bajed o i the o r re a t  structiro o f cadi^ieie
»

a-vi Ty the *X«b©Ilia4; aothoa* tri^gs urvd his co-^>r 

fixe4  the p"»jlt mi tUe dmolo >)onci ;jut rirward 

alt^m ativ©  ^stracfurei I i*̂ id ixt o f these? t%M 

structures, th^/ preferred trio structure X, as i t  would 

lead to  a^ily eadolaie t  i  de îy iro^e lat 1'>a, as i.id©©d vas 

tfie experl^eila i fa c t, u fiil«  the ^ther structire (V)

,5h >uid lead to Cftiale le «ai<V azuicaie. 3iac© the;i, 

the s t r u c t I  !j*3 bcci i i  thr«i*h i t  .̂ taa b®ea

cr it ic is ed  atleast t%fic«, T.ius irtfi^'" i i  1)51 was th « 

f i r s t  to j»otiit £Xit t:i&t t?iere was v) direct evlde ic« £<̂ r 

the prese.ice o f a eycl'Jpr >;«a'ie rl^ig i  i or>pa© ê a;^ a 

structure li 'to  H  Vits coasidercsd hin as aa oit^r.iativo 

p o s iib il ity  'macd the o jis t l.v ; <?yidf’-iee* his 

a r t ic le  ”>1 t:*ie * >/cl'»pr'»pa;ie rtLij-clGuvuijc i-i Terpeif^ids* 

4© 'ayo^^ corr'e ite i t;iat thr>r© wj.s iio Justiricatioa for
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aefitrei at cps J =*  ̂ «p3 j Hi 

f^iltiplet ceitrel at 0̂9 cp3), the baala of

the PM i -.iatii alone all the tour struef -irea

*1, Vtl, ?III â Ml I.̂  arfe rfiuilly r *le4 ^ut, ^Xir?h«i»t 

it  ius alrftad aeci pointed out triat the prcsoitiy 

ttcceptejl ^truat-ur® o f cop^e m ^ i.vy t aco^a aydate the 

structuFaX req ’ ire  serUs (jC ouatanonG, Z iia  oaOe U3 

suspect Viut t»3:ja€-]i<? nay iiol C'»;itaiii a cy<‘ljipr^>-jaae 

riiii; at a l l ,  &a first poiatod a*ut ay iii

1951* fh© ffjllou iii^  ob3«rvatlou3 iu ily  3U,);>f>rled 

t l l a  0*>ilte:it tOiil*

Jatal/* ic  liyiroge.iati.o.1 o f resu lt«d

ia  an upta'rio o f saly ozie so le  o f  a:vi tho re -

3ultlaj ilhy iroeopae.is rcslatsd fu2»t:ir̂  hj'vir̂ ĝ  latloa

eve I u ider ira s tic  ei.idiil'jaia auch as ia  th© presence 

o f p©rc.hl:>i*ie ael4 at elm&t&d tmpetatnre, la 

coQtras* to the b«iavlmr of caraxie wlilQti was readily 

at -̂ o'̂ ed ay hydr-Gloria aaid g&3, c^aa® was reoovered 

un*^h«iag«dl uii*i«Br thes» e-iiuiitloaui. n©fiU5J.»e; C j;>«tA« 

v/ith f'>?i3lc  ijtaid fo r four h rora res JLted la  the r«atw«ry 

the startisig caaterial*

Thus tlip â iove riadliiX'13 collou for a rewisimi of
#

the strtiCtu.'© 5̂1 cop&em* Sax a i t » r  iG^iv© fr>rtittlati?>a (X llf),

*The ^eaeal’s >f th«s precura-or ( .v i l l )  f& rae^ l
e;.ti-in :ia3 ?>ogi diaousacsd d0 J5ayo at ai^*  ̂ i t s  
ro le  lA the biogeaeiils oS the love l seaquiterpev>icl 
hcl:3lith-»3p^ral eatabllihcd by tracer stuaios.
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derlviiJile aa u tie r , at trust ivc  as it.

rir»t oaly, «oq*laiu a l l  tiie stim i reactloaa o f coj^aei® 

twt w iil a im  orovhie aa e-r^ireaalo.i mtita*>l© f  )r 

^i3ta<oac whloii -iw bec-^cs ,\V iiiid ia 0.xpectca to 

ap0ctra l eUfsJ*aQtori3tlc3 3ia ll.iir tcj tn^je 

o f V8i‘ >eaoiie‘'^ CvVI). “'ioreop/er th is f  ?rml&tl;?ri o f  

copa*s»e repreae its i t  &.s a oioyds^ hept e;ie

arii 3i:nii£ir ')icyel'i> Qrm̂ *yû -j,3 a r«  ̂ to  exaibit

the f»it->f-plit.ie ier>inaati.>;i &t lower ’ref^ucaciea

4 ie ta the 3tra iii i*i the* cule ©«g#

Ita wii at %iQ ocs • Iri aaorii* *ce with the abov©

t̂ c'̂ avi ̂ ir e ’pae le aia^ ex:il*3its it3 d «  at 7i8 

which dla&apoars after hy irogo lati^a.

Xlil XI V



W
AV

EL
EN

GT
H

 
(M

IC
R

O
N

S)

30NV8a0S8V

FI
G.

 ̂
IR 

SP
EC

TR
UM

 
^u

PA
E

N
E



182

XV
^max 255 m/j 

£ 5.700

XVI 
^max 253 m /j 

€ 6,840

-decisive cien icai evideice la Tiiv >ur o f C..Iv> 

was -rtaLiea a3 fr>Il^vrs, >^uoly3l.  ̂ failoWied by the 

dative cioavagc o f the with a l t a i l  ic y io iied

t?ie £ct3 lieii ;>f iermlGr ot a i. wijich was a’Uirae*

te r ls e i  as Ita  30^.1carba^ le C:.i.p* , l̂i3,S -  iiovever,

jurpria the oxi^i&tivc deava^e o f tiie oj«oai4e

va» carrieii rrat usii îg * i , a c e t i c  aai^y the lethyl i&to 

add  nijfaLwd jyTf'jr.iOvi a iionicarbQi.&o:ie wlt .t b ao ltlag  poliit 

ioS«feil0 '̂ y d iffer©  it fr  n t?ie abwc* This repeated 

c ry s ta lils a t io ia  afrir-ied a snail quait.it/ ?if the setnlearbaAoae 

moitLig at lBlJ-85^, K\irthep, bot?i the secslcarbaisoaefl 

r3,p« 1:d-65® &ad n.p. & ;aiy3e i for

\3txt tholr infrared spect ra were .ic>t r*uijeriaposii^e» 

iovevcr> the net*vl tot era o f the 'tB'ouaidB obttolfied 

a fte r re^eacrati:>:i fro  the resp^o^^v© sGCilc&rbei^ies 

a id e3tcT lfic iiti'>a  ^ivwei very aiciUar i;irrared apectra 

JUt their l i  3;»*?otra ( aui 4) exnlbitod atrii'Cing

i i f fe r e  icea. ‘l^aus, the cater c o v r to the lov€»r 

iie lti.ig  3©micur Kî iaVtea reo'>r»i©i u at liJT- cp3

a33l2-ui‘3ic to the waiie tho ester corres*>c>:iilag
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t^i the ^gher-cieitiajj p©cor<ie4 a

i i i i a l  t̂ > the aa*© acetyl tpr-jup at 115 spa.

Further t-;c keto-acid -^bt^l^ied fpott the rege waratl^fi 

n f the lowor-neitlri;: ae^ilear’iaa^a© was c^^pletdy 

isonevis&i treat.ia^ i t  wit i a tja^e t  > th « tceta aaid 

a ff5 f iliiti tri& hi^U-raelti-iij 3«alcarba^o ie*

iluce the i:\ltiskL 3Jklviatioa prviuet CrysA 

C?.r/> ffluai 5iav« tije «>afigurati.o.i / ila  th is âiat be 

uaita-AiG re la t iv e  to  i t 3 e îsxm: X/IIb the i>rc»i^ct o f 

t»a3« e.^ulii^s'stioa. TaI.i prei’ereice ai’ the isulitl®? 

a » « ty l 3i»awp (at â > to w v/e i:ito tae a>.i4ii Ivm.^

m at u© attrilyitevl to tUc l,;3*iiaxiai.-'ty,jto latea*4ict.l?xi3

thi; -J ,Ji;V aAvi th€ m C., &:«i

Cg re-apeetiyeiy, la  Ai/IIu^a'id thi.* is  

oiiitweiigh the r©3 d t  log 1,3-dlaxiiitl iat<&ra€Stioa3 la  Vl ib»

H

XVIIa XVIIb

Hie 03ter (X / Ilj i t  t tc (at^'xLej Ucto-acld

vhe I ob jec ted  to p«rt>e is'jio aeid a iilda tia i la  shlorofora 

In the pre3«? ice p*tolucae ■j-.il^'jaic aoid y ie ld s

th « c=>rr©3p'>laiojj H eater (>t/12D* The dleater oxi ul'HC&lla«
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t^ydrolyjiis aad re^ es le r ifiaa t l3's \rj c:iro»

n&*0;j;r4£,;hy yieldeci *.he hQ.̂’iTOxy eater X. • T?iis 

C I  ̂ 'iri Jip l^-pyrluia« ^At-4ati>n 

yleXa©*! tH© ester^ as roquircsl on ttx©

basis •'»f aJi-'ciJli be & (;v:j, a fact

b^r'nc nsit by its  la  3pcatrisis i/®® I7B0 oc?*̂  ?tg,5^

1) OH©
2)CH2N2 
---------- ►
3) chromat

XVIII

COOCH3

CrOg - pyridinê  ,

XIX XX

i'h l-3 ae.*r&'3isti->;:i, witji i t s  ttrKwa ooaveral^a

tij eadlaei® -Jiî ViT-r̂ er'il' r̂i.i© ki r«aat lo.-.j v ita  

aai^ t'as, :iuf fl<je3 t:-) ea?a'*ii3ft Ut® ^truct.ur<? r/ fiw* 

COi»Ai-.}E.

ôc;:iVi3« Of t!io S»rld;?M 3tmcst?ir@ fo? OOp«&«;ie> 
the o il/ >ol it 3 i f  3ter6^>C'ikCil2ai i  i^oreat vttlcli recu»iA 

to t>e ioter’iilnea «ire t:iis s'aflsuratl^u at iirii tho 

ab3'>Iute aterejei©  1.91x7• loth d* t lire j*sttl©d
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ualqueiy ^  the fast t.iat C -eopaeae tr®at:3sat

with hylrochlopic aeia ?;as, furaishca C»i-ca<iiaeii©

dl^ydrochlarili> ( IV) o f estiitillohed absolute stere '̂^*

iiace co;ifl.jurs4tlr>?j3 at are
¥

I ' i t  t i w > l v 0 ii  i . \  tm  o l e a v u ^ c  r e a c t  i m   ̂ a t n i o t i i r ©  C . n >

k»CiiLi3« --if f ' l e  Itey in ; > o r t a . ie «  o f  t h i s  r e a c t  
i t  Iiaa be®t recJieckea wit'i pure (••)-C'>pa€j.ie, i 
35̂ C yiolci o f cryata iilau  (•^•cadlneae dlhyirochl'>rli<§ 
wa3 '>'5t 6.ln«d. mother lltjuora o .i  wor? up /leXd@<l
a pr-j juet (C<3 > •16,0) wiilch C330 ttiall|r fo r
a i l ' i 7'ipo<shX^rfde, and tr 'm  i t s  Hi. apoctruii, o a -  
aiatedl d ilo f ly  ) f  a 4l3>/^ochloriii© i i f fe r e a t  frooj 
cavlL*ierie aliiyoroc^ilopld®.

The rin.:-aleavas6 roactioA i f  apc«*ati:i^ « j  sh>v4 
4̂ . olMfUia feive aoatly a d ihyarxsh lw lie  with,
*hd tii^ ri.iija oi3-X^cic^ (nEAurcileao <ilhyiroohlori::^®^ 
w h i l e  t h e  f 3 P ? '* t i ^ a  o f  o a d ia e a @  d i f i / a r a c l i l o r i c l ©  v o u lc i  
r e q u i r e  e l l  h e r  e p i a s p l i i a t i a a  a t  d u r in g  t h e  o o u r s e  
?5f r^cti^vt ( w h l c ^  l 3  quite f o a 3 i % e )  o p  e i a e  t h e  
d i r e c t  o p e o ia i^  a s  i a  . J ^ l l  o o p a e ^ e  t o  . A I I I .  i i . i o e  
aai i r  - jle c io a  i : i v €  o o i y  .■ a iu ro le o e  d i i i y d r o c ' i l ' j p l d * ,  a  
c m s Q T t e d  ?)a ® * 3 te p  f ^ r m t i o a  o f  ( t h e  h yopr>gea
a t  C- aad t h e  Ẑ.y-’Cy toui Imv© tUe ret|iilr«d a i t i p a r a l l e l  
g e o a ^ p y ) ,  s a y  a^s w e l l  be tbe pp«ffrpre4 p'sute t o  
c a d l - i c i e  d lh y u p o o h i .> rla © , T l i i s  tm y t i la o  exv i a i . i  t h ®  
a 'a a c  ic o  o f  f  ">p’i& t lo A  o f  a."iy s ® c r> !v ia ry  ia ^ > n o * iy d ro e :ilo rid ©  
( i l l  t h e  ftH a a e c t r u a  the t iy A p o c n l o r l ^ e  f r o ®  a - jt h e r  
l l< g ir jp  f a i l e d  t o  3 'iow a  iy  a ^ J o r p t i o a  U i  t h e  r& m ;o  €ac» 
p e c t e i  r ^ r  >cCcv )  ^  i  t ' l e  re a c it l? > ;i i 3  i ; i  d i r e e t

<5oa*ra#t to  the o f  <*pii\eoe atid t>u» closely
auol J(m3 ^•‘lata;ipia^ii<r^»



furnish (♦/•Ciidtaeie Oiiiyajpociil'^irido a fte r  

ft fci heieo the abajiute eo-uXjraratlm

o ' (-> -oop a# »aG  woiildl be r^jreie ited 'qjr th e  P ilr r ji*  

o f a I ‘/.
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,\11 aifci b,p* arc uricorrected* Pet* ©ther 

re fers  to tJie fractlTa b«p« 40-00^. M i 3">iveit extracts 

were f la a liy  washed with Wixe^ b «fore Or; l4<j tl9k;^A>*•U «
^)ptical r:>tatl>fi3 were taiiea ia  la 3p«ctra wer©

ta ’̂ e.1 & Per;dLi-f.lr2er Iiii^acord, rsodel I 'J l b, e ith ^

tt3 aaoiTs (iiqu ias j >r i-i ruijoi vsoilda }. UV spectra 

were tu m i a Pcrliia-UL^or ipectr-jpaotoaeter, ao4tJ. 

la  >6j; etiiaaol* AH ?iU spectra were ta<e:i V%

3oluti:>a ia  t©traa«ta/l3lia.ic as the la teraa i

9taaiar<i| aa a Varia i Aaaoclatoa A-<30 spectriaotcs*; 

are reported la  epa froa tetraaethylsll&ii©.

Musliia U3e i f^r chro«ii»tograi>h> was :^ade iieutral
iJOby the !!;i ^  act hod a;vi ataaOariised aooordi:i^ to

:^roc cnaan*' . ThlJi-luyor e‘iro«atf>gra4>i:Qr (TLCi waa carried

?iut oa 3llio * i»g e l co/i1aialn.i 15̂ ' jsrp3u?;i usi ©viuip:a«^
*2aa:id prooe^diire losoribed elsewhere ; v i 3u iill3atl;)u o f 

the apota, a fte r  devei'^pr.e *t was daxio by spra/l:ig witb.

cnloroJulph»:ilc acid ia  ucetlo acid uad warL-iiig. 

v/as-liquid ehroaatoijraphy { iLCi waa ioae tya Per:dLa*i4a«a* 

Vap'^r Fract'jscter, ciodel 1540, ual:!*; u3 the carrier 

ga3 a*id a 2-<a« t̂er oolurti (in ter tEJ. dlaaeter 1/4“ ) paCKLed 

with JOi: dletUyleae i;i/c >l miccioato ô i OJtr 3ra.̂ 3or b W*

* 'ii3 was isolated fr-xu the eaaci it ia l ^11 frc»s the
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>•
wx)d o f Ccireitt tocni^ by precise The

pur© (tiUJi fiiaterlal 5’ia4: i i2 * i is V 7 *5  «ia, 1*4B85,

0»305t3f Hj t*4*^8 (CaXo!* 2, ’' •̂413̂  j
_ *»1

(c ,  IH apectrun* %>*3 liOlOf 783 <sa •

A  a,glU,qg.4fi ., m...xQMtQi(i

C'^pae ic (0*;j la  dry ether (4 i i ;  vaa aaturated 

with iiJl gas at -iO a-id l e f t  a j such at 0 w cr  ilght (15 h r ). 

The 3'>lve it wai3 roovfx i (^ c t  l:ia> aiid the ra3i<fo© ta \«a up 

i;i p©t» Qth<?r & U tlie oryatuia o i ie c t e a  a fte r  o o l ia g  at 

-*15̂  for 1/a îT} the proc^ct a fte r recrya tiiliisa tloa  frosi 

et^i/i acetate tvxX n*p. 114-115®, S.ccĵ  ialxed a.p*

witii a.i iiut:i^utic 3a2i;>ie llu^JLLT* )̂ wad ujadopre^^^ed}

y io id  ^  <25̂ .

Tii« solvent was r«i.nye~i. £roa the o flg L ia l rnot!i«r 

llctu.ora oad the rcalauc i la t i l le d i  b.p, (bath t«ap.> 18Q-a00®/

£ rjT3, [^<]  ̂ -15,3^ (c , l* ii^ )* (foorjd* Ci ^11^^0^2

re<;taire3J Ji 25*a8jt>,

->/>pa€Lio (o«5 g ) vaa Ivdr^ije lated w e r  pre-^reduced PtOg 

catalyst (50 sig; la  g l ,  XeiXi (10 d ;  at d5°/71B aa| hydT'»»

gGiiatt^ja wci3 coa.ilote aftcff- t:i€ uptake o f 0.36 aolc ;>f Û j

( 1 /3  hr/* Usual worst u;3 arid u ls t ll la t io a  j âv© the projaot 

aa a-i o i l ,  b.p. lO^-lOiSVs o f  1.48U)

(c , a*2 Ĵy* i*Mvi spectruKs '18, 5c eps| -OdHg

daitdet oeatpod at ^  cpa, J »  G cp3} ijuater-iary rootHyi 60 cp#«
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Oiiotiolysia of copaeae to %^m }̂)ox3flX9 mgl4

<1 ; v :aw <^t tUe Qg^.iide with ainaiil»^^<|yog^-pero>4 de

>̂ ,>acfcie {5  gj ia  ethyl aaetato (40 waa 'isoai^ed at 

t i l l  Q&oae pa33ed iVe* I j  iz Jip; jver ^aoiisati^n auart be 

avoided). ??!«! 3olve.it waa reawcsd Uider 3’a«ti;m  at rooa

iini the rcsiJaial 3/rap treated v ltn  water {aS istii,

gi an4 ki^arog# i peroxide CCOj;;, 6 ♦ 5 jsli fljpst 

at i^ooa terjp. (X lirj uild la ter oa a staasi t>ath (a h r i, %h  ̂

product yu3 seyaratM ia to  aciiiio (^*5 g ) aad aeutrsi ( 2*5 ip 

pjr t ioas*  til© aeia ie  part wa3 eoavsrtoo. latr> i t s  s^icarSm* 

ZO.XQ Cpyrtiiue .aet^iod), a,p* <J08-c£20° des*, ylcdd 2.0  gf 

recrya ta iiiaa ti^ ii fr='>a *;ave a pro-aict, js,p,

dec* C L lt ,^ ,  a .p , y ie ld , 0 *i>

Tne xet0 acid ¥aa re^ceiGrj,ted froa the aixwe ssai- 

csLTtmMoae Cl*9 s.p* b/ refluxiHjf with oatalie

acid g )f  water CiB sil) aiia hept&ao Cao Jali, with 3tJj*rlog 

to r  3 hr. Th« ^ro^^ict was wsr.iteii up by ejttraotiaa witii 

beuGii*’ (SO a i s 4 ), va:j'?ii£iii; anu drvi»'ifij »s>lveit reaw al 

jjav® tti© r®f|ulred MLeto acid vi,61 g>* tia® erud© acid wa» 

coaverted iat-s i t s  laethyl eater » which was d ia-

t i i lo d i  b.p, lsa-lis^/d .5  nsa, 1.4750, >ul.5°

Cc, Q.Of')* lii spectrua* :>«0 174; ,̂ 1*7̂ 4 cas . PH3 speetrua* 

;300Ĉ iĵ  a l8 cps; C >g>l̂  Hf> cp3 } quiit er.jary seti:yl 57 cpa| 

ian^Topyl aethi-'l algriala centred at Si cps. CFouad* w, 7<^«^l 

H, li.OC^. requircfSi C, 7xi.l8} il, 9.77^~)»



190

Cii> of the witi siyorô eti >>groxXde ia

acctlc fecidi Hhrn the dec»iap5ai.tlo;» o f  tiie above oao.jide 

Cfros Ig oopaeaei was carriea h/ir^ge.i pcaroisid#

d<3;:', 1 j ml) i.i acetia aei4 (5 r;il> , f i r s t  at tersij.

(1 fii*;, la ter  at \jO  ̂ ( i  5tt*) fL ia i iy  oa atea::̂  -mth

(2»S hw}  ̂ a-^ tae.i worked up as ab'jve, v>,o7 g crude acid 

WS3 obialiiesi, w^ish waa © averted i.it-3 tae ^Ofal^siir^^a©

S^i i3«p* 1G5»:'0S®* uepofeted rea rys ta lilsn tiia  

(etJ ia i'ili o f th i3 aat©rl4u, f io a i ly  gave loa rag or a inaterlal 

!E*p* ISD-ISS'^ (rouod: w, a> S*4o, ^

quires* 0, a,

'Hi# koto aclii ŷ!&3 re«e-i^ated  fr*;® t^iis 3«si-» 

c&rbaiijue b̂ r tit« »bov© prooeiiii e aaa th© proouot ea te r l-  

f le d  acfei d la tiiic 'd t (C|

IH spectrufiiJ >*i; i7Q^ ca"^. ?»4i sj^eotrisK CJQCa*.

2k1 cp3i w ^uater i&ry nethyi 3  cp3| iso -

propyl i5©thyis cfsitred at 54 c?3*

*h«j ab-we steto aoid (07 ssgi, a fte r  ren.iitxe4

with  ̂  ̂ ^ e> ivcrted >

i t j  setiiyi ester, which w&s l*e :iiifi© d  W i t s  spectrum 

a3 th « product froQ ( ! ) •  th « i 3^Kerl3» l  te t*3 acid 

tiie amlc&rbjtiioa© o f  s*p.

VsLeyor-t i l i i i t e r  PrJd!k%. Ion o£ the agthyl eater

The a!>^ve tet"* eater (aetfiyl eatfsr o f the keto acid

r«rje;iemt«d f r  '4S th© m.p# ;*JL7»jilJ^§ 0»50^ g>

iii vlilCJlg (S tsli was t r ^ t e i  with p€srbc i^©ic acid ia
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{7 ,tS  a l <n!italaln2 g 2, I*® S3ic o f  per aoldj aad 

a fte r  ad>Hac p-toluea© sulp'ioalc acid ( 0 « i  g j ,  w&a icT t 

&; îde Li the darJt at rooc: tef2p. A fter 24 hr

( if !  xmu €xperiRie;it3 the rm ctloa  mixtorc had be«.i uilowed 

to  ata 'ii f->r ? d<g'S, wiili'Hit a.î * aOverso e ffo o t ) i t  w&s 

founi that on© sa le otiuival<?at af ti:e pcracid had b©«j 

usfxl. The reaotio.i oii-ture wa3 vor :ed up by »ft43hi:i£ i t  

v lth  :Jsfĉ C-)g aq. (5|̂ , 10 a l x 8>, water (10 n l x S ), aad 

4ri'las. Trie S 'ivm t was o f f  ta y ie ld  0*550 g o f

a prooucti whieb was liydrolysod refluxing with aetr^aaollc 

iCCXi ilQ^, 10 ©I) ftiT Z hr* The aolveat was <>Mipletcl/ 

reaweJ aai the r«.3l 4 i * l  jC aait tc^ea up la  water (̂ *0 ial>, 

a c id i f ie i  with &:id extracted witli ether (30 rU. x £>•

f:ie  extracts wesro wash€  ̂ with %#atcr, dried aad the solvent 

reaoved* The res’o ltliig  crude hy ir^ay ad d  (0*4*?7 g) was 

og te r ifled  arid the product d is t i l le d ) h,p,

0*5 rasî  y ie ld  0*M  g*

TUI imXvm.1% aysteiss 10^ aeetone ia  heai&ae) o f the 

abcTve product 9.iWOi easoutia iiy t"m M^ota ( start m t « r ia l

sad pro ju ct)* Tlii© laaterial (0.34 g) was ehrosmtogr^phe^ 

A ljjO y 'II (IS  ca X 1 0!s), wtille ooiUtoriiig the eiuteratea with 

TLCi

I rao.l s ?©t. eth^ S ,20 lal £5 ag af atartiag
Qaterial.

i'rae.^ i I'c^.ether/aS^^ *? x 30 a l 04 eig o f soatly
bfiostmim. isaterial*
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Fraa.4 i Se.is«.ic i l  j£ ^0 ml

5 5. .iO :oi

sg V

iyS riQ o f required 
ooeip Hiad*

50 rag o i required 
couia^njad.

-1 P(Xii4« 17w45 CJ3Xii 3̂ €?ot»ruî  C’̂ i *i*410j CS3

were aai (a> The pr^auct

va3 useti &3 ,-*uori ta r the next 3tep»

vi4
îiia-rtor <fito €>3t^ (>.;

The Cr aoaplex'" * O.lfc? Ct pyrLdlim

4 lal) at rv̂  ijS^w th® a‘»w® hy irr>Ky ©aier (0.15a g) ia  

^•5 s i  pyrialrt© Ttfa-3i ad^ei aaa til© reactioa aijt?urc a@t 

iisiac tt4 MCii for la  hpm 2;ri« prodnet, «a3 oilu ted with 

water ( U  nili mi.i extract ©si witii l3eaae.ie-«ther (1 :1 ;

10 ^ii X 4>« tlie <sont>isi«Kl ©jctraeta w«i*e wa3.i«d with water« 

ittico, acu and wat er (10 eai x 2)^ "J*ter dryi*:^, th «^ *
:^lv©.it was re?̂ 9'W©d a*ti fc-’*o pro.Mct v lis tllle^ t b«p* (batti 

t0c^«i 150*»160̂ /0»& 9£nj i«4'?l£j  ̂ ^ *4  (e> 0*38^)•

P>ii? 0pectruai qtjafc«rii&rr eet^iyl 5t cpsj ia>pr:>pyl, a >air 

dou^ilHa ccatrei at 54 a td &i cps, eac: with J = a cpS| 

wv#0 ep3 » (i'OUiids 2, 7J*C'i| vl«i;4« rcKjuircJi

'm . a i j  a ,
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la c'Vi.iectlia i#lth the atfuctur# iifterr^iiiatloa 

o f rsisttciliaae, & aea^ultor^eae <c«Fi'.>a« tr<m -Sji^erus rotmpMa 

Li '̂LU i t  b&a^3€ ski}p&rmi\t txiat the mrrm-itl'/ accented 

gtraat-re >f Cf̂ iWiO le, ^ tr ic y a iia  hydro^jpbOi\»

f ira t  ijo la ted  Ui I.>X4, uate^i&blo. Lyide.ice La aow 

preseited vi'J^ai i^emita the aGrivatl? ! o i ttie ubsoiitte 

stereostructuro o f
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I  •** •ii «  ̂• A • T&yi'51* f iX,^47^«

(a/ • ’̂ 'iiiaaekf '/* ileriut â id /*>or"S| w-aXX> vgcc'^i»  ̂'-lea#
vO!!aa> J13 ( l i i iJ ) ,

fb) ¥. lioriiit aa4 V. >/<?>Pa, Xet.râ î&jyrm 4. 246 (1),%),
3 J. i* i. luS'to.rj aad C«4«~iiara  ̂£i:uiMj J« Jae .k><3» l«is CliJSB/*

4 t.».,I-r3 ;lae a;»a ^. , J. CUr-.. -oc. :;Ai5

r> it..'l*Jo:4e:i, *..U*H.Coi«, J. .•43, ->oc» 74, (lJ-*>i2j,

6 aid 3. Jolla, lb lA » ?4, 56<  ̂ Cl^ad;>.

P d® mvl li* Ta^p^a îlta, Caimd* J» ch^a. 440 (i-N^v*

8  ( i i ,  - U ' i .  * x>d¥4kr4, J» *.a , l i ^ i j  C l - M l i
^  ?6 ( l  .*4ci)*

L* iort-'-mii >-̂ he:a» -im, 5^ uO (liSi.).

J iCnlaai#! a.i4 CJo, »er. fe i l ’aael p*4S ?ipril l

10 F, i-* Jê *L"il©r a.id il* i t e . i ie i ,  ^ m *  47,
dSS5 (1914) • * "

I I  i.i*Hi»ader3'sa, *&b &.vx i,.i#iio')«rt.aoa, ^oGm
1077 (ir^6 j,

la  A*J* nirch, iie,u i'ro.tr> Cgie:3» 47. 135 (1^51^*

1C ?. de May^, t*<arfum. caae tt* o i l  li^a. 4s>, (1  JiSS)*

14 a.U‘i  iac!ier, J« .‘'4s. ■ ->oa. 2^  4<^ (̂1356>*

15 i». tie hiayo, J0ii»d'>bliiaô if ipo ioor aad h lte ,
i-^pcr tci* la  18 .̂ JL53 (1^6^ )•

16 I.*J* Md-larsy* Ihc Iifraped ipoctra ccaapleA taolecales
pp* 37-583, Met̂ aieri uoiidoa iiS8»

17 /•4y;c<5Fu, Her-mt aad F.ioris, Coll> ,̂ <&eah» Chm.m Caras♦
^  dm i ci3Si>.

18 L ,«< i3 tfe lt, Acta Chens* iaaaa> fi72 (i;k>4),

13 lU .^dt'^aa aiid L, p g tte lt , .2*<rja» J^od. I7|, ill'5 l(l'iS£)*
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dO E* LtKiorer ;>eier«r, GfiroafttoarA^iiy» p,a4,
ilM W ler  Put^lahlag Co*, » i«5 r t^ T lT T 7 7 7

21 H» i^cmskihi aad ;i* .icjioddor, 3e£* 2 I»  ( I M l ) *

<:;£2 arid -»ut£ii J©'.?, a. ■Jar<K3ato>irai)lty 183 (i^3 i})«

23 ?*?*P tii& i aii4 !J#i.;i&.j» 4,*.■ Xi.feA.t L
-liOT

ij4 ?oo0 , vi.i^Arth, iii*L*:ie^i©r &ii4 L#H, ,j«ar0t t »
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I to express ay slric^d tiioiilta to Dr». 

gg&l Jm iCm fo r 3Uc;:;«iti;tg th® . aod glviiig

laapirla^ guidaae^ duriog thi« mot^»

1 am &I30 th60^ \ il to Fausara &ad

c^>il«a^03 o£ ih «  ^licroaaal>'tioai aooli^a o f thia l^b. 

for n ior3«;^^uiIysfi«* ThaoiLs a r « due to Joset

Mrlalviiatui, f$iaod«uri| J. Ooploath and

:Hs3 niâ ipa ^iichalo for !:& sp«ctral ooaaur«a«it9i to 

Hfs , H«/« .Laiaath and /«.<*3haXiffao for U'/ speotritl 

r3fm*ur«i«kt3« are also due to <>rof«H« 1*nates

few tfift ?Ka spectra of set{iyIca4aX«ae9} to 

.^iXla of tills Lab* for PHFt spoctr&i to *4r«V,a*<ii«iic for UtC*

2 a>3 a l3o Uui ikful to a l l  tii/ friends &nd oolleagues 

o f th « J lv is lo .i o f Orsoftie JUaiistry o f t ills  L*ab^ratory 
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