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Zn t l »  tbmtiM tome of tr» r««u lt« of oiff 

•xperloents on t«rpenolda «md allle'l produota hav« 

be«n pre«eRt«<i. It  oonslsti •sssntlallj of tMo parts*

(a) glueldatloti of th« oh«aistry of Isdi&n

* Blaek DmmtT , obtaimd froa tbt

tro9 Canaritia atrletaa Hoxb.

(B) 11m storooehomlstiT of «l«aK)l ai»i r«Iat«d  

oompounds.

For th« laifit of brevity any general Introduotion 

on torponolda ha« b««n avoided* Broad sunroy on th« 

aubjoot hm9 b««n aatle iroa  tima to tioe through many 

iaportant publloatlcns. Bom of thttso ar« Mentioned

G»«lov*

Ap«urt froa th« olataleal voluBet *Xha Terponot* 

by Sir J.L. fc>i£K>n8«n published by the iJtaivertity Frets 

at Caabridg«» there are el&borate rovisvs by D*H.R. 

Barton in 'C^teoistry of Carbon Coapoimdt’  ̂ and *Progx^«s 

in Organic Chemistry* there are also the boo Its by 

Paul de Hayo, 'Hono and sesquiterpmioids'^ and *The 

Higher ferpenoids* *^ Hention should be aade of the 

aonographs published in ^obn»ister*s * Progress in the 

Chemistry of Organic Satural Products*^® and also many 

othsr good reviews^^'*^ whioh have appeared reeently*



Q

Lit«ratur« siurvey on Qsseittiiil oila w ill b9 lnooapX«t« 

wlttioat %tm a*ntion of th« f&aous voXunss -  ’*Tb« SaiontUl 

ells'* by Outnt îor*

Indian BlACk Dammr R»tAn

IlM aiaok daanar tr««y Ganarl̂ >iB strletua Hoxb., 

it  a larco handsoaMf Xoftjrt d«<sldaous tro« native to 

3outh India* It It found abtmdantljr In th« dento 

fbrostt of th« VNitt Co&«t fvoa Konkan to fravancort aiui 

Cochin. It grovt up to an altitude of 6000 f t « ^  Tha 

tinbar la soft and of Infarior quality, but th« black 

opaque nodtilar lunpa* of resin fetches a food price 

because of its mny uses, industrial and aHSdicln-al. The 

resin begiiM to exude froa the tree during the aiDnths of 

April to tloveiaber̂ '̂  when it is tvo years old and continues 

to do so for further ten years. A healthy tree yields 

about 6 to 7 kg of resin per year*^^ The Kerala State 

and the Madras State produce about 70,000 kg of resin 

annually. Because of the high price it  fetches in the 

local market it  is  not exported, nor it is i»ed to any 

large extent for any of tne purposes for viiich it  is 

adaittedly well suited. The aain uses of Black daa»ar

* Several resins froa dlff#r«nt sources are knoim 
in Europe by the nane *daaaar* but they are 
transparent, coloturless or faiat brovn in oolour*
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r«tln  ar« In trui atmufaetur* of ▼amish«af bottling wax 

and as a substitute fbr B̂ irgundy plteh In piasters* It 

Is also asort for Qaulking b o a t s ,H a d lc in a llf  it  is 

U0«d in rhaususitlo pains vtum aixsct with ginsill oiX*^^

Damnar is a general noos girioi to t̂ te grot^ of 

natural rssins, froa w y

oomaon in Malaya, Indonesia, East Indies and India*

Hills and Wsmer^ hav« reported tl«fi isolation 

of sotse interesting triterpenes from *DiuMar* ftesin 

(Pale Bold Indonesian Daianar). By the use of oolu&ai 

ehroeaatography an  ̂ reversed-pbase paper chroaatograj>hy^^ 

neutral and aoidlc triterpenes were isolated. Thmy are 

listed below.

Naoe Approx. 
Ef valus

Fomulae M. P. u:

Damadienone 0*36 Ca<^kaP 7̂ ?-76 > 91

Danoadienol 0,36 3̂0*̂ 80® 13&.138  ̂ 47

Bydroxy«da»£ia«> 
reaone (1 ) 0.63 C30̂ ifi0*>a 14£»147 ♦ 60
« a i ) 0 .6 S C3 0B6003 134.13S ♦ 66

Hydro JQT- 
bopanone 0 .6 6 ^30^60^  ̂ 64
I>aaaarene 
diol (I> 0 . ^ 143.144 ♦ 97
** (I I ) 0.83 cac^^a 13U133 33



AO Id Approx. 
Hf VftltM

Fof*suiI«« M.F,

DaaesaroXlo 0,96 C3OH40*6O^ 3X6* ♦ 49

Daanurenolle 0.S3 ^3o êo<>3 X3B.X49 ♦ 43

’Irsonic 0,74 C30H4603 270«^e’ ♦ 90

* With a«ecBijpo«itloa«

ttm conatlttttion of aomo of th«se tritorpdn«8 | 

such; ris dac0 <idl«ix>l (1) and Its r«lat«d 3-koton« damaadl«non» 

(3 tb« daaaaron« diols 1 A n  <3) vhl«ii differ oaXy In 

ttm eonflgttratlon C3 Q and oerrasponding 3*k«ton8St 

hydrox3TMlaiattar«nDn«t 1 Sk hav« bt«ii •Xueidated*

OH

(3) R = (/3) OH
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Ctfeap inport&nt r«»iiui froa India ar* ’ irtdt# dnimar* 

obtalmd txoa M « r i a  Umi*, ttiid •shal w in *

otjtaiMd fn>a th* plant B̂6JOi& SStk\mM» resin la

hlibljr AToaatle «nd i»  bomt ^  m  lno«ns9* It !•  \w«d 

In iMdiolmi «s astringent« antlMptio «nd aj^br&diftiao* 

this eoMMroial.ly iaportsAt mtin has be«m inirettigatttd 

in our laboratory*^ Ttit sonstltsmits of the parent 

resin ware isolated aaialy by using solvent partition 

and eolitaoi ehronatosrai:^. ^part fxt>a tbe ttixtore of 

ses<4ttiterpene hydroearbons and lid tones In Xiqoid 

eomponent, th« erystaXllne triterpene aXeohoIs ^•aayrln(4) 

and *taraxasterDl (5) were isolated in ptire form.

(5 )

Also ffOB the neutral fraetlon c i  the *eiiiaa oil* obtained 

by destrtjotutve distillation of shal resin (Mhorea robustal 

the presenee of p<-eyaene <6 ) ,  ooinene <7), tetrahydro-y- 
oadinene (H>, three ses^iuiterpene hydroearbons (9,10yll)f 

eadalMe <13}  ̂ lyS^diawitiiyl fuipbthalene (13) and lya,6 ,8«  

tetraaethyl naphthalene (14)^ wm eonfirasd.



( 6 ) (7) (8 ) (9,10)

( 1 1 ) ( 1 2 ) (13) (14)

FRS0Elfr IKyi>tXIQ4Y10K

^  oentioned In tlr» b«glimlng th« results 

ln«orpor%t«d in this tb»»is o:>nefin3i nainljr tm  ^«peet«» 

Firstly, «lj»idation of eh^aiiatrsr o f ilaak diuwft&r 

rosis ^oxb«) and s«Qoiidly mXrlag tlMi

at«r«och«!sl8try  of oleaol and r«lat«<i ooapoa&dt.

tim eons tit umnts of Black 4a»majr r«sin haT« b»«n 

s>mpATSk%%4 and a»lnly b/ employios tolvwat



partltloBa at roo® t«ap«ratiir», followd by chroaatograjdiy 

ov«r mtitral aloaizia. Tm r««tata of our liiv«8tliatloii 

&r» Uieorporated in Clifipt«r5l 4 XI,

In Ch«pt«)r prop«rti«ft of r«tiiif

•  lAboriittt pit>6«^ar« for 8«p^ratlA« tiui conetitiat&U ajî  

isolatlen «yci4 of «sospoim4« am

disdttas«d lo datail*

Thm T9§mltB tm ttm ttriMturn axui absolutt c^nfifia* 

ration cf a n«w Iwtone obtained in 8stall

^a^tlty  fn»B tii« r«»ln  ar« pr«s«Bt«d in Omptor XX*

(15)

AltliDUgh th« 9 truetvpr« of tiw erjmtallin* @K>noey«Iie 

««stiOit«riM»iie al«»hel el«ncX (IS) w&s estal»ll&h«d tqr Kusloka 

Mid oo-wrl»rt^® and co-woriuiF*,^'^*^ the »t*r#o«

Qh»fliistpjr r«smined tmsoXvttd tmtil wry recently HalJialX^ 

tt»tabli«h«d it bf relati&i to fi«sc|Uit«r|i«&«

Qyp^rom a s«ri«s  of tlatorat« st«pa« ' Wt hair* tm%a abl* tc 
pfov* it onaabignouB Xy by ita tiiroot convaraion to tatrahydro* 
aauaauraa laetone of ioiown staraoohaisiatry, tho data of ova* 
rasttlta prasantad in Chaptar XXX«
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(1 ) A ll point! iiod bollHig points uii0orr«et«d

and r«eord«d cn e^ntlgrad* soalt.

(3) Bitrol«am «th#r rof^r* to th« fractioni is.p. 60«80P*

(3) ^p#ome rotations w«r® taken In ohiorororm 

soXaticn unl««t ottnsrvise stated*

(4) tm  aeatml otud for ohrowatograp^ v«s

l^r«p«y^d froEB ooas<sroiaX aXisalnlua ti/clrat« (200 aeth) 

tfhleh va» tp*«it»d vith nltrle ^ Id , trjuihod vith û ktmr 

£r— £rom aHMriiX aeid, jsurui h«at«d at 4€0  ̂ for 6  boio t̂* 

Xtui r«i4iilrtd activity ol>tal&«d by alxins with 

requisite aaount of water. '

(5) the noBlMrs given to the atroetures and iiI«o the 

naabers given to tr̂ e figuree in e»oh chapter of tlie 

thesis refer only to that pi^tletalar eh&pter.

(6 ) throughottt the work liberal use of infrarsd and 

ultr&vloXet speetrophotosietryy nuelsar nagiMitlo 

resonanee spectra and rotatory dispersion studies

been siade. WIbsrever n».oessary| the products, 

êcMsrding to the specific re^mlrei»9nts« were 

subjacted to VKi analysis.

(7) The Infrared spectra vsrs recorded as liquid fllsii 

or in nujol suspension on Porkin-Klasr Infraoord



V)

sp«etfopt»toBi«t9r, X37B, with sodiua ohlorld*

optiot*

(8) tm  ip«etrik w«r« moMmmd iti <ithatiol

soXation on a BMkwua apeotvoj^to*
a»t«p, HoduX £K-3«

(9) ttm spectra Wivm t«H«» in earbottt«»traehli>rid« 

»olutjk>n using tatriua^tthylsilam m th« iat«rnal 

r«f«r«ne« on a 60 Hie V^init inetrnMntt and ttm 

ohmmlc^l shifts m m  mmwm4 In ^ imlts.

(1 0 ) Qa««>Iic|ul<l &hmmsk%o&WH]  ̂ aitiilTflits %mrm omwrimd 

oat on Uriffia VPC a|»i>4ratuty HS. II*4| with poly* 

«stor oolunm using hjrd>«^a at tha earrlar gat.
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Th« con«titu«intf of tha Slack daanar r«sln, 

C*inariaB strlctua Hoxb,, hav« been isolated by «oXv«iit 

piurtitlon and eoltMm ohrosatography*

From t li» petrolfttn other (4a«60^) «xtraot of th« 

rat in, by •laborat* c»DXiian ehrooatography ov«r neutral 

aljaina, ths folXovlng coapo^s hav* be«n Isolated and 

eharaoteriscd* tb«ta inoliKMi asK>ng the s«a<ialt«rpoiioldt« 

a hydrocarbon, a now {ponoathynoid totona, oaaarona,
Uu

D-juviaix>X and a liqiiild aloohol, probably •pl-4ChAal»oI* 

iioaa ralatad vork haa alao baan earriad out on khitsinol 

and la raportad In thla ehaptar, Zn addition to tha 

sasquitarponoida, tha oryatallijtw trltarpane fraotlona 

vore idantifiad aa <<»aBiyrin, ^-aayrln and p-aayrin 

acatata*
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Hattiral r«slm  hmv« bonti aabjfiot of •act«n«iir<i 

invcstlgatlcn for t)r» 180 jnearat rotults vhieh 

«r « d«serib«d in th« book by Ttchlroh and Stoek^ l««v «  

a piotum of ecaplaxlt/ tog«tb«7 with eo»sidi#7*blo dioubt 

as to tb« hoffiog«c«e Ity of ooBpouB<*>t • fhis is (&m to 

tb« fact that th9 aiitboda tlMrn av^iilabla for tht att«apt«d 

isolation and purifleation of r«tin coapoiMitta iwr« 

cot ad«i4^ t « «

th« vork on Indljui Black daamar rtttizi, Canariun 

llrifiJtiauRoxb., vat inltiftted by K.L* Mo>idglll#^ H« 

studied th« eoatponantf of tbs *r»8 in oil* obtained by 

d«8truetlv« distillation and rsportsd tbs presonos of 

asuilsnsy n<4ioptan«i, hsptlns ^7^X2^$ d-«(«>piiisns (1), 
bieyolio sssqultsrpsns hydrooarbona sto* Froa th« 

aestons sxtraot of tas rssin^ ths prsssnes of a ysllov 

erystalllBS oompoond («.p , 10^ )  lims bssn rsportsd.

Later, VaslstU and Huthana  ̂ rsportsd thslr work 

on tbs rssin. fbs physloal ooastaats of tno rssln and 

t̂ is * rssln oil* as dstorffilnsd by tbsss wortors ar« glvsn

in Xi3I£*l and t 4Bys- 3  rsspeotlvsly*
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T A B L S «  1 

Physical coiuitantd of Blaok daawiar

Valiws roport»d 
by

VAslith Mutliaaa,

V&luAt r«portod 

Houdgiil

4̂0id vaXtM 4.00 (ate Ok) as.ao

E«t«r vaXia* 17.7 «»

lodln* valiM 4^.3 (Htibl*)

Aloohol 16JJ 4 .^

AMtolM 40 ^ • 6

P«t. «th«r 34 4m

B«ns«tMi, ehlorofoni 
oarbofitatraehlorid* • tbt r«sixi eoapl»t«ly solablt

«K««s«8aSS«3«8S««S««S9SSSSSCSSffSS««KSSSSCSXSSSSSSS8Ss«SSSSSS8

Phy«ioal oonstaiits of r«sla  o i l

Rafractiv© lnd«x X.609I 1,8070

Cptlca.1 rotation n il InvlsibU

Dtnsitx O.^S? o.ftiaa

Aeld valui O.llfi «»

Sstor valUK 1^.89 1 1 . 0

lodlm valu* 331.66 «»
«sr«r«s«siss«ss«3a«s3rsc7Ssss«S8SSssjs«ss»s«rst!!SaEss«ifsrsss«8«c
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sPro® th« s««qult*rpoiui fraotlona of %h» *r«siii oil* 

Vfttlttb and Huthana isoIaWd & m v  attSHOlttrpwMi t^rooaz*bon|^ 

Dv&&r9im (3)«

(2 )

Pr^sant wrk on Black daanuur r»»in

Blaok danaar n tin  ooasittlng nainly of blaofc 

nodular lunpa vas obtaliwd ffon tha Forest Dapartasnt| 

Karala Stata. The rsaln wa« finaly povderad, siavad 

and otad for tha datnrMlxiHtlon of aeld valiast I'olatila 

o i l  eootant and aolubiUty in various solvanti*

Tba wield vaXu» dateraljesd diraot aathod vaa 8«7«

The aasantial o i l eontant in tha raain vaa datar* 

ained by lt/dro«>diatill&tion and WiUi found to ba 0«7^.

Tba raain is ooapXatalj solabla in oh loro form 

and oarbontatraehlorida and partly aoloble in otbar 

solvents. Tha solubility data are shown in T4Bl£»3«

Tha separation of the constituents of the resin 

using both solvent p«&rtition and ohroaiatography is out* 

lined in (Siart I Cp.^s*)* T̂mi coarsely powdered resin 

was first  extraoted vith aoeton«. The sol«;dE»le portion



it)

recov«r«d ffoa aodWiMi ¥at r«-«xtraotMid vlthi ethanol* Th« 

etimiwl extr&ct vaM th«Q tr«a^d with ffl«thaiK)X* 

ooncsntrated ausponsloo from mttx&ml vsa utirrvd vlth 

potrcl«i» sthor (40-6(^). All the ttxtrmetlons %r»r« 

earrlBd out at room teaperature, uadkir stirring vltii 

excess of solvents, ftie only praotloal aethod fo r  further 

resolution of the aoapon^nts present In the petroleun ether 

extract* was ohxoaatography over neutral alumina, the 

grades of alualn^ and series of solvents uaed during 

cbros&tographic separation are given in wE<̂ 7 1 and in 

tr̂ e relevant Clu^matograj^ tables.

Soluhllity of alack daawar re s^

Il.e solubility of tha resin in varle jui solventS| 

listed bslov, was det̂ r̂mlned by taking each tiae powdered 

Tusin weighing approxinately 10 g. and add ini tc i t  100 sil* 

of the solvent. The ?sixture was shaken thoroughly in a 

welI»stoppered bottle for a period of two hours at the 

rooo temperature of about dSP, The solubility data are 

collectively given in 7aBLE»3«

* Fetroleun ether extract refers only to the soluble 
part. The insoluble portion, alongwith other 
extracts of the saitte resin, is being investigated 
separately in our laboratory.



Ko. iiolvaat JoliiDlUtjr in t

1 H«thaiiol 23

9 Eth«iK>l 37

3 Aootie aold 38

4 A«WtOB« 41

6 iiO«tat« 60
6 Dloxan 66

7 Stiiar 80

8 P*t,*tl»r (60-n(f) 84

9 amnzmm 90

10 Pat.«th*r (40-60^) ta?

1 1 Cariion t«traehlorid« 10 0

13 Chlorofora 100

Th« fractions «lt4t«d with petroltUB eth«r 

(Chroaatogmphy p. 36 ) W9r« found %o eontain

liquid hydxt>oarbonS| trit«rsmi» •st«rs and totonesy 

alongvlth Msqultcrpea* oxid«« and oartx>nyl ooajMsunds is  

saall proportion. Ej^siaation of the hydroea r̂bon fraetiofi



rcTttalAd that it  v&s coapos«<l of thr«« or four ooapomnta*

4 pr*llaUiary study of oiw of th« frtietiont (Fr. 2 , 

Chroaatography 7«tbl.« • 11,  p. 3 S  ) Itidieatvd that th« 

hydroc^lson ^olong«d to 9«tHUltttrp«&« groop having th« 

SK;l«duIar foraalay C i5 ^ .  7h« infrared ap«otr>ja (F ig. 1 )

Indicated the pr»««iie« cf '^0*0% grouping (1640 a»d S8 6  «b*^)| 

alto l»aiidt at 785 and B38 cea*̂  sr«owi(l tim pfsm m * of tri*  

tabstltat«d doubl« bond. F«rb«naol0 aold titrationt Indieatod 

thm nimh&v of doubU boots as a.1.1.8 (34«73 hrs). Catalytie 

bydrogsn4tlon using Adaos* catalyst gav« tbs t«trataydro> 

prodiaot, Tm aoXscalar r«fra0 tiTlty d«terisln«d was 66«13

3 s 66«14)«^ Tht hydrooiivbon on s#l«niua 

dsbydrogsnatlon gav« a good yi«ld of eadal«n* cnaraet«ris«d 

as its s-trinitrobens«ns addust and picrats. Evidently it  

vas a cadalsnio hydrocarbon. Xbe osonolysi» sxparljMWits 

shovsd t ^  pr«s«nes of fofmaldshyds and ao«tona in irclatils 

part, whils tlis non-voXatil« portion gikvs tsst for ald«hyds 

(F«hling*s t «s t } and taathyl k«ton« ( iodoform rsaotion), but 

failed to giv« tost for I,3*dikston« (Forrie ehlorido).

Further stu^y of ti<« hydrocarbon vas diseontinusd 

because Vl̂ C analysis tl̂ ien srioved that the hydrocarbon tras 

only about 70!̂  pure.

In addition to the li<iuid coo^nent obtained froa 

the pet.ether eluted fraction (see CHAHX*!, p. ss* ), a^ibstui* 

t ia l aaount of solid aaterial was also obtained. Mlth





I J

Ll«b«raaim-Sttrcharat %99t it  gave v lc l«t pink eoljoiiration* 

Infrarvdi epaatrutt of tim a&t«rlaX « 3ihibitod &baofi»tlDa 

b m i  at 3400 oia*^ s«gg*»tte th« pr«sene« of hyaro x jrl 

function* BiBiQ* thfi tubsiamut ocyil4 not be obt&iiied in m 

erystallln# foru, it  vaa aaapooted to be a sixtur*. In 

ora«r to «ffttct t)M ••pftr«tk>n| a sis&Xl portion of the 

si^stasoe ahroaato<raphB4 (airosi^tograf^j 

p« 4 iL )• ^  tTi« infx^ured sp«crtrua sug^«st«a the preeenee

of bydroiQr* ooBpoiiid| the earlier frmetlon of the eaid 

ehronatograph/ was aoetylated« The aoetate was repeatedly 

er^ta lliied  rioa etbr^l aaetate t i l l  It gave constant 

saelting point. It was feimd to be «̂*amyrin acetate C3b), 

a,p, ^3.^34® ♦ 33*3®, It i U  sp^ctrw (Fig. tB)

vaa st^@iriapoflable with tbe Id npmtstrm of an autbentie

( 3 )

(3a ) R»OH 

(3 b) R = OAc

(3 c) R»OBz

(4 a) R =  OH 

(4 b) R =  OAc

(4 c) R =  OBz
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•aispl*. On hydpclysla it Afforded "(-aayrln {3a), 

a.p* (-ic)!) 91*??̂ . Xnfr&r^d •p«etraBs(Flg*24''

agrMd vlth tltat of ftjR auth«ntle Bpmimmn,

I t  ga.v« benKoato d«rlvatiT« <3e), si*p.l0?«>194 ,̂ 

(><)d  ̂ 94 *̂ pro|«rT^les of th« aleoliol, Its ao«)tat«

anu (Mtiaoate a«riTatlv«i a«r«ttd wltn tho»« r«port«d for

A-fUBL/rXXlm̂

Th« oth«r ptodviet wfiioh coald b« Mp&ratcd froa 

th« alxtore vas amthar triterpena aIeoix»l, p-amyrin (4a). 

dprlng^ has also r«ij}ort«i4 th » sep^atlos oi’ «c-»aia|Tic from 

0-asiyrln. Th© later fraction of tbm oh3Po«ato«raphy 

(ChroB»tography Tabl©-III, p»A^'^ %fhloh show«<3 hydroxyl 

funeticn in its infrared spoetr^ vas aoatylated and th9 

crud« ae«tat« was purifiad by oryatalltsatiou using athyl 

aeatata. It vas Qĥ Jtraotarlsod as ^•aayrln ao«tat« (4b), 

a.p, '138-^39 ,̂ U) j 3 ♦ Ba,tP, Its iafrarad speetrua is 

r«pr«s9nt@d in Fig. 3B. Cn hydrolysis with alooholio 

potash, ^*a»yrin (4a), (II  speotraia, Fig.3a) was obtainsd, 

a.p. 197-180®, U>£j 00®* It affordad a bonmata darira- 

tiva <4c), ra.p, ‘333-333®. Th« propartias of ^-asyrin, 

its aoatata and bensoata darivatlvas agraad with thosa 

raportad in tha litaratura.^

Patrolaum athar alatad fraction (Chrosatotpraphy 

TabOjS-1 , p. 3 6  ) also contained a tritorpenio substanea
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waioti as a orystilliiiQ solid In ohn>niiiktesraph|r

fraoticma (Fr, 6 Ut 10). th« infrared apectpgp of th« 

or'jide prodi*ct eashlbititd bands at 1740 and 131̂  oa*^ 

saig«sttng ti]u»rQby tn « pr&s&m* o f mat^r tm o tion , Tim 

natorally ooeurrlng •st^r {»arifi«<l Iqr ohro«tatogr&pitiaf 

(Chroaatogr&phy £abl««IV| p«/ty ) uad QryataXIlsatloi:} from 

•thyI ae«tat«. It ytm idientifind sai aeetat*

(4b), (lii apectrm^ F i«.4 ), m,p, a3R-339P, («<)|3 *

Cn foy<Srolysis it affora«d ^-asyriti (4a), ss.p.l9S*J9 €P,
o

tbc yeXIov, viscousy b@na0Xfeft-«Iat«d fraction*

(F r , to 04) (Chr&n&togra|»hy p. sfe )

djjitllXod unuer vacuiMi. 7he d istlllat« &ft«r «laborato 

ocltoin chrc£3&tograpliy <Ctixt»8iatoj;raj^y tsibX^»^f p. /̂c} ) 

yi£2l4ed a nfiv I l 4 Ui4  eionoethyiioid a«fi<}aitar{Miii(B k«to&» 

foXloveU by a cry8tii.lline ftubstane« in assail am ant*

Xha struottire and tha staraoehamiatry of tha It t̂ona 

are aiaeuaaad in tba Cliaptar IX*

Tm infrarad apaotnsa of tha eryatalXina ati^stanaa 

sbowad tha prasai^a of -CH gro^ (3^0 aa*^) and a aatiby- 

lanis ^abla bond '^C-C% (1646 and 8 8 6  cm~̂ ) • It waa 

pitrifiad by cryatalXiaation froB pat.athar and idantiflad 

as tha rara aXcohoX 0 »|unanoX  ̂ (6 ) .





">9

(5) (6 )

f V
OH

(7 )

OH

( 8 )

(9)

From its •Ign and aagxiitodft of xt>t&tlon, It was oonflraed 

as dextro-juiwnol and not la«VQ»jiBaitaol^ (7). Shattaotoarjr* 

And eoovorters^ elucidated t ^  absolute configtaration 

of (6 ) Sind MtBiiojuiMinol. (7) by syntteslsins
diloydrcjunano 1 (6 ) tmm santanoIid« *e* (9) of known 

oonflg oration.^ Xbo j one no I  isolated froa this resin had,
e

a.p. 60®, («<)0 +• 83®. Xt  ̂ mixed aoelting point with an
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aattiantlQ •suapl® was tmil«proas«d, tm  lnfrar»d speotrua 

(i Ig .f ii)  was oompiatoly 10«ntlcjal wSth th« n^Q trm  of

Tl» JfiBrihai* coiafi.ra»d by cony»rti£if

4yr«#n©l to dihydrojitfKiiial C6). the jsieltinit poifit axid tsXmi 

aeltliig *«tnt wttti authentic »4^pl« of dihydro-Jonemol 'ntuM 

I13»114* *̂ Ml3c@»a sMiltlng i© l»t vltli lii^i^B-aihydyoJimenoKa), 

how«ver, aav« a dtpresslcn* Its Infrai^a spectrufs <i l̂g*6d) 

va« Idunticftl oJT

Ah« te<v4ttit«rp«fm »l<»hoX

':hu y«i lowy viiido^y friftCtionCFr* ^5}

((^ron«tofi7a«.'h7 2abX«-X« p* sg ) uf tmr dJjtlllatioii iai<i«r 
v^ottja yielded in saaall asiouBti «  liquid Qcnponont t^ioh 

on eaf*ofol eivroaatograp!^ oy«r n«titr«I alanizia gav« & 

i«9<iult«r|4i»d alooboly Cxi^34py b«p.l3^ (batliVo.5 iW8,|
(<)i;) • Cn ths basis of tbo •Xj^risMmtal «vldttfto«Sf

thi» aXeot'iOl r»pr9a«iit«a ^  th« gxttss s«rtietiir« (10). 

Becik4M9 of its siiruetural s la iU r it f  with lOiaiinoX (11),

%km itruotur* and absolute ccnfitfuration of vuioh 

provad bjr £Sî tttaoiBt̂ cyya aiul his ooll«$i«ass»^ tho liquid 

alcor*ol Is consldsrttd to b« «p i«>kfaa8 i3a&l| b^ing eplaarie 

at C3  aiKl is r«prss«ntsd by ta« storsoforaula (13)* this 

bovsvsr coula m% tm rlieorously •stablisbsd 4u« to paucity 

of ffiat«rial»

Khvttlnol (11), as w l l  ms libosol (13),^^“^® belong 

to tli« tmusual antipodal gioup of aadiaonss* In
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(1 0 )

HO.

(11 )

(13)
CHgOH

lufrankl sp«otrua ( '’lg .6 ), iisi-khuBlnol shov«d bands at 

3448, 1047 ©a*^ (-0H 1640 md *196 iem *

■etbyleiM double bond), 796 ca**̂  (trisabatltutuid daubl* 

bond) and 1360 and 1380 (isopropyl group). It didi

not srtf>v any at»orption in %lm altvaviolot rogion indloa* 

ting thtt ab««no« of oonjugatlcn.

that «|uantity of tho aX<K>tiol (10), «it our disposal 

b«ing very ssiall, \m rostriotod our offort on only a f«w 

•saoDti&l ro&otions and ofton to d««.«)EKl on spootral 

and VH; eharaot;oristies sinos suffioioat uatorial for 

analyses and degradations %reTs not always airallabls.

soi»Khusinol oaslly furnished a erystallins 

3,5-dlnitrobensoat«, s.p, 186-187°. fcn

datalytie hydrogonation with ^aas* catalyst in glacial



ao«tlo aold, it  afforcUd tiw t«tr&h]rdrealoohol U4) bf 

absorbing odXas of h/4mos«&i thortbjr oonfirmliitf its

bieyelic natur*. On dehydrossnation vith t«l«Rlun n% 

^80*^00^, it  affordod ettdal«R« (16) in yield.

CadaX«no waa eh«raot«rlMd taro ugh 9 -tr inltrob«n*«nt 

addoety a*p« and mlxftd a«p. 109̂  and ooaparing th« 

infrarad apaotra,

J.7 X9t£i,»Khu8inol on oxidation with Jonaa raagant * 

gave a )c®ton3 which prasuaably vas (16) cont^iining <t|1» 

conjugation. Froa our axparlanoa on t.na oxidation of

t&butinoly w« knaw that yialds daring this oxidation »3t%

not to satlvfaotory, as, auoh of tba oxidation prodiiet ia 

lost das to pol3nnerisatlx>n. 4S the nat«rial at our 

d is^sa l was extraasly liadltadt m  did not pursus this 

oxidativa rauction furthar but vara aatisfiad by eoUaeting 

IE spaotral a^ldanoaa on itapora produat vhich auqpportad 

our contention* Xha looation of Ui# teto-gro^» howavttr* 

was daeidad by hydroganation of ap>*khaginDl and oxidising 

tha radjcad product to t oormspondlng »atur«i>tad katons

(t^ ). Xha katona eoitld also ba obtained from

kh'osinol (11) via tha sa«a series of reactions. This has 

bean discussed vide infra*

In this conn@etlon| we re-«xaBined the oxidation 

of kh’jMincl (11) with ohrofisie «ioid« This has been 

previously carried out in otir laboratory and it h ŝ been



atiu»«d the liquid <y^.tiiwaturated totoitu^^ obtain«d

tbsraby, is r»pres«nt*d hy tiM structura <16). Btit on 

r«<*«xaaiii&tion| w« have found th«t th« ketone obtaHMxi by 

ojcidtttlcn of kliuiiiiioX witti ohtcmlo aoi(i>-ao«tio aoid^ 

e&rcaie aeia-parridlns or Jonaa chromic aoid is

aoto&Xly a  er/«talliiMr «olidf C x £ ^ ^ j | 0 ^  m*p* IST̂ y and is 

rspr«s«nt«d by th» struotarc (17) «nd not by tbe struetor*

(16) AS previously assumed. This structur# is fully  

sttppoft«d by IH| IN sjtd KME spsetral svidsnoss*

In th« infrar»<! sp«etrum (Fl$. ?)| th« Hetons (1?) 

?.t)CvmiX bmds at I66S m i om*  ̂ dvm to <4yi)- m»aturat«d

kotone and mnoth«r b̂ md a»t 14130 oia*  ̂ 4ns to group*

Whsn khatinoX (1 1 ) is hyarogsn^tod ondsr controlled 

oonaitionsy it  is ooimirt«d to dihydrokhusimX (18)y 

oxidation oi‘ w.iioli vith oinroaio aoid affords th« 

imsatoratsii Icetons (1 &) sbovia^ altrariolst absorption 

at 333 v*̂ aax, 13800} vi34<̂  is aocording to sxpsetation.

agkinst this, ths conjugatsc kstone (17) obt&insd by 

oxiuatioG of khusinoX sisows UV absor, tion at 1S44 ^

C*h»aJt. I04S0) and at 378 mti (*'asax, 7498>, this is farther 

sopported by tns II spectrum of ths ooKpound (17) vitiloh 

sliows abs^not of awthylsnio doubls bond.
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la conformity vlth Uha «triictiir« (i7 ), th« M̂0fl 

spaotrta (Flc« 8 } gair<t tlgnaXa at 0«73» 0«86« < »9!?, 1*0  ̂J 

(6H) dtM to two aotliyXi «t  Cia and C^at an i&t«ii0«  signal 

at 1.99 ^ (6H) duM to two ««thyl groups on uruiaturat«d 

earbon atoas at C® and C3 , a slnglot at 6.7S ^ (H) dtii 

to a proton at (X| and siffaalB at 2 , ^ f

3.£7 ^ (3H) tc pPotons at Cl and a proton at Cg*

With a Yl9v to iKDov t ^  plAQ«a»nt of th« ^uibXa 

bonds In tbe l»ailo si£el«too of th® spA^ldsusinol, It voji 

conT»rt«d into Its tosyl 4a:rlvatlv« (?!0 ) by treating with 

in  pyrld ijse  s o l’itic 'n  «st room t«®p®rsttOT« 

for 4î  bcur** Tbt oruda toayX^t  ̂ on r^diicjtlon with littiiuai 

hydride foIlx>%i«d by subsequsnt ehToaatosr^phy 

^av« a iiyurociirbon HX). rts InfraiHid nmotvrn (Fig. 9) 

iitfid phy8ioo»oh»ni04iX prop«7tl«s vart idanticaX witn tnosa 

of ( - )  Y-Cttdlnana (33) of known atar€w>«nemistry#^  ̂ the 

antipodal natsAPf? of th« hydrooaybon <Jl̂ ) bi*s been proT#d 

in our laboratory^ by Its conv«raifipn to orystallina dihydct>< 

ehlorld* (38), n.p. 117*CP,U)p  ̂ 35,3®. Tm dihydre- 

onlorlda (36) of th« nonsal oadinwM (134)̂  ̂ has m«p« 111^ 

and • 36^. aaltin^ points ar« id«ntieal and

specifio rotation but opposite in sign*

looation of tba hydroxyl group was forthar 

proved in the following way. The tetrahydvo alcohol (14)
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on oxidation with Jomu rmajgmnt gave the saturated Imtoii*

(36), Cxi^agO. tim iisframd apeetrua (?ig« IOh) va* 

id«iitle«l with th« s^tdrat#d lieton« obttiin«d from 

khotiaol (Fig. XOB) ^  sklaQ VPC analytis gav* th« tiieM 

retention tlJM for isoth ^le ketonee.

iia flwntloned earlier, khu»inol ( I I )  on ehroaiio 

aeld oxidation gave tiie orystalliioci totone (17 )• In order 

to convert it to ^ • oadlnene (38 )^  it va« subjected 

to Woirr^Klehner redaction* The reduction product was 

a rsixture (VPC) of three dietinot hyarocarboni potsibly

(37), m )  and (39).

(17) (27) (28) (29)

althoagh, it  was not possible to Isolate the» 
individually, they were oharaoterised by Vf€ analysis* 

ItiM tetralenio hydrocarbon (^9), has be@n previously 

obtained In our laboratory^^ by the reaction of 

llthloethylene dianlne (I^Da) on khusinol (1 1 ).
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30

(11)

LEDA

(29)

Woodward «t  a l. suibj«ct«d eye lobe xadl«none (30) 

to dl«n0 i3B«p)M0 0 l  r«arran|^iii»Rt and iisstoad of th» 

pit>d\«st ClX) obtiiltUKl <33)•

(30)

(CH3 C0 )2 0

HgSÔ

(32)

With a vi«v to «xplor« th« possibllitr of 

convert inf tiui totoEM (17) via t.ve intor*«dlat« dlvnoot

(17) to th« phvnolio ccapound (34), th» Imton# (17) 

vat trmmUtd vith aodtio *nhyirld« containing a drop of 

•ylphurio ttoid* AH atcotato, CX7 H3 4D21 no doabtt va* 

obtainod &ut on taponificatlon it  dl<l not glvo tbo 

d«sired ph«nol (34).



3

AcO

(17) (17’ ) (33)

(34)

AcO

(35)

tim of tho IH (fig . 13.)

and the 8HH speetroa inaie4&t»s that tl»» ae«tA^ is 

by th# enol acetate struoture (35)*

Althc i|^ It vat not poealble to obtain tbe phenol 

(34) fVDs tho ketone (17) ^  the reaoticn deeeribed before, 

tbe ketone biif been oonverted to tha phamX (3*> in 

excellent yield in our laborfttofT^^ by treating it  with 

litnioetbyIene4iaaine (1^4) *

LEDA

(34)
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During th« pr«s«nt Investigation an int<i r o t  ting 

ol>8«rvatlon has tieon by in. It has ti«on fotnd that 

khuslnol (1 1 ) on trsatiaint with tx^rontriTluorid* ethereats 

in b«n««n« solution iit rooa tdap«irature is eo&v«rt«d to 

orystsllini * khi»ifK>dlol* (36), Cxi^3 6 0 3 i IsaP,

(«<)e ♦* 93.81® (vid«, Chronatograpliy Xabls VI, p. si >.

probiihLi n e ch a n isiB  of ths foimation of khosinodlol is 

presented bo low. This is supported by sxpsria^ts earried 

on fflodsl eoapouBds.'*

H0 -.

HÔ -

( I I )

^6 ^ 6

HOH F  B — 0?

H©

e H
^  BF-j-ether F - - B  — 0 . .

(36)

« Unpublished work o f D r. S.iK. K o lli^ rn i.
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Its iiifVATtsd ipfictrm (Fig. 12) sschi&its 

aosorptloe to&nds at 3300 &M 13J0 du» to h/drô Qr]. 

group moA X360 &M  oa*^ dm  to lAopfopyl aide ehaiis*

In %hm speo&roa (fia» IB), %tm «ignals «t 0.70, O.Bai 

0 «88y 1*0 ^  (6H) ar« 4u« to Ijiopropjrl gvottpy & tig n u l mt 

1» 3B (a i )  ciuii to m «etli;rX uttaeti®^ to eartx>a atoa 

\mikving ow^smtif alto th« tigftnl at X«67 4 ^  ^

laethyl on oarbon atoa. frip lttt lat 3. 86,

S .9S^(IH)  is due to hydrogm on a onrbon siUm benring oxfgmn,

at 4.95 6*19 ^ (aH) du» to two h^dnoita*

o r  h y d r o x ^ X  g r o u p S f  ^  s i f m X  a% 6 .3 4  C o m  p s t > t o fi)

is d\M to a hydrog«ii on y»f!aticritt«d earboa C .̂4itydfof«fi)« 

Hhtn tb« «p«otr$M was t&Mn 1a D^pi th« dou^lat at 4 *^  

amd 5.19 ^ diw to the two Itydroxyl protons dis&ppoa7«d and 

a Signal at 4.67 diit to v&t«ir apptarod*

Sii« ohroBla a@id oxidation iii ao«tond o f  li&u»ifio*» 

d io l (36) afforded tb« ls«tio*&lcohol, Ci^ig^Oa (37), m.p. 

89.90^y 163*9®* III* iRfrnrod «p *e tr i»  (F ig. 14)

ttioved bftnds at 3i00 and 11^9 cs*^ (t«p tiary hydroxyl 

group), 16fiO and 16^  ̂ ca"^ k ,S * jn«attupat«d l^ton«> and 

14*^ ca*^ 6\m to •C0 *ai2 »  groiQ .̂ ftm  !iltrair|yoXet sp«otraa 

gttv« absorption aaxlai’j® at ^36 â i Ĉ giax-) 14,640) ijodioatini 

th« pr&39nm o f  <,S-an«atarat#d k&U>m* On partia l 

tosylation, tb« khtwinodiol (36) gave cojre»j)oading toayl 

d * r iv a t l^  (3S) on lithitBB alaminiua hydj*ld« r«diictioii
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g m  ttm  aonol, (39), a.p, ♦ 96.73®

Cc, a.34). lt «  Infrared «p«otru® (Fl«* 16) elo«ely 

r«se«bl«d that of ^-cadlnol^ (40). It# ft«>r«och*»i»try 

it DOW receiving our attention.

H ^OH

H I

TSO

(36) (37) (38)

(39) (40)





CHART I

B L A C K  D A M M A R  R F S I N  i 6 - 8 K g J

EXTRACTED WI TH ACE T ONE

R E S I N  R E S I D U E  
{ Wt . ss4 - 5  k g . )

S O L U B L E  P A R T  
(Wt .  ~  2 -3  Kg.)

E X T R A C T E D  W I T H  E T H A N O L

S O L U B L E  PART  
(Wt.c::; 2-2  Kg. )

I N S O L U B L E  PART  
(Wt .  =  7 6  g )

E X T R A C T E D  WI TH M E T H A N O L

I N S O L U B L E  P A R T  
(Wt, 4 0 0  g )

S O L U B L E  P A R T  
\ 8 Kg . )

E X T R A C T E D  WI TH  
P E T R O L E U M  E T H E R  ( 4 0 - 6 0 ° )

S O L U B L E  P A R T  
(Wt.: . , -  9 0 0  g.)

C H R O M A T O G R A P H Y ;  A L U M I N A  Gd. TV 
( I ■■ 2 5 )

I N S O L U B L E  PART  
( Wt. ^  9 0 0  g.)

F R A C T I O N  I

F R A C T I O N  n

F RACT I ON H I

P E T R O L E U M  E T H E R  F R A C T I O N  ( P A L E  Y E L L O W  L I Q U I D
+ C R Y S T A L L I N E  SOLI D)

B E N Z E N E  ( Y E L L O W  V I S C O U S  M A S S )

E T H E R  ( D A R K  Y E L L O W  V I S C O U S  M A S S )

F RACTI ON VT  I—  A L C O H O L

O V E R A L L  R E C O V E R Y  8 0 %



Ctm>Batccrapbar^^tTOl«\» «th0r  fraotloB

knight of fraetioii 136 g,
W«isht of Al\Min&- a?eo s*t gradt XHi ratio Itao

mm4mm

Fr.

■mmm mmmmmm mmm

Eli4»nt

<* •><■> waK-a*

8o« of al#
COll«Ctttd U )

X F«t,«tb«r aoo 8.6S78 1.6030 '
a m « 1*7170 1.0040

3 n «t a .*176 1.S036

4 m «l 1«3910 1.4978,

6 m ♦» u^m o 1.4970 '

6 » 1.64d6 m

7 n *1 l.f»31 -
9 t* I* -
0 n •# ^•6690 m

1 0 n « 1.9170 1.6030,

1 1 il a.oeso 1.6060

19 n *1 1.6681! 1,6090

13 M 1 .4 ^ 1.6130

14 m w 1.3743 1.6160

16 •* 1000 a.0397 1.61110

^ a a r k t

& m 9 ^ ,^ iiX ^ rp 9 m

hycirooarbons

^ •  a ra ^ r r ia  

aoetat*

Est«r and 
k tto n ie

trs k < t% li}T »
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Chrottatograpby Tabl«-X (Contd.)

Ft , EX’̂ nt l̂o« of lal. 
eoXleot»d C«)

16

17

IB

1»

30

91

as

34

36

36

T7

a9

30

31 

33 

33

P9t*«t^r

«t

w

Ben£«M

iSOO

1000

loco

1000

1000

3000

eoo

600
«

1000

ia263

1.8370

1.6741

o .m m

1.0891

4.6329

lf.31?T7

13.3476

14.7634

9.99B0

•3.7H00

6.9636

6.01U

s .m 4

0.4193

0.3S63

1.6140

1.6110

1.6190

1.6110

1.6160

1.610C

- I

iietonlo

fraeticii*

CumroRft m i  

iim sm l

Cm tallljw
solid
4-amyrlii

»Ssr3SS3SSSrsSXKSS£8SSS£BSeS3SSSSSSS8SXS«:rSSa«SSStSSS»SSSSSSS«S3C



Isolation or l̂ydrooAriooa

Fraction 1 (Chxi>st&cc»iraphy (¥l*06 g)

moliroaatograplMid ov«r ii«uitr«X (g r^ «  II | 4 ^  S*y

ratio It60)* tha mlvtsm w&s olat«d vltii «th«r

nokA thtt chroii îatcgraphla z«aulta ans In Chi^aategraphy

Xabl*.ll«

Qtroaatography Yablji«II

Fr. Bluent So, of aol. 
collacl#d «D® ^ > 0

1 P9t*«tt»r eo 0*3706 1.41^0 ♦ S.3^
3 (t tt 4*^33 i.eoao ♦ 7.08^

3 n *» 1.2493 i.eoao -
4 tt n i . a m 1.6030 m

6 n 0«5643 1.6040 -  3.83®

e 0.1333 i.eo3o -
7 »» *» 0.0647 1.49eO
8 *f m

Fraction 3 (4.3 ( )  was chrosatographad s«parat«ly 

on al'julna <grad« 1 « 300 g) and 10 mX* fraetioxit vtr« 

oolXactad. Fraotlona with tlm taios refractiv® indox (1.4970) 

wer« ooBbinedi and was di*tilled ovar sodiuoi imdar raducad



3 : >

pr«isor« and j,;4i3rsl6o<^^HiomI Qom%mt9 ymv d«t#rsiiMtdi

b.p* 90®/e as., H )q * 0.77® (c, 1.6), ^  1.496.

0.9074J %>o «  66.12. Cifi% 4 3 rcf|tiir«st 66.14.

9.1.3.
3077, 3710, 1766, 1637, U374, 1170, lia o , 1130, 1000, 967, 

940, 909, HS6, 836, 786

tHtravlol«t «p«etrum siiDVtd m  absorption naxUiUB 

o^mraotftrlstlo of a dlAiilo •ystMi.

mki^XM

rotmdt C, 8 8 .1 0 1  H, U.90.

^16^94 n »H »lr«8 t C, 3S.16f h, 11.8401.

Doliydfoagnatton of Hydgpciirfcwn

T̂ io hydroesorbon <0.3 g) w&s bô ktod vltb soloniati 

<0.4 g) at 390<»a90̂  for 10 hrs. in iiitrog«n atiaoapliem.

Xh« dehycirogen^t«d prod îet v&a tak»n up In p«t.other. Xha 

extract vas <»^no«iitratad and ehroau t̂ograpkwd owr alvttHia 

<grad« T, 60 g) ai3d tbt eoliam alut^d with pat.«tli«r. tim 

coloarl«8s non-ac jilanio procSunt vaM elut«d fIrtt  froa th« 

colwui folloif»d by violet i3olo)ir»d asulexw.

Th» non-^aultt&ie pmrt «av« stn orai^o eolonrod 

oooplsx with picric add which after erystu 11 isation from 

othanol had a.p. 114 .̂ Hijatd aaltiag point vitii an aothantio 

•aapXa of e&dalo&a p lc ra t«(a «p .ll^ ) va« und îaNiModl.



mtikar •olu^jbon o f blue d4iuloJ9« a ft «r  

•h&klng vith pliosphorio aoid and dooosspoalxig oo<3pl»x 

If 1th cclii vator an4 «xtraotiHit with fUaaJly

tsmll asK>t8)t o f a »a l«n «. I t  gav« a ODapietX tilth s<»trliiitro* 

bQtm&m whlG  ̂ aft#r otTstaXIlsation frois othatx>X m»p« 

107-iieP| viaibl* sjMiotrmt Xâ x* 6^ smd 880 li .̂ B®caua« 
o f paucitjr o f sgt^it«rlal tht asuXene oouXd not idsritlflAd 

further.

.

(a) By hydrojiumtlon

h^dr&oart»a <^.t6 g) in glacial aQ«tle aeiil 
(^0 aI) ¥ «» in tl^ prmme* of platinum oataXj^t
(16 B )̂ at% rooa t«apciratur«« it aosorlwd 2 ssolsi oi 
iist h/ilrog«fij&t«d proaiioty aftor filtering off tn« oatalyat, 

dilut«<l vith vat«r and oictraotftd with p«t*«th«r. fh« 
extrsiCt vas wasbttd with bicarbonate Aol’aticxi an<l finally 

with water and driod* Solvent M&a evaporated and the prodoot 
wa» di»tilled over nodi^^ b,p,9U^/7 i«B*( n|® 1*47{9D«

jimlsaiiij
Foundt C, *16.301 H, 13.70. 

reqtilreat C, @6.46| H, 13.M|S.

(b)
Hyd7« 0sirboA ( i )  39 «g| ( i i )  46 ag, was treated with 

perbenaoio acid eolation <li i i l )  on each oceaeion in 

ciilorofora and wa» kept in tr^ r«frigera tor« Blank 

ejqperiiMnte were run eiaultaiwouely. Xhe excess o f



parbciiMio aeia va« •t^tndardlMd m&lm

tblosulpimt.* solution at different intervalt of &!«•* It 

absorbed (1) a .3 aolas after 34 hours and (11) 1.9 ooles 

after 79 r»ur»,

4 streaa of ozonised oxygen was babbled through a 

solution of the hyiroearbon (0,5 g) in ehlorofora (1 0  »1 ) 

for 6  hours. The trap veter collected during o£onolysis 

Sa^e diaedons derivative (m.p* l^S^) and iodoforia teet^ 

indicating the prasenc® of formaldehyde and aoetone. The 

ojBonide after renoval of solvent at 40® wa* dscoaposed by 

heating with water (20 J3l )  on a water bath for 3 hours. It 

gave positive test for an aldehyde groiQ> (Fehling*s solution), 

and for a sethyl jcetone (iodofom test in dioxan), but failed 

to give oolour test with alcoholic forric chloride*

Separation of at̂ awyrSii aad 0»aaiynii

Froa the total crystalline substance obtained In 

petroleura et^ier fraction (Chart I ) ,  6 «• of the subetanee 

was ehroaatogi^aphed on fieutral alusdJia (grade XXI| 160 g ).

It was found that erystaUlns sttbstasoe eontalns both 

<<«aaar7in and 0»aiqrrin. The retttlts are recorded Belov*



12

of ttm so listia m  6 <•

Wt« o f aXuainm UO g«f gr<id« XXI| ra tio  Xt30

Fr* ^ Im n t no* o f b X. 
ooXXootod*

<^» o f  
frao t*  
lon(g)

]S.|). of 
erud* 
f  faction*

X Pot.otbor iOO tilX «»

3 Hancati* 200 0*04 X63«6 ^ t»

3 « 100 X.6 X66- 68P ♦ 83 . 3^

4 n 100 1.6 X®g-6iP

6 It 100 0.7 166-eS® «»

6 N 100 0 .4 X«8«70® ♦ 87. XT®

7

mmmi

m irn r wo 0 .6 ▼ I t  00 Its Xiquid*

««-«ayrin AO»tat» (3b)

Fraetion 3 (X g) fvoa ttm Aoove ohromatoiraphy vai 

dlatoXved in anl^ioas pyridiiui (30 sX> ao«tle aeybjfdirld* 

(3«̂  aiX) vat fht reaetlon aixtar» was «llov«d to

stand ovtmisht at rooa tvaqptarmtur** Umi aoetat* ««t«r(X «£ g} 

vaa obtained by worltlng up in th« utvtaX way. It wat ohroaato* 

graph«d on aX\nlna (grad« XXI» 40 g ). Pvt.atlwr «Iist«d 

fraetlons wrm erystaXXltdd fi\»a 9thfX aeotat* to yi»M  

^•aoyrln aeatato, («<)p 83,9®.



IJ

1160, 1200, 1^80, 1036, 1000, 833, 966, 960, 936, 903, ISO, 

808 «i*^*

It  was fotaul to be ld«istioaI with that of 

ae«tat««

jB itoX i
Found# C, 82«00| H, 1I*00«

^ 2 ^ & P 2  m ^ « S t  C, 81.99| H, 11.1B^.

<-aayrin (3>)

A portion o f tiM aaetat* (500 ais) wax roflitxcd with 

aloonolio KQH (XO silf 10^) fo r 3 hr« tIm h7dn>ljrt«d pf^daot 

(460 aig) waa obtained In th« usual way, f i lt « r »d  thro'Jgh a 

short eoltwn of alimlna I I I ,  10 f ) ,  crTitallliM  solid

•lut«d in p«troXeti« •then l)»iifc«as (liX, a£D b1) on crfsta* 

llisAtioB ffCMS sthiuiol gftv* puT« <i(*jiaQrriit, a.p*lB^-184^,

U h   ̂ 91.S®.

j^j6t?A*.Ja.mglrmlte^iuitel L feanjli...ftS> 33oo, lasi,

134a, 1390, 1170, m 4 , 10S7, K m , 990, 966, 943, 917, 833, 

800 c»-^*

Xt was found to identical with <4»anyria»

PouRdt C, 84»10| U, 1X.36.

CaoH^O reqttirasi C, S4.44i ll«S ljl.



\A

(ae)

A »olutio& of <<*asqrri& (ICO mg) ija dry pyrliSxmiB ml} 

vat tr«4t«Ki with b#nsoyI ehlorid* (X n l}« 7 h« i«ftetien 

aixtaro was h«at«d on a wat«y tmth for 6 hT| and th« produot 

was wortod tip In thm usual manner* crjrstallisatlofi fioa 

ae«tone gave ptire «(»a«]rrin bsnsoat«| {&*p«19a-l(MP| k >0 >

Itfi ZH speatrm was idsntioal with that of «c«aayrin 

bo&jK>ate«

All th« abova •▼IdeiUNis oonflread that Fraetion 3 

it <4oaajmn*

Foundi Gf 83«7j H| 10»4*

C3 7 U5 4O3  f«q u lr «» i C»83.73t

g^-aayrin aostate (4b)

Fraction 6 C0«4 g) fi^B %im saoMi elunoaatographjr 

(ahx^oatograi^ fa b la -n i) was aoetirlat*d bf dlstolving 

it  in P7 ?idin» (X3 ail) and aootlo aniijrdrid* (8  aX)« ttm 

rsaotlon isixtore was }« f t  o^mrniglit at room tseiperatur**

Xfaw orotls acetata (0*45 g) obtainad by working up in tha 

usual siiaaaerf vas rilt«r«»d UiTough a short oolsisui of 

alUMina (grads XlXf 90 g ) and elution with petrolsun ether 

affor^d  a solid whloh on erjratallisatjUsn froa ethyl aeetats 

yielded purs p*aatyrln aoetate, B«p«3da.33S^| (<c)|3  ̂ 83,l^«



yig.aB. Hi apt?ctrua<in nu3&I) baadA-flit 1740, ISBO, 

1146, lOflOt 10126, 01̂ 6, 982, 899, 898, 810, 800

th« tntv&T0A spectms vas round tc be ld«ntlo&l 

with that of f\»aa7Tin aeotate.

g»aayrtn (4m)

The acfttat* (300 m$) was h^droljni^d Isjr r«fXt}xliii 

for 6  h f  v ith  alaoholHs KOE (1 0  k1 , I^ ). Th» hydro 1 ]TS*<& 

t»it>dtKit <170 mg) vat flltarad throtiili a oolucm of almliia 

(grad* XIZ, 1 0  g ) and «IixtljDii vlth pet.^thartbwnaaiwdtly 

10 0 ffil) affordad a flolld whieh on cryftallliatlcn from 

•thanol gava para ^»aayrla, n.p.l97-19il°, <k)d  ̂ 8 flP.

3aoo, i37o,

13fil, 1390, 1183, 1136, 1095, 1034, 964, 833, 813, 800 om* .̂ 

It was found to ba idaatioal with that of ^*asiyrlB«

floUDdt 0, 84«16| 8 , 11.96.

C3QH50O mqiilrast C, 84.44| H, 11.81^.

p«>aasrrln banaoata (4e)

0-am3rrin (70 >ag) visia dlesolvad In dry pyrid im  

(6  s i ) and hanseyl ohlorlda <1 a l )  vaa added* 7ha raaetion 

■Ixttira vat haatad on a imtar tmth for 6  hr. and tha 

product voa voriwd up in tha uaual sisnnar. Tha erada



b«iUBoat« aft«r or/stalXitfttioB fvon ao«ton« gmy pur« 

^•-aisiTis bo&xoat«9

Zt« IH sp^etruBi va« fooael to tm idaatieaX vith 

that of |l«ajBfrlii ben&oat««

In a ll th » abov« eas»s| nlmd Mlting points 

with tn« aattiAntio of and tti d«riTativ«s

availabXd in our laboratcryt V9r9 tatsMi and th«y allowed 

no d^pratsJ^n*

fraction 6, tb»r«for«^ iM

lK>lation cf pgra S-aayrin ag<tat*

fr^tXer.s6  to 10 (X<̂ »9 gf Chreisato<raphy  ̂7al>la*I) 

vara eo«l>l!iad 9xA r«clm>i&%to$rapb«d $Y«r aX'osaifia. tlm 

raaultf of tha ohroaatograplgr ara prasontad jUi Chrooato* 

(raphy tabXt«>IV«



Chroaatocraplur

vrt. of the fraetion 10*9 f •

Wt* of alittiiMi 400 f )  111 I ratio li36»

Fr« Eluent ¥oX* of 
• lUMBt
(a l)

yt* of f r « »  
etloB.

(S)

36 Heiiiirin

1 Pet.ether 100 0*3384 1.4910

2 n no 0.9834 1.6010

3 m fiO a.Sfoo «»

4 •» 00 1.9890 -

8 m 60 0.6633 m

6 « 60 0.3679 m

7 n 100 0.4646 •

8 t» 160 0.4383 m J

9 n aco 0.4301 1.6D90

10 aentene 600 O.S447 l.SiJSO

11 Sther aoo 0.4049 1««.90

p • aaunriii 

&Q«tat«

««rv*s»««s««s«ti«c««s««««3r««s«««»«K«ssns»««««««e«8sas«rs3Ssss8s

gractlona a to 8 . fh« erudo solid aat«rial (6  <) 

obtaiiMKi after eosliiiiilng fraetioct 3 to 8  vss foood to 

b« th« aootato « 8t«r (fro « it «  IH tpootrtn). It  vas 

oryBtallit«d fro« ethyl aoetate to yield ^<>a«yrin-^etate ai 

needles, ai.p. 334-337®. Beorystallisation froe the ease



•oXir«nt ralasd ths w ltijig point to ^ 8 f^*

tim miJMd a»Xting point with the &uth«ntiQ saapl* rtnaiaod

ijDdMiproaaed*

FiM.4. IB gaoatriMiCin niiiol) band* mtt 1730, l^SO  ̂

1246, 109G, 1040, 1016, 996, ti?8 , 96f, ^>9, IIS6 , 810, 800

Tho IH sp«otrtia was sup«trliq;M>«abI« with tho aiHictna 

of th« authontie taapl* of f̂ ŵisnMn aootato.

JtmXSSLXM
Founds C, 83«00; B, U.37.

^32^68^3 rvqoiroai C, 8X.99) H, 11.1^.

<»9mrTin

7ho orystiiXIino aabsttknea obtiiinod in btnsono 

fraotlons <fv&otions 36 to 39) CCiu^satofrapliy X«^X«.X) 

w&t oba7 iMt«ris«d as •i-mytXn UuPDOgli its a ««t«t« and 

lW)tU£oat« dorivativss* Tha {»rop@rtiss of ths <«ouiqmn, its 

aostata ai»i banaoata darlvativas and tliair infravad spaotra 

vara axaotXr idantioal witti thoaa givan in litarattira*^

IsoXation of JunanoX (6 )

Fraetions ^3 to 34 {ChvoBatograpliy $al»Xs*»X> war© 

ooabined ŝ id tha oosblnad fraction <40 g) iriui diatiiXad, 

b.p.X30<»<bfi^tliy0.3 im* thm distiXXata (X4 f ,  36^) was 

ebroBNitograpliad ovar aX ŝaina. rvsuXts ara talmXatad 

baXov.



ChToaatographjr t&blo-T

.1:1

Wt. of tm  d i«tlllaa  fraetlon 14 g« 

wt, of aliMlim 3fi0 g.y grmd« II| ratio

Fr. Sluant Vol* Of «Xatmt
OOllAOtAd

(b1)

Mt« of th» 
fraetlon 

(8)
<̂ >D

1 SO 0.63 ♦ 13.«"

3 H 6D 1 ,^ m

3 tt 00 ©•95I m

4 0 m o.as m

ft •1 m o.ae «»

6 <« eo 0.34 m

7 M aoo 0 .8ft * 18.8®

3 Pttt.9th»r*
b*iu«n* <lsl) 1 0 0 0.16 m

9 Benzazm eo 8,0« —  JuTMinol

10 50 l.?!2 •

11 m 3fiO l.ft? •

13 ♦» 9S0 1.6& •
13 Etter aoo a.oo -

» * s « ssr r rsrsa ranears: rs‘»rrse**ssrss«ss« ssssrrsrxssrsas ssssr««rss#

FraotloB 9 vhieh BoIidlfi4id on JampUm 

erjrtUIIl»«d Troii p«t.atl36r| tublivsd sm  &•

D«>jiiii«iioX. It h&d th« foXlovins pro}»rtl*t| a*p.60^, 63̂ .



5 0

Th« nixBd molting point with an »ath*atle sanpls of 

D-jiXMiioX Vfts 6C .̂

^«K), 164«,

1209, 1366, 1163, 1143, 1070, 1063, 1030, 1000, 980, 938,

915!, 893, 885, 873, 864, 836
It vai fousvd tc b« identical with thi t̂ of D*Jucit»oX» 

^malyln

ifouBdt c, ao.esi h, i i .s i .

C, S I *0^1 H, 1 1 * 7 ^ *

Dihydroiwaol (6)

J'jmml (0*1? ( )  dlitolTod in f la « ia l aootle aei<S 

(SO a l )  Wiat iiyttit>(«iiat0di In pi*8««ne« of Mawi* oatal^mit 

(30 mg) at rooB tcaparatm and «taK>aph«?le pr«itttre. T}m 

bydrog«&ation oontisued t i l l  th«r« va« no furtHsr uptate 

of bydwogmum e«ital3r»t was fllt4ir«d o ff tkiid tuo flltra t*  

va.s dllu^d with wmt»r folloi#od liy oxtraotlon with otlTMiy.

Stiisr la/dr was vaiiwd t i l l  aoutral and driod* Tha omto 

dihydrojttmnol wai eryttalliaod ttom pot.othar to glYo 

pai« dlhydcoJunftiiDl, n*p«113.114^« alxtd atltlng poiat

vitb tba authaatia aaspls of dilirilro|tsi«i)ol rasialnad isidapraaaad.

,iU» M »  fii ftiMiftte«(to.aalgllJteiiflji,j^ 3400, isee, 
1343, 1100, 1170, 1106, lias, 1080, 1016, 1043, 1016, 1006,
983, 9«B, 917, 897, 8S ,̂ 869, 869, 840 ttm IB
apaotna vaa Idaatioal vith that of dlhjrdfojtiiianol.



o 

fabljt-X) w?4» u l » t i l l * d , b.p«140-16(^(tiat4iV0,6 Bsa. Tern 

4 i a t l l l a t « (2 .6 g) was f'ijrth«r pxirifimti by im»nim &V»T a 

ooluBan or i»liJfc3liU4 (gr^de I I , 60 g ) . tha fraotk>fi e lu ted 

Vltb bttttft»ehi gji^d $>U^ ^^^.IthUSlAPl Ci.S g ) , b . p * ! ^ . ! ^ ^ 

( b a t h y o . S m , , a j ^ 1.6140, k ) ^ - 06.BD^ (c , 7 , 8 8 ) . 

rUi^» P ffP1f^lirtfll.(lB UqyMJClll).lliM,f ft$t 3448, 

1640, 1289, 1U43, lilSC, UTC, 1130, 1C71, I f ^7 , 1034, 1012, 

Sife, 860, 8S3, 7m c©-^* 

I'euiidt C, 81,405 H, 11.30. 

^I#a4*^ r«qttir«8l G, ?*1.76| fi, 10.90^. 

t\m aleofeel (0,1« g) vaa dissolved In dry pfrUim 

<S ml) and f r e th ly pr«par«<3 3,6-ditiltrolMiisoyl chlor ide 

(0 .3 g) va« H4d9d« f^ ajjetttr« va« )mp% a t rooei twaperattir* 

fo r 34 hours . The eoat«nt3 v i r* potired into cruihed 4«« 

a»a extpeteted '*ith « th«r . fh« etiMr 1JAJ9T vas washed f r w 



from pTridln* with dllut* hsrdroehlorie miA and 

th*ii v ith  aquaoui toditu n^tenat* «€>XatioB W >  aM  

finally with wAt«r t i l l  nvixtral imd drl*d, ttm oru<to 

(terlTatiT* w«« cryatalli»#d from p*t«9th«r» a.p* 1^6-187*̂ .

iBftattyii (IJB jMmu,Jiandi.^it« iTSOt i^soy
X639» 16S0> 1471, 1370, 1365, 1316, 1390, 1176, 1080,

93«, 917, 90fi, 794, 776, 736 and 731 ea^^.

■rtajgjgiia
Ftoimdt 8, 6*91.

<^10^3^* 8, 6 .7^«

Oafay<irog<nation

Tha aleohoX <0.1 g ) vas haatedi with aalaniw  

pow4ar (0*tl f )  at ^90  ̂ for 6 hr. Iji nitTogan ataK>sphara* 

Tha dahydroganatod prodiiot vaa axtraetad %dtii athar and 

flltarad through a abort oolican of alumina (grada I ,  10 g) 

vhan oolourlaaa dahydroganation pxod\iet vas obtaHiad* It 

g^va trlnltrobanaana ooaplax m,p,108-10^« Mixtd nwlting 

point vlth i)i» attth^mtie a&o l̂a of TMB o f  eadalami ahoiwd 

so dapraaalon (108P)«

Zta IB apaetryn vaa idantloal vlth that of fBB 

of oadalan*.

aaraiftiiMaitep

fha alootiol <0*1134 g) waa hydroganatad in glaeiaX 

aoatio aold (16 Ml) nalng platlsta eatalsmt 04 sc)« fha



o J

abtorptioB ef h/dro^«o (33.4 «X at StP) corr»|ipoii(iing to

2 oolet of feydToi«ii w«ia co»pl*t« during 4 hour* &ft«r vhleh 

th«r« Wiia no further iibsorptloii. C*tnlyat vaa flXt«r«d o ff 

aftd th« filtrate vitb vat«r and tli«

product was tak»n up In »tii«r« tm  mttmr extract was 

vaetied frM  frost aold, dri«d <md folmint «vAporttt«d. TIm 

resldut wag distilled, b,p. 116-1^*^(bathVO.6 aa.,

1,4930| («<)e ♦ 14.0aP (e, 3 -^ )*

lit gpectria J in  Uauid f  11m) J>«ndi.Ati 3460, 1380, 

1373, 126®, 1136, 10«7, 1083, 1031, 994, 961, 863 e»-^.

in&togii
Found! C, 79«90| H, 12.40.

^ l # 3 fiP r«i|uir«gi c, H, la.ffllK,

iOiaglnol (3 i )  vas dissolved in pure aeetone(76 a l )  

«uad Jones' ohsoaie ĉsid r«ageiit (11«3 ml) was $idd«d dropwise 

to tue stirring solution t i l l  persist^t orange ooloifir 

roaained. Zlam product was diluted witii water, extracted 

with ether, washed with water, dried and the product thus 

obtained after rmoval of solvent was olffoiaatographed on 

aluMina (grade 11, 9t> g) to give the pure ketone <1*8 g) 

on elution with pet.ether-fagnsene ( I s l )  alxture, a*p«87^ 

(subllasd) k )p  ♦ 79.7aP.



JV 344 OiUk 10t4^) and

>«ax« 279 7,498)*

FIk.7. X̂< JPeotM. iiiL nuioll .itelitta^ I66?tl613» 

1430, 1309, 1974, lt39, 1176, 1143, 1111, lOTl, 1034, W ,  

m ,  06a, 7«3 <a-^.

NKII spdetrta i«  r»pF«i«At«i! in Fi<«8«

^flJLaUJ
Foundt C, 83*73| H, 10*07.

Gx^i2Sfi w, 83.61| li, 10«1€^>

Yoiylfttioc of 9j^t»y^\mtaoX

alcohol (0.477 g) was dl«soiir«(} in 4ty pfrtdim  

(10 ml) and fr»«b ly  ef7 «ta lli»«d  •ulphooyl

ohlorld* (0.609 i )  1» dry p^idln* (10 ml) vm add#d, 

thm oonUcits var« l»pt in imU stoppmvd fliuik for 4S 

hottra at vooa t^a^ratura* It was proofs sad In tha 

oanal way to obtain tha aruda toaylata.

XR, JBaag^i«.(Xn .fttfi X734, 16A3,
1B97, 14^, X364, 1333, 1^17, 1186, 1170, i m ,  1090,

1064, 1032, 943, 600, B64, 840, 830, 7 ^ ,  7^6, 6 ^  es*^.

Convaraioa of tha toaylaW (80) to C»)^^adimna(gta)

Tha eruda to a/lata (0.67 g) vas dlaaolvad in dry 

atlior (36 « I )  and addad dvoi>viaa to a alutry of lithiiMi



aluainiiBi (0.6 g) Iti drf mtfmr (^8 at) at Mfo

d«gr«« vlth itirriiig. &dl4ltion was don« in IB oinat«t* 

ftM naetix>ii alxtur* vas ttum refltuwd for 13 hr* ttm 

•xe«tt of lithiUB aluttiBliia ^ r i d «  vaa d^ooa^Md with 

aolat 9thmT imd finalljr with wat«r« ttm •tter la j f r  v»» 

••par«t«d and tim aqoaoua layar was «3etraot«d a^varal 

tijM« with •ttotr* 7h» eoabiiwd •thmrmml •xtr&iita 

wafhad iiith vater t i l l  iwatral and driad oir«r aodlum sulphatai 

Tha raaetion pzpdt ŝt ol»taiii»d aftar raaoval of aolvant waa 

fiXtarad through a ooluan of alaaUia (grada I , 90 g)| 

alation with pat.ather gav» tha hjrdrooarbon CD«̂  g)| i^ieh 

waa furthar purifiad by diatilXation in iraetiot ovar aoditn 

b*p. 140®(hathy4,6 am.» 1.606«, 130® (o, 1.83).

gU ig* lE-^tpagtasyp^CiiLJUaal^^
3077, 17«I6, 1643̂  140«, 1389, 1370, ItflO, 1390, 1186, 1171, 

1130, 1070, loao, 1000, 947, «S9, 836, 798

Tha XH apaotnn va» aapariapoaabla with that of 

<»)«.Y*cadinana. VFC analyaia abowad a aingla paali. Tha 

idantlt/ waa fitrthar oonfiraad by tricing tha oixad VFC 

with tcm aataantie aaapla of <.}«>Y*»aadiAa!}a availabXa 

in our lat»ratory.

mmlnaj
roundi c, m*m% m, ii.so .

^16^94 raqulraat f ,  ^.16$ H, I1 .S 0 .



.31)

436) froa f  04)

Chvoisi^ trloxid* (0*3 g) was dlt^Xv«4 In pyridin* 
to

(6 Hi) at a •elution of tiM totratajrdro aloolioX<0*3 ( )

In pyridlA* (6 aX) was i^dod wa&mr oooXias and thakiiii* Th» 

raaetlon itlxtur« was left ovvrnight at roott ttBpvratum* 

Contents w«ri diluted with wat«r and •xlvaetsd rapaatadly 

with banxanaHithsr (XiX), mixig filtration through super-cwX 

to break tba emuXsion fonwd* Ttie solvoat layer was washsd 

siteesssivsly with hydroehlorle aeld, sodian oart»»ata

soXution (S^) and finally with watsr and dried. Tbs rasidiia 

(O.aiS g) obtained after reaovaX of soXwent was obvosatograptMid 

over aXualna (grade IIt XO g ). the pure Icetcne (0.^ g) %ras 

elated with pet .ether •benseoe <XtX) atixtare. It was distilled  

in waoii>| t>«p,X9C«>X3lP {bathys.fi mm,

llaaia I l i a ) X 7 X 0 ,  

X418» X333, X399y X3X3, XliSS, 1X36, XUX, 104S, XoaO«

980, 8X7, 8«a, 862 oa-^.

XE speotroB msm found to IdentieaX with that of 

t̂ io Saturated kQtom obtaintd froo khusinoX (Fig«XOI$)«

the identity was farther «>i}fimed hy taking the

mixed VFC with the saspXe of saturated ketone prepared fi^a

khtisinoX*
iatfOZtli

Fotndi C, 60.69| H, X3.46*

OxtSU^ reqttirest C, ^1*0^} H, lX«7fl!i£»



yplff-Kiihner o t  Itetoiwd?)

tho kmtom (0.3 g) wa« refioxad for 1 hr. sit

und«r nitro^n at9osphe?« wltii a mlxtur* cf potastiun

hr<iroxi4« <0.9 g ), hjfdrasim hydrat« (9©-*1005i| 1 a l) ana 

di»thyl»n « gXyeol CIO « ! ) •  f r »  t#J8p©ratar» wbm theu rmiBtfd 

and impt at for 6 br. 4ft«r eooXing to roo» t«mi»«ra» 

turoy r«aot!ycn isixtum was dllut«<i vith wat«r (100 ml)

and «xtraot«d with p«t,*th«r« The «3Ctraet iras vashed vltfe

wator, driod and solvent »vaporat«4. the l^drocarbon<0.X f )  

obtalnaa vas porlflea by fll%«rlttg owrnT^nmrt ooltsm of 

alUKlna (frad* I, 6 g) and altiting v i ^  p«t.otli«ir.

VPC anal/ila of tha hyaroearbon abovad thr«« diatinot 

paaict* Thaoratioalljri^ foraatioii of tb« tvo bydrooarbonsCS?) 

and (a^) vai ax|iadt«d. BoiMYar, tha foraatlon of t l»  third 

hrdrooarbon (39) though aot antipipatad, vaa eonfir»ad bf 

takiiig 7PC and eo«p4rl»g tha ratantioa tlat otidar jUiafitleal 

ooDtdltlons vith tha hydrocarbon obtalnad by 9*UthioathyIaM 

dlaflUne raaotion on khminol*

fh«i katomi ^ .6  g) ima dlatolirad in aoatie anhydrida 

(30 a l )  axkd oono* sydphario aoid ( I  a l) In a«»tio aniiydrida 

(6 a l )  vat addad. fha eoloor ehaagad to bliiiali graas. Tim 

raaotloe aixtura \im AlXovad to atand at roon tam»«V'atura 

for 6 hours. It vaa than dllutad with oold watar (100 ml)



to d«coapos9 an4 •xtriutlttd ath«r»

tb* tanXdm (0.4 4 ),  mX U w r«aioY«l of soXvont, w«» 

m l*r r^ovof to *sit^r <0.16 i )t  b.p* 140-180® (batU)/

0*3 rm*

m , . u  t 1776,
1613̂  1662, 11S09, m a , llfio, 1064, 1063, 1018, 976, «00, 

» l l ,  843, 816

FeOBdt C, 79»23| H, 9*67•

Cyf^24p2 78«43| H,

Xba»iHo4iQl (36)

i’o a solution o t ki»t«iiiol 0*5 g) in 4 rf tmnm^m 

(60 H i ) ,  distill«4  srs-. «tbtr«at« <9 a l )  vat «dd«d

dfio|wl»« with Th* r«aotlon ffil*tws vai alloiwd to

•t&nd At re^a ttnporaturs A»r 30 isintit«s<» Contents v «f« 

poumd Into wator. aenson« liiTttr w«» iHip«irated and tN» 

ai4u«GU« lar«ir «xtiraot4id vith « ^ r *  th« cooibln^d «xti*aot 

vas wosriAd vlth uutsmr and drisd. Hoaoval of •oX^mnt i&iw 

t ^  r«6idtto (3«4 i )  wbiob on ohrom t̂ograpHsr affbrdod 

kthuslnodiol. Th» ohrosatogrmptur dat& is fivoii in 

Cbrooatofrai^^r Tabl»«^VX«



ChroB^tography Tab3ji-VI

wt, of th » rabstime* a«4 g.

«t» of AliuKlna 75 f«| nr«id« 1X| ratio Xt30

rr« Elumit Vol. of 
«XU»Bt
(mV

<*%* of 
f  motion.

C<)

SMKirkt

1 ?«t.*tb»v lOO 0.6 — —  Hy^o^boii (VPC 
im&lysis sl»iM<S 
fo ^  p«alcf)

a 100 •
a

bonson* ( I t l ) 100 1.0 — —  liquid aloohols

4 d»llMllt IX> -

e Stb«r 100 0.4 Oitur«iiot«<! kJ^usinol

e Eth«r ta il
fraetioBS o.e — —  KbutiJiodiolCao#)

•M««C«««*»»««««S«S»««S«S»S»SSS««««9»C««S9««S«»«««jmXSa««CS«S

th » ta il f»iotJLo»« affordod or/ttalllB* totetaiKio 

ifhicn v«a orrstftXli««4 frooi pvt.otbtr-cthtir (lil>

and fortlier purified by lublioation at 130»140®(bath)/l 

to giiro tiao pur* dlolf a«p«133^« (»<}|̂  (e  ̂ 1«€7)

TLC ttaalytit (•olvont • 19( othyl aootat*

la b«nson«} thowid oim »pot»



60 

I37O9 1363, 1333, 1166, 1XS3, 13i63, 1161, 1130, 1096, 1064, 

103S, 1010, 990, 990, 943, 930, 90C5, « ^ , 873, 913 m^K 

HHH spsetruR i s r«|3r«s«nt«d let Fig* 13 and a$,T—» 

\mlX with ti3« struetur*. 

Mi9>XfMl3 

Foimdi C, 7fi.54| H, 11.39* 

^16^603 7^quir««i C, 76.63} 11, 10*9^ . 

0Jd4&Uoa oi tehaBiHe€l;l^ol (36) to tb» teto^alf^holO?) 

mhos ISO diol (100 «tg) "w&s 41iiaolv#d la drjr »o#tGii« 

(t6 » l ) &ad jGiMt* r«&g«ia% v ^ «dd«d slowlr to a s t i rr ing 

soluticf) t i l l p«rsiftdnt orange dolour vas obt&liMd* fhs 

product Was n o r ^ up ^s; oraing to tiis proiwdtiTv d«sorib#d 

•Arli«r. fha oxldstioii product ;4ft#r ohrc^atograpby on 

mluffliisa (grade I I I , 6 g) gi*Y» th^ iisto-alootiol (SO ag> 

cti sluition ¥ i t h ben««t». I t va« fMttimr porif isd b:r subl i* 

miitioQ at 10(^(bati iyi ms, Ths k«to-aloohol had ths 

following properties, a .p . SO**, U)^ * 163.3*** 

IAgt3i,4t, Ifi «M9tf«i(to antel) liaa î at* 36oo, 166D, 
1 6 ^ , 14«ao, 1333, 1299, 1^43, 1314, 1186, 1129, 1076, 1031, 

964, 92t , 873, ^61 m"^* 

J? spectr^:^ shoved absor t ion saxitttjta at ^36 % j , 

»a«x, 14,640. 

Analysis 
Fcondi 0, 76.3^1 E, 10.34. 

^*i6»^4p3 reqttiresj C, 76.3Sf H, lO.lTjS. 



l ) ±

f artial _U?$yUtioj5

KhosiaodioX (0.45 « )  in dr/ pyrl41n«

(10 ttl) and fr«shXy ar7stallift«4 p*tolo»n« suljiiife&iisrX 6hlorl<3« 

(O.S£ t ) in 4rir pfridioo (10 «1) wviA ndd«4. islxtur*

vas k«pt at rooa t*sip«ratur« for 4B houri* It waa vorkdd 

up In tha uaua.1 to e&taiB th« omda toaylata (3S)(D«& g)«

ortaia toaylata <0*6 g) vas <!tiiisol.v»<S is drjr 

•thar Ml) aod a4<la4 alowly to a aliiTFr of Utiil>«i aliJbalniua 

hydrida (0.4 g) in dry athar iW  s i )  at (P* EefXuxins vas 

than carrlad on for six houra. Ttm Aiceaaa of litblun 

altoiinlua hydride vas <S9«o»|«aa4 vith «oiat athar and 

finally with vatar. 7Im» prodiiat vaa iaolata^ in tua uattal i#ay 

and ohrcsatograptkad ovar aXtaaina (frada 11, X£ « )•  slut ion 

with a aixtura of bansar^a^athar (XsX) ga«o tha aonoX(0,333 g ) 

tfhioia waa diatillad in t^ouo  ̂ b.p«X30«XiO^(bathi)/3 H»a. It ytm 

purifiad by aubXinatioi} at (ioi^tliyo«6 mm. tha m>noX had 

tha following proparttaa, ia*p.8a*8GP, (^>j) ♦ 9e,7^® (a»^.34)*

yig.16. IR «Daotraa(in nulol) banda at> 24T/> xaso  ̂

X1^4, 10^, 1010, «i43, 910, Sr?, 8?26, SX3, 7 ^ , 76», 740 0«-^*

.^rnXsnJj
FoiWdi C, BX«30| E, XX.^,

^X#3^ ro^iuirasi 0, BX,03| ii, 11,7^•



a K F R R g B C B S

1* A. TtoriiroU «aid Q.&tooUf Die Har««y 3»rlint

1 9 3 M .

K.i>.i!40}ia«ili, ¥,aoc.cr^«lnd. (tr4ini>| (19§5)«

3« Sk,C*VaMi»%h «JBd (XotttA ̂

X4By 633 a&56)*

4* H,C. Vaeisth und H.S.Huttmna, g r . s e l . I n d u s ( I n d i a )» 

ifiSy a6 a^my*

$• J.U&iaonMii and Barton» *Tb« f«rpeiie^, Vol.XI*

p.a^ c«jti»rjuii» ytaivtfrsitr pi« » «  (i ^ } «

6* <3,Bi3mnmn osid I^.C.J.Sotc, ^iio ?«rp«nis'% Vo I* IV 

116 (1957) •

7. F.S.SprlKg, J.cawa.SDC, Fart I I , 1345 (lii33).

?• J. Siaona«n and W.G.J.Eoa*, ’*?h« tsrpenda**, J» 17S(19S7).

9. VtH«f>outy 0«Hotl and F«$orm, aell.Cs«oh.Ch«sa.Coaa.y 

2Sf (1964)1 iSp 7S6 C19W).

10. S,C« £^tta9hary/a, 4»B,R«o &i»2 A.M.Shaligr^f 

Ch«a. 4k Ind., 4S9 (I960).

11. Mid B.C.Muitt&cJmryyft, 

tstratwdron, 1^, 969 a ^ ) .

1H« V.Hsrout And r.Sorsi, Ch*ti« 4 Ind., 1C67 (19ei )̂.

13. K.USurvc, «tid S.C.xibattnohanr;^,

7«tr<tth»d?en, 333 (X9&3>*

14* li.L.i.{]t«hl ensd S&diopftl, r#r^'« ^ Ess •Oil Bee.,

88 (1066).



i) j

S.H.iihiiigYai y.a.Oriingra And 3.C. MJaUachapyya,

Fitrf. ^ Sas.Oil B«o.y ilZy ^  (1966 )•

16• P.S* Kaltl, K,K.CHaiiaravarti imd ^.C. Btmttaetiarfyai 

7«trftHddron« iJy 1073 (1963).

17* and J.Oira^^oo.i

3837 (1961).

19, H.H. BibU Jr*, t#trsa»dw>B, JJ, 33 (1960).

19. T.B«roaty T. Kolosaady jr. m v * , Ch^a.Idsty, ilZ»440(I963)| 

Cel1l.Trav,Ch««* 2R»obooe9l, ^S6 <1963),

V.H*vout srd V,8 ]̂ioraiy T^trahodron, (19fl8)«

^1. B«S,t^agi« 3»3,0|iatgtt and S.C* ^hiftttacharyyai 

t«tr«ih»dron, j j ,  11^ (1983).

32. Moodv̂ rd »nd l«r&ilzigh« J..»i!Mir*Cheii.Soe.t JZg|494(l9fiO)*

33. B.li.Jothi, K.Shethadri, K.R.Chakrav»rtl and ^,C.

Bhattacharyya, f*trah«dfo»« JQ» (1964)»



STRJCTOg AaaOLTO CCHF10JR. Îcy OF 

CAH.q^Kg, A niSV KKTCire, F8CH BUCK DAKHiJt Rg3IH



0 M M A H Y

Fron ttm p«trol«u» etJMr «xtrnot of %im BXaoic 

daimr resin (Cftcwrlaa ^trlettw Hoxb*), ^  «iKi&lAiiie, 

Bono« tlTA/nold se8HUit«rp6ti« k«ton«, ean̂ tronoy ha* b©«n 

ifoXatttd In •a »ll «aount« cn ttm basis of eh«»lcal 

d«gra<iatictisy IH, epeotral «tndi»t and optioal

rotatory diaswrtion (»e«£sar»»ant«y th« ooi:iflgu«

ration of canarosui dati^raimd and it at aliovn

b«2ov.



C«n*fon«, U  a mm » o o -

•Uiynol4 ««Siittlt«rp«nold ketone wfeloh haa b««is i»oXat«d 

frca tlM p«trol*ti3 •th«r dxtraot of %hm 3Iaek daaeiaur 

r«tln  (paRati^ga .8_irlstaiB^aD«b.),

Xh« infr^r»d »p«otrin (F ig.I) ct caxiarono^

«xhlblt«d at 1700 ea“  ̂ characterl«tl<j o f

aialkrl- cyelela«»ino*»^ aM 14®0 4ti» to

grouping. Baa<Ss at aoso, 1640 ac4 890 e«*^ ludie^t^d 

tho pmsoaeo of t«raln^X sstbyXotM groap* 'Jltravioleit 

spectrum ahovfid oharaocttrlstifii atworptlon b«ne« 

oanaxtitw la not m  ^«^»i»aatiirat«d l^tono* Can&ron«

•aslly foxTklalMid «  aaaj^arbaaonof a«p* îS2m̂ 34p (ZH 

tp $ e t rt » 9  F ig *  3 ) .

Katora o f  tha o a r ^ a  gfealaton

Canarona (1) on llthlus aliMlnliia hjrdrlda roduetloa 

gava ^anaroly Cx^^eO <6)t vhltfi on aaXanlm <lahytlrog«»atlon 

gava good yiald of audalana (3). Ho asuXana was dataetad 

or laolatad from tha p7o<loet of dahydniganatlon* Ffon thasa 

axparlaanta, It wts poaslbla to assign «udalanlo skelatcn to 

canarona, thar«l»y aocottntliig for 14 of tha Ifi earbon atoi&a 

in tha oolaoals. Atsuslng that oan̂ urona follova tha 

isopfana rula ôkl tu^t tha ramalning earbon atoa was pi«aant

fta an ^yigitlar isftthyX group. Its allalnatlon during talanluB
2dahydrogaa^tion eould ba antioipatad* Tha InTrarad apaetruM
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o f 04UBan>X iFig,4ii) ahovtd rrosilr^^ist bund at 3400 co*^

S>i*e«ai^ ©f ^i/droxyl f  Jaotltn anti 9%Tom 

l>.asda at 1640 smd S90 allowing th« p T 9 M m ^  o f •aeo* 

eyelic bond*

or, iin«#tagtt.tjigfi

Cat&l/tie hydrog«natlcn of oanarone with v̂daa** 

catalTst in ae«tio it«id affor4«4 «  t «tra ^ v o  pxodu«t| 

dlhydroaanarol (6)« Ita iRff«ir«d •psatrun <ri«* 4B) 

shDVod au««ne« of band* at 1700 oa”  ̂ do* to k»ton« and 

1040 larA ^90 du« to th« t«raiinaX aethylan* gfoupi 

bat lnst«ad ttaow«d a lnt«ns« at 360̂

ilydifoconation of eanarol <£) in a««tio aeld ovar 

Adam* catalyat al»o affordad dihydroeanaixjl (6), showing 

th» praaanca of Oî ô doabla Ibond in oanazol (6>t and hanoa 

in oanarona (1). was furthar cQnrir»ad by earrylnx

out ^aantitatiira tvydroganatian of e^aavona ovar paXladivSi 

char^al oatal/at in withanol, ftmiishing tha aatttratad 

dln/droeaji<iit}nat infrai*ad

apaotrum (Fig* 3) of dilijrdinDaanafona laeted tha hm^a 

dua to tarminail oathylana group* Casaronay living ttm 

aK>Iaeular formula and ona doobla bond̂  should

tharafbra ba a bioyelio katona*
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v) /

WtMin oanarol (5) vas cxonlt»(S In ch loro fora 

solatio&y it  afforavd ^ntimXy foraaIdi«hyd« &• tm  

voXatilQ and did not my a««toR«* thm

th« potslblllty of tho mthylmle 4oubla beni In tb« 

IsoprepyX tl4« eh&ln Is ril#d cttt, as 8oss« !•

usually obtaijMdi fro a s aoa products 4u» to elgraticn 

of th« double bond to ta« Isoprop/Xidine fora, 7h« 

non-volMtil« portion oontlstsd of the hydiuxy-nor- 

k«toiM» CX4H22C2  C7)f whleh gaT« & negatlvo iodofora 

t «»t .

In its infr^ed sp«ctrun (Fig* 6 }» th« hydroJty 

nor-lDiton@ (7) slievtd strong absolution bm&n &t 3400 

«ji-l (tydrcxyl), 1710 ca-^ (six-aB»«b#r9d ring )mu>n@), 

1430 aift*̂  C .a ^ % ) a douldUt at 1360 iin<3 1376 ois*3̂  

(isopropyX). fhls loeatss tiim position of th« sUiylimie 

XlntKogd b«tvesn o&rbon atoas and not in ths

IsopropyX sido oh«ln. In further support for thiS| 

eanarons* and a l l  tiio products derlT«d fron it , exhibited 

& doubXst (betw««n X360 oxKi X380 o@*^) in the aothyX 

trending roglon. It is ther^fox^ s^fs to amnmm tt»B

* Infrsrod spootrua of o^axons also sbovQd prassn^ of 
bands at XXBd, 1160 en«l attributabXo to IsopropyX 
group. e«f* n.^.MaeKorry and V<lhomU>n, .^alyt«Ch«n*, 

3X8 a 9 m ).

0aoBoXy»i>
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pr«ienc« cf groups In Igrdroaiy :»r>|^tcne (7)
iiui&oe tk̂ is location o f tiid «xoc7 oXio double bond at C4  

o«uri»n atoa io oaCMOtane (! }•

PQfitiflR Qf Ui# cAgte>nrl

Th« position of th« ©aybonyl ffmotioB* at C9 • 

earbon atom wagt fl30»<) by r«a«itins eanaxotw vlth oMithFl 

masn«tines lodld« «nd d«hydrog«natiniS the resulting 

oarbinol C§) to t^xmiMh 6*«iithyl (0) whî iti vm

id«ntifisd by pr«parin« its plerat« and its a»p. and alx*d 

m»p. with tiw piorAto dorivatlv* of the «uthsntie »iuipi«^ 

of l,5-diJW»tiiyl-7«»isopropyl naphthal«n«^t^ <9), Thus ths 

looAtion of th« d&rboayl fonotion at Qq ô irbon atoss was 
••tablishsd* Kroft this it  wm posslltls to oohoXikSsi that 
e f̂tK>!Vi i# p<»i»r9s«iitod by tiMi stroetar« (!}•

NMH iipdatral data oi* oahattsiM are (K^sitplstoljr in 

accord vith tbe stractor* (1).

?h« SHH sp@ctrva of eaii&ronaC^. 6} ahovsd 

signals at 0«9D and 0«9^ ^ (<&H) dot to two aothyls In

* In itially  vo had as»am@d th« location of tnst carbonyl 
groi^ In canaronc at th« 0 1 -oarbon atoa, but sutacqiisnt 
▼•rifioation anowsd that th» carbonyl fimction is 
uctiialty located at the 09 carbon atoa and not at Cx«

*’ yim &rm frataful to ProtttsmT G« Bitehl for supplying 
an authentic s«uspl4i*



7 0 6 0 5 0 4 0 3 0 0 P P M ( 6 )

F I G,  6 ,  N M R  S P E C T R U M  OF T H E  C A N A R O N E d )
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tnoptopyX tide ehalni a tiag2»t &t 1*27 ^ (3B) do* to 

A& ansalar iwtiiyl group Udjao«at %o m r^ n y l)  and 

at ^«03 and 2*63 OH) 4im to two protooi adj«M3«nt to tho 

earbonyl fmotion. Xa tt» olaflnlQ roflon a dooblot at 

4*93 and 4*1N5 (M )  iM ob««rv»(l diw to ttw ojeoor<)Xic

doablo boM*

jyw8t»i» 9t <twwB«»*

On« of tho iaportant applioationa of thd rotatory

disparaion sMtbod, dovalopod by D|«ras«l at al.® hat boon

tiMi datarainatloa oi’ tha abaoluta oonflguration^ of oyolio

tetonas by oompariaon of rotatory dispersion oiirvaa with

saitabla aodal ooapocfflda of Icnovn absoluta configuration.

Staroids of known and wall daflnad abaolurta confi curat ion
a

wititi raspoot to D<»glycaraldahyda hava batn i»ad as tha 

aost aultabio nodal ooKpouods for stieh oonpariaon. Tho 

•xoaptiona to these pratsise ara lOHtaathfl-l-dao&Iones whiob 

ara not <K>apar£LbIa with X*k0to«a taro Ida whara raat of tha 

polTOjrelio tjrataa of tnm staroida aiatiaa an iaportant 

ooAtribtftloii. In ordar to ai^plain this anDsaljr aan3P of 

tha tmy bieyolio kotonaa of Itnown abaolata oonfigoration 

hava baan ajrathaaiaad and thair rotatorjr diaparaion etirvaa 

datarainad*^ l^)ort<int aaong tha trana«»daoalonaa ara 

jaCflBl-10-awtbyl«.l«deealone (10), jfceitgy|»lo««efchyl-4«daealoiie 

ClX)f lKHIi*Xn«ttath7l.^^.daea]ona (IS) and traRa»IO«esathyl» 

3«.daoalona (13).



7 1

( 1 0 ) (11 ) (11’)

(12)

«x i»t  in only ofw favotirtd 

doubl* bhiilr«<i conforaatlon* t\m cifl^dodalcne 

tt»tt«lly m *l»t in tvo pocsibl« two«ohalr oonforsatloiuit aiKi 

in JEany aas«s th« ootton «ff«o t  of th« two fora« of the 

taa« cit->d«eak)n« w ill im of oppcslt« sign. th« d «t«r- 

alnation of OHD etxinro of jgdJt-dsealoiMi i »  oftWR in

dotoetiai tii« p7of«rr»d oonfoRsatlon. fiiO e f  «.10.«»thyl» 

3*<!8ea2on« (14) for •xuipX»t eaei oxist in st«»oid*Uto  

eonfomatlcn <14a) twn*st«rol<l isonfommtioti il4b>*



l a

(14 )

Zt bttun tkut

(14) exUts in x»&*st«rold fomt (I4b)y but sloilarit^r of 

th« CHO O'JTf'fiS of 3*toto«>6ir st«xt>i(ls vitn that of 

Mthyl-3«d«oalone ( 1 4 )9  prov«d timt th« 'Uttar ciiould Imi 

r<ipr«8«nt»d by ti*® at«roid.Iiia8 conibswatioc <14a). Xhii 

ba«n forthttr tupport»d by th« oetont rtilA*

Itm el>»10«<i»tiiyl 4«^oalon« (X6) ftyBaetrioal 

301ton •ffeot ourw, Id^ntloal In »!«& bat distinct in 

itiAp« as eoa^>ar«d thiit of tbo «t«roid «n«2oiii» <K>pit>staa«>

l-o i». tiws0 &on9ia»rMtloa» 8uyp|4>rt«4 b/ tim ootont i^lo 

tavotir non-st«rcid oonfoniation fo r  (16 )•



h ■*

Tha aaaXlol (16) has lx»ea tr4ii»foro«d^^

into aor«aia«Xiot)9 iX7) vhl<^ «  strong positiv*

OOttOR

U '^

c H

(17) (11’ )

ttm eolndidane* of ttit positive ootton « f fs «t  with 

that of Jraiiyi thy l»4<^«oalotMi (XX) ImaAa to th«

eonolusion that maaiioX should bo mpr««snted hy at«r«o- 

foriaula (X6).

A 1*0, the rotatory dispersion etmms mrs of groat 

sigQifieane<i fbr solving tho et«r«o<ih«ni9a l pmblmm of 

hydrogenation produets of sajntonin C-11

isoasrie santonins^^ and artanisin (X9)«^^

c=o c=o

(18 ) (19)
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rn« rotatcpy dlapertlcji ciarv» i f ig ,7A)* of eaiiaromi 

(1) showttd ft positlv* m tton  offect i* «   ̂ Thu Gum

If of tlie nam typ« iis tbt ourw glv«n by tf^<->X0 «a»th7 l«X* 

d«oaXe>ne (10)• 7h» hydroxy oor-feetoil# <7) on th« other hand,

showed tho n«gatlv« cotton «ffeet ourvs <Fig. 7B)* (a »  -30) 

tfhieh Is of antipodal type as eoaipaMd to tv«uw*10««»tbyI-3L* 

d»dalon0 (10) and 1» ©f tb« »am  tyjp* m  oo«par*d to l i ’jn i*  

10««it{iyl.«<Udao&loi}« iX l)*  ttw sK>l«eaIar aapllttide vaXiMt *a' 

for oanarona (1) and hydroxy nor-ketono (7) are in better 

agreeaent wltn those re}>orted^**^® for trMI*l-<iao6lon«a 

frois eudetffi/tinle grou^ than from eressophilam cToup*

Co«pari«oc of the cFO oorves of csimmm ar,d hydroxy nor 

Iseton# vith tĥ it of Mnown dettalones  ̂ IsdJUsmtes that tbe 

eaimrone beXonga to j^riiui»d»o&lone groi^. The octant ru le^  

also points to tne ĵ inaii<»ftt8lon of tlie rings*

%m i^etant aiagr«a» of oanaro&e (X) and kiydroxy»iior«» 

iMitone <7) oepicted on ttMi next aXao prediot %km

foiloving ootton affeet auDrves} in oaaM*xt>n«y positiv»|

«nd in hydroxy nor ketone, negative*

Th© oaatoa ary 1-orlentatlon is asaigsed to the 

isopro|iyX side ohaiii^^ in anaXogy with the ether ou<iesaMilc 

eoapounds* Slence th# absoXate eonfiguration of oanaxone laiast 

be repr îfsented as @-oxo î7>)((H'  ̂ eudess*4<X£)*«n*

Canarone can therefore be represented by the stereo* 
forauXa (3)*

The numbering tased here is aooording to Coctor &



FIG.  7 A .  ROTATORY D I S P E R S I O N  C U R V E  O F C A N A R O N E  (1) ,

FIG.  7 B .  R OT A TO RY D I S P E R S I O N  C U R V E  OF H Y D R O X Y  NOR K E T O N E  { 7 i
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S X P E H I I ! g S X 4 L

Itol.atloii of caaagptMi (1)

Xb« f««<iaiterpeiK? IwtoiMy e&»oJt»iiey vaa obtaiiwd by 

ohromatocrapby of ttoi 41»tiIX»d eoapomnt of %h« b^SMiit 

«Ioat9 of tii« Tim of th«

ehroaatography u f  d«serlb«d In Chapter I (vld« Chroaato* 

gr&phy tablt*V| paf* 4? )• Fr&otions 1 to 7 of this ohrosa* 

togr«phy v«ro oo«bliMi4 tm4 th« fraetloii (3*6 g)

vhicb distlUad at »»•  was nudhfoaatograplMid

on aluaina (grad* I I ,  70 g ). fh» pare ketona ( l . i  g ) obtained 

froa th« bansana alutet had following pifopartSasy h ,p ,l^ »X ^ iP  

(bath)/! am., l.fiOSO, I  34.7^  <o, 3.45) and d|| 0.0918.

Fro parties did not affaotivaly ohanga after raganaratlon fro» 

t\m saailaarbacoBa.

3080,

1700, 1640, 1430, laeOt 1376, 1^60, 1^6, 1103, 1160, 890 aa*^.

I  ha KHIt apeotrua is r«pr«aantad In Fig. 6. 

jJBalyfflg
Womit Of S1.00( H, 10.98.

^1^34^  ̂ r«4ittiraat 0, il.76| H, 10.9S^.

Xim ktotone oaall/ foraad a saaiearbaxona by acatata 

aatit^d, «.p.'233*i?^®.



7H

3136, 1667, 1®3, 1449, 1438, 1370, lt®9, 1366, lOSB, 1066, 

«0 , 763, 680 co*^*

jmlxiJLe
roundt S, 16.68.

C^H ^B3 R, 16.IS9I,

Llthlife> >lmaicl\aB hardrido yductlcn of e6jMkrQP»(X) 
to oanayol (6)

to  a »mpmmijun of aliaaliiiiia liydrid* (0.9 g)

in dry «tb9r <60 aX) v̂ &s a lolatlon of lcoton« (1.03 g)

In dry otter (36 aX). D'xriiii additloiot tfa» %mmp«T&itQr® was 

t»tV8on 0 to 6^. toXation was « t lm 4  at 0  ̂

for X hr., ^  rofluoevd for 6 boors, fbt ttxe««s of Xlthiua 

ftl\al&i\iSi liydrldo doiSro/ad at 0  ̂ vith m i » t  •timie and 

water and th« g^Xatlneous i»nielpitat« of aXixainiasi h f̂droxido 

was fiXt«r«d o ff. Ih« « t l» r  Xa/<9tr •wm vsMti&4 wltli wator,

dri0d azKl on ovaporation I'ttRiisliod t̂ t« saecmdary aXootioX,

oitnaroX (6 ), b.p.XXO^XX^PCbatiiVO.'} aa., X.6040,

U)|) 4’ ?3.8X  ̂ (o, 1 *^  In othaiioX).

gjg*4A* XH «pootnw(Ui Uauld f i la ) band* att 3460, 

16^, X366, X3B0, XJ?̂ 6, IXSO, 1070, X04I5, 1036, XOOO, 9X3, 

890 oa-^.

roundi C, 80.66) M, XX.68.
Ci^3e0 r*iiiUro«t C, 30.04( H, 11.74JS.
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D»tiy{tft»g»natton of oimayol (8)

Th« »<icon<iary aloohol oanmrol (0.4 g) vaf h0 at«d 

with <o«4 g) At ^90̂  for 7 hff • in an atisosphef*

of nltft>g«n* bXiM (^lour m »  obs«rv«4 (loriUif th« process 

of <S«nydrog«iiatioii. th« dsn/ai^ienat^d prodmot vas tatssn 

up la {istrolsiiHa etbsr tmA oono«ntr&t«d to a sesiill volvuw 

<6 mX)t th is  passsd t̂ vsr »  ooXuhei of alu»lsi% (grads 

130 8> md sXatsd with pst.stlisri JV sp^totruai absorption 

taaiXima mt 2W? 79i'J0) and At 779 6906)

IfltjiQating tluo pr«s«m« o f nnphthal»nlc compomidM*

Ttia atxiTB dehjrdnetgsisation yroduot (16D mg) wm 

dlssolvsd in etiianDX (3 aX) an4 & hot solution of WB(1B0 isg) 

in etmaml <3 aX) um aclttod to lt «  Tbe mixtore vm  haatod on 

A watsr bath for s sr4>rt tl»o and cooX«d« Xhs tNa dsriv&tlv* 

fomsd v&s flltsr«d  o ff su»l oryatalXlssd two tlaes fron 

•thanoX. It a#lted mt XIÔ  and oilxsd nsXtini point vlth an 

aathsntie ssMBpIs of tHB dsrltratlvs of «udaX«Rs (IX # } v&s 

also X20®.

wuantltatlvs dstarwlnatlon of qtMatttratloD of canarona(X>

Casiarona (3f> ng) vas dissoXved In sMthaaoX (10 itX) 

ana stlrrsd in an atasosphsrs o f hydrogso vlth palXadlua 

on otmreoaX 30 «g ) for X hr* fhs totaX uptalm of 

hjrdxttgsn vas s^ulvalsnt to ono double bond <3,i aX, W ’fTXO m )*



r«aoY%I of th* tha flltrat* aiTord«4 aft«r

a«ju4l pm c9»9 lm i dlhf^TQQmAmm <4)*

1430, 1383, 1366, 12«0, ia3fi, 1163 «a*^.

Found} C, S0.17| H, U,fi7.

ClfiHaeO C, H, 11.7^,

Hjrdrogonation or oaaafom (1) tc qihydrocmarol (C)

Carnrom <130 »{£) va« <tl«solir«d in aio«tJlo

aoM ».l} and hjrdro$«nat«<l pX«tln»i tm

hydrogdna&i&n stopped ^ tn T  absorKtlos oorrotpondizii to

3 aol»9  or li/ax\>g«n« $t4i catalyftt um flltorod o ff atkl

ao«tle «oia vm r«aov«d by dl«^l licit ion In iraoaani* fh« 

byJx*og«u»tlo<i psoduot \ma t «^ a  iq> in «th»r, wantiod witb 

•odi«£i i)lo^uoimt« •olatlon, wtitor and djrl*d« fho o v ^ ra *  

tl&n of tim aolvoQt afford«4 dll3ydrooaRmK>I <90 ag). iit 

t/i« rollowin^ p£«|i<»rtle<y b«p,105-H0^<b«ithV'0«9 ost*, 

n|® l,41?40, ♦ a.4a^ (c, 1.78).

Flg.4ii* IR tp^etruaCip Utittid f j la ) baadt »t t saoo,

1390, 1S70, laai, 1170, iico, loso, lose, 1 0 4 0 , 1 0 1 0 , m ,

9%, 897 ca-i.

Û3»JU»JUl
Fotasdi C3, 80.63| 31, 13.S1*

CicB f̂lO roqulrosi C, H, 13.6531.
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aydrog»natton of canaypol (g) to dlhydroeannrol (6)

4 «olatiofi of oa«iaix>l (100 ag) in flAOlal ae«tlo 

aoid (30 al) was h74rog«&at«4 ovor ;̂»i«4ro t̂ie«d adorn* 

eat&Xjnit (fio mg)» Xh« absorption (II  a l at HXF) oorr««po»ded 

to oixs douUklt tx:ina. mm hydirogenation pix̂ UtKtt obtained after 

usual j>noc«*®ini m& parlf le&tion g&v« lafraurmd ttpTOtratt 

idoRtlcal vlth tm  WrajrtKi sptetrusi ol* thd pro d iet obtained 

by dlr«et hydrog#n ŝ.tion of eamox^nt ov«r e»taly*t,

and h&d ld«ntioal '?rop«rtiea*

tiwaolCTl* of OMMWI ($} to teto-iaaolitil <7)

Canarol <0*13 g) vas diasoXvsd in pur« eUlorofom 

(1<̂  Hi) ox&nis«d tc eoapI«tlon in a dry strvna of 

oaonis«d oxyftn at -flP# 7)}« voIatil« ocapondnt w ŝ eclleeted 

in cola water doî icK o^sonolysis* thm preR«no« of Ibrsaldshydo 

in this trap watar vat confirsMd by itt diowdona derivativa^ 

a.p* and nixad a.p« X8Ŝ « th «  trap v&tar did not giv* tait 

for aoatona. ohlox^form waa raaovad at 40  ̂ uadar raduoad 

prasatsra and t̂ î a oaonl<aa vaa daeooposad by adding watarC^£ nl) 

and haatin^ on a natar batti for 4 ho îra* Tha aqtaaous layar 

vaa axtraotad vXth athar, waahod witti i?at®r an̂ i dried* 

avapor^tlon it  sava a raaidtai (Xa  ̂ ag) naieh waa purifiad 

by filtazrln£ tnr&ugh a adort eclietus of aluaina (<r^a  III ) 

to fiiv® kato*alccrol (60 sg)« It did not give taat for »«tbyl 

katona* It vas forthar ptirlfiad ôy diatiUation ondar Vjs*cucttt|



L50 

i4J56, 1370, X386, 1330, 1066, r 3 0 , ^ i , 990, m9 om-^* 

r^mdt C, 76.80| II, If̂ .Sf̂ . 

C l # a 4 % r«*iaiy»B» 3, 76»04| H, lO.T ĵfi* 

0ti« to p<aiiialt|r of aatorlaX, bettor dn«il/8ls ooald 

not b«> obtairiod* 

arig&ayd f«^aotloa ^n c*DaK>n«(l) ajrici i8oIatJ4>n of 
fl«g®thyl •?^£il«ii* (3) ^ d#li747«£«Batloa 

tn tmrn Murr^fWrTrinr r n — f i r r n r m n i i ' ' T - ^ ' ii in • iimiifTT •" i • ' T T I ^ ' M wmn irrii i ir i Tm r- ••iTffi r i i n m i i - i i j i 

thu k0ton« t»B$) in dry «»th«r ĈO ml) waM added 

<tv«»pifl«tt to m miction of att l i^l a^isiMisitie io4i4« (prepmrod 

froa 0.40 g. a a p t ^ t i ^ ft&d 2.6 otl. of as^ j r l lodlds) X^ ^ / 

• th«r i&) a l ) »iRd th« irttaatlon mljctavs vas r@flasted for 13 

bottft. the product -vm worked up in the osoftl v&y and Vam 

derived t^r t l^ry aI<»>hoI (S) yras separsited from tha traeee 

of fMreaeted ketone W ehroisi^togriipl;^. 

The ern^ t e r t i a ry alooljol (8) (0,96 g ) , was heated 

¥ l tn i e l e n i w <0.3 «) a t 390** for 6 hre. under nitrogen 

etiiaasphere. The rei^etion proditcst vaa extrme^4 wltb pet . 

ether and f i l te red through a aoltiBBi of eltimina (grade i , 10 g), 

tn t ravlole t apaotroffl of t.ie deriydi^g®nated produat Indle-ated 

90^ ni&phthulenia prodoet. I t v ^ Identified txs l,&»diaMitltyX«> 

7»ls©prop^l riaphthalene (B) by Ita plcrato derivative, a .p . 

l i a - U ; ^ (XU. 11 :J -U4**) .* Hix&4 aelt lng point wifei tbe 
aatbentio staple of piorate of l,£»dis»thjl-7»lsopropyl 
naphthalan's reoali^d ^mdepresaed. 
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S U H H A R T

th« bio8«n»sl« of t«r perns wo aid si;%go«t tvo 

«nantioawirie oo&flsuratlcns fbr tlm ttlemne 

tfp 0 a««!4ttit«rp«nDldt, one cf vhi<^ <iorrotpoiid8 to 

iiciatsiir«a li êtoiuj (a)» Hoimv«r« th@ ist9r«o<!h«alstry of 

(B) r«s£kliiiid yoisolvttd so far to lack of 

dlr«ot ch«aieal proof* Xn this ^imactlont w« «x&aln&d 

tiM laietoiio foro@d hf tb« laoto&isatlon of hydrojqr 

acid (1>) obtaiiaed b/ o«oai«at;lon of 44li/drottl«aDl (C)«

It was fotmd on th« basis of 2h and 9pm%rml

that th« luetone to fora«d is a Oi) ^ d  not ttt«

^ • lactone (F) as pmviously assuoKd.

( A)

C- 0

( B) (C)

HOOC
o=c

{ D ) ( E ) ( F)



o

In ord«r to elaffity  the of <tX«aoXt

v« inltisilljr eom^w%9d laetoiit CO) to

«Ittaan« (K), f9tt*ali3rd7eiaiaisiir*a laotom eo»troXl«4 

lithiua altMlniUBi hydridi* r»diieti&n gav« th« Ibi3r̂ i«xy 

aldtthyd« Ui) vliilsli on yelff«ltishiier fi»4%ietio» afforded 

a low awItiCMi orjrstallina hi&dcX CX)« tho b̂ kiuioata of th« 

iBonol on pyrolysis farnishad a aixtui« of twD mss t̂t r̂atad 

hyditrearbona (J ) vuieh on iî ’droSanâ tiDiii gava ala^io^ CE).

- i ^

c -o

(G)

H i
OH CHO

(H) (1 )

( J ) (K)

Altiiough tha &l9mm thus foroad showad ida»tieal pliyaleai 

propertiat and lisfrarad apaetmui m  auttiantle asustpXe 
of alaisrmm prepared from alaaol, tlw iSHli spaatrml e&aFaotari* 
stiaa isdieatad that i%  vas a isixt ara of ataraeisoaara*

ainoa it wm m̂ t possible to draw olamr eoiutloaioii 

ragajrding tha ataraoatwaistry cf alataoX fxt»« tha ataova



•xpariawntSi v« doeidsd t̂o e&nirert 9l«iaoI (B) to t«t7A» 

h7 droeaos«iar«ft Iaetoii« (0) which Is «  pxt»diiot of 

•teiTMOri««istry« hliUi point at»l good rotation*

This aehiAYOd in the folloving way. Elmmol was 

ccnvortod to totrahrdrooleiaftno (L) via pjml^rsis of 

t«trah]Tdroc»I«siol bonxoato* t«tral)^droeIom9n« on

lll'dToiwratloR gavo tii« p rim T f alcohol (H)y laad t«tr«*  

acotats oxidation of iriU.oh affordod an oxido (K) which on 

ohroBic acid oxidation /ialdod t«trahrdrosaiiieiir«a laoton«(Ci)*

CH2OH

(L) (M) (N)

This anaahii^isa oonvmrBion of «!•«(» 1 to %m%vsk» 

hydros^usauroa laotona oonvineinglr pfovot that tha staroo* 

Qhaaistry of alsaoX* is repf«s«nt«d tlio stroetaro (o).

(0 )

f  .a.HaXsall, P.W.fh«obald and K*B.lialsnaw in a rocan^ 
ocataunieation U.Cbaa.Soe«, 1C39(I964} hav« arrived at 
the saaa eonoiualon corrolatino; «l<»iaol with («>) 
eypaiona b/ an «Ial>orat« sarios of axpartoants*



"b

Xxie exystaliim aionoeyeXio ftloohol

el«s90lf originally iacXated hy Clev»3*  ̂ f£&e

Manilla Sleed. oil* liiater 1% hm tMi«n from

th » higher ijollins fr»etioBS of JiiVa eitroxielX^ oll*^  

1 ^ 7  workers^ bav» worfeewi t© «li*cldat« it «  stractur** 

B'jusiclia. and van tit® oarb^i}

ik«letott8 Cl) jjytjd <?S) for ol«aol. Fks« ctngyadatlv# 

experiments, fofdulm (3) was pat fox^ard %h«î  as a 
llli»ly strtietur© ffer •l«ao l. FlPom oxidativ# <l«iradatloii 

of diliy'droel«aK>ly Hueloka obtained a«3»taldtthyd* and a 

hydroxy aeld, Xhj9i« findings l«d th<i(i to tho

eonolosiDn ttiat th« ol«fsx>l la prta^itbly adniixttxr* of 

compounda rapr«»«at«d Iqr (4) or partiikl fomiila <4* I 

having a dlfforant carbon sleil«ton«

(1 ) (2 ) (3)

- O H
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Sera and eo«worluirs’̂  disproved the baslo skslaton

(1 ) by tyntlaeflJiing lyl«<iiiioitliyl*^«««eol}atyl«4oisopxt>p3rl 

eyclohfSJuna and thowlag Its non»id«&tlt3r with •Uatiiio* 

rb«y synth0«iM4 l«oel»hyX»^|4«<li«i«opxt>pyI be>nwa« (a) 

and shoved it  to be idontloal with trm product of d#hydno- 

g«nation of «1« bk>X| on baa it of whidh tb«y oonolitded

that the b&sie sliBl«tofi •lomaiio it ropr«Mat«<t hy ( t ) .

( 5 )

In a 8ubs«^tjtnt papor  ̂ th«y «&nv»rted 3*liopropyI« 

4-a»thyl-4-«tfiyl oyeloh«x»non« (6) to tetrahydro«l«aol (7) 

whieh on o îroaio aeld oxidation yi»Id«d l»aok (6),

(6 ) ( 7 )

Infrared «p«etrun of oXeaol tbovad pr«s«ne# 

of vinyl and atthyXan* ^C*CH3  groitpa* From tliasa

•vJ^neaa tbo atroettsral forauXa (B) vaa aaslgned to elaMoX*

( 8 )



31og»oatic appgpaeh tswaydi th« «t»rqoeh«Mii»try of

Rusieka^ d«aorlb9d that th& ctniottir« of 

hyd2x»aroiaatlc t«»iult«rp«m s «aoh a« eadanlno and audataoX 

can ba daduead from tarm9oX» tbm aaa^oitarjpanoida darlwd 

trom famatol contain throe Isoprano units In rafiilar head* 

to*taiI arrangaiMiit at shown batow*

c
I

c-c-c—c-

c
I

c-c—c—c c-c-c-c

rwD types of bioganatio eyoXisations o f turm m l 

m&y ba oonaidarad| one laadlng to tha fomation of 6«HMiabarad 

ring intaroediatas and tha othar 10» or ll-aeab«rad ring 

intaraadiatas* EudasooX U or <13̂  was assuawd to ba 

foraad fron farneaoX (9) via tha 7T .ooBplax of the 

fam «syl cation through tha intaroadiatas <10, l l ,  12)»

(10 )



f h a  b i* r & « S lo A l ( 1 ^ )  lU m n  tm d«]*go r in jS  o p o n l n i

foralng ( f  >.

I f  V* Applf H«n4rl«kson*«©nospfelon of 

bio4«n «sl8 to a4xloi(&*s of tbii sterivatlon

of •ad«ssioI and «l«?»oI fron faUPn®»ol, it  should b« 

possl&ltt to dr^v ottrtain concliuionM^sardlng tlM at«r«e» 

ohMilttJr/ o f the«« mmpovoMia wtaeh ar» »xp«e%*d to to* 

repr«8«nt«d by th« st^r^fofttuXa (1 3 «) ani (Ba) fo r  « u ^ n » l  

skM «I«aot respcetivsXyy orlglnatiiK throu^ tlM

a m .

15

( 1 3 q ) ( 1 2 q  ) { 8a)

EoavsMol «<• and p* hav« )»••» Siaoim to jposs««s 
»lat« e<

fo x iiu l«

th« nbfolat* configuration as r«pr««dnt«d by tt«r«o<»
ii* ia

%̂e<K>}rdliijS to a<ic«pt«d bia&mmtXt eonemptton 

sumy aonoeyelifi t*«;itiit«]rp«iui9 «u»^«rio tmXXm eyclisatloii 

to bioyollo d«rlvatiT««. For •xaapX«, g^rmaevcm (14)^^ 

la knovn to font a«linan* (!£)§ and alac tba tmi»a«aibared 

eyelie laatona, eoatuynolida (16) on hydrogan^tlon in oeatio 

aeld in tha praaan®i of eat^Iyat afftorda aantafiolida
IS



3 0

(14) (15)

C=0

(17)

Analojiowi traiisaimalar orQiisfttloiit la 

of &oi4 aro imoim to oaoiir with pjrrethToaiiiy^  ̂ arot.io* 

plerlii^^ ete#

B f comXd9T in$  th« •tarvoobwaistry o f the ejrel|ji«d 

prodaots th m  obtiiimd, i t  oim be S4^» thut th« coapo^s 

belong to «udosmane gpo)^* 40Q0rdiDg to th« p i«s«n t 

knovl9d|  ̂ o f tha 9 3̂̂ ^ 9mmixl co»s«iiai<:SS| th» absoXttt« 

eonfiguratlcis o f  tm  ania1.ar ia#tltyl and ttm  C f 

itopiopyX«<rouptt in »WBitk eoapoimds %r« always tcm ^. «o 

he in ths »mm dirvotion^ isiiially in p«oFl«iitiitlon witb 

th« tMo rings in l£ i»^*fuslon . But am eortain

•xc«ption8 to tnL» pf«a^s« aueia ^  tiw mituraXXy oee^ring



la«To-JurMinol^® vlwre Cxo~ angular ndthjrl md C7 -  Itcpmpyl 

£Xt»mps ai« 44«orleiit«d and Am tc r»j|«ilar f  t

th« rlBgSf H*iitoa at Ce la ^•or4«nt«a, at represented bjr 

foraiala (18).

rti« 0xist«xu»« of XAr̂  antipod&I eodesaanlis tlealetoii 

Xito laffvcJiic îaoX 1» Katitr« vquM suggest th» po9alt»X« 

occurrfujc* of oud9*ool and tho •l«ao l laonora as r«prti««tot«d 

by (13b) dcd (Sb).

'OH

(13b) (8 b)

Blogoiietis of eX«nol ^  po«tuleit«<i by BoMletm 

and by HtiDdrlclcton finds «aijr anul&gy in tii*

Imtioratcry. Thu« diiir^oostuaoild# <19) on pjrTcly»iB 

Afforded «$iassur«d l&etom la  hlgii ri*lds.



c=o c=o

(2 0 )

(21)

tho «osolut« eoofiguratloa of sattssur«a laetoiw 

C30) was «atftblishad hf SHfiattacnaryi  ̂ and oo^vorkers^^ l>y 

converting It  to s^tiinoIl<l« *o* (17). This has bmm 

further aonflxiMd 1;̂  a total sinth^tit of tatrahydro* 

•aussuraa l&oton*

KIaoo I  (d ) I s  oowieotsd with oudosaol <X3a> not 

onl:r thxt̂ ugh oonaon •ad«l«mi« ( ^ )  torm d  during ssXdnl^ 

dohydrog«nation biit also t&roogh eud«snan« ( ^ )  obtain#^ 

by aeid eatalyssd c/oXisatlon at elevated tsiapttrattmi

followod by h^rogftiiation*19



tm  pm sim  wim.

In a r«c@nt eosiaanlcatlon Haliall #t al* pK>T«d 

th« abtolato ccnfliiaratlon of oIihboI (Ba) bjr syiith«fl«liig 

•l®aan*2,3,ll«triol HS) froa (♦>)-«pi-^.^yperon® ( ^ )  and 

oor7«la.t«d it with «l9ael d«rivativ«. SX»aol was CM>nirort«<l 

b7  hrdroboration to th« »m o  trio l (t§) vMeh ftffor<l«d a 

ersrft«»llii)o ditritjrl •tluir (M ) idoAtloul with that obtained 

froa th« trio I  sxnth«aii«d froo (*> )-9pi-^-oyp9r9n9 o f  kmm  

st«r«ooh*mlstry.

30

( 2 4  )

ROHgC
ROHgC

(25, R=?H) 

(26, R=CPh3)

ln«.A]M»3jil5t fiaaaitaga3U>fiii.aJ:.jik gftigflttiai

Fivtfieiut and van V««n^ obtained a crystalline hydroxy 

aeid» CX3 H34P3  0 @)« by oAonlaation of dlhydro»
•l«ao l <37)* Ttm hydmxy aoid on haating with fomie aoid 

affordad a -laetonai Ci^Ii^aOs^ a.p« 37^  ̂ pfvsiUMKi ba (33>• 

According to Bors and co*vorluirs^ ^  iaetoniaation of tha 

hydroxy acid is posaibla only I f  th« o&rboi^l ai^ th« 1 ^
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W A V E L E N G T H  ( M I C R O N S )

FIG.  2.  IR S P E C T R U M  C ’ I ' ^ Y D R O X Y -A C iD  { 29) .



3 5

)iydrox]r«>isopropyl hav« th« axi&l eeisforaatiofi and

elB^dlspositioo* thia 1«» r,imfev»r| tindxpiHstcd aoeor<liiii 

to the biogttnotlft disoufsod «&rli(iry ftnd ii

evident tmm both the enrn tiom rie  etructurea 

( 8 b )  for eleoDl wbere the C7  a n d  € 5  side e^^lns 

eqaltorlaXly oriented.

We have ei^ined this point oritioellr* IleaioKS) 

on i>artial nydrogen^tlcn in •ttm m l vith {MilladiJMidi earfaon 

im>) gave dih/d:^leaolt C37)« a«p.4B*46^ (IB

speetruBii Fig*!) vhieh on osonisatlon afforded the aixtire 

of bFd3P03Qr iMthyl Intone (3S) and the hfdvox^ acid OS), 

tiv9 neutral portion vm eepam^d in the mmX way from the 

aoidio portion hf aqueous iodium l>ioi»rl»onate extraetlon.

The neutral portion nae identified a« t }»  h;rdroxy mithyl 

ketone (^3) \»y its infrared tpeetrua. ttm pure hirdroxr* 

aeid, Ci^t4P3 a.p*14l^ ClE speetru®, F if.S ),

obtained fioa the aoidlo portion, on heating with ooneen* 

trated formic &oid afforded the pTevloasly described lactone, 

Ci3 Ha3Q3  vhioh i«  not a • lactone bat y l^ ton e  and ie 

represented by the struotuiNi (31).

Its infrared speetrum (Fig.a) exciibited bands at 

X770 ess**̂  oh^raoteristio o f fX^otone and a doublet at X3@0| 

1380 oa*^ in laethyl bending region indicatixiNS ^he presenw 

o f an isopropyl group* ttm speotryet <ng»4) ehoimd
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4. NIMR S P E C OF t h e  t  - L A C T O N E  (31



;Hi 

9i$mU a t 0.?^1, 0.?*6, C.©1, 0 . 9 3 , 1.0, l,Oa <f (13H) d?i« 

%© f o ^ HBthyX gP0"4i;« a t Gg, Cj^^, €3,3 md Ci^, fw© s i s a l s 

a t l.fl and l.f)6 <$ (Sll) are due to t\io protonit a t C$, and 

& ^Inulftt a t 3 ,3 (i au« to a proton a t G3. fh« 0Vid«ne»« 

givwa by th« Infrmrad and th« MKi spect ra aoggast b«]iro8d 

doubt tha t th« lactone forased Is fiot th9 <ĵ  -Xaotone (33) 

but tm Y«laetorw c a i ) . EvidentX/ I t ^an bo s««fi t h a t t ^ 

Iacton« i s not forswd by aimpltt JUotonls at lon of th* 

carboxfl and %hm hydroxyl groi^m in (39) but through ats 

interisediate (SO) obt^iri^d VXA deh/dr^t ion of tivo hydn^xyl 

gn>up folloved by a igra t ion^^ of th« i ^ s u l t t n t double bond 

to tbn r ing nM. sal»stt<4U«nt lacU^nlsatlon to foz^ r<»laeto&«(3l). 

HOOC 

(29) 

OH HOOC 

( 3 0 ) (31 ) 

X — 0 
0-

(32) 



Jo&mr and oe*vorlGsr8 %hm isolatioit o f

•ud«d9i£if»i {‘?0> on i^ d ro 0 ^ m t lc a  of isijni<l bydmQ».rbom  

obtained i>y pyrolysis o£ ^Imsol bei^oattt* ti%Xn sagi«8ts 

but <U>os not provo tu« »;}«olut« oonrisoratioii of «l«aDX«

For this parposa v« initially t%tT^ydm»mB9wemm 

Xaoton« m tim starting jaat«ri^I« 'b«tĜ 08«  of it «  kiiotiii 

an4 veil estaolisiitd st4r©o«hi»jaistry*^»^^ tetr«ihy<iro- 

saaasxirea laotoot (H ) v&s r«4uo«d by Xitbium &Itiainiua 

hy?Srid« \mi9r  contrcll©<2 conditional^ ^ ^

th« oorrmsytinding liydroiiy-ald^hyd* {33), ?h» reaetion

proauot obtatn«ci vm fom4  to b# th* jaixtiir# of th« diol 

(34) ana Vm hydroaqr ald«hyd« (33) * Without mking an 

attMpt to soparate the tiio pTodaoti mt thli stag«y ti»i 

sixtiire ds su<;h was sabj^c t̂ed to reduotion

to give a alJtture of tr« m&omi^Tf mIooi»>X <3i) and the 

dioX (34) (vide, ai .Kt-I). Xhe oonoX (315) wa» s®|s&rated 

from t ie dioX by eiiroj^toiraphy over neutral aXiaalna. the 

dioX Was identified thrDUgh its infrai^d apeotria (Fig*63) 

while the ©srjoXi 2̂l 6*i30®» a*p.5J6-5f?® was ptarifldd by reehro- 

aatography, diet illation In vaeutio und soblimtlon* 

anaXyels ei«wed a uh^rp single peak indicatlnf its parity 

of a high order. Xts Infrared s^eotnjua is represented in 

Fig* Ba» and co»worlters^ obtained the »mm

aonoX (VlTx) by the m̂ taX aslne r«duation o f costunoXlde 

derivatives (vide CostunoXlde (I )  on reduction
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with hjrdride affoM^d m ^ixtitxr* of

dlol* ( I I  ^ i n ) .  Tm mtx%jec9 as »ijeh was subjeot^a te  

amtskl attlne rddttctioii vhieh re »u lt«4  i »  tovv»mtwn of 

th« feqrdiroearbon (IV ), th« taeoiisSary uloohol (V) and th§ 

priaary alcohol (VI >• ttm mmnAsofy ale©laol| itparated 

in th« fora by r«p«at9«l ohit^aatography o v«r m u tra l 

AlmirtA^ wfts eottpX»t«Iy re^rrmgrn^ pyniXyticallif tx> th9 

csoiiol ( v i i ) MYiich oa ca ta lytic  fe^d-rogemtlan gav# a 

tatrahytlinD product (VIXl) Identical Ir. a ll wapecti 

w ltb  ti«* m m l  (38) ©f known ster^oetwraistry praparwd 

frcs  tatrahjdrosaoasurea laetcx»« tim c^splete identlt:^ 

of the t\«o products omblati Uies to 4ooid0 tiw st^re&nl'Smi.* 

stry of « js p o ^ «  V^lDf (v-lll) aisd (IX) ^  «i»owa in

fr«e atonol (3g) v&s fomd stabls toŵ r̂ds ^ «̂taityl 

syilpbouyl oblortd* or pmtoXmm sulpiiofiyl ehlorid«, as 

It 41d not fofa %m <sorr«spoa<iini »it|.tyl&t« or tosylat*. 

a<}<Ktet« On oxidats^n with ehxt>ttio ael<l (Jond«* T9&gm%)f^^ 

It vas converted to a Intone, Cx£̂ %iO (36), t#liieh after 

purlfioation by eHroaatograpliy shoi«iid a tharp iingl« peali 

on VPC analysis. Hie infrared speetrtn (Flg,6) of the 

ketone exhibited tands at 170̂  e®*^ due to /C*0 and a 

doublet at 13U0, 1366 ea*^ due to isopropyl gr©yi|5. Its 

NHE spectruBi (Fig .7) va,s found to be in coiaplete agreeiMJit 

with its structure (36) m4 gmm indleatton of six i»ethyl
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grO'ips ef tb® typ« -C-CH3  (O.SO, 0*1^, O.S©, 0,9®, 1,06 

and 1 ,X? units) and two pKjtons sitiisi%«<S a4j#««Rt to 

tb» earbonyl grcup (^.16 ajtd t«!%4 ^ m i% »)*  th »  alcmbDl 

(36) with b#rtaoyl ©hloPld# p^/ri&im toTm  a 

d#riTatl^ (37) wiiioia on at t«a|>eratta»

afforded a alxtor* cf two (fliC) imamturated hfdroc^rls^rm 

Cifil^g (^>* in emtatlytid bjrdz î&timtioii In mthyl 

solution with Mdai»* entaXjrst It afforded a saturated 

h;fdx>ccarlMi;>R, ^3t) ia«ntio&I in  mil f«s|)$ets with

•X«aaa*« a similar h^i:iroo^boh <39a> (vid« CE.^f*IXI) 

v^s obtained by hydrogenation of tetraiiydn»eliiaeiie(4t) 

obt«ii»id via piTolysis of tetrahydreelsnDl benxoate (41)

Althoufh the elasMne (39) obtaified fm a tetrahfdro* 

saossurea lactone shoned identieml plqniioftl properties ai^ 

InTrmred Bprnetrm (Fig. ft) with that o f  pom mlmmmm ( ^ « )  

obtained froa tetralqrdiPoelsaol (40) (vide Ci a i f - I I I )  and a 

single peak on oixed VrC ikimljrsisy its  siwetruss slewed

soiae difference, stigiesting thereby that t'r*« ©leaane <3l̂ ) 

is poBiibly a isixt’ore o f stereolso«ers fomed daring 

h/drogen&tion o f the aixture o f t«o  ims^turated h^roo^rbons 

<3S).

Since it  wm not i^siiible to drav clear eon@li»ion 

regarding the st«reoet»aistr3f of eleaol fre»iB the 

ex|terinentS| we decided to eonvert eleaol to tetrahydro* 

sattfsurea laetone (31)« wnich is a i r̂oduct of definite







1  Is

•t«r«cch«aistpy, high m ltin $  point and iood

rotation 4f a»nticn»4 •arli»r| vat oonirttrtod

to t#trahydiro«lAi»»D* (43) vM pjTolysif of t»trahydro«i®Mol 

baiuso«tt9 ttm P̂C analyai* »i»w®d etientially

on* p»ak (®8,< by VPG), It« lnfrmr«(t «p«otniai. (Fig* 9) 

showid bands at 30B0,I77S, 1639 iind B90 ea*^ indioatlng 

thft proaono« of ^rninal Bothylono group, on %T9&tmnt 

with p»ri»nj6ol<3 acid, t̂ i« hya»ooartioi3 <4^) gave an «poxid«

(43) vnioh on rttaoting vith boront7lfl>jorld« «t^6P«atik undor 

oontTolldd conditional affbrdad th9 ald«ti '̂de (44).

&Xd«hyd« vaa oxidlMd to ths ocrraspondlng ooid (45) v l ^  

potassiis» pexmitsanat« or with silver oxido* the aoid <XB 

sp«etriA, Flg«X04) vas oonv«rtod to its notl^yl oit«r»

^16^30^ tr«atis«Rt vith •9»«»s of •tb«r«al diaco*

withans. ib » VFC analysis &so«rtain«d th« purity of (46 )•

Its infrared spaotr^m (Fig.lDB) siiowad bax»ls at 1739 miu)

XI9S QoT  ̂ du« to INI thy I estar. tn raductli^n vith Xithiua 

aluainium hydrida, tha »athyl aster afforded the aleohoX« 

CW i^(Pt ♦ 3.84® (47). Hydroboration^ of tetrahydro* 
eleotana afforded aore <mnvenientiy the same aloohol,

U)|j *■ 3.84^ (47) vith sufHiriHposable infrared speetroN(Fig.ll) 

Mixed VFC analysis ^ave a single peak. The aloohol (47), on 

refluxing in bensene soluticn vith freshly prepared lead 

tetraoetate^ under nitrogen atoospharei vaa eonverted to 

the oxide i4B)^ \AiXeh froa 7FC acalj^is was fatmd to l »
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1  ‘ 4

coaponea o f two i»om ra  i »  O0&rly »^aal pn»porticns

(probably opimarie at C^)* I t^  lnfr«yred Si^ctroaCFlii.xa^)

alUiotitfh not eoapXtfWly id«ntlattl 3iu>v«d a&m» s lo ila s lt jf

with im  jUi «p«a&rum of tlao oxl4« (49) ob&ainedi
19from t9t7ahjrdirotau«saro4 lactoo« (^X)» oxldo (43)

was carai*ull7  ohroaato^raphod ovitr mxiXTal alusdJm<^rad« X) 

and 36 fraotlona (5 a l. 3£ich) with w#r« o&lX«et«<i*

VPC analysis ana infrarad sptatra tfor« taisan of ths altar* 

nat« fractit>ii8. Xh« Vi-’C a»al/aia cf %'m fXrat thr^e 

fraotlons ahowod four distinot pa^ks wliilo thd r«ssaixiinf 

17 fraoticns show»d «tsontiiilIy two poaks* ta« Infrared 

spdotroa of Fr, 10 (I lg .X ^ ) suporliapoaabl# with that 

of %m oxid« (4@) prsp&rod froa t«trali9rdf^ttttit9ur«4 Xaeton«. 

Xho eoablsad frmstiosis (Fr« 4 to X4) on ehroeiie acid 

oxld^itloB ^fford«d t#trah7dro«aa»«ur«3a laatoxM (^X)^ 

tiOMi 14«ntlt7 of whlah was proved bti/oiid doubt by a«ltlng 

point (X23.1S3®), ®ix«d m«lting poiat (X93®),optieikX 

rotation 4^*14^) artd su|MirliRpoaabX« Infrnred spvctrym 

(Fig.13^) with ftuttu^ntic saaipl« of t«trai^drosa,^9iire« 

leton* (Flg*I3d) ar&il&bl« in laboratory.

Btnoo th« «t«roooh9alttry of totrahyaros&ossurea 

laetona if  thorojfhXy astablisheid on th« basit of d«gr&* 

dativ* and synthvtie *3cp«rla!mitt« it eXear that th« 

alcohol (47), tatrahydio«l«a»ano (4*1), oXamano OOa), 

tatraliydro«X«»oX (4Q) and «laa »I (^) can tm rapreaantad
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by st*r«ojror«mji («?*)» (4S>>, ) (40*) <3«)

r«8p*otiv*ly« Xh«9« ote^jnratlona iibmGluttiwly prov» 

tb» 9t«r«o<^aiitoar of •IimdI «otd %hm r«lat*d eott|i>oua4a 

ftxid »r«DW tn« ftt*r«K)Oh«ttioal tiBlUrity^^ tetw««ii 

•l^aaA* typ« or ooapouodt and th« «ud«sa&m Kroup oX



mrnrnimmaim-mmaimt



1 Hi

Itolatioti of (B)

tim ta il twmtisim of Java eltronAlla o il V9m 

os«d for l9olatlo» of «l«aoIy »*p*g1«.fiaP, • S,8^®

(g, 3«4).

Infrarad •p#etrtai showaa ooa^lata idaiititjr tflth 

tha spaotrws of tha amthantie alaael aimXXa£>Xa in Utaratam*

Dltor<jyoalawpl m }

A solution of alasK>l (4>.3S g) in •t.taiiol (7& e l) 

waa |>artially hy^ganatad ovar palladiaad earten (l« i6  i ,

.rntiX alMiorption eorraspondad to oimi «ola of h r^ S «^ »  

tim oat&ljrit vas filtar«d  o ff} tha filtrata aftar raacval 

of «olvant affos^ad dil^dr(Mila«oI <4*1 g) t^iiah vai pyorifiad 

b/ sublia^tion tsidar YaoutUBi n.i>»45«46^» (4 ^  * l«63i  ̂(ep

:j4oo, 163»,

1300, i m ,  1134, lOiO, 1010, 861, 893 oa-^.

G, 80,30| H, 1^.63*
Cl#9<jf> WKiu4ra«s C, H, It.eSjJ.

caonolysia of dihydgpalaMol C37) to nydy&aty*
..

a straaa of oaonisad oxjgm  was pmmd thfoogH a 

solution of dihjdroalaiaol (4*1 i )  iti ehlozofoxw s i )  at *10^«



1

oxonlsaticn was o&3n*i«d out in fbur batclMi. Xho 

ooablfMd oxoolci* lUTter r^saoval of ohlorofora at 40  ̂ in 

vae îo, va« d«eonpo»9d by iMiatixî  with vater on a %rat«r

bath Xl&r 3 hciariy and «xtraet9d with «U i«r. orgsoilo

tt4iit«rl%l was thftn 9eparat«d In tho neutral (3.S g) mA 

aoidle portion (0 , 6 1  g> by extraetlng vflth bloar*

bonat« solution. TIm n«utral portion was hyditixywitliyl 

kfiton« (!38).

LHfiO, 17^ t

im,X063, 10I&, 9m^ im , 893, B54, 813, 800, 787 o««^.

fh« crystallifw hydroxy acid (39) obtaiaad fvioa

tti« aoidie portion was eryBt&Xlis«4 tvo timia from put*

•tter, a.p.141^*, U )d ♦ aS.CT® (o, 0*7>•

M ,  3400 (hydroxyl),

'3640, 1681 cm-  ̂ (cjjirbonyl), 1370, 1380, I W ,  13fS0, 1176, 

i m ,  1047, 1010, S64, 957, 91*3, 883, 800, 787, 769, 697 «a-^.

jOkS^lUU

Fovmdt C, 68.48{ H, 10.62,

Cx3Ha403 r«qttlrcisi C, 68.38| H, 10,6fip&«

Cyoliaation of faydrojcy-jjcid (59) to Y*Iacton» <31)

tto» hydroxy•aeid (400 isg) in fornic aeid (€ ml) 

was b«iit«d on a watttr bath for 3 ho sirt. 4ft«r oocling to 

rooa tefflp«ratar«, it iras dilutud witJi wat<»r and extracted



with Th« organle la ^ r  vrash«d tr%e ffoa field aynd

driod. aiaiciral of solvent fielded the l^tozw (0*33 g) 

vhieh vaa purijTled hf ohroaiatogr^i^^ ovsr ali%sina Illy

20 g) stnd tiiien distilXftd in vaeaoi (bath)/l fm»^

(«()e r 17as® (e, 3,61).

gjg«3. M_ipgotgaBiAn Uguid riXa) M aii a^i 1770 

ca*^ (Y*l^eton«)y 13dOt 13110 o*"*  ̂ (iJ«pxop/l gxt»itp>t la ^ t  

1361, 1374, 1344, 1176, US>, 1111, 10S7, 104S, 961, 934,

£17, 90 ,̂ B74, 7S3, 7S0, 6 ^

rii* KHi »p«etr«a ia shovfi In flg .4 ,

Foisidi C, 74*33| II, 10#®?*

ClsKaap^ r«4Uir«stO, 74*34| S,

Controllftd l l t h i^  alimlniiM hydrlii# ydtactlon of 
t»trahydrogaa>garita laotoiMi (^1) ^4  ^ lff»K ltla^g
,r«.4 „ m j
to alQotsol <36)

to a atlrrvd solution of t«ti*ahydrosaitt«ir9a 

laoton® (3 g) In dry 9th»r <30 asl) was add«d at -1^ 

ov«r a p«7iod of ao «tlior«al aoltitloit cf

lithium al^Mimaa hydrld«* (^1.4 a l, 1 » l  * 6.63 m  14a1B4>. 

Aft«r the addition was ov«r, the «oltitlon wa* 9tirr»d for 

1 hr* at and than allowed to co»» to room t»ia^rmttir«•

* 4 eofswiroial of llthliss alii^lniiia li^rld* vas
analysed^^ and fotasd to iK̂ ntalti 4D«43i of the aetiv« 
part, thm Huantlty of tfm roag«nt us«d %ra» ealeolat«d 
accordingly.



Wat»r was addad carofully to th® r«aatiou fBixtttro ansi 

tim  t#th«r lay»r whicli »«»|^.rat«d out was 'itixh

wat«r and slrt«d. Th# r«a»“̂ikl of etimv a prodaet

(3.3 g ) vniQti gav« ii positiir# F«hlini*9 ts«t.

Xfjft moov« r«dtie«d prodoet (3*3 g) ima

aistclvad in fr « «h ly  gXyeeX (30 m l)

aaxd hydraKlm hydrat« (3 XOOĵ ) |}jr irnsktim  

bath tcT 2 f̂ 4» AolatlC'ti was isept room

t^raperatur'i- fo r 30 mlaat«s with ocsaaiional sSrialtiiMii 

po%as0it£a (3 g) W9i« i^^«4 and tin*

tolutlon w&s heat«d at U 0*12lP  fo r  i  hDttrs in «n 

phttr* o f Bitrogan. ttm  water waw r#pov«d b f raising ttowi 

t#isperattir(i to 1®0® and %m r«AOtion aiJttur© was tl»R  

r«flajcod at 19e  ̂ Ibr f\irth&r 4 hotirs* Ih« visoous r«a «tio fi 

prodiJ^t vat eooX«d| diluted with water and r»p«&t«dl3r 

•xtracted with Q%mr^ ti:is sthsrdal I&yor w*^h«d with w^tor 

and drisd. Hoiictra.1 o f  eth#r m viscous m^s (X*6 g )»

The coaj^iised r««e tio ii pxoduat (5*1 g ) frois four 

hatchss vaa ohroaiatogrdph@d ovsr a«utraX <grM« Vf^

100 g) a»d « lilted as folloiMi

Chrosatcgrttphy 

Fr, aolv«nt Volt«s« in ml* in g

X m o 3*8

a Sth#r iOO 3.1%



1. l i i

Fraction 1 was piiriflad by rvehronatograpiqr on 

aluaina (gratl« I l f  60 g)* Elation vith pc>t»«thar iMinMXM 

( I t l )  tho sioqoX (36) i )  whieb wm purified

by dlBtilIatjU>n and •ubliaationi b.p.lO6-3J0aP<bathVO.6 an#| 

a*p. 3 6 .^ ,  U h  * l.S4^ (Of 6.6H&), WC an«lystt snotmd 

A sinslt p«ak.

3497, in37f

1177, 1136, 1040, IC ^ , 970, 909, 893, 871, H63, 790,

777 e «-i .

rotwdi Cf 79.91* a, 03.47.

CidH^o  ̂ r«(tUi2«s i C, 79.07$ H, 13«d6^«

Fr&otion 3 vat id«ntifi«d at diol (34) thxtjugli the 

Infrarad sp«otruQ (Fig.6B), bands ati 3400, I48D, 1370, 1336, 

1124, 1076, 1031, 966, i«9, 893, 863, 828, 793, 773 oa*^.

. S lJ f e k f  . . . j f t i g l ..

Itm aoool (0,16 s) was dissolvsd in par® ae«ton«

(36 a l), Jen»9* r0ag»£it^  ̂ Ml) vat addsd djmpvias Into 

i t  tsitil i  p#raistont oraj»f« eolour was forraed*

in fflinutds at room t«»ii^rat*«ir«, %1m  pxt>duot vas diluted

vith watar and •xtraetQd vith «th«r« thm attuir li^yor wm 

washad witn vater t i l l  nautral and driad* Hanoval o f ati^ar 

affordad tha l^tona (0*14 g) whieh alution o f tha



ehroaatogrttphlo eoluan (grad# II , ^  g) with pet.«thor« 

v&s further purified \sy distillation under ^*P*

e0^(bath3/0.4 »m., nf^ 1.4J856, U )p 60.84® (c, 6.809), 

analysis a aln«l«

£Uitfi.UL&JIB9flja^^ ^706,
1380, 1369, 1333, 1307, 13SB, 1171, 1130, 1096,1049, 1016, 

966, 983 , 934, 931, 906, 8 ^ , 847, 830, 797 e»-i#

Xh« hit siMotnw la »iproa«Bt«4 in Fift.7*

j4Paly«lM

Foundt 0, ^ «3 d }  H, ia«64*

CX6%SP r«^oir«st C, 90«39| B, ia *W »

Bemtorl d T lv a t iv  of %im t̂leolaal (3S) and pyrelyiia

Th* aleoboX O . l  g) was <llfii>l¥«d in dry pyrldin* 

(16 a l ) «m<l benAoyl chlorldi# (6 a l )  w«« add«4. Xh« alxttart 

vas ihakan thorooglily az^ l« ft  at room t«ap«ratiir« for 

48 hoort, and workad up In the usual vay to f'aralsh th« 

o«nsoat« of the

IiLa3?afiLtymUtLJUaaJ^CUiU4.^  ̂ ^Toe,
liaaa, 704 e a -^ .

Xba banaoata vab haatad In a dlatlUatioR flask 

at 1!l0*230'’̂ (bath)/100 am* th^ dlstiUata was tak«n op in 

•tb«^r and fraad froa banjsole aoid b/ vashlng with sodim 

blearbonata solutlor*. fhe at^raal extract eonUlnlng the
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n«atrsX portloD, Vtts vftftiMd vitb vfat«r, drl«d imdi «olv«nt 

evaporated. ]tiydn>eturboii obtain«d furtiMr purified

by ohro&oitcirapby ov«r JiLXuttina (gradii X, ^  g) and dittiIl«<S 

in vac00 ov«r sodioK, b,p.liO-il6®(bttthj/3 »»• , 1.4676,

-  30.4S® (c, 4,34),

i'J i iuwX7 « l «  iadlectad It to eontelo two eoapoii*nt«>

laao, iseo

1336, 1890, 1190, 1163, 1136, 1111, 1081, 1016, 886, 864 oa-^.

.bm}3a^

Flotindt C, S6«^| H, 13.67.

C, S6«46| H, 13«64^.

Hydrogtnatlca of (3S) to 9lmmm Oft)

A solution of th« liydrooarbon (0,19 g) in «thyl» 

&o«tiit« (30 a l) was hydTog«nat«d ov«r

eatnlyst until 1 iaol» of tkyO?o@ttii &b9orb9d tmd furtlittr

&i»iorption e««Mi«d« Ytw prodw^t <0*17 g) vcirteed op in

asual way was parifi«d by ehrosatography ov«r alminft 

(gr«i<l« I ,  i )  and distilled in vacUD ov«r sodiua, 

b.p, 1^0-xaiP(l>ath)/6.6 ma,, 1.4630, <«c)q ♦ 0®.

VPC analysis sl)o%Md a ainglt p«ak.

Fig.S* iK upeatTm (in liquid filjs) idantieal 

vith thtit of alaiaam da scribed in tha litarattira.^
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£tttrabhy4ro«X««&l tenxoat« v&» obtalmd via 

iaydrogviiation of eletaol b»tuoat« aooordtng to Known 

proc«dtir*.^^

y*trahy<iroel»«»a<i (43)

Th« hydrooairiwn vas px«par«(l by prroljrtis of 

tBtvab^dxo^lMml bonse&te adeoj^ing to th@ proc»dur« 

previously fcllowid in tiiit laooratwry.^^ It th«» 

foXXovicg pit>]^rti«a| b*p»I^S«13>V9 sim.« 1.474fl.

YPC analysis indioikttd 98  ̂ ptsrity*

the infrnrttd »p«otn»i(l& liquid f i l « )  r«pr»a«nt«d 

in Fig *9 wisji id«ntl«ftl with thAt of t«trahydro«l»Miiiit 

d«serib9d in th« literatur*.^^

Hydroboration of tatrabafdypeleaaem (43) to aleolool(47)

Xhroush a •oIatio& o f th« hydvooarbon (3 g ) dl«8olv«d 

in dry t«trahydrofaraii (36 a l) ,  diborana gat B3H6 vas pa«»«d 

at 0® for 1 hr*, and tfy&n for a furthar on© toir at roca 

tasparaturo* thm diborana gaa prap&rad aeparataly by 

addinf slowly a aolation of aodlusi«>bon:$hydrl<  ̂ (l«fi g) 1b 

p m  dry diglyna (3D ^ )  to a aixtiiFa o f frtd#lily diatillad 

3T3. atharsata (10 ml) in dry diaglyaa (in a l)«  Hitrogaii 

gas w&s uis@d as tha o^rri^r^gaa. E^casij of dllx}rau« in tha
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r«4ietlon flaaik. v«s <l«ooapos«<i by adding isa ll pl«o«t of ic«* 

fh« aixtiirs voa cooled in th« lee»bath, potauialiM hjrdzioxid* 

toltttl0 n (^ 6  nl, 3 9) waa a4d«d, follovtd bf tXow addition 

of hydrogen peroxid# (36 « I ,  30^, 1 h r). Aft«r a f  tsrther 

period of 1  tir. at rooa t*s{}«ratur«, th« app«r layar v<ui 

soparAt*^} t t »  jMitwoua Ujwr vat oxtraot^d r»p«&t«dl7  vith 

•tliar and ti«« eombimd ttxtraots v r n  drl«d o v r  sodltiii 

sulphat;«. tWiaovaX of 8oXv«nt sav« th« aloohol f ) vhioh 

waft p’lrlfiad by ohroEsatosrapliiy and distillation in vaouoy 

b.p.l40®<bathy0«7 aa., n|  ̂ 1.4770, k )j5 3.84® (e, 3.»1).

VPG analysis siaowsd a sing Is psak.

13!0O* 1380, 1999, m s ,  1130, 1076, 1031, 1000 and 970 ca-^.

j m lm u
Foundi C, 79.B7; H, 13.10.

ClfHiKjO r«quirest C, 79.67| M, 13.36^.

Atd»hyd« (44) froa t«tgahydyoslsaMins (43)

I'strahydroslsiBsas (43) (10.3 $) vas trsatsd with 

oh loro fora solution containing psrbanxoio aoid (100 a l,

6.90 i )  and K»pt ovsr night at 0^. Xh« pro duo t was then 

vorksd Up in usual vay to give the erude epoxide (43).

The epoxi<to (8.18 g) iras dissolved in drf bensene <300 a l)  

to vhioh was added a laixture of i3â 3«other ooaplex (1.6 a l)
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in dry tMiuMiiMi (fiO a l) und«r atirring. ^ t « r  10 alnat«f« 

sodltai-tijrtlroisa aolutlon (IQ^i 100 kX) v&s M<l«d

to lt« ttm bezuMiM Xayor %raa B«iparat4Mly viuih»<t uith w&t«r 

fitcd dr lad* turn prodmt (6*6 g) thuw obtained «tjrt«r rsaoval 

of 8olir«fit M9» under vaouuSf b«p»13CU13{^ (tmtlEi)/

0*5 3^*

It »  infr«r»d sp^otriim «hov«d bands at '3730 ftnd 

d\M to *ld9hyd» oarbonyl. Tli» product va« not 

further purified* 

jyaaLlzaii
Poandt Cy 81«16| Hf 13*36< 

r*qair#*f C, H,

The •«ai<iarl)ajK)ii(» pisip&red wus oryttaXlis«d froA 

aqiMcus ethanoly a• p. 16?*2613̂ •

Fouikdt Rf 14.^ • 

r«^ulre»i 14*93^,

CoRvaylop of aXd»hyd» (44) to ^old (46)

Xlui aXdohydtt (44) (1.5 g) vn  ̂ dianolv^d ijo mrntom 

(IB  ml) and iiqaeoas sodiuti oar bona to folaticn (0.6S g* in 

8 a l* vator) waa addvd. Pctasslum parmaigsamt* (0.6^ g) 

•oXution in vator (IS a l) vas suidod to it slowly ovsr a 

period of ^ hours undsr stirring. Aftsr a furthsr period of
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half an teuTi th« vmngaamB̂  dioxld« fonM4 was dltaoXv«d 

by mans of talpliw* «iioxld« md ttm ox>gmio was

extraoted vith ohloit»fom. 7h« aeidl«t laatariaX was 

••parafMid by QXtraoting with nqiMoot sodliaa-eax'boRaiMi 

•oXistion vhioh on aeldlfioatlon and •xtraeiloti with 0 %h»r 

gftv« th« aoid (n,7 g),

..nifl) Han4f axî e,
3633, X734, I47X, M08, 13B0, 138?!, XHeo, XXB3, 1083, XO-30, 

839, fl47 csr^.

Mf.tfeyi.Mitg.JMi

Xî « â t̂hyX ester vae prepared by treatseat of the 

aeid (46) with excess or eth^reeX soXi^ion of diasooethane* 

The ester was purified by omroa&tograiihy on aXuainaCgrade Ily 

XO g) and distiXXatloa in vaetio, b.p.XX6«XX]9P<bathyo,4 mss., 

r|^ X.4643.

VPC anaXysle sliowed a singXe peak*

X739,

X47X, X439, X380, XSfiO, X336, XX»3, XXflO, 1070, X063, X030, 

XOOO, 854 ea“^.

Foundi C, 76.97| H, IX.96.

^X0^3O^ reHOlrest C, 7fi.6a) H, IX.Sflj .̂
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to alootiol t47)

Tt» ester (^.6B g> waf dliiaoXirttd in dry ether

(ae a l) and added dTOpvUe to a elitrry of llthiisa &X»inltia

hy<iri(le (0*3 g) in dry ettmr 06 a l) at 0  ̂ vlth stirring, 

tbs reaction islxturit Vi^ r«»f]Ui»i<i for 6 hours, fbe excess 

i«i4lB4 was deooB^sed with selst ether «tnd finally with 

vtitsr. It was i«orkd4 up In the usual vr̂ or purified 

by chrca^tography (grade IU| 15 g ) and distinction under 

vaeuua. The prtxloct (0.54 g) obtftlned vaa fouad to be 

IdentleaX in a ll  respeots vlth tha mloohoX (47) obtained 

▼la hydroboratlon of tetrahy^roele&»ne ( ^ ) .

Hlxsd VfC analysis showed a single pealu

Tim infrared speotrua vas superiaposable vlth 

that represented in r ig ,11.

Lead tetracetate ojtldatlon of the aloohol (47)

A mixture of the aXeohol <3.1 g ), freshly prepared

dry lead tetraaoetate (6 g) and anhydrous bensone <76 a l)

was refluxed on a water«bath for 1 hour with aeehanioal 

stlrrlsig In nitrogen atnosphe:^. < t̂«>r cooling to rooa 

teaperaturef t’le laad tetraaeetate was filtered o ff. The 

filtrate  on prooesslng afforded tne oxide (1.1 g) which 

was purified by ohroaatography over aXoalna (grade X» 60 g)
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ftiidi d lft t l le d  iR vaey», b.p.9C-99®(batbyi aa., t i ^  1.4718y 

.  3.7® Cc, 3.7),

VPC j&nalysi* two p«aks ifi oaarly

proi îortloti*

rUrXaAit ia  gpectrttwOn Uaulti filat) 1 4 »,

1370, 134«, m e ,  1377, X19®, il7^, 1X49, 1X36, 11X2, 1087, 

X068, 1031, 1004, 986, 961, 996, 9X1, 833, 8X6, 78X <m^*

mkXXMiM

Feimdt C, 79«73} H, 13.^.

CicHaaP M4'<aix'9st c, ec«a@i a, X'̂ .eBiS.

Xha cxid« ( I f )  ifa« r*ehit>auitoirapti*d on *ltMliauik 

{gTM/dm I ,  fiO g) loid 36 fv%uition« <6 a l, «iMSh) ultb p«t.

•tber w«r« ooll»ot«d« frAOtions 4-14 Mir* oosi&ln«il on tiM 

basis of ViC aoalysl* «nd IE speotra to giv« th« oxl<l« (0.4S g) 

solt4&)»l« fo f  oxi^atloxi*

Cbroaic aoid oxidation of thm oxid» (48) to Wtr>hydfo»>

7be oxide (0«4fl g) In actttle aold CIS a l) v&a 

oxiditAd with ohFoaie aeid (0«607 f) di*solved In water 

(3 ttl) and aeotio aoid (10 ml), mlxtum was h«at«d on 

a watar bath at 7 0 for 16 mlnutas, eooled and jcothyl- 

aleohoX <3 n l) w&s added* After dilution with water, the 

atixture was extraoted with ether and the ether extraet



with a*i«jaouB sodltaa carbotut# aolutlon m i vatcir.

£h« r<usiduii» obtiiOned inma&v&I of mtbev wa» »akponiSi04

by refLixing with aXooholio i»t«ah (1*̂  aX| 1 hr)* 

alcohol vm  th«n r«aov«<i and th« diXitM with v&t«r

iind extracted vlth e ^ r .  Ih« aquAous solation on &eldi» 

flcatloK vtlte ery^talU (60 ag) of t«traJagrdrosauittir«a 

ImotoiM ifhloh was purlfJL«d by ehrovmtogr&ptxr mad erreta* 

lllaa&ion froB p«t.«tli«r* It imd ffilxusd ««p . with

an authontle taapit (k)D * 40*14  ̂ (oy 3»01IB}«

IB g|»otrm(lii naJQll was «uperli^sal»lft 

with ti:^t of on auth^ntio (rig.iaB)*

Foandt Cy 75.60} a, 11.46 

Cx^iaa^3 r«quir«8t Cy 76.S3| 11
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