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Ill* tr«M iuieai d«v«2epaiiit «ohi»v«d in  th« 

appllofttion  o f p h y ilM l M tbodt In  ttru e tn raX  in v « ttl*  

g a tio a t i a  vc%n% ^ a r i  hat gVrmn oonsid«rabl« inpatita 

to  tbo 1 ^ 7  o f n a tu ra l pxodtieta o f a a la a l and ▼• g o ta b li  

o r ig in . Ih« inportaneo o f  " • • ■ • n t l a l  oUi** in  porfiwarjr 

and indiganoBS M dieina •annot b t ovar aiq^hasicad and 

i t  haa baooaa ona o f  th a  im portant f ia ld a  o f organie 

ehaniatry*

’*B saantial o ils'*  darivo th a l r  nana fro n  th a  

b a lia f  th a t thay  rap raaaa t tha odour and f l a ^ u r  o f tha 

b o tan iea l apaaiaa to  lAiieh th a r  balong. An a b a o ltita lr  

a o ia n tif ie  d a f in itio n  o f * aaaan tla l o ils*  la  n o t p oaa ib la . 

Thay may ba daflnad aa tha v o la t i la  odorifaroua eon sti*  

tu an ta  o f an o ily  natiira  obtainad a ln o tt  aieeltiaivaly 

fro a  Tagatabla souroaa* Xhay a ra  g an ara lly  liq o id t 

(aoaetiaaa ao lid a  o r aaa i» ao lld a) a t  o rd inary  ta^> ara- 

to raa  and v o la ti la  w ithout dam>aqpoaition«^ Xha 

fun e tio n  of thaaa o i la  in  tha p la n t oannot ba aaeartainad  

w ith e a rta in ::ty | b a t i t  ia  asauMd th a t in  flo v a ra  thay 

a id  tha n a tu ra l a a la e tlo n  by a t tr a c t in g  and ra p a llin g  

e a r ta in  in aae tf^  and in  tha roota» stasia and laavaa, 

thay kaap tha p a ra a ita s  away* Tha olaoraainous axttda« 

tlo n a  in  tha tra a  tru n k s , whan woundad, Buy fu n etio n  

as a a a a l ag a in st th a  lo ss  o f sap and aa a p ro tae tlo n  

ag a in st d isaa sa s .



With y t f  f«v «x0«ptions l i i n  o i l  o f  KUttairdy 

onion and gar l i e  vhieh eo n ta ia  solphiir ooapoundf and 

80B0 f l o y r  o i l ty  vhioh haTo lionMiioid bodio i,

• a to n t ia l  o i l s  a r t  a a ln ly  eospoMd o f  torponoida* Th« 

praaont knovladfa o f tha eh aa la try  o f tarpeaoida la  

eh ia fljr  dot to  tha  p ionaariag  vork o arriad  o u t by 

V allaohf SaiM lar, Siaonaaoy Rttslelca and o th a ra . In 

18871 Vallaeh propotndad tha iaoprana ru la  aeeording 

to  vhieh tarpanaa ara fbnMd from  tvo o r aora iaoprana 

tm ita arranged bead to  t a i l .  I t  la  ia ta ra a tin g  to  note 

th a t only  vary fav  oaaaa have baaa obaarvad ao f a r  whara 

th ie  g a a a ra lia a tio a  doaa not hold good.

Any g aaara l ia tro d u o tio a  to  tha ehaaia trjr o f 

tarpana ooapoiaide has bean avoided fo r  tha aake o f  b re v ity  

and eap ae ia llry  a iaaa  a  largo auaber o f  aoaographa and 

reviava have appeared in  reeen t yaara.^

la d ia  ia  eadovad v i th  aa abaadaaea o f  d iv a ra ifia d  

f lo ra  due to  her geographie p o a itio a  aad tha ra e u ltia g  

e l ia a t io  o o ad itio aa . The prodtiotion and a t i l i a a t io n  o f 

a ro a a tie  easeaeea goes baok to  e a a tu rie s  in  th is  sab- 

e o n tia e a t.

S yateaa tie  iav estig a tio B  o f  e s s e n tia l  o i ls  o f 

Ind ia  waa takaa up i a  the  K atioaal ch ea iea l Laboratory^ 

Pooaa, a deeade ago* Siaoa th aa  a la rg e  a ia b e r o f a ro a a tie  

ajctraota o f iadigaaooa p laa ta  have beea thoroughly exaained.



Pr»M nt laaovl»d» o f  eew w iitlo ii o f  v a l t r la n  ro o t otX

v*i«yj«na th« trut CentliioBtal valoriaa

and to a lastor axtont yaiiiflhit tbo Indian

▼alorlan havo b««n •■ploftd in idm indisoaout aa vail at 

alopathio sjntaK of aadiolno as an antispaaaodie aad| 

itiBulant.^*^ Of thtaa two wrUtiMB^ tha 

ftffiainaiiM hai bMtt atodlod tteroughXj by Many wortorsf*̂  

wharaaa tha inraatitationa earriad out ao far on tha oil 

of ¥alagiana iralliehî *̂  ̂ hav« baan of a pnellelaary natura* 

BaneOf a eritloal axa«lnation of %M ell of Indian Yalarlan 

root vaa thoufht to ba daalrabla.

8 to U  and eoverkara^’^ lao la tad  aav ara l Imovn 

and onknoim oom>oi»da from tba  oil o f * Y alarlana Q ff ic ln a lia * 

Xhay Inoluda, ▼a laranonof n a a lio li  hasperitln lc a e id , 

Talorlnie aeld |'^  b o ra rl aoatata« I««3rrtanoly l-a jrr tan o l 

laoT alarata»  ^ -a ito a ta ro ly  bahanlc a o ld | a katona of 

■o la e ^ la r  fovao la i t I s .  valaranonay ao a ty l

▼a la r a n e l le  aoidf and fou r iao aa rle  aaaquitarpana 

hydroaarbona of aDlaeular fonnala t Cxî m  nanad 

and i  valanaa.

Tba ra au lta  o f  tba atudy on tba n a u tra l aubataneaa 

pxaaant in  tha  roo ta  o f  c a rrie d  o a t

by Som and eovorkara^ agraa v l th  thoaa o f S to l l  a t  a l .f  

in  tha id a n tif le a tio n  o f valaraaonat 1 -nyrtano l laovalaratay



I*born«ol ae « ta t« | ^ -« ito it« 7 o l aad w uillo l*  t h t l r  

re s u lts  d i f f e r  ooxuildorablyy ••{w oialljrt a* as th« 

natitr*  o f  «« tqo it« rp* i» ld  hydroearbons and th t  seaqo ite r*  

panoid oarbonyl d « rlv ativ« t»  S h tr  raportad  th a t 

tha dC«valene obtalnad by S to ll  and oovorkars I t  

id a n tia a l w ith  ^ -alaaana. th»  Csaoh vorlcara ito la ta d  

p -b isabo lana, ar«*euroQBana, p -a ito s ta ro l s ta a ra ta i  

bornaol iaovalar& ta and ladol* Thty a lto  raportad  

tha pratanea o f an <<|^-untatitratad aldabyda o f  ao lao ttla r

f)»nrala, C x^s|0»  a te to  aloohol ■•p*126«llflP» tve 

aoBpoottdt probably hydrexylaetonat o f a.p* 110 and 1 0 8 « ^ , 

a aubstanea apparen tly  Id a n tlo a l w ith «<-hiittyl a looho l. 

Tha d iffa ran aaa  obtarvad in  tha eo sp o titio n  o f  tha o ila  

axaainad by S to ll  a t  jd . and 8om  a t  a l  a l f h t  ba dua to  

a d if fa ra n t r a r la ty  o f tha p lan t in v aa tisa ta d  o r a l ta  

to  tha d if fa ra n t e l ia a tio  oonditlons andar vhieh tha 

p lan t vat grown*

Tha ax aain atio n  o f  tha v a la r ia n  ro o t o i l  o f 

tha Indian v a r ia ty  v ie . ^§kliaiUm..mU%SlS^ baan 

o f a p raliA inary  natora®*^^ and hanoa, vary  l i t t l a  i t  

knovn about tha eh an ica l eoapoaition  o f tha o i l .



m m M t  onmggx Q ^iQ i,

IndU n TaX trUn (YftjjriftlMfc D*C.) is

A SBaXl h«rbae«out p lan t^  eonfliMd to th« t*Bp«rat« 

HiMlasfM iM tm n  th« a lU to d t t  o f  TOOO-XOyOOO ft*

I t  T lo ld f a  d u ll y itllov ish  brovn fU bey liiid rlea l 

b o riso n ta l rhicenOf about 3 .8  <» long v ith  a ttoolK 

o f flb ro o t ro o ts ) vhieh o f ton appoar sspaimtod froM t t e  

s ta lk .  Tlw p lso ss o f tb s rh iso ass  aro ooimeetod bx 

sh o rt sto lons about 2.&»4 om Ions* Ths odeor o f th is  

Is  aoro pttn tsnt and th s ta s ts  aor« caaplwraosous than  

th a t o f th s C o n tla sn ta l Y arls ty . Ih s o i l  ob tainsd  

from th s ro o t i s  saployvd in  asd io in s as a s s d a tlv s , 

b a t th s eo sy ^sitio n  o f  th s o i l ,  as / e t ,  is  so ap a ra tiv s lx  

l i t t l s  knovn.

Thars a rs  tvo typss o f v a le ria n  ro o ts av a ila b ls  

in  In d ia  T ie . ( i )  v a ls r ia n  ro o ts  v i th  rootX sts and (U.) 

T a ls r i« i  ro o ts  v ith o u t fo o tls ts*  O ils ob tainsd  from 

d if f s r s n t  saap lss o f v a ls r ia n  ro o t o f both th s  typss 

c o lls e ts d  froB d if f s r s n t  a rsas in  th s H iaalayan b s i t  

hsTS bssn sxaainsd s sp a ra ts ly  in  th is  laboratorjr* Ths 

r s s t t l ts  o f th s  saap lss  analjrssd by th s  author a rs  

inoorporatsd  in  th is  th ss is*



With a Tiav to «xaBlM tha o i l  o f Y&lari&na 

wAiiiflhi SC aor« e r itie « I lX t th« ro o ts  o f th is  p lan t 

w«r« oxtraotod w ith l i^ h t  potvoloua a t  lov tooiporatiiroy 

fo llov ix if ttK Mttio<l dovolopod in  th is  lab o ra to ry  fo r  

th« •sctrao tion  o f  eostua ro o t o i l y ^  and tbo oonoontra* 

tod o z tra o t was rotolTod in to  ae id io  and n a ittra l portiona*

£aplo jing  a eoablnatio ii o f  f ra c tio n a l d la t i*  

n a t io n  and e lab o ra to  oo ltun  eteroaatograpbyi alone v ith  

Ql£ analyaiS i aovoral oonpounds voro iio la to d  and 

obarao to risod . Anong than m n tio n  nuat bo nado to  tho 

nav aoaqultorpane hydrooarbon^ ^ -bargaao tono^t^^  vhioh 

is  an iaopranoloc«ia o f  ^-pinanai Talaranona, hydrojgr 

▼alo ranone and i t a  aoatjrl dorlTativo*^^*^^

Tho f i r a t  ehaptor o f tho thoaia  doala w ith  

tho is o la tio n  and o h arao to riaa tio n  o f tha ooapononta 

o f tho n e a tra l and ae id io  portiona o f  v a la r ia n  ro o t 

o H . Thaao inoludo ar*ouroiaano| «(|p |Y *P«^boalanaa, 

p a tch o u li alooholi ^ •a ito a ta ro li  Yalaranono^ n aa lio x id o , 

■ a a l i o l  fvon tha n e tttra l p o rtio n  and fo m ie , propionio» 

butyriOy iaoYalariOy ^HM thyl v a la riS i p a ln it ie  aoids 

and iao v a la rx l aa to r o f  «(*h3rdro3qr iaoY alario  aoid along 

w ith aoM tm idontifiod  aoida fvoa tho ao id io  portiona 

o f  tho o il*

Tho ato raoohoniatry  o f  tho aaaquitorpona loatono 

valeranona (1) has boon tho anbjeo t o f  aiieh diaonsaion



tad  controv«r*y*^^*“̂ ®

B«e«ntl]r th« Japan»t« vorlnrt^ ltolat«4 

v altran o iii and hydroxf valiraiioiw  (Xa) from  tb t  

JapaiMs* v a la ria ii ro o t o i l  and provod ab io liit*

•t« r«o  co ra ls  t r y  o f YaXeranoa* a t  (X) b j  dagradSAg 

Yalaranona to  tba <<«p«UBaaturattd k a to aa te r (IX) 

and proving I ta  an an tio aarle  natura v i t^  a aiM lIar 

coapouod ( I I I )  obtalnad fro a  p»aiidaaaol. S ia l la r  

dagradativa axparliw iita hava baa& o a rrled  o u t by tbm 

aa tho r tu in g  aaa lio I»  p-audaaaol aad aantonin w ltbout 

p r io r  ICBovladga o f tha a a r l ia r  p u b llo a tlo a . Two k  r ia g  

katoaea darivad from valaranoaa w ith ioito group a t  

earbon a to a  3 (XV) and earbon a to a  a (V) hava alao 

baaa praparad fro a  valaraaoaa by a aa riaa  o f raae tio aa  

and t t ia ir  ORD eurvaa atudiad  w ith a viaw to  throw 

lig h t  on tha ita ra o e h a a ia try  o f YaXaranoaa* Thaaa 

ra a a lta  ara  praaantad In  Chaptar XX.

13,14
Tha naw saaquitarpana hjrdrooarbony p-bargaaotaaa 

(VI) has baan raoantXy iao la tad  fro a  tha v a la r ia n  ro o t o i l  

o f  Indian v a rie ty  v ia . Y ftliftoa§, VftlXiCfeX D*C. in  th la  

lab o ra to ry . C ia.«orbargaao tin ie  a e id ^  (VXX) an ia p o rta a t 

in ta ra a d la ta  raquirod fo r  tha ay n ttea ia  o f and p- 

bargaaotanaa haa baan n tK e^  •& ec [, Mathyl haptanoaa on

oondanaatlon; w ith a th y l oyanoaoetata in  th a  praaanoa o f
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o

•th c n o lio  asBOBia gav« tiui O uareschi's Th»

cyolobutan* rin g  was lntroduo«d bjr r»fXuxlng th#

•o d laa  s a l t  o f Guarctchi's inld* In  M thano lie  

so lu tio n  w ith  BMthylaiM! iod ld* . Ttio ey c llssd  

6uar«sehl*s la id *  was hydrolysad to  flv «  th s  t« tra>  

earboxjrlio aold« The l a t t e r  on dsearboxjrlatlon gave 

a a ix tu re  o f e is*  and tra n s -  norbergaao tln ie aeids*

To o b ta in  pore o is*norbergaao tin ie  aeid« the a ix tu re  

o f ae ids was heated w ith ao e tie  anhydride, th e  

anhydride thus obtained on hydro lysis w ith w ater gave 

c is-n o rb erg sn o tin ie  aoidf whioh i s  a key m ate ria l fo r  

the t o t a l  sy n thesis  o f  bergaaotenes. Xhese r e s u l ts  are 

deseribed in  Q iapter 2IX.

The ra re  hydrocarbon, p-bergaaotene (VI) i s  an 

isoprenologue o f  ^-pinene ( X). I t s  corresponding 

•(•analogue v is .  o(»bergaaote»e (Via) has been p rev iously  

ob tained  by 8ora fro a  bergaaot o i l . ^  Sinee then the 

is o la tio n  o f «c*bergaaotene fro a  two d if fe re n t sources 

h as  been r e p o r te d .^  In  o rder to  pave th e  way fo r  

the  t o t a l  sy n th esis  o f  the above hydrooarboni the 

syn th esis  o f  a aodel eonpovmd pinene was c a rrie d  o u t.

Synthesis o f c is -n o rp ln ie  acid  (V III) has been 

reported  by e a r l ie r  w o r k e r s . M o r p i n i o  ac id  was 

syn thesised  follow ing th e i r  ae thods. P in ic acid  was 

obtained in  p ra c tic a l  aaounts by the hypobroaite 

o x id atio n  o f pinonlc a c id . The d ie th y l e s te r  o f p in ic



aeid  on aey lo la  oondttnt«tix>n gav« a fldxtur« o f  aeyloins* 

flM to a / la t*  o f tha  a e /Io in  on roduotion w ith LiAlfi4 

gavo tho a leoho l vaicb  on o x idation  gavo th« k«ton« 

norpinoM . ac-PintiM (IX) vat ob talM d fzoM noplnont*

Tho aboYo ty n th aa ls  and roXatod ro tu lta  aro doserlbed 

in  Chaptor IV.
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ro ta to ry  dispartlDn ttnd iias tuns* bo«n nado* At a l l  

• ta to «9 prodnota a e ^ rd in g  to  tp o o lf io  r«qair«M ntC | 
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o f aUukUaa and n a u tra l a lu n in a .
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qimbral RBHARKS

X. TIm M ltln g  p o in ts and bolXinc po in ts aro 

uneorroetod* th«  b o ilin g  po in ts u n ls is  o th srv iso  s ta ts d , 

eorrsspond to bath tesqpsratums*

2 . A ll tsa p s ra tttrs s  ar« rooordod on esn tig rad s s e a ls .

3 . S pseifio  ro ta tio n s  vsr* taksn  in  ohlorofovn 

so lu tio n  u n lsss o th s rv is s  sta tsd*

4 . tb s  u ltra T io ls t  sp se tra  w r s  d s tsm in sd  in  

s th an o l so lu tio n  w ith a r a t io  rsoord ing  doekoun DIU3 

spsetrophotonstsr*

5* Tlw in fra rsd  sp so tra  wars rseordod as a liq u id  

f i l n  o r in  n o jo l suspsnsion on a Psrkin«llBMr Hodol Ho* 

137B in fraeo rd  sp sa tro p h o to astsr.

Xhs MMB sp so tra  wars M asursd In  carbon t« tra «  

ob lo rid s so lu tio n  using XMB as in ts m a l standard on a 

T arian Hodsl sp a o tre a s ts r  a t  60 ao/s*

7 . AOid washed ao tlv a tad  a lu a in a  standard ised  as 

p sr Brookaann*s preesdurs vas snplosrsd fo r  ooluon 

ehroaatography*

8 . To onsurs r s l i a b i l i t / i  VPC analysss wsrs e a rr isd  

o u t using a t l s a s t  two s ta tio n a ry  p liasss, snplojrlng a 

Perkin-Slsw r Modsl A«360B, Asrogra]^ and a O riff in  lOC.IZ 

nodsl v i th  bydrogon as o a rr io r  gas*

9* Ths nuBbsrs I ,  IZ» s t e .  givan to  s tru e tu rs s  and 

1 |3 , a te .  givan to  sehanes in  aaeh ohaptar o f tb a  th a s is  

ra fa r  only  to  th a t  p a r tic u la r  p a r t.

1 J



COMPOIISHTS or ZNDIAH VAIfiRXAH ROOT OIL
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§ .0 1?.A . 0

Indlmn Y aU rlaa ro o t o i l  obtalno^ from  th« 

ro o ts  o f tlM p la n t w H io h i  i s  ooaposod o f

« U rfo  iiunb«r o f oonstltno iitfl. S up lo fin f a eoBbinatloii 

o f f ra c tio n a l d i s t i l l a t io n  and o laborato  eoliaui ohroaato- 

traphy  alone w ith QLC an a ly sis) aoToral ooapoimds voro 

iao la tad  and eharaetclrisod . Thaso in o lu d t ar«eoreu«ono 

*<9^fY*pst«bouloiMS, p atehoo ll alooholy ^ • s i to s to ro l , 

valaranonoy M aalioxldo, n a a lio l , tvo o n ld o n tlfiad  

hjrdreoarbons o f  aw lacolar fo n u la a  CxqR34 and Cxc^sot 

a eoaipouiid suspaetod to  ba a  sasqm itarp«i« oxido froM 

tha n a tttra l p o rtio n  and fom ioy propionioy btityrio^ 

iso v a la r io , p<*Mthyl v a la r ia , p a la i t ie  aeida and 

isoY alarjrl a t t a r  o f  «<oii]rdroxf iso v a lo rio  acid  along 

w ith  toM  o n id an tifiad  aoida fro a  tha ao id ie  po rtio n s 

o f  tha o il*



Indian  TaXarlan, ifa llifth i D.C,

(FuiiX r -  V aItriaaeao«M )y Is  a  pt^batoant p a rra a n ia l 

barb frov lng  v H d ly  in  tba taap a ra ta  HlaalaTaa from  

KatbKlr to  Bbotan a t  a lti tn d a s  o f  4000»10000 f t*  I t  

a lto  fro v t abundantly In  tba Khaala R iU i a t  a ltlto d a a  

o f  4000.6000 f t .  Tba Indian T a la rian  is  eoaaonlf knevn 

as Musbald)ala o r  Tagara. In  In d ia , tba  sliiioaas and 

ro o ts  ara osad axtansivoXy in  indifanous iiid ieinay 

in  parfttsarjri as an inaansa and as a flavD urinc agant 

fo r  tobaeoo* Indian ▼a la r i^ B  a lo sa ly  rasM iblas tba 

eo n tin an ta l v a r ia ty  o f v a la ria n  via* 

n ff if tiM ii*  Linn* (F anily  •  fa la ria n a a e a a a ) in  i t s  

p ro p a rtia s  and osaS| and i t s  v o la t i la  o i l  bas a 

daprassant a f fa a t  upon tba  e a n tra l nsrveos sfs taa*

V bils tha ao^ponants o f  tba ro o ts  o f tba 

e o n tin a n ta l T a ria ty  o f  v a la ria n  o f f ia in a l is )

bava baan stu d iad  sy s ta a a tie a lly i^ * ^  vary l i t t l a  i s  

kaovn about th a  eo n s tito a n ts  o f  tba Indian v a r ia ty  

(T lla rtftlli w au ig b l D.C.)* Host o f  tba  vortL o a rriad  

out ao f a r  i s  l i a i ta d  to  tba pbysiaoobaMioal p ro p srtia s  

o f tha o i l f  g an sra l o la s s if ie a tlo n  o f  tba eo n a titu an ts  

vbieb had only bsan obtainad  in  iatpura foni*^*^

Xbara ara two typas o f  v a la r ia n  ro o ts a ra ila b la  

in  Ind ia  via* ( i )  v a la r ia n  roo ts v i tb  ro o tla ts  and < ii)



I)

y a ltr ia n  ro o ts  v ith o ttt re o tl« tt«  O il o f  d iffo ro n t 

saaplos o f  val«riA ii ro o t fxoa area* ia  tbo

HlflMlaTan b o lt h a t bo«i oxanlatd  sojparatoXj in  th l«  

lab o ra to ry . Iho n a u l ta  o f  a a a ly tls  o f two o f ttao 

saap les axaMined by ttao author aro ineorporatod In  

th is  thoala*

Baood on tho oxporionoo on ooatua ro o t o ll» ^  

tbo eon a tltuo n ta  o f tho ro o ta  woro ooUootod by low 

to ^ ^ ra tu ro  lo liro i^, o x trao tio n  proooduro gonorally  

oi^loyod fo r  ia o la tlo n  o f  to rpoale  oo& ftltaoata*

Tho povdorod ro o ti  <varioty  -  v a lo rla a  roo ts 

w ithout r o o t la ts ) ,  woro thorooghly oattraotod w ith l ig h t  

petro lo tai (40«<60^) a t  rooa to^M iratoro* Tho so lvon t 

was r<ti»Tod in  vaono %t a  bath  toaporaturo  o f 40^ and 

tho r o s o l t ia i  th io k  ox trao tivo  vas takaa ap In  aloohol* 

Cn proloagod oooling o f  tho alooholio  so lu tio n  a t  0^ 

a %raz/ a a to r ia l  soparatod vhieh vas f i l to ro d  o f f .  Tho 

aloohol vas thon roaoTod aad tho ro s a lt ia g  abso lato  

d is t i l lo d  in  ▼ao tto  , i a i t i a l l y  usiag  a» ro ta ry  puap 

aad f in a l ly  a d iff tts io a  piai^ and soparatod in to  four 

a a ia  frao tio n s  as shovn in  ^  ohart gl'von bolov.
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Ito a tra l Aeldi« 
•ab - cub-
fra a tlo B  f n e tJ o a

iTa Aa r

IT

B«fldtae

H i t t t t r a l  Aeidlo 
tu b  - sa b -
fra e tie B  f r a o t l o B .

»3 A3

Tht first t b m  fraetioiit s«parAt*4 late 

ntatral and acldio aubfraetioBa • ZBTaatigatloB of 

fvattloB Ml and M3 haa baan dona tar nr eollaafua 

K.S, Xalkanii. Fraetiona M2 «Bd Ag vara oxaalBad b/ aa 

aBd ttia raaulta praaaatad la tbia tbaala.

la y a a tlfa tio B  o f  aabfraotloB  Ha

Tha Batttral aabfraetion Xg %raa fraad  o f an/ 

traoaa of aoid praaaat by traating it w ith  a  eold 

dllnta aolutioQ of alkali« Tha naatral pertioBy fraa 

o f  aeida vaa ehroaatographad orar tbirt/ fold frada XII 

aloalBa. Zt vaa altttad with pat.atbar, pat«atbar-banaana 

(111), banaana, athar and atbyl alaohol raapactiTal/.
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th» fraetlon on ofaroMto-

gYftphx In sta i« t altorM a d«xtrorotmtov3T are«ati« 

bTdrottfteni haring aolitAilar tomtahkf ^11^88#

♦  86.08^ in  « p m  s«at«* Zt was id « n tif i« d  as 

ar-o«r«uM n** (Z) f io a  iU  p lifiiQ al and

eoq>arativ« ZR tp«otra«  1% was p o ssib ls  to  i s e la ts  

a  sa tu ra to d  hjdrooarbon o f M »ltettUr fo n ra la i

I*408O$ <«c)^ « 0*4» in  a  poira f)oni« M  dm to  

p an s ity  o f  n a to r ia l  o lia rao to risa tio n  o f  tho  hrdvesarbon 

eotOd no t ba e a ir ia d  o a t (ZR s p a e tr« i | F i f « l ) .  Anothar 

hjrdroaarbon bavinf tha B olaaalar fo n ra la i Gx^Ht4 i 

n ^  l»48V0t ( < ) ^  •  8«ea^ vas a lso  iso la to d  in  s n a il  

aaoun ts. Ttas ZR s p a s t r a  (Fif* 8 ) o f  th s  li]rdrosavten 

in d iea tad  tho prasanea o f  an aXDsreUa doabla bond 

(ie«?« 888 sn*^).

Xba in fra ra d  spaatrta i o f  tb a  pat*atbar«bansana 

f ra a tio n  o f  tba  i n i t i a l  ^irm M tograpbr sbo«Md aarbonyl 

and b y d ro zfl fonotions (bands a t  ITOlf 1780 and 8480 on*^)« 

Tba f ra a tio n  v ta d i l /  fbfaad a saa iearbasonst 

■ • p .  8 0 ^ «  O aoo^tesition  o f  tba  saniearbasona w ith  

o x a lia  aoid a ffsrd ad  a  liq u id  k ito n a , C ifyg p p  i t s  

pb jrsiaal p ro p a rtia s i 1.4918, (<(}^ •  04*1  ̂ and 

in fra ra d  spaatrw i in d iea tad  i t  to  ba id a n tia a l  v i tb  

▼a laran o M ^^ (ZZ)« Tba n a l t in f  p o in t o f tba saaiaarbasons
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I . i

on mSmixtvof w ith  an a ttth«n tie  sp«oiM n o f tlM s«al»  

earbaaoM  o f vftloraneiM rraalnod  undtprofto4« Zho 

ttoBokitoiiie M to r ia l  obt«iii«4 a f to r  tho roaoval o f 

TaXtraaoQO aa I ta  taalaarbaaoiiay on rapoatod ehroaato* 

graplqr aff^rdad  a  e r r i ta l l i i ia  ox idai a .p .6 6 ^ , id a n tlf ia d  

aa H aall oxlda (XIX) ,  pravloualjr ol^talnad b j  Boshl^^ 

bjr tra a ta a n t o f  a a a l io l  v i tb  io d ln a . Thia i s  probably 

tlia f i r a t  U iatanea o f  tha oeaorraiiea o f  a a a l i  oicida in  

n a to ra . 7ba obroBatograptojr alao r ia ld a d  a aryataX Iiaa 

aloobolf n«p* lOdP, ■aaX ioI^^ (XV) |  eh arao tariaad  by 

i t a  p h y slea l p ropartlaa^  alxad Bcp* and aom>aratlTa 

xa apaotra* Tha only  ooaponnd eharao tariaad  f re a  tha 

bansana f ra c tio n  ¥aa aa a lio l*

X nyaatlia tion  o f th a  aa id ie  aob frao tion  A8

th a  ao id io  au b frae tio n  Af vaa axtanalTaXy 

analyaad oalng papar and gaa liq u id  ehroaatofraphy.

I t  vaa found to  ooatain  fo ra ic , propionioy butyriO f 

iaoT alariO t ^«a»thyl T a la ria  and p a la i t ia  ae ids 

a lon g v ith  ia o v a la ry l a a ta r  o f D(*) «(»hyaroxyiaoTalaria

»).

iB W iU ia tto p  o t  v a U n m  re « t o i l  iH ttt r c c tU t t

Y alarian  ro o t o i l  v i th  ro o tla ta  ab tainad  by 

low taap a ra tu ra  ao lvant a x tra e tle n  o f  tha rootSf vaa



ln r« tt lf a t« d  v ltlio u t r ts o r t in g  to  f ra c tio n a l d litlU a tlo B *  

T)m darit ▼iso e tis  o i l  v a t soparatad in to  a t t t t r a l  and asid  

fra e tio n a  oaing cold a lk a l i  ao ltitio n .

th a  a t t t t r a l  p o rtio n  o f  tho o i l  vaa ohroaatofrapliod 

throttgh grada I I I  alm iina and i t  vaa aliitad  v i th  pa t» « tlia r| 

• tlio r  and a tb jrl aleolio l raapaotivaly*

Tha pet.o tk iar f ra c tio n  on ax tonatro  etoonatotraphy 

sava a a ix ta ra  o f hydrooartwnSf vbleli ooold no t b« 

aaparatad in to  tha IndiTidual oonititaanta by eoluon 

ehrosatography. Zt affordad a aaaqoitarpana eoapoundi 

aaapeetad to  ba an ozida f ro s  i t a  IR tp ae tru n  (Fig« 3} 

in  vary a a a ll  aaountf* Tha ehzoaatogri^tajr a lao  ylaldad 

a oryatallina a lco h o l, ■•p *  07®, idantifiad aa patchouli
IS

aloohol (H ) fro a  i t a  ^ ly a l ta l  p ropartlaa«  sixad  n«p* 

and oonparativa IK sp a a tra . th i s  ia  tha f i r a t  iiw tanca 

o f  ia o la tio n  o f  p a teh o u li aloohol fro n  v a la r ia n  ro o t o il*  

I t  a lao  affordod a vary high b o ilin g  a a ta r , tha alooholio  

p a r t o f i t  v a i oharao tariaod  aa 9 « a i to i ta io l^  (?II)«

Xha aixad n«p* o f  tha aloohol, n .p . IIF® v ith  an 

atttlM ntie aanpla o f  p « a lto a ta ro l rtn a iiiid  ondopraaaad.

Tha a th a r f ra a tio n  on a la to ra ta  ooloui ohroaato* 

graphy affordad  a n ix tiira  o f  ^ iroa  aaaqoitarpana hydro- 

earhona. a  0 2 .^ 4  hydrocarbon ia o la ta d  in  a para t t a t a  

fro n  th a  n ix tu ra  o f  hydrocarbons vaa charao t^riaad  aa
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^•patohoultii*^^ (V III) from  I t s  IR tp«ot7ua, Wfii and 

p b y tie a l p ro p e rtla i*  Th« iw M diate fraetio& a sueeM dinf 

^•patohouian* wara eo n a tlta ta d  o f «c <IX), ^ (VUI) and 

Y (X) patoboulaaas^eonflnad thwou$h eoaparativa OLC 

analyaU  w ith  B lxtora of patohonlaiiaa pTcparad fro a  

p a tch o u li alc»hol« 7ha ia o la tlo n  o f  patohoalanaa fsoK 

th is  f ra c tio n  vaa unaxpaetad* Tha oeourranoa o f  thaaa 

hydroearbona in  th ia  f ra c tio n  la ifh t ba doa to  dahydr«tion 

o f patebo o li aXoohol during ohro«atefraph9r« Sha a th a r  

f ra c tio n  alao  affordad a c ry a ta llin a  aoXid s e l t i n f  a t  1S7^« 

I t  was ch arac ta riaad  aa p * a ito a ta ro l (VZI) from  i t s  

p h y sica l p ro p e rtie s , aixad a*p« and IR sp ac tru a . Sha 

chroaatogri^pby a lso  affbrdad a crjrstaX lina aoXid utaltinc 

a t  104^, id an U fiad  as aaaX lol (IV) from i t s  pbjrsioal
%

p ro p a rtiaa  and niaad a*p« v i th  an au th an tic  la i^ la  o f 

■a a lio l*  S u b stan tia l aaounta o f  patobottli a lcobol %rara 

alao iao la tad  from  th a  a th a r  f ra c tio n .

Tha anal/sis of the acidic portions of tha 

Talarian root oil vith ro o tle ts  shovad it to contain 

larfa aaounta o f iaoTalarie acid and «̂aath)rl v a la r ic  

acid.



B X P g R I M B H f A L

s i  , sAi..

So tta* powdcMd ro o t! (▼a ljtriftti ro o ts  v itb o a t 

P oo tI« ti{  36 .6  lKg)9l l f h t  potvoltUB <40«60®| 90 1 .) v«s 

addod and tho  a ix tu ro  s t ir ro d  by a  tp a rk  pvoof wotor 

t t i r r a r  fo r  a b ra . A ftar tta& dln i (16 Mia)f %ha a iitra a t 

vas f i l t a r a d .  fh la  o p ara tio n  vas rapaatad tv lo a  v l tb  

£5 !•  l ig h t  p a tro la ta  aadti t i a t .  Froa t o  eoabinad 

f i l t r a ta a y  ^ a  aolvant vaa rw ovad a t  40^ (raduoad 

p f a a t . ) ,  73 kg. o f ro o ts  gava 1*78 kg. o f a x tra a tlT a .

Tha a n t ir a  ax traa tlT a  vas d isso lvad  in  a thano l 

(10 1) and tha  so la tio n  kapt a t  0^ f o r  34 h rs . Tha wax 

tb a t saparatad  vas f i l t a r a d  and vashad v i th  io a  eold 

a th an o l. Tha eoabinad f l l t r a t a s  and vashlnga vara leapt 

a t  again fo r  34 h rs . and vaz ruMnrad as b afo ra . Froa 

tha  f in a l  f i l t r a t a  a th an o l vas raaoTad (radaaad p ra a s) 

a t  60®. Tha abao lata  obtalnad vas 1*6 kg*

F rae tio n a tio n  vas dona in  s a a l l  lo ta  and 

appropria ta  fra c tio n s  vara eoabinad* Baeh f ra e tio n  

vas d isso lvad  in  a th a r and saparatad  in to  n a u tra l and 

a e id ie  fra c tio n s  by tra a ta a n t v i th  JJOi KaOR foUowad bjr 

tha aaual oparations to  giva tha a e id ie  f ra e tio n . Tha 

re s u lts  are  ahovn in  Chart I .
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Th« M tttraX p o rtio n  o f ti3« I I  fV M tloii (46 g} 

v a i takan  ta  pot*«t)i«r <60«80^t 3flD a l )  and vashod v i th  

a ^  ao ln tlo ii o f  potasaium liydrexido <60 a l )  to  roiaova 

any traeoa of. aeid* Tha p o ta ts l ta  ikydfozida so la tio n  vaa 

•jctrao tad  tv io a  v i tb  p a t.a tb a r  <100 « ! ) •  Tba p a t . a th a r  

ax tra o ta  vara ooaMaad to g a th ar and vaahad fra a  o f  a lk a l i  

v i th  vatar*  fha  a o lra n t vaa d ia t l l la d  o f f  to  gat tlia 

n a u tra l p o rtio n  <43 g ) . Tha a lk a lin a  so lu tio n  vaa 

a e id if ia d  to  oongo rad  v ith  d i l .  HCl (10)1) and tha 

lib a ra ta d  aoida vara ax trao tad  v ith  a th a r . Tha a th a r  

a x tra e t  vaa vaahad f ra a  o f  aiJMiral ae id  and tha aolTant 

v a t d ia tiU a d  o ff  to  g at tha aaida <1.6  g)*

Tha n a a tra l p o rtio n  (43 g) vaa ahroaatographad 

throtigh a  oolOBn oontaining g r . I I I  a ln a in a  (1»3 kg)« Tha 

ra a a lta  a ra  givan in  Tabla I*

I t  vaa poaaih la to  ia o la ta  th raa  hydrooarbona 

in  a pura a ta ta  by a lab o ra ta  ooIiibd ehroBalM>graphy o f  tha 

p a t.a th a r  frao tio n a  o f Tabla I .



i J L J L g  I

Pr. S lu in t
TOlOM

(la )

liTelsht

(()

.6 U )|®  CHCl,

1 fiO 0a990 1.4881 -

a « 0.7S88 1.4878 -3.10®

3 n 8*01« 1.4907

4. It 9.6913 1.4940

6 ti 3.6661 1.4970

6 N 8.6931 1.6003 ^ •4 6 ®

7 m 1.9107 1.4961

8 It 1.6480 1.6H6I

9 M 1.0817 1.6038 ^.64®

10 100 l;6869 1.63L60

XI
13

aoo
400

P«t
(111)

0.7463
0.8688

1.6440 -1.43^

13 100 1.6687 1.4768

14 n 1.7998 1.4860

16 tf 1.6016 1.4880 .16.34®

16 It 1.3688 1.4918

17 aoo 1.6868 1.4909

18 I 0.4603 1.4949 -17.36®

19 H 0.8^87 1.4973

20 400 0.9803 1.4990



la b lt  1 G ontd*

B«amxi«

n  100 X.3146 1.6032 .47.33^

22 300 0.6467 l.flDlO

23 400 l .A B l 1.4062

24 aOO 2.3£81 1.S042 ^20.11<^

5th«r

25 200 1.86S0 1.6120

26 ** 1.8658 1.5082

27  ̂ 1.3018 1.6180 +13.11®

28 m o  1.1606

Aleobol

89 700 0.0761

S 8«srss8 rsssss3ssssss«rsst:» :8ssss8ss88xsssss8«srssss3ss3s:rs9sss

I to la t io n  o f  ( I )

JtB arom atio hydroearbon o f  ao laeo la r fiom alai 

^ie^28 iao la tad  In  a  pura s t a t a .  fho ra la v a n t a a ta i la  

o f tha ehroaatofraphy a ra  g lfa n  In  Tabla I I .



^ 4 .B L, .S , J I

AaouBt of hydroearbon « 4.0463 g, 

Or&d* I  aliaU aa ■  400 f  •

F r.

mmmmmmrnm

E l m n t
T O lU M

<m X )  < f )

4 ®*® CHCI3

1 P « t.« tlM r| 10 0.1091 1.4960

2 •t 0.0778 ^ . o a P

3 N 0.1076 1.4980

4 •« 0.0607

5 W 0.0741 1.4990 >38.47®

6 M 0.0716

7 0.1568 1.4990

8 M 0.0868

9 H 0.0643 1.6000

10 II 0.0739

11 II 0.0733 1.6006

18 n 0.0846 ♦37.61®

13 tt 0.0739 1.6006

14 « 0.1104

15 SO 0.1653 1.6006 >33.03^

16 40 0.0630

17 a o 0.1071 1.6006

1 8 n r.1691 > i a . 9 i P

19 It 0.0880 1.6000

30 Btns«ii« 900 0.3699



P rae tlo n i 8.X0 o f tab l*  H  \mr% ooabln*d to s « tte r  

and d ls t i l l« d  oT«r •o d lt« |

b*p. 96^/8 m .y  l*a0OO|

♦  3 6 .es® <c, a ,7 ) .

A^alyla

FtDimdi 88*9i| H, 11 .8 .

C^^laa N qulrM i C, 89.041 R, 10•96|^.

IR tpvotruB  sliovt tMidi « ti 9786, I887t 1783| 

1639, 1811, 1308, 1811, 1183, 11£L, 1110, 1047, 1080,

966, 890, 817, 768, 76S, 783 em*^.

uv •p«etri»t

>e«x. <lof • 3.8097)

873 (log t  3.6949)

867 (leg  • 3 .7618).

Tim IP. ap«etriai and j ^ a l e a l  p r o p ^ r t i t  o f  tim 

h/droearbon ver^ found to  b« ooaparabla v lth  tboM  o f  

ar-onreinw n*.

la o la tio n  o f Mmturmttd biAroearbon, C itM ^

Th§ ehroauitographjr a lso  y ltld o d  a aa tu ra to d  hjrdro* 

oarbon o f Molaoular fo n m la , Gh ^ qq, tb s  e h a ra e to r lta tio a  

o f  vhieh eoold no t bo dono duo to  paueity  o f K a to rla l.

Tho hydroearbon obtainad by ebroaatograpby (300 «g) vat 

takan in  p o t.a th a r  <80 a l )  and tre a ta d  v lth  o la u t (1 a l ) .



thm p « t.« tb « r lay«r w«a wMiMd o f aoidf th« «olT«iit

vMi r«iBov«d» fha m atv ria l (160 sg ) obtadM d was d ia tlU e d  

o w  todlwiy b .p .l3 0 V 2  1.4680) ( • ( ) ^ 0 .4  (e^ l.O ).

Aaily>4t

FdttBdt C| 88.9S | H, 14.6D*

C i# 3 0  C« 86*63| Hf 14«37^*

IR sp«etriai (F ig . 1) thowi bandt a tt  2984, 3849| 

1471, 1383, 1374, 733

I to la t io n  o f hydrocarbon,

Tba bydroearbon (3 .1  t )  on ohrosatography through 

hvndrod fo ld  gr«x alttadiia <200 g) affordod a hydrooarbon

o f ■o la e o la r  fozttu la, fho ra lo ^ aa t d o ta ila  o f  tho

ehroiutography ara glvon in  Xablo 111.

F raetiona 7 to  9 o f Xabla I I I  v tro  eoBblnad

togothor and d i s t i l l a d  oTor ao d iia t

b*p.l20® /l 1.49701 <<)p® ^.63®  (c , 1 .6 ) .

AmOyi^

Poondt C, 8S.34I U, 11.93.

Cxc^ 4  ro q o lro st C, 88.2A| H, 11.849(.

XR ipeetruB  (F ig . 3 ) abowt bands a t  1647, 1333,

1193, 1076, 936, 889, 840, 819, 806



I  ...m

Weight o f hydroearbon 2.X ( •  

Orad« Z alUKliia 910 ( •

P r. S luant
voluaa

(Bl)

Walght

M )

4 *

1 P a t.a th a r , 10 0.1031 1.4770 •33.64^

8 6 0.0376 1.4876

3 w 0 .0 9 U •le.SflP

4 •t 0.0849 1.4886

6 n 0.0949 1.4886

6 n 0.0690 1.4886

7 n 0.0800 1.4936 -8.64®

8 n 0.0720 1.4936 •8.68®

9 » 0.1301 «8.4d^

10 90 0.0731 1.4940

11 N o .oea i

13 100 0.1080 1.4940

• • • • • —mn~mn,trmvr»mwmj.-w'm—mmnmmm«•«»•»«• a» «a

I io la t io n  o f valT anene ( I I )

A study o f tilt ZR sp«otra o f th« p«t*«tti«r-b«i»«B« 

f ra o tlo n t o f  lablo i  shoved th s prasonoo o f a a ta r , hydroiqrl 

and luto& lo funetions (banda a tt  3610» 1730) X701 

F raetlona 13 to  20 vara ooBblnad to fa th a r  (9«3 g) d ltso lv ad



in  80 of m tb jl alaohol* To I t  va« added a so lu tio n

o f seoloarbaaid* tijrdrochlorida <10 g) and aodlun ao a ta ta  

(16 g) d isso lved  in  tha mixdmm amount o f v a to r . Tha 

■ ix t t t r s  was to p t oYamight« Zba sanioarlNuona was 

o o llso tad  and wasted v i th  v a ta r . Tha non-to ten io  

■ a t a r i a l  was rawovad hy washing i t  w ith  p a t.e th a r*  Ths 

saMioarbaaona obtained was e ry s ta ll is a d  fro a  a th jrl aloohol 

in  th e  form o f needles (1*8 g)y a,p«20lP .

jyBilYlii

rounds Cf 68,70) H,10.47{ 11,14.64.

CxeHs^30 raqolM St C| 68.77$ H ,10.46| I,16.04J{.

Semioarbazons (0.7 g) was tre a te d  w ith o x a lie  

aoid (1 .6  g) in  30 «1. o f St>f̂  a lcoho l and irefluxsd

on a  w ater bath  fo r  1 3/3 h r . The reao tio n  n ix tu re  was 

pottred in  w ater, ex trac ted  w ith p e t.e th a r  3 tin e s  (3X30 nl). 

The p e t.e th e r  e x tra c t was washed fre e  o f o x a lic  acid  w ith 

w ate r, d ried  and the so lven t renoved. The ketone obtained 

(400 iig) vas d is t i l l e d t

b.p.lsaP /2 1.4917* -54.rf* (c , 2 .1 ) .

Analysis

f^ondt C| 81 .46 | H, 13.34. 

ra q n ire s t C, 8l.08{ H, 11.799K.

IR spectruK showed bands a tt  1696, 1314, 1248, 1102,

1044, 938, 926, 840 ca*^. n .p . o f  2 ,4-dinitrophenrlh3rdraaene, 
102.0b.



3 l

ItM IR tp ce tro a  was found to  b« avqporiHpotabl* 

w ith  th«  ZR fpoetru tt o f  valftranoo«» thm mix»d m,p» o f  

th« aofliiearbaso&o w ith an au thon tlo  o f  th t  fOMl*

oarbaxono o f valoraiiont rw a iao d  undoprosaod.*

A eoMparUon o f  tho phyiieaX eonstant* o f 

valoranona obtainad fro a  d if fa ra n t aoareaa la  givan in  

TabU XT.

aiiaa.. Jaffifi"
Dp n |°  1.49M  1.488 1.4017

W)b W )|° -43P k )|®  -40.1* W)|® -M.rf*

Saaloarbasoaa
k» p* 20WO?® ao « ^ 8 ®  aoiP

3i4.dlnitro*

SydMSona 99»100^ 101^ 1 0 9 .^

Tha Bothar liq u o r a f ta r  tha f i l t r a t i o n  o f tha 

iaaioarbaaona o f  valaraaona waa az trao tad  w ith  a tb a r  and 

tba a z tr a e t  vaabad fra a  o f a in a ra l  aa lta«  Tha ao lvant 

vaa d la t i l la d  o f f  and tha a a ta r la l  obtainad vaa

* Va ara thankfu l to  Profaaaor T.R. Qovlndaehari 
fo r  a t^ p l/ln g  ua w ith an au th an tie  apaoiawn o f 
th a  aaaioarbasona o f valaranona.



3 ^

oliro8uitogrAph«d through gra<S« IX a lu a in a  (ra tio  liX S).

I t  was ttlu tcd v l th  p«t*«tta«r, bensam  and a th a r  reap ae tlw ly *

P a t .a ^ a r  f ra e tlo n t gava 3*6 g .

Banaana f ra c tio n  gava 1 .6  g.

E thar f ra e tlo n  gava S«8 g* e f  th a  aaaiearbaioiia 
o f Yalaranona*

liftUlfciiBB o f H iillg jtia i < n i)

Tha p a t.a th a r  f ra e tlo n  <3«5 g) o f tha abova 

ehroaatographar vaa raohronatographad through grada IX 

a lm la a  < Ii30| 106 g) and 8 fra a tlo n a  vara eoX laetad. 

F rae tlo n  6 er/a taX U aad . Tha aoUd vaa f l l t a r a d  o ff  and 

aub llM dt a .p , 66^1 ♦  33«8I^ <e| 4 .0 ) .

AtMilwala

Foimds Gf 81.46} XI. 80*

^X#a60 raqo lraaiC t 8X«08| K, XX.79^,

XR s p a e tx ^  aheva banda a tt  1461, X377t X307, X309| 

1836, UflO, U49p Xiao, 1X06, 1060, 980, 961, 847, 819,

787 and 776

Iha IR ap ae tru s o f  th la  ao lld  vaa foimd to  ba 

Id a n tle a l v l th  th a  XR apaetrua o f aaalloxlda* Mlxad 

M ltln g  po in t v l th  aa au th an tle  aaapla o f aaa llo x id a  

raaa ln td  m dapraatad .

fha o th a r f ra e tio n i o f  th la  ehroaatogri^hy eontalne 

an a a ta r , p reb i^ ly  aa a e a ta ta  from  th a  IB ap a e tra , vhlah

eoaXd n o t ba obtainad l a  para t e n t .



lialAtion of aMlloKiy)

The b«ns«ne f ra c tio n  (1«6 g) o f th» ehxxsMtograpby 

o f th« noQokPBtoiile M ateria l a f te r  raaoval o f Talaranont 

••aioarl»ason«» on ehrematograplqr through g r« z n  a la t is a  

( I t3 0 | 48 g) gave a so lid  eo i^ im d  a t l t l a g  a t 104^| 

k ) |7 0  > 38.7® (e , 4 .0 ) .

A naly iii

Founds C, 81.08) U .8 7 .

^1^86^  rttqu lraai 8 1 , ^ |  H, 11.7fl!S.

XR tpaetroB  shovt hands a ti  3631, 1377, 1337,

1330, 1303, 1267, 1176, U 06 , 1047, 103fi, 976, 938,

919, 902, 884, 873, M ,  799, 763 emT^*

Tha XR sp a e tru i o f  tha so lid  was foulid to  ha 

Id a n tie a l w ith th a  IE speetrta i o f  s a a l io l .  H i» d  m»p. 

o f  th a  so lid  w ith  an ao th an tie  spaoiman o f  Btaaliol 

raaainad  undaprassad.

On an a ly sis  tha bansana f ra c tio n  o f  Tabla Z 

was found to  con tain  a a a l io l ,  valaranona and s o b s  

u n id an tifiad  eoapounds.

Tha ac id ic  f ra c tio n  As o f  Chart Z (98 g) was 

tra a ta d  v ith  ic a  cold 2 0 % p o ta ss im  hjdroxida so la tio n



t i l l  i t  ¥M a lk a lin s . I t  va i •x trae t* d  v i th  « th« r to  

r«aoT« anjr trae«  o f M a tra l  M to riftl*  Ths o tho r o x trao tf 

y m v  vMbod t r —  o f  a lk a l i  and tho ao lto iit waa roaovad to  

g a t th a  n a a tra l a a ta r ia l  (10.8 g)« Ttaa a lk a lin a  ao la tlo n  

vaa a e id lf la d  v l ^  IC^ BCl in  iea  eo ld  oozKiitions* I t  

was ex trae tad  fou r tia a a  v i tb  athar* Tha a th a r  a x tra e ta  

wara ooabiJiad to ca tlia r ind  i t  vaa vaahad fvaa o f  a ia a ra l  

aoid w ith v a ta r . Th« ao lvan t va i raaovad to  g a t tha aaida 

<64 g ) .

Sha a o id if ia d  v a ta r  <800 ■ ! )  a f ta r  th a  a x tra e tio n  

o f  tha  aoida vaa a teaa  d ia t i l la d  and 400 a l .  o f  th a  

d i a t i l l a t a  vara ao llaatad*  This vaa n au tsa liaad  v i th  

aamoniun h/droxida and tha fo lu tio a  vaa avaporatad In a 

ehina difh* Tha papar <A)T0fliategraph7 o f tha raaidua 

iiid ioatad  tha praaanoa o f  fozvia^ propionia» h u ty ria  

and iao v a la rio  aa id a .

Tha Bixttara o f  a th a r  ax trao tad  aaida <M g) vaa 

fra e tio n a ta d  in  a Tovar* a eolm n* Tha ra a u lta  ara  givan 

in  Tabla T.

Tha papar ehroaatography o f th a  fra e tio n a  vaa 

dont in  a ayataa o f biitanol« a th y l aloohoA, v a ta r  and 

liq u o r aaaonia (40 tl0 t40  ♦  4  a l  aaaon ia).



„I„A B t S ___X.

P r. B.P. Pro lira 
(m )

V a i^ t * f Eq. v t

1 60-68 1.0 5.4366 1.4046 0.61 104.3

3 6 3 ^ 0«8 6.8780 1.4070 0 .61 ,0 .68 106.7

3 64-68 0 .8 3.8663 1.4180 0 .60 ,0 .68 113.4

4 88.108 0 .4 3.1831 1.4869 0 .60 .0 .61
0 .68 ,0 .76 m . 3

6 108.110 0 .4 8.3261 1.4310 0 .78 188.8

6 110.111 0 .4 7.1407 1.4336 0.78 197.9

7 11^.136 0 .4 6.3064 1.4336 0 .78 189.8

8 116.130 0»36 3.5606 1.4336 0 .78 170.3

9 Baiidoo

( jh #  paper ohroBatogri^liy o f tli» fra o tio n s  was dona 

in  a Bygtmm o f bu tano li a l ^ I  aXootaoIi v a ta r  and liq u o r aoBonia 

(40tl0 t40M  ml. aynonla)^



3 b

F rao tio n i I«3 o f  f«b l«  V w«r« eospoMtf o f 

lio v ftlo rlo  and p -M th jl T alerlo  ao id i and eonflraed  

through eo^}aratiT« paper ohroM tographjr aod OLC an a lx tls*

F rac tio n  4 o f T ablt T conaiatod o f ia o v a la rie i 

P«M thyl v a la r ie  aeida and tvo n«v aeida (Rf ▼a lta ts  O.fi) 

and 0»78}»

la o la tlo n  o f  lio v a U ry l a a ta r  o f D(>) «c*4iydroxy
jjfilftliirifl ftffia

Fraotlona M  o f Tablo ?  thoiMd on* spo t on 

papar ehrosatographyy Rf v a la i 0«78«

F raa tio n  6 had th a  foU ovlng  p h F iiaa l p ro p a rtla if  

n |*  1.4335| (< > !* ♦ 18.10®.

IR apaetruB thovad banda a t i  1787| 1486, 1389, 

1294, 1944, 1183, 1184, 1096, 986, 886, 837, 760

AMXyta

Fomdt C, 68.931 B, 9.3S.

CioHi|^ 4  roqo lraat C, 69 .38 | H, 8 .97^.

tha  M th / l  a a ta r  o f  tha ae ld  (1 g) vaa praparad 

ttslng dlaaoaathana in  tha  oaual aannar.

t e j a r t l M  9iT M ilterl 9 i^ g i*

b .p . 7a®/l M l . ,  1̂  1.43101 ♦  16.31®.

ite ilT tit

Found! C, 6 1 .4 8 | H, 9 .49 .

CixHao04 raq o iraa t C, 6 1 .0 9 | H, 9.3SJ(.



‘W

Tt»  «eid (1 .8  f ) v a t tii»i«r r^ flv tx  w ith

III llaOH (30 aX) on a w«t«r bath fo r  4  lir . Spots trem  

th is  hydro lysis aisctura vara takan avary h a lf  hour to  

iCQov tha pt0 grm»M o f  th a  hydroXysia* Zt was tovmi by 

papar ohroMatofraphy th a t th a  eoaipetaul vaa hydrolysad 

o o ap la ta ly  during tha f i r s t  hour on ly , as in d ica tad  by 

tha  diaappaaranea o f  tha spo t o f  Rf 0*72 and tha  

appaaranoa o f tvo sp o ts o f  Bf vaXtias 0«£3 and 0*4X*

A ftar 4  h r . tha so lu tio n  vas eooXad and ax trao tad  v i th  

athar* Froa t h a s ^ r  aartraet no aautraX  aatariaX  vaa 

obtalnad* Tha alkaXina toXutlon vas aaatraX lsad ax ae tly  

by tha ad d itio n  o f  0.9S3 « m i  (33 aX) and ax trao tad  

thoroofh ljr v i ^  athar*  Tha aqaaous Xayar vas sa tu ra ta d  

v ith  SaCl and again ax trao tad  thoroughly v i ^  athar« Tha 

atharaaX a x tra e ts  vara  ooablnadi d riad  and th a  soXvant 

vas raaovad. Tha rasid tia  vaighad X*80 g« Chroaatography 

o f th a  aaaonina s a l t s  shovad only tvo sp o ts , Rf 0.41 

and OmSS, Tha rasidua vas d is tilX ad  imdar raduead 

p rassu ra . Tvo fra c tio n s  vara eoXlaotad*

jajatiuttSfiUfifl- b.p,9a.96®/36 m .

Colour la s s  Xiquid. Weight 0*76 g*

B quivalant v a ig h ti 104.3,

ZR spaetroB o f  F rao tion  i  agraas v i th  

isovaX arie ae id .



roundt C, 69.X4| H, 10.34.

C|^XO^ Cf 8 8 .8 | H| 9.87)(.
E q .v t. 103 .I3 .

Froa ohrosatocraplile bthaTlour (Q!£)y 

ZR tp « o tn u i tnd «<itilTal«iit v tig lit  th» ooapoond vm  

found to  b« IfO Talorle «o ld .

i8fgflB4 fiCMlifltt* 138.X43V30 » •

V«lg)it 0 .73 g . C o loo rU tt Mjrv^T liq u id  vhleh 

slow ly s o l l d l f l t t .  I t  vfts punflod bjr tttb llB a tio a i

m.p. 63«6S^| •  llP*  Bqolvalont v o ifh t 13!t.6«

^UiZtibl

Founds Cy fi0.6 | K» S .7 .

CgBxoOa ro q o lro tt G, 60.ft8| H, 8.6af^.

Sq. v t . 13L8.13.

Sbo XA tp e e tru a  o f  tbo oo^>ound v a t Idon tlo ftl 

w ith  th a t o f  (•)  <<-hjrdrox7 IsoT alo rlo  ae ld  g l¥ tn  in  

l l to ra tu ro .*

Froa tho abovo ovidoneoa tho p a iin t ooapouod 

vaa Id o n tiflo d  a t  tha iaoT alnsT l o t to r  o f  D<«) ^mlofArexj 

iao v a ltP le  ae ld .

i iB i ig i i l

Ylmig and 7aber, Can.J.Ohak.^ 1 9 « , Jifi»110.



laolation ef p>l«ltlo aeid

Tim B elid  obtaiiw d b f thu  d l t t i l U t i o n  o f  

r« tld iii  9 o f Tablo V ob e r y t ta l l i i a t lo n  fvoa p o t.o th c r 

gavo A to l ld  MltiBg ftt 68 .89.

AnalTaia

roimdi C| 76.43| H| 18.80.

CieBsaOa ro q u lro ti C» 74.94} H,

Tho Mlxod M ltlB C  po in t o f  tht to l ld  ¥lth  

an attthontlo  «a^;»lo o f p a la l t le  aeld  roaalM d tmdoproiM d.

wu>t yaa,IA«in

Val«riaB ro o t o i l  fve« ro o tt v i th  ro o tlo ts  

(8.18 kg) v a t soparatod in to  a o n tra l and ao id le  fra o tlo n a . 

Tho proooM lnc vas dono In  fivo  batehoa. A ty p ie a l 

prooodure fo llow td  i s  glYtti bolov.

Tho o i l  talfitn fo r  pxooosainf vat vory dark In  

eo lo itr. Tho o i l  (flOO g) was takon in  p o t.o th e r (3 1) in  

a 6L le p a ra tin g  funnol (tho o i l  vaa oonplotoly  ■ is o ib lo  

v i th  p o t.o th o r) and tro a to d  v i th  SOJK sodiun hjrdroxido 

•olvttion (900 ml) in  ioo eold oond itiona. Tho oontonts 

o f tho aoparating  funnol voro shakM  thoroughljr and i t  

vaa allovod to  sopara to . Tho p o t.o th o r la /o r  vaa ao p a n to d . 

tho  a lk a lin o  ao lu tio n  vaa o x trae tod  throo t in o t v i th  BOO nl. 

lo ta  o f  p o t.o th o r and f in a l ly  i t  vaa ox traetod  v ith  fiOO a l .
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o f flM • x t r a e t t  \mT% oonblMd tog«tli«r and 1%

va« vaihftd t f  o f  a lk a l i  v i th  vat«r» Th« to lv a n t vas 

d la t I l ia d  o f f  and tha  n a u tra l a a ta r ia l  obtainad (196 g) 

vaa kapt in  a froaaa* Ilia a lk a lin a  aolistioB ¥aa 

a e ld lf ia d  v lth  80J( le a  aold au lpho ile  aold and I t  vaa 

ax trae tad  w ith p a t.a th a r  lii a fiL aap ara tiag  fumial* 

OurlAg a o ld lf ie a tlo n  aoaa a e lld  aaparatod vMoh vaa 

Inao lub la la p a t.a tlia r*  tha  p a t.a th a r  la fa r  vaa 

•aparatad* 7ha ao id lo  ao la tio n  v lth  ao lld a  vaa 

f i l t a r a d  and tha f l l t r a t a  vaa ax trae tad  v l th  p a t * a ^ r  

and a th a r raapaotlT olf*  fha eonblnad ax trao ta  vaa 

vaahad fra a  o f a ln v ra l ao ld  v l th  v a ta r . Xbo ao lvan t 

vaa d la tlU a d  o f f  to  g a t tha  aelda (111 g) Inao lab la  

ao lld  n a t a r u i  ob talaad  (176 g ) .

T a la rlan  ro o t o i l  kg) vaa thaa aaparatad

in to  n a u tra l and ao ld le  fraatlona*

7 o ta l vt« o f nat^tral f ra c tio n  -  780 g*

T o ta l vt« o f  aold fra o tio n  •  446 g«

l o t a l  aoU d •  78D g .

iaftlrali,^ natttgal nortlon of VAUrlan roof

3Hte.l!gfl.ttt|g

Tha n a u tra l f ra e tlo n  (78D g) vaa ooloiirad dark 

groan* A po rtio n  o f tha n a u tra l f ra e tlo n  (60 g) vaa 

d la t l l la d  undar y&etuui a t  a bath  taapara to ro  o f  130*70V 

1 « 6 ^  m * and d ivided In to  two f ra e tlo n .

D la t l lU te  13 g . I ftealdna 36 g .
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Zt v«i thua o^« rv« d  th a t tlw  iMUtrftl o i l  

eoataliM d y r j  high  b o ilin g  o 6 iittlttiia tt$  b»no« th« 

d l« tiI lA tie ii o f ttM o i l  v«i abandoaid*

Tho n o u ira l f ra e tio a  vaa than  ehrosatograpliad 

oTor t h l r t r  fo ld  f r . I I Z  a lw ln a  la  batolM t. Zt vat 

•Itttad  w ith  p o t.o tb a ri o th a r and ottayl aloohol ro ipaetlY vljr. 

Tho f in a l  ro a u lta  aro fivon  in  Tabla VI.

Ih t  p a t* « tlitr a lttta  <187 g) o f  ta b le  VI 

was ehroaatograpbad through gr.XZ a lun lna  < ratio  ItdOf 4 kg). 

Tba re a o lta  ara  glvan In  la b la  TZX.

f  A B L B VI

V t. o f n a u tra l p o rtlo n i 400 g* Alonlna g r . I I I  12 kg.

rv aa tio n Voli
(L)

W a ^ t  Colour

1 P a t.a th a r 35

3 E thar 92

3 S th jl  aleofaol 90

137

139

13

Eaddlah yallov  

Park graaa 

Brenniab b laek .

«srsfrss»ss»«es=s«si?stsr»ssse*«*«etr»««ssss»»s*ry«rs»rsrr!rss«*



T A B I* B m

Pr,

X

9

3

4 

B 

6

7 
7a

8

9

10 

11 

18 

IS

14

15

16

SliMnt
VOlOM

o a )

2«D

flOO 
1000

tefUMUi

20D

S th * r |l  L.

« 1 L.
8 L.

W«ight

<S)

R « u rlit

5.M 37

12.8188

ii.aooa

7 .6 M

4.6180

6.8388

6.8101 
tr«M S J

4.9860

6.3636

6.8830

4.0017

4.1960

8.8106

80.1773

9.8S81

11.8418
trmam*

6 alnor p«aki of 

mootmrpma»» and

4 paaics o t  eatqoitarpaiiaa 

by OLC a n a ly s li .

A ll tba fra e tio n a  

vara eoloarad 

daap raddiah 

ja l lo v .
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The ZR sp « o tra  o f th« p a t.« th « r f ra o tio n t o f 

Tablfl VII did not show any fu n c tio n a l groupt in d io a tin c  

th« pr«t«ne« o f  kqrdroearbons on ly . Thm p a t.« th « r 

fra c tio n s  w art eoabintd to g eth ar (66 g) and I t  v a i 

d istilX ad  to  o f f  a c t a sap ara tlo n  of tha nonotarpenat 

and leaqo ita rp an aa .

Honotarpesa hydi?ccarbon« 4.2 g., b.p.llO®/10 m«

Sasqultarpana bydrooarbons CO g . ,  (as ra a ld u a ).

The saaqultarpana f ra c tio n  o f th e  hydrocarbon 

on OLC an a ly s is  shovad 4 a a jo r  paaks. Sxtansive coluan 

chromatography o f tha hydrocarbon a ix tu ra  ovar hundrad 

fo ld  g r . I  alumina faiXad to  giva the ind lT idau l 

coBiponants in  a para s ta ta*

l io la t io n  o f patoiaottli a lcohol (VZ)

F rac tio n  16 o f 7abla Y Il coU difiad*  Tha so lid  

was c ry s ta ll is a d  fro a  p at*athar and siOtllawid, a .p .

.  iai.8®  <8, 0 .8 ) .

roundt Cf 81*0| H, Xl*7«

Ci#960  raq iiira si 8 1 .03 | 8 , 11.799(«

XR spactrun  showed bands a ti  SflSl, 1370y 1368, 

1323, 1873, 1311, 1179, 1173, 1140, 1100, 1047, 1038, 

1006, 996, 981, 964, 987, 887, 864, 816, 776, 734 o « - l.



Tht ZR siMOtnui o f tim toH d vas tovmA to  bo 

id en tlo a l with tho IR •poetruH o f p&tehoaXi aleohoX* 

Ml3»d a o ltin i potnt o f %im to lid  v ith  an mufehMitlo 

•aaplA o f pmtolioiili aleobol foawiiMd ondoproMod.'*’

A ttod jr o f  til* ZR tp o e tra  o f  ^  boasono 

f ra e tio n i  8-14 o f T«bl« VII fhowtd i t  to  eon taln  

o tto r s  and a loobo lt (abaorptloiis a t  X742 ea*^ and 

3581 Tho btnaona fra e tio n s  novo ooiiblaod

to fo t l i tr  and oliroaatosrapliod tliroagh frado  n a liad n a  

( ra tio  l t ^ ) «  ftao o v o tiilta  avo fiv o n  i& fab lo  TZIZ*

Tha p o t.o tb o r f ra e t io n t  1.16 o f fa b la  ?ZH 

wora eoabinod togotbor <18*6 $} and d i f t l l lo d  ondor 

Taomw*

D U til la ta  1 .1  g«» b .p .lO fi.lu P /3  m *

Sba raaid ita (11 f ) vaa found to  ba tmd la  t i l l a b l e .

lift

Tbo d ia tllX ad  a a to r (1«1 g) on axtonaivo 

ehroaatograplqr affordod a saaqoitarpona aoBpound 

iuapaotad to  bo an oxida fso a  I ta  ZR apaotntn  in  Torjr
«

• ■ a l l  anoonts (26 ag )• ZR apaotrw i CFlg*3) o f tha

eoBpouBd atowod banda a t i  164S(v)9 li608(v)« 16ae»140«,

1368, 13fi8, 1836, IS U , 1190, 1087, lOfiO, 988, 678, 985 
887, 848, 811, 798, 70D on«^«

♦  Wa ara  tlM nkfal to  Dr. Sakh Dav f o r  aum lying  aa 
w ith  an an th o n tie  sanpla o f  patobou li a leo h o l.
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T A B X VZIZ

F ra o tlo n Xliaant
▼o lu a a

(ml)

W alfbt

(f)

Katora o f 
compound

1 H% *9tb»T^eo 0.8017*

a m ""i.aoid Daap

3 » 1.8643 fa U e v

4 « 0.8088 ▼ i s e o a s

6 0.8813 Uki«iid

6 n 0.8844

7 n 0.6180

8 n 0.3800

9 It 0.3876

10 M 0.7217

11 If 0.3130 •

12 «i 0.6389

13 n 0.7696

14 900 1.0913

16 n 1.8793

16 eoo l.a674_

17 B asaaaa, 80 2.8728' Baddiah

18 80 2.8706 y a llo v

19 2.2130

80 II 2.2374
81 •t 2.9008

XR

F T f t O t l O l l t
I.16 

sbow  an 
a b s o r p t l o i i  
a t  1748 oa-1 
In d iaa tlB f 
f b i  praaane* 
o f a a ta r .

F raa tiena 
17-37 

ahowa a 
hjrdrox/I 
fu n c tio n  
K zm i omU)
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Banaanay 60 3.4006

n 2.X8XX

N X.8038

360 9*3X72

It 6.0697

X L. 3.69X6

Sthar

X L. 3.6fi3X

33

23

34

26

27

28

ssssssssssscsssrssscssssssssssx sssessssss tB ssssssss ttssssss

Th« T9MlAm (IX f) a f t« r  d if t l l lA tio n  o f  tfa« 

lov«r bo iling  « s t« r t v a t eo lo im d  d««p rod . I t  vaf 

t«lBi& in  XfiD ■ !  o f o th y l a leoho l and 3 g« o f ae tiv a to d  

oliareoal vas addod. Zho s ix tu ro  vaa fo f l im d  on a v a ta r  

bath  fo r  3 h r . fho m ixturo vaa flX torad* fbo aoXid 

raaidoa on tho funnol vaa vashod v itb  ho t o ^ X  aXooboX 

••▼o raX  tiMia* Tho vaahinga varo Alsad v i th  tha f iX tra ta  

and the aoXfant vaa raaovad. Tha natariaX  obtai&ad vaa 

a ra ry  Tiaeoua Xiquid, paXa yaXXov In  ooXour* TLC 

anaXyaia o f  th ia  eoiqpotafid ahovad ona ap o t.



This coapound (8 g) v a t r«flux«d w ith  

aleoliD lis SDH (SO a l )  on * v a t t r  bath fo r  3 hr* Th« 

roaetloB  a ix ta r*  vas o x trae tad  v i th  a th a r (60 k1 ) | 

th ra a  t ia a a .  Tba eoablnad a th w  a x tra a ta  waa vaahad 

f ra a  o f  a lk a l i  w ith  v a ta r i d riad  and tha ao lvant vaa 

raaovad. Tha n a n tra l p o rtio n  (5 .6  g) ao lld lflad *

I t  a r jra ta llis a d  fro tt aM tena^aloohol ( I t l )  in  naadlaa^ 

■ • p .  137®t -  87 .1^ .

FDundt Cy 84.13{ H« 12.03.

C s # 5(p raq tiiraa t C» 83«9e| H, 12*19(«

2E aiae truB  ahovad handa a t t  3472, 3311, U 9 3 | 

1136, 1066, 1066, 976, 960» 9S0, 886» 840, 803 

Tha XR apaatrUB o f  th ia  ao lid  vaa found to  be id a n tio a l 

w ith  tha IE apaetrvn o f  p -sito a i# ro lft MiaDad a a ltin g  

p o in t o f  th a  a o lid  v i ih  an au than tie  apaeiwin o f 

^ * s ito a ta ro l raoaiiMd tsidapraaaad.

Tha a a id ia  p a rt (8 c ) o f  tha a a ta r  on SLC 

an a ly a ia  ahovad 3 apota in d ie a tin g  tha preaanaa o f  

th raa  ae id a , vhiah aould n e t ha o h arae ta riaad .

Tha an a ly tia  o f  tha banaana and a t ^ r  fra a tio n a  

o f  Tabla V III ahovad than to  con tain  patehottU  a lcoho l 

onlx*
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^ceX eqrtam tjgn  o f  t t t i t r  f ra o tlo n i o f  W U  ? I

Itao othftr •XiiaU (199 f ) o f  Zabl* VZ vas talcoii 

in  potcotluir (1 I )  and tro a t« 4  v l tb  aotlTatod ohareoal 

(30 f)«  Tbo Mlztttro was ro flm o d  fo r  6 hr«t f l l to ro d  

and tha eh areea l thorooghly vaaliad w ith hot pat«athar«

Tha vaahiasa vara eoi^iaatf v i th  tha f  i l t r a t a  a i^  tlia 

a o l^ B t vaa d ia t l l lw l  o f f  to  g a t tlia a a ta r la l  (UA g ) ,

Tha m ata ria l vaa eoXonxad daap rad*

Tha d aao lo aritad  a th a r  f ra e tio a  <75 g) vaa 

ebfoM togr^pbad through gr.IXX a lia iiaa  (li30» 8«a£ kg).

Tha ra a u lta  o f tha  ohrosatographjr ara  givon tii Tabla XX*

laoUtlon of 8«patohottXaaa (VZXZ)

Tha ZR ap ee tra  o f  fra e tio n a  I  and 9 o f Tahla XX 

Ifid iaatad  th a  praam oa o f  hydroaarlxma* QW a a a lja ia  o f  

tha fra a tlo n a  ahovad 3 paalui aaeh* Tha fra a tio n a  I  and 9 

vara aoahinad to g a th ar (5«g g) and ehroaatographad through 

gr«X a lm in a  ( ra tio  IfXeOy 886 g ) . Tha ra a o lta  o f  tha 

ehroaatography ara glvan ia  Tabla X*

F raa tlo n  X o f Tabla X vaa d ia tiU a d  ovar aodlua,

b .p .llO ^  (bathV a aa»» 1 ,4M 0| («c)|^ -  17 .4 iP .

Poiffldi Gf 87*86| U«71*

m a ira a t C, 88.16| 1 1 .8 # •



T A B L B IX

A\i

Fraetion SlMllt
viDlUMCaa)

m i g h t
<t)

B«sark

I P«t*«th«r,300 3.7391

a m 3.7787

a. B«XIS«Bey aoo 9.ai39
Fr«itioni

4 N lo .aoos
3 . 9

6 •» 5.7376
ar« oolottMd

6 It 3.0887
d««p y ttllev .

7 n 1.46S7

8 0.6176

9 a L. 3.6684

10 Bth«r, aoo 8.a939

11 « 6.96Sa

18 n 1.4769

13 « 1.6746 H illov

14 « 1.1376^ •oU d

16 1 U trM«a
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F rae tio ii B lttta t Vivislit QW a a a l j t i t
v o lo M (n l) (g)

10 0*4186 1 p«ak

« 0.4016 3 p««kt »6i 6

*• O .a m  8 p9MkM

" 0.498?

•• 0.4178

** 0.3788 8 p9mk»

•* 0.3818 8 p««kf

*• 0.36X6 8 p«aka

* 0.3681

O 0.3381 3 pmMkt

11 ** 0.3681

18 » 0.3670 3 p«akt

13 ” 0.8470

14 ** 0.1718 3 smmkB.

IB s iw e trtti shovtd bands a tt  1383, 1364| 1383| 

1896, 1198, 1188, 1180, 1100, 1060, 990, 988, 0*3,

989, 911, 860, 811, 786, 744

Mlffl ilin a U  a ti 9 .186, 9 .1 , 9 .0 4 , 8 .7 6 , 8 .3 7 ,

8 .83  aa4 7*BS/T,

Sha hydvooarbon gavt a poaltlT *  ta tra& itro M tlu a ia  

t a t t .  Tht IR and HMR sp ae tra  eonflnw d  i t a  id a n tity  w ith  

^« ia ta lio a lan a .



ubA (XX, Vixi, X)

Fraetions 2*13 of X w«r« oonstituttd of

^ ,|l and fP&toboul«net oonfiratd through ooaparatiw 

OLC analxtls with mixttira of patehoaX«Mii proparod 

froB patohonll aloohol*

ItaUtlon Bf t^lteiUrpl (vn)

Tha ather fraotioQa 1?«16 of Tabla XX on 

erjrtta lllsa tiD a fioa  a th fl alaohol*aeaton« Bdbetur«<ltl) 

fava flaa  naadlaa of a eo^pound oMltliif a t 137^$

fajg* -  a».sP .

povBftdi C| X8*X*

OstsfieoO raqoirast C| 83.99| Bt

ZH apaetruB ahovad bauda a tt 9472t 3311, 1193| 

1136, lOGe, 1056, 975, 960, 903, 886, 840 and 803 eia>  ̂

and vaa Idantloal v ith  tha t of p*titoatazol.

Tba nlatd  aalting  point of tha aolid with an 

authantia aanpla of ^*altoatax«l ranainad nndapraafad.

rraatlona 10 and 11 of Tabla X wara traatad with 

90^ Mtharl aloohol* ^«altoatarol saparatad out* I t  vaa 

f llta ra d  o ff and tha f i l t r a ta  ooneantratad* 7ha proeaaa

b i
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wai r«p«at«d to  r«aoT« ^ •s ito « t« ro l eoHpItt«Xr«

so obtAlBod on e h ro m to g ra i^  affordod  a 

so lid  eoBpotmd a sIU m  a t  104P, k ) ^  *■ 37.6® («, 3 .0 )•

ilMOaill

FottSdt Ct 8X«06| H, 11.83.

C l#9fO  81.0^1 Hy I ltf iS f .

XR sp « « tn »  flhowd bands a ti 3SS1, 1877, 1337, 

1330, ia07» 1987, 1176, 1205, 2047, 2028, m ,  838,

929, 909, m ,  873, 838, 799, 788 es* ^ .

IK sp se tm s o f tb s  so lid  vas fdoad to  !>• 

Id s n tie a l w ith  th»  IB sp so tru a  o f n a a lio l. Ths M l tin g  

p o in t o f  th s  so lid  on adK ixturs w itli an a tttb sn tis  sa^pl*  

o f  a a a lio l v sa iin sd  uadsprssssd*

Sbs bsnssns fra s tio n s  3*9 o f X abls X vas fo t» d  

to  oon tain  aainXjr patelio iali a leo lio l and M aalio l.

Im rM tH ttH in  o f %t» M id i o f to U t1«b kb.*  o i l

Ths ae id lo  fra c tio n  (448 g ) o f th s  v a ls ria n  

ro o t o i l  w ith  r o o t l t t s ,  ob ta in sd  during  th s  i n i t i a l  

ssp a ra tio n  o f th s  o i l  in to  o s n tra l and a s id ie  f ra e tio n s , 

was d is t i l ls d  to  th s  low sr b o ilin g  ae id s (b .p . 

110.140*yd8»ao n s , 388 g ) . ficim d is tiU a ts  e o n s tittttsd  

o f iso T a lsrio  acid  o n ly , eo n firasd  through o o ap arativ s 

papsr shronatography and QW a n a X ^ is . th s  rss id u s  o f



tlM atoT« diftillatlon vm it«aa distlllad to tmot* 

th« lowtr toollliic aeldt* 8t«aa diitilltd aeid obt«iiitd 

(88 c) vft* tomA to ooBtain Itovaltrie and ̂ •aatliyl 

Talarie aalda enlf« Tha raaldoa aftar tfaa ataaa 

diatlUatian vas nortcad oat and dlatlllad mdar high 

Taeiiaa.

Fraetion b • p • Walflit

I  140«7<f/0*6 U  !•

9 l£0.70^/0*0s Ml, 94 f  •

8 SaaldiM 48 g.

Zha eeapeiiaiit aolda of tha ateva fraatlona 

eotild not ba ebaraatariaad ao far*



/

X* i*  K rip ia tk y , y«R«rottt and F « ^ n i| C oIl.C M eh .d its*

Co m , ,  1884 (I960).

а .  A. S to ll and B.Seoboeky U ib lg a , Aan.y jQ } , 168<1087}•

3» A# S to ll^  E .8t«b«ek and D .S touffaehor, IitlY .C hlB «A sta|

JQ , 1306 (1067).

4. X eJfiB fli, T ltv ap a l and K .Ii.Handa, in d .P o rf.1^,65(1967) •

б . X oJtlB fh and K .L.Baiida, xnd .O il aad 8oap ,J.|2JB ,178(10^)«

6 . K* BttUoak, Pham . J., i iZ , 168(1906).

7 . Sadgopal and B .C .G u latl, 8oap, P o ff. C o s.,

J 8, 1006$ 1180} 1861 (1966).

8 . A. P au l, A.6 .B avdalur, R .S .Je a h i| O .H .K ttllcaral, A.&.BaOf 

Q.R.Kallcar and S .C .B hattaoharjrya, P a rf. *  Em  .o i l  H ie .,

j a ,  116 a 0 6 0 ).

0 . F.D . C aiftar, F.C .Cepp, B .8a» i ^

and K.&.BQbraaanlaii, J.C h aa .S o e ., 1604 (1080).

10. a ) C .D Ja ra til, T. R .Q ovlBdaohari, B .H .Pai, K .K .Porutlie- 

thaaan , T atratw dron L a tto ra , 386 (1961). 

b ) T .R .io tlB d ae lia rl, B .R .P ai, K .K .Pnrttitaotluuaaii,

S. R ajad u ral, T atraliadron , iS , 106 (1961).

e) J. K ^iplnaky, M.BoMdatik, V .B aroot and F . Som ,

Coll.Csaoh.ChaoitOoflra., JZ, 36^ (1068)) and v lth

B. Hohne, 3188 (1963)| and rafaranooa e lta d  th a ra la .
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6 q M M A R Y

7)m c tc rto e b sB lstrjr o f t t e  ■••q iiit« x p « iii 

to to M f v « ltr« n d M | lia t bM a proved as tlw vii btXov 

b f  TakM Bte by a  o f d«gr«datio ii

r« M tio iis o f vaXtranono and (l«otidoaM>X« S la lU r 

d o g rad atiirt o i^ tr la t i i t t  haTo baoii e a rrlo d  o u t h f  

tho aa tlie r ualBg a a a llo lt aaa to n lii and ^«oiadoMDl 

v ith o ttt p rio r k aev lad it o f th»  o a r lla r  p ab lio a tio n  

h f  tho  Japanoao w o rte ra . two A *rins te to n aa darivad  

fiOB valaraBoiMi v lth  lutte g ro t^  a t earbon a to a  9 and 

carbon atom 3 hava alao  baaa praparod fvoa T& laraiioni 

bjr a  a a ria a  o f ra a a tlo a a  and tta a ir OBD oonraa atod iod  

v lth  a  Tiov to  th ro v  lig h t on tb a  a ta ro o a b a a la tty  o f 

▼alaran on a*



5 r

th« valitraiioMf ims

lto U t« d  f i r s t  bf S to ll and eo * « o rte rt^  fse a  th« 

ro o ts o f laropoan  Yalorlaa* Zt lias hnai oseouBtorod 

siiMo tlisn Sa a Bttnbor o f spoelosf ••§*

a& Ind ian  nard^t »agdostaohya J y iJ a iia iit In d ian  

▼a l t r i a n  root oil^ and Jaj^aaiso v a ls ria n  voot*^

QoTindaeliarl and eo»«orksrs iso la tod  a sssquitorpont 

twtono fro a  t t e  o i l  o f tbo foo ts o f Ja tanaasi (bUCdfii** 

taohys jA lm i l l i )  uuS naasd i t  jatanansM is*^ Xt was 

proYod la to r  th a t jatanansono and valoranons wsro 

idontioal*

Tho s tm e tiira l in v o stifa tio n s of valoranons 

vsro in itia te d  bjr OoTindaoliari* Zt was Iblloifod h j  

Cropinslgr a J la I*  v te  proposod two a lto m atiT s fo n n la o i 

<I) and (ZI)«^ Xhs Indian vorkars proposod s tru o tu ro d lZ ).^  

On tho basis o f th is  slcsliton  and th« fa o t th a t thojr 

obtainod (*) oarvonsnthono (IT) as a dogradation produst 

o f jatanansonay D Jorassi and oo-norksrs snggostod ths 

absolttto o o n fifsra tio n  o f Jatanansono (valoranens) as (?)^ 

h r  o p tio a l fo ta to v f d isporsion  stod ios o f dibvoao* 

jatanansons <VI) apply inf th s a x ia l «(«halokistotts rttls*

Ths Csochoslovakian w erters^ roiB vostigatod

tho nain  sovios o f voaotions o f tho XdAXmr authors
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and p o ia M  e « t th a t Urn dshjnSfobiw H iyitioii ^rodM t o f 

■o ao to o aD ja taM iislt an hy d ria t d id  m t  giv* ( • )  aarvo* 

M Btlioiia and th ay  pvopasad tb a  gveaa a tr ta ttu ra l fo n m la  

Z fb r  valaranoni*  fh a  Csaali vorlnapt f i t t e r  advanead 

%ha abao ln ta o o n fliiira tie ii e f  vaXaranona as (TZZ) ligr 

th a  ap p lio a tio n  o f  tb a  axtaadad Xaatana ru la  and tar 

tha X «rar a a a ljrils  o f ttoa tooB inatad aah rd rida o f aoao 

n er^v alaraao io  aa ld  (m x )* ^ ^  S o teaq iian tly  tlia  Japaaaaa 

vorlDara laolaW d Yalaraao&a and liydfoaqr T alaraaoao f io a  

tbm o i l  o f J^^aaaaa V ala riaa  root*  fhajr aaH abllaliad tlia  

staraoolM M iatnr o f im laranoBa aa <ZX) k f a  a a ria a  o f 

dasradatS on roao tloaa*^^ Vliar p ro p a i^  tlia  «c»^*iinaataratad 

to to a a ta r  (X) f io s  Talaranoiia and ^  aorfOtpoiidliM l 

ttBaatQ ratad te to  o a ta r CXZ) ffo a  p«and«raoX (XZZ) and 

pvavad tlia  a n a n tlo a a rie  natuvo o f thaaa ooapoiadf 

tar aenoohroB atio ro ta tlo n a*  Ylia vaaatio n  aaqtiM iaat 

o a rrla d  o ttt b f tb aa  avo abova i& M a a a t X and 8 .

Xtaa ralatlYo ataraootaaalatrr of ttaa ooatroa 
In tba aolaaala of vaXaranooa la fiaiad vltboiit dootat 
aa vn or XX ta/ X*i«]r work m d  alao tagr othar OTldaiioaa.

Prior to tiMi publieatioa tar %lia Japaaaao vorkarai 
aa eoBViaaiaf oTiteaao ootdd taa praaoatad ragardlag %tao 
ataaoluta ataraoohaaiatrr of TalaraiieBa*̂  ̂ flia diffiaaltr 
ariaaa froa ttaa faet that vaXtraooBa is a cia^aal^ia
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5CHEME No. 1

Bayer-Vil l iger Oxidation 

Hydrolysis
HOOC HO '

Este r i f i cat ion,

Acetoxylot ion

\ f

0 .

Pyrolysis

H 3COOC 0

Bromination ,

Debrominat ion.
H3COOC

SCHEME No 2

0 -

Dehydrat ion, 

Hydrogenat ion.

Boyer-Vil l iger

Hydrolysis, 

Esteri f icat ion,

XII

H^COOC

Oxidation,

Brominat ion, 

Debromination. H^COOC

YT
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ean a l¥ « ri ta in  up o a t o f two p o ts ilil*  two tb a ir  

e o n fo n u tio n s { th l t  M in t th« a p p lie a tlo n  o f phyB leal 

m thods tOBh a t eptU aX  r o ta te r j  d itp e rflo ii aabigiiDiif*

Tte eevpoittd U m vm m l la  liavliif anguUr Mttaarl froiq^

«% Iw th th« rin g  Jan o tio n i b«tw««ii t to  two rin g s  A aaft B« 

F or th is  r»a«eik| no • a s ily  r»f«M &(» «o^potinAt

a r t  v ra lla b lt te  v h l^  th«  ooapoand e«a b« eorr«X at«d. 

R aM iitlT  V •KXtm b a t rep o rted  Va» o p tlo a l ro ta to ry  

d iap o rtio ii eisrvoa o f s ta ro id i baviiig aa tli/1  ffro t^ t a t  

tooth tb a  VB rin g  Jm o tlo n a * ^

In  tlio  R atio n a l ChoaleaX Lafaoratoryi J^n ay Z n d ia , 

l^ tta e lk a rjT a  o t m l. liaTo alao  la o la ttd  hydroxT valtrano iio  

along v itb  valtraB ono fro a  Ind ian  v a lo rla n  ro o t o i l  and 

havo indopondontXy oxaainad th o ir  a tm s tu r t t . Sona o f 

t te io  ro s o lts  havo boon pnbX ialiod .^ A Jo in t papor 

haa alao  tooon putolialiod v ith  If. KIt w  and 0om  o t a l  

regard in g  tho  atooolate staro o o h o aio trjr o f  T aloranono*^

In  tho  ootirto  o f t l i l t t  a  ao rio a  o f  dogradatlon  ro ao tio n a 

¥oro a lso  s ia n lta n o o a iljr o a rrio d  o a t b r ttm  p roson t 

au tho r iadspondontly  using  aaaS io l (XXIX>9 «c«santoaia 

(x x m ) and ^—v0»9m l (XIX). MainXjr haoausa o f tlM 

lia ito d  aT aiX ab ilitjr o f tho box rav  a a te r ia ls  th o  

so rio s  o f ro ae tio n s oottid n o t ba brought to  tho lo g io a l 

oonoluaions. Xha ra s o lta  havo a lso  Xoat soao o f th a ir



o rig in a l s ig a ifio an e t teeauM  o f tho J’apamao publioatiea^^ 

Thoy aro bovoYor pr«aontod in  th is  ohaptor*

la  8el»iMt 3 and 4 , voaotioiit earriod  o\^  v ith  

■a a l io l  (XIZZ) a r t  ahoim* In SelitMS 8 and 6 | roaotions 

earriod  ou t v itli «c«aaatoiilii (XXSX) and p«oiia«»K»i(xn) 

axo roprosoatad*

In ScfaMBo 3, folXoving • • • • a t ia l ly  ttaa proetdurt 

o f Buchi^^ aaaXiol (X III) vat eomrartod to  I t s  banioata 

and pyrolystd to  gat ths a ix tu ra  o f bydrooarbona (X lf).

Tha hydreearbon a ix tu ra  vaa oaonolyaad and tha noricatoaa 

(X7) obtal&ad on B ayar-V lH lgtr oxidation  gava tha 

Xaetona (XVI), Tha laatona vat hydrolyaad to  gat tha 

hydroxy aeid (X\rU). Zt vat ox id itad  and a a ta r if ia d  to  

tha  k ito aa ta r (XVZZI). Sha oyeXopropana rin g  in  tha 

k a te a ita r  (X7UZ) hovavar eould not ba a ffao tiv a ly  

ito a a r ita d  by rafXuxing i t  v ith  10$ p o ta tiita i hydroxida 

aoXtttloa in  dioxaaa aoeordiag to  ttat preoadara dataribad 

in  tha X ito ra to ra* ^  Biaea aaaXiol i t  a ra ra  tarpaaio  

aloohoX oaly  l ia i ta d  q u a a titia t o f vhioh vara aTailabXa 

a t  our ditpotaX i va vara coapaXXad to  Xaava t h i t  t a r i a t  

o f raao tio a i a t  tha panuXtiaata staga*

In  Sehaaa 4 , aaalieX  vat dahydratad v ith  th iony l 

ahXerida in  pyrid iaa to  gat tha hydroaarboa a ix tu ra  CCIT). 

Tha a ix ta ra  of hydroearboat vat tab jaa tad  to  ito a a ria a tio a



SCHEME No. 3

0

- m

0

B o y e r -

Vi l l iger

X M

O xidat ion

Esteri f icat ion

,0^ ’

3211

Hydrolysis

" i t ° ^
0

s a

1 0 %  KOH

Dioxone

OH

Dehydration

m m

N - L i t h i o
Ethylene

Diamine
R e a c t i o n

m
O s O ,

a

sai

Hy poiod i te

Esteri f icat ion

P b ( o A c ) ^

S c^
OH

XX



t u

w ith  U 1M o « ^ 34iiit dU aiiM ^^ th e  ^ m w l U

doabl* ben& o f tto9  IqrdToearteii B lfra M  ia tp  th t  riB i 

to §lf Cm)* OMian t«tfo3cU« oUtetloa^

o f (XXX) ftffordo4 ttm  •ry a ta U lB i dS el (XX) v lile li 

e z ld ito d  to  tlM a ito to iw  (XXX) m th  It* d  to tru M ta to . 

Hjpolodito ozldA tloii o f tlio  aitetOBO (XXX) gav t tbo 

te to o tto r  (XXXI) in  poor y io ia i. ttm  soqwneo o f 

ro a o tio a s v«s a lso  m% tvattHmr pw tao4  ^ o a o io  o f  th t 

Bwm raaaoB t ■•B tlo a td  oarX ior*

IB SohoM S | <-) < «aantoiiiii (XXXIX) ^  JUreh* 

ro d ao tio n  fava tlia  o asa tu ra tad  te to a o id  (XXIY)* tb o  

■ • t h r l  a a to r (XXT) o f ^  v n ta ttira to d  kote aold  was 

p raparod . fiaduotiou o f (XX?) v ith  li th iu a  alOBlAliui 

toydrldo affo rdad  tkia dleX (XXVX), «ha W ifU to  o f  

OB rodootioB  v ith  litlU iiM  aXtadnivB hardrldo fa ta  t l i t  

hjrdroaarboB (XXTIX)* Ilia  hydttKiarboay liovavory d id  

BOt ro a o t w ith  o a a iv i ta tx ex ld a  to  fiv a  ttm  d o firad  

d io l«  I t  appaarad th a t duriBg th a  ro d u ttio a  o f tim  

w a a to ra ta d  kato  a t ta r  v ith  U th iiia  a lw lB lta i hydrido 

th a  doiAXa boad vas alao  s i« iIta iia e i» X r rodtioad* fha 

hydroaarboa v a t fouad to  ha a a to ra ta d . Tfait H aa alM  

v a t a o t pttB tatd fu r th a r .

Xa Sahaat 6 |  p -ao d atM l (XXX) v a t p a t ib r  

o a o a o ly tit to  g a t th a  )nito«aXaehoX dpcrxxx). B ayor-



SCHEME No. 5

\  OH 
OH

OsO.

i m :

CH3OH/HC

COOH

~m7T

S C H E M E  No 6

ZL

:ar

Dehydration

-ac

Bayer — 

Villiger

Hydrolysis 
Esteri f  ication

\/

Oxidation

'OH



o jdd fttion  o f tlii  taito-aX eotaol tStoHmA  tb*  

h j r ^ x r  laeto M  (XXlX)y vhlflU eti b jrdvoijn is woA 

• f ts r if io a tio ii  gav* tb« iioX  « « t« r <XXX)« O xidaiioa 

o f (XXX) ftffo v M  til*  bjpteoxar luito •st«r OOQCX). 

D tlqrdratloB  o f th la  ooapot»d w ltli aalp lio iil«

M id m  tolOM ii d id  not g if t  tlw  d t t i r td  ipfodiMt (XI)

•ad tilt pvodiiet couXd wot W  ftaiy «liuraot«riMd*

kttor Vbo MWiM9 of Maetiom vo diTortod 

oar attOBtioB to eonvort ▼alorcBoao to th« oomtpoiidiBi 

*A ring tetoatf" vltli iKtogfoav at oarlbea atoa 8 (XXXZl) 

•ad oartoa fttoa 9 (XXXXXZ) rofpootifoly vi^ • viov to 

•tady tlaoir o|tioAl rotatory diiportloa* Tlioto 

•OBforaloBf oottld bo taoeoitfally oarrlod oat la good 

jrioldf* Both tlw k»toao« ooiid bo obtaimd ia paro 

fora Tia tho oryftaXlisatioa of tho •oalo«rba«Miot«

Tboto rottati Ara %lm dotoribod ia thlf oh»9tar»

Siaoo optiool rotatory diapomioa bat booa 

vidoly i^pllod la tbo ••■• of valoraaoaof it it folt 

tbat a briof roYlair oa the c^Joot aoald aot bo oat 

of plaoo*

O ptlo ftl ro to tlo a  has booa uood fb r  a loag t i a f  

• •  ft e r lto r io a  fo r  p tsrlty i ^ reo f o f Id o a tlty t tow tbo  

d o to m iaatlo B  o f oaaB tloM rle aa ta ro  aad to  imm o x to a t 

• •  • •  iad lo atio B  o f th o  p o tlt l« i  o f a  fo B o tioaal groap 

o r o f tho  ro la tlv o  o o a flg a ra tlo a  o f d lffo ro a t aoyBBotrio 

o o a tro t In  a ao laaalo*



xxxnr

XXXIY

19

XXX3ZI



"O p tio al rot«% loa 1« to  ttin m U r

b lm frif tiie *  and oooitrt vImii a tv ^ itao e*  tiN U uaits 

ttM U f t aiKt r i f l i t  band o f a  l» « i o f

e ire u lA rly  p e la riio d  U fh t v itli  ttM qnal ToXoeitgr*

I f  tlM so eoi^oiio iits a r t  abioviwd m qttalX jr» tha 

optieaX  ro ta tio n  v ilX  vary  v lth  v a v « la n itti| and 

e la t t le a l  aquatio iia hava baaa propoaad to  axprosa 

th ia »  Tha variatSoB  o f sp o o lfle  fo ta tlo B  v lth  vava* 

la a g th  baeoM i g ra a ta r aa tfaa alM ofptlaa band ia  

appfoaabadi aad , aa i t  ia  tra 'fo ra a d i a  C otton a f fa e t 

■a r  ba o b a a m d , th a  optieaX  ra ta tlo a  ahaagiag ra p id lr  

la  M fa ita d a  aad a ig a * ^  Thia a ria a a  vhra th a  

T ib ra tia g  a la a tr ia  ao aaat aaao eiatad  v l ^  ttia  o p tio a l 

alM orptiaB  baad baa aoanparaXXal eo p laaar eoapoaaata 

la  aap ara ta  p a rta  o f tlia  ao lta tila*  flia  aaiiotviepar 

la  b lgh  vhaa th t ab ao rp tlo a  a o -a ff la la a t ia  lav  aad 

th ia  aakaa th a  i^iaaoaaaoa a a a a itifa  to  a tm o to ra l 

ehaagaa vh lahf ia  gaaaraXy a ffa o t a vaak iO»aovptloB 

baad mrm  than  a a tro ag  o aa . Tha ^ fa ria tl^ a  o f  o p tle a l 

ro ta tlo a  w ith  vavalaag th  ia  daaaribad  by a p la ia  etxrvoi 

a  a ia g la  G ottoa oarva o r a  a ttltip la  C otton Q«rf« vliaa 

aa ira ra l ah aarp tio n  baada ara  a ffa a tlv a * ”^

Tha o la a a io a l vork  o f D ja ra a a i^  and eo«w arl»ra 

in  th ia  f ia ld  o f OBX> haa a la a r ly  ahovn th a t th a  aha3Pa« 

a ta r ia tla a  o f thaaa aa rraa  a ra  raaarlcab lr a a n a itiv a  to



• tr a o tiir a l f« e to r t, ittcAi • •  %lm pvoxSjBltr o f thm 

a ^ r p t io n  fvoup to  asy  ofyw w tvie eoniro  o r ooafior* 

M tlonaX  diffovoQ oot*

ProT iotisl7y «h« ro to to ry  d isp o rslo n  aoasiuPMMiitft 

voro o a rrio d  o tit by pttotograplile at^taodSy voro

la b o rio ^ *  Xn 1963» p b o to o lo o trio  flpoetxopolarlB oton  

woM eo B M m lallj av a llab lo  vhioh allow td  ra p id  lo ara ro *  

M ata o f BD and voro a lso  o o ap a ra tifo ljr a iap lo  to  opoi«to» 

Tba p ro ao st apootropoX ariaatar a v a lla J lIi p a m lti 

d o ta n ifia tio o  o f BD In  tha fag io ii o f 7OOO*se0O 4**

BD ettnraa a re  o f two t |p o i in  gooaral < i) p la in  aia*¥»t 

and (11) aaoaalooa ourvaa.

P la in  ounroa^ dop^sding iQioti v lia tlia r thay  ria o  

o r f a l l  tovarda a h o rta r v a fo la a ftii, aro o f t¥ o  tjrpo st 

naoaly  p o a itlv a  and aagativa*  A p la in  oiirva ia  to  bo 

azpaatod fo r ooaq^isiday irhiah do n o t abaorb lig h t vttb , in  

th a  axpaoM  rag io n  o f th a  rango o f  vafo longtha M aattrad*

AncvaaXooa oarvaa aro  o f t%ro typaa trla* ( i )  

a ln g lt C otton a ffo o t aurfO | and (11) s ru ltlp la  oo tton  

a ffa o t ounpo* S lng lo  €k>tton a ffa o t ourvo ia  ono v itli 

a gaoH O trioal naxSjran and nlniM oa, vh lah  aro  o allo d  

poaka and trongba ro ap ao tiv a ly ) tb a  am X tipla o o tto n  

o ffa o t oorvaa bavo tm  o r  nora poaka and a  oorroaponding 

ntinbar o f trotigba* k  p o a itiv a  Ck>tton ounra ia  ona in



Hu

v h ieh  th»  peak o ec ttrt a t « X ari^r v»Y«X»agth and in  a 

nagativ*  a e tte n  etmray tba trough i t  ftoaad a t  th a  

la rg a r vavaU ngtli. Xha T a r tia a l d lstan o a batvaan tha 

paak and troogh  la  ta ra ad  th a  aB plitada (a ).

Tha aholaa o f aoXvant la  d a tan iiaad  h j  i ta  

tranaparaH Q / and a o la h ility  eoB aidarationa* fh a  auah 

naad so lv o ats ara  dioxaiia aad aithanoX . Zt la  is p e rta n t 

to  x»ta th a t a ahanga o f aolY oat aajr g lra  r la a  to  aoM 

fttB daaantal a lta ra tlo n sy  a a p a a la llr  ifhaa th a  a o la ta  

■o la o ttla  la  flajdLhla and aa& a id a t in  d lf fa ra a t a o lra iita  

la  d lffa ra n t p ra fa rrad  eo afo raa tlo iit*  a«Ch]oro»6i4W ^7l«  

ojralofaaM iioiia g iv a t two d lf fa ra a t o p tla a l ro ta to ry  

d is p a rtlo s  eo rfoa la  aa th aao l and la  o ataaa a o la tlo a * ^

Mtieh work haa baan e a rrla d  o u t v lth  ao^potaida 

eo a ta la lag  a oarhoajrl grotipi a laa a  i t a  ia tr la a lo  

ah to rp tio n  o o a ffla la a t la  loV | and th a  hand l i a i  la  a 

aoB Taalaat apaatraX  ragloa* F ar aora la p o rta a t vork 

haa haaa o a rrla d  o u t v lth  eyaXla eoapottndt and tuo 

gaaaraX prlaalpX aa aaa ha aada*

(1) That aaaatio ao rph f glTa a ir r o r  ia ig a  C ottoa 

a ffa a ta  aad (11) th a t ila iX a r ttaraoahaalaaX  aariroiHM Bta 

la  th a  rag lo a  o f th a aarboajrX group Xaad to  fla lX a r 

d lap ara lo a  eitn raa. Th» fa a to ra  whlah a f fa a t tha optlaaX  

r o ta to r / d ia p a n lo a  otm ra o f rla g  kstoaef aaeh aa th a



B u

• te y e ld t a r t  rlB g s Im , e ls  o r tn n is  fitfio n  o f rliig S t 

tho  ro la tlo B  o f th i eartensTl to  tlM rin g  JUMttiyoy 

• ttb ttitn M itt a t t t»  JUBOtioa ev to  tlio  o a rlie iirl

Cfoap or o%b»T ooB fonM tios*! o ffo o ts*  Iftwik tho 

•idN itit« ftiit I t  f« r  n m w A  twom tho  m rteiqrX  a k to rp tio n  

fvetip i i t s  n a ttiro  Iim vory l i t t l o  o ffo e t w t t  t t e  OBD 

o iim *  Por ozftBpl#* in  oi^pefoiiliii tMA b iU  aojUls and 

o t te r  o lM to t v ith  d iffo ro n t gvoupt a t C17 p e titio n  o f 

tbo ito ro id  tte lo to S f t t e  ro ta to rjr d la p o rtlo a  ^ ia ra e to rl«  

t t l o t  o f tiio Mala VB r ia f  ro a a la  t t e  taM *

OED ou n rat te lp  la  d a ta ra la lJ ii th a  lo e a tlo a  o f 

e a rb o a rl groiip t la  tha V l/C  r la g t o f t ta r o ld t .

Tha ^  ao rv at o f  elio lattaB «8«oaa (XXXZ7) aad

4.«Ba ODQCT) d lf fa r  la  alfa* ^^

A d lffa ra a o a  o f  aiqplltiida I t  obaarrad  w ith  t te

aa a ta taa  o f arioataa«3{l«oI»li«oaa (XX3nrz) aad B rgoataa* 

3 p .ia .o B i ( x m n ) .^

T te OBD o ttrra t a lao  glva la fo ra a tlo a a  I f  aora 

t te a  oaa aarboajrl ffon p  la  p ra ta a t la  a  a taro ld *

Zki t t e  oasa o f  a id M tltatad  daea2oaaa (XXXYUZ to  

XU ) t t e  OHO atanra I t  a a ia lr  dapaadaat iipoa Mm p o a ltlo a  

o f th a  aarboay l grotip la  r a la tle a  to  t t e  tttb ttlta a a ta * ^ ^
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OEO Is  w9Tf valttab l*  in  to r tiiig  o a t t te  

• to n o o te o lo a l oonfonM tijoiial probI«B t o f osraHo 

BjttmwMf o.g* th i  6 C (XLU) and <XLZU) isoM Va o f 

ABd]rottaB*17p-el-3*oito d lffo r  o a ly  la  tho VB r in f  

Jim otloBy but haro d iff« ro » t ORD e u n w t* ^  A notter 

•aea^pl* o f eheIottan«4*otio and eopivtt«a-4«ono (6{t* 

e b o lttta a « 4 -o n i) h m  yn v f d lffo ro n t ORO

Tlia eU *  and tran s*  XO«*MtliyX«a-dooalDBti OCUT 

and JHiT), glTo ORD eu n rta  o f oppoaito  a im  ft&d oorroapond 

e lo a a lr  to  tboaa o f S<4Gato*^» and 3 « te to  ^ « « to ro id a  

ro a p a o tlv o ly .^

Aadal and a q o a to rla l hydroxyl gvoupa ad jaoan t 

to  th a earbonyl groiip In  a ta ro id a  a h lf t th a  a id  p o in t 

o f tha Q otton ow vaa to  Xoagor and a h o rta r waYOlangtlia 

raapao tivo ljr*^^ Aoatoxy iv o i^a  liava a a ia l la r  o f fo o t, 

and | i f  a x ia l laad  to  anhanoad aapU ttidaa* Zba a f fa e t 

o f «c»)ialogan a to a  la  a la l la r i  and najr avon ohaaga t te  

aign  o f th a  C otton

tc
Thia ru la  a ta ta a  th a t In tro d tio tio n  o f  a q u a to ria l 

halegan in  a ith a r  o f  th a  p o a itio n a  ad jaean t to  a  oyolo* 

haxanona doaa n o t a ffa o t ( lu a lita tiv a ljr  tha eo tto n  a ffa o t 

o f th a  paf«n t kstona* On th a  o th a r hand| a x ia l halogan



hMM a  profound F i r t t  o f a lly  %i» ro ta to ry

d is fo rtio tt oitnr* a u ffo ri a bathochroaie i h i f t  v lth  a  

e o B ^ a lta n t l& eraata la  tbo  aapXitud* o f tho  O otton 

e f fa o t. d»oondl7 |  tbo  a iii i  o f th a  C o ttea a f f ta t  o f 

aueh an <*balogaiioorelohaxaiiona ( th la  ap p liaa  ta  

ehlorlB ky te o a liia i and iodina» Hut n o t to  a x ia l 

tXmrim vliara th a  o p p o ilta  a ffa o t la  ao tad ) oan ba 

p ra d ia tad  la  th a  fo llovU ig  a ^ ^ lr le a l Banner* A ao d al 

o f th a eyelohejnnona rin g  ia  plaoad In  atioli a  aannar 

th a t ttia  aarbonjrl groi9  oeatipiaa th a  haad a f  th a  ohalv 

(o r b o a t). By looking dmm th a  0«0 ax ia  aa in d iea tad  

h r th a  arrow  in  F ig . (xurx and XVfU } a ayslohaxanona 

%rith an a x ia l halogan a to a  on th a  l a f t  a id a o f th e  

obaarvar v i l l  ahov a m gatiY e ao tto n  a f f a o t| w hila a  

p aa itiT a  ona v lU  ba obiarvad i f  th a  halogan a to a  ia  

a itu a ta d  on tha r ig h t tid a .* ^

uaad

Xha o o tan t ru la  ragard ing  ro ta to ry  d iap a rtio n  

eo rraa  o f sa tu ra ta d  kstonaa^ has a lao  baan v id a ly  

fo r  o o n fig u ra tio n a l a U o ta ta ta  to  a v ida raaga o f

oo^pouBda ia  vhioh th a  oarbonyl group ia  p laaad  in
1

a a ix aaabaiad riag «  iaa lu d lag  daaalanaa» aaaqpdlarpaaaai 

d ita rp a n a tf a ta ro id a  and trita rp a a o id a *

ORD haa baan a b it to  ahov th a  ax ia taao a  o f 

e o a fo ra a tio a a l a q a ilib r ia a  ia  a  b ro a iaa tad  oia*daoaloaa«
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<•} Ois*l<»d«oaX»M (XUfXXX) v a t eoBV«rt«d to  th it x  

M la l l j  o riM ted  ( • ) ' a-tiroao««ls» l«d«eal0ii» | vlioM  

• t f o a f l /  a tg a tlv *  C otton o fro o t in  iso -oo tano  g e la tio n  

roqttlY ot th a t tha eompoiind o z l t t  in  th a  a ta ro ld  

eon fom ation  (XLIX}« Vbon tlia  d ia p a rtio n  aaaaitraM nt 

vaa rapoatad  la  th a  p o la r ao lv aa t aa th a ao li th a ra  

oeaorrad  a  rad tte tio n  la  a^ p litu d a  v h i^  la  o aljr 

p o aslb la  i f  a  o a r ta la  p fo p o rtio a  o f th a  n o a-« ta ro ld  

oo^pooad <)b) v ith  th a  a q u a to rla l h fo alaa a to a  la  foraad?^

Thla phaaoaaaoa o f optleaX  ro ta to ry  d lap ara lo a  

haa baan v ld a ly  aaad la  aolT lag  a ta rao eh « a io a l problaaa 

la  a taro id a® ^*^ a i^  trlta v p a a a ld a ? ^ * ^

In  th a  p ra aaa t In v a a tlia tlo a  th a aaalfnad  

a o a flftira tlo a  o f Talaranona (XX) la  fu rth a r aupportad 

th r o a t  a a ttad / o f th a OfS> eianraa o f  th a  tw toaaa 

OCXXXI aad XXXZIX) praparad f«oa TaXaraneaa*

y ra a » fo » tlo ft^ _ T a to ra n o a a  to  to to aa  x m x

Xha h ito aa  vaa praparad f io a  ra la raao n a  aa 

ahovn In  M m m  ? • Talaranona on rado o tlo n  v lth  X lth lm  

a ltta lB ltta  hydrlda la  dry  a th a ri r a c i l y  fu ra lah ad  

▼a laraao X  <U)« Xha a lao h o l vaa p o rlfla d  by ahroaato*  

trap h y  ovar ir.X lX  aaatraX  aD aalaa aad d la tlU a d  la  

▼a a im *  XR ap aatru a  o f  tha alo oho l ahowtd baada a t  

S479 aa«^ fo r  th a  hydroxyl groi^* T a la raao l vaa
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dd iydratod  toy temti&g i t  v ith  p h tlu a i«  aa h y a rite  a t 

870«88C^ fo r  I  hr* «nd p o r if itd  tor tto ro m to fru ]^  to  

f i» ld  t t e  tor^br^artooD (LZZ) la  §o»d Zt gai^

toaok T ftltrftM  on toydrofttiatlo ii in d ieA tiiic  tliA t tto«r« 

vas no tiuA f« o f  tli*  toatie atailA toa d ariiic  A ol^riratioa*

Z te lnydrooaftoB vaa ox id iaad  v ltli •ediUB d ieliro aato  

in  flao laX  a o a tia  a« id  and vorkad up to  a ffo rd  ttio  

onaatiiratod  katoiia (LXZX)* I t  v a t p u rifla d  tor 

atoroaatograpliir and tliaa  th re i^ li I ta  aaaloartoaaeaa v l i i^  

M ita d  a t  XfMOG^* Ttoa XR ap aatm a o f  ttoa a a a a tv a ta d  

katoaa afaovad toaada a t 160D aa*^ < 0«0 atoaorptloa la  

aeajQ gatioa to  a  ioiitola tooa^aad o ta a ra a ta rla tla  u ltra *  

Yjbolat apaatrtai*  Tha aaaa to ra tad  k a traa  vaa toydiDfaaatad 

to  th a  aa tu ra tad  katoaa OOQCZX) ia  attoaaol ia  p rtaaaaa  o f 

Adaai* a a ta ly a t. th a  p ia rlflad  te to a a  ia  a  U qald* XH 

ap aa tro a  o f th a  k a t^ ia  (Fig* ^  ) ahovad aartooayl 

atoaorptloa a t X794 a a -^ . JOm ap a a tn a i o f  th a  k a te iia (? li.5  ) 

ahovad algaaXa a t  0»8S ^  <ttB) aad 0«M  ^  (M ) ftor th a  

fa u r aathyX groapa' aad alfaaX a a t t . l 8 » t«X7f a*«X aad 

8 .M  ^  C«B} fo r  th a  fa a r  «c«|3rd ra m  a to a i.

TraatlfanMittga gf nkrttnent ̂  latgiw (xxxxzx)

Xha featoai (xmxx) vaa praparad fro a  vaXaraaaX(XiI) 

aa ahova la  Sahaaa 8 * TalaraaoX  vaa dahydratad toy h aa tiag  

i t  v ith  tooria aa id  a t  800̂  fo r  ao a ia itta a . Tha p rodaat



o
o

o
00

o
CD

O o
C\J o

IT)

iZ



u>
(D

P P M ( b)

FI G-  5



V i

v a t vo rtod  19 as o tiu il and th a  raaultUBg hariareearl»ii<XiXX) 

vaa d ia t i lM  and p a rlf la d  Iqr ooSnHi otaroBatogvaplir* tlM  

hjnivoearteii <£21} vas a a b |a tta <  to  lifd io to ra tle n  raaatSoft 

^  paaaifig d ito vaaa tlunoogh a  s o littie a  o t lg fd i«aaiM i 

in  ta tvabydfo fu raii a t  0^* 7iia ra a a tio a  vaa o a rria d  e itt 

undar dvy ooad itiona la  aa a ta a a ^ v a  o f  a itfeg a ii*  

DilMiraiia vaa pxodaaad ky tv a a tin c  ao d iw  l»ovetard>ido 

la  dU^jnaa v ltb  to x o a triflo e rid a *  X ltvo iaa vaa a tad  

aa tba e a n rla r taa*  tlia  fo a a tlo a  pvodaat vaa tfo a ta d  

v itu  aXRallna iigrdro^a paroxldo to  daaoapoaa ttaa bofoa 

aeaplax« Ttaa aloolioX (LX?) thiaa oM aiaad vaa F srlT iad  

lir aoS jan abvoaatograplqr* a ^ t r a a  o f  tiM  a le o lie l 

ataovad b jrd fo arl ab ao ip tio a  a t  M ft6 aa«^« tb a  alaotaol 

(X>ZT) vaa oxld iaod  v itb  8i  ahvoaie aa ld  (Jo a ta  raagoat}* 

Tha kateaa (XSXHZ) fovaad vaa p a rif la d  tte o u iti i ta  

aaaioarbaaoaa vhloh a tlta d  a t  f t e  katoaa

( m u x #  la  a liq o ld t IR sp a a tn a i o f th a  (F if.G  ) 

k ito aa  ahovad th a  eartooajrX ab ao rp tio a  a t  17XS aa*^«

fb a OfB> amrvaa o f tv o  katoaaa (mn) aad 

(XXXXZX) vara ta k a a .

I tto a a  (xmx)
th a  o a ta a t d iag raa  o f  tb a katoaa la  rap raaaato d  

aa ahova ia  (ZAT)* I t  foU ova t^ ia t ^ lia  kateaa ahottid 

ahov a  aagativo  C ottoa a ffa a t*  fh a  OKD oarva O rif»  ^  }
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oir th i t  }u to m  (XXX2Z) showi a a tg a tiirc  C otton o ffoo t*  

Xt has g o t an aapU tiaao o f -a ? , irhlc& f l t a  th« o e ta a t 

nO o n o il*
■ ■  ̂ I.

fbm o o ta n t d iag raa  o f t)ii»  kotoiio i t  afaoim tn  

(£ rx ). 2n  t l i i i  oaao a lso  tilt totoiM  tlitiilid  tiipur a  

a tg a tlT o  C otton o f fo tt oonro* f l i t  OBD o a m  o f t l i i t  

te to n t (T ig . s  ) ttaom  a  atgatlY o ^ t to n  o ffto t*  I t  

in d io a to t an aap lltiid o  o f • 2B« vhioh f i t t  t t e  o e ta a t 

ruX t v tU *
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I X P l B X W l K t A L

P fp tf a tio n  o f fa n io a tt e f  aM O ioI (X M )

To —i l i o l  (3 .S  <) in  p y rid lm  <16 ■ ! ) ,  te m o y l 

•h lorlA * <3.0 » I) v« i ftddtd tflii]*  ibAldiig and tlM M is tm  

iBtpt a t  th«  rooa tM ^ ra to r*  fo r  4S to . and r*fl«Dotd fo r  

8 h r on a v a to r te th *  Tlio voaetio ii n lx liir i ¥aa tfaiii 

pottrod iB to v a to ri o x trae to d  v itk  o tto r t  ^  o ^ r  

• jd ra e t vaabod w ith  d l l .  BCl, aodiiM  oarbeaato  aoXoitloa 

and v a ta r , d riad»  aolTa&t raaovad* fb a v aaid iii vas 

eh resatog rapb id  thfougli gr.XZX alHMiiia (86 f )  and ^  

b aaio ata  vaa «X«fead v ltb  p a t .a t te r  and orystaX Iiaod 

froB  tb o  MM aolT ont (9 f)y  ■•p«X03»X0i^*

xa tp a a tn u i o f ttm  b aaioato  ataewad bands a tt  

IS9S, I » 0 , X270, XSaSy IU 7 , XX10, X087y XO«S» XOIS»

800, 711, 703 om*^.

m i n i §

ro w d t c , 8 e .7 8 | H| 8«SB« 

ro q u ira a i C |80«98| 9.80JK*

W£SLSMIiaSLSSf

Tba banaoata o f saaX iol (9*6 f )  «aa pyi^Xyaad 

a t  too*3XOV60 a« . in  a  p y ro ly ala  fXaak tlXX tba 

llb a ra tio B  o f banaoie aoid  was eo ap la ta  (^ -3 0  n t t .} .
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Th* p]rrolyi«d produet v a i ta k tn  In  9thmr anA vatlM d t r ­

e t  b ttn io ic ftold w ith  to d lta i earbonat* lo la tlio a  (10$K)«

Tb» • t l i t r  • z tra e t va« v a th td  f r t«  o f a llc a ll v lth  v a ta r , 

d r lad I aolTaat raaovad and th a  raaidua etuPoBatoirapliad 

through gr,X  aluB ina <30 s ) .  Tha hydioaarbon (1»9 f )  

was a la ta d  w ith  p a t.a th a r . OLC a n a l/a ia  ahowad SOtaO 

o f Y-eaallane and p«*Baallanaf b.p.IO O V o.d mi*

XR apaotrtw  o f th a  hydroaarbea sbewad bands a tt 1637^ 

1336, 1891, 1190| l i s t ,  1133» 1064, 1014, fMD, 8S1,83B, 

897, 801, 770

iBMlnil

Founds C, 8 8 .8 3 | H, 11 .69 .

C alo. fo r C i^ a 4 C, 88*16| B, 1 1 ,8 0 «

Ito rh itona (Xf) fro n  hydroearbon (X I?)

j^ ro e a rtao n  (1*7 g) in  o h la io fb m  (80 a l)  was 

osonlsad  a t  0^ t i l l  i t  was eoi^^lata* Tha o h lo rafo m  

was raaoTad and th a  oaonida was h jdrolT sad w ith  w atar 

b / h aa tin g  on a w atar bath  fo r  2 h r , Iha proditat was 

a z tra e ta d  w ith  a th a r , d riad  and ehroaatographad throogh 

gr.XZ a lia in a  (80 g ) . Any tm raaetad hTdroearbon was 

a lu ta d  w ith  p a t .a th a r . Xha lestona d »8 g) was a lu ta d  

w ith  a th a r , b .p . lS oV o .30  « •

D .S.P. o f tha norlGttont a a lta d  at 178̂ «



XR ip c e tr ia  o f nor-aw alloiM  tbom d bands a ti 

1706, 166X (v)| 13X t 1397» 1361, 1386, 1880, 1808,

1188, 1178, 1166, 1180, 1016, 1070, 1088, 1016, 844,

800, 886, 774, 746

ABftUlliL
FbUBds C, 81»3| H, 10*8«

C ale . fo r  CxijS^aOt C, 81«60| H, 10»7Qt.

te 8tQn8 3 ty i,.lg B E .i» m i3 ifta8  W

To iiorM allD iw  (860 ag) in  tth lovofbra (60 ■ ! )  

porboBsole M id (800 mg) in  eh lo ro fo n i and p*toItw M  

•alp lio iilo  a s ld  (10 ng) in  tea sm a  (86 s i )  wara addad,

Tha x aae tio a  a iz tiira  vaa allow ad to  atand fo r  7 hr« in  

fra a a a . Tha o b lo ro fo n i ao liitio n  vaa ax tra e tad  w ith  

lOJt aodiOB earbonata a o lo tio n , vaabad v itb  v a ta r , d riad  

and ao lv an t raaovad.

ZR ap ao tn a i abowad banda a ti 1784 and 1708 en-1 

abowinf i t  to  ba a a ix tu ra  o f laeto n a and katona.

H ydrolyaia o f laa to n a  (X fl) to  bydroxroarbo iy lid  aciddVXL)

Tba aboTa pzoduot in  diozana (6 n l)  and 10|l ao d ia i 

earbonata a o la tio n  was baatad  tm dar ra flu x  fo r 3 br* Tba 

a o la tio n  vaa eoo lad , aaitrao tad  v itb  •ttM V  and a e id ifia d  

v itb  a aa tu ra tad  ao ltttio n  o f ta r ta r ie  aa id  a n t i l  tb a  pH 

waa Tba in ao ln b la  o rfa n ie  n a ta r ia l vaa talcan up in



• t h t r ,  wastMd w ith  w at« r| d ri« a , to lT t& t r«aoT«d«

Xli« kiydroxjr aold v a i e r y tta llit« d  tjom  p* t.« tli« r*« tlM r 

■lz ta r « , Xb« hydrox^r fteid .(475 Mf), Mlted at 119^«

IR «p«otrtta ttaov«d Iwndc a it 3a0S» afl84, 3404|

13a7» 1366» 1236, U 90 , 1117, 1064, 1041, 966, S84,

607, 881, 846 OB.^.

A M lW il

fotm dt C, 7 0 .8 0 | H, 9 .S 9,

Cftlo* fo r Ci4B24P3t C, 69»96| H, 10.07^*

te k x a u r  (O T iii) f w  h ia io g  m m  o o rn )

Tht tiydroaqr ao ld  (406 ag) in  pyridliw was 

add«d to  pyridU it-Q hroB io «zld« eoiQilax pM partd b f 

adding ohroale «uRid« (1 g) to pyrid ln*  (̂ 8 bD i eo o ltd  

to  10»1£P. r»aetloB v ljc tara  v a t s tir r ttd  fo r 

17 h r . a t 37^« fh a  ro a e tio n  produet vaa pourod in to  

vator, o x trao to d , vaatatd w ith  d ll*  BCl, v a to r, d rlo d , 

solT ont r«aoTod« Ibo te to  ae id  o b taiaad  was o a ta rifio d  

v ith  d iaao aathan t as tiao a l. fh a  kato a a ta r  (800 had 

a b«p»16fi^/0«6 m »

IR apeotroM  aliovad bazida a ti 1738, 1668, 1386, 

1860, 1230, 1180, 1170, 1118, 1011, 888,  868, 883, 898, 

866, 797 « i* l.

A ifttaan
Foundi C, 71*21| H, 9*71*

Gale* fo r C n^^jO at 0,71*39} H, 9*69(*
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a»«»tatr»W  to tQ ttU r t t )  f w  Iw to tiW r <XtUXi

K «te«st«r ixeo mg) vas rcfXttSGtd v ith  lOfi KCH 

(0*4 ml) and d loxant <1 m l) fo r  1 /3  h r . Th« alx tv tr*  VM 

po«r«4 in to  ¥at«ry  « x tra o M  v ith  • t t e r i  thi» t t l i t r  •x tr« e t 

v ftited  ¥ ltii v f tttr t and th«  aoXir«it rtw»v«d« Sb*

rasld ti*  d id  n o t staov any a teo v p tio n  in  t l i t  UT tp a e tn a i 

fo r  tb«  doubla bond in  oonjogation  to  a  te to  froup*

ZR tp o e trm  o f tbo ooi^oiiid was d iffo ro n t f io s  th a t o f 

th a  a ta rtlB c  n a ta rla l*  Zt «ottl4 s e t  ba o b a rae to rito d  

duo to  M a ll aaDimta*

Ttm a lk a llM  p o rtio n  v a t a o id ifio d  v ith  d ll*  BCX, 

o x trao tod  v ith  o thar*  Xho o th o r a z tra o t vaa vafbod fio o  

o f aoldy d rio d f tbo ao lfo n t ronoTod* Tha roaid iat in  traooo  

oonld n o t ba eb a rao ta rla ad .

Al^U LltSM .U M lU lll (M IX) 
dahydratlon  v ith  th io n y l eh lo rid a  in  p y rid iaa

To a so lu tio n  o f th a  a lco h o l (1 f ) in  p ^ id in a  

(10 b D i fre sh ly  d ls t il la d  th io n y l oh lorldo  (1 .3  n l)  in  

p /rld in a  <10 n l)  was addad dropvisa undar eooU ng in  an 

io a  bath« A ftar stand ing  fo r  45 n in u tas a t 0 ^ , tha 

azoass rea^an t was dastroysd  w ith  le a  and th a  produot 

a x tra e tad  v ith  athar*  Tha a th o r a z tra o t was vasbad 

w ith  HC1| sodiun earbonata so lu tlo n f w ator^

d riad  and th a  so lvon t rstaovad, Tha rasld u s was 

ohrfeSfttogr«phad through gr.Z  a lo n in a (10 g«)» Tha



’/ o

hjtoo«arboB  (600 ag) was • lo ta d  v ith  p tt* « th « r*  OLC 

a n a ly tit sbov«d I t  to  * s ix tu r«  o f y - •bA 

in  56t46 p ro p o rtio m , b»p«ljOO*yo«36

ZR cp « e tr« i itaoiMd bands a ti 1637, 1386| 1831, 

1190, I I S ,  1133, 1064, lO U , 930, 881, 888, 837, 801,

770 em J'.

A B illtil

fem A i C, 88.31) H, 11 .76.

C alo . fo r  Cxi^34t Cf 8 8 .1 6 | H, 1 1 .8 0 .

Tha hjrdroearbon a ix tu ra  (860 ag) vaa addad to  

a p raY lo u slf praparad H -U thioathylaiM idiaaiiia eo^plax 

and raflttiB id fo r  6 h ra . v ith  a tlr r in g  In  a itro g a a  

ataoaphara (tb a ra a fa n t vaa praparad Iqr ra flu x in f 

l i th iia i  in  a th /la n a  d laa in a  in  n itro g an  atBoapluira fo r  

3 h r . Tha hjfdrogan fofM d daring  th a ra ao tio n  vaa 

raaoirad h f n itro g a n ). th a  ra a a tlo n  produet vaa d ia til la d  

to  raaoTa tha athy lana d ia a in a . Tha raaidua vaa poarad 

in to  v a ta r , ax tra e tad  v i ^  a th a r . fh a  a th a r a x tra e t vaa 

vaahad v ith  v a ta r , d riad  and tha aolT ant raaovad. Tha 

raaid u a vaa ehroaatographad through g r .I  a lu a in a  (10 g ) . 

Tha hydroaarbon C760 ag) vaa a la ta d  v ith  a th a r . QW 

a n a lfa ia  ahovad i t  to  co n tain  9 I|( o f ^ -a a a lia n a . I t  

vaa p o rifia d  h r ehroaatographjr, h .p .100^/0.4 a a .,

«<)§• -  8S.«® (e , 1 .8 ) .
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ZR tp ao trtu i bands a t i  I33 8 | XaS6 , 116Sy

1143» 1073, 1081, 974, 969, 900, S89, 939, 797, 792, 746 Mi*^*

^n^liraia

Found: C, 8 7 .9 1 | H, U ,9 0 ,

C *le. fo r  C x ^ 4 »  C, 88*16| H,

fo  tb»  hydrooftrtett <900 ag) in  p y rid ia t (10 bD^

* teX tition  o f o a a itti to tio z id o  (1 g ) in  p jr id ln i (XO ■ ! )  

vM addod tlo v ljr and v itb  oooling (90^) and t te  A ixtiir* 

v a t a llo v a*  to  stan d  fo r XI days a t  9lP  In  th s  dark* ttom 

p rrld in a  vas raaovod uador rodueod prassnra*  ▲  a ix ttir t 

o f athanoX (SO aX) and iMiuiono (30 ■ ! )  voro addtd to  tlio  

raslduo* KannltoX (10 g) and KOH (7 g) in  v a ta r (90 ■ ! )  

vora addad to  th s  n ix tn r t and i t  vas rsfXisxiad fo r  7 h ra .

Ttet n ix ta ra  vas aXXovad to  oooX, oonoantratad to  60 ■ !  

and i t  vaa a z trao tad  v ith  a tiia r , ttoa o tlia r a x tra e t 

vashad v ith  v a ta r , d riad  and th a  soXvsnt roaovad* Tto 

soXid rasid u a  vas <9iroaatographad througli g r«H  aXoalaa 

(XO g ) . P at* atb ar aXatad ^  onraaatad hydroaarten* Pat* 

at)iar« l»naana (XtX) aXatad soaa oiX* I tlia r  aXatad %tm 

soXid dioX* Zt vas arjrstaX X isad fro a  p a t* a ^ a r(9 7 6  a g ), 

is*p* 99.9IP*

IR sp ae tria i sbovad banda a tt 340X, X940, X3X9,

X989, X308, XX78, 1263, XX27, 1047, X030, X0X6,  976, 990,

909, 883, 849, 790 oa*^.



Poundi C, 76«36| f i| I0.83*

C ale . fo r Cic^260a< C, 76.6B | H, U*00)(.

D ito ten t CXXI) fw>» B ^aaaltd io l (XX)

lo  th« d lo l (200 a s) m  ao « tie  M id (16 aD y 

It« d  t« tra a o « ta t«  (760 ■!>  la  f la o ia l a« » tie  ae ld  (15 s i)

v a i addad and th a  a ix tu ra  vaa allo v ad  to  stand  ev arn ig h t

a t roo« ta a p a ra ttira  in  ttaa d ark . Tb» a o ttia  aold  vaa 

raaoTad im dar radnaad praaaura* Tba rasld o a  was tr« a ta d  

v lth  p a t.a th a r*  T te p a t.a tlia r  a x tra e t was d la tll la d  to  

roaoTa tlia  ao lv an t and ttaa raaldua vaa ehroaatograpliad 

through fr.ZXX a lo a in a  (10 g)» P tt.a th a r  a la ta d  th a 

d ite to n a  a ? 4  a g ), b .p ,1 3 lP /0 .0 1  a a .

ZR ap ae tn a i thovad baada a tt 1706, 1684| 1404|

1381, 184S, 1818, l]jS3, 1130, 1011, 990, 966, m ,  796 e a .1 .

l a i l z g i i

Foondt C, 7e«38| H, 10.17*

Calo* fo r  C11SB24O2 S e , 7 6 .8 8 | H, 10*84J(«

?aiSQ9gyl9iSrUg,,Mtfl ,.gOT W l)

So a ao ln tlo n  o f tha d lte to a a  (160 a g ), m  

0*6 a l  o f d ioxana, 0*8 a l  o f v a ta r and 0 .4  a l  o f l o i  

aqaattoa p e ta a tlu a  hydroxida vaa addad lod lna p e taa a lm  

io d ld a ao lu tio n  t i l l  tha raao tlo n  a ix tu ra  vaa eolourad

A a a ly li
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pal«  y « llo v . Tte re a c tio n  Mixture vas h«&t«d to  60® 

fo r  3 a in a tttf . H ort lo d li» > p o ttfs i»  iod ide so lu tio n  

was added im til tb e  yeU ov ooloor p e r tis te d . W ater (3 ml) 

vaa added to  th e  aULxture and i t  waa tre a te d  v itli aoditiB 

b ia a ^ h ite  (10%) s o lu tio a , a o id ifie d , v ltli Iqrdroohlorie 

aaidy and ex tra c ted  v l ^  eth er*  The e th e r e x tra a t vaa 

vaahed w ith  vatery  d ried  and tha ao I?an t reaoved* th e  

rea id ae  vaa taken  tip in  e th e r and i t  vas vaahed v ith  

sod itai earhenate so lu tion *  The aodlm  oarhonate ao lu tio n  

vas a e id ifie d  v ith  hydroeh lorle aa id  and e z tra e te d  v ith  

e th e r . The e x tra o t vaa vaahed f le e  o f n in e ra l a a id | d ried  

and so lv en t reaoved. The resid u e  ob tained  (10 ■£ )«  in  

s a a ll  aaounta vaa n e t pvrsasd fu rth e r*

O aaatttrated iBSto ao id  OOCiy) fro n  (») «c»aantoninOaCXII)

To liq u id  asuBonia (8 L) vaa added v ith  a t i r r ln i  

lith lU B  (3 g ) during  a  hra* To th ia  a  ao lu tio n  o f 

aan ton in  (10 g) in  drjr te trah ed ro fu ran  (100 a l )  vaa 

added* The re a c tio n  a ix tu re  vaa s tir r e d  fo r  3 hrs* and 

kept o T eraig h t, a a id ifie d  v ith  eold  d ilu te  ■u lp h u n e  

aeld  to  eongo red and th e product vaa aeparated  in to  

a a id ie i and n e u tra l pertiona*  The a e id ie  p o rtio n  (6 g) 

on e r jra ta llia a tio n  fro a  aeetone-haxane y ie ld ed  the pure 

aaid  (m V | 4  g ) , a*p*193<’.

IR ap eetru a  ahoved handa a tt 1709f 1661| 1608| 

1448, 1417, 1377, 1351, 1838, 1179, 1084 and 1017 ea-^*



Poimdt C, 71«78t H,

CftXo* tbT  71#97j Hy 8 «86J(*

th t  ae id  (6 g) was tak aa in  ab to lu t*  M thano l 

(60 ml) and dry  HCl g ai v a t pafM d tbrough I t  fo r  3 hr* 

TkM ra ao tio n  a ix tu ra  was te p t o w m iflit. Tht r« a e tlo n  

B lxttara vaa poor«d In  v a ta r and ax trao tad  v ith  athar*

Iha a th a r a x tra a t vaa vaahad v lth  aodlua oarbonata 

ao lu tlo n  to  raaova any w raae tad  aeldy vaahad v ith  v a ta r | 

d riad  and th a  ao lvan t ranoirad. Tba raaidoa vaa d la tllla d  

(3«7 g)« b .p .lT O V o.08  wm.

XR ap a e trm  o f th a  BMthyl a a ta r  ataovad banda a t t  

1796, 1664, 1686, 1608, 1348, 1896, 1868, 1103, 1119,

1063, 1018, 1006, 878, 861, 838

ABiXXtia
Founds C, 7 8 .4 3 | H, 8 .9 7 .

C ale. fo r  C, 78.69) H, 9«1QI,

To llth lO B  alualn iiiB  hydrida (1 g^ in  dry  a th a r 

(30 a l)  vaa addad th# onaatoratad  kato a a ta r  (8*6 g) 

in  dry a th a r dropviaa* Tha r ta a tio n  a ix to ra  vaa ooo ltd  

in  an ie a  bath* A ftar tha a d d itio n , ^  ra a e tio n  n ix to ra  

vaa ra flu x ad  fo r  6 hra* v ith  a tirrin g *  Tha axoaaa raag an t 

vaa daao^poaad v ith  a o ia t a th a r a t 0®* Tha ra a e tio n

APiliijJ



8 3

■I jc tm  vmt tal£tn in  a  ••p a ra tin g  ftB ootl, w aited irlth  

d ila te  UGlf v a ta r , d rlad  and tha ao lT aat ranovad. Tha 

ratS4<ii vaa a taB l» o Iid  Vhleh vaa ahrosatofraphad 

tturottgb gr.ZZZ al< n in a (40 g ) . ^  d io l <^*3 f )  v a t 

a lttta d  v ith  a tb a r and d lstiU ad |b ,p ,1 8 0 « 1 9 0 ? /0 .0 e  an .

IR apaetrio i fhevad ba&ds a t t  34S6y 1395, 1320|

XaoSt 1117» 1070, 1098« 096, 933, 867, 833, 807 euA *  

jgiM lnU

FotlQdt C, 76«13| H| X1.04.

CaXo* toT  Cxî B |̂iOs|t C ,76»I0 | H,Xl*OCJ(»

l9il3^^,ftl,9C■,■4MLC3Dcy^)

To Uia d io l (8 f ) la  pyrid in*  <30 m l) vaa addad 

p^toluana aalptaoByX eh lo rid a  (8»6 g)» Tha M iztura vaa 

tbafO Q fhl/ ahatom and te p t fo r  48 h r . a t rooa tam paratura* 

Tha B ijcttira v a i poorad in to  v a ta r and ax tra e tad  v lth  atliav« 

Tha a th a r asetraot vaa vaahad v lth  d l l .  RCI, fodiim  

aarbenata ao lta tlo n , v a ta r , d rlad  and tha a o lv tn t raaovad. 

Tha to a r la ta  (3 .1  g ), ob talnad  vaa aub jaetad  to  U th lo i 

aluain liM  hjrdrlda rad u e tio n .

2R ap aetru a o f  th a  to ty la ta  o f th a  d lo l ihovad 

band! a tt 1680, 1899, X188, U 70 , 1XX7, 1096, 1018, 066, 

936, 870, 84X, 813



To lith liM  aluB ln lua hybrid* (1 f ) in  d ry  •tbm r 

(30 ■ ! )  was add«d tiM to tjrlA ta  o f tb#  d lo l (8«1 g ) in  

dry  « th « r (36 ■ ! ) •  tim  f M t i o n  B ix tm  v a t cool«d 

w ith  ie«  du rlag  tim  grAdual ad d itio n  o f tlio  a a ta r ia l . 

A ftor th a ad d itio n  th a  ra ao tio n  aisctura waa rafXuxad 

fo r 8 h r . w ith  s tirr in g *  tlia  axeaaa o f raag an t vaa 

daeonpoaad w ith  a o ia t a th a r a t  0^« Tha ra a a tio n  

n ix tu ra  vaa ta to n  in  a ta p a ra tin g  fu n n a lt vaahad v ith  

d i l .  HCl, v a ta r , d ria d , and th a  io lv a n t ranovad. Tha 

raaid tia  v a i tiuronatographad through gr*X a lm in a  (16 g ). 

Tha bydroearhon (1 .6  g ) vaa a lttta d  v ith  p a t.a ^ a r^  

b .p . lO lP /0 .8  an*

IR tp a o tn »  ahevad haada a tt 1396, 12X8» 1163, 

1117, 1070, 1017, 996, 931, 8M , 810 os*^.

A n a ly la

Fo«ldi C, 86«76{ H, 13 .16 .

C ala. fo r  (*l£̂ î (6  ̂ (^t 87«30| H, 18.70)6.

Tha hydrocarbon obtainad  v a t aub jaetad  to  oaKivM 

ta tro z id a  o x id a tio n . Tha produot ob tained  vaa foand to  

ba th a s ta r tin g  a a ta r ia l . T atran itro n ath an a  ta a t o f 

tha hydrocarbon vaa nagativa thoving i t t  ta tu ra ta d  

n a tu ra . That i t  appaarad th a t tha hydrocarbon v a t 

radaoad during th a lith io n  a lu n in iu n  hydrida rad uo tio n  

o f  tha unaatiffatad  k a to aa ta r (XXV).
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M ortoto alooho l OOCYni) froai i«»aa»WK)I (X II)

pjRuAmmal (1 <) in  ohloroftD ni <30 ■ ! )  v a t 

o so R lttd  a t 0^ t i l l  t)i« ra ao tio n  was eoap lstc*  Th« 

ehlorefoTB  v a t d l t t l l la d  o f f  and th a oconida obtalnad  

v a t h jrdrolytad h f  ra flttx la g  i t  v ltb  v a ta r fo r 2 h r. 

o& a v a ta r b a th . Xt v a t a z tra e ta d  v lth  a th a r . th e  

a th a r a x tra e t v a t d rlad f th a  to lv a n t rataorad* Tha 

ra tid u a  vaa ohrooatographad through fr.X X I a lu sln a  

(30 g) • Tha feate aloohoX v a t aXutad v ith  a th a r . I t  

v a t d lttlU a d  (780 s g ) , h .p .l6 0 V 0 .6  m .

IR tp a a tr ta  o f nor in to  a leo h o l thovad bandt 

a tt 3«60, 1701, 1383, 1361, 1198, 1147, 1133, 1204,

1093, 968 oa*^«

roundt C, 7£.3{ H, 10.41*

C alo. fo r  Ci4Qaa03t C, 7 6 .0 ) H, 10.71^.

To tha oorkatoaloobol <700 ag) in  eh lo ro fo m  

(10 B l) p arh aato ie  aoid  (800 ag ) ia  eh lo re fo ra  and 

p ^ to laaaa tiilp h o a ie  aeid  (8 ag) in  baasana (18 a l )  vara 

addad. Tha ra ao tlo n  a ix tu ra  vaa allov ad  to  a taad  ovar» 

a lc h t in  f r a a ta . Tha o h lo ro fo ra  a o la tio n  v at vahhad 

v ith  aodiiai earbonata a o la tio n , v a ta r , d riad  and aolvont 

raaovad. Tha IR tp a o tri»  thovad i t  to  ba a a ix tu ra  o f 

tha h /d ro x j laeto n a and th a a ta r tin g  a a ta r ia l , banda a ti 

1770, 1709 oa-1
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th»  aboT« a a t« r ia l (660 ag ) vm  r«fIaaB»d w ith  

10)( tod lu ii oarbonat* so lu tio n  (10 ■ ! )  fo r  3 hr* Zho 

•o la tlo n  v a t eoo lod | ox trao tod  v lth  o th o r, Tht alkaX tBi 

a o ltttio n  vaa a e id lfla d  v lth  d l l .  HCX and o x trae to d  v lth  

• th a r . Tha a th o r a x tra e t was vathad fr»«  o f n ln a ra l 

aeid» d riad  and tha ao lvan t raaovad* Tha ao ld  d lo l 

ebtalA ad vaa a a ta r lf la d  titln g  dlaaoaathana In  th a  uaoal 

■a n n tr . Tha a a ta r  d lo l OOO ag) o h ta ln td  vaa pu t fo r 

o x id a tio n .

H rtrearlM to « « t.r  O uM ) trom 9 tU r  « to l( m )

To th a  d lo l a a ta r  (300 ag) In  aoatona vaa 

addad m  ehroHle aeld  dropvlaa t i l l  th a  eo lour p aralatad*  

S thanol (5 a l )  vaa addad to  d a a tro r th a axeaaa o f 

ohroBlo ao ld . Tha ra ao tlo n  a lx tu ra  vaa poorad In to  

v a ta r^  ax tra e tad  v lth  a th a r . Tha a th a r a x tra e t vaa 

vaahad fra a  o f aeld  v lth  v a ta ri d ried  and th a aolTont 

reaoved. Tha re sid u e  vas ehroaatofraphed throqgh gr.ZZZ 

A a a la a  (5 f ) .  The resid u e  vaa d la tlU e d  <176 a g ),

b .p . 1?0®/0.01 a a .

XB sp ee traa  shoved bands a t t  36 I0 | 1748| 1781| 

i m ,  1303, l l t a ,  1176, 1136, 1060, 1030, 966, 860 ea*^*

A n a la li

Fouadt C, 67.14$ H, 10 .06 .

G ale, fo r C ij^ae04t C, 6 6 .6 3 | H, 9.6?9(.



iam atar> t*d to to « « t« r (XI) fro a  hydroay tB tto< itT 0a0C I)

To tkm hardrozjr )fto99%mr (ISO ag) in  toln«ii»

(6 m l) VMM added p« to lu«ot ta lp hon io  ae ld  (10 mg). Tha 

■I z ttir a  v a t ra flu m d  fo r  30 m inataa on an o i l  bath*

Ttao ro a e tio n  a lx ta ra  eooItd» takan  up in  atlomri vathad 

w ith  aodiuB earbonata ao lu tio n  (ljt)»  vaihad w ith  vatar«  

d riady  aolT ant raao fad . Xtaa raaid ua vaa d la tllla d y  

b»p*160V l fh a  2R tpaotroB  d id  not abov a n / 

eon jngation  o f dotibXa bond w ith  a earboxyX groupi 

U? d id  no t abaorb a t 336 ^  aoapound ob tainad

oottld no t ba ob araetariaad*  Baeanaa df p a n a itj o f 

■a t a r i a l ,  tb a  raaa tio n a  nara n o t fu rtb a r pnrattad*

•

Talftranana (3 g ) in  d ry  a tb a r (86 ■ ! )  vaa 

addad dropviaa to  an ioa eold  ao ltitio n  o f dry a tb a r 

(100 nX) so&t^ajaing I ttb iu n  a ltta in iw  b jd rid a  (800 ng)» 

A fta r tbm a d d itio n , tb a ra a a tio n  n iz tiira  vaa ra fln x ad  

v itb  a tir r in g  fo r  4 h r . Tba ra a a tio n  n ix tiara vaa eoolad 

and tba axeata o f th a raagan t vaa daeonpoaad v ith  m oijit 

a tb a r . Tba a th a r ao lu tio n  vaa takan  in  a aap ara tin g  

fttn n a lf and vaabad v ith  d ila ta  bydroohloria aoid» 

v a ta r , d riad  and th a ao lvan t raaovad* Tha raaidoa 

vaa ahroaatographad ovar g r.U X  altad Jia  (30 g ) .

Anj unraaotad katona vaa a la ta d  v ith  p a t.a tb a r . Tba 

a lao b o l vaa a lu ta d  v i ^  a tte r*  Tha aloohol (3 .9  g ) vaa 

d ia tH la d y  b .p .l8 5 .1 3 0 V 3  a a . I t  ia  a o o lo arlaaa
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liq u id . XR flpaotnai o f tim aloohoX ttew sd baadf a tt 

34?a, X385, 1370, laSO, 1203, 1880t 119«, U 7 t, 1106, 

lo a e , 089, SB0 «&d 839

Fotmdt C | 80.46{ H, ia« 7 9 .

CalQ. fo r  CieHggOi C | 80*a0| H, 18.fiC»(*

Hydyoeaglwn (L II) froai v a lra n p l (L I)

▼a ltr a n o l (8*8 g) vaa haatad  w ith  p h th a lie  

anhjrdrlda (3 g ) a t 870«a80^ fo r  1 hr* A ftar eooling  

th a  ra a e tlo n  B ix tu ra vaa a ittra e ta d  w ith  p a t.a th a r and 

peurad on a eolinm  o f gr.Z  a lm ln a  (80 g ) . Tha fra a tio n  

a la ta d  v ith  p a t . a ^ r  affb rdad  th a  hydroearbon <1 ,8  g ) , 

h .p .1 38 .13 0^/6  Mi.y 1 .4860. O&S a n a lja ia  ahovad 

oaa paak. ZR apaatruM  o f th a  hydroaarten  ahovad haada 

a ti 1680(Y)y 1838, la iO , 1866, W 8, 1163, 1184, 1099, 

1086, 1086, 930, 888, 866, 818, 799, 770, 746, 708 oa*^.

A ttO jlii

Fottndt 0 , 87«06| H, 13«60«

Calo* fo r  C, 87.30{ H, 19.70^*

M l)

A ao lu tlo n  o f th a  hydroearbon <1.7 g) and aodlw i 

d iah ro aa ta  (6 g) in  g la e ia l a e a tio  aoid  (80 n l)  vaa 

kapt ov arn ig h t a t t o o b  ta n p a ra tu ra i than  haatad a t

96»100^ fo r  3 h r . on a v a ta r b a th . E thanol (3 b1) vaa



c'i J

to  th t  hot so lu tio n  to  doeo^poto th« •zooas o f 

d io h ro M tt and th t r t t i i l t l i ig  lo lu tlo ii v a t d ilttttd  v lth  

v a to r. S te  ao lu tio n  vaa a z tra e ta d  w ith a tb a r , vaahad 

f ra a  o f a e id  w ith  v a ta r , d riad  and tha aoXvant ranofad* 

Ttaa prodtiDt (1 ,6  g } vaa ohroaatographad thnonfh g r .n  

aloB lna (80 f)»  Tlia oaraaetad  hydroeartooa vaa aXtitad 

w ith  p a t.a th a r*  Tha u i» a tu ra tad  katona (400 n<) vaa 

a l« tad  v lth  a th a r . Stia a th a r a la a ta  vaa put fo r  aaai*  

oarbaaoaa p rap ara tlo n  and tba aaalearbacona ob tainad  

vaa e ry tta lU a a d  fvos aleoholy d ria d . I t  had a .p . 

1 9 9 ^ 0 ^ .

Foundt 14 .86 . 

ra q a ira a t V, 1BM % ,

Tha aaaioarbaae& a vaa daeo^poaad v lth  o x allo  

aa ld  IB th a  uauaX aan n ar. Tha katona ob tainad  (360 mg) 

had h«p*I40V3«5 m i .  XR apao tnai ' . o f th a  

un aato ratad  katona ahevad baada a tt  1678, 1618|

1368, U74« 1087, 1063, 1086, 960, flH6 , 878, 840, 81B 

and 776 o a ^ .

>«ax. 336 iv«, iDf •  3 .7 3 U .

ABlXfiU

Foundt C, 81.66} H, lO .flB.

^1#84*^ ra q u iraa t C, 81.81} H, 10.91](.



oC (MA3Ll-te,

thm UBBatarated te to n e  (940 ng) in  «th«BoI 

(36 «1) VM b]Tdrog«iutt*d Sn tbm p rts tao *  o f  pr«<*r«dm 4 

Adaas e a ta ly it (30 Mg) u n til no fu rth « r al>florption took  

p laM . fh« eatalT B t vas ta p a ra ttd  bjr f i l t r a t io n  and 

th« to If« n t v a t rm oTvd. 7h* prodoot obtaiXMd wat 

ehronatographA d throtigh g r.Z I aX tnina (6 g) and th* 

■a tiira t« d  kston* vas •liit« d  v ith  p*t*«tli«r* The kato fit 

had a  b .p .U O V x.7  mi*, 1.4000.

XR tpM truB  (Fig« 4^) o f tho to tono  thovod 

bands a ti 1724, 1387, ia77» 13£0, 1181, MO, W  

and 831 oa*^*

A P ily illi

Fotmdt C, 81.301 H, 13 .06 .

^ 1 ^ ^  roqoivoat C, 8 1 .0 8 | H, 11.79J(.

B3r^ tt.8«g tea ( M )  tM J M lM tm l  (by b o rie  ao id )

T alo rano l (3 .3  g) v a t h ta ted  v ith  b o rie  ae id  

(3 g ) a t 300® fo r 30 « in u t« t. The prodoot v a t d l i t I l ia d  

ondtr rtd tto td  p r tttu ro . Th« d i t t i l l a t t  v a t ta k ta  up in  

• th o r , v a tb td  v ith  aq titou t p o ta ts im  carbo nate, v a th td  

f r t t  o f a lk a li , d r itd  and to lfo n t rta o ro d . The re tid u t 

(1 .8  g ) v a t ehroaatographed through g r .I  a lu aina(30  g ). 

The hydrooarbon (1 .0  g) v a t e lu ted  v ith  p e t.e th e r , 

b»p.l80.13O V 0 m ., 1.4860. QW a n a ly tit thoved



H i

on* p«ak* JR a p te tru a  o f tti* liydroearbon ■hov«d bftBda 

• t l  16eO (v), 1332, 1290, 1366, 12208, 1163, 1124, 1099, 

lOflS, 1036, 930, fS88, 868, 618, 799, 770, 746, 708 ea**3>.

FoUBdi C, 8 7 .2 1 | H, 12,76«

C»l«* fo r  C ii^ae* 8 7 .3 0 | B, 13.70#*

AlflBtei.

Olberaii* prodtiM d b / t t e  g rado al ad d itio n  o f 

■o d lta t borohjrdrido (2 f )  la  d lfljnM  (60 a l)  to  boron* 

trlflQ D rid o  <30 b1) v«s patsod through an leo oold 

so lu tio n  o f tho hjrdroearbon ( I t l  g) in  to tratayd ro fu raa 

<26 n l)  fo r  1 hr* fh« roaat& on v a t ea rrio d  o u t undor 

d ry  eo n d itio n s and In  an a tao tp h ara  o f n ltro io n , vhioh 

aatod a t tha e a r r la r  gat* Yha boron ooap ltx  in  ta tra *  

hydrofuran v a t daooapotad v lth  a lk a lln a  hydrogan 

paroxido <10 a l  o f 60J( KOB and 26 n l o f BgOa)* Tha 

prodaot v a t ax tra e tad  v lth  a th a r , v a th td  f r ta  o f 

a lk a li , d riad  and to lv a n t raaovad* Tha ra tld u a  v a t 

ehroaatographad through gr.IZ Z  a lu a in a  <30 g)« I t  

v a t a lttta d  v lth  p a t.a th a r to  raaova any unraaotad 

hydrooarbon* Tha aleo h o l <1 g ) v a t a la ta d  v lth  a th a r . 

Ih a  a leo h o l on OIC a n a ly tit thovad tivi^aleoholt In  

9 0 il0  p ro p o rtlo n t. Tha aloohol i t  a liq u id  b.p«140^/ 

1.6



7R tp « o tria i th ew d  bandi a tt 34S8, IdSO, 1170, 

1117, 1108, 1010, 9 8 f, 839, 786, 780

ABilWti

Fotndt C, 80.14} H, 13 .40 .

^ lA flO  T%q,vdT99t 0 ,  80.30} B, 18.6D^.

K fio n i.i m i

to  tb« alftotaol <980 ag) in  M #toM  8K e lM le  

M id  vas «d(i9d drop b / drop t i l l  th« r«  i t  an «3es«M 

o f ohroBle M id . Sba ro a o tlo a  a lx tu ro  vaa d llitto d  

v ith  w atar and o x trae to d  o thar* a th a r a x tra o t 

was vaiiiad  fio a  o f aoid  v itb  v a ta r , d rlad  and aolfOiA 

raaDTod. Xlia raaidua was oh roaato fra^w d thxough fr.2 1  

a lu a in a  (16 i ) .  7ha katon t <860 ag) vaa a lv tad  v ith  

p a t.a th a r*  On 0X£ a a a lja ia  th a kateaa afaovad two poaka 

la  9 0 tl0  p ro p o rtie a a . Tlia a ia o r paak vaa found to  ba 

ra la ran o n a bjr ooapftrativo OIC v itb  an au th a a tle  aaaplo  

o f vaXaraaoaa* Tba to to n a vaa po t fo r  SM daarbaaona 

p raparation*  Tbm •aalaarbasona ob taiaad  <1 .1  g) vaa 

f ta a tlo a a lly  e rx a ta llis a d  ffo a  alao tao l. A aaaiaarbaaoao 

o f ao aatan t w ltia g  p o ia t a t  317•811^ vaa o b ta iaa d .

H u O lil8

Fotmdt X, M .88.

C ii^S^SO  ra q a iro a i. » , 1 6 .0 0 *



Tht M mlearbftieiM  (700 ag) vm  d«ooBpet«d « t 

vmvnkl w ith  o x a lic  aeld* Th« ra fan ara to d  tetoB a had 

a b .p.l36.140V X *6 m ., 1*4010,

ZR ap aa traa  CFU*^ ) o f th a  te to n a  thowad 

ta id a  a t t  1718, 1439(v), 1418<v), 1 ^ ,  1330» 1175| 

1U7« 1078, 1010, 0B8, 840, 785, 769

te ilw to

fovm&t C, 8 1 ,8 8 | H, ll.W *

C ]^ 26^ ra q n lra a t C, 81«08| H, 11«79(*
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fi„.g H J.,1 .R.1

Tte m \t M tqttlterp tiM  bjrdxooarboni p ^b trg aM tta i 

h a t b tcn  rto « n tU  iteX ated  twom t t e  ¥ a ltr i« ii ro o t o i l  o f
I

ZikliA& w i o t y  riM. Y ila flilia  M jiU ahi in  th la  

laboratory* 01t«n o rb o riaao tiJilo  a o ld | a& l i ^ r t a a t  

in to n M d la to  roquirod fo r  tho tjrn th iia it o f  «(* and 

borgaaotoooa has koon Mitharl teptonono

on oondoaa a tl on w ith  o th /I  oyanoaootato l a  tho  profonoo 

o f  otliftiiolio aM onia garo tho d i i a r o t ^ 't  ia&do. Xho 

eyeloku taat rin g  vas in trod tio td  by rofXtudag tlio  aod io i 

f a i t  o f  Ouarofobi* a la ld o  l a  M thaBoUo aoX ation v ith  

M th y liiio  iodido* Tbt eycliaod . Oaaroaehl* a la ld o  v a t 

bjrdrolyiod to  g iro  tbo to trao a rb o x /U o  aoid* Tbo la t to r  

o& doearbojqriation garo a a lx tiiro  o f e i s -  and trana-> 

BDrborgaaotlBio aoida* To o b ta in  poro e is-ao rb o rg aao tu ilo  

a e id , tho  a lx to ro  o f  ao id t vaa hoatod v ith  ao o tie  anh]rdrido< 

Tho anhjrdrldo thaa obtainad on hy dro ly ii*  v lth  v a to r garo 

e ia -n o rb o rg aw tln lo  M id , irtileh la  a  hcof a a to r ia l  fo r  

tho t o t a l  ajm thoala o f borgaaotonaa*



k  M v

has h— n ito X attd  r«e«Btl/ ttom Zadlaa v a U ria ii moI o i l  

in  th is  bahorsitory* I t s  •%rmtvae% bam b—n  •s tu ih lish s i 

•s  (Z) hy th i  sp p U o atlo a  o f  ao^om  piqrsioal a s tte d s  

and ohSBioal d o irad a tio a  to  knoMi pv o iw ts* ^  I t s  

^•isoM V i < »borfsao toai (B )  has W sii p fiv iio iis lr 

w i n s d  Iqr l o »  i j L i l  sad a lso  h f  o te » i» *

Cis-aortiartaaotiiiio aoid (ZZZ) an ijnportant 

latanMdlato rtq«iMd for tha total t^m^sis of «(* and 

bargaaotanaSf has boon synthssisad* fha lahoratorjr 

•eaXa aaKparlB^ts vara staadafdisad hr tha peasant 

author and tha rasults ara prasaiitad in this ahaftar*

Tha synthasis is pattamad in tha Unas osad for tha 

ayathaais of eis- Borpisia aaid*^ tha roiika adoptad 

for tha spnthasis of ois-oorharcaaotiBia aaid is 

raprasaatad in sahaaa I *

Nathyl haptanoaa on aoadaasatloa with athjrl 

ajraaoaaatata In tha prasaaaa of athahelia aaaswia gava 

tha (HtarasahiU iaida aT) C8,4.dio]r«no.4Uaath7X.S* 

Ct*aathrl*^*-paataaa) gliitariaid^vhiah was arystallisad 

fioa athaaol or isopropyl alaohol ia AJt fialds* fha 

iaida (I?) asltad at 180®* Tha ZR spaatnai of tha 

iaiia (Fis»d ) shoifad haads at SIM (hoadod aaida- iB 

ahsorptioai aoapoiaids ooataiaiai tha groop C0«jffi<430)t



I n in

SCHEME No-I

NC-CH2-COOC2H5

NC-CH2-COOC2H5
+ N

COOH 
.COOH

CH30Na 
CH2 ̂ 2

0

COOH 

COOH

m

hydrolysis  

^ KOH

NC

CN

V

Hydrolysis^ 

Ĥ O ^

YET



m

m s  (*Cf« t t r t to n i i i t  ▼ i t o a t io a ) | 17S8, 1686 

•bMrptlon) anA 838 (a donbl* tend

IB tbs fon pf «i i«opiiopyU4«iit gfoiiî  • peak at 1866 ob»̂ I«

mm tfwatriiB o f  imUm <ZV) ( r i f l o )  ■!»«•«  nm  

praMiita of ona vlojrl (siiiial at 4*84^' CU) C«g8»);

tifo Mthri ifoi^a on a 4ot^Ii band <aifnaXa at 8»4 aai 

8,86<r(») C • } aatf eaa ««artavnarr Mtlurl

(siisflat at 8«48^ (SB) t te  ttaidard eoi^etnAf

aaatana foaraaahiaida (XX) alwirad a aiHMl at 8.6S.T (6S) 

rapraaanting tlia t«o quartavBarr aatlijrl gmpa*

Zba o/elot»iitaaa rin g  vaa iatiodtM ad in  t t e  la id a  

IV by ra f  luzliK  I ta  wo61m a a l t  in  M tliaBoUd a o la tlo a  

v i th  Mimsrlatia iodlda* A a id ifia a tio ii tbM  gaf« ( f )

(orada whloh o& afyataX U aatio ii f io a  iaopzapyl.

aloohol o r  athafioX ataowad a  ao n ataa t ■•p«17iP  (y ia ld  8TJt)» 

ttm  XE ap ae tn a i (Tic* 1 1 )  o f  th la  aaapowid ataavad a b a a rp tite  

bands a t  3878 (> ff i a tra to h ls f  T lb ra tio n )! 8868 

X746» i n B  <>C«0)» 884 ( > e H » .)  and 0866 

A S trang paak a t  X186 aM*̂ . appaavad Sn tlw  ojeX laad

Is ld a  ▼  v lilah  s ig iit bs a ttr ib n ta d  to  tb a  iaeliiaSoB o f 

ajalobv taiia  rin g  in  tlia ia id a  (ZV). Banda a t  896» 878 an*^ 

aan ba a ttr lb n ta d  to  th a  praaanoa o f a  OTalabtttana H a t  

in  th a  oo lsaala*
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KMR « p a o tn »  CFlf. ±Z ) o f  e /o U ic d  I s l t e  (V) 

ii^ ie a to d  ttM prtfviiM  o f on* TinrX pM teii ( • i tM l  a t  

4*9Sn^<lB) tve  M tlijrl fVOilps «it « AeUbli b«llA

BAff and 9*97 <TM ) and eaa qittartanM vr 

M th y l fvoup (a in g la t a t  6 *oa^CiB)« Xbi IfMR s p a a t r a  

a lio  s i f o t  a ty ip ieal q a a rta t a t  8«0tf 6 »lfiy ••4 4  a iii 

6«68 <T Cas) v liiah la  a la o a t id m itlo a l v i ^  a aS alU »  

q a a r ta t <e«Of 4 .1B | • • 6 f e«i«n^<8H) o tearf« 4  in  tUm 

e a ia  o f  th a  eye liead  aaato u i stn raaelO i^da <X) CTU* I5 >« 

th a  a /e lia a d  ia ld a  T tbowa a t ic a a l  a t  8»03<rfer a 

q o arta rn ary  aw tlirl vhlah ijid iaa ta*  t I M  tha ataraoaliaaiaty jr 

o f  (7) is  as shown in  (Va)« fh s  eorraspondlng la ld a  <X)

In  tha plsano s a r ia s  ahovs s if s a la  a t  t t l d  and 8 *7 <Tfov 

tha two q aartam ary  M th y l g ro t^ s . the  atoanaa o f  s ig n a l 

a t 8,7<rin V In d iea ta s  th a t only  om  ooapouad i s  fevaad 

and th a t too has tha s ta ra o a h a a is tiy  as ahovn in  ?a«

Tha eyo lisad  ia id a  jCf) v a t hydvolyaad h r TttlvtxiM g 

g an tly  v ith  a^uaoos pataasiaB  hydroxlda <10jl| 10 a o la ii  

X8f  h r) and vorlesd up as asn a l to  jria ld  th a  nalo aio  aeid  

d a riv a tiv a  CVX) la  ao% y ia ld s i aX oafvlth pradaota o f 

p a r t ia l  daaarhoxylatioB , as ravaalad  h r tha a i t r o ia a  

aa a ly a is  o f o fo lo hax rlaalM  sa lt*  1%a SH spaatriM  <f 

t l  shovad hands a t  1708f 1888 and 888 an*^«

D aaarhoxylatlon o f  th s  aa lo n ia  aa id  d a rlv a tiv a  tX 

vaa dona hy haating  i t  a t  lia«>18lP fo r  86 n in a ta a . Xlis
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r« « o ltliig  produet in  tha f o n  o f  a  s o a lio lid t thoold bo 

• • s o n t ia l l r  a a lx tu i*  o f  and tra n t-d ie a rte x jrlio  

a e ld t ( n z  and VIZ). T iold  was q u ttiU ta tiv o . A ttonpt 

to  o b ta in  an U O M rieaX lj piiro diearboaqrlie aold v ia  

ttao e r /a ta l l in o  e rs lo te x r la a ln t s a l t  (■•p.X SS^) d id  not 

glvo tho doairod roao lta*  ZR ip to t im  (Pis* 1 4 )  ataoiMd 

bands a t  1709 ( >C«0 o f  tho •OOOS)» SSB oa*^ <>OOK).

fbXloving tbo proooduro adoptod in  th t  oaao o f  

n o rp in ie  a e id , tbo s ls ttiro  o f tlio d iearboxjrlio  aeida 

vaa baatod w ith  ao o tie  aiUiydvido (8 k1 fo r  I  f )  a t  

X80«800^ fo r  5 h r in  a  to aU d  ttibo . Xbo aahgrdlddoCVZn) 

(Xiold 50.41) thus o b ta in ^  vas d ia tiU o d f b*p«17lP (b a tb y  

6 on. Zt i t  a  palo yo llov  visooits liqwid* ZE tpoo trvn  

o f  th a  anbydrido ( f i f . lg )  atew td banda a t  liZ 8 , 1770 

i>C»Q ab so rp tio n ), 196t <4S^-C s tro to b in g  T ib ra tio B )| 

93d «i*3L (>C "C H .). Zt a lso  stevod a tro n s bands a t  

lliBOy 978 and 918 ea«>^*

Tho anbydrid t (VZZZ)iras b |d ro lysod  by boating  

v i th  w ator and tho prodoat o b ta im d  (y lo ld , q aa n tita tiT o ) 

was e rjp s ta lliso d  fro n  pot«othar«oth*r a iz tm *  Zbo 

•is-« o rb srg aa» tiB ie  aoid  (H Z) o ry s ta llis o d  as a  

•o lo u rls s s  so lid  M ltin g  a t  1/BlP* ZR sp o o trw  (P ig .lG ) 

shom d bands a t 1708 (>C«0 o f  .COOH), 888 on*^ (>C«Cfi)«

Tho d iao th y l o s ta r  o f tho o is -  aoid (ZZZ) vaa proparod
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by  trsatB M it v ltli  diasoM thaM * Tbt IE «iMMitrttt<Fig«jL7) 

o f  tbm d lM th irl « i« tr  s)»v*d baad« « tt 178S { > M  e f  

• 9t « r ) ,  1886 (C-0« o f  888 ( >C»CE),

th «  IMR spcotrvM o f th* d iM tlir l •aW r (F li* l9 ) 

In  CCXi indloat«<i th« pr«««iM« o f  a  v ln r l  pfoiM i ( t l f i ia l  

a t  4 .98 >C«*CJ|), two M th f l  grottpt on a  dovbla

bond ^ i m a l a  a t  8«87y 8.3S<T(ill) and o iii 

M th r l  fro«|» ( tlm lia t a t  9«074^ (SB).

th a  IMS a p a e trw  o f  tba d ia a tk r l  « « ta r o f  eU »  

aorplB ia ae l^  (Flc«19) la  eoaparabXa to  tho SMR apootrua 

o f  th a  d lM th y l a a ta r  o f  eia<- m rb a r ia w tla io  aeid«

Zlioro la  tbo p o a a U ilI ltf  o f  tho fto raation  o f  

two a&hjrdrldoa viiioh on tajrdrolytla alioiild glvo tuo 

•ia« ao ld « | <ZXXa A ZIZ^)» Sha MMR apootnaa o f  th a  

d io a to r ahowad th a  aathgrX a im a l  a t  9*01^«)ii«li lad iaa to a  

tlia t tlia  M th jrl fso i^  la  s o t ah laldad  and lAianif^ro 

aliould liav» tha aonflgiiratie&  <XZXb) ainoo thia Mrraa«» 

poadlBf d lB » tii/l a a ta r  o f  oia«iio?pliii6 ae ld  f ifo a  

aKnaXa a t  8*01 and 8,7/rfoif Va» two q w to n ia n r  aithgrX 

fvo«pa.
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l i ! 4

s x p b r x m i n t a l

Withyl-tttpt»nani (Xf)

(9 | 4«dl«raiio-3-4M tlijI«3 (a « M ^ X  w^^^ptnWat) g lttta rln id t*

f o  1 2 6  a I .  o f 9 th f l  aXeehol I w p t  a t  0 ^  <iawonia 

was paaaad fo r  3 hr* Ite t^ X  haptanona (80 f )  iras 

a iaad  v l th  athyXeyanoafifatata (6i  f )  aad th a  B lxtiira vm 

eoolad and t te n  addad to  tha  eoXd aloohoXia a n o n la  

•oXation* ^  aoXtttlon baaaaa y a llo v  in  eoXonr* 

ra ao tio n  Blxtiura vas kapt in  th a  fvaaaa fo r  48 hr* ^  

a«Bo&iuB a a l t  vh iah  p ra « lp ita ta d  aa a  aoXid v a i flX tarad« 

Tha re a ld u t vaahad w ith a th a r  to  raaova aajr anraaatad  

■a ta r la l*  2ha laaid tta  wma diaaoXfad in  tha  Xaaat aao in t 

o f v a ta r  (80 ml) and aoi^X fied v lth  eona. HCX* Tha 

ia ld a  p ra a ip lta ta d  vaa filX tarad | vaahad fra a  o f  ae ld  

v lth  v a ta r , d rlad  and o rfa ta lX laad  fro n  iaopropjrX 

aXaohoX in  aolyattrXaaa aaadXas (yiaXd 3S g« | W ) ,

■•p*X 9(^.

AlMtXglii

PbUBdt C | 64.68{ Hf6 *8X{ 1I,X«.0I. 

raq u iraa t C, 64» i6 | 8>X6.08)(.

Xa sp aa tria i ( r ig . 9 ) ahevad banda a t t  %t36, 3868, 

X769, X«96» X366, Xa66, XSX9, XS87, X ^9 , X909, U 76 , XXX9, 

976, 903, 866, 898, 806, 784, 763 and 743



lO o

INR 9p%€tTvm tbOfiMd l i f n a l t  « t 4*84, 8«4, 8«86 

aod 8.49fT«

A notter Vatoh v*f don* v ith  40 g* o f  a c tlir l  

h*pt«noii« «iid«v tlM ta a t  ooB dltioni* YU Id  o f 

la id *  42 ! •

AodiiM Mtal <0*7 i) VftS 4iiaelr«4 in alMiolttt*

M thjrl Alflobol (100 b1) In  * RB f lM k  f i t t e d  v i th  « M fXus 

oondeBMr and ftiard  to te . Tht la id *  (85*8 i )  v « i added 

to  tho ateYo •o littio a*  Tte ooapound vont ia to  lo la t lo a  

vary  qtaakly* t% vas rafX usid e a  a  v a to r b a th  fo r  1^8 h r« t 

CHgZs (46 c) vas addad aad tlia  voafttloa aixttivo vas 

ro f lio id  to r  4  2/8 hr* Iha raaotioB  a lz tu ra  v a t eeo lid  

and p o m d  in to  a eoU  a o lu tlo a  o f a i ^ i e  aoid  (1Q^» 400 aX). 

fha eoapouad p fo o lp lta tad  vas f i l to ro d , m shsd  ff« o  o f

a e ld | v lth  v a to r. I t  vas vaslisd v ith  a U t t l s  aastm t

o f o tlis r  to  roaovo anjr im raaotad astiijrlsaa  le d ld a . Ths 

eruda prodaat a s lto d  a t  VBBP* Zt vas e iy s ta ll is a d  fro a  

isopvopirl alootaoX and dvlad* H a  Id  o f o rjrs ta llis a d  

pxeduot 24 s« (87)t)y a*p*178P| ooleitrXass so lid*

AM 3.1848

Fotndi C | 88*9l,| R | 8 *8X| S|X8*84*

C^X#X7><a0a ro q a iro st C | 86*48| 8« 8*87| V«X6*4S9(*



10o

ZR tp « e tr t»  (F ig . 1 1 } o f tlM o fo lls td  liiid«

■boiMd bands « ti ^ 9 ,  1746, m 6« 138«, 1966»

1348, 1395, 1236, U 98 , 1136, U l l ,  106D, 988, 9 t l ,

916, 896, 878, 834, 817, 780, 768, 738, 718

RME tp e o tn a i ( F ig .lZ ) o f  tho oo^peu&d in  p jv id lno  

ttowod fUmftU a t  4 ,9 6 , 6 .98 , 6 ,1 6 , 6 .4 4 , 6 .68, 8 .0 3 , 8.37 

and 8.47 <T.

AnettMr batch  o f  tbo eendontation  v i th  41 g« o f  

M thylboptonono ffiaroaohialdo gavo 18 g« o f  %hm erjrata* 

l l ia a d  eTolisod In ida t? )  M ltin g  a t  178P.

Hydrolya la  o f  tha e y e l i f d  —thylhaptonom

Tba eycliaad  la id a  (18 g) vaa dlasolvod in  

aquaooa potaaaiyn  hydrexida <10Jt, 400 a l)  and the 

n lz to ra  vaa rafluxad  g an tly  t i l l  ataBonia oaaaaa to  

afolY a (180 h r ) . Xha ra a e tio n  n ix to ra  vaa eonoantratad 

to  160 Zt vaa tra n a fa m d  to  a baalitr and ooolad 

thoroughly v ith  ioa* Tha ra a e tio n  laixtura vaa a o id ifia d  

v ith  oono. HCl t i l l  i t  vaa jo a t ao id ie  to  eongo rad*

Tha a o id ifia d  n ix tu ra  vaa thoroughly ax trao tad  v i th  

a th a r (800 n l ) ,  th raa  tiaaa*  Tha a e id if ia d  ao lo tio n  

vaa aada aa tu ra tad  v ith  avaoniyBi au lphata  and again 

ax tra e ta d  v ith  a th a r« Tha ooahinad a th a r a x tra o t vaa 

d ia t i l la d  to  g a t th a  ta trao arb o x y lio  aoid* Tha 

ooapound ohtainad vaa a gm. (6 g ) , y ia ld  30)K*



o7elota«Z3rI«Bliw l a l t  o f  ttm  t« trae « rb o x rIlo  

ae id  (800 ag) v a t pr«pax«d| oolourX tif aoH di a«p*167^»

U lilT fa

P eU D dt C |C 6 . 9 3 )  B « 1 0 « 3 1 |

<^3^^4<>8 m t t lK t t  Cy64.64| Hy9«9l{ ]T,7«79(.

JDfl s p te trm  o f  th a  ^ traearboxyU Q  aitl<l stevad 

bands a tt  1109| 1368, 8S9

ABothar batah  o f  th a  tiydvolT ila o f  tha ey e llsad  

la ld a  (14 f )  vaa e a rrla d  oat* T a traearb o iy llo  aald  

o b ta in ad , 4*6 g*

Zha tatraoarboxjrU o aeld  (XO g) v a i takan in  a 

60 a l .  RB f la s k  v lth  a  m flitx  dondansar and haatad in  

an o i l  bath  a t 180*18fiP fo r  3 /2  h r . Tha raao tlo n  praduet 

was takan in  a th a r i drlad« f l l ta r a d  and th s solY ant 

raaovad to  g a t tha dlcMUrboxjrUa ao ld  (7«S  g)« Tha 

eoapound obtalnad vas saoUL-aolid (y ia ld  9 B f), IB 

spactruB  o f tha d iearboxy llo  aa ld  (F ig•14) shovid 

bands a ti 1709, ia?4» 1247, 1316, 1099, 1044, 961, 930, 

892, 838, 790

Tha eyelohajqrlattlna s a l t  o f tb s  d ioarboxy lle  

aeld  vas praparad* Tha e ry s ta llls a d  s a l t  a s lta d  a t  16iP«



m l n u

fowadi C,68*ia| fi«10.£L|

Cg|^46l(a04 r«qai3Nist C t68*49ta |10 .50 |V ,6 .3fl|l*

P ra e tio n a l e r /« ta l l i ta t io i i  o f  th« ejrelotexjrXaBliM 

s a l t  In  ae th y l «thsrl k»ton» «nd o th a r aolTitiitM fa ile d  to  

Slv« ••p a ra tio n  o f  s a l ts  o f  tb s  o is*  and tr a s s  aelds*

fif ^  cvixz)

Xhe dioarlioxyllo  aeid  (3 g) vas takan In  a 

C arlos tubs and a o s tie  antajndrids (10 ml) vas addad*

Zha tab s vas saa lsd  o f f  and i t  vas taeatad in  C arlus 

ftarsiiQa 186«S0d^ fo r  6 lir» Xba to te  vas ooolad.

Iha a e a tio  anhydrlds vas raaovad and tha prodiw t vas 

d i s t l l l a d  taador Tastiusi b*p«17l^(l>athVO»0 m*

ftaa anbidrida obtainad  (1 .6  y ia ld  66»Bfi) 

vas a pala f s l la v  irisooos liqu id*

Found! C) 7 0 .7 6 | 8 ,6 7 .

^isHigOs ra q u ira s t C| 7€>*37} BMJ6*

ZB spaatrun  o f  ttia anhydrida ( F ig .i^  ) shswad 

bands a t t  1818, 1770, 1383, 1378, 1299, 18M , 1303,

H 60t ^L087, 1088, 978, 9I0 | 898, 888, 868, 834,

775 c*-3*.



1th>

H rd ie iJ il*  o f  th« «nhnlrM « (V III) to  c U -

Ilw tn b rlrld *  (1 .4  (}  wm t a k n  In  dlesan* (10 ■ ! ) (  

in  Ml. o f v a tttr v a t add«d and th« Bixt\ar« ¥aa te a ta d  on a 

v a ta r  iMith to r  23 hr* thm a i i tu r a  vas eoolad and ax trae tad  

w ith  a tb a r  (80 s i )  t ir o  tis e s*  Tha solttfcion vaa aada 

aa tu ra tad  w ith  aaa» sit»  aolphata and I t  vaa again ax trao tad  

v lth  attaar tv la a . Xha ooablaad a th a r a x tra e t v a i d rlad  

and diatlX X td te  raMOva tha ao lv an t. Tba produat a ^ a ln a d  

(1«3£ c) vaa o ry a ta llia a d  fro «  p a t.a th a r« « tis tr K lxtora 

(111) aa & Q olaurlaaa aoUdy b«p«16I^.

AHi3jriAi

re«sdt C| 6 6 ,0 6 | H« 8*41.

ra q o ira tt Cy 65«00| Hy 8*3S0(«

IR sp ae tru a  o f tha aoU d < F if* l6) ataovad iMUSda a tt 

1706y 1374» 1325, X372| UM7, 1 ^ 2 ^  1176| 1135, l l U ,  1081, 

1019, 9«5, ^ 5 ,  MO, 833, 755, 740, 730
*

flprlw ggiiotlJrtfi M id

Sha d lM th jrlaa ta r o f th a  a ia -  aoid (100 ag) vaa

praparad uaing dlaaoaathana • Zlia d la tth y l a a ta r  ototalaad

vaa d ia t i l la d ,  b .p .l5 fl^ (b a th )/0 .a  n a .

Analyaia

Poimdt G, 57*03| H, 8«93«

C ifp^4p4 raq u lraa i C, 67.15{ H,

ZR ap ee tn ia  o f th a  d ia a tb y l a a ta r  ( F i f . n ) itaovad 

banda a ti 1733, 1374, 1355, 1189, 1113, 1087, 1031, 2019| 

989, 980, 890 , 833, 789, 768, 741 ea-^«
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1 1 1

S U M M A R Y

Th« xmr« hydreearboiif i t  an

iaoprtnolocii*  o f p«pintnt« I t s  < • iaoB ir« <»btrs«aot«n»y 

h at lM«n p rcT loo ily  exaelned by S o n  fro a  b trg u o t  o i l .  

Slneo tta«ii i t  h a t boon •aeoim tarod in  a a ia ib tr o f  te u re o t. 

Zn o rdor to  paTo th« vay fo r  tho to t a l  ty n th o tit  o f

and b a riaao to ao ti tlM ijm th o tit o f  a aodol ooapoisidy 

piB tM  v a t o arrio d  o u t m ing  p ia io  ae id  a t  tho  t ta r t in g  

a a to r ia l*  P in io  aoid v a t obtaiaod in  good aaountt bjr 

tho hjrpobroBito o x id atio n  o f pinonie a e id . Zho d io th y l 

• t t o r  o f p iiiio  aeid  on aey lo in  eondonsation gavo a 

■iacturo  o f acjrlo int*  The to ty la to  o f tho aey lo in  on 

rtd o e tio n  w ith  U th io t  a lu a in iia i anhjdrido gave tho 

alooholy o x id atio n  o f  vhioh afforded  nopim no. «(»Pinoao 

v a t ob tained  fxo« BopinoBo.

Xopinone v at w n re rto d  to  ^-pintne*



1 1 ^

T te b ie re llo

(X) i t  %m Most l i ^ r t a n t  M iib tr o f  ttw  p iaaa t gvoop*

I t  hM h—n  ISTM tigAtod th o fv u fiilr by •a rX itr  w r to r t  

and tiim • tn te tu r*  Ium bMB d«t«niiiiad  a t  X* 

i t  ▼« q r  v iA tly  d ittrlb itW d  in  n a tiir t and ! •  i ^ t a n t  In  

tb« o i l !  elfttaintd fso n  a o tt  o e n lf« r t| i t  i t  tiM naiB 

eonttito fl& t o f tn rp o n tin o i a  tv litta a o t vhioh h a t boon 

knoifB to r  to v o ra l o o a tw io t*  Xho o x id a tio n  o f  «(»piBo»i 

hMM boon ttn d io d  by, anongtt o th o rty  Bafor wte thowod 

th a t v i th  pognanganato two a a in  p ro d ttttt voro obtainod 

Yis* pinonio (XI) and pinojrlform ie aoid <XZX>* Kjrpobro- 

■ i t o  oacidation o f pinonio aoid gaTo a  dioapboXfUo aoid« 

p in io  aoid (XT) v h i ^  v a t bzoninatod to  |V ) and 

ooBfortod to  tho taydroxr d io arb o x rlio  M id  (TX) v ith  

b n riw  hjrdfoxido* Ltad dioxilte o x id a tio n  o f  (7X) 

jrioldod tho tta b lo  o it« ao rp in io  aoid  CfXX)* Tho 

t tm ttu r o  o f o it-n o rp in io  aoid  v a t eonfiraod bjr i t t  

oXogant t im th t t i t  b r  C,A« Korr in  1989 and by C.W.Shoppo 

and aiaonton*^ Zho voiito adoptod Iqr Xorr fo r  tho 

ty n th o tit  o f o it«novp in ie  aoid i t  thovn in  SohMM !•

Two MoltoiiXot o f oyanaootio o tto r  voro oondontod 

on to  ono a o lo o a lt o f  aootono v i th  aanonia to  givo 

ey o lie  ia id o  (YXII). A lkylation  v i th  a tthy lo n o  iodido 

oon ttrtte tod  tho  oyoXobatano rin g  (XX), h y d ro ly tit and
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d«ourbox9rU tio n  o f  tb t  InU nw dlA t* sa lo a io  ae ld  OC) 

tkMn yi«ld«d a  a liftiir*  o f tho oU « and tra n s -a o rp la lc  

ae ld  (XI) i ^ e h  v a t eoafortod  to  e la -iio fp iiilo  aidifdrido 

(XXI), hydzoXjrsit v l ^  v a to r than  gavt tUm oia*iiorplA l« 

ae ld  (VU)«

Alttieiicli th a  d i r t e t  ay iithoais o f  «c*piiMio hat 

n o t boon rtaordady a n m ^ r  o f t ^ t h a a t t  h r  d iff tiw iit 

v o r te r t Xaada f io a  aovplBie aa ld  to  th a  hydroearhoa*

The eit<4ievpiiilo aold h a t boon eonvartad to  p inoala  

a o ld | hr  KoBppa^ a,t a l * la  3.98T* Q i^  s S jU -  a laa  

aahiairad th a  tjn n th a tit o f  p in le^  (XT) aad plnoiiio^ 

aelda s ta r tin g  fso a  B orplale aa ld  a t  thoim in  Sahaaa 3*

Ruaiaka^ aynthaaiaad piaooaaphona (X U I) fro a  

p iaoaio  ae ld  (XX)• L ater a ta r t ia c  fx ea  piaoeaaphoaat ha 

ayathaalaad aad piaaaaa 0CX7)«^ The aystfaaala 

i t  rap raaeated  la  fiehaaa 3*

^•P laaaa (XT) oeeora v lth  iC^pinaaa l a  v arjfias 

pToportlont* X ti praaaaea v a t la fa r ta d  Baajwr^ vhMi 

ha o h ta iaad i d u riac  tha o x ld a tlo a  o f t« rp a a tia e  in th  

peraaagaaatai a  aaalX q a a a tlty  o f  aa aa id f a e p ia ie  aeld  

(XTI). Lead d iox ide o x id a tio n  o f  OCfX) f««e napiaoaa (XVH).

X ^piaoaa vaa raeoavartad  to  ^HPiaaaa hy V allaeh^ 

a t thoim in  S ^ m  4 .
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1.1 k

m m m  iMfKstiQAfisK

Tb* ran t hjrdzoosrbMi ^»b«7S«M0WM^ (XTIXI) 

i s  an iM oprmologm e t  (XV). fh» «orr« tpo iid l» t

«(»isoM r» «c*lMVgaMWnt (XIX) h a tr b««n t^voA  to  ooour 

iB ««T«ral k  p lan  to  syB tlw alto thaao

tve hy^Tooarbona vaa TiatiaXlaa4 and a  kar ia tan M d ia ta  

ela«4io rliart* B o tia la  aa ld  (XX) v a t ayn thaaitad  f>o« 

■a tlu r l  iMptaBD&a. T te d a ia ila  o f  th la  aytiihaala hava 

baaa daaarlbad ia  d ia p ta r m  o f th la  t e a l s ,

C oM idaring tha d if r ie i i l t ia a  im lv a d  in  tlia  

tm tlia a ia  o f  e ia*  ao n M ria a a tia le  ae ld  tXX) i t  vaa f a i t  

th a t thenfh  i t a  aonvaraioa in to  tlia  liiftia r hoao lafu i 

b a rfa a o tin ia  aa ld  (XXX) ahould ba aaa^i tak aaq itta t 

ooavataiaa o f  th a  l a t t a r  to  tb a  bargaao taata togr adaptiag  

pfoaadnfaa aap ltyad  la  tb a  aaaa o f piaaaM  vould ba « 

baaat v lth  p ra o tia a l d lf f l ia U ia a  aad i t  v iU  ba 

daairatola to  davalop aavar appraaalwa*

Xhia baa baaa doaa aov and a  aav ao d al syn tbaaia  

o f p iaaaa davalopad f io a  p ia io  aa ld  (Xf)« S ta rtla g  

fro a  p ia ia  a a id | aepiaoaa vaa i a i t l a l l j  p iaparad aa 

abDva i a  Sabtaa fl«

P ia io  ae id  (IV) raq u irad  fo r  tb a  purpoia vaa 

ob tainad  la  la rg a  aao tn ta  by tba bypobroaita o x id a tlo a
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o f  <21) ,  vliioh in  I t f  tn m  v u  ebtUJM d

b r oxidA tioii o t pismm*

Aaylpin eoBd«a—tlo a

fianfU y^^ fooidi th a t «(y»~41«a7teX7lle « tt« r t«

OB tro a ta o s t v ltb  fU itly  41irldo4 aodliai la  Inot sqrUM 

8« ft ere l i e  aoylolna* P ro S o f^  asd 8t o U ^  ap^Uod 

th is  pzoooditro IndopiadoB tlr and tiM atanoetitX r tp T  tho 

propam tioB  o f h ighar M i^f<ad e]f« lle aoTloiaa v ith  

s ttrp ric iB fly  food ra a u lta . Tha pi««aaa iavoXvad 

▼ifo ro tn  a t i r r i n i  o f  a  toXtttioB o f th a  a a ta r  o f  a  «Ct<  ̂

d learbo zjrlie  aa id  la  ho t xjrlaaa v ith  a o lta a  aodiia*  Aa 

ia tra a o la o ttla r  ae jrio ia  ooadM iaatloa ta te a  plaoa to  Siva 

e fo lie  «(«li9rd70X7 te to a a . I t  ia  l i ^ r t a a t  th a t  th t  

ra a a tio a  b» a a rria d  o u t la  th a  abaaaaa o f  a a r  tv —  

aXoohol 03P ojqriaii*

Xa th la  proaaaa two a la o tra p h ilia  oarhoa atoaa

a t  th a  aada dif th a  ^ i a  o f  tha d ia a ta r  ara  f i r s t

ahsorhad by tha aX aatroa ooiraMid auvfaaa o f  th a  a o lta a

ao d iaa . Bo f a r  aa ah a ia  f la z ih iU ty  aXXoifS| tha aX satro*

p h llia  ra a id m  oaa s lid a  ovar tha a a ta l  siarfaaa to

appraaah aaah o thar*  Zha a a s r t f  raqo irad  to r  th a  pivaasa

ia  laaa  th aa  th a t raq u iiad  fo r  a p U tt ia f  th a  ao laaa laa

• f f  th a  ao rfa sa i th a  ao U isa io a s  o f  ahsorbad aoXaattla

♦  P ia sa ia  aa id  vas doaatad h r  th a  VaTal S toraa 
Eaaaarah 8ta tlo a «  F la t



11 b

v ith  etiM r ■d U to U s  U wA  to  «1m« p fe x la i tr  o f  t t e  %w» 

tonULital «arboii «toMt and f ia * lljr  to  t t e  r i a i

(ch2 ){;

ff
•CH g-C -O E t

C H . - C - O E t  
2 II 

0

?
0

■> (CHg)^
^ C H g -  C -  OEt

' C H , - C - O E f  
^ I

0<3

cf  

r \
•C H j-C -O E t

/ IC-r0 ©

(CH2)p

XHg-CO

‘CHg- CO

•CH2- C - 0@

X H o - C  — OH

‘CHg-C— OH

-> (CH2 )n

.CH,—  CO

■CH2—  CH(OH)

i t to T  tb»  rin g  • 3 0 tm  tb« mUmiSiM ao lea i« v  

potM tM a • 2i»««ropkUio ean tras and i s  te r a fo M  ao 

loBgar kottad to  the tu rfaM * XHl« to  te

• x tro M l/ wofttX in  tlio ty ik tto s lt o f  aoA lm  u A  U iio



1 1 7

rin g  eo^peunds* f h i t  rvaotion did not r*qttir«  h i ^  

d iltttio n  oondUioKt* and affbrd«d %t» eyoUo k»teiM 

e o a ta in ln f th t  taiM a ia b tr  o f earboa a to a t as thm 

• ta r tIn c  d l«arboxyIio  afildy viiiob no o t te r  h lttao rto  

kiiD«m M tbod ¥as abXo to  F orthor b r th is

■o tb od  ovon 2* iu b « tita to d  d iearboxylitt o tto ro  oottXd 

b« 070i l l ad .

Tha d iottayl a s ta r  o f p iiile  ae&d v at praparad 

by th a  asao trop lc  awtbod. I t  la  a eo lo ttrlaaa liq u id  

b o ll ln f  a t  la o V s  Ml* Tkit XR apaotruB o f th a  dlatliyX 

a t t a r  (FlgmZo ) ttaowad baadt a ti  1734 <C«0 ttro to h la g  

v ib ra tio n ) and 1170 ear^ (CJO t tr t te M a g  v ib ra tio n ) .

Aejrloln condantatlon  of tho dlattay l a tta r  o f 

piAlc aold (XXIZ) l a  xylana In  tha pratanoo of a o laa u la r 

aodlUB and p o ta ttltm  n a ta li  y ialdad  tha aeyloin(X X ia),

Tha d l t t l l l t d  aoy lo ln  obtalnad I t  eolourad ytU ov* Tha 

aoylo ltt v a t p u rlfla d  by oolaan ahronatography* Tha 

aay lo in  th u t ob talnad  wat found to  ba eonpotod o f  two 

ooBpoondt by QI£ a a a ly t l t  la  60t40 p ro p o rtlo a  T it*  XXXII 

and XXX?. Tha IB tp a o tm a  o f  th a  ao y lo la  (F li« 2 i) thovtd  

ab to rp tio n t a t  3516 (hydroxyl) |  1733 ea*^ (CaO)»

T raa taaa t o f th a  aoy lo la  w ith  p*tolaana tulj^hoayl 

ah lo rld a  la  p y rld in a  y laldad  tha  to a y la ta  d a rlv a tlv a  XXT 

vhloh v a t radnead v ith  U th iu n  altiniB ltta hydrlda to  got



O (/> 
2  
O
cr 
o

X
f—
o
2
UJ

u
>
<

o
CVJ

o
U-



CM

O
li.



lie!)

tern aleobols XX7Z vlileh  on esad atio n  v l th  r«ag«iit

j X 9 U » A  th@ totoMS^ X7XI, X?n«* Th« tetenii oHftiiMd 

wai found to  eon ta ln  60^ Boplaoii* as coBfiXM4 )nf QW 

a n a ly tif  v ith  an au th an tie  tpaolM ta o f nopinoii* ebtaUMid 

by oaoBolarils o f p*pii» iia . Tha pvoduot ftonatd a a ix tiira  

o f taalearbasoB itt f io a  vhleh a  ••B iearbaieiia a a ltin g  at 

iS lP  oottld ba M paratad by f ra e tio n a l e rfs ta lX isa tio ii*  

Mi3o»d M ltliK  p o in t o f  th« aaaiearbacona v ith  an 

aa th a n tie  ipaelM n o f th a  aaaloarbaaona o f noplRMia 

raaainad undaprastad* Tlia XR tpaetvoi o f  oopix»mCF>'̂  2z J  

isovad a band a t  1700 fo r  tba oarbo n fl ab torp tion*

flC*Pinena vas ayathaaiaad froM aepioona OnrZI) 

by tba  nattood ahovn in  SoboM 6 *

Ropinona v a t obtaJjiad in  good anooata by tba 

oaonolyala o f ^-piaano* B aaetion o f  nopiaena v itb  

a a th y l U th iu n  affordad tba ta r t ia r y  aXeobol C m il ) .

IR apao tm a (Fig* ̂ 3  ) o f  tha a lco ho l (XXVXX) ahovad 

BMSa a tt M 48, XXdO c a ^  (hydroaEyX fo aa tlo a)*  Xt la  

a so lid  aaX tia i a t  47«4fl^« Dabydration o f  tb ia  aXooboX 

(MVXO v ith  thionyX ahSorida l a  py rid lna affoM ad 

o(«plaaaa as ona o f tba dahydratloa produati* Tbia vaa 

co afiraad  by GLC azialyaia v ith  an a ttth aa tie  sp ao lasa  o f  

«c»piaaaa. Xba dabydratad prodoot oa ebroaato trspby  

affordad  a f ra c tio a  o o a ta ia iag  «(*piaaaa la  a ptva s ta ta *
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IB sp co tn a i o f til* hydvoearboB ob%aiiit4 vas

sviiwrlmpesftbl* v i ^  th a t o f

Bom4 OB thoio aedoX r«ootioiiS| tye^ois of 

< • and boVfawKoiiot (XXX and XfXXX) fiM 

nortMrfaaotiaie aoid OCX) liat boMi now takm In ba»d*

lDPPM,.llgBtellf M J B l

|l«Plii»iio va« synthoaiaod fvoa m p im m  b f  

V l t t l t  ro a o tlo B ,^  Ropitiom vaa tra a to d  v i ^  a a th r la a i 

triphanyX  plioaptaoraiia la  tenaaiia aoXutloa and thm 

raanX taat product o& w orkiiii op jiaXdod p^piaaaa In  

aOJt TioXd. Zhia waa eoB flfaad  b f 0I£ anaXanila v lth  

an aatlM B tia aasp la  o f  {l*pii»iia. ZE apao traa o f  tha 

hydrooavten ob tainad  ¥aa aupariapoaabla v l ^  th a t 

o f  p-pinaiia*



I X P B R X M B I T A I .

P rtp arfttlo n  o f p ln io  >ol<t (2 f)

PiaoBle ««id (6  g) d U fo lT td  in  aqiitoai to d im  

fajrdToxid* v« t add«d in  om  p o rtio n  to  a  to d lw i liypobreaitt 

•o lttU o n  wido by adding tlo v ljr  tooalao  (80 g) to  a  eoXd 

so lu tio n  o f todiufli hydroxido (10 g> in  v& ttr (ISO n l ) .  

Bvoaofoni soparatod a f ta r  a  sh o rt tiao *  A littX *  s o r t  

todiUB hydxtozida va* addad and ttaa B iztttra v a t a llovad  to  

fftand to r  1 lir« Tha ra a a tio n  ■ i x t a f i  v a t tliaa  poivad in to  

a ooXd aoXiition o f b ifo lp liita  and d iliila  iialpliiUFia aaid*

Tilt haavy la y a r o f  broaofom  waa tap ara tad  and ttaa aqnaoat 

ao ltttio n  vaa aatiaratad  v itb  anaon iia  fttXpliata and ttevonghly  

asitraa tad  vitik  a ttaa r. Tha •o lv an t vaa d iitilX o d  o f f  and 

p in ie  aa id  v a t ob tainad  a t a  tb io k  o i l  (S»6 g)«

xa tp a o tra i o f  p in ia  aa id  ttaoiftd banda a t i  ITOIf 

1487| IXfOf 1889| 184a» XaO0t 1047| MO, SiO, 840, and 

73? on*^*

ABOthar batab  o f p inonia aoid  (00 g) v a t o iid ita d  

in  th a  aboTo aaoM r and p in io  aa id  (0i «0 g) v a t obtainad 

in  good yiald*

Pyaparation o f p in io  aaid  d ia tb y la a ta r  (XXIX)

In  a  ona l i t«  RB f la tk  p in ie  ao id  (00 g) v a t 

takan in  d ry  banaana (000 wl)* AbaoXata athyX aXooboldO ■ ! )



1 ^ 1

and om  m l, oono. H38O4 v«r« addvd* fh« f l u k  eeatalB ing 

th« r« a e tie n  B ix tu rt vaa eom iaetad v ith  an aaao trop lo  

apparattta and ra flu x ad  on a v a ta r  batb  t i l l  v a ta r  aaaaad 

to  fo n t (36 lira ) . Tiia ra a e tlo n  a ix ta ra  vaa taiotii in  a 

a a p a ra tin i fu n aa l and vaahad t r —  o f  tha i^Laaral ae id  

v i th  v a ta r . Xha banaana ao lu tio n  vaa vaahtd w ith  a d ilu ta  

a e ltttio n  o f aodlon aarbonata to  raao^a unraaetad p in io  

a o ld | vaaliad w ith  v a ta r , d rlad  and banaana raaovad* Tha 

raaldua tfaaa ob tainad  vaa d la tiU a d  undar vaaoiant jria ld  

64*6 } b*p«lS^^3

Tha d la th /1  a a ta r  o f  p in le  aoid la  a oSottrlaaa

U q u ld .

ABilTito

Poondt C, 64.101 H, 9«0i.

C13HS8O4 raq u lraa t C| 6 4 .4 | H| 9«0itS.

Aeyloln eondanaation

Sodiisi drjr xgrlana (3 .e  h) vaa takan  In  a  6 L. 

th ra a  naakad f la a k  f i t t a d  v ith  a ra fliix  oondanaari a 

povdrfo l a t i r r a r  and a  dropping ftauM l. Xba f la a k  vaa 

f i t t a d  in  a b a a tin f n a n tla . Oxygan-fraa* n itro fa n  vaa 

paaaad thitough th a  flaa lc . M italU e ao d lta  <Ifi c )  and

•  X itro fan  vaa p u rifia d  h j  paaaing i t  tbrongli trap a  
aon tain ing  a lk a lin a  pyrogalX ol, oona. R3804t and 
a  rad  bo t fam aoa aontain ing  Cia tn m in g a .



■ • t a lU o  p o ta ttlia i (16 g) m v  addad to  th« x /ltM  

and thft m lx ^ v f  m i  h«at«4 to  ro flo x  jQrIoM* A 

p o rtio n  o f  xyloni (100 mX) vas d it t iU o d  o ff*  Tho 

• t l r r i i ig  vaa a ta rto d  to  ooBYoft tlio a o lto a  s ix tu ro  o f  

aodiiBi and potaaai«M in to  ynwj fin o  p a rtle la a *  Xho 

d io th y l o tto r  o f  p ia lo  ae ld  (61 g) in  addod

in  a hr* to  th a  ro ao tio n  aijctttro* Sha vlio2a ra ao tlo n  

vaa o a rrlad  o u t tmdar Y orr dry  eoadltlona* A ftor tb a  

ooMplata ad d ltio n f th a  raao tlo n  a lx titra  vaa a t lr r a d  

fo r  hr» worm* Tha ra a a tlo n  a lx to ra  vaa eoolad to  

room tdB paratura and than v lth  lea* Alaohol vaa addad 

dropnrlaa to  daooapoaa th a  a lk a li  M tala*  Tha ra ao tlo n  

■Ix tu ra  vaa a a ld lf la d  v lth  eono. HCl, Tha p rodaet In  

iqrlana vaa vaahad fra a  o f aald  v lth  v a ta r . Tha xjXana 

vaa raaovad In  an atooaphara o f n ltro g an  tn d ar radnoad 

proaattra* Tha pfoduot obtalnad vaa dlatlXXad widar 

h i ^  Taauia (ao g ) | h«p« 1S0V 8»6 m *

Tha produet vaa towsA to  ha a n laitura o f  ^  

d la a ta r  and aey lo ltt. Tha aejrlo ln  vaa aaparatad  h r 

ohroBatography over gr«ZI a lu n ln a ( I t  10). Tha d la a ta r  

vaa a ltttad  v lth  p a t.a th a r . Tha aey lo ln  vaa a littad  v lth  

a th a r (4 g)* I t  vaa d la t l l la d  ondar h igh  vaeatm . I t  la  

a pala y a llo v  Tlaeoua U q a ld | b « p .IllP /S  m *

QJC anaXjrala o f tha aey lo ln  ahovad I t  to  

eo n ta ln  3 paaka In  tha r a tio  60t40«



ARalygjLi

FoUBdi C, 6 9 .6 I | H,

CQB14O2 rcqLOimi 0 | 70«13| Hy 9*oigl*

Xh« ZR g p to tru a  o f  til* aoylolA ihovid bandis a tt 

34as, 1733, la rsy  1339, ix a s ^ iiU i i&30» tMo, sa c ,

830

P r»p»ratlop  o f  th* to iy la te  o f th» acy lo iii (XX?)

Ttm acgrloin (800 mg) ym  d ifto lT o d  In  pyrldlno 

(15 ■ ! )  and o rT sta llU o d  p-teluono aulphoayl elilo rido  

(1*3 g) was addod to  the nlxturo* Tho roao tlon  K ixturo 

v a t k tp t fo r  48 bours a t  roon to sp tra tu ro i peurod la  

v a to r and ax trao tod  w ith  othor* I t  was wathad w ith  

•odioB oartoonata to lu tlo n  and d ila ta  hTdroehlorle a«ld  

to  raaova tbo p*to luant aulpbonlo ae id  and p y rld iao  

raap ao tiv a ljr. I t  was washed fro a  o f ao ld  w ith watar* 

Tha a z tra o t was d riad  and th a  s o l^ n t  was d is t l l la d

o f f .  Tha to sy U ta  (XX?) eb ta inad  was a U qoid (1 ,1  g ) ,

IR speetron  o f  tha to s / la ta  showad bands a t i  

1730, 1695, 1368, 1336, 1300, 11B8 , 1176, 1117, 1094, 

1031, 989y 969, 9<0, 868, 814 and 788

R adaetlon o f to s r la ta  (XIV) w ith  IilAliU

Tha to sy la ta  o f aajrlo itt (1 .1  g) was addad dfop 

b / drop to  an 4 «a aold so lu tio n  o f d ry  a th a r (100 b1 )
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eon tain ing  X lthlua kqrdrld* <0«8 g)« Tbi

r«a«tlo&  B ixtor* was r« f lt i» d  fo r  6 lirt*  under d t f  

eo n d ltlen t*  Tta* r« ad tio ii a ix litr*  vas oool«d v lth  1m  

93oA th i  • x e t t t  XlthiUB altiB ifiltai Iki^drld* vas daaeq^aad  

v ith  m lM t a tlia r foU fivad b j v a ta r . Tlia preduet was 

talMfi in  a aap ara tln c  ftinnal and vafbad w ith Tarjr d ilu ta  

HCX. tb a  atfaar a x tra e t vaa vaakiad fra#  o f aoid and tba 

aoI*vant vaa raaovad* 7ha produet olitalnad vat a  liq u id  

(760 a g ), b .p a io V a  mm.

ZR apaatriM  o f th a  aleo lio l olitalnad ataovad 

banda a tt d tafi, U S3, 1370, 1366, 1866, IM t, 1117, 1068, 

101^, 961, 684, 888, 841 a i^  8U  on*^«

M l n u

Fowdt C, 7 6 .8 i | H, 1 0 .8 .

CS010O raq o iraa i C, 77«14i B, lO .M ^.

Oaiidation o f t in  a leobo l CXX?I)

Xtaa aaeondarj aloobel obtainad by tha radiiatlD n 

o f tb a  to a /la ta  o f tba a e /lo ln  (66D i^ )  vaa takan in  

aoatona and jronaa ra a fa n t vaa addad dvop by drop v h il i  

o o o lin f, t i l l  th a  n lx tu ra  ahowtd an axoaaa o f  ohronie ao ld . 

th a  ra a a tlo n  ■ix tu ra  vaa poorad in to  v a ta r , a x tra a tad  

v ith  a tlia r , tha  a tb a r  a x tra e t vaahad fra a  o f  adld v ith  

v a ta r , and tha  aolT ant raaovad. Tba produot vaa



etaroBatofrapted th ro u fh  fr.XX m utraX  a lw ln a*  The li»toa« 

vaf aXiitad v lth  p a t.a th a r  (260 ug), Tha te to a t obtalnad 

on QUS anaXjwls atowad tvo paaka In  60t40 p ro po rtlo n a .

Tba ■I z to ra  o f te tonaa waa foond to  oontain  0OĴ  o f  

noplBooa by ooaparatlira QW anaXyiM w ith  an a« th an tie  

aa^>Xa o f aopiiioni praparad bjr oioBoXyaia o f PH^inaaa*

Tfaa odxtiira vaa pot fo r  aaaloarbaaona praparatlon*  Tim 

aaalearbaaona obtaliiad  had a m*p» o f  X80*9p0^« Tha 

samioarbaaoiia vaa fraetlonaX X / arjrataX Iiaad ttom  aXoohoI 

th raa  t la a a . k  aaalaarbaaoaiy  a .p . X8&»XSî « v ai o b ta laad . 

Mlxad a«p* o f  th ia  aaaloarlM aona v l th  an aa th a n tie  apaalaan 

o f  tfaa aamiearbaaona o f  nopinona raaaliaad undapraaaad* Tha

aaaioarbaaona o f Scp* X86*X8i^  (40 ng) vaa elaavad v l ^
t

o x a lle  ae id  a i^  tha raganaratad  katona vaa fo w d  to  ba 

id a n tic a l w ith  nopinona bjr XH and OLC anaXsrala* XR 

ap a a trtti o f tha katona ataovad banda a t t  Vf09^ 1408) XS68, 

I34lS, X3XX| X888, lsaO» XOM, X0S3, X030» 9?0» 064, MO, 

9X6, 880t 878 and 78 i

Xt ia  a  aoloiirXaaa Xiquidi b»p*8lPj< 8 .8  

i B i J J t t J J

Founds C| 77«89f B, 9*8L*

C ale. fo r  Cg^uPt C, 78 ,U } H, X0,X4j(.

Hopinona fgon g«pinan»

p-Pinana (X5 c ) vaa osoniaad a t  0^ in  ohXorofDni 

(78 aX) to r  4  hra« Tha oaonida a f ta r  MBOving th a  oX vant



w&s d«ooapo8«d by b o ilin g  w ith  w ater fo r  3 h r . Th« 

pi«dtt(St was «x traet«4  w ith  « tb « r | th« «olT«iit vaf 

fm v e d  and th« r«si4u» was ohroaatograi^M d o w r gr»JJ 

n e u tra l a lo a in a  (SOO mg). Anjr uaiiraactad hydrocarbon 

was o lu t«d  w ith  p a t.« th « r. fha to  tone was a lu ta d  w ith  

p*t*cther«bani«nft m lxttire. Xh« icatona obtalnad (13 g) 

was d la tlU ed y  b.p,87® /7 OLD a n a ly a it ahowed only  

one peak in d lo a tin g  i t s  p u rity .

IR •paotrum  o£ tha leatona ahoved banda a tt 

1709, 1368, 1346, 1311, 12m , 12 CO, 1096, 1063, 1030, 

970, 904, 940, 880, 87^ and 783

iBUan.li.
rounds 0 , 77.96J H, 10.10.

C ale. fo r  t C, 7 8 .1 1 | H, lo a 4 J t,

S9jqjiMnLMl9Qt»]i (g£yCi...tel,.M,g4ltPfli ocrzz)

Nopinona (fig) in  dry  a th a r  (30 a l )  v a t addad 

dfopvis* w ith s t i r r in g  to  a cooled (0®) ao lu tio n  o f  

■e th y l  lith iuaa raagen t prepared trem  l i th iu »  (1 .2  g ) , 

dry  e th e r (160 ml) and aa th y l iod ida Oo g ) . The 

re a e tio n  a ix to re  was allowed to  be s t i r r e d  fo r  30 s in . 

and the axoass reagen t was deeoaposed vilQi w ater. T)i« 

product was ex trac ted  w ith e th e r | the  e th e r e x tra c t was 

washed w ith  a vmry d ilu ta  so lu tio n  o f  HCl to  reao re  the
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l i th iu n  faTdroxld* as i t s  eiilorld** Tti» t tb e r  «3rtra o t 

VM washed fz«« o f  a e ld | tb« foXv«tit v«s r«aov*d« Xh« 

re tid o i was ehroM togri^lM d e¥»r gr.IZX alaa lsia  (76 f ) |  

• lu te d  w ith p s t.a th ftr  to  rtaovtt tha  unraaotfld totoiM*

The alcoho l was 9lu t«d  w ith « th e r. Th« alcoho l 

ob tained  vas Xiqoid whiah s o lid lf la d  (3 .6  g) • 7h«

■o l id  alcoho l obt&ltiad vaa j^orifiad  by at]|>U«atloii« Zt 

M lta d  a t  47-48®. IE spec trim  o f tha eoKpomd thoirad

bands ats 3448, 1^ ,  1370, XaaT, 1313, 1989, 1338,

la a o , 1183, 1130, 1111, 9 ® , 9«0, 91H, 893, 876, 866 

and 836 ea*^»

Analwiia

Ftiimdt 0 , 77«64| S , 11 .4 ,

raqolM ai C, 77«9S| H, 11.689(*

<»PUmm ftfom ta r t ia r y  aloohol (XXfH)

Tha t a r t ia r y  aloohol <3 g> « a i M em  l a  pyvidiao 

(30 «1) and ccolad w ith  io a . fh io n y l eh lo rld a  <6 ml) 

was addad drop by drop ahd th a  raao tio n  « ix to ra  was 

allovad  to  stand  a t  0® fo r  30 a lau tas*  Tha axoass o f 

tha raagan t vaa deeoi^oaad by addiag a a a l l  p iaaas o f  ioa* 

Tha raao tio fi a ix tu ra  vaa poarad iB to v a ta r  and i t  vaa 

ax trao tad  v ith  a th a r . $ha a th a r  a x tra e t vaa vaahad v itli  

diXttttt HCl to  ranova tha p y rid ln a , than was vashad v ith
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soditim oarbonat« to la tlo n . F ln a l l j  i t  was vathed tV 9  

o f  any a lk a l i .  The « x trao t wat dri«<l w ith anhTdrouf 

sodiuB su lphate and th« fo lr s n t was Ttnoired* The 

r«sidu« <3.8 i )  was dhroaatographed thzough g r . l  

n e a tra l alun lna (^0 g ). 7h« hydroearbon (3 g) was 

eluted w ith p e t . e t h e r .  OLC analysis o f the hydroearbon 

showed I t  to  eontain  «<*piiietie as the main e o n s titu e n t 

alongvith  sm all q u a n titie s  o f  o th e r hydroearbons. The 

hydrooarhon laixture (2 g) was reehroBatograpbied ov»r 

gr.X a lia in a  (100 g) and eXitted w ith  p e t .e th e r . The 

I n i t i a l  fraotioB S eontained pure oonfiraed

throogh QUl an a ly sis  w ith  an au th en tie  speeiaen o f 

«<«piiiene. «(*Pinefi» obtained <0 .8  g ) , had a  b .p . o f 

0 0 ^ 4  m . ,  * S 4 .lf  • ZR speetruM o f the hydro*

carbon showed bands a ti 1639, 1473, 1449, 1386, 1370,

1396, 1 ^ ,  1 3 ^ , 1208, 1166, 1136, 109?, 1017,

9 ^ ,  889, 861 and 790

AnalYilg

Foundt C, 8 7 .9 t) H, 11 .6 .

^10^16 requ ires! C, 8 8 .2 3 | B, 11.76)(.
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T rlp ten y l photphliii (7 g) vm  aiisoXT«4 in  d r r  

bcBMiM <80 bD * to  th is  VBf ftdd«d m th f l  jlodid* <8.5 g) 

OT«r 80 Klnafeet* Tha g radual p ra e ip ita tlo n  o f  trip h o o y l 

M th r l ptooiphonliu lodido Im elu b lo  In  tbo M d ltn  vas 

obtarrod* Xha ro ae tlo n  vaa ooapXato a f ta r  13 h r . Tba 

p te a p te n ita  aaXt vaa auetion  f i l to ra d  and vaabad w ith a 

aaalX aao|m t o f aalijpdrottt iMiuw&a* thm ptodoot vaa 

ob talaad  in  a  jria ld  o f  10 g** a«p« VHP*

In  a 800 f la a k  aquippad v ith  aadhan ieal 

a t i r r a r f  ra flu x  eondanaar vara plaead trip b an y l a a th f l  

pboaphoaloa lod lda <10 g) and anh/droua bansana CSflO bI)*  

To th ia  vaa addad aodtun aalda <1 g) ovar a  fav  n tnu taa 

and th a  a tir r in g  vaa s ta rta d *  Tha a n tira  p rap ara tlo n  

vaa a ffao tad  undar an ataoaphara o f  n itro g an . Xha 

ta iq ^ ra tfffa  o f  th a  auipanaion vaa alov ljr ra iaad  to  th a  

rafliax  taaqparatura o f  bansana anS tha  KHa m A  avolTing 

during  tha ra aa tlo n  vaa an tra ln ad  bjr tha n itro g an  

a tra a a  tovard  an a b a o ^ r  flaak* Tha raao tlo n  vaa 

eonplata a f ta r  6 h r . o f ra flo x in g . Tha raao tlo n  

n ix tttra  o o i^ riaaa  o f  tvo phaaaa, th a  f l r a t  phaaa 

oonalatlng  o f aodlua lodlda  ̂  th a  aaooi^ phaaa baing
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ttm  beii8«M ptaotptaoram so lu tion*  Tb« eont«ntui o f  

th« fiM k  v a i eeolod to  rooa toaporatoM *

Nopinono <6 g) in  dry Imiimim (85 ■ ! )  irai addod 

to  tho abotpo ra ao tio n  ■Ix titm  in  16 ain iitof*  Th« o o n tan tt 

o f  tho fla a k  vas s t l r r a d  fo r  IS  hr* a t rooa to ^ p o ra tu rt 

and than  raflnxad  fo r  6 hr« Tho r ta e tio n  a iz tu ro  vas 

eoolod. Tho banson* so lu tio n  vas vashad u n t i l  i t  vas 

nau tra ly  d riad  and tha solT ant raaoTad* Xha rasid u a  vas 

t r i to r a ta d  v ith  p a t* a th a r. Ttas p a t.a th a r  a x tra e ts  v ara 

eomhinad to g a th a r and tha so lv an t raaovad* Tha rasid o a 

vas ehromatographad through gr.X alu n ln a (100 g ) . Xha 

hrdroearbon (1 ,8  g) vas e lu tad  v ith  p a t.a th a r^  h.p* 

tO®/4.6 am ., 1*4716| (-og® -  20.4®,

Jm lSM U

Fbundt Cy 8«*14| H, 11*66*

Calo* fo r  Ci.oH|jgt C | 88*33| H*76jjC*
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