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II* tr«Miuieai d«v«2epaiiit «ohi»v«d in th«
appllofttion of phyilM | Mtbodt In ttruetnraX inv«ttl*
gatioat ia vc%n% ~ari hat gvrmn oonsid«rabl« inpatita
to tbo 177 of natural pxodtieta of aalaal and tegotabli

origin. lh« inportaneo of "eerentlal oUi** in porfiwarjr
and indiganoBS M dieina eannot bt ovar aig”™hasicad and
It haa baooaa ona of tha important fialda of organie

ehaniatry*

*Bsaantial oils™ darivo thalr nana fron tha
baliaf that thay rapraaaat tha odour and fla”ur of tha
botanieal apaaiaa to lAiieh thar balong. An abaoltitalr
aoiantifie dafinition of *aaaantlal oils* la not poaaibla.
Thay may ba daflnad aa tha volatila odorifaroua eonsti*
tuanta of an oily natiira obtainad alnott aieeltiaivaly
froa Tagatabla souroaa* Xhay ara ganarally ligoidt
(aoaetiaaa aolida or aaai»aollda) at ordinary ta“>ara-
toraa and volatila without dam>agpoaition«™  Xha
funetion of thaaa oila in tha plant oannot ba aaeartainad
with eartain::ty| bat it ia asauMd that in flovara thay
aid tha natural aalaetlon by attracting and rapalling
eartain inaaetf® and in tha roota» stasia and laavaa,
thay kaap tha paraaitas away* Tha olaoraainous axttda«
tlona in tha traa trunks, whan woundad, Buy funetion
as a aaal against tha loss of sap and aa a protaetlon

against disaasas.



With y tf f«v «xO«ptions liin oil of KUttairdy
onion and garlie vhieh eontaia solphiir ooapoundf and
80B0 floyr oilty vhioh haTo lionMiioid bodioi,
eatontial oils art aalnly eospoMd of torponoida* Th«
praaont knovladfa of tha ehaalatry of tarpeaoida la
ehiafljr dot to tha pionaariag vork oarriad out by
Vallaohf SaiMlar, Siaonaaoy Rttslelca and othara. In
18871 Vallaeh propotndad tha iaoprana rula aeeording
to vhieh tarpanaa ara fonMd from tvo or aora iaoprana
tmita arranged bead to tail. It la iataraating to note
that only vary fav oaaaa have baaa obaarvad ao far whara

thie gaaaraliaatioa doaa not hold good.

Any gaaaral iatroduotioa to tha ehaaiatrjr of
tarpana ooapoiaide has bean avoided for tha aake of brevity
and eapaeiallry aiaaa a largo auaber of aoaographa and
reviava have appeared in reeent yaara.®

ladia ia eadovad vith aa abaadaaea of divaraifiad
flora due to her geographie poaitioa aad tha raeultiag
eliaatio ooaditioaa. The prodtiotion and atiliaation of
aroaatie easeaeea goes baok to eaaturies in this sab-

eontiaeat.

Syateaatie iavestigatioB of essential oils of
India waa takaa up ia the Katioaal cheaieal Laboratory”
Pooaa, a deeade ago* Siaoa thaa a large aiaber of aroaatie

ajctraota of iadigaaooa plaata have beea thoroughly exaained.



Pr>sMnt laaovi»d» of eeww iitloii of valtrlan root otX

VFicyj«na th« trut CentliioBtal valoriaa
and to a lastor axtont yaiiiflhit tho Indian
valorlan havo b«n emploftd in Idn indisoaout aa vail at
alopathio sjntaK of aadiolno as an antispaaaodie aad|
itiBulant.~" Of thtaa two wrUtiMB" tha
ftffiainaliM hai bttt atodlod tteroughXj by Many wortorsf*»
wharaaa tha inraatitationa earriad out ao far on tha oil
of ¥alagiana iralliehi’™ hawbaan of a pnellelaary natura*
BaneOf a eritloal axa«Ination of %M ell of Indian Yalarlan

root vaa thoufht to ba daalrabla.

8toU and eoverkara™’” laolatad aavaral Imovn
and onknoim oom>oi»da from tba oil of *Yalarlana Q fficlnalia*
Xhay Inoluda, 1alaranonof naalioli hasperitinlc aeid,
TalorInie aeld|' borarl acatata« Ik«3rrtanoly I-ajrrtanol
laoTalarata» ”~-aitoataroly bahanlc aold| a katona of
10lae”lar fovaolai tls. valaranonay aoatyl
lalaranelle aoidf and four iaoaarle aaaquitarpana
hydroaarbona of aDlaeular fonnalat Cxi®m nanad

and 1 valanaa.

Tha raaulta of tba atudy on tba nautral aubataneaa
pxaaant in tha roota of carried oat
by Som and eovorkara” agraa vith thoaa of Stoll at al.f

in tha idantifleation of valaraaonat 1-nyrtanol laovalaratay



I*born«ol ae«tat«| "-«itoit«7o0l aad wuillol* thtlr
results differ ooxuildorablyy ee{woialljrt a* as th«
natitr* of ««tgoit«rp*i»ld hydroearbons and tht seaqoiter*
panoid oarbonyl d«rlvativet» Shtr raportad that
tha dC«valene obtalnad by Stoll and oovorkars It
idantiaal with ~-alaaana. th» Csaoh vorlcara itolatad
p-bisabolana, ar«*euroQBana, p-aitostarol staaratai
bornaol iaovalar&ta and ladol* Thty alto raportad

tha pratanea of an <<|*-untatitratad aldabyda of aolaottlar
fy»nrala, Cx”s|0» a teto aloohol 1ep*126«IIfIP» tve
aoBpoottdt probably hydrexylaetonat of a.p* 110 and 108«”,
a aubstanea apparently Idantloal with «<-hiittyl aloohol.
Tha diffaranaaa obtarvad in tha eospotition of tha oila
axaainad by Stoll at jd. and 8om at al alfht ba dua to

a diffarant rarlaty of tha plant invaatisatad or alta

to tha diffarant eliaatio oonditlons andar vhieh tha

plant vat grown*

Tha axaaination of tha valarian root oil of

tha Indian variaty vie. “8kliaiUm..mU%SIS" baan
of a praliAinary natora®*”" and hanoa, vary littla it

knovn about tha ehanical eoapoaition of tha oil.



mmMt onmggxQ~iQi,

IndUn TaXtrUn (YftjjriftiMfc D*C.) is
A SBaXl h«rbae«out plant® eonfliMd to th« t*Bp«rat«
HiMlasfM iMtmn th« alUtodtt of TOOOXOyOOO ft*
It Tloldf a dull yitllovish brovn fUbeyliiidrleal
borisontal rhicenOf about 3.8 <» long vith a ttoolK
of flbroot roots) vhieh ofton appoar sspaimtod froM tte
stalk. TIw plsoss of tbs rhisoass aro ooimeetod bx
short stolons about 2.&»4 om lons* Ths odeor of this
Is aoro pttntsnt and ths tasts aor« caaplwraosous than
that of ths Contlasntal Yarlsty. Ihs oil obtainsd
from ths root is saployvd in asdioins as a ssdatlvs,
bat ths eosy”sition of ths oil, as /et, is soaparativsix

littls knovn.

Thars ars tvo typss of valerian roots availabls
in India Tie. (i) valsrian roots vith rootXsts and (U.)
Talsri«i roots vithout footlsts* Oils obtainsd from
diffsrsnt saaplss of valsrian root of both ths typss
collsetsd froB diffsrsnt arsas in ths Hiaalayan bsit
hsTS bssn sxaainsd ssparatsly in this laboratorjr* Ths
rssttlits of ths saaplss analjrssd by ths author ars

inoorporatsd in this thssis*



With a Tiav to «xaBIM tha oil of Y&lari&na
wAIiliIflhi SC aor« eritie«IIXt th« roots of this plant
w«r« oxtraotod with li“*ht potvoloua at lov tooiporatiiroy
follovixif ttK Mttio<l dovolopod in this laboratory for
th« esctraotion of eostua root oily” and tbo oonoontra*

tod oztraot was rotolTod into aeidio and naittral portiona*

f£aplojing a eoablnatioii of fractional dlati*
nation and elaborato ooltun eteroaatograpbyi alone vith
QI£ analyaiSi aovoral oonpounds voro iiolatod and
obaraotorisod. Anong than mntion nuat bo nado to tho
nav aoaqultorpane hydrooarbon™ ~-bargaaotono”t*" vhioh
Is an iaopranoloc«ia of ”~-pinanai Talaranona, hydrojgr

laloranone and ita aoatjrl dorlTativo*" > An

Tho firat ehaptor of tho thoaia doala with
tho isolation and oharaotoriaation of tha ooapononta
of tho neatral and aeidio portiona of valarian root
oH. Thaao inoludo ar*ouroiaano| «(|p|Y*P«”boalanaa,
patchouli alooholi ~eaitoataroli Yalaranono™ naalioxido,
1aaliol fvon tha netttral portion and fomie, propionio»
butyriOy iaoYalariOy "HMthyl valariSi palnitie aoids
and iaovalarxl aator of «(*h3rdro3qr iaoY alario aoid along
with aoM tmidontifiod aoida fvoa tho aoidio portiona

of tho oil*

Tho atoraoohoniatry of tho aaaquitorpona loatono

valeranona (1) has boon tho anbjeot of aiieh diaonsaion



tad controv«r*y*A"* @

Beexntlr th« Japan»t« vorlinrt”® ltolat«4
valtranoiii and hydroxf valiraiioiw (Xa) from tbt
JapaiMs* valariaii root oil and provod abioliit*
st«rcocoralstry of YaXeranoa* at (X) bj dagradSAg
Yalaranona to tba <<«p«UBaaturattd katoaater (1X)
and proving Ita anantioaarle natura vit® a aiMllar
coapouod (Il11) obtalnad froa p»aiidaaaol. Siallar
dagradativa axparliwiita hava baa& oarrled out by tbm
aathor tuing aaaliol» p-audaaaol aad aantonin wltbout
prior ICBovladga of tha aarliar publloatloa. Two k riag
katoaea darivad from valaranoaa with ioito group at
earbon atoa 3 (XV) and earbon atoa a (V) hava alao
baaa praparad froa valaraaoaa by a aariaa of raaetioaa
and ttiair ORD eurvaa atudiad with a viaw to throw
light on tha itaraoehaaiatry of YaXaranoaa* Thaaa
raaalta ara praaantad In Chaptar XX

: _ 13,14
Tha naw saaquitarpana hjrdrooarbony p-bargaaotaaa

(V1) has baan raoantXy iaolatad froa tha valarian root oil
of Indian variety via. Yftliftoa§, VitIXiCfeX D*C. in thla
laboratory. Cia.«orbargaaotinie aeid” (VXX) an iaportaat
intaraadlata raquirod for tha ayntteaia of and p-
bargaaotanaa haa baan ntke~ «&ec[, Mathyl haptanoaa on

oondanaatlon; with athyl oyanoaoetata in tha praaanoa of
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ethcnolio asBOBia gav« tiui Ouareschi's Th»
cyolobutan®* ring was Introduo«d bjr r»fXuxlng th#
eodlaa salt of Guarctchi's inld* In Mthanolie
solution with BMthylaiM! iodld*. Ttio eycllssd
6uar«sehl*s laid* was hydrolysad to flv« ths t«tra>
earboxjrlio aold« The latter on dsearboxjrlatlon gave
a aixture of eis* and trans- norbergaaotinie aeids*
To obtain pore ois*norbergaaotinie aeid« the aixture
of aeids was heated with aoetie anhydride, the
anhydride thus obtained on hydrolysis with water gave
cis-norbergsnotinie aoidf whioh is a key material for
the total synthesis of bergaaotenes. Xhese results are
deseribed in Qiapter 2IX.

The rare hydrocarbon, p-bergaaotene (VI) is an
isoprenologue of ~-pinene ( X). Its corresponding
*(eanalogue vis. o(»bergaaote»e (Via) has been previously
obtained by 8ora froa bergaaot oil.” Sinee then the
iIsolation of «c*bergaaotene froa two different sources
has been reported.® |In order to pave the way for
the total synthesis of the above hydrooarboni the

synthesis of a aodel eonpovmd pinene was carried out.

Synthesis of cis-norplnie acid (VIII) has been
reported by earlier workers.Morpinio acid was
synthesised following their aethods. Pinic acid was
obtained in practical aaounts by the hypobroaite

oxidation of pinonlc acid. The diethyl ester of pinic



aeid on aeylola oondttnt«tix>n gav« a fldxtur« of aeyloins*
fIM toa/lat* of tha ae/loin on roduotion with LiAlfi4
gavo tho aleohol vaicbh on oxidation gavo th« k«ton«
norpinoM. ac-PintiM (IX) vat obtalMd fzoM noplnont*
Tho aboYo tynthaals and roXatod rotulta aro doserlbed

in Chaptor V.



RSFBRBItCKS

M a. In this tlw ili, literal mm of oltr«rioXet,
Infrur«4 and nnelaar aatiMtle raaonaiio* spaetra and
rotatory dispartlDn ttndiias tuns* bo«n nado* At all
stato«9 prodnota ae”rding to tpoolfio r«qair«MntC|
wora iiibjaetad to vapour phasa ebroHUitocraphjr and
elaterata ooliaui ehroaatograpliy mine diffarant gradaa
of aUukUaa and nautral alunina.

1«S.Je PanTy Chaniatrr of aaaantial olU and
Artifioial parfnaaai Vol*ZZ, 4th 8d«|
Saott OraanMOOdi London (19612)«

2. a) D.HJR.Barton, 'Prograta in orfanio etianiatry*
(Ed* by BJI. Kodd, Blaaviari Aaatardan)* p»4ft9
and 786 (1963).
») P. da Mayoy *iiono and aaa”uitarpanaa* (Sd« by
K.N. BantUy, Intaraelanoa Pobliahara) 3 (1968).
e) 4.J. Hagan«-Sait in L. “otaaMiatar 'Prograaa
in tba ohanistry of organie natural prodttota*
H, 1 (1956),
d) F* Som in L.“aehaaiatar 'Prograaa in tha ebaniatry
of organio natural produeta* 19. 1 (19S1)«
a) F. V.Harout and T« 8yk»ra, Parf* & Baa.Oil

Rao.y JBQ 679 (1969).

f) D«fi.R, Barton 'Prograaa in organie eliaaiatry* Bd« by
JW. Cooky Buttarvorth, (London)y 2t 67(1963)*

g) B.R.H. Jonaa and f.Q.Halaall *Prograaa in tba
cbaadatry of organie natural produota* JiJi,4i(1965)*
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gimbral RBHARKS

X. Tim M lting points and bolXinc points aro
uneorroetod* th« boiling points unlsis othsrviso statsd,
eorrsspond to bath tesgpsratums*

2. All tsapsratttrss ar« rooordod on esntigrads seals.
3. Spseifio rotations vsr* taksn in ohlorofovn
solution unlsss othsrviss statsd*

4. tbs ultraTiolst spsetra wrs dstsminsd in
sthanol solution with a ratio rsoording doekoun DIU3
spsetrophotonstsr*

5* Tlw infrarsd spsotra wars rseordod as a liquid
filn or in nojol suspsnsion on a Psrkin«lIBMr Hodol Ho*
137B infraeord spsatrophotoastsr.

Xhs MMB spsotra wars Masursd In carbon t«tra«
oblorids solution using XVB as intsmal standard on a
Tarian Hodsl spaotreastsr at 60 ao/s*

7. AOid washed aotlvatad aluaina standardised as
psr Brookaann*s preesdurs vas snplosrsd for ooluon
ehroaatography*

8. To onsurs rsliabilit/i WC analysss wsrs earrisd
out using atlsast two stationary pliasss, snplojring a
Perkin-Slswr Modsl A«360B, Asrogra]® and a Oriffin I0C.IZ
nodsl vith bydrogon as oarrior gas*

g* Ths nuBbsrs I, 1IZ» ste. givan to strueturss and
1|3, ate. givan to sehanes in aaeh ohaptar of tba thasis

rafar only to that particular part.



COVPOIISHTS or ZNDIAH VAIfIRXAH ROOT OIL
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Indimn YaUrlaa root oil obtalno”™ from th«
roots of tIM plant wHiohi is ooaposod of
« Urfo iiunb«r of oonstltnoiitfl. Suplofinf a eoBbinatloii
of fractional distillation and olaborato eoliaui ohroaato-
traphy alone with Q.C analysis) aoToral ooapoimds voro
iaolatad and eharaetclrisod. Thaso inoludt ar«eoreu«ono
*ONMY *pst«bouloiMS, patehooll alooholy “esitostorol,
valaranonoy Maalioxldo, naaliol, tvo onldontlfiad
hjrdreoarbons of awlacolar fonulaa CxgR34 and Cxc”sot
a eoaipouiid suspaetod to ba a sasgmitarp«i« oxido froM
tha natttral portion and fomioy propionioy btityrio”
isovalario, p<*Mthyl valaria, palaitie aeida and
isoYalarjrl attar of «<oiiJrdroxf isovalorio acid along
with toM onidantifiad aoida froa tha aoidie portions

of tha oil*



Indian TaXarlan, ifallifthi D.C,
(FuiiXr - Valtriaaeao«M)y Is a pt*batoant parraanial
barb froving vHdly in tba taaparata HlaalaTaa from
KatbKIr to Bbotan at altitndas of 4000»10000 ft* It
alto frovt abundantly In tba Khaala RiUi at altltodaa
of 4000.6000 ft. Tba Indian Talarian is eoaaonlf knevn
as Musbald)ala or Tagara. In India, tba sliiioaas and
roots ara osad axtansivoXy in indifanous iiidieinay
in parfttsarjri as an inaansa and as a flavDurinc agant
for tobaeoo* Indian talari®B alosaly rasMiblas tba
eontinantal variaty of valarian via*
nffiftiM ii* Linn* (Fanily « falarianaaeaaa) in its
propartias and osaS| and its volatila oil bas a

daprassant affaat upon tba eantral nsrveos sfstaa*

Vbils tha ao”ponants of tha roots of tba
eontinantal Tariaty of valarian offiainalis)
bava baan studiad systaaatieallyi®*” vary littla is
kaovn about tha eonstitoants of tba Indian variaty
(T Hartftlli wauigbl D.C.)* Host of tba vortL oarriad
out ao far is liaitad to tba pbysiaoobaMioal propsrtias
of tha oilf gansral olassifieatlon of tbha eonatituants
vbieb had only bsan obtainad in iatpura foni*A*~

Xbara ara two typas of valarian roots arailabla

in India via* (i) valarian roots vitb rootlats and <ii)



yaltrian roots vithottt reotl«tt« Oil of difforont
saaplos of val«riAii root fxoa area* ia tbo
HIfIMIaTan bolt hat bo«i oxanlatd sojparatoXj in thl«
laboratory. Iho naulta of aaalytls of two of ttao
saaples axaMined by ttao author aro ineorporatod In

this thoala*

Baood on tho oxporionoo on ooatua root oll»”
tbo eonatltuonta of tho roota woro ooUootod by low
toMraturo loliroi”®, oxtraotion proooduro gonorally

oi“loyod for iaolatlon of torpoale oo&ftltaoata*

Tho povdorod rooti <varioty - valorlaa roots
without rootlats), woro thorooghly oattraotod with light
petrolotai (40«<60") at rooa to”Miratoro* Tho solvont
was r<ti»Tod in vaono % a bath toaporaturo of 40" and
tho rosoltiai thiok oxtraotivo vas takaa ap In aloohol*
Cn proloagod oooling of tho alooholio solution at 0%

a %raz/ aatorial soparatod vhieh vas filtorod off. Tho
aloohol vas thon roaoTod aad tho rosaltiag absolato
distillod in raotto , iaitially usiag a» rotary puap
aad finally a diffttsioa piai® and soparatod into four

aaia fraotions as shovn in ~ ohart gl'von bolov.



Ot
DlatllOad OBdar Yaouiali
Xl 11 IT
i B «fldtae
Ktutral ~ Aoldlo Itoatral  Aeldi«
eulifrMtloii cub- eab- cub-
fvaotioB fraatloB fnetJoa
Kl Al iTa Aa
Hittttral Aeidlo
tub - sab-
fraetieB fraotloB .
»3 A3
Tht first tbm fraetionit s«parAt*4 late

ntatral and acldio aubfraetioBae ZBTaatigatloB of
fvattloB Ml and M3 haa baan dona tar nr eollaafua

K.S, Xalkanii. Fraetiona M2 «Bd Ag vara oxaalBad b/ aa
aBd tta raaulta praaaatad la tbia tbaala.

layaatlifatioB of aabfraotloB Ha

Tha Batttral aabfraetion Xg %aa fraad of an/
tracaa of aoid praaaat by traating it with a eold
dlinta aolutioQ of alkali« Tha naatral pertioBy fraa
of aeida vaa ehroaatographad orar thirt/ 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 stai«t altorM a d«xtrorotmtov3lare«ati«
bTdrottfteni haring aolitAilar tomtahkf ~11/88#

' 86.08" in « pm s«at«* Zt was id«ntifi«d as
ar-o«r«uMn** (2Z) fioa iU plifiiQal and
eog>arative ZR tp«otra« 1% was possibls to iselats
a saturatod hjdrooarbon of M»ltettUr fonralai

1*4080% <«c)™ « 0*4» in a poira flonik M dm to
pansity of natorial oliaraotorisation of tho hrdvesarbon
eotOd not ba eairiad oat (ZR spaetr«i| Fif«l). Anothar
hjrdroaarbon bavinf tha Bolaaalar fonralai Gx"Ht4i
n” I»48V0t (<) e« 8«ea” vas also isolatod in snail
aaounts. Ttas ZR spastra (Fif* 8) of ths lijrdrosavten
indieatad tho prasanea of an aXDsreUa doabla bond

(ile«?« 888 sn*"),

Xba infrarad spaatrtai of tba pat*atbar«bansana
fraation of tba initial “irmMtograpbr sbo«Md aarbonyl
and bydrozfl fonotions (bands at ITOIf 1780 and 8480 on*")«
Tha fraation vtadil/ fbfaad a saaiearbasonst
Iep. 80"« Oaoo”tesition of tba saniearbasona with
oxalia aoid affsrdad a liquid kitona, Cifygpp its
pbjrsiaal propartiasi 1.4918, (<(}* » 04*1" and
infrarad spaatrwi indieatad it to ba idantiaal vitb

lalaranoM " (ZZ)« Tha naltinf point of tba saaiaarbasons
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on mSmixtvof with an attth«ntie sp«oiMn of tIM s«al»
earbaaoM of vftloraneiM rraalnod undtproftod« Zho
ttoBokitoiiie M torial obt«iii«4 aftor tho roaoval of
TaXtraaoQO aa Ita taalaarbaaoiiay on rapoatod ehroaato*
graplgr afff*rdad a erritalliiia oxidai a.p.66”, idantlfiad
aa Haall oxlda (XIX), pravloualjr ol*talnad bj BoshIM
bjr traataant of aaaliol vitb iodlna. Thia is probably
tlia firat Uiatanea of tha oeaorraiiea of aaali oicida in
natora. 7ba obroBatograptojr alao rialdad a aryataXliaa
aloobolf n«p* 10dP, raaXiol* (XV)| eharaotariaad by
ita physleal propartlaa® alxad Bcp* and aom>aratlTa
xa apaotra* Tha only ooaponnd eharaotariaad frea tha

bansana fraction ¥aa aaaliol*

Xnyaatliation of tha aaidie aobfraotion A3

tha aoidio aubfraetion Af vaa axtanalTaXy
analyaad oalng papar and gaa liquid ehroaatofraphy.
It vaa found to ooatain foraic, propionioy butyriOf
laoTalariOt ~«a»thyl Talaria and palaitia aeids

alongvith iaovalaryl aatar of D(*) «(»hyaroxyiaoTalaria

»).
IBW iUiattop ot vaunm re«t oil iHttt rcctU tt

Y alarian root oil vith rootlata abtainad by

low taaparatura aolvant axtraetlen of tha rootSf vaa



Inr«ttifat«d vltliout rtsorting to fractional dlitlU atloB*
T)m darit tisoetis oil vat soparatad into attttral and asid

fraetiona oaing cold alkali aoltition.

tha attttral portion of tho oil vaa ohroaatofrapliod
throttgh grada 11l almiina and it vaa aliitad vith pat»«tliar|

tlior and atbjrl aleoliol raapaotivaly*

Tha pet.otkiar fraction on axtonatro etoonatotraphy
sava a aixtara of hydrooartwnSf vbleli ooold not b«
aaparatad into tha IndiTidual oonititaanta by eoluon
ehrosatography. Zt affordad a aaagoitarpana eoapoundi
aaapeetad to ba an ozida fros ita IR tpaetrun (Fig« 3}
in vary aaall aaountf* Tha ehzoaatogri*tajr alao ylaldad
a oryatallina alcohol, 1ep* 07®, idantifiad aa patchouli
aloohol (H) froa ita ~lyaltal propartlaa« sixad n«p*
and oonparativa IK spaatra. this ia tha firat iiwtanca
of iaolation of patehouli aloohol fron valarian root oil*
It alao affordod a vary high boiling aatar, tha alooholio
part of it vai oharaotariaod aa 9«aitoitaiol™ (?I1)«
Xha aixad n«p* of tha aloohol, n.p. IF® vith an

atttIMntie aanpla of p«altoatarol rtnaiiiid ondopraaaad.

Tha athar fraation on alatorata ooloui ohroaato*
graphy affordad a nixtiira of ~iroa aaaqoitarpana hydro-
earhona. a 02.74 hydrocarbon iaolatad in a para ttata

fron tha nixtura of hydrocarbons vaa charaot”riaad aa
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Nepatohoultii* ™ (VIII) from Its IR tp«ot7ua, Wrii and
pbytieal propertlai* Th« iwMdiate fraetio&a sueeMdinf
Nepatohouian®* wara eonatltatad of « <IX), * (VUI) and

Y (X) patoboulaaas™eonflnad thwou$h eoaparativa O.C
analyaU with Blxtora of patohonlaiiaa pTcparad froa
patchouli alc»hol« 7ha iaolatlon of patohoalanaa fsoK
this fraction vaa unaxpaetad* Tha oeourranoa of thaaa
hydroearbona in thia fraction laifht ba doa to dahydr«tion
of patebooli aXoohol during ohro«atefraph3« Sha athar
fraction alao affordad a cryatallina aoXid seltinf at 157"«
It was charactariaad aa p*aitoatarol (VZI) from its
physical properties, aixad a*p« and IR spactrua. Sha
chroaatogri®pby also affbrdad a crjrstaXlina aoXid utaltinc
at 104”, idanUfiad as aaaXlol (IV) from its pbjrsioal
propartiaa and niaad a*p« vitﬁ an authantic lai*la of
raaliol* Substantial aaounta of patobottli alcobol %rara

alao i1aolatad from tha athar fraction.

Tha anal/sis of the acidic portions of tha
Talarian root oil vith rootlets shovad it to contain
larfa aaounta of iaoTalarie acid and “«aath)rl valaric

acid.



BXPgRIMBHTfAL

S i SAI..

So tta* powdcMd root! (raljtriftti roots vitboat
Pootl«ti{ 36.6 IKglIfht potvoltUB <40«60®| 90 1.) v«s
addod and tho aixturo stirrod by a tpark pvoof wotor
ttirrar for a bra. Aftar tta&dlni (16 Mia)f %ha aiitraat
vas filtarad. fhla oparation vas rapaatad tvloa vltb
£5 le light patrolata aadti tiat. Froa to eoabinad
filtrataay “~a aolvant vaa rwovad at 40" (raduoad

pfaat.), 73 kg. of roots gava 1*78 kg. of axtraatlTa.

Tha antira axtraatlTa vas dissolvad in athanol
(10 1) and tha solation kapt at 0™ for 34 hrs. Tha wax
tbat saparatad vas filtarad and vashad vith ioa eold
athanol. Tha eoabinad flltratas and vashlnga vara leapt
at again for 34 hrs. and vaz ruMnrad as bafora. Froa
tha final filtrata athanol vas raaoTad (radaaad praas)
at 60®. Tha abaolata obtalnad vas 1*6 kg*

Fraetionation vas dona in saall lota and
appropriata fractions vara eoabinad* Baeh fraetion
vas dissolvad in athar and saparatad into nautral and
aeidie fractions by traataant vith JJO KaOR foUowad bjr
tha aaual oparations to giva tha aeidie fraetion. Tha

results are ahovn in Chart 1.
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Th« MtttraX portion of ti3« Il fVMtloii (46 g}
vai takan ta pot*«t)icr <60«80”t 3flD al) and vashod vith
a N aolntloii of potasaium liydrexido <60 al) to roiaova
any traeoa of. aeid* Tha potatslta ikydfozida solation vaa
ejctraotad tvioa vith pat.atbar <100 «!)e Tha pat. athar
axtraota vara ooaMaad togathar and vaahad fraa of alkali
vith vatar* fha aolrant vaa diatlllad off to gat tlia
nautral portion <43 g). Tha alkalina solution vaa
aeidifiad to oongo rad vith dil. HCI (10)1) and tha
libaratad aoida vara axtraotad vith athar. Tha athar
axtraet vaa vaahad fraa of aiJMiral aeid and tha aolTant
vat diatiUad off to gat tha aaida <1.6 g)*

Tha naatral portion (43 g) vaa ahroaatographad
throtigh a 00lOBn oontaining gr.lll alnaina (1»3 kg)« Tha

raaalta ara givan in Tabla I*

It vaa poaaihla to iaolata thraa hydrooarbona
in a pura atata by alaborata ooliibd ehroBalM>graphy of tha

pat.athar fraotiona of Tabla I.
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Pr. Sluint liTelsht .6 U)|® CHCI,
TOIOM
(1a) (0
1 fio 0a990 1.4881 -
a « 0.7588 1.4878 -3.10®
3 n 8*01« 1.4907
4, It 9.6913 1.4940
6 u 3.6661 1.4970
6 8.6931 1.6003 Ned6®
7 1.9107 1.4961
8 It 1.6480 1.6H6I
9 M 1.0817 1.6038 N 64®
10 100 ;6869 1.63L60
XI aQo 0.7463 1.6440 -1.437
13 g 400 0.8688
(111)
13 100 1.6687 1.4768
14 n 1.7998 1.4860
16 tf 1.6016 1.4880 16.34®
16 I 1.3688 1.4918
17 a00 1.6868 1.4909
18 ' 0.4603 1.4949 -17.36®
19 H 0.8787 1.4973

20 400 0.9803 1.4990



lablt 1 Gontd*

n

22
23
24

25
26
27
28

89

B«amxi«

100
300
400
a00
S5th«r
200

**

AN

mo
Aleobol
700

X.3146
0.6467
I.LABI
2.3£81

1.86S0
1.8658
1.3018
1.1606

0.0761

1.6032
1.fIDIO
1.4062
1.5042

1.6120
1.5082
1.6180

A7.33"

720.11<M

+13.11®

S8«Srss8rsssss35SSSSS«rsst:»:8555585588x5555S8«Srssss3ss3S5:rs9sss

Itolation of

Nen28

(1

JB aromatio hydroearbon of aolaeolar fiomalai

laolatad

In a pura stata.

of tha ehroaatofraphy ara glfan In Tabla I1I.

fho ralavant aataila
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AaouBt of hydroearbon « 4.0463 g,

Or&d* | aliaUaa 1 400 fe
Fr. Elmnt 4 ®® CHCI3
TOIUM
@X) <f)
mmmmmmnm
1 P«t.«tiIMr| 10  0.1091 1.4960
2 ! 0.0778 AoaP
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 I 0.0739
11 Il 0.0733 1.6006
18 n 0.0846 137.61®
13 t 0.0739 1.6006
14 « 0.1104
15 S0 0.1653 1.6006 >33.03"
16 40 0.0630
17 a0 0.1071 1.6006
18 n r.1691 >ia.9iP
19 It 0.0880 1.6000

30 Btns«ii« 900 0.3699



Praetloni 8.X0 of tabl* H \mr% ooabln*d tos«tter
and dlstill«d oT«r eodlt«|
b*p. 967/8 m.y I*a000|
¢ 36.es® <c, a,7).

Analyla
FtDimdi 88*9i| H, 11.8.
C™Mlaa NqulrMi C, 89.041 R, 1096/

IR tpvotruB sliovt tMidi «ti 9786, 1887t 1783]|
1639, 1811, 1308, 1811, 1183, 11£L, 1110, 1047, 1080,
966, 890, 817, 768, 76S, 783 em*",
W ep«etrixt
>e«X. <lof « 3.8097)
873 (log t 3.6949)
867 (leg *3.7618).
Tim IP. ap«etriai and j~aleal prop”rtit of tim
h/droearbon ver”found to b« ooaparabla vIith tboM of

ar-onreinwn¥*,

laolation of Mmturmttd biAroearbon, CitM~

Th8 ehroauitographjr also yltldod a aaturatod hjrdro*
oarbon of Molaoular fonmla, Gh*qq, tbs eharaetorltatioa
of vhieh eoold not bo dono duo to paueity of Katorlal.
Tho hydroearbon obtainad by ebroaatograpby (300 «g) vat
takan in pot.athar <80 al) and treatad vith olaut (1 al).



thm p«t.«tb«r lay«r w«a wMiMd of aoidf th« «olT«iit
VMi r«iBov«d» fha matvrial (160 sg) obtadMd was diatlU ed
ow todlwiy b.p.I30V?2 1.4680) («()"0.4 (enl.O).

Aaily>4t
FdttBdt C| 88.9S| H, 14.6D*
Ci#30 Cc 86*63| Hf 14«37"*

IR sp«etriai (Fig. 1) thowi bandt att 2984, 3849|
1471, 1383, 1374, 733

Itolation of hydrocarbon,

Tha bydroearbon (3.1 t) on ohrosatography through
hvndrod fold gr«x alttadiia <200 g) affordod a hydrooarbon
of rolaeolar fozttula, fho ralo”aat dotaila oftho

ehroiutography ara glvon in Xablo 111.

Fraetiona 7 to 9 of Xablalll vtro eoBblnad

togothor and distillad oTor aodiiat

b*p.120®/I 1.49701 <<)p® *.63® (c, 1.6).
AmOyin

Poondt C, 8S.341 U, 11.93.
Cxc™ 4 rogolrost C, 88.2A| H, 11.849(.

XR ipeetruB (Fig. 3) abowt bands at 1647, 1333,
1193, 1076, 936, 889, 840, 819, 806



| ...m

Weight of hydroearbon 2.X (¢

Orad« Z alUKliia 910 (-
Pr. Sluant Walght 4 *

voluaa

(Bl) M)
1 Pat.athar, 10 0.1031 1.4770  33.64"
8 6 0.0376 1.4876
3 w 0.09U ele.STIP
4 * 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 0.0eai
13 100 0.1080 1.4940
cceece — M, EMVMANY . -WM—ATMNTIeomxe axa

liolation of valTanene (I1)

Astudy of titlt ZR sp«otra of th« p«t*«tticr-b«i»«B«
fraotlont of lablo i shoved ths prasonoo of aatar, hydroiqrl
and luto&lo funetions (banda att 3610» 1730) X701
Fraetlona 13 to 20 vara ooBblnad tofathar (9«3 g) dltsolvad



in 80 of mtbjl alaohol* To It va« added a solution
of seoloarbaaid* tijrdrochlorida <10 g) and aodlun aoatata
(16 g) dissolved in tha mixdmm amount of vator. Tha
lxtttrs was topt oYamight« Zba sanioarINuona was
oollsotad and wasted vith vatar. Tha non-totenio

tatarial was rawovad hy washing it with pat.ethar* Ths
saMioarbaaona obtained was erystallisad froa athjrl aloohol

in the form of needles (1*8 g)y a,p«20IP.

JyBilvIii
rounds Cf 68,70) H,10.47{ 11,14.64.
CxeHs"30 ragolM St C| 68.77% H,10.46| 1,16.04J{.

Semioarbazons (0.7 g) was treated with oxalie
aoid (1.6 g) in 30 «1. of 3" alcohol and irefluxsd
on a water bath for 1 3/3 hr. The reaotion nixture was
pottred in water, extracted with pet.ethar 3 tines (3X30 nl).
The pet.ether extract was washed free of oxalic acid with
water, dried and the solvent renoved. The ketone obtained
(400 1ig) vas distilledt

b.p.lsaP/2 1.4917* -54.rf* (c, 2.1).

Analysis
fArondt C| 81.46| H, 13.34.
ragqnirest C, 81.08{ H, 11.799K.

IR spectruK showed bands att 1696, 1314, 1248, 1102,

1044, 938, 926, 840 ca*”. n.p. of 2,4-dinitrophenrlh3rdraaene,
102.0b.
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ItM IR tpcetroa was found to b« avgporiHpotabl*
with th« ZR fpoetrutt of valftranoo«» thm mix»d m,p» of
th« aofliiearbaso&o with an authontlo of tht fOMI*

oarbaxono of valoraiiont rwaiaod undoprosaod.*

A eoMparUon of tho phyiieaX eonstant* of
valoranona obtainad froa diffarant aoareaa la givan in
TabU XT.

aliaa.. Jaffifi"

Dp nl° 1.49M 1.488 1.4017
Wb W)|° -43P K)® -40.1*  W)[® -M.rf*

Saaloarbasoaa )
ko p* 20WO0?® a0«"8® aoiP

314 .dInitro*
SydMSona 99»100" 101~ 109.~

Tha Bothar liquor aftar tha filtration of tha
laaioarbaaona of valaraaona waa aztraotad with atbar and
tba aztraet vaabad fraa of ainaral aaltax Tha aolvant

vaa dlatillad off and tha aatarlal obtainad vaa

* Va ara thankful to Profaaaor T.R. Qovlindaehari
for at*pl/Ing ua with an authantie apaoiawn of
tha aaaloarbasona of valaranona.



olirodiitogrAph«d through gra<S« IX aluaina (ratio liXS).
It was ttlutcd vIth p«t*«tta«r, bensam and athar reapaetlwly*
Pat.a”ar fraetlont gava 3*6 g.
Banaana fraction gava 1.6 g.
Ethar fraetlon gava S«8 g* ef tha aaaiearbaioiia
of Yalaranona*

liftUIfciiBB of Hiillgjtiai <ni)

Tha pat.athar fraetlon <3«5 g) of tha abova
ehroaatographar vaa raohronatographad through grada IX
almlaa <Ili30| 106 g) and 8 fraatlona vara eoXlaetad.
Fraetlon 6 er/ataXUaad. Tha aoUd vaa flltarad off and
aubliIMdt a.p, 66”1 ¢ 33«8IM <e| 4.0).

AtMilwala

Foimds Gf 81.46} X1.80*
AX#a60 raqolraaiCt 8X«08| K, XX.79",

XR spaetx”™ aheva banda att 1461, X377t X307, X309
1836, UflO, U49p Xiao, 1X06, 1060, 980, 961, 847, 819,
787 and 776

Iha IR apaetrus of thla aolld vaa foimd to ba
Idantleal vIth tha XR apaetrua of aaalloxlda* MiIxad
M Iting point vith aa authantle aaapla of aaalloxida
raaalntd mdapraatad.

fha othar fraetioni of thla ehroaatogri*hy eontalne
an aatar,prebi®ly aa aeatata from tha IB apaetra, vhlah
eoaXd notba obtainad la para tent.



lialAtion of aMlloKiy)

The b«ns«ne fraction (1«6 g) of P ehxxsMtograpby
of th« noQokPBtoiile M aterial after raaoval of Talaranont
eeaioarl»ason«» on ehrematograplgr through gr«zn alatisa

(1t30| 48 g) gave a solid eoi™imd atltlag at 1047
k)|70 > 38.7® (e, 4.0).

Analyiii
Founds C, 81.08) U.87.
A1LNBBM rttqulraal 81,M H, 11L.7flIS.

XR tpaetroB shovt hands ati 3631, 1377, 1337,
1330, 1303, 1267, 1176, UO06, 1047, 103fi, 976, 938,
919, 902, 884, 873, M , 799, 763 emT™*

Tha XR spaetrui of tha solid was foulid to ha
Idantieal with tha IE speetrtai of saaliol. Hi»d m»p.

of tha solid with an aothantie spaoiman of Btaaliol
raaainad undaprassad.

On analysis tha bansana fraction of Tabla Z
was found to contain aaaliol, valaranona and sobs

unidantifiad eoapounds.

Tha acidic fraction As of Chart Z (98 g) was

traatad vith ica cold 20% potassim hjdroxida solation



till it ¥M alkalins. It vai extraet*d vith «th«r to

r<kaoT« anjr trae« of M atral Mtoriftl* Ths othor oxtraotf
ymv vMbod tr— of alkali and tho aoltoiit waa roaovad to
gat tha naatral aatarial (10.8 g)« Ttaa alkalina aolatlon
vaa aeidlflad v I~ IC* BCl in iea eold oozKiitions* It

was extraetad four tiaaa vitb athar* Tha athar axtraeta
wara ooabiJiad tocatliar ind it vaa vaahad fvaa of aiaaral

aoid with vatar. Th« aolvant vai raaovad to gat tha aaida
<64 g).

Sha aoidifiad vatar <800 n!) aftar tha axtraetion
of tha aoida vaa ateaa diatillad and 400 al. of tha
diatillata vara aollaatad* This vaa nautsaliaad vith
aamoniun h/droxida and tha folutioa vaa avaporatad In a
ehina difh* Tha papar <AT0fliategraph7 of tha raaidua
iiidioatad tha praaanoa of fozvia™ propionia» hutyria

and iaovalario aaida.

Tha Bixttara of athar axtraotad aaida <M g) vaa
fraetionatad in a Tovar*a eolmn* Tha raaulta ara givan
in Tabla T.

Tha papar ehroaatography of tha fraetiona vaa
dont in a ayataa of biitanol« athyl aloohoA, vatar and

liguor aaaonia (40tl0t40 + 4 al aaaonia).



JABtS X

Pr. B.P. Pro lira Vait *f Eq. vt
(m)
1 60-68 1.0 54366 1.4046 0.61 104.3
3 63" 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 14869 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 117136 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 of tli» fraotions was dona
in a Bygtmm of butanoli al” 1 aXootaoli vatar and liquor aoBonia
(40tI0t40M ml. aynonla)®
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Fraotioni 1«3 of f«bl« V w«r« eospoMtf of
liovftlorlo and p-Mthjl Talerlo aoidi and eonflraed

through eo”}aratiT« paper ohroMtographjr aod OLC analxtls*

Fraction 4 of Tablt T conaiatod of iaovalariei
P«Mthyl valarie aeida and tvo n«v aeida (Rf raltats O.fi)
and 0»78}»

laolatlon of liovaUryl aatar of D(>) «c*4iydroxy
jjfilftliirifl ftffia

Fraotlona M of Tablo ? thoiMd on* spot on
papar ehrosatographyy Rf valai 0«78«

Fraation 6 had tha foUoving phFiiaal propartlaif
n|* 1.4335| (<>!*y 18.10®.

IR apaetruB thovad banda ati 1787| 1486, 1389,
1294, 1944, 1183, 1184, 1096, 986, 886, 837, 760

AMXyta
Fomdt C, 68.931 B,9.3S.

CioHi|™ 4 rogolraatC, 69.38| H,8.97".

tha M th/l aatar of tha aeld (1 g) vaa praparad

ttsing dlaaoaathana in tha oaual aannar.

tejartIM 9T Milterl 9i*gi™*
b.p. 7a®/l m1., »» 1.43101 v 16.31®.

iteil T tit
Found! C, 61.48| H,9.49.
CixHao04 ragoiraatC, 61.09| H, 9.3SJ(.
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Tt» «eid (1.8 f) vat ti»i«r rMflvtx with
11 1laOH (30 aX) on a w«t«r bath for 4 lir. Spots trem
this hydrolysis aisctura vara takan avary half hour to
IQQov tha ptogm»M of tha hydroXysia* Zt was tovmi by
papar ohroMatofraphy that tha eoaipetaul vaa hydrolysad
ooaplataly during tha first hour only, as indicatad by
tha diaappaaranea of tha spot of Rf 0*72 and tha
appaaranoa of tvo spots of Bf vaXtias 0«£3 and 0*4X*
Aftar 4 hr. tha solution vas eooXad and axtraotad vith
athar* Froa thas”r aartraet no aautraX aatariaX vaa
obtalnad* Tha alkaXina toXutlon vas aaatraXlsad axaetly
by tha addition of 0.9S3 « mi (33 aX) and axtraotad
thoroofhljr v i~ athar* Tha agaaous Xayar vas saturatad
vith SaCl and again axtraotad thoroughly v i” athar« Tha
atharaaX axtraets vara ooablnadi driad and tha soXvant
vas raaovad. Tha rasidtia vaighad X*80 g« Chroaatography
of tha aaaonina salts shovad only tvo spots, Rf 0.41
and O8S  Tha rasidua vas distilXad imdar raduead

prassura. Tvo fractions vara eoXlaotad*

jajatiuttSfiufifl- b.p,9a.96®/36 m.
Colourlass Xiquid. Weight 0*76 g*
Bquivalant vaighti 104.3,

ZR spaetroB of Fraotion i agraas vith

isovaXarie aeid.



iiB iig iil
roundt C, 69.X4| H, 10.34.

C|AXon Cf 88.8| H| 9.87)(.
Eq.vt. 103.13.
Froa ohrosatocraplile bthaTlour (Q!f)y

ZR tp«otnui tnd «itilTakdait vtiglit th» ooapoond vm
found to b« IfOTalorle «old.

i8fgflIB4 fiCMIifltt* 138.X43V30 » o

V«lg)it 0.73 g. ColoorUtt Mjrv”T liquid vhleh
slowly solldIfltt. It vfts punflod bjrtttbliBatioai
m.p. 63«6S"| « |[IP* Bqgolvalont voifht 13!t.6«

~UiZtibl
Founds Cy fi0.6| K» S.7.
CgBxoOa roqolrott G, 60.ft8| H, 8.6af".

Sg. vt. 13L8.13.

Sbo XAtpeetrua of tbo oo™>ound vat ldontloftl
with that of () <<-hjrdrox7 IsoTalorlo aeld gl¥tn in

Iltoraturo.*

Froa tho abovo ovidoneoa tho paiint ooapouod
vaa ldontiflod at tha iaoTalnsTl ottor of D<«) “mlofArex]j

ilaovaltPle aeld.

YImig and 7aber, Can.J.Ohak.® 19«, Jifi»110.



laolation ef p>l«Itlo aeid

Tim Belid obtaiiwd bf thu dIttilU tion of
r«tldiii 9 of Tablo V ob eryttalliiatlon fvoa pot.othcr
gavo A tolld MItiBg ftt 68.89.

AnalTaia

roimdi C| 76.43| H| 18.80.

CieBsaOa roqulroti C» 74.94} H,

Tho Mixod MItIBC point of tht tolld ¥lth

an attthontlo «a*;»lo of palaltle aeld roaalMd tmdoproiMd.

wu>t yaa,lA«in

Val«riaB root oil fve« roott vith rootlots
(8.18 kg) vat soparatod into aontral and aoidle fraotlona.
Tho proooMiInc vas dono In fivo batehoa. A typieal

prooodure followtd is glYtti bolov.

Tho oil talfitn for pxooosainf vat vory dark In
eoloitr. Tho oil (flOO g) was takon in pot.other (3 1) in
a 6L leparating funnol (tho oil vaa oonplotoly nisoiblo
vith pot.othor) and troatod vith SOK sodiun hjrdroxido
eolvttion (900 ml) in ioo eold oonditiona. Tho oontonts
of tho aoparating funnol voro shakM thoroughljr and it
vaa allovod to soparato. Tho pot.othor la/or vaa aopantod.
tho alkalino aolution vaa oxtraetod throo tinot vith B3O nl.
lota of pot.othor and finally it vaa oxtraetod vith fiCO al.
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of fIM extraett \mi% oonbIMd tog«tli«r and 1%
va« vaihftd t f of alkali vith vat«r» Th« tolvant vas
dlatlliad off and tha nautral aatarial obtainad (196 g)
vaa kapt in a froaaa* |Ilia alkalina aolistioB ¥aa
aeldIfiad vIth 80J( lea aold aulphoile aold and It vaa
axtraetad with pat.athar lii a fiL aaparatiag fumial*
OurlAg aoldlfieatlon aocaa aelld aaparatod vMoh vaa
Inaolubla la pat.atliar* tha pat.athar lafar vaa
eaparatad* 7ha aoidlo aolation vith aollda vaa
filtarad and tha flltrata vaa axtraetad vIth pat*a”r
and athar raapaotlTolf* fha eonblnad axtraota vaa
vaahad fraa of alnvral aold vIth vatar. Xbo aolvant
vaa dlatlUad off to gat tha aelda (111 g) Inaolabla
aolld natarui obtalaad (176 g).

Talarlan root oil kg) vaa thaa aaparatad
into nautral and aoldle fraatlona*
7otal vt« of nat~tral fraction- 780 g*
Total vt« of aold fraotion « 446 g«
lotal aoUd » 78D g.

1aftlrali,” natttgal nortlon of VAUrlanroof
3Hte.l!gfl.ttt|g

Tha nautral fraetlon (78D g) vaa ooloiirad dark
groan* A portion of tha nautral fraetlon (60 g) vaa
dlatlllad undar y&etuui at a bath taaparatoro of 130*70V
1«6” m* and divided Into two fraetlon.

DlatllUte 13 g. | ftealdna 36 g.
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Zt v«i thua o”«rv«d that tlw iMUtrftl oil
eoataliMd y rj high boiling o6iittlttiiatt$ b»no« th«
dl«tillAtieii of ttM oil v«i abandoaid*

Tho nouiral fraetioa vaa than ehrosatograpliad
oTor thlrtr fold fr.11Z alwlna la batolIMt. Zt vat
eltttad with pot.otbari othar and ottayl aloohol roipaetlY vlijr.
Tho final roaulta aro fivon in Tabla VI.

Iht pat*«tlitr alttta <187 g) of table VI
was ehroaatograpbad through gr.XZ alunlna <ratio ItdOf 4 kg).

Tha reaolta ara glvan In labla TZX

f ABLB Vi
Vt. of nautral portloni 400 g* Alonlna gr.111 12 Kg.
rvaation Voli W a”t Colour
(L)
1  Pat.athar 35 137 Eaddlah yallov
3 Ethar 92 139 Park graaa
3 Sthjl aleofaol 90 13 Brenniab blaek.

«SrSfrss»ss» «es=s«SI?StSI»SSSe™* «* «etr» ««SSSS»»S*ry «rs»rsrrirss«™
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10
11
18
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14
15
16

SIhiMnt

VVOIOM
oa)

2«D

floo
1000
tefUMUI

20D

Sth*r|l L.

« 1 L.
8 L.

TABIFB m

W«ight

<S)

5.M37
12.8188
il.aooa
7.6M
4.6180
6.8388

6.8101
tr«MS J

4.9860
6.3636
6.8830
4.0017
4.1960
8.8106
80.1773
9.8S81

11.8418
trmam*

R«urlit

6 alnor p«aki of
mootmrpma»» and
4 paaics ot eatqoitarpaiiaa
by OLC analysli.

All tba fraetiona
vara eoloarad
daap raddiah

jallov.
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The ZR sp«otra of th« pat.«th«r fraotiont of
Tablfl VII did not show any functional groupt indioatinc
th« pr«t«ne« of kgrdroearbons only. Thm pat.«th«r
fractions wart eoabintd togethar (66 g) and It vai
distilXad to offact a saparatlon of tha nonotarpenat
and leaqoitarpanaa.

Honotarpesa hydi?ccarbon« 4.2 g., b.p.110&/10 m«

Sasqultarpana bydrooarbons QO g., (as raaldua).

The saaqultarpana fraction of the hydrocarbon
on OLC analysis shovad 4 aajor paaks. Sxtansive coluan
chromatography of tha hydrocarbon aixtura ovar hundrad
fold gr.l alumina faiXad to giva the indITidaul

coBiponants in a para stata*

liolation of patoiaottli alcohol (V2)

Fraction 16 of 7abla YIlI coUdifiad* Tha solid
was crystallisad froa pat*athar and siOtllawid, a.p.
1ai.8® <8, 0.8).

roundt Cf 81*0| H, XI*7«
Ci#960 raqiiirasi 81.03| 8, 11.799(«

XR spactrun showed bands ati SfISI, 1370y 1368,
1323, 1873, 1311, 1179, 1173, 1140, 1100, 1047, 1038,
1006, 996, 981, 964, 987, 887, 864, 816, 776, 734 o«-I.



Tht ZR siMOtnui of tim toHd vas tovmA to bo
identloal with tho IR epoetruH of p&tehoaXi aleohoX*
MI3»d aoltini potnt of %im tolid vith an mufehMitlo
«aaplA of pmtolioiili aleobol foawiiMd ondoproMod.™*’

A ttodjr of til* ZR tpoetra of ~ Dboasono
fraetioni 8-14 of T«bl« VII fhowtd it to eontaln
ottors and aloobolt (abaorptloiis at X742 ea*” and
3581 Tho btnaona fraetions novo ooiiblaod
tofotlitr and oliroaatosrapliod tliroagh frado N aliadna

(ratio It")« ftao ovotiilta avo fivon i& fablo TZIZ*

Tha pot.otbor fraetiont 1.16 of fabla ?ZH
wora eoabinod togotbor <18*6 $} and diftlllod ondor
Taomw*

D Utillata 1.1 g«» b.p.IOfi.luP/3 m*

Sba raaidita (11 f) vaa found to ba tmdlatillable.

Iift

Tho diatllXad aator (1«1 g) on axtonaivo
ehroaatograplqr affordod a saaqoitarpona aoBpound
iluapaotad to bo an oxida fsoa Ita ZR apaotntn in Torjr,
e1all anoonts (26 ag)e ZR apaotrwi CFlg*3) of tha
eoBpouBd atowod banda ati 164S(v)9 1i608(v)« 16ae»140«,
1368, 13fi8, 1836, ISU, 1190, 1087, IOfiO, 988, 678, 985
887, 848, 811, 798, 70D on««

¢ Wa ara tIMnkfal to Dr. Sakh Dav for aumlying aa
with an anthontie sanpla of patobouli aleohol.
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Basaaaa, 80
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X VzZIZ

W alfbt Katora of R

compound
(f)
0.8017*
""j.aoid Daap FTft0_tl0 It
.16
1.8643 faUev sbow an
absorptloii
0.8088 liseoas at 1748 oa-1
IndiaatIBf
0.8813 Uki«iid fbi praaane*
of aatar.
0.8844
0.6180
0.3800
0.3876
0.7217
0.3130 .
0.6389
0.7696
1.0913
1.8793
l.a674
2.8728" Baddiah Fraatiena
17-37
2.8706 yallov ahowasa
hjrdrox/I
2.2130 1;<unc'gion U
2.2374 zmi omU)

2.9008
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33 Banaanay 60 3.4006

23 n 2. X8XX

34 N X.8038

26 360 9*3X72
It 6.0697

27 X L. 3.69X6
Sthar

28 X L. 3.6fi3X

S$SSSSSSSSSSCSSSISSSCSSSSSSSSSSXSSSesSSSSStB SSSSSSSSttssssss

Th« TOMIAM (IX ) aft«r diftlllAtion of tfax
lov«r boiling «st«rt vat eoloimd d««p rod. It vaf
t«IBi& in XD 1! of othyl aleohol and 3 g« of aetivatod
oliareoal vas addod. Zho sixturo vaa foflimd on a vatar
bath for 3 hr. fho mixturo vaa flXtorad* fbo aoXid
raaidoa on tho funnol vaa vashod vith hot o~ X aXooboX
eeloraX tiMia* Tho vaahinga varo Alsad vith tha fiXtrata
and the aoXfant vaa raaovad. Tha natariaX obtai&ad vaa
a rary Tiaeoua Xiquid, paXa yaXXov In ooXour* TLC
anaXyaia of thia eoigpotafid ahovad ona apot.



This coapound (8 g) vat r«flux«d with
aleoliDlis SDH (SO al) on * vattr bath for 3 hr* Th«
roaetloB aixtar* vas oxtraetad vith athar (60 kl1)|
thraa tiaaa. Tba eoablnad athw axtraata waa vaahad
fraa of alkali with vatari driad and tha aolvant vaa
raaovad. Tha nantral portion (5.6 g) aolldIflad™*

It arjratallisad frott aMtena”aloohol (I1tl) in naadlaa”

Iep. 137®t - 87.1M,

FDundt Cy 84.13{ H« 12.03.
Cs#5(p ragtiiraat C» 83«9e| H, 12*19(«

2E aiae truB ahovad handa att 3472, 3311, U93]
1136, 1066, 1066, 976, 960» 9S0, 886» 840, 803
Tha XR apaatrUB of thia aolid vaa found to be idantioal
with tha IE apaetrvn of p-sitoai#rolft MaDad aalting
point of tha aolid viih an authantie apaeiwin of

A*sitoatarol raoaiiMd tsidapraaaad.

Tha aaidia part (8 c) of tha aatar on SLC
analyaia ahovad 3 apota indieating tha preaanaa of
thraa aeida, vhiah aould net ha oharaetariaad.

Tha analytia of tha banaana and at”r fraationa
of Tabla VIII ahovad than to contain patehottU alcohol

onlx*
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AceXeqrtamtjgn of tttitr fraotloni of W U ?I

Itao othftr «XiiaU (199 f) of Zabl* VZ vas talcoii
in potcotluir (1 1) and troat«4 vltb aotlTatod ohareoal
(30 f)x  Tho MIlztttro was roflmod for 6 hr«t flltorod
and tha ehareeal thorooghly vaaliad with hot pat«athar«
Tha vaahiasa vara eoi?iaatf vith tha filtrata ai”® tlia
aol*Bt vaa diatlllw | off to gat tlia aatarlal (UA g),

Tha matarial vaa eoXonxad daap rad*

Tha daaoloaritad athar fraetioa <75 g) vaa
ebfoMtogr*pbad through gr.IXX aliaiiaa (1i30» 8«af kg).
Tha raaulta of tha ohrosatographjr ara givon i Tabla XX*

laoUtlon of 8«patohottlaaa (V2X2)

Tha ZR apeetra of fraetiona | and 9 of Tahla XX
Ifidiaatad tha praamoa of hydroaarlxma* QW aaaljaia of
tha fraatlona ahovad 3 paalui aaeh* Tha fraationa | and 9
vara aoahinad togathar (5«g g) and ehroaatographad through
gr«X almina (ratio IfXeOy 886 g). Tha raaolta of tha
ehroaatography ara glvan ia Tabla X*

Fraatlon Xof Tabla X vaa diatiUad ovar aodlua,
b.p.lIO~ (bathVa aa»» 1,4MO0| («c)|* - 17.4iP.

Poiffldi Gf 87*86| U«71*
mairaat C, 88.16| 11.8#-
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TABLB IX

Fraetion SiMiIt might B«sark
viDIUMCaa) <t
| P«t*«th«r,300 3.7391
a m 3.7787
a. BXIS8ey aoo 9.ai39 L
Fr«itioni
4 N lo.ao00s
3.9
6 » 5.7376
ar« oolottvd
6 It 3.0887
de«p yttllev.
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 Hillov
14 « 1.1376" oUd

16 1U trM«a



Fraetioii B Itttat

T4BL

voloM (nl)

11
18
13
14

«

PR

*

»

10

Vivislit

(9)
0*4186
0.4016
O .am
0.498?
0.4178
0.3788
0.3818
0.36X6
0.3681
0.3381
0.3681
0.3670
0.8470
0.1718

bU

QW aaaljtit

1 p«ak
3 p««kt

8 pAVKVI

8 p9mk»
8 p««kf
8 p«aka
3 pmMkt

3 p«akt

3 smmkB.

»61 6

IB siw etrtti shovtd bands att 1383, 1364| 1383
1896, 1198, 1188, 1180, 1100, 1060, 990, 988, 0*3,

989, 911, 860, 811, 786, 744
MIffl ilinaU ati
8.83 aa4 7*BS/T,

9.186, 9.1, 9.04, 8.76, 8.37,

Sha hydvooarbon gavt a poaltlT* tatra& itroM tluaia
tatt. Tht IR and HWR spaetra eonflnwd ita idantity with

"«latalioalana.



bi
UA XX Vixi, X

Fraetions 2*13 of Xw«r« oonstituttd of
Al and fP&toboul«net oonfiratd through ooaparatiw
ALC analxtls with mixttira of patehoaX«Mii proparod
froB patohonll aloohol*

Itautlon BFf t~lteiUrpl (vn)

Tha ather fraotioQa 17«16 of Tabla XXon
erjrttalllsatiDa fioa athfl alaohol*aeaton« Bdbetur«<Itl)
fava flaa naadlaa of a eo™pound oMItliif at 137°$
fajg* - a».sP.

mBfd C| XE*X*
OstsfiecO ragoirast C| 83.99| Bt

ZH apaetruB ahovad bauda att 9472t 3311, 1193
1136, 10Ge, 1056, 975, 960, 903, 886, 840 and 803 eia>"
and vaa ldantloal vith that of p*titoatazol.

Tha nlatd aalting point of tha aolid with an
authantia aanpla of **altoatax«l ranainad nndapraafad.

rraatlona 10 and 11 of Tabla Xwara traatad with
90" Mtharl aloohol* ~«altoatarol saparatad out* It vaa
flltarad off and tha filtrata ooneantratad* 7ha proeaaa



wai r«p«at«d to r«aoT« ~esito«t«rol eoHpltt«Xr«
so obtAlBod on ehromtograi® affordod a
solid eoBpotmd aslUm at 104P, k )™ * 37.6®(«, 3.0)e

i1 IMOaill
FottSdt Ct 8X«06| H, 11.83.

CI#9f0 81.0°1 Hy INtfiSf.

XRsp««tn» flnowd bands ati 3SS1, 1877, 1337,
1330, ia07» 1987, 1176, 1205, 2047, 2028, m , 838,
929, 909, m , 873, 838, 799, 788 es*".

IK spsetms of tbs solid vas fdoad to !>
Idsntieal with th» IB spsotrua of naaliol. Ths M lting
point of ths solid on adKixturs witli an atttbsntis sa”pl*
of aaaliol vsaiinsd uadsprssssd*

Sbs bsnssns frastions 3*9 of Xabls X vas fot»d

to oontain aainXjr patelioiali aleoliol and M aaliol.

ImrMtHttHin of %t» M idi of toU tl«b kb.* oil

Ths aeidlo fraction (448 g) of ths valsrian
root oil with rootltts, obtainsd during ths initial
ssparation of ths oil into osntral and asidie fraetions,
was distillsd to ths lowsr boiling aeids (b.p.
110.140*yd8»ao0 ns, 388 g). fiam distiU ats eonstittttsd
of isoTalsrio acid only, eonfirasd through ooaparativs

papsr shronatography and QW anaX ~is. ths rssidus of



tIM atol« diftillatlon vin i1taa distillad to tmot*
th« lovtr tollliic seldt* 8twaa diitilltd aeid dokaiitd
(&8 0 vit* tomA to ocoBtain Itovaltrie ad eeatdiyl
Talarie aalda enlf« Tha raaldoa aftar tla ataaa
diatlUatian vas mrtced cat and dlatillad mdar high

Teeliea.
Fraetion bepe ekt
| 140«7<f/0*6 Ute
9 I£0.70°/0*0s M, 94 f o
8 SaaldiM 489.

Zna esgetialit aolda of tha ateva fraatloa
ectald not ba ebaraatariaad a0 far*
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iI* Kripiatky, y«R«rottt and F«”~ni| Coll.CM eh.dits*
Com,, 1884 (1960).

A. Stoll and B.Seoboeky U iblga, Aany jQ },168<1087}e
At Stoll™ E .8t«b«ek and D .Stouffaehor, litlY.ChIB«Asta]
JQ, 1306 (1067).

XelfiBfli, Tltvapal and K.li.Handa, ind.Porf.17,65(1967) ¢
XoJtIBfh and K.L.Baiida, xnd.Oil aad 8oap,J.2JB,178(10")«
K* BttUoak, Pham. J., iiZ, 168(1906).

Sadgopal and B.C.Gulatl, 8oap, Poff. Cos,,

J8, 1006% 1180} 1861 (1966).

A. Paul, A6.Bavdalur, R.S.Jeahi| O.H .Kttllcaral, A.& BaOf
Q.R.Kallcar and S.C.Bhattaoharjrya, Parf. * Em .0 il Hie.,
ja, 116 a060).

F.D. Caiftar, F.C.Cepp, B.8a»i "

and K.&.BQbraaanlaii, J.Chaa.Soe., 1604 (1080).

a) C.DJaratil, T.R.QovIBdaohari, B.H.Pai, K.K.Porutlie-
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6 g MMARY

7)m ctcrtoebsB Istrjr of tte wreeqiiit«xp«iii
totoM f v«ltr«ndM | liat bMa proved as tlwvii btXov
bf TakMBte by a of d«gr«datioii
r«M tioiis of vaXtranono and (kotidoaM>X« SlalU r
dogradatiirt oi”trlatiitt haTo baoii earrlod out hf
tho aatlier uvalBg aaallolt aaatonlii and “«oiadoMDI
vithottt prior kaevladit of th» oarllar pablioation
hf tho Japanoao wortera. two A*rins tetonaa darivad
fiOB valaraBoiMi v Ith lutte grot® at earbon atoa 9 and
carbon atom 3 hava alao baaa praparod fvoa T&laraiioni
bjr a aariaa of raaatloaa and ttaair OBD oonraa atodiod
vith a Tiov to throv light on tba atarooabaalatty of

lalaranona*



th« valitraiioif ims
ItoU t«d first bf Stoll and eo*«ortert® fsea th«
roots of laropoan Yalorlaa* Zt lias hnai oseouBtorod
siiMo tlisn Sa a Bttnbor of spoelosf ee8*
a& Indian nard”t »agdostaohya JyiJaiiaiit Indian
laltrian root oil” and Jajtaaiso valsrian voot*/
QoTindaeliarl and eo»«orksrs isolatod a sssquitorpont
twtono froa tte oil of tbo foots of Jatanaasi (bUCHfii**
taohys JA Im illi) uuS naasd it jatanansMis*” Xt was
proYod lator that jatanansono and valoranons wsro

idontioal*

Tho stmetiiral invostifations of valoranons
vsro initiated bjr OoTindaoliari* Zt was Iblloifod hj
Cropinslgr aJlal* vte proposod two altomatiTs fonnlaoi
<l) and (Zl)«™ Xhs Indian vorkars proposod struoturodlZ).®
On tho basis of this slcsliton and th« faot that thojr
obtainod (*) oarvonsnthono (IT) as a dogradation produst
of jatanansonay DJorassi and oo-norksrs snggostod ths
absolttto oonfifsration of Jatanansono (valoranens)as (?)"
hr optioal fotatovf disporsion stodios of dibvoao*

jatanansons <VI) applyinf ths axial «(«halokistotts rttls*

Ths Csochoslovakian werters”™ roiBvostigatod

tho nain sovios of voaotions of tho XdAXmr authors
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and poiaM e«t that Urn dshjnSfobiwHiyitioii “rodMt of
1naotooaD jataM iislt anhydriat did mt giv* (e) aarvo™*

M Btlioiia and thay pvopasad tba gveaa atrtattural fonm la
Z fbr valaranoni* fha Csaali vorlnapt fitte r advanead
%ha abaolnta oonfliiiratieii ef vaXaranona as (TZZ) ligr
tha applioation of tbha axtaadad Xaatana rula and tar

tha X«rar aaaljrils of ttoa tooBinatad aahrdrida of aoao
nervalaraaoio aald (mx)*~" Soteaqiiantly tlia Japaaaaa
vorlDara laolaW d Yalaraao&a and liydfoaqr Talaraaoao fioa
tom oil of J*aaaaa Valariaa root* fhajr aaHabllaliad tlia
staraoolM M iatnr of imlaranoBa aa <ZX) kf a aariaa of
dasradatSon roaotloaa*”" Vliar propai”® tlia «c»”*iinaataratad
totoaatar (X) fios Talaranoiia and » aorfOtpoiidliM|I
ttBaatQratad teto oatar CXZ ffoa p«and«raoX (XZZ) and
pvavad tlia anantloaarie natuvo of thaaa ooapoiadf
tar aenoohroBatio rotatlona* Ylia vaaation aaqtiM iaat
oarrlad ottt bf tbaa avo abova i& M aaat X and 8.

X rdlatl Yo ataraootasalatr of tiea ooatroa
In tha aolaaala of veXaram la fiaiad vitboiit dootat
aa vn or Xt Xiqrwork » « alao trothar Ollchicea

Prior to tiM publieatioa tar %4a Jaoeeeeo Vvorkaral
aa eoBMiaalaf oTiteaao ootdd ta praacetad ragardlag %
ateedluta ataraochealatrr of TdaraielBa™ flia diffiaaltr
anaaa froa tiza faet that veXraooBa is a cia™aalNia
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Bayer-Villiger Oxidation

Hydrolysis

Pyrolysis

Bromination ,

Debromination.

SCHEME No 2

0-

Dehydration,
Hydrogenation.

Oxidation,

Bromination,

Debromination.

HOOC

H3COOC

HACOOC

HO

Esterification,

Acetoxylotion

Boyer-Villiger

Hydrolysis,
Esterification,

YT
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ean al¥«ri tain up oat of two potsilil* two tbair
eonfonutions{ thlt M int th« applieatlon of phyBleal
mthods tOBh at eptUaX rotaterj ditperfloii aabigiiDiif*
Tte eevpoittd U mvmml la lavliif anguUr Mttaarl froig”"
«% Iwth th« ring Janotioni b«tw««ii tto two rings A aaft B«
For this r»a«eik| no easily M»f«M & (» «o”potinAt
art vrallablt te vhlI® th« ooapoand e«a b« eorr«Xat«d.
RaMiiitlT V «KXtm bat reported Va» optloal rotatory
diaportioii eisrvoa of staroidi baviiig aatli/1 ffrot*t at
tooth tba VB ring Jmotlona*”"

In tlio Rational ChoaleaX Lafaoratoryi J*nayZndia,
I"ttaelkarjTa ot ml. liaTo alao laolattd hydroxT valtranoiio
along vitb valtraBono froa Indian valorlan root oil and
havo indopondontXy oxaainad thoir atm sturtt. Sona of
tteio rosolts havo boon pnbXialiod.® A Joint papor
haa alao tooon putolialiod vith If. Kltw and Oom ot al
regarding tho atooolate starooohoaiotrjr of Taloranono*#
In tho ootirto of tliltt a aorioa of dogradatlon roaotiona
¥oro also sianltanooailjr oarriod oat br ttm prosont
author iadspondontly using aaaSiol (XXIX>9 «c«santoaia
(xxm) and *~—v0»9m| (XIX). MainXjr haoausa of tIM
liaitod aTaiXabilitjr of tho box rav aaterials tho
sorios of roaetions oottid not ba brought to tho logioal

oonoluaions. Xha rasolta havo also Xoat soao of thair



original sigaifioanet teeauM of tho Japamao publioatiea™”
Thoy aro bovoYor pr«aontod in this ohaptor*

la 8el»iMt 3 and 4, voaotioiit earriod o\ vith
1aaliol (Xl1ZZ) art ahoim* In SelitMS 8 and 6| roaotions
earriod out vitli «c«aaatoiilii (XXSX) and p«oiia«»K»i(xn)
axo roprosoatad*

In SfavBo 3, folXoving eeecatially ttaa proetdurt
of Buchi™ aaaXiol (XIII) vat eomrartod to Its banioata
and pyrolystd to gat ths aixtura of bydrooarbona (XIf).
Tha hydreearbon aixtura vaa oaonolyaad and tha noricatoaa
(X7) obtal&ad on Bayar-VIHIgtr oxidation gava tha
Xaetona (XVI), Tha laatona vat hydrolyaad to gat tha
hydroxy aeid (X\rU). Zt vat oxiditad and aatarifiad to
tha kitoaatar (XVZZI). Sha oyeXopropana ring in tha
kateaitar (X7UZ) hovavar eould not ba affaotivaly
itoaaritad by rafXuxing it vith 10$ potatiitai hydroxida
aoXtttloa in dioxaaa aoeordiag to ttat preoadara dataribad
in tha Xitoratora*” Biaea aaaXiol it a rara tarpaaio
aloohoX oaly liaitad quaatitiat of vhioh vara aTailabXa
at our ditpotaXi va vara coapaXXad to Xaava thit tariat
of raaotioai at tha panuXtiaata staga*

In Sehaaa 4, aaalieX vat dahydratad vith thionyl
ahXerida in pyridiaa to gat tha hydroaarboa aixtura CCIT).
Tha aixtara of hydroearboat vat tabjaatad to itoaariaatioa



SCHEME No. 3
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with UIM o « ™ 3iit dUaiiM ™M the *m w U
doabl* ben& of ttoo IqrdToearteii B IfraM iatp tht riBi
to 81T OM* oMian t«tfo3c oUtetloar

of (XXX) ftffordo4 ttm eryataUIBi dSel (XX) vlileli
ezlditod to tIM aitotoiw (XXX) mth It*d totruM tato.
Hjpolodito ozldAtloii of tlio aitetOBO (XXX) gavt tbo
tetoottor (XXXI) in poor yioiai. ttm soqwneo of
roaotioas v«s also m% tvattHmr pwtao4 “oaoio of tht

Bwm raaaoBt 1eB tloatd oarXior*

IB SohoM S| <-) <«aantoiiiit (XXXIX) * JUreh*
rodaotion fava tlia oasaturatad tetoaoid (XXIY)* tbo
1eth rl aator (XXT) of ~ wvntattiratod kote aold was
praparod. fiaduotiou of (XX?) vith lithiua alOBIAliui
toydrldo affordad tkia dleX (XXVX), «ha W ifUto of
OB rodootioB vith litlUiiM aXtadnivB hardrldo fata tlit
hjrdroaarboB (XXTIX)* Ilia hydttKiarboay liovavory did
BOt roaot with oaaivi tatxexlda to fiva ttm dofirad
diol« It appaarad that duriBg tha roduttioa of tim
w aatoratad kato attar vith U thiiia alw IB Itai hydrido
tha doiAXa boad vas alao si«iltaiiaei» X r rodtioad* fha
hydroaarboa vat fouad to ha aatoratad. Tfait Haa alM
vat aot pttBtatd furthar.

Xa Sahaat 6| p-aodatM | (XXX) vat pat ibr

oaoaolytit to gat tha )nitoaXaehoX dpcrxxx). Bayor-
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ojddfttion of tlii taito-aXeotaol tStoHmMA th*
hjrAxr laetoM (XXIX)y vhIflU eti bjrdvoijnis woA
eftsrifioatioii gav* th« iioX ««t«r XXX O xidaiioa
of OXX) ftffovM til* bjpteoxar luito est«r OOQCX.
DtlgrdratloB of thla ooapot»d wltli aalplioiil«
Mid m tolOMii did not gift tlw dttirtd ipfodiMt (XI)
ead alt pvodiiet couXxd wot W ftaiy «liuraot«riMd®

kttor Mo MAIM of Maetiom vo diTortod
oar attOBtioB to eonvort valorcBoao to th« oomtpoiidiBi
*A ring tetoatf' vithi iKtogfoav at carlbea atoa 8 (QXXZI)
ead oartoa fttoa 9 QXXXXXZ2) 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 eocalo«rbaMiot«
Tboto rottati Ara %lm dotoribod ia thlf oh»9tar»

Siaoo optiool rotatory diapomioa bat booa
vidoly 1”"pllod la tho e-m= of valoraaocaof it i1t folt
tbat a briof roYlair oa the c”Joot aoald aot bo oat

of plaoo*

O ptloftl rototloa has booa uood fbr a loag tiaf
oo ft erltorioa for ptsrityi ~reof of Idoatltyt tow tho
dotomiaatloB of oaaBtloMrle aataro aad to imm oxtoat
ee oe jadloatioB of tho potltl«i of a foBotioaal groap
or of tho rolatlvo ooaflgaratloa of difforoat aoyBBotrio

ooatrot In a aolaaalo*



XXXnr

XXXITY

XKX3ZI



"Optioal rot«%loa 1« to ttinmUr
bIm friftilte* and oooitrt vimii a tv”~itaoe* tiN U uaits
ttM U ft aiKt riflit band of a I»«i of
eireulArly pelariiod U fht vitli ttM gnal ToXoeitgr*
If tIMso eoi®oiioiits art abioviwd mqttalXjr» tha
optieaX rotation vilX vary vith vav«lanitti| and
elattleal aquatioiia hava baaa propoaad to axprosa
thia» Tha variatSoB of spoolfle fotatloB vIth vava*
laagth baeoMi graatar aa tfaa alM ofptlaa band ia
appfoaabadi aad, aa it ia tra‘foraadi a Cotton affaet
1ar ba obaamd, tha optieaX ratatloa ahaagiag rapidlr
la M faitada aad aiga*”~ Thia ariaaa vhra tha
Tibratiag alaatria aoaaat aaaoeiatad v I ttia optioal
alMorptiaB baad baa aoanparaXXal eoplaaar eoapoaaata
la aaparata parta of tlia aoltatila* flia aaiiotviepar
la blgh vhaa tht abaorptloa ao-afflalaat ia lav aad
thia aakaa tha i“iaaoaaaoa aaaaitifa to atm otoral
ehaagaa vhlahf ia gaaaraXy affaot a vaak iO»aovptloB
baad mrm than a atroag oaa. Tha ~fariatl®a of optleal
rotatloa with vavalaagth ia daaaribad by a plaia etxrvoi
a aiagla Gottoa oarva or a attltipla Cotton Qu«rf« vliaa

aairaral ahaarption baada ara affaatlva*”#

Tha olaaaioal vork of D jaraaai® and eo«warl»ra
in thia fiald of B¢ haa alaarly ahovn that tha aha3a«

atariatlaa of thaaa aarraa ara raaarlcablr aanaitiva to



etraotiiral f«cetort, iticAi = %m pvoxSjBltr of thm
a”rption fvoup to asy ofywwtvie eoniro or ooafior*
M tlonaX diffovoQoot*

ProTiotisl7y «h« rototory disporslon aoasiuPMMuiitft
voro oarriod otit by pttotograplile at*aodSy VOoro
laborio”* Xn 1963» pbotoolootrio flpoetxopolarlBoton
woM eoB M m lallj avallablo vhioh allowtd rapid loararo*
M ata of BD and voro also ooaparatifoljr aiaplo to opoi«to»
Tha proaost apootropoXariaatar avallaJlli pam Iti
dotanifiatioo of In tha fagioii of 7000*e00 4**

BD ettnraa are of two t|poi in gooaral <i) plain aia*¥»t

and (11) aaoaalooa ourvaa.

Plain ounroa® dop”sding iQioti vliatliar thay riao
or fall tovarda ahortar vafolaaftii, aro of t¥o tjrpost
naoaly poaitlva and aagativa* A plain oiirva ia to bo
azpaatod for ooag”isiday irhiah do not abaorb light vtth, in

tha axpaoM ragion of tha rango of vafolongtha M aattrad*

AncvaaXooa oarvaa aro of oo typaa trla* (i)
alnglt Cotton affoot aurfO| and (11) srultlpla ootton
affaot ounpo* Slinglo €k>tton affaot ourvo ia ono vitli
a gaoHOtrioal naxSjran and nIiniMoa, vhlah aro oallod
poaka and trongba roapaotivaly) tba amXtipla ootton
offaot oorvaa bavo tm or nora poaka and a oorroaponding
ntinbar of trotigha* k poaitiva Ck>tton ounra ia ona in
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vhieh th» peak oecttrt at « Xari®*r v»Y«X»agth and in a
nagativ* aetten etmray tba trough it ftoaad at tha
largar vavaUngtli. Xha T artiaal dlstanoa batvaan tha

paak and troogh la taraad tha aBplitada (a).

Tha aholaa of aoXvant la dataniiaad hj ita
tranaparaHQ/ and aolahility eoBaidarationa* fha auah
naad solvoats ara dioxaiia aad aithanoX. Zt la ispertant
to x»ta that a ahanga of aolYoat aajr glra rlaa to aoM
fttB daaantal altaratlonsy aapaalallr ifhaa tha aolata
1olaottla la flajdLhla and aa& aidat in dlIffaraat aolraiita
la diffarant prafarrad eoaforaatloiit* a«Ch]oro»6i4W "7l«
ojralofaaMiioiia givat two dIffaraat optlaal rotatory

dispartlos eorfoa la aathaaol and la oataaa aolatloa*”

Mtieh work haa baan earrlad out vIth ao”potaida
eoatalalag a oarhoajrl grotipi alaaa ita iatrlaalo
ahtorption ooafflalaat la loV| and tha hand liai la a
aoBTaalaat apaatraX ragloa* Far aora laportaat vork
haa haaa oarrlad out vIth eyaXla eoapottndt and tuo

gaaaraX prlaalpXaa aaa ha aada*

(1) That aaaatioaorphf glTa airror iaiga Cottoa
affaata aad (11) that ilaiX ar ttaraoahaalaaX aariroiHM Bta
la tha ragloa of tha aarboajrX group Xaad to flalX ar
dlaparaloa eitnraa. Th» faatora whlah affaat tha optlaaX

rotator/ diapanloa otmra of rlag kstoaef aaeh aa tha
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steyeldt art rIBg sIlm, els or tnnis fitfion of rliigSt
tho rolatloB of thi eartensTl to tIM ring JUMttiyoy

ettb ttitn M itt at tt» JUBOtioa ev to tlio oarlieiirl
Cfoap or o%b»T ooBfonMtios*! offoots* Iftiwik tho

oid N itit«ftiit It f«r nmwA twom tho mrteiqrX aktorption
fvetipi its nattiro lim vory littlo offoet w tt tte
oilim* Por ozftBpl#* in oi*pefoiiliii tMA biU aojUls and
otter olM tot vith difforont gvoupt at C17 petition of
tbo itoroid ttelotoSf tte rotatorjr dlaportloa “iaraetorl«
ttlot of tilo Mala VB riaf roaala tte taM*

OED ounrat telp la dataralalJii tha loeatloa of

earboarl groiipt la tha VI/C rlagt of ttaroldt.

Tha ~ aorvat of eliolattaB «8«oaa (XXXZ7) aad
4.«Ba CODQCT) dlIffar la alfa*”"»

A dliffaraaoa of aiqplltiida It obaarrad with tte
aaatataa of arioataa«3{l«ol»lixoaa (XX3nrz) aad Brgoataa*

3p.ia.oBi (xm n).A

Tte ottrrat alao glva laforaatloaa If aora

ttea oaa aarboajrl ffonp la prataat la a atarold*

Zd tte oasa of aidM tltatad daea2oaaa (XXXYUZ to
XU) tte OHO atanra It aaialr dapaadaat iipoa Mm poaltloa

of tha aarboayl grotip la ralatlea to tte tttbttltaaata*”"
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OEO Is woTf valttabl* in tortiiig oat tte
tonooteoloal oonfonMtijoiial probl«Bt of osraHoO
BjttmwMf o.g* thi 6C (XLU) and <XLzU) isoMVa of
ABd]rottaB*17p-el-3*oito dIffor oaly la tho VB rinf
JimotloBy but haro diff«ro»t ORD eunw t*”~ Anotter
saea’pl* of ehelottan«4*otio and eopivttca-4«ono (6{t*
eboltttaa«4-oni) hm ynvf difforont CRO

Tlia eU™* and trans* XO«*MtliyX«a-dooalDBti OCUT
and JHIT), glTo ORD eunrta of oppoaito aim ft&d oorroapond
eloaalr to thoaa of S<4Gato*™» and 3«teto "««toroida

roapaotlvoly.?

Aadal and aqoatorlal hydroxyl gvoupa adjaoant
to tha earbonyl groiip In ataroida ahlft tha aid point
of tha Qotton owvaa to Xoagor and ahortar waYOlangtlia
raapaotivoljr*nn Aoatoxy ivoit*a liava a aiallar offoot,
and| if axial laad to anhanoad aapUttidaa* Zba affaet
of «c»)ialogan atoa la alallari and najr avon ohaaga tte
aign of tha Cotton

tc
Thia rula atataa that Introdtiotion of aquatorial

halegan in aithar of tha poaitiona adjaeant to a oyolo*
haxanona doaa not affaot (lualitativaljr tha eotton affaot

of tha paf«nt kstona* On tha othar hand| axial halogan



hHW a profound Firtt of ally %i» rotatory
disfortiott oitnr* auffori a bathochroaie ihift vith a
eoB Maltant |I&eraata la tbo aapXitud* of tho Ootton
effaot. d»oondl7| tbo aiiii of tha Cottea afftat of
aueh an <*balogaiioorelohaxaiiona (thla appliaa ta
ehlorIBky teoaliiai and iodina» Hut not to axial
Xmrim vliara tha oppoilta affaot la aotad) oan ba
pradiatad la tha follovUig a*”lIrleal Banner* Aaodal
of tha eyelohejnnona ring ia plaoad In atioli a aannar
that ttia aarbonjrl groi9 oeatipiaa tha haad af tha ohalv
(or boat). By looking dmm tha 0«0 axia aa indieatad
hr tha arrow in Fig. (xurx and XVfU} a ayslohaxanona
%rith an axial halogan atoa on tha laft aida of the
obaarvar v ill ahov a mgatiYe aotton affaot| whila a
paaitiTa ona vIU ba obiarvad if tha halogan atoa ia

aituatad on tha right tida.*”

Xha ootant rula ragarding rotatory diapartion
eorraa of saturatad kstonaa”™ has alao baan vidaly uaad
for oonfigurational aU otatata to a vida raaga of
oo”pouBda ia vhioh tha oarbonyl group ia plaaad in
a aix aaabaiad riag« Eaaludlag daaalanaa» aaaqpdlarpaaaai

ditarpanatf ataroida and tritarpaaoida*

ORD haa baan abit to ahov tha axiataaoa of

eoaforaatioaal aqgailibriaa ia a broaiaatad oia*daoaloaa«
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<o} Ois*l<»d«oaX»M (XUFXXX) vat eoBV«rt«d to thit x

M lallj oriM ted (¢)'a-tiroao««ls»l«d«ealOii»| vlioM
«tfoafl/ atgatlv* Cotton ofroot in iso-ootano gelation
roqttlY ot that tha eompoiind o zItt in tha atarold
eonfomation (XLIX} Vbon tlia diapartion aaaaitraM nt
vaa rapoatad la tha polar aolvaat aathaaoli thara
oeaorrad a radttetion la a”plituda vhi”™ la oaljr
poaslbla if a oartala pfoportioa of tha noa-«tarold

oo”™pooad <)) vith tha aquatorlal hfoalaa atoa la foraad?”

Thla phaaoaaaoa of optleaX rotatory dlaparaloa
haa baan vidaly aaad la aolTlag ataraoeh«aioal problaaa

la ataroida®**” ai” trltavpaaalda?”*”

In tha praaaat Invaatliatloa tha aaalfnad
aoaflftiratloa of Talaranona (XX) la furthar aupportad
throat a attad/ of tha OS> eianraa of tha twtoaaa
OCXXA aad XXXZIX) praparad f«oa TaXaraneaa*

yraa»fo»tloft® Tatoranoaa to totoaa xm X

Xha hitoaa vaa praparad fioa ralaraaona aa
ahovn In Mmm ?e¢ Talaranona on radootlon vIth XIthim
alttalB Itta hydrlda la dry athari racily furalahad
lalaraao X <U)« Xha alaohol vaa porlflad by ahroaato*
traphy ovar ir.X1X aaatraX aDaalaa aad dlatlU ad la
lfaaim * XR apaatrua of tha aloohol ahowtd baada at

S479 aa«” for tha hydroxyl groi®** Talaraaol vaa
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ddiydratod toy temti&g it vith phtluaic aahyarite at
870«88C" for | hr* «nd porifitd tor ttorom tofru]” to
fi»ld tte tor“brtartooD (LZZ) la 8ox»d Zt gai®

toaok TftltrftM on toydrofttiatloii indieAtiiic tliAt tto«r«

vas no tiuAf« of tli* toatie atailAtoa dariiic Aol riratioa*
Zte InydrooaftoB vaa oxidiaad v ltli «ediUB dieliroaato

in flaolaX aoatia a«id and vorkad up to afford ttio
onaatiiratod katoiia (LXZX)* It vat puriflad tor
atoroaatograpliir and tliaa threi®li Ita aaaloartoaaeaa v lii”
M itad at XfMOG”™* Ttoa XR apaatma of ttoa aaaatvatad
katoaa afaovad toaada at 160D aa*" < 0«0 atoaorptloa la
aeajQgatioa to a ioiitola tooa™aad otaaraatarlatla ultra*
Yjbolat apaatrtai* Tha aaaatoratad katraa vaa toydiD faaatad
to tha aaturatad katoaa OOQCZX) ia attoaaol ia prtaaaaa of
Adaai* aatalyat. tha piarlflad tetoaa ia a Uqald* XH
apaatroa of tha kat“ia (Fig* ~ ) ahovad aartooayl
atoaorptloa at X794 aa-~. JOm apaatnai of tha kateiia(?li.5 )
ahovad algaaXa at 0»8S N <ttB) aad O«M ~ (M) ftor tha
faur aathyX groapa'aad alfaaXa at t.l8» t«X7f a*«X aad
8.M N CB} for tha faar «c«[¥dram atoail.

TraatHfanVirttoa gf nkrttnent ™ latgiwv - (o0c2X)

Xha featoai (XmxX) vaa praparad froa vaXaraaaX(Xil)
aa ahova la Sahaaa 8* TalaraaoX vaa dahydratad toy haatiag
it vith tooria aaid at 0N for 8 aiaittaa. Tha prodaat
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vat vortod 19 as otiuil and tha raaultUBg hariareearl»ii<XiXX)
vaa diatilM and parlflad Igr ooSnHi otaroBatogvaplir* tIM
hjnivoearteii <€21} vas aablatta< to lifdiotoratlen raaatSoft
A paaaifig ditovaaa tlunoogh a solittiea ot IgfdicaaiM i
in tatvabydfofuraii at 0"* 7iia raaatioa vaa oarriad eitt
undar dvy ooaditiona la aa ataaa”“va of aitfegaii*
DilMiraiia vaa pxodaaad ky tvaatinc aodiw I»ovetard>ido

la dU”naa vitb toxoatrifloerida* Xltvoiaa vaa atad

aa tba eanrlar taa* tlia foaatloa pvodaat vaa tfoatad
vitu aXRallna iigrdro™a paroxldo to daaoapoaa ttaa bofoa
aeaplax«  Ttaa aloolioX (LX?) thiaa oM aiaad vaa FsriTiad
lir aoSjan abvoaatograplgr* a“traa of tiM aleoliel
ataovad bjrdfoarl abaoiptioa at Mft6 aa«*« tba alaotaol
(XZ1) vaa oxldiaod vitb 8i ahvoaie aald (Joata raagoat}*
Tha kateaa (XSXHZ) fovaad vaa pariflad tteouiti ita
aaaioarbaaoaa vhloh atltad at fte katoaa
(mux# la a ligoldt IR spaatnai of tha (Fif.G )

kitoaa ahovad tha eartooajrX abaorptioa at 17XS aa*"«

fba of3> amrvaa of tvo katoaaa (MN) aad
POXXXZX) vara takaa.

Ittoaa (xmx)

tha oataat diagraa of tba katoaa la rapraaaatod
aa ahova ia (ZAT)* It foUova t"iat "lia kateaa ahottid

ahov a aagativo Cottoa affaat* fha OKD oarva Orif» ~ }
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oir thiit }utom (XXX22) showi a atgatiirc Cotton offoot*

Xt has got an aapUtiaao of -a?, irhlc& flta th« oetaat
nOo noil*

fom ootant diagraa of t)ii» kotoiio it afaoim tn

2n tliii oaao also tilt totoiM tlitiilid tiipur a
atgatlTo Cotton offott oonro*

(Erx).

flit OBD oam of tliit

tetont (Tig.s ) ttaom a atgatlYo ~tton offtot* It

indioatot an aaplltiido of «2B« vhioh fitt tte oetaat
ruXt vtu *



I XPIBXWIKtAL

Pfptfation of fanioatt ef aMOiol (XM)

To —iliol (3.5 <) in pyridim <161#!), temoyl

73

ehlorlA* <3.0 »1) v«i ftddtd tflii]* ibAldiig and tIM M istm
iBtpt at th« rooa tM ~rator* for 4S to. and r*flckDotd for

8 hr on a vator teth* Tlio voaetioii niIxliiri ¥aa tfaiii
pottrod iBto vatori oxtraetod vitk ottort » o ~r

ejdraet vaabod with dIl. BCI, aodiiM oarbeaato aoXoitloa

and vatar, driad» aolTa&t raaovad* fba vaaidiii vas
ehresatograpbid thfougli grXZX alHMiiia (86 f) and ~
baaioata vaa «X«fead vItb pat.atter and orystaXliaod
froB tbo MM aolTont (9 f)y mp«X03»XO0i**

xa tpaatnui of ttm baaioato ataewad bands att
IS9S, I» 0, X270, XSaSy IU 7, XX10, X087y XO«S» XOIS»
800, 711, 703 om*",

mini8§
rowdt c, 8e.78| H| 8«SB«
rogquiraai C|80«98| 9.80JK*

WESLSM liaSLSSf

Tha banaoata of saaXiol (9*6 f) «aa pyi*Xyaad
at too*3X0OV60 a«. in a pyrolyala fXaak tIXX tba
lIbaratioB of banaoie aoid was eoaplata (~-30 ntt.}.
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Th* p]rrolyi«d produet vai taktn In 9thmr anA vatIMd tr-
et bttnioic ftold with todltai earbonat* lolatlioa (108K
Th» etlitr eztraet va« vathtd frt« of allcall vIth vatar,
drlad1 aolTaat raaovad and tha raaidua etuPoBatoirapliad
through gr,X aluBina <30 s). Tha hydioaarbon (1»9 f)
was alatad with pat.athar. OLC anal/aia ahowad SOtaO
of Y-eaallane and p«*Baallanaf b.p.IOOVo.d mi*

XR apaotrtw of tha hydroaarbea sbewad bands att 1637"
1336, 1891, 1190| list, 1133» 1064, 1014, fMD, 8S1,83B,
897, 801, 770

1BMInil
Founds C, 88.83| H, 11.69.
Calo. for Cina4 C, 88*16| B, 11,80«

Itorhitona (Xf) fron hydroearbon (XI1?)

jAroeartaon (1*7 g) in ohlaiofom (80 al) was
osonlsad at O™ till it was eoi*lata* Tha ohlorafom
was raaoTad and tha oaonida was hjdrolTsad with watar
b/ haating on a watar bath for 2 hr, Ilha proditat was
aztraetad with athar, driad and ehroaatographad throogh
gr.XZ aliaina (80 g). Any tmraaetad hTdroearbon was
alutad with pat.athar. Xha lestona d »8 g) was alutad
with athar, b.p. IS0V 0.30 « *

D.S.P. of tha norlGttont aaltad at 178"«



XRipcetria of nor-awalloiM tbomd bands ati
1706, 166X (v)|] 13Xt 1397» 1361, 1386, 1880, 1808,
1188, 1178, 1166, 1180, 1016, 1070, 1088, 1016, 844,
800, 886, 774, 746

ABTftUIIIL
FoUBds C, 81»3| H, 10*8«

Cale. for CxijS"aOt C, 81«60| H, 10»7Qt.

te8tQn8 3tyi,.IgBE.i»mi3ifta8 W

To iiorM allDiw (860 ag) in tthlovofbra (60 1!)
porboBsole Mid (800 mg) in ehlorofoni and p*toltwM
ealplioiilo asld (10 ng) in teasma (86 si) wara addad,
Tha xaaetioa aiztiira vaa allowad to atand for 7 hr« in
fraaaa. Tha oblorofoni aoliition vaa axtraetad with
IOJt aodiOB earbonata aolotion, vaabad vitb vatar, driad
and aolvant raaovad.

/R apaotnai abowad banda ati 1784 and 1708 en-1

abowinf it to ba a aixtura of laetona and katona.

Hydrolyaia of laatona (Xfl) to bydroxroarboiylid aciddV XL)

Tha aboTa pzoduot in diozana (6 nl) and 10|l aodiai
earbonata aolation was baatad tmdar raflux for 3 br* Tba
aolation vaa eoolad, aaitraotad vitb «ttMV and aeidifiad
vitb a aaturatad aoltttion of tartarie aaid antil tba pH

waa Tha inaolnbla orfanie natarial vaa talcan up in



eth tr, wastMd with wat«r| drica, tolTt&t r«aoT«d«

Xli« kiydroxjr aold vai eryttallit«d tjom p*t«tlicxr*«tIM r
lztar«, Xb« hydrox?r fteid .(475 MF), MIted at 119
IR «p«otrtta ttaov«d Iwndc ait 3a0S» afl84, 3404
13a7» 1366» 1236, U90, 1117, 1064, 1041, 966, S84,
607, 881, 846 OB.".

AMIW il
fotmdt C, 70.80| H, 9.S9,

Cftlo* for Ci4B24P3t C, 69»96] H, 10.07"*

tekxaur (OTiii) fw hiaiog mm oo0rn)

Tht tiydroaqr aold (406 ag) in pyridliw was
add«d to pyridUit-QhroBio «zld« eoiQilax pM partd bf
adding ohroale «Rid« (1 g) to pyridin* (™8 bD i eooltd
to 10»1£P. r»aetloB vljctara vat stirrttd for
17 hr. at 37« fha roaetion produet vaa pourod into
vator, oxtraotod, vaatatd with dlI* BCI, vator, drlod,
solTont r<aoTod« Ibo teto aeid obtaiaad was oatarifiod
vith diaaoaathant as tiaoal. fha kato aatar (800 had
a b«p»16fir/0«6 m»

IR apeotroM aliovad bazida ati 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* for Cn*jOat 0,71*39} H, 9*69(*
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a»«»tatr»W totQ ttU r tt) fw Iwtotiw r <XtUXi

K «te«st«r ixeo mg) vas rcfXtSGtd vith 10fi KCH
(0*4 ml) and dloxant <l ml) for 1/3 hr. Th« alxtvtr* VM
po«r«4 into ¥at«ry «xtraoM vith etteri thi» ttlitr extr«et
vftited ¥Itii vftttrt and th« aoXir«it rtw»v«d« Sb*
rasldti* did not staov any ateovption in tlit UT tpaetnai
for tb« doubla bond in oonjogation to a teto froup*
R tpoetrm of tbo ooi™oiiid was difforont fios that of
tha atartlBc natarlal* Zt «ottl4 set ba obaraetoritod

duo to M all aaDimta*

Ttm alkallM portion vat aoidifiod vith dIlI* BCX
oxtraotod vith othar* Xho othor aztraot vaa vafbod fioo
of aoldy driodf tbo aolfont ronoTod* Tha roaidiat in traooo

oonld not ba ebaraotarlaad.

AIMNULIKSM.UMIUIT (MIX)
dahydratlon vith thionyl ehlorida in pyridiaa

To a solution of tha alcohol (1 f) in p~idina
(10 bDi freshly dlstillad thionyl ohlorldo (1.3 nl) in
p/rldina <10 nl) was addad dropvisa undar eooUng in an
ioa bath« Aftar standing for 45 ninutas at 0”, tha
azoass rea”ant was dastroysd with lea and tha produot
axtraetad vith athar* Tha athor aztraot was vasbad
w ith HCl| sodiun earbonata solutlonf wator®
driad and tha solvont rstaovad, Tha rasldus was

ohrfeSfttogr«phad through gr.Z alonina (10 g«)» Tha



hjtoo«arboB (600 ag) was elotad vith ptt*«th«r* QC
analytit sbov«d It to * sixtur« of y- ebA
in 56t46 proportiom, b»p«ljOO*y0«36

/R cp«etr«i itaoiMd bands ati 1637, 1386| 1831,
1190, IS, 1133, 1064, IOU, 930, 881, 888, 837, 801,
770 emJ".

A B illtil

femAi C, 88.31) H, 11.76.
Calo. for Cxi*34t Cf 88.16] H, 11.80.

Tha hjrdroearbon aixtura (860 ag) vaa addad to
a praY louslf praparad H-UthioathylaiM idiaaiiia eo”plax
and raflttiBid for 6 hra. vith atlrring In aitrogaa
ataoaphara (tba raafant vaa praparad Igr rafluxinf
lithiiai in ath/lana dlaaina in nitrogan atBoapluira for
3 hr. Tha hjfdrogan fofMd daring tha raaotion vaa
raaoirad hf nitrogan). tha raaatlon produet vaa diatillad
to raaoTa tha athylana diaaina. Tha raaidua vaa poarad
into vatar, axtraetad v i athar. fha athar axtraet vaa
vaahad vith vatar, driad and tha aolTant raaovad. Tha
raaidua vaa ehroaatographad through gr.l aluaina (10 g).
Tha hydroaarbon C760 ag) vaa alatad vith athar. QW
analfaia ahovad it to contain 9l|( of *-aaaliana. It
vaa porifiad hr ehroaatographjr, h.p.1007/0.4 aa.,
«<)8e - 8S«® (e, 1.8).
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/R tpaotrtui bands ati 1338| XaS6, 116Sy
1143» 1073, 1081, 974, 969, 900, S89, 939, 797, 792, 746 Mi**
An”Mliraia

Found: C, 87.91| H, U ,90,
C*le. for Cx™4» C, 88*16| H,

fo tb» hydrooftrtett <900 ag) in pyridiat (10 bD”
* teXtition of oaaitti totiozido (1 g) in pjridini (XO1l!)
vM addod tlovljr and vitb oooling (90") and tte Alixtiir*
vat allova* to stand for Xl days at 9IP In ths dark* ttom
prridina vas raaovod uador rodueod prassnra* | aixttirt
of athanoX (SO aX) and iMiuiono (30 1!) voro addtd to tlio
raslduo* KannltoX (10 g) and KCH (7 g) in vatar (90 1!)
vora addad to ths nixtnrt and it vas rsfXisxiad for 7 hra.
Ttet nixtara vas aXXovad to oooX, oonoantratad to 60 !
and it vaa aztraotad vith atiiar, ttoa otliar axtraet
vashad vith vatar, driad and tha soXvsnt roaovad* Tto
soXid rasidua vas <9iroaatographad througli gr«H aXoalaa
XO g). Pat*atbar aXatad # onraaatad hydroaarten* Pat*
at)iar«I»naana (XtX) aXatad soaa oiX* Itliar aXatad %m
soXid dioX* Zt vas arjrstaXXisad froa pat*a”*ar(976 ag),
iIs*p* 99.9IP*

IR spaetriai sbovad banda att 340X, X940, X3X9,
X989, X308, XX78, 1263, XX27, 1047, X030, X0X6, 976, 990,
909, 883, 849, 790 oa*".



Aaalyli
Poundi C, 76«36| fi| 10.83*
Cale. for Cic"260a< C, 76.6B| H, U*00)(.

D itotent CXXI) fw>» B aaaltdiol (XX)

lo th« dlol (200 as) m ao«tie Mid (16 aDy
It«dt«traao«tat« (760 11> la flaoial ax»tie aeld (15 si)
vai addad and tha aixtura vaa allovad to stand evarnight
at roo« taaparattira in ttaa dark. Tb» aottia aold vaa
raaoTad imdar radnaad praaaura* Tha rasldoa was tr«atad
vith pat.athar* Tte pat.atliar axtraet was dlatlllad to
roaoTa tlia aolvant and ttaa raaldua vaa ehroaatograpliad
through frZXX aloaina (10 g)» Ptt.athar alatad tha
ditetona a?4 ag), b.p,13IP/0.01 aa.

/R apaetnai thovad baada att 1706, 1684| 1404|
1381, 184S, 1818, 1]jS3, 1130, 1011, 990, 966, m , 796 ea.l.

lailzgii

Foondt C, 7e«38| H, 10.17*
Calo* for Cl1®24@S e, 76.88| H, 10*84J(«

?aiSQ9gyl9iSrUg, Mtfl ,.gOT W 1)

So a aolntlon of tha dltetoaa (160 ag), m
0*6 al of dioxana, 0*8 al of vatar and 0.4 al of loi
agaattoa petaatlua hydroxida vaa addad lodlna petaaalm

ijodlda aolution till tha raaotlon aixtura vaa eolourad
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pal« y«llov. Tte reaction Mixture vas h«&t«d to 60®

for 3 ainatttf. Hort lodli»>pottfsi» iodide solution

was added im til tbe yeUov ooloor pertisted. Water (3 ml)
vaa added to the aULxture and it waa treated vitli aoditiB
biaa”hite (10%) solutioa, aoidified, vltli Igrdroohlorie
aaidy and extracted v I ether* The ether extraat vaa
vaahed with vatery dried and tha aol?ant reaoved* the
reaidae vaa taken tip in ether and it vas vaahed vith
soditai earhenate solution* The aodlm oarhonate aolution
vas aeidified vith hydroehlorle aaid and eztraeted vith
ether. The extraot vaa vaahed flee of nineral aaid| dried
and solvent reaoved. The residue obtained (10 1£)« in

saall aaounta vaa net pvrsasd further*

Oaaatttrated iBSto aoid OOCiy) fron (») «c»aantoninOaCXIl)

To liquid asuBonia (8 L) vaa added vith atirrlni
lithlUB (3 g) during a hra* To thia a aolution of
aantonin (10 g) in drjr tetrahedrofuran (100 al) vaa
added* The reaction aixture vaa stirred for 3 hrs* and
kept oTeraight, aaidified vith eold dilute wlphune
aeld to eongo red and the product vaa aeparated into
aaidiei and neutral pertiona* The aeidie portion (6 g)
on erjratalliaation froa aeetone-haxane yielded the pure
aaid (mV| 4 g), a*p*193<’,

IR apeetrua ahoved handa att 1709f 1661| 1608|
1448, 1417, 1377, 1351, 1838, 1179, 1084 and 1017 ea-"*



Poimdt C, 71«78t H,
CftXo* tbT 71#97) Hy 8«86J*

tht aeid (6 g) was takaa in abtolut* M thanol
(60 ml) and dry HCI gai vat pafMd tbrough It for 3 hr*
TkM raaotion aixtura was tept ow m iflit. Tht r«aetlon
BIxttara vaa poor«d In vatar and axtraotad vith athar*
Iha athar axtraat vaa vaahad vIth aodlua oarbonata
aolutlon to raaova any wraaetad aeldy vaahad vith vatar|
driad and tha aolvant ranoirad. Tha raaidoa vaa dlatlllad
(3«7 g)« b.pITOV0.08 wm.

XR apaetrm of tha BMthyl aatar ataovad banda att
1796, 1664, 1686,1608, 1348, 1896, 1868, 1103, 1119,
1063, 1018, 1006,878, 861, 838

AR

Founds C, 78.43| H,8.97.
Cale. for C, 78.69) H,9«1Ql,

To lIthlOB alualniiiB hydrida (1 g” in dry athar
(30 al) vaa addad th# onaatoratad kato aatar (8*6 Q)
in dry athar dropviaa* Tha rtaation aixtora vaa oooltd
in an iea bath* Aftar tha addition, » raaetion nixtora
vaa rafluxad for 6 hra* vith atirring* Tha axoaaa raagant

vaa daao”poaad vith aoiat athar at O0® Tha raaetion
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iljctm vmt talEtn in a eeparating ftBootl, waited irlth
dilate UGIf vatar, drlad and tha aolTaat ranovad. Tha
ratS4<ii vaa a taBI»olid Vhleh vaa ahrosatofraphad
tturottgb gr.ZZZ al<nina (40 g). ~ diol <3 f) vat
altttad vith atbar and dlstiUad|b,p,180«190?/0.0e an.

IR apaetrioi fhevad ba&ds att 34S6y 1395, 1320
XaoSt 1117» 1070, 1098« 096, 933, 867, 833, 807 euA*

jgiMInU

FotlQdt C, 76«13| H| X1.04.
CaXo* toT CxiBNiOsit C,76»10| HXI*OCJ(»

19i137 ft,9C1LMM LC3Dcy”)

To Uia diol (8 f) la pyridin* <30 ml) vaa addad
p~toluana aalptaoByX ehlorida (8»6 g)» Tha Miztura vaa
tbafO Q fhl/ ahatom and tept for 48 hr. at rooa tamparatura*
Tha Bijcttira vai poorad into vatar and axtraetad vlth atliav«
Tha athar asetraot vaa vaahad vIth dIl. RCI, fodiim
aarbenata aoltatlon, vatar, drlad and tha aolvtnt raaovad.
Tha toarlata (3.1 g), obtalnad vaa aubjaetad to U thloi
aluainliM hjrdrlda raduetion.

2R apaetrua of tha totylata of tha dlol ihovad
band! att 1680, 1899, X188, U70, 1XX7, 1096, 1018, 066,
936, 870, 84X, 813



To lithliM aluBlInlua hybrid* (1 f) in dry etbmr
(30 1) was add«d tiM totjrlAta of th# dlol (8«1 g) in
dry «th«r (36 #1)e tim fM tion B ixtm vat cool«d
with ie« durlag tim grAdual addition of tlio aatarial.
Aftor tha addition tha raaotion aisctura waa rafXuxad
for 8 hr. with stirring™* tlia axeaaa of raagant vaa
daeonpoaad with aoiat athar at 0"« Tha raaation
nixtura vaa taton in a taparating funnalt vaahad vith
dil. HCI, vatar, driad, and tha iolvant ranovad. Tha
raaidtia vai tiuronatographad through gr*X almina (16 g).
Tha bydroearhon (1.6 g) vaa altttad vith pat.a®ar”
b.p. IOIP/0.8 an*

IR tpaotn» ahevad haada att 1396, 12X8» 1163,
1117, 1070, 1017, 996, 931, 8M, 810 os*~.

Analyla

Fo«ldi C, 86«76{ H, 13.16.
Cala. for (*iENY6” (™t 87«30 H, 18.70)6.

Tha hydrocarbon obtainad vat aubjaetad to oaKivM
tatrozida oxidation. Tha produot obtained vaa foand to
ba tha starting aatarial. Tatranitronathana taat of
tha hydrocarbon vaa nagativa thoving itt taturatad
natura. That it appaarad that tha hydrocarbon vat
radaoad during tha lithion aluniniun hydrida raduotion
of tha unaatiffatad katoaatar (XXV).



Mortoto aloohol OOCYni) froai ik»aa»WK)I (X11)

pjRuUAmmal (1 <) in ohloroftDni <30 1!) vat
osoRIttd at 0™ till t)i« raaotion was eoaplstc* Th
ehlorefoTB vat dlttlllad off and tha oconida obtalnad
vat hjrdrolytad hf raflttxlag it vitb vatar for 2 hr.
0& a vatar bath. Xt vat aztraetad vith athar. the
athar axtraet vat drladf tha tolvant rataorad* Tha
ratidua vaa ohrooatographad through fr.XXI alusina
(30 g)» Tha feate aloohoX vat aXutad vith athar. It
vat dIttlU ad (780 sg), h.p.l60V 0.6 m.

IR tpaatrta of nor into aleohol thovad bandt
att 3«60, 1701, 1383, 1361, 1198, 1147, 1133, 1204,
1093, 968 0a*"«

roundt C, 7£.3{ H, 10.41*
Calo. for Ci4Qaa03t C, 76.0) H, 10.71~".

To tha oorkatoaloobol <700 ag) in ehlorofom

(10 B1) parhaatoie aoid (800 ag) ia ehlorefora and

SO

p~tolaaaa tiilphoaie aeid (8 ag) in baasana (18 al) vara

addad. Tha raaotlon aixtura vaa allovad to ataad ovar»

alcht in fraata. Tha ohlorofora aolation vat vahhad

vith aodiiai earbonata aolation, vatar, driad and aolvont

raaovad. Tha IR tpaotri» thovad it to ba a aixtura of

tha h/droxj laetona and tha atarting aatarial, banda ati

1770, 1709 oa-1



th» aboT« aat«rial (660 ag) vm r«flaaB»d w ith
10)( todluii oarbonat* solution (10 »!') for 3 hr* Zho
eolatlon vat eoolod| oxtraotod vIith othor, Tht alkaXtBi
aoltttion vaa aeidlflad vith dIl. HCX and oxtraetod vlth
ethar. Tha athor axtraet was vathad fr»« of ninaral
aeid» driad and tha aolvant raaovad* Tha aold dlol
ebtalAad vaa aatarlflad titing dlaaoaathana In tha uaoal
rlanntr. Tha aatar dlol OOO ag) ohtalntd vaa put for

oxidation.
HrtrearIMto ««t.r OuM) trom 9tUr «tol(m )

To tha dlol aatar (300 ag) In aoatona vaa
addad m ehroHle aeld dropvlaa till tha eolour paralatad*
Sthanol (5 al) vaa addad to daatror tha axeaaa of
ohroBlo aold. Tha raaotlon alxtura vaa poorad Into
vatar® axtraetad vlIth athar. Tha athar axtraet vaa
vaahad fraa of aeld vIth vatari dried and tha aolTont
reaoved. Tha residue vas ehroaatofraphed throqgh gr.ZZz
Aaalaa (5 f). The residue vaa dlatlUed <176 ag),
b.p. 1?70®/0.01 aa.

XB speetraa shoved bands att 3610| 1748| 1781]
im , 1303, Ilta, 1176, 1136, 1060, 1030, 966, 860 ea*"*

A nalali

Fouadt C, 67.14% H, 10.06.
Gale, for Cij*ae04t C, 66.63| H, 9.679(.



lamatar>t*d toto««t«r (XI) froa hydroay tBtto<itT0aO0ClI)

To tkm hardrozjr )fto99%mr (ISO ag) in toln«ii»
(6 ml) UMW added p«tolu«ot talphonio aeld (10 mg). Tha
ilzttira vat raflumd for 30 minataa on an o il bath*
Ttao roaetion alxtara eooltd» takan up in atlomri vathad
w ith aodiuB earbonata aolution (ljt)» vaihad with vatar«
driady aolTant raaofad. Xaa raaidua vaa dlatlllady
b»p*160VI fha 2R tpaotroB did not abov an/
eonjngation of dotibXa bond with a earboxyX groupi
U? did not abaorb at 336 A aoapound obtainad
oottld not ba obaraetariaad* Baeanaa df panaitj of

tatarial, tba raaationa nara not furtbar pnrattad*

Talftranana (3 g) in dry atbar (86 1!) vaa
addad dropviaa to an ioa eold aoltition of dry atbar
(100 nX) so&t*ajaing Ittbiun alttainiw bjdrida (800 ng)»
A ftar tom addition, tba raaation niztiira vaa raflnxad
vitb atirring for 4 hr. Tha raaation nixtiara vaa eoolad
and tba axeata of tha raagant vaa daeonpoaad vith moijit
atbar. Tha athar aolution vaa takan in a aaparating
fttnnalf and vaabad vith dilata bydroohloria aoid»
vatar, driad and tha aolvant raaovad* Tha raaidoa
vaa ahroaatographad ovar gr.U X altadJia (30 g).

Anj unraaotad katona vaa alatad vith pat.atbar. Tha
alaobol vaa alutad v i atter* Tha aloohol (3.9 g) vaa
diatH lady b.p.I85.130V 3 aa. It ia a ooloarlaaa



8a

liguid. XR flpaotnai of tim aloohoX ttewsd baadf att
347?a, X385, 1370, laSO, 1203, 1880t 119«, U 7t, 1106,
loae, 089, SBO «&d 839

Fotmdt C| 80.46{ H, ia«79.
CalQ. for CieHggOi C| 80*a0| H, 18.fiC»(*

Hydyoeaglwn (L I1) froai valranpl (LI)

laltranol (8*8 g) vaa haatad with phthalie
anhjrdrlda (3 g) at 870«a80”" for 1 hr* Aftar eooling
tha raaetlon Bixtura vaa aittraetad with pat.athar and
peurad on a eolinm of gr.Z almina (80 g). Tha fraation
alatad vith pat.a”r affbrdad tha hydroearbon <,8 g),
h.p.138.130"/6 Miy 1.4860. OSS analjaia ahovad
oaa paak. ZR apaatruM of tha hydroaarten ahovad haada
ati 1680(Y)y 1838, laiO, 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* for C, 87.30{ H,19.70"*

M 1)

A aolutlon of tha hydroearbon <1.7 g) and aodlwi
diahroaata (6 g) in glaeial aeatio aoid (80 nl) vaa
kapt ovarnight at toob tanparaturai than haatad at
96»100" for 3 hr.onavatar bath. Ethanol (3 bl) vaa



ciJ

to tht hot solution to doeo”poto th« ezooas of

diohroM tt and tht rttiiltliig lolutloii vat dilttttd vlth
vator. Ste aolution vaa aztraetad with atbar, vaahad
fraa of aeid with vatar, driad and tha aoXvant ranofad*
Ttaa prodtiDt (1,6 g} vaa ohroaatographad thnonfh gr.n
aloBlIna (80 f)» Tlia oaraaetad hydroeartooa vaa aXtitad
with pat.athar* Tha ui»aturatad katona (400 n<) vaa
al«tad vIth athar. Stia athar alaata vaa put for aaai*
oarbaaoaa praparatlon and tba aaalearbacona obtainad

vaa eryttalU aad fvos aleoholy driad. It had a.p.
199701,

Foundt 14.86.
ragairaat V, 1BM%,

Tha aaaioarbaae&a vaa daeo”poaad vIth oxallo
aald IB tha uauaX aannar. Tha katona obtainad (360 mg)
had h«p*l140V3«5 mi. XR apaotnai ' . of tha
unaatoratad katona ahevad baada att 1678, 1618
1368, U74« 1087, 1063, 1086, 960, fiH6, 878, 840, 81B
and 776 oa”.

>«ax. 336 ivk, iIDf « 3.73U.

ABIXfiU
Foundt C, 81.66} H, 10.fIB.

AL#84*N  raquiraat C, 81.81} H, 10.91](.



oC VA3LI-te,

thm UBBatarated tetone (940 ng) in «th«Bol
(36 «1) VM b]Tdrog«iutt*d Sn tbm prtstao* of pr«<*r«dm4
Adaas eatalyit (30 Mg) until no furth«r al>florption took
plaM . fh« eatalTBt vas taparattd bjr filtration and
th« tolf«nt vat rmoTvd. 7h* prodoot obtaiXMd wat
ehronatographAd throtigh gr.Z1 aXtnina (6 g) and th*
latiirat«d kston* vas eliit«d vith p*t*«tlixr* The katofit
had a b.p.UOVX.7 mi?¥*, 1.4000.

XRtpMtruB (Fig« 47) of tho totono thovod
bands ati 1724, 1387, ia77» 13£0, 1181, MO, W
and 831 oa*"*

APilyilli

Fotmdt C, 81.301 H, 13.06.
AN EANEA rogoivoat C, 81.08| H, 11.79J(.

B3 tt.8«gtea (M) tM JM IM tm | (by borie aoid)

Taloranol (3.3 g) vat htated vith borie aeid
(3 g) at 300® for 30 «inut«t. The prodoot vat dlitlliad
ondtr rtdttotd prttturo. Th« dittillatt vat takta up in
ethor, vatbtd vith aqtitout potatsim carbonate, vathtd
frtt of alkali, dritd and tolfont rtaorod. The retidut
(1.8 g) vat ehroaatographed through gr.l aluaina(30 g).
The hydrooarbon (1.0 g) vat eluted vith pet.ether,
b»p.180.130V0 m ., 1.4860. QW analytit thoved



on* p«ak* JR aptetrua of tti* liydroearbon sthov«d bftBda
otl 16e0O(v), 1332, 1290, 1366, 12208, 1163, 1124, 1099,
IOflS, 1036, 930, f88, 868, 618, 799, 770, 746, 708 ea™*3>.

FoUBdi C, 87.21| H, 12,76«
C»lk* for Cii*ae* 87.30| B, 13.70#*

AlfIBtei .

Olberaii* prodtiMd b/ tte gradoal addition of
10dlItat borohjrdrido (2 f) la dIfljnM (60 al) to boron*
triflQ Drido <30 b1l) v«s patsod through an leo oold
solution of tho hjrdroearbon (Itl g) in totrataydrofuraa
<26 nl) for 1 hr* fh« roaat&on vat earriod out undor
dry eonditions and In an ataotphara of nltroion, vhioh
aatod at tha earrlar gat* Yha boron ooapltx in tatra*
hydrofuran vat daooapotad vIth alkallna hydrogan
paroxido <10 al of 60J( KOB and 26 nl of BgOa)* Tha
prodaot vat axtraetad vith athar, vathtd frta of
alkali, driad and tolvant raaovad* Tha ratldua vat
ehroaatographad through gr.lZZ aluaina <30 g)« It
vat altttad vIth pat.athar to raaova any unraaotad
hydrooarbon* Tha aleohol <l g) vat alatad vlIth athar.
Iha aleohol on OIC analytit thovad tivi*aleoholt In
90il0 proportlont. Tha aloohol it a liquid b.p«1407/
1.6



7R tp«otriai thewd bandi att 34S8, 1dSO, 1170,
1117, 1108, 1010, 98f, 839, 786, 780
AB1 Wt
Fotndt C, 80.14} H, 13.40.
NA IO T%qvdT99t 0, 80.30} B, 18.6D”.

Kfioni.im i

to tb« alftotaol <980 ag) in M#toM 8K elM le
M id vas «d(i9d drop b/ drop till th«r« it an «3es«M
of ohroBle Mid. Sha roaotloa alxturo vaa dllittod
vith watar and oxtraetod othar* athar axtraot
was vaiiiad fioa of aoid vitb vatar, drlad and aolfOiA
raaDTod. Xlia raaidua was ohroaatofra®wd thxough fr.21
aluaina (16 i). 7ha katont <860 ag) vaa alvtad vith
pat.athar* On OXE aaaljaia tha kateaa afaovad two poaka
la 90tl0 proportieaa. Tlia aiaor paak vaa found to ba
ralaranona bjr ooapftrativo OIC vitb an authaatle aaaplo
of vaXaraaoaa* Tba totona vaa pot for SMdaarbaaona
praparation* Thm eaalaarbasona obtaiaad <l.1 g) vaa
ftaatloaally erxatallisad ffoa alaotaol. A aaaiaarbaaoao

of aoaatant w Itiag poiat at 317-811” vaa obtaiaad.

HuO Ilil8
Fotmdt X, M .88.

Cii"S”ASO raqgairoai. », 16.00*



Tht MmlearbftieiM (700 ag) vm d«ooBpet«d «t
vmvnkl with oxalic aeld* Th« rafanaratod tetoBa had
a b.p.136.140VX*6 m ., 1*4010,

/R apaatraa CFU*" ) of tha tetona thowad
taida att 1718, 1439(v), 1418<v), 1 ~, 1330» 1175]
1U7« 1078, 1010, 0B8, 840, 785, 769

teilw to
fovm&t C, 81,88| H, LW *

C ]726" ragnlraat C, 81«08| H, 11«79(*
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fi.gHJ.,1.R1

Tte m\t MtqttlterptiM bjrdxooarboni p~btrgaM ttai
hat btcn rto«ntu iteX ated twom tte ¥altri«ii root oil of
ZIKIA& w ioty riM. Yilaflilia MjiUahi in thla
laboratory* Olt«norboriaaotiJilo aold| a& li*rtaat
intonM dlato roquirod for tho tjrnthiiait of «(* and
borgaaotoooa has koon Mitharl teptonono
on oondoaaatlon with oth/l oyanoaootato la tho profonoo
of otliftiiolio aMonia garo tho diiarot™'t ia&do. Xho
eyelokutaat ring vas introdtiotd by rofXtudag tlio aodioi
fait of Ouarofobi*a laldo la MthaBoUo aoXation vith
M thyliiio iodido* Tbt eycliaod. Oaaroaehl*a laldo vat
bjrdrolyiod to giro tbo totracoarbox/Uo aoid* Tho lattor
o0& doearbojgriation garo a alxtiiro of eis- and trana->
BDrborgaaotlBio aoida* To obtain poro eis-aorborgaaotuilo
aeid, tho alxtoro of aoidt vaa hoatod vith aootie anh]rdrido<
Tho anhjrdrldo thaa obtainad on hydrolyii* vIth vator garo
eia-norborgawtinlo M id, irtileh la a hcof aatorial for

tho total ajmthoala of borgaaotonaa*



k Mv
has h— n itoXattd r«e«Btl/ ttom Zadlaa vaUriaii mol oil
in this bahorsitory* Its <%rmtvae% bam b—n estuihlishsi
*s (Z) hy thi sppUoatloa of ao”om pigrsioal astteds
and ohSBioal doiradatioa to knoMi pvoiwts*® Its
NeisoM Vi <»borfsaotoai (B) has Wsii pfiviioiislr

winsd Igrlo» ijL il sad also hf ote»i»™*

Cis—aortiartaaotiiiio aoid (ZZ2) an ijnportant

latanMdlato rtg«iMd for tha total t"m”~sis of «(* and

bargaaotanaSt has boon synthssisad* fha lahoratorjr
ecaXa aaKparlB”ts vara staadafdisad hr tha peasant
author and tha rasults ara prasaiitad in this ahaftar*
Tha synthasis is pattamad iIn tha Unas osad for tha
ayathaais of eils- Borpisia aaid* tha roiika adoptad
for tha spnthasis of ois-oorharcaaotiBia aaid is

raprasaatad in sahaaa |*

Nathyl haptanoaa on aoadaasatloa with athjri
ajraacaaatata In tha prasaaaa of athahelia aaaswia gava
tha (HtarasahiU i1aida aT) (8,4.dio]Jr«no.4Uaath7X.S*

Ct*aathr1**-paataaa) gliitariaid™vhiah was arystallisad
fi1oa athaaol or isopropyl alaohol i1a AJt fialds* fha
1aida (I1?) asltad at 180®* Tha ZR spaatnai of tha
1aiia (Fis»d ) shoifad haads at SIM (hoadod aaida- 1B
ahsorptioal aoapoiaids ooatalailail tha groop Qxgffi<40d)t



SCHEME No-I

NC-CH2-COOC2H5

+ N
NC-CH2-COOC2H5
CH30Na
CH2~2
COOH 0
.COOH NC
hydrolysis
~  KOH
COOH
COOH CN
m V
Hydrolysis”
HO ~»

YET



m s (*Cf« ttrttoniiit titoatioa)| 17S8, 1686
-bMrptlon) a¥A838 (a donbl* tend

IB tls fon pf «i kopliopUdit gfair™ « peek at 1856 doy ¥«

mm tfwatriiB of imUm <2V) (riflo) il»«e« nm
praMiita of ona viojrl (siinial at 484" CU) C«g8»);
afo Mthri 1foi”a on a 4ot™i band <aifnaXa at 8»4 aai
8,86<r(») C = } aatf eaa ««artavnarr Mtlurl
(siisflat at 8«48 (SB) tte ttaidard eoi”etnAf
aaatana foaraaahiaida (XX) alwirad a aitHMI at 8.65.T (6S)
rapraaanting tia t«o quartavBarr aatijrl gmpa*

Zba o/elot»iitaaa ring vaa iatiodtMad in tte laida
IV by rafluzliK Ita wo6lm aalt in MtliaBoUd aolatloa
vith Mimsrlatia iodlda* Aaidifiaatioii tboM gaf« (f)
(orada whloh o& afyataX Uaatioii fioa iaopzapyl.
aloohol or athafioX ataowad a aonataat sep«17iP (yiald 8TJt)»
ttm XE apaetnai (Tic*11) of thla aaapowid ataavad abaarptite
bands at 3878 (>ffi atratohlsf Tlbration)! 8868
X746» inB <>C«0)» 884 (>eH».) and 0866
A Strang paak at X186 aM*" appaavad Sn tlw ojeXlaad
Islda ' vlilah sigiit bs attribntad to tba iaeliiaSoB of
ajalobvtaiia ring in tlia iaida (ZV). Banda at 896» 878 an*"
aan ba attrlbntad to tha praaanoa of a OTalabtttana H at
in tha oolsaala*
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KMR «paotn» CFIf. £Z ) of e/oUicd Islte (V)
liNieatod ttM prtfviiM of on* TinrX pMteii («itM | at
4*9Sn"<IB) tve M tlijrl fVOilps «it « AeUbli b«llA

BAff and 9*97<TM) and eaa qittartanMvr
M thyl fvoup (ainglat at 6*0a”CiB)« Xbi fiVR spaatra
alio sifot a tyipieal gaartat at 8«0tf 6»lfiy <<44 aiii
6«68 <TCas) vliiah la alaoat idmitloal vi® a aSalU»
gqaartat <e«Of 4.1B| ¢«6f e«ikn*<8H) otearf«4 in tUm
eaia of tha eyeliead aaatoui stnraaelOi*da <X) CTU* I5>
tha a/eliaad ialda T tbowa a ticaal at 8»03<rfer a
goartarnary awtlirl vhlah ijidiaata* tIM tha ataraoaliaaiatyjr
of (7) is as shown in (Va)« fhs eorrasponding lalda <X)
In tha plsano sarias ahovs sifsala at ttld and 8* <Tfov
tha two qaartamary Mthyl grot*s. the atoanaa of signal
at 8,7<rin V Indieatas that only om ooapouad is fevaad

and that too has tha staraoahaaistiy as ahovn in ?a«

Tha eyolisad iaida jCf) vat hydvolyaad hr TttlvtxiMg
gantly vith a“uaoos pataasiaB hydroxlda <10jl| 10 aolaii
X3f hr) and vorlesd up as asnal to jriald tha naloaio aeid
darivativa CVX) la ao% yialdsi aXoafvlth pradaota of
partial daaarhoxylatioB, as ravaalad hr tha aitroiaa
aaalyais of ofolohaxrlaalM salt* 1%a SH spaatriM <f
tl shovad hands at 1708f 1888 and 888 an*"«

Daaarhoxylatlon of ths aalonia aaid darlvativa tX

vaa dona hy haating it at liax>18IP for 86 ninataa. Xlis
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IK
CH3
A C = CH— CH2— CH2"
CH,

COOH

COOH

CH3

CH3

3z

in

CH-CHZ2-CHj



r««oltliig produet in tha fon of a soaliolidt thoold bo
eesontiallr a alxtui* of and trant-dieartexjrlio
aeldt (nz and VIZ). Tiold was quttiUtativo. Attonpt
to obtain an UOMrieaXlj piiro diearboaqrlie aold via
ttao er/atallino erslotexrlaalnt salt (ep.XSS”) did not
glvo tho doairod roaolta* ZR iptotim (Pis* 14) ataoiMd
bands at 1709 ( >C«0 of tho «O00S)» SSB oa** <>00K).

foXloving tbo proooduro adoptod in tht oaao of
norpinie aeid, tbo slsttiro of tlio diearboxjrlio aeida
vaa baatod with aootie aiUiydvido (8 k1 for I f) at
X80«800™ for 5 hr in a toaUd ttibo. Xbo aahgrdlddoCVZn)
(Xiold 50.41) thus obtain” vas diatiUodf b*p«l17IP (batby
6 on. Zt it a palo yollov visooits ligwid* ZE tpootrvn
of tha anbydrido (fif.lg) atewtd banda at 1iZ8, 1770
I>C»Q absorption), 196t <4S”-C strotobing TibratioB)|
93d «*3L (>C"CH.). Zt also stevod atrons bands at
[liBOy 978 and 918 ea«™

Tho anbydridt (VZZZ)iras b|drolysod by boating
vith wator and tho prodoat obtaimd (ylold, gaantitatiTo)
was erjpstallisod fron pot«othar«oth*r aiztm * Zbo
sis-«orbsrgaa»tiBie aoid (HZ) orystallisod as a
eolourlsss solid M Iting at 1BIP* ZR spootrw (Pig.IG)
shomd bands at 1708 (>C«0 of .COOH), 888 on*" (>C«Cfi)«
Tho diaothyl ostar of tho ois- aoid (ZZZ) vaa proparod
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by trsatBM it vItli diasoMthaM* Thbt IE «iMMitrttt<Fig«jL7)
of tbm dIM thirl «i«tr s)»v*d baad« «tt 178S {>M ef
*Ot«r), 1886 (C-O« of 888 (>C»CE),

th« IMR spcotrvM of th* diM tlirl eaWr (FIli*19)
In CCXi indloat«<i th« pr«««iM« of a vinrl pfoiMi (tlfiial
at 4.98 >C«*CJ|), two M thfl grottpt on a dovbla
bond ~im ala at 8«87y 8.3S<T(ill) and oiii
M thrl fro«|» (tImliat at 9«074” (SB).

tha IMS apaetrw of tba diaatkrl ««tar of eU»
aorplBia ael™ (Flc«19) la eoaparabXa to tho SVR apootrua

of tha dIMthyl aatar of eia<- mrbariaw tlaio aeid«

Zlioro la tbo poaaUillltf of tho ftoraation of
two a&hjrdrldoa viiioh on tajrdrolytla alioiild glvo tuo
slacaold«| <&XXa A ZIZ™)» Sha MWR apootnaa of tha
dioator ahowad tha aathgrX aim al at 9*01”«)ii«li ladiaatoa
tliat tlia Mthjrl fsoi™ la sot ahlaldad and lAianif*ro
aliould liav» tha aonflgiiratie& <XZXb) ainoo thia Mrraa«»
poadIBf dIB»tii/l aatar of oia«iio?pliii6 aeld fifoa
aKnaXa at 8*01 and 8,7/rfoif Va» two qw tonianr aithgrX
fvo«pa.
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sxXxXpbrxmintal

Withyl-tttptnani D
(9|4 «dl«raiio-34M tlijl«3 (a«M A X w M ptnWat) gltttarlnidt*

fo 126 al. Of 9thfl aXeehol iwpt at o~ <iawonia
was paaaad for 3 hr* Itet*X haptanona (80 f) iras
alaad vIth athyXeyanoafifatata (6i f) aad tha Blxtiira vm
eoolad and tten addad to tha eoXd aloohoXia anonla
e0Xation* "  aoXtttlon baaaaa yallov in eoXonr*
raaotion Blxtiura vas kapt in tha fvaaaa for 48 hr* #
a«Bo&iuB aalt vhiah pra«lpitatad aa a aoXid vai flXtarad«
Tha realdut vaahad with athar to raaova aajr anraaatad
ratarlal* 2ha laaidtta wrma diaaoXfad in tha Xaaat aaoint
of vatar (80 ml) and aoi*Xfied vIth eona. HCX* Tha
lalda praaipltatad vaa filXtarad| vaahad fraa of aeld
vith vatar, drlad and orfatalXlaad fron iaopropjrX
aXaohoX in aolyattrXaaa aaadXas (yiaXd 3S g«| W ),
Iep* X9 (M.
AlMtXglii
PbUBdt C| 64.68{ Hf6*8X{ 11,X«.0l.
raquiraat C, 64»i6| 8>X6.08)(.

Xa spaatriai (rig. 9 ) ahevad banda att %t36, 3868,
X769, X«96» X366, Xab66, XSX9, XS87, X9, X909, U76, XXX9,
976, 903, 866, 898, 806, 784, 763 and 743



0o

INR 9p%E€tTvm thOfiMd lifnalt «t 4*84, 8«4, 8«86
aod 8.49fT«
Anotter Vatoh v*f don* vith 40 g* of actlirl

h*pt«noii« «iid«v tIM taat ooBdltioni* YUId of
laid* 42 1

AodiiM Mtal <0*7 1) VRS 4ii1aelr«4 in alViolttt*
M thjrl Alflobol (100 b1) In * RB fIM k fitted vith « MfXus
oondeBMr and ftiard tote. Tht laid* (85*8 i) v«i added
to tho ateYo eolittioa* Tte ooapound vont iato lolatloa
vary qtaakly* 1% vas rafXusid ea a vator bath for 178 hr«t
CHgZs (46 c) vas addad aad tlia voafttloa aixttivo vas
roflioid tor 4 2/8 hr* Iha raaotioB alztura vat eeolid
and pomd into a eoU aolutloa of ai®ie aoid (1Q™ 400 aX).
fha eoapouad pfoolpltatad vas filtorod, mshsd ff«o of
aeld| wvlith vator.It vas vaslisd vith a U ttls aastmt
of otlisr to roaovo anjr imraaotad astiijrlsaa ledlda. Ths
eruda prodaat asltod at VBBP* Zt vas eiystallisad froa
isopvopirl alootaoX and dvlad* Hald of orjrstallisad
pxeduot 24 s« (87)t)y a*p*178P| ooleitrXass solid*

AM3.1848
Fotndi C| 88*9l,| R| 8*8X| S|X8*84*
CX#X7><alaroqgairost C| 86*48|8« 8*87| V«X6*4S9(*



100

R tp«etrt» (Fig.11 }of tIM ofollstd liiid«
thoiMd bands «ti ~ 9 | 1746, m 6« 138«, 1966»
1348, 1395, 1236, U98, 1136, U Il, 106D, 988, 9tl,
916, 896, 878, 834, 817, 780, 768, 738, 718

RVE tpeotnai (Fig.l1Z) of tho oo™peu&d in pjvidino
ttowod fUmftU at 4,96, 6.98, 6,16, 6.44, 6.68, 8.03, 8.37
and 8.47 <T.

AnettMr batch of tbo eendontation vith 41 g« of
Mthylboptonono ffiaroaohialdo gavo 18 g« of %wm erjrata*
I[liaad eTolisod Inida t?) M lting at 178P.

Hydrolyala of tha eyelifd —thylhaptonom

Tha eycliaad laida (18 g) vaa dlasolvod in
aquaooa potaaaiyn hydrexida <10Jt, 400 al) and the
nlztora vaa rafluxad gantly till ataBonia oaaaaa to
afolYa (180 hr). Xha raaetion nixtora vaa eonoantratad
to 160 Zt vaa tranafamd to a baalitr and ooolad
thoroughly vith ioa* Tha raaetion laixtura vaa aoidifiad
vith oono. HCI till it vaa joat aoidie to eongo rad*
Tha aoidifiad nixtura vaa thoroughly axtraotad vith
athar (800 nl), thraa tiaaa* Tha aeidifiad aolotion
vaa aada aaturatad vith avaoniyBi aulphata and again
axtraetad vith athar« Tha ooahinad athar axtraot vaa

diatillad to gat tha tatraoarboxylio aoid* Tha
ooapound ohtainad vaa a gm. (6 g), yiald 3K*



o7elotacZ31«Bliw lalt of ttim t«trae«rboxrllo

aeid (800 ag) vat pr«pax«d| oolourXtif aoHdi a«p*167™»

U LT fa

PeUDdt C|C6.93) B«10«31|

<A3M4<>8 m ttIK tt Cy64.64| Hy9«9I{ ]T,7«79(.

I sptetrm of tha ~traearboxyUQ aitl<l stevad
bands att 1109| 1368, 8S9

ABothar batah of tha tiydvolTila of tha eyellsad
lalda (14 f) vaa earrlad oat* Tatraearboiyllo aald
obtainad, 4*6 ¢g*

Zha tatraoarboxjrUo aeld (XO g) vai takan in a
60 al. RB flask vIth a mflitx dondansar and haatad in
an oil bath at 180*18fiP for 3/2 hr. Tha raaotlon praduet
was takan in athari drlad« flltarad and ths solYant
raaovad to gat tha dlicMUrboxjrUa aold (7«<S g)« Tha
eoapound obtalnad vas saoUL-aolid (yiald 9Bf), IB
spactruB of tha diearboxyllo aald (Figel4) shovid
bands ati 1709, ia?4» 1247, 1316, 1099, 1044, 961, 930,
892, 838, 790

Tha eyelohajqgrlattlna salt of tbs dioarboxylle

aeld vas praparad* Tha erystalllsad salt asltad at 16iP«



m Inu
fowadi C,68*ia| fic10.EL|

Cg|~461(a04  r«gai3Nist Ct68*49ta|10.50|V ,6.3fl|1*

Praetional er/«tallitatioii of th« ejrelotexjrXaBliM
salt In aethyl «thsrl k»ton» «nd othar aolTitiitM failed to

Slv« eeparation of salts of ths ois* and trass aelds*
fif ~ CVIX2)

Xhe dioarlioxyllo aeid (3 g) vas takan In a
Carlos tubs and aostie antajndrids (10 ml) vas addad*
Zha tabs vas saalsd off and it vas taeatad in Carlus
ftarsiiQa 186«S0d™ for 6 lirm Xba tote vas ooolad.
Iha aeatio anhydrlds vas raaovad and tha prodiwt vas
distlllad taador Tastiusi b*p«17I1*(I>athVO»0 m*

ftaa anbidrida obtainad (1.6 yiald 66»Bfi)

vas a pala fsllav irisooos liquid*

Found! C) 70.76] 8,67.
ANisHigOs raquirast C| 7€&*37} BMJ6*

ZB spaatrun of ttia anhydrida (Fig.i™ ) shswad
bands att 1818, 1770, 1383, 1378, 1299, 18M, 1303,

H60t ~L087, 1088, 978, 910| 898, 888, 868, 834,
775 c*-3*.



1th>

HrdieiJil* of th« «nhnlirM« (VI1II) to cU -

llw tnbrlrld* (1.4 (} wm takn In dlesan* (10 1!)(
in MIl. of vatttr vat add«d and th« Bixt\ar« ¥aa teatad on a
vatar iMith tor 23 hr* thm aiitura vas eoolad and axtraetad
with atbar (80 si) tiro tises* Tha solttfcion vaa aada
aaturatad with aaa»sit» aolphata and It vaa again axtraotad
vith attaar tvlaa. Xha ooablaad athar axtraet vai drlad
and diatIXXtd te raMOva tha aolvant. Tba produat a®alnad
(1«3£ c¢) vaa oryatalliaad fro« pat.athar««tistr Klxtora
(111) aa & Qolaurlaaa aoUdy b«p«l16I~,
AHi3jriAi
re«sdt C|66,06| H«8*41.
raqoiratt Cy65«00| Hy 8*3S0(«

IR spaetrua of tha aoUd <Fif*16) ataovad iIMJUSth att
1706y 1374» 1325, X372 UM7, 172" 1176| 1135, 1lU , 1081,
1019, 9«5, 75, MO, 833, 755, 740, 730

flprlwggiiotlJrtfi Mid

ShadIM thjrlaatar of thaaia- aoid (100 ag) vaa
praparad uaing dlaaocoaathanaeZliadlatthyl aatar ototalaad
vaa diatillad, b.p.I5fl*"(bath)/0.a na.

Analyaia

Poimdt G, 57*03] H, 8«93«
Cifp™p4 raqulraai C, 67.15{ H,
/R apeetnia of tha diaatbyl aatar (Fif.n) itaovad

banda ati 1733, 1374, 1355, 1189, 1113, 1087, 1031, 2019|
989, 980, 890, 833, 789, 768, 741 ea-"«
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SUMMARY

Th« xmr« hydreearboiif it an
laoprtnolocii* of p«pintnt« Its <e jaoBir« <»btrs«aot«n»y
hat IM«n prcTlooily exaelned by Son froa btrguot oil.
Slneo tta«ii it hat boon eaeoimtarod in a aiaibtr of teureot.
Zn ordor to paTo th« vay for tho total tynthotit of

and bariaaotoaoti tIM ijmthotit of a aodol ooapoisidy
piBtM vat oarriod out ming piaio aeid at tho ttarting
aatorial* Pinio aoid vat obtaiaod in good aaountt bjr
tho hjrpobroBito oxidation of pinonie aeid. Zho diothyl
ettor of piitio aeid on aeyloin eondonsation gavo a
liacturo of acjrloint* The totylato of tho aeyloin on
rtdoetion with Uthiot aluainiiai anhjdrido gave tho
alooholy oxidation of vhioh afforded nopimno. «(»Pinoao

vat obtained fxo« BopinoBo.

Xopinone vat wnrertod to "-pintne*
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Tte bierello
(X) it %m Most li*rtant Miibtr of ttw piaaat gvoop*
It hM h—n ISTMtigAtod thofvufiilr by earXitr w rtort
and tiim etntetur* Ilum bMB d«t«niiiiad at X*
it 1«qr viAtly dittrlbitW d in natiirt and ! i“tant In
tb« oil! elfttaintd fson aott oenlf«rt| it it tiM naiB
eonttitofl&t of tnrpontinoi a tvlittaaot vhioh hat boon
knoifB tor tovoral ooatwiot* Xho oxidation of «(»piBo»i
hvM boon ttndiod by, anongtt othorty Bafor wte thowod
that vith pognanganato two aain prodttttt voro obtainod
Yis* pinonio (XI) and pinojriformie aoid <X2&*  Kjrpobro-
1ito oacidation of pinonio aoid gaTo a dioapboXfUo aoid«
pinio aoid (XT) vhi”~ vat bzoninatod to |V) and
ooBfortod to tho taydroxr dioarboxrlio Mid (TX) vith
bnriw hjrdfoxido* Ltad dioxilte oxidation of (7X)
jrioldod tho ttablo oit«aorpinio aoid CfIXX)* Tho
ttm tturo of oit-norpinio aoid vat eonfiraod bjr itt
oXogant tim thttit br C, A« Korr in 1989 and by C.W.Shoppo
and aiaonton*” Zho voiito adoptod Igr Xorr for tho
tynthotit of oit«novpinie aoid it thovn in SohMM !e

Two MoltoiiXot of oyanaootio ottor voro oondontod
on to ono aolooalt of aootono vith aanonia to givo
eyolie 1aido (Y XII). Alkylation vith atthylono iodido
oonttrttetod tho oyoXobatano ring (XX), hydrolytit and
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d«ourbox@U tion of tbht InUnwdlAt* saloaio aeld OO
tkMn yi«ld«d a aliftiir®* of tho oU« and trans-aorplalc
aeld (XI) i“eh vat eoafortod to ela-iiofpiiilo aidifdrido
(XX1), hydzoXjrsit v I™ vator than gavt tUm oia*iiorplAl«
aeld (VU)«

Alttieiicli tha dirtet ayiithoais of «c*piiMio hat
not boon rtaordady a nm ~r of t*thaatt hr difftiwiit
vortert Xaada fioa aovplBie aald to tha hydroearhoa*
The eit<4ievpiiilo aold hat boon eonvartad to pinoala
aold| hr KoBppa® a,t al* la 398T* Qi” sSjU- alaa
aahiairad tha tjnnthatit of pinle® (XT) aad plnoiiio”

aelda starting fsoa Borplale aald at thoim in Sahaaa 3*

Ruaiaka”™ aynthaaiaad piaooaaphona (XUI) froa
piaoaio aeld (XX)e Later atartiac fxea piaoeaaphoaat ha
ayathaalaad aad piaaaaa OCX7)«* The aystfaaala

It rapraaeated la fiehaaa 3*

NePlaaaa (XT) oeeora vlith iC”pinaaa la varjfias
pToportlont* Xti praaaaea vat lafartad Baajwr® vhMi
ha ohtaiaadi duriac tha oxldatloa of t«rpaatiae inth
peraaagaaatai a aaalX gaaatlty of aa aaidf aepiaie aeld
(XTI). Lead dioxide oxidation of OCfX) fc«e napiacaa (XVH).

X”"piaoaa vaa raeoavartad to “HPiaaaa hy Vallaeh”
at thoim in S*m 4.
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SCHEME No.2

,COOH

COOH

COOH

SCHEME No-3

CH,

!
,CH-COOH

COOH
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'Pb-Salt

disfillation

iINOH
_

COOH
Na

EtOH .CH20H

HBr
KCN

XOOH
~Hydrolysis

CH3

I
,c— CH-COOEt
/\O/\
COOEt CIl.CH2-COOEt

,CH2'COOEt
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mm m IMfKstiQAfisK

Tb* rant hjrdzoosrbMi "»hb«7S«cMOWM” (XTIXI)
Is an iMoprmologm et (XV). fh» «orr«tpoiidi»t
«(»1soMr» «c*IMVgaMWnt (XIX) hatr b««n t*voA to ooour
IB ««T«ral k plan to syBtlwalto thaao
tve hy”~Tooarbona vaa TiatiaXlaa4 and a kar iatanM diata
ela4diorliart*Botiala aald (XX) vat aynthaaitad f>0«
ratlurl iMptaBD&a. Tte daiaila of thla aytiihaala hava
baaa daaarlbad ia diaptar M of thla teals,

CoMidaring tha difrieiiltiaa im Ivad in tlia
tmtliaaia of eia* aonM riaaatiale aeld tXX) it vaa fait
that thenfh ita aonvaraioa into tlia liiftiar hoaolafui
barfaaotinia aald (XXX) ahould ba aaa”i takaagqittat
ooavataiaa of tha lattar to tbha bargaaotaata toy adaptiag
pfoaadnfaa aapltyad la tba aaaa of piaaaM vould ba «
baaat vIith praotiaal dIffliaU iaa aad it viU ba

daairatola to davalop aavar appraaalwa*

Xhia baa baaa doaa aov and a aav aodal syntbaaia
of piaaaa davalopad fioa piaio aald (Xf)« Startlag
froa piaia aaid| aepiaoaa vaa iaitlallj piaparad aa

abDva ia Sabtaa fl«

Piaio aeid (IV) raquirad for tba purpoia vaa

obtainad la larga aaotnta by tba bypobroaita oxidatloa
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SCHEME No. 5

Me Li

0
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SCHEME No 6
-OH
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of <1), vliioh in Itf tnm vu ebtUJMd

br oxidAtioii ot pismm*

Aaylpin eoBd«a—tloa

fianfUy”” fooidi that «(y»~4l«a7teX7lle «tt«rt«
OB troataost vitb fUitly 41lirldo4 aodliai la Inot sqruM
8«ft erelie aoylolna* ProSof® asd 8toU ~ ap”Uod
this pzoooditro IndopiadoBtlr and tiM atanoetitXr tpT tho
propamtioB of highar Mi*f<ad e]f«lle aoTloiaa vith
sttrpriciBfly food raaulta. Tha pik«aaa iavoXvad
liforotn atirrini of a toXtttioB of tha aatar of a «Ct<®
dlearbozjrlie aaid la hot xjrlaaa vith aoltaa aodiia* Aa
latraaolaottlar aejrioia ooadMiaatloa tatea plaoa to Siva
efolie «(«li9rd70X7 tetoaa. It ia li~rtaat that tht
raaatioa b» aarriad out la tha abaaaaa of aar tv—

axXoohol (3P ojgriaii*

Xa thla proaaaa two alaotraphilia oarhoa atoaa
at tha aada dif tha ~ ia of tha diaatar ara first
ahsorhad by tha aXaatroa ooiraMid auvfaaa of tha aoltaa
aodiaa. Bo far aa ahaia flazihiU ty axXXoifS| tha aXsatro*
phllia raaidm oaa slida ovar tha aatal siarfaaa to
appraaah aaah othar* Zha aasrtf ragoirad tor tha pivaasa
la laaa thaa that raquiiad for apU ttiaf tha aolaaalaa

«ff tha aorfasai tha aoUisaioas of ahsorbad aoXaattla

¢ Piasaia aaid vas doaatad hr tha VaTal Storaa
Eaaaarah 8tatloa« Flat
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vith etiMridUtoUs UwA to «Ilm« pfexlaitr of tte %w

tonULital «arboii «toMt and fia*lljr to tte riai

0
ff ?
*CHg-C-OEt ANCHg- C- OEt
(ch2){; 1> (CHg)"
CH.-(I%-OEt '"CH,-C-OEf
2 N
0 0<3
Cf XHg-CO
r (CH2)p
*CHj-C-OEt ‘CHg- QO
/
d‘é@
XHo-C —OH
C2-C -0@ ‘CHg-C—OH
.CH,— CO
-=> (CH2)n

ICH2— CH(OH)

ittoT tb» ring «30tm tb« mUmiSiM ao leai«v
potMtMa < 2i»««ropkUio eantras and is terafoM ao
loBgar kottad to the turfaM* XHl« to te
extroM I/ wofttX in tlio tyikttoslt of aoAlm uA U iio
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ring eo”peunds* fhit rvaotion did not r*qttirc hi”
diltttion oondUioKt* and affbrd«d %t» eyoUo k»teiM
eoatainInf tht taiM aiabtr of earboa atoat as thm
startinc dl«arboxylio afildy viiiob no otter hlttaorto
kiiDem M tbod ¥as abXo to Forthor br this
10tbod ovon 2*iub«titatod diearboxylitt ottoro oottXd
b« 070illad.

Tha diottayl astar of piiile ae&d vat praparad
by tha asaotroplc awtbod. It la a eolottrlaaa liquid
bollInf at laoVs MI* Tkit XR apaotruB of tha dlatliyX
attar (FIgnZo ) ttaowad baadt ati 1734 <C« ttrotohlag
vibration) and 1170 ear™ (CJO ttrtteM ag vibration).

Aejrloln condantatlon of tho dlattayl attar of
piAlc aold (XXIZ) la xylana In tha pratanoo of aolaaular
aodlUB and potattltm natali yialdad tha aeyloin(XXia),
Tha d Ittllltd aoyloln obtalnad It eolourad ytUov* Tha
aoyloltt vat purlflad by oolaan ahronatography* Tha
aayloin thut obtalnad wat found to ba eonpotod of two
ooBpoondt by QIf aaalytlt la 60t40 proportloa Tit* XXXII
and XXX?. Tha IB tpaotma of tha aoylola (Fli«2i) thovtd
abtorptiont at 3516 (hydroxyl)| 1733 ea*” (CaO)»

Traataaat of tha aoylola with p*tolaana tulj*hoayl
ahlorlda la pyrldina ylaldad tha toaylata darlvatlva XXT
vhloh vat radnead vith Uthiun altiniBltta hydrlda to got
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tern aleobols XX7z vlileh on esadation vlth reag«iit
JX9U»A thl totomMs~ X7XI, X?n«* Th« tetenii oHftiiMd
wai found to eontaln 60” Boplaoii* as coBfiXM4 )nf QW
analytif vith an authantie tpaolMta of nopinoii* ebtaUMid
by oaoBolarils of p*pii»iia. Tha pvoduot ftonatd a aixtiira
of taalearbasoBitt fioa vhleh a eeBiearbaieiia aalting at
ISIP oottld ba Mparatad by fraetional erfstalXisatioii*
Misoxd M ItliK point of th« aaaiearbacona vith an
aathantie ipaelMn of tha aaaloarbaaona of noplRMia
raaainad undaprastad* Tlia XR tpaetvoi of oopix»mCF>" 2z]
isovad a band at 1700 for tba oarbonfl abtorption*

flIC*Pinena vas ayathaaiaad froM aepioona OnrZl)
by tba nattood ahovn in SoboM 6*

Ropinona vat obtaljiad in good anooata by tba
oaonolyala of “~-piaano* Baaetion of nopiaena vitb
aathyl Uthiun affordad tba tartiary aXeobol Cmil).
IR apaotma (Fig*~3 ) of tha alcohol (XXVXX) ahovad
BMSa att M48, XX0O ca” (hydroaEyX foaatloa)* Xt la
a solid aaXtiai at 47«4fI*« Dabydration of tbia aXooboX
(MVXO vith thionyX ahSorida la pyridina affoMad
o(«plaaaa as ona of tba dahydratloa produati* Tbia vaa
coafiraad by GC azialyaia vith an attthaatie spaolasa of
«c»piaaaa. Xba dabydratad prodoot oa ebroaatotrspby

affordad a fractioa ooataiaiag «(*piaaaa la a ptva stata*
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IB spcotnai of til* hydvoearboB ob%aiiit4 vas
sviiwrlmpesftbl* v i* that of

Bom4 OB thoio aedoX r«ootioiiS| tye”ois of
<e and bovfawKortot QOXX and XFXXX) Fi M
nortMrfaaotiaie aoid 0CX) liat boMi now takm In ba»d*

IDPPM,.ligBtellf M JB I

ll«Plii»iio va« synthoaiaod fvoa mpimm bf
V Ittlt roaotloB,» Ropitiom vaa traatod v i” aathrlaai
triphany X plioaptaoraiia la tenaaiia aoXutloa and thm
raanXtaat product o& workiiii op jiaXdod p”piaaaa In
aOJt TioXd. Zhia waa eoBflfaad bf OI£ anaXanila vIth
an aatIMBtia aaspla of {I*pii»iia. ZE apaotraa of tha
hydrooavten obtainad ¥aa aupariapoaabla v I that

of p-pinaiia*



I XPBRXMBITAI.

Prtparfttlon of plnio >ol<t (2f)

PiaoBle ««id (6 g) dUfolTtd in agiitoai todim
fajrdToxid* v«t add«d in om portion to a todlwi liypobreaitt
«0lttUon wido by adding tlovljr tooalao (80 g) to a eoXd
solution of todiufli hydroxido (10 g> in v&ttr (ISO nl).
Bvoaofoni soparatod aftar a short tiao* A littX* sort
todiUB hydxtozida va* addad and ttaa Biztttra vat allovad to
fftand tor 1 lirc Tha raaation rixtafi vat tliaa poivad into
a ooXd aoXiition of bifolpliita and diliila iialpliilUFia aaid*
Tilt haavy layar of broaofom waa taparatad and ttaa agnaoat
aoltttion vaa aatiaratad vitb anaoniia fttXpliata and ttevonghly
asitraatad vitik attaar. Tha eolvant vaa diitilXod off and

pinie aaid vat obtainad at a tbiok oil (S»6 g)«

xa tpaotrai of pinia aaid ttaoiftd banda ati ITOIf
1487| IXfOf 1889| 184a» XaOOt 1047| MO, SiO, 840, and

73? on*N*

ABOthar batab of pinonia aoid (00 g) vat oiiditad
in tha aboTo aaoMr and pinio aaid (0i «0 g) vat obtainad
in good yiald*

Pyaparation of pinio aaid diatbylaatar (XXIX)

In a ona lit« RB flatk pinie aoid (00 g) vat
takan in dry banaana (000 wl)* AbaoXata athyX aXooboldO 1!)
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and om ml, oono. H38QX4 v«r« addvd* fh« flu k eeatalBing
th« r«aetien Bixturt vaa eomiaetad vith an aaaotroplo
apparattta and rafluxad on a vatar batb till vatar aaaaad
to font (36 lira). Tiia raaetlon aixtara vaa taiotii in a
aaparatini funaal and vaahad tr— of tha i*Laaral aeid
vith vatar. Xha banaana aolution vaa vaahtd with a diluta
aeltttion of aodlon aarbonata to raao”a unraaetad pinio
aold| vaaliad with vatar, drlad and banaana raaovad* Tha
raaldua tfaaa obtainad vaa dlatiUad undar vaaoiant jriald
64*6  } b*p«ISA"3

Tha dlath/1 aatar of pinle aoid la a oSottrlaaa
Uquld.

ABIilTito
Poondt C, 64.101 H, 9«Oi.

CI3HBO4 raqulraat C| 64.4| H| 9«0itS.

Aceyloln eondanaation

Sodiisi drjr xgrlana (3.e h) vaa takan In a 6 L.
thraa naakad flaak fittad vith a rafliix oondanaari a
povdrfol atirrar and a dropping ftauMI. Xba flaak vaa
fittad in a baatinf nantla. Oxygan-fraa* nitrofan vaa
paaaad thitough tha flaalc. MitalUe aodlta <Ifi ¢c) and

o Xitrofan vaa lEur_ifiad hj paaaing it tbron%li trapa
aontaining alkalina pyrogalXol, oona. R3804t and
a rad bot famaoa aontaining Ciatnminga.



1etalU o potattliai (16 g) m v addad to th« x/ItM

and thft mIx*vf mi h«at«4 to roflox jQrloM* A
portion of xyloni (100 mX) vas dittiUod off* Tho
otlrriiig vaa atartod to ooBYoft tlio aoltoa sixturo of
aodiiBi and potaaai«M into ynwj fino partlelaa* Xho
diothyl ottor of pialo aeld (61 g) in addod
in a hr* to tha roaotion aijctttro* Sha vlio2a raaotlon
vaa oarrlad out tmdar Yorr dry eoadltlona* Aftor tha
ooMplata addltionf tha raaotlon alxtitra vaa atlrrad
for hr» worm* Tha raaatlon alxtora vaa eoolad to
room tdBparatura and than vith lea* Alaohol vaa addad
dropnrlaa to daooapoaa tha alkali Mtala* Tha raaotlon
1lxtura vaa aaldlflad vIth eono. HCI, Tha prodaet In
iqrlana vaa vaahad fraa of aald vIth vatar. Tha xjXana
vaa raaovad In an atooaphara of nltrogan tndar radnoad
proaattra* Tha pfoduot obtalnad vaa dlatlIXXad widar
hi” Taauia (ao g)| h«p« 1SOV 8»6 m*

Tha produet vaa towsA to ha a nlaitura of »
dlaatar and aeyloltt. Tha aejrloln vaa aaparatad hr
ohroBatography over gr«ZIl alunlna (1t10). Tha dlaatar
vaa altttad vIth pat.athar. Tha aeyloln vaa alittad vlith
athar (4 g)* It vaa dlatlllad ondar high vaeatm. It la
a pala yallov Tlaeoua Uqald| b«p.llIP/S m*

QIC anaXjrala of tha aeyloln ahovad It to
eontaln 3 paaka In tha ratio 60t40«



ARalygjLi
FoUBdi C, 69.61| H,

QBL4R2 rcgLOimi 0] 70«13| Hy 9*oigl*

Xh« ZR gptotrua of til* aoylolA ihovid bandis att
34as, 1733, larsy 1339, ixas”™iiUi i&30» tMo, sac,
830

Pryp»ratlop of th* toiylate of th» acyloiii (XX?)

Ttm acgrloin (800 mg) ym diftolTod In pyrldino
(15 1!) and orTstallUod p-teluono aulphoayl elilorido
(1*3 g) was addod to the nixturo* Tho roaotlon Kixturo
vat ktpt for 48 bours at roon tosptraturoi peurod la
vator and axtraotod with othor* It was wathad with
*0dioB oartoonata tolutlon and dilata hTdroehlorle a«ld
to raaova tbo p*toluant aulpbonlo aeid and pyrldiao
raapaotivaljr. It was washed froa of aold with watar*
Tha aztraot was driad and tha sol*ntwas distlllad
off.Tha tosyUta (XX?) ebtainad was a Ugoid (1,1 g),

IR speetron of tha tos/lata showad bands ati
1730, 1695, 1368, 1336, 1300, 11B3, 1176, 1117, 1094,
1031, 989y 969, 9<0, 868, 814 and 788

Radaetlon of tosrlata (XIV) with lilAliU

Tha tosylata of aajrloitt (1.1 g) was addad dfop
b/ drop to an 4«a aold solution of dry athar (100 bl)
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eontaining Xlthlua kgrdrld* <0«8 g)« Thi
rca«tlo& Bixtor* was r«flti»d for 6 lirt* under d tf
eondltlent* Tta* r«adtioii aixlitr* vas oool«d vIth 1m
BA thi exettt XlthiUB altiBifiltai Iki*drld* vas daaeg”™aad
vith mIMt atliar foUfivad bj vatar. Tlia preduet was
taIMfi in a aaparatinc ftinnal and vafbad with Tarjr diluta
HCX tba atfaar axtraet vaa vaakiad fra# of aoid and tba
aol*vant vaa raaovad* 7ha produet olitalnad vat a liquid

(760 ag), b.paioVa mm

/R apaatriM of tha aleoliol olitalnad ataovad
banda att dtafi, US3, 1370, 1366, 1866, IMt, 1117, 1068,
1017, 961, 684, 888, 841 ai™ 8U on*«

M Inu
Fowdt C, 76.8i| H, 10.8.

C0100 raqoiraai C, 77«14i B, I0O.M".

Oaiidation of tin aleobol CXX?I)

Xtaa aaeondarj aloobel obtainad by tha radiiatiDn
of tba toa/lata of tbha ae/loln (66D i) vaa takan in
aoatona and jronaa raafant vaa addad dvop by drop vhili
ooolinf, till tha nilxtura ahowtd an axoaaa of ohronie aold.
tha raaatlon mixtura vaa poorad into vatar, axtraatad
vith atliar, tha atbar axtraet vaahad fraa of adld vith

vatar, and tha aolTant raaovad. Thbha produot vaa



etaroBatofrapted throufh fr. XX mutraX alwlna* The li»toa«
vaf aXiitad vIth pat.athar (260 ug), Tha tetoat obtalnad

on QUS anaXjwls atowad tvo paaka In 60t40 proportlona.

Tha 1lztora of tetonaa waa foond to oontain 0Qrof
noplBooa by ooaparatlira QW anaXyiM with an a«thantie
aa™>Xa of aopiiioni praparad bjr oioBoXyaia of PH”inaaa*

Tfaa odxtiira vaa pot for aaaloarbaaona praparatlon* Tim
aaalearbaaona obtaliiad had a m*p» of X80*9p0*« Tha
samioarbaaoiia vaa fraetlonaX X/ arjrataXliaad ttom aXoohol
thraa tlaaa. k aaalaarbaaoaiy a.p. X8&»XSi™« vai obtalaad.
Mixad a«p* of thia aaaloarIMaona vIth an aathantie apaalaan
of tfaa aamiearbaaona of nopinona raaaliaad undapraaaad* Tha
aaaioarbaaona of Scp* )‘86*)<8i"t (40 ng) vaa elaavad v I*
oxalle aeid ai® tha raganaratad katona vaa fowd to ba
idantical with nopinona bjr XH and OLC anaXsrala* XR
apaatrtti of tha katona ataovad banda att Vf09" 1408) X8,
1341S, X3XX X888, IsaO» XOM, X0S3, X030» 9?0» 064, MO,
9X6, 880t 878 and 78i

Xt ia a aoloiirXaaa Xiquidi b»p*8IPj< 8.8
iBiJJttJJ

Founds C| 77«89f B, 9*8L*
Cale. for Cg”uPt C, 78,U} H, XO0,X4j(.

Hopinona fgon g«pinan»
p-Pinana (X5 c) vaa osoniaad at 0™ in ohXorofDni
(78 aX) tor 4 hra« Tha oaonida aftar MBOving tha oXvant



w&s d«ooapo8«d by boiling with water for 3 hr. Th«
pi«dtt(St was «xtraet«4 with «tb«r| th« «olT«iit vaf
fmved and th« r«si4u» was ohroaatograi®Md owr gr»JJ
neutral aloaina (SOO mg). Anjr uaiiraactad hydrocarbon
was olut«d with pat.«th«r. fha totone was alutad with
p*t*cther«bani«nft mlixttire. Xh« icatona obtalnad (13 g)
was dlatlUedy b.p,87®/7 OD analyait ahowed only

one peak indloating its purity.

IR epaotrum of tha leatona ahoved banda aftt
1709, 1368, 1346, 1311, 12m, 12CO, 1096, 1063, 1030,
970, 904, 940, 880, 87" and 783

IBUan.li.
rounds 0, 77.96J H, 10.10.

Cale. for t C, 78.11| H, loa4dJt,

SOGIMNILMOQ]i (gEYCi...tel,.M,g4ltPfli ocrzz)

Nopinona (fig) in dry athar (30 al) vat addad
dfopvis* with stirring to a cooled (0®) aolution of
tethyl lithiuaa raagent prepared trem lithiu» (1.2 g),
dry ether (160 ml) and aathyl iodida Oo g). The
reaetion aixtore was allowed to be stirred for 30 sin.
and the axoass reagent was deeoaposed vilQi water. T)i«
product was extracted with ether| the ether extract was

washed with a vmry diluta solution of HCI to reaore the
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lithiun faTdroxld* as its eiilorld** Tti» ttber «3traot
VM washed fz«« of aeld| th« foXv«tit v«s r«aov*d«  Xh«
retidoi was ehroMtogri*IMd e¥»r gr.lZX alaalsia (76 f)|
eluted with pst.athftr to rtaovtt tha unraaotfld totoiM*
The alcohol was 9lut«d with «ther. Th« alcohol
obtained vas Xigoid whiah solidlflad (3.6 g)¢ 7h«
10lid alcohol obt&ltiad vaa j*orifiad by at][>U«atloii« Zt
M Itad at 47-48®. IE spectrim oftha eoKpomd thoirad
bands ats 3448,1 , 1370, XaaT, 1313, 1989, 1338,
laao, 1183, 1130, 1111, 9®, 9«0, 91H, 893, 876, 866
and 836 ea*"»
Analwiia
Ftiimdt 0, 77«64| S, 11.4,
ragolM ai C,77«9S| H, 11.689(*

<»PUmm ftfom tartiary aloohol (XXfH)

Tha tartiary aloohol <3 g> «ai Mem la pyvidiao
(30 «1) and ccolad with ioa. fhionyl ehlorlda <6 ml)
was addad drop by drop ahd tha raaotion «ixtora was
allovad to stand at O® for 30 alautas* Tha axoass of
tha raagant vaa deeoi®oaad by addiag aaall piaaas of ioa*
Tha raaotiofi aixtura vaa poarad iBto vatar and it vaa
axtraotad vith athar. $ha athar axtraet vaa vaahad vitli
diXttttt HCI to ranova tha pyridlna, than was vashad vith
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soditim oarbonat« tolatlon. FlInallj it was vathed tV 9
of any alkali. The «xtraot wat dric<l with anhTdrouf
sodiuB sulphate and th« folrsnt was Ttnoired* The
r«sidu« <3.8 i) was dhroaatographed thzough gr.lI
neatral alunina (*0 g). 7h« hydroearbon (3 g) was
eluted with pet.ether. OLC analysis of the hydroearbon
showed It to eontain «<*piiietie as the main eonstituent
alongvith small quantities of other hydroearbons. The
hydrooarhon laixture (2 g) was reehroBatograpbied ov»r
gr.X aliaina (100 g) and eXitted with pet.ether. The
Initial fraotioBS eontained pure oonfiraed
throogh QUI analysis with an authentie speeiaen of
«<«piiiene. «(*Pinefi» obtained €©¥.8 g), had a b.p. of
00" m ., * S4.0fe 7R speetruM of the hydro*
carbon showed bands ati 1639, 1473, 1449, 1386, 1370,
1396, 1 ~, 137, 1208, 1166, 1136, 109?, 1017,

9, 889, 861 and 790

AnalYilg
Foundt C, 87.9t) H, 11.6.

A107M16  requires!  C, 88.23| B, 11.76)(.
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Triptenyl photphliii (7 g) vm aiisoXT«4 in drr
bcBMiM <80 bD* to this VBf ftdd«d m thfl jlodid* <8.5 g)
OT«r 80 Klnafeet* Tha gradual praeipitatlon of triphooyl
M thrl ptooiphonliu lodido Imelublo In tbo M dltn vas
obtarrod* Xha roaetlon vaa ooapXato aftar 13 hr. Tha
pteaptenita aaXt vaa auetion filtorad and vaabad with a
aaalX aao|mt of aalijpdrottt iMiuw&a* thm ptodoot vaa
obtalaad in a jriald of 10 g** a«p« VHP*

In a 800 flaak aquippad vith aadhanieal
atirrarf raflux eondanaar vara plaead tripbanyl aathfl
pboaphoaloa lodlda <10 g) and anh/droua bansana C3O bl)*
To thia vaa addad aodtun aalda <l g) ovar a fav ntnutaa
and tha atirring vaa startad* Tha antira praparatlon
vaa affaotad undar an ataoaphara of nitrogan. Xha
taig~ratfffa of tha auipanaion vaa alovljr raiaad to tha
rafliax taagparatura of bansana anS tha KHa mA avolTing
during tha raaatlon vaa antralnad bjr tha nitrogan
atraaa tovard an abao”r flaak* Tha raaotlon vaa
eonplata aftar 6 hr. of rafloxing. Tha raaotlon
nixtttra ooi”riaaa of tvo phaaaa, tha flrat phaaa

oonalating of aodlua lodlda” tha aaooi® phaaa baing
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ttm beii8«M ptaotptaoram solution* Th« eont«ntui of

th« fiM k vai eeolod to rooa toaporatoM™*

Nopinono <6 g) in dry Imiimim (85 1!) irai addod
to tho abotpo raaotion mlxtitm in 16 ainiitof* Th« oontantt
of tho flaak vas stlrrad for IS hr* at rooa to”poraturt
and than raflnxad for 6 hr« Tho rtaetion aizturo vas
eoolod. Tho banson* solution vas vashad until it vas
nautraly driad and tha solTant raaoTad* Xha rasidua vas
tritoratad vith pat*athar. Ttas pat.athar axtraets vara
eomhinad togathar and tha solvant raaovad* Tha rasidoa
vas ehromatographad through gr.X alunina (100 g). Xha
hrdroearbon (1,8 g) vas elutad vith pat.athar® h.p*
tO®/4.6 am., 1*4716| (-og® - 20.4®,

JmISMU
Fbundt Cy 8«*14| H, 11*66*
Calo* for Ci.oH|jgt C| 88*33| H*76jjC*
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