VL

Universit
s of Glasgowy

https://theses.gla.ac.uk/

Theses Digitisation:

https://www.gla.ac.uk/myglasgow/research/enlighten/theses/digitisation/

This is a digitised version of the original print thesis.

Copyright and moral rights for this work are retained by the author

A copy can be downloaded for personal non-commercial research or study,
without prior permission or charge

This work cannot be reproduced or quoted extensively from without first
obtaining permission in writing from the author

The content must not be changed in any way or sold commercially in any
format or medium without the formal permission of the author

When referring to this work, full bibliographic details including the author,
title, awarding institution and date of the thesis must be given

Enlighten: Theses
https://theses.qgla.ac.uk/
research-enlighten@glasgow.ac.uk



http://www.gla.ac.uk/myglasgow/research/enlighten/theses/digitisation/
http://www.gla.ac.uk/myglasgow/research/enlighten/theses/digitisation/
http://www.gla.ac.uk/myglasgow/research/enlighten/theses/digitisation/
https://theses.gla.ac.uk/
mailto:research-enlighten@glasgow.ac.uk

4 MBS K

aobnlttsd to

The \m m sm ot GMSQOW

John «laamaii Staelo

in fulfllnont of the

roqoiroraents for tho degree of

September 19SB Tho Sehool of Phemaqy
Itoyal Odllege of Seionoe
and Teebnology

Glaogove



ProQuest Number: 10646862

All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction isdependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

uesL

ProQuest 10646862

Published by ProQuest LLO (2017). Copyright of the Dissertation is held by the Author.

All rights reserved.
This work is protected against unauthorized copying under Title 17, United States Code
Microform Edition © ProQuest LLO.

ProQuest LLO.

789 East Eisenhower Parkway
P.Q. Box 1346

Ann Arbor, MI48106- 1346



THE OHDOSTRX (V iMSTiiLiCHIA SPBOIBS

TRB STBCTDSB

ar

ARisTiUorakK



The author wiohas 4o ovpragse hig sopreciation do ProPoongor
FaPs Todd Tor gupovvision of rosvarceh and B0 Dre J8e Shonlalo
under whose pomonal Ayocbion this wodl e dovpiod ouby and
ghose aseisbones and advics was evallable ab oll dipans Thonks
arg aloo due Yo the nombaps of She Fhagsagopblosd Ghomiatoy obofd
and 4o Dre Hele W liowms enpoeially, for wany usoful pugnestionss

The zetolpd of o maindovanoe grant Sron bho Croon Yeush and

i

fean glifhe of Avistoloshis apesion (legarsonboeda and feyablouletn)

feom Yosewrs,. Bxdbtlsh Doue Housion Rnited and Mbhases. Soidly line

and Peoneh Limddad ave aleo gratainlly cdimowledgnds



2RBIBILS



TH

hand

SOTHONINE, G5 ATISTOLAGTONR

AUIROVEATION  wae  wea  #ps  wee  ama

LS

Pysabhwooin Grd  DeR  EBE e

Axatlopiorin I YT R T S T Y

Kopbhindn and Xanbhobin S T T

Tho Mabowy of Arletolasbone -
QLY A

D LTe POERONEIMLCOouaTn BEIRAGYS TR
« e e ¢ g y

A

-

TGt

AREEEOEOGHEA BPUGHE e wse
LAGROMS

Tho Taotono Ein{; waw Ty Row
Ponros of Ungatumabion #he wus
Palydrogonablon see  ses  wae  see
Ifenbification of the Astleno boe
Tha Gavbhon Skolobon o Y Ty

Tho Staeihiro off Aristolactons and
Fobhyd Groapdatabo TR TY

The Stpuoture of Joofrisbolactony e
o Straotors of Ghhor Dorxdwabivos
Bolabioaship with Arebloplorin AwH

Tiariidons ultraviolod fodwobsopptlon

Oaenolysls Sxpopinento TYEEETT
Conoduaion whe LY Aus a5

vee

pun

*os

2T

hok

A

LA

LA R

LR

(2 ¥

(2 X

LR R

R A

why

LR ]

L X3

EE R )

#R

SHo

Ao

o

naw

LA X

LE R

L

LR

LAl

L

LK

LA L]

Raa

“ow

LR

“ea



TEPERIMENEAL

\Z“

TS NI PRIBDIRRSGOINGT BXPRAGRS. Pht
T ARTTOMGIIA, DPROInS

o

Aepgbilonlabn waee wed e dia

ApBiy ﬁ%ﬁha A sao daw $o 4 *dn

Adiudion ees g PP ™ ane
ﬁgianga v s ey L 23] »rw

1T ARISTOLACEON

Rooaltions of Aviebolaobont e ewe
Reneblons of Joaipintoloabone “ne
Hagoblon o Blhpdrofnoardaetelnctons
Deactdons of Hobleld Guoardebala  wee

Racobiong of Mobhgl Dihydvoeomosyde

Hanabiong of Mobhyl Tobrabydeiworoos

_, .

E XX ]
whE
'YX

e

LR 2
LER ]
L X%
SR
Goko

Lababe

Boacbions of Howalypdvelgoeedotolacbong es

Roaabions of Mbydromyaristolactono

LR B

Honabion of Yotrehydeolihydromrariatolacton:

Roaoblon of thn Eotal fron Avlotolaobong

ve¥

LR R

LY X'

L2 %)

e

L3

Y1)

piw

“ee

wwo

oaw

ruw

e U

(¥

4 e o,
Pava

134,

L3

== I
a3 Eﬂ
I3 <

.‘

£ 3
W
e

5 58
e =
& Y] 12

13
LI

163
162



L3X

ESCELLAROND BEPTRIINE
gt TR I g - o

Pohpdrogoration Bapardnonds  ves  ees
ﬁf‘{‘ﬁ?&ﬁh%ﬁ“ﬁ@ﬁ.ﬁ e Xy e v due

Toddng Valuen Gue MR WeR  sws

LIS

"W

LR

Bltroviolod Spoetee do dho 190.R30mu Roglon

)

Tinyildona vlevariclot nd-gbaoppiion

Tha Alonbolnobonon WeR  wmes  Eew

fipgatianlactane B

RS & e W R LR Y aww

LA 2

©n

L

LR

LR A

LR

gan

ELE



TN
LErnopuan




Yodlo eugagsd on o genorad dnvestdgadlon of She ohounlond

W33 ama )

up

. st 2 ; TR UL S NI r 35 AP PR
sonabiimnbs off avlaboloohls epedios, Dlandalin and

3

Apolotod o oy Cwstalileg Incbonn, dood

e oy TG ST MU
pnabod avdabolagiuons, Dron

3

B, I et &.: “N; N b I
Sho ehd pobwolonm « o0datvio Seaablons off Qs
N 3 - FHa 4 3 L3 % e v‘ pniy & Fy 5 a2, - \" e L SN Y
Ao poonbnudo.  Paodisinagy dovonsigdblon of oho obiotusn by ohe
?‘\; H3 ‘} ! » # % N
sand awbhors 0™ ootolilolsd Bho onpledoel Sowmrla pe 8y 0 Uy aod
‘.4._, Lo s

1

S g s L3 o1 o ' 3 Yy e g U, B Y A
modonelor wsdeht dolowedieatdons, lbeeviolob and Anfod aboovphion

Rl

AL S oy ety ol i HAFR te P S T r ‘ 4 & g oo b
gracten provided Sebhoy ovidency thay aplatolecboss wed sooopiborpanoids

i3

5! 2E

ving hydeoganabion opparluanbs, the f fiiy sbereabod homahydseapisbolnabon
0y 1;‘“% Une w2e prroduood and gompepdaen of 3ho dnfvaved opetbatn yllh dheb

of wobrahydvondantoiactone phousd o romalnbio olofiority.  DRSoranang

#14 ceuyy howavor oad Ghe o ooepounds woRs oovbadoly nob Id 3:»::*:2:,:3.@&3. b
T gavs odoo B0 the Ldon bhot exloboloobene might bBoleony Bo o cumy olass
of seaguiterpmn Jactonos oo B alambelnebones and Qunonin « Lis &
povhydeonaphohoiony props  AlShough thin minliapldy e nobted iy

k

gabimagnantdy danovod any olnbomoblon of

u{

FETIR
%'i;a.\fﬁ.é.ﬂ.axgzsﬁ%"“P p OROY

wt.&“ }-:2

Pt 4 o By »

R S O sy iy e oF A ks 3 : A ey gy AR oo gt
thils Adon and Denoontawtod thaly abbonblon oolely op proelble shricburos

& L,

14 S 9 R T % 1 Y o
agonbalalng o semagborad 2357 o addibion o Bk Jactone wlose ho

i &4 [ T R Ny B e Py oy plupszrie ey
ovidanan albed in suppors of bl thoowy weo oo SULLGI M-

2y

2}
A3 Donds appanping ab 000 axd 2090 ane o Bl dnfeaned

s

shoopphion opoadsy woare obbelbndad bo o sdoansborod ping™ }

8

LTy LI . v o o ) Y M v ey PR,
A4) Qohyigoronablon cupsriuonbs flled o yiold any slpng

L

off popbdlnianodd ob aspdonde peoduetn bud 434 glvo wlsoy In ovn Anshanoo,

e obmorptdon in the witraviclob poglon.

!

B0 o ppodaad baving honsmaoldd by

141 oongidoxntlon of Who ounboe of dopblo bosds s



23
’ B

eonjunebion with tho onplsiend fommla vostricted Lhe choleas of posgibloe
pkolatons Go thens soapoundg baving only ong wiug obher Shen the lagbono
O RATEES ’
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Although pyrebhyosin was fival luclotad in 1891, the sbructure of
¢hig locgbons,onplyioal Soppula &3 o ,g Jos 28 only yaconbly dobermined
by Boavbon and do xhve‘(‘? ) o Poovicns yoyk by Hallew ob al. showsd that

pyrebhresin conteined two dubleo bonds and an acoloxy grouwping, bub,
although oxldation with chyomio oold affordod a dohydropyratbroning
She £18%h oxygon abom was nob progent in o hydyvosyd group singo oywe:
thyosin eould nob ho acobylateds By noovs of gine-dust dlgtillabion,
Whe sene workers produced sn asulone (pyrobhrpmiens) which wae
venbatlivoly ldentlfied ap Z1ds8-rinebhylagulone (25) o Hartonls work

.

suppores the obove findings hub ho ebtotes Shat Lorwmablon of an omuleonc
Foon pyretheosin is o migleading dndieation of its oarbon shelabon
Whilo th g brte in bhe sense that asvlens fovmation dess nol Duply
Sha presencs of & guadane o obber bloyelle skolobon, in the anbhovris
opdrilon, production of an aswlons {von a sesquibtorpons lactone known bo
bo woaooarhocyellio may, in faeb, Lo quite helpiul.

Infoared abgorpbion spactoa provided fuvther confirmabion of
¥-lagtono Lanceion with o bond ab 1LYH0 ciz:aewls obhor hands appoared ab

1955 and 1242 (gootate), and 1670 and 1650 mm' {two doublo bonda).

.....

N

Tho ghocnaa of bands ag aﬁ. vied with edther hydroxgl op carbonyl foneblon

silowad only ono poseible copbination fopr the Jasht oxysen abomy as au
ebher linkago. Gopsidevation of m‘» se Twahe An conjunetion ulth tho

enpirionl fovzule shows that pysebhrosin can heve only one wing obhor

than the lacbone wing, cud henes I% bolonge bo Ghe monpearbocyelic sepies

of lactonas.
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Ozonolyels of pyvetbrosin yielded formnldohyde wvhorean ainmilay
twantnent of the dibydvo-dorivative 4id nobt. Ooapoeicon of bhe nlbroe
violat abgorpbion spagbya of the Huo compounda Indicated oliminabion of
an ogeunietitratod Ioctono funchion dopdng hydeogenation. I foliows
thovafors that one of tho doubls honds is provent ag an exooyelic
nobhylens groupy sliuatod op - with respoeb Lo the lacbone enwbonyl.

Byldonce welabing wo tho oigo of adng and o tho volabivo position

]

of tho subabitnents come from bho productlion of o componnd dasignatod

syredonyvetheosin acobtabe, during en atbeppy to acetyiate wnder acld

Arci s A e T

i d

gondibionze Thie sowpennd, which qould alao be produced undor the
valabively oild conditions of owldation with podiva dehromate in acable
aeld ab poon touperabura, vas provad Ho have gbvochure (KVIT) .  The

f'l B

potonblon of the <P -unsaturatod lactons fonctlon was gstablished

oxactly ag bafore and hydyogoevoblon indicnbtad the prosence of o sooond
double bonds  Uhen broatod with squetus godivm hydrogem carbonato

polution, the dihydro compound (WITTs R=io) yvielded the eowraesponfing
hydpamy dowivative (SVINT; ™), and this in fan conld bo exidised o

+

the kebo-ancebeis (XI¥: Usic) whioh shousd infraved abuorpbion ab

AT (Y ~dacbone) , IRV and 1285 {avobabe), 20 (gyoiohowanona) and

e,

16856 ome - {isolelad double bond).

Ol
o
OAc
CAc OR
§
O ————=C0
O C.O Q e TO

{xvza) (RVETT) {RI¥)



Proof bhat the double bond of the kelboenosbabe wes pleced gy -
wikh vospect to bthe kebono group, was oldadnod by teeabtwont with baso

vhon Sho %@ .-nnenturated kebone (X¥) was isslabod.

ON By Ac.

{3x) (381

Parbbor conCiommtion vas provided by the ehuractaristle ulbyaviclot
shaoephion npachimn of the bromodlenone (XRI), oblained by broniuabion
of Sho hebowacobate (KIXp Bese) and subsequent debwdycbromination.  %Fho
position of Sho uewlum ab M5 o) pracindes o honoanmilar conjogaiod
Byatare

Ag woll as produeing Oh @ op wpngaburetad hobono (XK}, tho action of
Bage on (R BRin) clso plolded tvo steveciponeric hydvesy kebones
(X0 Reil), Aifforing in confipueabion ol ﬁ{‘i je Shvonie weld omidatlon
off both lsoneve gave wige %o the gueroppondivg Mhebones (¥X1Tr which
wora not Jeolotad Il which wors chorectordsed by the eppearanos of a

&

abrong absoeption maginom ab 3085 Pp afbar nild trentnond vith Losce
Thon the nove soaddly avallnble hydeowy hetans (BU8; W) was oxmidised
with cheenie aold, then tvesbed with olkell, the produet (TUI1TTs Rl

pagnonnible fovr bhe abaovpbion ab 30% s wan cheracterised as tho

eryotolline 2:i4-dindtvophenylhydvonons and Lho meshyl aslow.
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{(x¥11) (HHTTT)
This proved to be the final Iink in the elucidation of gyclopyrathrosia
acetate, since the same crystalline Ril~dinitrophenylhydrazone and mothyl
osber Rth-dinibrophenylhydragone were obbained similaryly from jllmsanbonin

(XXIV) by oxidabion and bweatment with base.

oH

Qs CO

{xsae)

Minally, whilst jovesbigabting the chronic acid oxidation of
pyrebhrogin, two cuystalline produchs were igolated.  Of bhese, one
was probably identical wibth Rose and Haller's delydropywebhrosin. This
compound, C, 1 209 59 showed infraxed bands ab 1777 (¥ -lactone), 1723
and 1251 (acebate), 1703 {&,ﬁ_{g}ﬁh@mﬂmm) and 1667 and 1650 em.~ (double
bonds), and possessed an ultravioleb absorption speebrum bypical of an
aspwunsa'hum‘t@d lactone., 1% is represented by structuve (XIV), since

selactive hydrogenation produced the acetoxy-kebone (XI¥: RshAc). The



RAD M

secend muddabion peodvngd, O g m«,*;'ge ghowod infrarad hands ab 1760
~ iy e e s,
{ Y-laghone}, LVAY and L2185 {acotta), 1705 (oyelohoxenocng) and 16%7 cu.

N

{doubio hond), vhiilet the witwaviolet gpactium sinllarly conflvmed
waboublan of the ep-unoatitvated lactone wypton. The coupotnd wrn

«

cmmadabod ageopdd gly as ko hydvomy kebone (HUWI).  ©he ushalke of

‘1*’9

OAc O Ac

O— o HO Q —— &0

() {Lyi)

one wmole of hydvegen vopudts in the fopmablen of the salurated produed
(RUFIE) and ¥his can be dohgsivotod with Shionyd alflorlde and pyridine

o dho oxosynlie wobbylone compound (EXYIIT) , vhdeh showvod infravod
bands ab AP0 (Y -dacbone), 1923 and 1084 (acobule), 2907 (cvelohomnnons)

Iad

! ™ By w‘}- -+ L) .
and A7 and 820 an.  {oncoyelic mobhylenn).

o Q
OAc CA.
| =]
O —— CO
©———CO
S:}i;i#‘:ﬁfﬁ} LT I

In his disouselon of She ebyuobuve of pyrothyesin itoeld, Bavbon

intoyprets the oyellsabion yoaction ag nwolving opoving of the otheresl



ot
| S,
&

i‘v.s
)
Yo
g
a

oyeon sing by the ocobyliuvm Ao, sccompundaed by forsation of
garbon - gavhon Aok dus bo dnberaction wdth an obhylonic Linkaga.
Sonsgauently, bhe peodbion of the ueuly forsed acobogy grouplig must
vopuresand obe ond of the obheyeal oxyson plog and Ltho poolbion of the
uaw gavbon « carbon brddge is tho sbhowe Feon the fovasbion of the
hydgogy conponnd (KEVI), the doublo bond involved in She eyaiisabion

mitgb ha in position O and She whiblmabo

oy W OO 8, w @
3 () ()
eonclugion ds thal pywsbhrogin hao gbenobure (KNIR)

OAc oAC

O e O ———co

{3y (XXK)

Ona oblier ebeucbure (HAX} 1o wosccoptable sinco Allydeopyrebherosin
conbadns no mobhylens group and shrucbure (KEIX) 48 bhus proforvads

Yehydrogenation of dilydvogyelopyrethvonin ancebobe (AVITIy Ruig)
yiolded chonesnlone {Led-dinobhyl-P-othylamisne)s Pormed by shifl of
o mabhyd group, Bhas evelding the volabively difficult oliminubion of

the gopudar mobhyd.
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Thin soggritorpencid Iachkono idg o sueh more wocond discovory thon
pypobhrosing Dolng flxet voported dn 1945 by Cavalllbo, Balley ond
Kl pahmaw (26) o Mook of thn caxly AifRicnlty omporiencsd in the
gluoidation of tho ebyucturs can bo abbelluted 4o the facd that 4%
podyasrisges Meadily duo o é@:ﬁ; ndonidablon. Gongsoquentilys debngw
minablan of tho goryead @E&I{ﬁ%’"‘iﬁ}&l Lowrle oo nloosd fupoosidio.
Bavalilvo and hlg coeyorkops fireb osulpgned dho Lovmulo @R,fsﬁm}%}ﬁ BO
oactloplanin, bub lotoy (29 thoy amended thic Vo Gy il ";—9' o I wan
omly afbowr tho Geachosiovalilon woalors undoy Sora had obtained opye
goalline products fyom o hydwogonnblon expeplnent and had dobesmlned

vhyaiced constants, noleoley wighte (eryescople) and elomontal

svnlyacs of bhoos produsts that bthe copeoeb fopamie, O, 0.0, e
- 1972076

Q& 5 - - - 2 a a M
advanaod (@) - Bhig fomegla s (howena b vhon o gpeeially purifled

a

somple of avebloplomln, shorod wnder patyoly gave o sabisfactory avalyuis
fow Byganise

Peppite bhy didficndty of fommlabiong hovaver, Covallite and his
osposiaben wero ablo $o establlish covrectly bheb avebioplerin conbaived
wro deuble bonda, (one of which was rothylenic and conjugabted with the
laghono carbonyl), an ostor Loncbion end two hydvouyl gronps, Dobth
spbordlobilos

% wvas ab this ghago thod Sow¥s achool Bogon work oa avebiloplowin
durdng o dotndled lnvestigeblon of svoquitowpons laobones found in
Gomposline.  Fow oryetalling subsbanees (labolled A8,0 and D) voro

iteclabod by chyomatogiaphy oFf the hWydvoganation producte  OF bhes,
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A end B howo opplzleal Rowmnls 6y @E‘i%i‘éw ond ave sboroolaomnsria pdrg
5‘5@21%313}"63:3.‘3 produckgs  Doth conpounds convain only one acbive hydvopdn
abon ond *"om noncephonyivvobhase dorivativens Oompounds 0 and D avo
also gboveoloonoyg, bul aya nosmol hydyrogonablon producty of formulo
Oyoll 34} o Fomaing dincotatos and blo-plonylurebhanes, AL Douw
] #p pUrg o ? & - "y an z 3
compounds show dnfrarod bando ab 796 cn™y with splidting ob L7350 cns”

*

due o the ontor Povotions  Sowa has proposod strucburss (IRXI) and

g e A 13 (ﬁ'}
(IXKTE) as possible allervatives fov avobl c)p:acm:w*‘ )ﬂ. i:em{'wa};,
gonfloing ouroalves ho tho Meab of thoue, (gluply Lo aroid duplication

~

of ald subseguontly dowived pbyuct ERLET) mmyosmh 1‘} and B can bo

voprogonted by (RKEXIT) and ¢ and Doly (HXXIV).
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Hyarolyads of conpound G, tebrhydroamsbi

ylaldad

Y,

oplanin, wish methesuolic

A

wWralisablon oed trooduend with dinzossthong

GHO gompoundss Vs, &, ﬁ's‘ir,{)i} 29 nad Anfraved bonds euvesnonding

o o ¥ ~lagboon plng and tue hydvoxyle ond ls Shewofowa Bho pavont

gatuiated aleohol of nyetloplowin. Apalyain of bho sold conponond,

ipudated ap the mobhyl asbovy gave bhe nolecalar foveule zsp

grpantods

bhe byds

G ag
073
It was found thab the nedd could be manddly debydzoiod on
\

oyl geonp dg Gherafoyo placed Pm witi paspoot bo bhe eavbomyl.

~

The ooly tuo poselbliltien ave g -hydvosye-netnbyeia mzrm and  F-hydeoty-

Ao pesd and eonpardsen of bhe Anfvaved ppoctra of thepo polde

with that of Lhe hydwolysls gr)s;-é:n:}t:‘.ﬁ‘h indicxbed the lablor to ba B «hydzomy-

Joobubyele oaclds Yhis was :”.“.E:m.% 1y confizpod by 1ithivn alumininn hydeide

Cwaduebion of bouh anthonbic and oxporinondally dexlvad apeldy with

asonvarsion of thy dluls Lo the gsne blsephonglveobhons dorivabivo,

glhving ddonbienl molbing polnbs and nixad molving polnks  Honeo,

opahiond

@

oaehosy

Il®)

Patrahydvoarabiolido (INEVI) showed an iufearod fand ab 1767 cne

rarin ig on oaloy of B-hydvosylaghubyric acld vlbh o monps

e geoquitovpone conpound, {1,, ,}i ﬂﬁ,,, doadgnabad pwatd a}'l*e@f) {XHLVY ¢

OM oH °

o HO
Q = H O == GO O e CO

(o) {RCRVT) {x00IT)

el
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i% s + . 9. N 0 = N :gv L) o n.
fop tho  Yw-lactome aarbonyl compored wibh 1778 ame” A0 awebioplorin.

Ghreonio eold oxldation of (LXUVY) yilolded tha hydbowp-kobowlnobono
{XHEVT) » -

Gompoued B {SXNITT), from bho hydrogonation of avobioplering, was
hdpolyead Go P«%ayé!wzzy;};g;ﬁtm%mﬁ 2eld and the hydvomylashone
%gii%i)g HRERVIRT) , which sould bo celdisod wlih ahromic agld to Bho
kabo-lagbons {%w;?.:;@ Oq (MK ¢ Thin hobowlachone shownd Infravad
tands ab A9 { 5*1&&%43&1{—}}‘ and 1708 s> {roboue) e  Uxldution of o
orado mintueo of ahoraoisoners of (KXRVIIL) gove a socond kobowlachono

G, ﬁ‘iimfi} » Glovooisoporia sibh (LEHIN),

b O

{ARRVLTL) (0T

The sosond kobo-lachone wag coavoriod Yo thy llquid lagbonn (¥L)
Gy q‘ﬁ%ﬂqp vin bhe thickotals  This saluvated, nosubobltuiod locbono
Na gt (=0
(K0} waa woduesd o the corwpoponding diol (HLI) with Jithiuve aluninivn

hydedde and convortod bo the noncbonsonto (HLIL Rsnﬁ{,ﬁgﬁm} .

O e CO H  oHoH Ow v R

{1 (411) (X1.37)



PLARS

Bho kebo comptond ¢hiainod feom aheonie acdld oxidetion of tho
menohonzoate, shoved chaoepbion hands ab IV00 (kobone) oud 1723 one ~d
{ostor cavbonyl) .

Tha positicng of the kebonle carbouyd bonde dn the Jufuosod gpoabrn

r

of vamione derivobivos of arobloplerin wonl {1 ake: 'L@ & med Mzr alood

L] ¥ f
wing dn the ghelaton imi’ 95’{”}

The muam Wavy hydeoxyl peoun la
oubawl. ’j,ms ond the yolative pogibions of tho Jachone »ianp and the

oator Sunceblon wuy bo dedused hy srami,w“y wioh metricin (51) s In Ghis
ganty Wavolongth of the lagbons f.m;ybmngﬂ. a‘ia;-‘w}s:@nﬂ c)n Grappod Lyom 177557
o 164 am,“l’g afbor venoral of 4o osberlfying wadiclos this drop 4s

2y

abaibubod o the preasnce of bebo op ssbey grooping tolghbousiag to tho

e,

laghono inge  Since a oinllar dvop (vom 1978 do 1767 ane™ ) is obsowyoed

in the eretlopieriv and areclollde gpeclim, 15 can b assomed thald tho
ogtoriiled secnndayy hydvosyl gronp ie ablechad bo 6 {e)” The othay
{Lovblovy) hydeonyl proup i ailplic, ap shoun by ite suocopbibliity o
bydwogenolyeiay and dbvs leoublon oh 6 ) wag doducad feon tho lofvared
absorpbion spoctvn of tho nosaturated kotowlachone (HLIXL), produgad Ly
Aohydration of (RXKVID) s  Dends ob 815 and 1604 am"l indionte o
Brdoubpbitutod donble bond and bthe kebons chaowpbion lieg ab 1705 om.

KRS u_ug”
b4

which pwovop thet no gonjegebion exietg. XE Lim tostlary hydvesyl gronp N

Q== C0

{ILTED)
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g degobed ab the ooy other possiblo posibion in{ 10y? A% is alwogt

]

garsadn thed debpdeabion sonld produce on «p »ungaourated kotone, Tho

¥

tlon of this hydvoxyld ab (’}{ 2 asatablishas the pogition of ouws doublo

’{:3
;-u}
-.c

bomds B saoond donble hond ig Lnown b0 Do exooyolic and goniugated
with bhe Jochons easbonyl. Yo couclupive ovidence was oblbulned by
rvpions delwdvoganniion wmmrrhe ha oeodoebs boine o misthury of
\, i de RFCER A0 a0z GHDOE R IGH) 3a bh PRQUICGE DRINE O IPRGUED OF
A k A ¥ Ao A (‘3;7)
pashidvaionio neborial vlth & gnd Sowghnmasmdlone S0V and XL

y » b ’1) .{;
and Sem ond Soegundasniove (KIVI and 32 fj’mD( 0

AL o6

}

{XLEY) (550

XD A

(RIFT) {RarIn)

}

Tha only ebruetuvos which axplain ol the above evidonze sxo (EAXI)
and {Y¥NIL) ond o $aw, no Farbhor romilts hove boon pabldshsd as o

which 1o nove 1ikoly.
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Fowbhindn Ip o vaborelly cceoveiog sosauiberopons lacbong, jsok 5md( 11)

feom tho dwled leaves of Soubbive sonvovilunndos, Compoodtos. I6 s ax

L REAG TR T b IRG NG Re

A hHUE-kehOLanlbonn "3* % H mkkf, ¢ and vanoval of tha elewnsabs of sesbie
4%
aeld yiolds o seocont kobo-lanbona, %“’¥ g,‘. ?f‘{}j med xaathabin.  The

Pleet workors Lo oxbeast bhis ppoviss of Youbhlum dhronabogmaphad thelp

pendoet on alueing aad obbalued manthabin, vhich they thought Lo ko an

2 b pade 84 NN Ul ven  onpaly . cngnl R VYT, b
sebgsd plaoh constltuent ™7 Wuyo sehools of vasoaveh have pobilishod

(“vlﬂ:ﬁw‘?}

voek on Bhls bople - e Anowicon ¢ Gho obhopr Cuach antotl u:s:z,u(‘ﬁ@r}

£y o e

ard poat of theley work is in botal appossonts Uhoewvelfore, &thaaysz ipoy

»

differonses of oplnloy do ovenry b Lo convenient, fow

&

Hho graaber pait,
bo conaidey Doth soby of vesulde ot She sons binee

Bobh gehoola bave proposed the sewmo stroehuse (RIVIIE) fop sanbhabine
Thie gompond bag an wlbmviclet cbsoppblon maxlmm ab 295 mp , characiore
ipbla of o Qud=sbono, awd bthe infrarad mods a0 in good agyesmend with

thode expogled for o ) ~lachone, conjugated dlonone end tudsubstltubod

donbie bonde

OC/ c\‘

{XLvTT)
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Tha fopeabion of mandhadin Svon mandbhinin dan b Adlvotvobod Wy

ﬂ-

tho paybiel Yoroulee (KLIX),

Q L‘\}{; ’?l
] | | Fro
— "'"' (i‘!—{'i”{i— (.I{j_ muﬁ::n:a&;a) "'"g={3""f3-=(3—{30 =

sembhindn

(XLIE)

*

{0
. 33 .
Sovnta ptanoburo fop wandhinin (1) 130) daforyg fvom Ghat proposed

A

o

by Cofoomman and Douel (LI) {6) da tho position of the oyalic doublo bonde

/ O.COCH
N éH }

CH
oC

cH

(5

Thare 4o o diveed conbradiotlion ia the tuo ianfrarod spechio. HSownm

and %ﬁ,u acsoniatos woro toabie o »epeab thy Dleddnes oF Coloowan and
¥

ERTHIY

. + ‘»‘:-. N . 4 . ] REY g ﬂi.
Bomaold , ule a:*upm*wﬂ o tond ab B4 one L an sonbhindn and ab 812 one™

in dibydwomonbhindng o band 4o Shis pesiblon ot appyorioaboly GO ans L

g bypiond of o Wrlsubsbituded doublo boade Sowm ovgposted that the
sriovbabitubed double bLood only avisos afbor elindnnbtion of asebie acld

Fron monthinda oo ooocuered and o nob prossnt In sanbhlnin op Ats

dihrdeo-derivoblive.  In guppord of Ghis thoowy, ke quobed dafyaved bands
and,

b 814 and 912 em.”

fol

An wonbkhabin wod Ahydroxanthnlin rospoobively but



Gt B

worortad Shat b could Sind no vade of oush bands In montbhindn oy
dthydeorantbhinine

Bydyogonabion oxoavinoabs moveanled bho plogence of thyee double
boads 4n manbhabing tho hadiydvo~iorivabive boing oblained ao o Liquid

vhleh anaiyned gabisfactorily fov ¢, J1L,,0,.  Youthinin, on tho obhop
¥ .}»{) f.k:zi;j,‘v ,f} 4

hand, consuwed nsavky Pour molse of hydwogon {acaopding Yo HBorm}, and
ghyrandae neld oxidetion of tho produeh yleided Hwo conpounds waieh woro
sopovatod by ochyonabogvaplye Tha fined produck, (’33’ 5‘.@?"3{)@ o7 gorveppondad
to bhe flly sabveated povent lactono (L15), showing dnfrarod hands ob
1705 {K»ii.m'%:.mm} and 3598 on f’?" (Cmblyl)e  Tho obhor produet woo a
gadurvabed kobo-lagtone {(1IITY, i‘éi gﬁﬁ g}sj 0 ulbh bands ot 3957 (K«lem‘b ona) ,
1718 (obono) ond 1968 ang™- (wobhyl grovp of @.‘i-‘igt‘?-iam»} o Yron bthis, 1%
wan dodocod bhat waubbinin eonbadned bwo double bondsy o bhird swiseule
of hydsogen 19 talken up daping olindnabion of acsbio acld {(hydvogenolysis)

and paws of o fourth moleanle veducop ths kebono group oniglonlly prosond.

o
/o oc/

oC

L
{(1I1) (LTLT)

Galogmon alolme bhal swondbinin tabkan up ouly thiwo molye of
hydvogone Thie dipaveponcy o uwiwnportond and is probably dus bo a

mawbar of facbory guch e acbivity of catalyety polvond and dusablos of
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2.

hydvogonabione  Dobh pohoels ngroe Ghab smauthinin contalng two doublo
bhondg and an acsbory geoup wvhich énn b poadlly wonoved by hydvogenolysis
ord g thovefuvso probably allylies olso, sonbhubin condaing thyee double
bonda, W0 of vhlech fom o conjugated dlovone ayebom with the kotono
group olroady progsonts By deduction fpom tho appropnlato soloculoy

Fowmlas, 3% 18 evideonh thob bobh Xacbones ave monosmrbooyelics
Opgpbotiine Ahydrozantldnie was Jsolated by dntoraupbing the
hpdeopenabion of soundhinin afbor the uvpbtele 0f one wely,  Romoval of

(3

nesble aeld fron this compoand wosalied in tho productlon of dibhydrcs
manbhatin whieh pospageod the chamcborieblic wlbvaviclolh sbosorpulon of
zonthabin ool Ehis proves theb tho donblo hond which zoducas firsd
da nob Bho ong which fovas pore of the dlenono gyaton of manbhnbin,
Holika sontheblng xonthindn hos 2o ehavectoviebic vlbraviclod apechrun
bub 2 deas possees falyly lutenso ond-absorpblon dn tho 210220 mp
wogion, which do ponewally dyplead of e-moblylonic § «lacbonen(3738:39),
Dhgdearanthinin phota o geently docroased end-alworpblon vhich supgosted
hat one of mmvthivlndy two doublo bonds wight bho conjupabted widh Who
Isobone eavbonyl ead sxogyeilc bo the lnotono pinge Gonfivmabion of
whis vas provlded by omonolyala onperdmonto In vhaleh Poranldolydo wag
obbtalned fvon manthindn bub wob fyon dihydvoranthlnine.  Fuvbhop,
dibydrommnihindn weo gsham o conlain gn oxbyra Gemobhyl grovp and 3%
wordd not seact with dlazcwsbhens W0 fotm o pyeasolineg dezivativo,
althongh sonbhinin seadlily yielded such o conpumds Dy similag wothoda,
wonbhobin wae aleo shoun to gontoldn o conjugutod webhylons groups o8
wondd Lo oxpactods Fho prooedlng ovidencso gon bo gtmeasdsed in bho

folioming pavbial steucbupes (DIV) and ON) for manitbioin and sandhalbin
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Tho mobhods weed Iy tho dwo schools 0 olnclidato thy pogt of tho
abiuoburo avo quite Afovant and see bopt conpldered aopavatolys Bowmalg
Intorpratablong ave nove Dlmily Baped on exporimantal ovidencs than the

el

Awordeang? pud axo probebly noye gabisfachory fop thot mooson,

Sovn ogbobilishad Sho propenca of the nobly? kobono in mnubhabis by

-

thyeo motheds.  The 3ilquid hosehyivo=dovlvetive (HIZI) phovad en inlinwe

vad hand ot 1368 amf% manbdonad provionsldyy which da typdcal of o wobhyl
geowp oddaoont B0 o covbonyl.  Tho Jodofoem bood wog posldive ardy lootly,
pcablo aold we produced by Deckuem posvrangonent of Sho owime of (LITX).
Doonelyals of maubhebiv, dibydeorantbobin (VD) and tobzahydeo-
sonvhatin (IVIT) wlolded wobhylsivoxad A0 ovory case, MWenblfiod an ibe
tls = At4-Mnibrophenylhydrasone, ead o8 pebhyl giyoming,  Yobrobydpow

sanbhatin von oob cublvely bonsgonoous and 3% had o low iAnbonsliy wasiwmn

ab By, corvesponding to abigb OF woohanged dibydeosanihating Lrom

wiieh 3% wng propavads
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The pelnciped ultraviolod abpowpblion oeours ab 2256 tnr s Uhleh agvaes
oy woll with Yoodwapdts pulo fov the uvavolongbh of abooppbion off o
nencguhatiluted op «tnsaturvatod kobima “ ” Un thig baslo, tho oot
Jugabed Qdonons oyshon of wanbhadin was formodontod {(IVIIE).

[ |

MLI L0, =Gl == -
! B & S

ERIRRNY

Metdatlon of dihydeowanthobin (BUX) uidh potasoiun pormongohnbo in
aoetio acld yloldod a lecbons diewrbrylle oold, G 35316“6 s ipolobved og
ite z;mza,e. onophonaeyl aobare  Tho void phowad an infrayped band ab

L ome é dachbonn}e  An acld of this nalurs eould ondy B fomsed
L the 38 =double bond of tho dlonons oyston ds in tho cavbooyolic wing.

Phe parblald ohmobury (VIIT) gan thovofora be exbonded o (LIE).

0
|

l
Qﬁ;} GO.GH =0 =0 =0 —

¢

Foe e
Q-..J.ﬂi.}

A dlonone gyobon, oubsbidubed ap ghow worldd havo o warioun ab 200 b



(40)

galenilaved acsopding %o Uoodyawits walo ¢ and this agroso vory wdild

with She wavelongbh fomd (399 hr) o This sbyucture (LX) aino owploing
the dnfparod band ot B4 @mfﬁ" dn dlydromnbbotin {apd mandhating .
Ruhnediooh caidoblon dndloaton the ploponco of two Genoblyd geoups
in the ddearbonylio ooldy andy sinag ono i haoun Go bo abiachod to the
fagbone wing, the obhor vued be o Ping gubabibuent dn dAhydromandhotin,

’, A

Ghponie aeld oxidation of zanbhabdn ylelds wabhylevesinie ool ) ?

-

vhorofope vhe Alanvboryiie peid contalng ald the cavbon aboms of Sho
mobhylsncolnlo acdd and the gavbon gboag of the covhonyl pedtps oo tho
Yo and § ~gavbong off bhe cunjupeted diopony syatoms  Henvo She lacbong

donrhorylle andd ean bo formilabod as (IX) ond muathabin by (UVIID).

o¢ COOM
CooH

{ix)

I support of tholr plwpoture for wondbinin, (1), Sowm and hio
aolioamos wowa abila bo ohowr bhad dibydromenthindn yislded fomaldehvio
whon brenbod vith ogmivn fhodvonide and then lead tolyawacatobos  Bince
ogonolyols did nol afford any ovmaldebyda and infraved epoctin showod
no band chavacterlstle of o mathylone geronp, bhe forpadion of Lormidahydo
eon oudy be enplained by ehlfh of o dcuble Dondy resulbing in o gonlesydilc
vinylidonn eoupounds  Sova aloe polnbe oulb Bt Pormatdon of mobhylovsoinic

& o pen i PRTEAL DY W JPR o L5 onan 14 K g g8 3 JPUL, S [V, Y P o » Al rpe ot ey AY
aedd fron goobhindn aftor nonegpoolfic oeldatlon ds not nocsasarlly peood
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s B a

s oho docabion of the doubleo bonds dn tha nolooule, since smanthabin

may Bo o pxdeoxy preduch of bho oxldatlons Hhon conplderad in cone

x

Junobion wibth the gvoctyal evidonos, the sbructuwe proposed by tho Gzoci
oolowablden voudd appooy %o bo noen probabilo.

Godnsnan and bis adllosguas estnblishod Gho wnodhyd kebovns gevanp by

hymolodise oxddetlon of wandhinin aud moudhoblin,  Fhoy obialned ledofora

and o mow exyoballine aompound, smndhatic ackd, {UXI) in bobh casos.

() 4

Confivmabion of the «<p X8 «ungabuvated aeid gvoupling waa obbolinod fyom

E
&

X,

sha phaoypolion gpastra,  Kanbbablo acdd, uhich boars o alkyl sub-

23

Telz

ghltuents on Ghe unpabtusated gysbom, shows an dnbongo shaoepéion aob

a5 Mo The roferonca compornd guoted, sorble acld (howaedsb-dionoie
aodd) bears oy o allgd subabituond end oheoorba ab 29, . Gonw
auquontlys tho anbhor wold bhavo expooboed sanbthabio oeid bo abaorb ab
approxinately 265 mp o X the Y8 -double hond of the dlenole aeid had
boon fn the adjasent bobioovbabilubed posibion, howover, the Shoorabioal
wavodenpth of abporptlon would have boen Migher obill, end dn thin

vogpact, the wavolongdh quotod {252 my ) ouppopbs ebractura (TXI).

Q
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Feom whe ovidence advancod ob this olege by Gedsomon and Dovel,

v

wanbhabin covld by Poyrmulatoed as (LRIL),
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notlwd kobove aud the obthow probably dn o secondayy estureded Roozbion,
gitgs 30 yloddoed only holf an epuivalent of acolic acld,

Foom t-Io polul, the Auepdceang £l back onbo thoopebienl prounds
for bho final oteps dn bhe oluvgidotion off the abvueturass Thoy polnb
aah bhal bho propends of ph = wgubobltutnd Y «lectono and an addibionnl
Gemabiwd proup suggosts bhat mandhabin ia pesguiterpenold 10 vhis ig

trus, ond the shelobon ig compoasd of wogulorly arrangoed leeprone auibe

£
an An (TEITI), sthen tho nwabor of Gwmebhyl groups wonld voquive thab
adther Jggy ov ﬁ(,;}} bo ugad In wing Fomation,

Bl I
)x}

e /\V\V\/\/
I o

Cq i} 6o

(12331)

UEiligatdon of G () in hig ey wonld lead o stimobups (LEIV),

whivh, bhowavews Je wojeated on bhe folloping spsobroscoplie ovidencos



The Whiwavioled aboeepblon waxinm of senbhatln ob 276 mp (275 mp
peeorddng ho Sovs) agrees clogely with bhal wupecbod for o Lineaw
dlenons syebon careying bwo ollyd substituents or fox o gysten du whilch
Tho Y8 ~flonbio bond of the dionone de glbunted dn o 2lng of ab lessd
s z%mm‘ésa»ﬁ:a*;a(fmj o Un bho pame bagio, strastuve (IXF) is also mojoctod,
odthongh the opisin of bhis componnd soong wathker obscure, sined 16 doas

¥

lovelve olbhaw Oy o Ouny A0 »ing closures  Furbhewr, sbrusthiuve
{&) (- »

¥,

1ob
(I%7) contadns Sheen Gawdlyl gooupd, whon Golssann and Douwod thomsolves

Pave ohoun Shad maarthalbdn contnine only tuoe

Cre CO

(rzv)

2.

Abtontlon o deapn bo ohe faeh Ghad manbhinin o oblained fvon o

s 4
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haoon Jaclatode She leobonos go for olucidated possoss olbhay thy
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Foanthinln, conbainlng povonteon gagbong do probably solotod to bho
bagde Mftoan cavbon sanbhabin 10 tho gana wy theb proshanasnlome,
forulin and pyvebhronin are velubod o simllar paveond locbones.  hilo
wanbhabin anmnoed bavo o madane shelotons 36 in probably o menusarboe
gvallo analopuo of auch a doppounds

in propusing shyucbuve (XIVIITY for roubhobing Golngmon and Teuel
axo dhylounly prepaved to gonpldoy gumpomde which aro aobk compoged of
inoprone pesiduos.  Howover, Dovbon and do Mayo’t® dofiao o towponoid
as ¥ gompound whoso carbon glkeleobon is olbhor (o) thoeorobically eoaposoed
Feom ioopronoid mddts op (D) hoo ab sono obage dn Abo blogonoalp, had a
onvbon gkoloton oo conpbsactod.”  Sopqultorponold compounds shich
divenge widely ©yom the Isoprone wulo 030 lmome  The owbsbonding

cxompleo i oronophilonn (LEVIE) W22,
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Thy cwplenation affered for bho none-dgoprenoid akolabon of thia

pomponnd g thad migratlon of o webhyl pronp oocurs daving blogonoelse
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Sy Robeel Hobld n\@m( P empposted that oranophilons ie foreed In patuyo

by dahydzabion aad nelooulor resrrangononh of conponndn Like (IXVIIL) op

{LKIN) , bobh of which obuy btho isopiwne milos  Thovefopn. on Ghis basio,
By styvetnre of oramophilone gon Ho reduced Lo the normnl endelonoid

pabtam (LX),
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Bath Golomnon and Sopm potnd ok bhed xenbbatin (or dts natoraily
oestpring dewivatdve sonthinind s prebably foemad £ron inopromoedd
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A a fined words Colosuan sugments theb sbtenobnpos (TREI) and
(LEETT) avo olso pogeible Popr senbhabin and wandhinlu weopostivolys
Byidenes osalngt theso gtrecbuves is that afior hydvoponation, ao
amidie hydvoponolyade prodvobs {othor bthan aseble neld) were doolated,

ag vould almoat corbainky Do bthe cage 18 tha lnctons omygon wos allglic.
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The lavpant fvagnoat obbalpad afber chronie aedd oxldabion wae mobhyle

guacinle and nob mabhylglotnpia aolds Fhovofom i;‘%\aifms"rm and fmuold
prefor strustuves (KIVITI) and (L), olthoush, op olvcody showa, Shore
in somo doubé ap bo vhabbow tholy ghentburs fov smnbhinia Jo govreas, in
sogracd Bo the position of the donblo bord in bho 2inge
The ouuplotaly pagabive vesulis obbained Loom dehypdrogammbic
anourinonte g gupport for the abnornd skolobon off smubhnbin aldsveo
DEhospies sora bmcoz of amalonda, daphthalonie oy bongonold maberial

wiald alnnet covtalnly hove boon Sownd.
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Tho findings of Stenlnke and W i!.:%.:%amizhg} flovasd bha foundation
on vpleh Ghe progeny work was hnlll, andy, aldhough o mwsbor of thelr
oedioingd oxporinenty havo boon axbandod oy wopontedy nany of tholw
woonibs ave fneocporated In thoe contlualong dwoun Ly the auvdhoye A
pummayy of tholy work fo Vhoreforo propontods

Blomonboyy avalysds ond aolscnlar wolphd dotorminadion of
avdotolactons gavo Wl uoloonlar fowvmula ag Oy gilonPa, and hydrogonatd.on
exnozinonts estoblishad tho proseuce of throo deuble bondse. T4 £o0llows,
bhowolore, that arisbolacbony conbuing only one xivg obhow than the
Jacbond wlngy lee 30 in nonogoybooyalic.  The lactone funebion wap
demmopsbeatbod oxpordnonbally bty sapoudflcabion, wien an acldic Srogmonh
wag obtindned dn quanbitoebivo ylold; vhile no traen of 2 saperats aleohold
Peaobion was fovnds Aplotolaobons oxbibitad on vliravioloh abooxpbion
panims ab 233 by (e, 31,500), which yas ableilutod o an op ~ungatvr-
ated Iagbons or osloy grouping. Detorsimbion of tho mabor of doublae
bondy by bho quanditobive mnoaswwonent of hnlogen ebsorpiion (lodios
value) fovariobly govo feoeblonal valves (Re3 « 247) and 4% wae thoughd
eiis aomvld Do duo bo bhe op -ungatupeted Laobons oy ogbew syosbom, whlch
e Inown bo Lo unranotivos  Ua the othor hond, sinilar deterpinatlons

on uodel conpounds vhich wors yoeddly avadlablo, sounbouin (I AP -l

aobar) s shovad ne vpdako of hologen ob alle b siao concluded dhovelforo,
bhot gpone gubsditudblion of the arigboluctong noleonlo wag oooueiing, oo

woll as addiblon of dho browine ©o tho Mo vonebivo double bonds.
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In oagbon bebroohlowddo, avisbolaobone showed fafrored gbzoypiion
d i 3@ :i« . . - a )
peoks ob 3990 cad™ (1795 one™ An porafffin mull, Ju confiemabion of
*. Ll 3 L3 - 3 &Y ¥ :L N

Sho Yedaohons funebion) end 890 aud 650 o™ {winylidence gooup) «

The puegence of the winylidons was Livnly ontebliched by isolabion of
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Foranldobyds an g dlcodony dovdwbtivg, aftor oponolysin. Peals
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902, 800 and 840 ens™ sro Whonghh Go Jadlesto the prasonco of o
sobmonbatituted dovble bondy odbhongh Shis was only o denbabiva
gugeoablon.

Solostive hydwagonablion in prosencs of o palledium-charecnd
cabolysl,; fove o esyelaliine dilhydwoedovdvabiveg, \‘.«JD #}f’?% A
A my (€ 5 002), ozonolysle of which did uoh ylold foymaldohydes
fndionting that the winylidero grouping had boon elininated duwving the
hydpogonaidons A wemoxonination by the prosonh outhor of the infroved
apactrun of Shio ecapound {3a solubion gnd in polassiun beonido dina)
has showd Ghat the bHand vorally ageociatod with the vinylidove gyoupliag
o BO0000 emy™t, fa whadl pragent, olbhongh voducod B0 oppyoxlusboly
intonsity compazod with She spostun of apistolactono. Uhoa
ploddaom oride was veed ag o eotolyst In tho hydvagonation of awvislos
3&%&@@2&@;& Hyo wnoloe. of ij;yﬁg?ggm} e K‘*‘?Q;’-’i?ﬂﬁy' abaopied s 47 faciatod

ab thin gbage, vhe produed wae en oll.  Uhon edlowed to zun 4o

ponplotion, hydregamabtion affordad the onyalalling gabuvabod
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that bhe bwo cvrveg wove obedlhiogly dluidaw, alidhoush diffevencas Qid

neoury showlng that the o gabuvabsd lechonss ope nob ddenbticals Tho
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in who gpeabrom of Yobrohydeontantolochom
and ab 983 and 1095 one ™ An Insahydrearlobolaotons word obtelbated 4o
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she prosonds of o gyelohozane sivg in Bho mafi.,am‘hé:{”' ) o 3ha dnfroroed

goeobiun ghinined fron tobsohydsoninnbolactong was o poplion of a
Y.
Llsopaturs ourvo which wag publlohed off o loveyr doke {"*3)} 9

Tho hands quotiod ave not apovdfie indicoblion of s gyslobomans ring,

apines publishod apecbea of gralononono i.‘lfifs‘?fé*im‘%&i‘%?@&i(&') and qyalodosans
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i ﬁb 2, Y, 1 R o ¥ Ay
gome of At a’;f;a:eiﬁm'mvasa(”’} » ontolin odndlar bandn which copld also
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i Dy -~ o B &N iy 1 e Juws o, O T R ) ey Henaa . + Ty LI wey
3 dnberprobed ap dadiantive of o oin-aesbared pinge  Ta addiblion,

durdng o discupsion of bands oxhibitod by gealopropine vings, folo ()
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gbaton that orypannted gubsbitvonts havo o progdter obaornblon ab

i Shan eyglopropaio Bingy appaay bo hovae  Hangoy

AL A v )y " * " b -3 o
approinntoly J0L0 gne SHLE A
ieablion of o grolopyopone wing in o cenponnd conlaining omyponatod
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guboblitvonts 19 fnposoibls on the beolg of shooyoblon 1n thig yoion. 4
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logleal covollawy thowelors, do bhebd o Boad ob 1009 ca™ 4o nob

abaolutely ywliable for ddentification of a gyelohamane piog, ovon
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whn cotpled with onobhor Duod hotwoon 060 and 1999 ene .
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pactod, avd buo ponks ob 5}3 ond 10HA e . (ombteor geonn obaoyobion)
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Sha pebion of allods woom awisholashonn

Whon anlotoloatons wap $asolvad in ¢old obhonodic potavsiun
bydvoridos ‘vhe opbiood podablon of tho solubion poge wpidiy 40 o

LY

pamisum posibive wlve, Jolloved by a vony slow dvop B0 o omell negativo

valio.  Pitrablon of ollgueb portiond withdvewn ot variong dntorvals
ahosrad bhat the dnoreasoe in opbload pobobtlon 214 nob lnvolvs wbilicatdon

of alkali, tub bhe seecoudlng £2ll woo ascompanded by neutvalisedlon of

ons emivalont.  feldifleatdion of tho rosoghilon misture ab the polat of
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wasednum eobation pRacipitated o noubral cnystalling conpoand, ablyld
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prcoelntate, € w ﬁg, 2 \'_u] ¥ MY, apporently formod fwon ovlobolagitons
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by nddinlon of tho olomonts of otlunola
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Bighyd, cooardatate was also obindned by dhe acbion of othanolic
prmonds o ardobolacbone, deding an ablompd bo fowm an amrevia adduche
Sonn «p-unsaturated lachonos, sueh ag slaonbelactone, ave uomm o
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waneh in thio voy bob Hho only produch oabdained fyom oxlsbolasbono was
athyl owearlztatos Thie DHilawo to Lo an addueb orovides fuvthow
ovidongs for bhe altemmabdve pYelostons foraniation whiieh vill bo
daceseed in nove deball in o labter gooblen,

Bobyl onearisbate was shown o by 2 kolowopbor, having bands ab
372G and 1185 &m"’:{' {outor covbouyl) and o showlidow ab 1904 on. wd
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{hobove eavbonglly Gho wltvoviolob obeorvpblon spocheun conflymed tha
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Badny golublon of pobasnivn hydvozido dn medhenod {inslend of
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obhanod), tha corpeoponding mothyl estor we obboined and gnponificntlon

of birlg conponnd eoafimad the proseuce of an osbow, of oguivalond
soldght 265 (thoowobionld, 25643,
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Tha opbical changos causod by bhe action of alkald ou axdebolsabons

i

also dndlestod nom complox aldowabions in tho abeuebure than elupiy
opandng of Hho loobons ping, ond the teawpangoment wao douborprobed nd
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Hydeogoratlon confizned Gho Losp of ong dowbile hond Lo wabhyd,

goaeisbeho Tt determlonbion of the loding value govo a Digh sesuls

{eguivalont Bo 25 doudle honds)s  his high valve suggested dhat the
fenabional vesulba ohbadned in dadine walus doberainadions of aplobow

Iagtongy wora duo “im gubgbitulion in the molecile and nob the olow
adddtlon bo vhe poslniotad Af-mgaturated double bondy  The high
fodine valuo eloo elininebad possibleo admschuves (RXHVa) end (IXNTEa),
pluoe, ¥ the earrspged peofust oblll contalinod an op-double bond,
Bhon the doding valun would ha aboob 1.5 It ima bhevelows essumad bhalb
bhe etfedonble bond vas oliminabod In the weovrangssanb.

0 eavbon Aswlphide solnblon, mnhy? oxoarigbate exhibliod
Infrersd hands ab 1795 and LLS0-L200 one {b:r;’a:s:;ﬂ band carbaxylic cetord,

£ !-

o M*v— S et o4, A
and ob 1720 ome 0 {hobone). Bowde ab 80 and 21650 ens™ indicatod tho

fop'

sabonbion of bhe vinylidero sysbon and 4his we subsoequontly conflraed

by dsoloblom of formaldohyde afloy osonvlysis.  “ho postw which ogoup
e %] “:30- ‘ N
ab 702, 800 and 840 ome T An tha spachiun of axlabolactong, wors oHill

prosent albhoogh sonsidorably rvoducad in dndonsity. A band appsave:
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o M3 ame (*1,-“’th*mﬁ:"vir::ﬁ donble bond) which is obgont fvon spooba
of axdabolnotons ond 16 was thevafore suspocted that o sesind doubhlo
bond might bave ahified ity position duplng the weavrangsmont alvoudy
pootudatod (IRXIV).  Piaelly, Hhe two bunds ab 9453 and 1018 emet 90
the apackivn of hemabydroovisbolochons ate replacod by o sivngls poak

g: A . L] . . A L N
ol 1100 ene - dn tho opastoum of She kobowsgbore A band ab oppros
(49)

. " -l Y
imntaly A100 ame T han hoon agordbad Bo g;-;ggs.mlzf,a:-«m,m,n_g- depluabivon

A

and thig wme thouehd bo stppord the olald ﬂ thet o slz-amonboved ing wan

propenbts This, howovow, mushb nor oloo bs ypconsidered in the Iight of

. 1

tha poassible inflneuse of the onygen subsbibuonts on abeorpblon in thig
LOglone

Acid deonovdnation of aydabolacbong

pattn Sorize sy
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It was found thot peolanged holliang of avdsbolactone vwith glacial
acoble acld prodused on lsonow of arisboloctone, Lgonvlistolacbono, [og]o
wid 5 0 poor yiodd {approwimatoly 150} .  The oamo componnd was
inolated nfbor wefluwiog with o golution of dvy hydrogen ohloxdde in

ebimnol, ot the yiold wag ovoen pooror.  Jgoirdstolactons had an

)
ulbraviolol spegbenn whilsh g very elullar $o thad of erisdolachone,
phowing o meimem @b Q00 mu (&€, 13,200), bubk 1% elso chowed & low.
dntonuity moxdmm ob 272 mp {€ 0640}, o sablefucbory ewplanabion wae
advanced o accouwd for this socond manrinmin

Sinse the lactons ping o Jgoarigstolactone could oply bo peponifled
vith diffienity Gwarly 50% of atoeding material wan secovored afibow

*

Shivhy miaubon zeacbion), whe seab of the dsonopipabion wos aez}nwd B0
o dn oy adjocent bo $he lanctone sdnge  Pho vory layse ohange 3o tho

n Iy & w ¥ . 1 % 5 A n,c o
opbical wobabion dueling the Poxmution of Jpeavisbolactone (Y155 Go w42 )



gonld oply bo acctunted for by a condigusabional chonge oy by
yooprangemont of & doudhlo bond nenw AN egymmetle counbyne  Uydeo-
gomabion of thy two lponces alfomiod the gave Alhydnos and howmbydeo-
dogivativa ond 3% wos g gonedudod that the change durlay lsopenlasiion
s poh g ofmpde ghoreoisoxerie ong,  Buwdung Uho hydvogenablon of
Iogawisbolaabona, bhaze wne o dofiolie byook in wbaks afisor o wol.
had boon abacrhbad end She producty s dlbydvoaristolachong. Sinco
viptolachonn ohows o definite Dmak In wplake alfbor tuo nols. of
hydwogen hove hoon absorond; thin guppovied tho hypobthesids that tho
Jecmonian Povolved shifld of o douile Londs The «pe-ungatupabed doublo
bond dn gbyvuctuvos (IXNET2) end (IREVI2) fc olrxoady An o ghoblo posidicn (50
{ex@wlzm o o flve-monborad wing) b ln sbhwckvre (DEXEL) tho
fedaible bond dg a wach losn obable struolure, boing cndoeyelic o a
Plvpemonborad flnge  Conggcpontly, this labtlor sbrosturn world fond 4o
ponyronge o olthey (IXEVIL) or (TRWWITI), bobh of which ayo relabivoly

oo obabiog
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In the dnfrared woglon, dspavistolagbons potained tho byoienl
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vioglidone Dando ob 892 ond 1686 ena -y wlbh the gomo intomsily ag In
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ohp spoectrun of ovdstolactetn. Dands ab V87 ond BAZ One (Lobiwam
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suboabliubed donblo hoend) oxo eomparablo in lndonsity with thoso of
mabhyl onoarletalbo, f.0s4, nuch paduesd din compasdecn with dhoge found
in Ghy epochvon of eviglolactone ob bhe garo wavolengbhe 4 poak
appoarad o6 S5 sa::xf‘"’ {trigubatibubed double bond) whilch 41d nob ohow
In the gpasctyum of aviokolactona. Fron conpoelvon of whe gpoebtoun of
nothyl ovoaplabato wlth thab of Jogovistoloctoney end of Gholx Pode
pagbive proportlon, b wap dedueod bthat tho gone double bhond is fuvolyad
1% bobh acld and alkoling pospransonsnbie

“ho broad mowloun ab AL mp exhibliad by orlstolacbons s roplocod
by o mch nove phayply dofined pank ob 2UD Mr in Gho vitzaviolot gpactrvn
of Jacauistolactone.  Tb wap sugpostod thaot dhoe broad mazimm of aelobos
Incbong s duo to guomabtlon of tho conbeibutiong of an Joolatod tobyom
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proey

Lbubod obhylons (approsisately 209 me ) and of the ap wangatorabod
Iacbonn fanablon, ab longer waveloogbbhs (oppronimatoly 210 *“IU) » Whilo
bho vory ohavp posk of Jguevisbolnebons s tho sumeation of the contrie
Tublong of bwo pindlapy syobons ab the pawe wavelongths
Dihydroaniotolastona wloo had o vory woll defined wltraviolod
mastimn ab 209 mp {e , 7,809) ot 1o formabion fron bobh Inctonon van
an oppoond anoreldy ab Dleots  Luboy, however, 1t was oonceluded thab
hydeogeuation caugos o ohifs of o double houd dn ewactly the pamo mannop
ag hooblog with acldy and thab bdho product de dlhpdvaisoayistoisctons and
not Ahydeoaeiobolostons. Tho lavre chonge dn opocifice wvoboblon duvring
sho forpation of who Ahydeo=depivabtive fron avistolaatonn (*15{30 wo w‘?‘?o)
Savours ohies theowy, olneo obhorulise such g grose alboratilon is uwinocounde

ables Pinally the relative ease wivh wideh Jgoaristolactone fowng the

Aihydrosconpound coapaved with apdstolactono aleo agreos with bhis doducbion,
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Tho dhoory that aristolactone conbalna an Asolated Sobyosubatitubed
double bhond in addition to tho op ~btobrasubebituted dobio bond gooms

gabhor doubbfal, sinco tho intonsldy of absorpblon would almosd corbdal

1ua

nly
bo much highow $han A% lge  Too wuch gbvogs appears 0 have beon plaood
on bhae Tpoaket? din the 2084312 m'u rabpe, ginco bhoso wory wivost cordainly
faloo mosimas  The intenslly of the onde-absorpbion In this rogion con be
ugeful b o deduan bhe presonce of o corbalin conjugated systom o
pystong bacauso of the poaltion of eppavent mowine hag obvilous donnevs,

Letdrogonation ompowiuonts

Astonpts were made to denonotiabo bhe prosoncs of o adstemonborad
ing in opigbolactons by heating the {olly saburatod bowohydvoaerdobolaectons
wlth palladivn on chavgosd and oxondning tho digblilate spectrosgopicallye
f ¥x RN, N ATH r"f n‘ql " - gt..’z, - Yy »"n«iv',,-\“!d e v;i o W . - " g ] e ? T.’.- 1 -? o ﬁ_'-‘u.‘»‘,-‘¥ o "‘T;
P00 basd the nebhody, control ozpordnonts wore anvrled out using Gotwahydros
alavioiactone and e¢lvselo, since these eompounds were kaoun O yield
naphtholonie (BEXIX) and bonuonodd {(probably pecymonos DHEX) producks

voopoobivelys ng followmie
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Bebmmbrdrealaniolaghons (LEXIX)

(Based on the accephod
gtrueiuro ab thed ime)
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Fha peodued bbadned fvon teteabpdeslandoloabons sehibhitod Gyodosd
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03 Pt A

aphibhndenio sbooppbion dn Bhe wlivovioled samlon (A s A0, P80 vl
W e
f:}’,;im/.r}: whilda b peodualb Teon olreolo gava o moew brnically bonsonold
geosteune  Che Moedd obdalnsd dn sdwiley fnohion from howalprivoeplobos

dnobonn exdhibilod on vlteawloloh posetren ullch was wauy wieh ke thal
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OfF bhe produod fon cluovdo, ot B wen ohoapved dhat thly do nob

ocossavdly proot of o pdieconboved plng In the okelobon, aingo wing
G ol ~ T i3 prane B '§ e {j\;};
poptyucsnlon duwing miﬁzp; dimosnablon 1o ped neinow "

Mibhouoh Stonloke and Wiillan E“Jé" “’3 aredod cuh o weloe of dohydeos

gonakdon eroovdnentoe Shoy woke senble o dencngbvato the pressnon of

odbhor mehthalonio o amdonde ppodvobs ab ol and only chowed o possibly
bonsonodd preduak Su mno cuce {above)e  Iobowr, aeing wolified dachuiaquos,
sha anbhoyr oiioined wiolob asulonls meboriald fn sovarald dnotoncos abd, do

one aage, doolatad o fow avpatelds havlung Sho typical albsoviclot spoctyaw

-

anphdiniong dosdentdse {oese 691, Posniblo woasons Loy bhe wosulls

o
i)
P

Foay L g P U U SR e Ry B s pn gy 3 3 @i g .
beadned by Sdoniake and Billans dn thody ompecizosde wi G Jddoousood

JHeare
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Sddabtion with nobogsdun vomenconats in aeatong

Thio mild oxldotion procoduye, oaprded cut ob 0 ¢y affordod yaooon-
obly good wioldn of dihydvogyaristolactons, ﬁ:%. f,-;ﬂ:.;g;f}gf [qu + 'z::a: A -
NS mp (€, 3,400,  This oryetelling compound was noubral end the
rotonbion of tho lackopo ping was showa by saponiflcablon {eanivalowd
yoight, Lound 24063 By ﬁiii;mi) ) raguivas 266 and pocuvory of tho sbavbing
mabopleld on aoidifioation. Dobtovainabion of tho ifodine wvalen indicatod
the progonss of o doublo bouds. Oollectlvely, those sosulbts ean bo
gupiaingd A€ the sompound fo formed frow avlgsbolactone by adddtion of
two hydeoxyd groupg S0 bhe op «double bonds  Faybhor oxldedlion of nons
pryatailing moterial fron the twootion yiloldod suesinde acld as the only
idonblflable produote

Suddoblon with cheonle andd

ly smell frapmonds of the nolacule were succosefully jdentifiod
afbor applimtion of this method of degyadnblon.  Sboanm dlebillabion of
Bho peacblon nivburs peoduoed 1.5 nolo. of volatilo woldy dondtified ag
padndy acstic noldy which we considorsd %o indleats the prosene of two
Gutaobhyd proups 1o arlobolagbonn.

fibher omtyactlon of bhe nopewoladlilo rosliduos gavws o somlecpyntnlling
prodneb, fron which only sucainle acld was pocoverads Yho proluablon of

auceinie oaid indlonbtod the prosonee 0F fragsent (LYXEY) oy possidly

(LXRATL) Sn aplebolacbonn, althongh the fommor peowy rmich move likely.

-—“'—‘“-YN‘ — {5 — — _T».'—.‘T“_";‘g-"—""—
{} {3% un" {}}jm (5 g {g‘m I:;& bnig L’

U3 3
(INTET) (IXXXTT)

o o

A gonveh fop gintardo acld (‘zfa‘hiceh aould avise fyvom strucbuve {1NXK .aii))
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in tho nonevalovilo posdion was fvuibloos, 0o tyaco baing found vhon

nadng gongivive popey chyomatographle pwooodirss

£

Ozonolyals cuemaninonto

Formaldehyde (609 of bhe thooroldeal for one vinylidono group) wap

the ondy volatlle feagmont obbniunod fvom ogonolyeio of avistolagtongs
Himd lasly, otk ozonvdobabte produssd fovmaldehyde {408 of thoory Por ono
vinylidone goun), inddoabing, a8 oxpoctod, thab the mothylope gevoup wio
nob dnvolved in bhe allnline roapiangemont,  The lagk of obher produchos
gach ag acetone or obhey gluplo cavbonyl eompounds, proved bhald terminal
groups of typo (EXNXILL) and {(IXXEIV) ave aboonb.

fi}%i’ﬁ

ﬁgt}‘\

G == Gl Gl ==

|
i 3€; {3513

{Lxeniax) {LX3KIV)

teenolyels fnverlebly pave oily products, soluble do dllude allmid
and which phowd o ebrong woeduclng aobion wlth amoniacal pilvor nitrato
asodubions The lodoform and alkallve sodivon nltrvopiusside boabs gavo
popdbive wosulie, dndieabing the prossnce of at least one nethyl kebone
pronpiing.  Sinae sbrucbuves of type (IXRIVa) woula bo enpeched 4o yield
pyravie aold on ogonelyeis, a covefvd geaveh was nade for this compound
dn the ozonclyaio preduets, by papay chromsbography. Uslng two different
solvant syvatong Lo hotosaeddss 1o traca of pyravio aold wme found bubd of
Ghe vwo spobp which wore avidenty, one bhad an Rp value ldenbdleel with that

of loovelinic acld in one aystor and glighily dAfisvent Lyom 4% dn a



gacond gysbons  Fordhor ovideonso for tho prosenga of lacwulinde acld
in who ononolysio produet fron apigtolactons was obbalnod by adding seid
golution of 2f-AInlivophonylhydrasine to the produch and chyonabographing
She wlde-vange molblng derdvative un papewr. Tuo opots wowe again obbained
ono of which had an ideabical RI»‘ value Go Shat of cubhondic laevalinie aeld
2 l-Ginlirophonyllydrancne. To baes of prruvie acld 22-dinlboophonyle
hydeanone was ovidents
Tho peesenos of laovelinie acld in bho osonolysils prodush womld

inddeate thob parblal obyucbuvo (LXAXY) ov (IXNVI) wan oonbained ia the
noleculos

s ?
ii;'=€} G=g
mvxﬁ tIZ%
Q‘HR G,

| I

3 §

(L00E0) (EaRRYT

Sonsidovatlon of pogaihio gtrueton for avrlatolachong
e e . b o i | B S - AL

Hines all moun gosquitorpone eompounds conform o tho goneral
s P A e fr e . (32,53} .
igoprone ¥lde, with the excspbion of oyomophilone "7y Bhe propozod
formidao vors bagod on the supposition thnt thig holde true for avigbolacio
Posbhar, einco noavly oll seoguitorpenes ovo found by head bto taill )/
avrapgonend of the bhrvoe lsopreno wnilis, as in the favnonol bypo {ololaben

LEREVET) o contaln tho feoprens wvesldues avvangad isvogularly, as in
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L o

tho eovobol byps (sheloton DXXIVILII), pogsible formiloe wore liniited Lo

Hhoso o basgic sholebono.

{LXRVIT)

Tha polats to ba incovpointod dn ony oablafacbory fovmale wove bthab
avisbolactons condained ono wing only (opavt fron the Y ~loebone »lag),
thres doubile bopds, of wvhich so two vore in cenjugabtion, and of whlch
one wag o vieylideno; o double bond must olso be dn conjugablon wibh the
logbons cavbonyl. Since bthe prosenco of three abhylenie iLinkages was @
forther bapie supposition, tho ovldonge, saviafaotory and wnsablsscbory
wan sunparisocds

(1) Avalysip of homshydvoavisbolacbono ~  gablolocbory.

{2) Avalyels of the hydrogyenoid dovdved «  aablafactorye.
foon hesahydeosvigtolactons

{2) Guonbiiative bromiunabion of e Aneonceluglsa,
aglsbolagtone and Jfaeaviobolactons

{4 Uptako of hydvogon on comploto = dndicated threo double
hydrogonation honds bub not absolube

conglugivae
{5) Eihyl Ahydve-ozoaiishate was abill «  gasisfhetory.
vmaaturebod {bobrandtronsthonn)
althovgh vwo doublo bends had boon
ponoved



e

{0)  Goanbitadivo beoainatlon of <«  Augonelugive, sinco
dihydvoryariatolacbons indioated subatitabion o
By double hondg posuibly,

HBongiderad bogablwr, tho a‘hmre faats provided gbwong ovidongce fow
tho progence of Shreo doublo bonds in avisbolacbono.

Aoplicabicn of the lsopranc sule Iinibod the bnoie gkelobons bo ono
of sbyuebuves (TNEXIN « 30V) 40 which only tho asybon aboms and bho

Jactone #3ng oro showe

{TRRRIR) (%6}

{301} {xee) {XE7IY)
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Stpaetiurey {LNNTE) and (¥0) confornm to Hho Lamuenol arrangemont
bk all the obhars ave based on cavobod, having bwo lsoprens uwnita
placed hood o bl and the thind unld alvachad iwvopularly. Sineco
two of tho styuotures (N0} and (FOI) would ylold wmyyuvie acld on
suonolyela, bhay wro oxaluded ab onae,

% gy i N
YICE N 3 "y R T T l',j' ¥ A ’g"’
Longdderstion of zenadnlng obunelng

Gn bha baols that ony structure propogod must show no emnjugablon

*e..:

of tho three dunble bonds {one of which io a vinylidono group), ohe

é_,;- 2

2

fodlowing sbructuren ware dovived fron skalotons (LN (18), (XC7I) and

(ROYTE) o

YT

co—0 CO—0 CO—©0

& 3 '
{LXRETX)
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Singe obhyl ovoavisbate doep nob conbein a double bond in conjugasion

wibh the carbongld gyowpy etruotures wbich wenld glve wize o such an

avvangonant (LTYRING: XOLT4A end Op ROITIA, D and B) wore majected.

S3nilavly, struchuros (LENEIZA and By BCITA, B and @) wown maled oub
o B 3

(IX¥XI%Gy £0T105 XOIIT4, O ond B) wore aluo considarsd $o bo uneadliof

bovangn of the abgoncs of wolabile carbonyl compounds {obhor $han

chony

gigoe uvarie acld wouid o peodvced on chromis aodd apidation, Dhrucbures

»
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Pormaldelydo) afbor ozonolyaige Tho only pomainlng styucbovo (RGLLIIB)
would not ylold pueelinie acdd nfbor oxldation with chromie acld and ig
Sharefows unsultables  Thug, evon 1£ 9o ollowance ie wmade for the
gocond Bobrasubabitubed deuble bond, whizh 39 She loagl gonolusivo
ovidonco, all of the dovivad sbrucburos {papon A and A8) ova vhgnbige
atorye

Bralebon {ROTV) givog a0 bo oo gshaotors oly (XOIVA) s which
as rondeved wnilloly on $he gromnds that the galewladed absopphion
Insonsily of the kobowesbor dovdvod from 2% wonld ba 200W5603 (A "

balow U0 mp), uleweas tho velue feund wg &, 00047,000 (7\i

Hia

(=
COO CooR
sorboenabor dovivad Seon

{0V {erwa)

Shondd thlg be a fulso modown In ovhyl omoavipbtabe, tho ovgumend holdo
pood and She sbuualure can ba docavded.

Sbructuze (IOVAY, based on pholedon (ROV) i oabdiafectory on many
poluse. b accomuodates She kntun £aeto concoralng the monosarbocyelic
natnse of axdabolochonn, The P -ungaturabod lactona funclion, the
visylldona gootp, She tontabivoly proposed second tobrasubobliubed
deuble bond and 4% would ba ouwpectod bo yleld suceinia neld on ghronic

aeld oxlidabion, bub nob pluborice acide



Q
OO COOEL

(R0V4) (XGVE)

Bthyl czeamiotate devived Leon styuchtuve (XOVA) womld have

atvucture (XOV1), in which only the lochone 2ing bad altorvad, 8iace

oaonoiysls of oblyl oxcavlebobe ylelds formeldelyde, whovons ogonolysis

of the dihydroedorivabive does nob, ebhyl dihydvoeoxonplstabe vould bo

roprogented by obracbure (XCYII).

(XOVIT)

Un the other hand, othyl dihydrowomoariedabe ghowd tlivaviolot
nawing v 2008 m,u (e, 3,600) and 287 ;-.-.r, {e p 52) and this decroage
in absorphion ob 208 by Qom0 with obhyd oxoavistato (D€ approws
imately 3,000} de not in accowd with the struetura proposad, sinco tho

vingiddono dn dhis envivonmont would bave vovry 1ibtle abgorption ot tn

u



pofale B

wavalengbh.  Anothey woaknogs of this posvulabte i bhat 1% doas nob
exploln tho Anfyared abpowpbion pook at 815 cz;-zp“l in othyl oxonwistatos
% wma aloo shoawn bhat accoptanco of sbruebure (XOVA) for ariobow
lagbone would load %o edthor (KOVIIT) or (KOIX) for Aggaristolactons,
neither of vhich provided a satisfactory intoyprotation of the properbios

of thig gubatance.

{Xoviym

CO—o

(30VA)

&3%@(3‘33{13}:«3 (ROVIZT) Zg wnlilely gince tho calonlabed wavelengbh
aod Antonoily of tho Qlene sysbon shown {according Lo Woodtmpdts mlecﬁg“ ))
yould be RU3 e {e , appromimately G,000), and sbructure (Z0IX) con ba
led onb ab ongs, sinca thore is abpolulely 2o evidoncs of twiple
conjugabion du dgcavistoloctone.  Thus the mosb suibable sbruebore po

fan propoged was quito ungablsfacbory on saveral gonnda,

T wag eugpanted, as o Pinad point in the discusslon that the lavge



L~
ehaugo in gpeelfle robation {* 155 {o «-44 ) during bthe aeld isomerioation
A ‘“!ﬁ - ) . ¥,
might be intorproted as in actavool 5% g0 ubioh altomabion of the mobhod
of fuslon of tho lactone »ing cccure (frang fusion U, changing o gig

fosdon GL) «

(0) {cr)

Q
Tho accomponying chango in opbical yobation in thig cape {(+ 117 te
. o g ) . Foyen o & w2 oyl i+ tf (ﬁf‘ } ; X
=30 } 1a of tho opne ovdow as in axigbolactones Hlyne hog deducod

that @iy fuslon of o fiveemenboxed ring Lo o elm-nopbsroed 2ing o moyo

ptable than Lyons fuslon and A% woe engpestod fhnbt bhe aeld isomerisation

off avigbolactono night be sinlieriy cwplained ag a vesult of a doubls
bond Bhifhe

In gonglusion, 4% wag obsewxved thab evdstolacbons night possibly be
o aduduro of clogoly wwoloved lgonevs, o8 in holonin, olbhough Ghis
oppaarvod walilkelye Completo explonption of the obsopved faobs wag

theroforo dopendent on furbhoy moucache
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T LYOUY  PERAOIRIMCGOTORTY  WEERAGES  FROM

ARISTOLOONTA  SPROTES

*

Arigbolachone was deolated by orvyoballisatlon feom bhe davl
brawn potvol-onbyoch of the powdesed yoot, s descibad by ¥Williams (1) v
&b wag lodeor diseovored that tthe yield of avistolasbone conld ba almosd
deubled by chremabography of the rosidunl oxbract on collulogsew-chasaoal
{3:1) and scoding tho oppropriste fmebions (Table 17, page 125).  Tho
ashronabopraphie fracbions wore bhen bnlked aceexding o opbical potation
inbo fouy vosiducs (T-IV, Tablo 18, pogo 127). A suall amount of frae
(o )wbopnood vas oblained {Table 20, page 129) Zvon wasiduo I, a9 woll ap
o liquid feaction of doubbful paeity. Ib appearve thorxefore, that freo
(lmbopneold de presant in Aspobiondotn, oo wall as bovnyl fmﬁmzﬁmu) N
Rao, Hanjunabh and ?.vif:amn( 4) have woported broce amonle of froe camphow
in Aedndion.

Basidue ¥ (Tablc 18) was sboan distillod., Fractioml distillabion
of bhe nove yvolatilo portilon produced o yambay of liguid fractions uhose
phyaical congbands arve gompayved with those of the corwosponding fractions
ehbalned by Wiliiong (Table 21, pago 130).  8ge of bhoe Lligquid pesquliore

pane vebiculone (1) aud aboud Sge of the wabter-ingoiuble acid (1) 9
Oy ollyglnp wore Obtadned from fracbilone 7 and 2«5 vaspoctively. Bosiduos
I and IV (Pabie 18) wove nob examinods

Chyonatopraphy on aluning of thoe visgous browm wngaponiifiable

mattey obbained from Williome yilolded over L4G0U fyactlong, which vexa

biked into 10 loyge frackions (A=, Tablo 22, pago B« On shovago,



¥

A
¥
*

fractdon A deposliad o Gyeballlive cunpound, neps 1%0 g, A e L5 wp
9 ilak:

(E;i,, 100}, which analyasd gabiefucborily fov g‘ﬁzi.tiﬁﬁ:g_gf}u s Tho
infrarad epsebrun chowvad a poak ab 1950 f:znw“}‘ {pobansiun bromddo dige)
which gonld ba due bo olthey o ) ~lactone funcbtion oy 6o o kobono
atboched B0 o ve-nombarved loge This conpound alsoe shownd poaks
at 805 and 837 {beioubotitubed double bonda), 1385 (Cemobhyl), 1445
and 1650 {ungaiuradion) and 914 c:mf}" (vinglidene ?)e I% i posaible
Ghat bhis coppound ig a ditorponcid lacbone ot furbher worl was
dmpossible due do tho smaldl quanblly lvolotod.

Peactions Dy I and ¥ {Zable 22, pago 12) ylelded B =sltoztorol
and o fow crystalag of coyyl aloohol wore obbalned from frochblion C.

i
€
moleculo of mothanol of eryotallisation (ofe Colonbine and Ii:i.na(" /) e

Tho Pesitostorol analysed satisfacborily for G Hpols with one

4s_soxpenteris

hin specios alosely regombles Aspaiiovulnbs bub bhe rhinons is
phortoy and thinngr and the roobs ave bhin and wiyy, boing interloced
g and

bo Lfom mpbbed masses,  Tho chiod conbaninent was Aspobigulal

thowo wowe emaller amownds of Hydvestls ganadansia rhizons, aowial

narts of Assorpontorvia and obhee vagebable matorial, poseibly oweopings

feon dmugeroon Floove AN oxbroch was dbbalned, {oouivolent Vo 4% of the
powdoyed dvug), which on cxyoballlissblon nud (lator) chronnbography,
alfonrded 7.8z« purve aplebolastonn (0.098%/14).

Tabraobion in the usual way ylelded 1,839/ w of davk green oil bub
no arigbolacbong was obbalpod feon 3L elthoy Ly soeding or chyowatopraphys

°
On atanding ab U <8 O, sone white, waxy colid procipitated and ves



A 38,

¥ L (3 N o 3 LI £ " °
parified by ohvonobogvapky to glve p vhlbo golid, vepe 5590 G The

pature of tho ovrysbtals and the welbing point suggost thet this solid e

4ia

probably a miztove of long-chain hydeeguybongs.

Selonos

Fouw opecion oF Avisteleghin have hoon reprosonted as Aslonpog bub

RSV A

Shoae of those hove besn proved identical wlth obher know spoclos of

xa W

Bho gomse  The gample obtalned wan aubhenbieoted by waferencs o She

2

Royol Dotanic Gardong, Hows  Tho light potwolemm oxbract sepresonbed

I¥ of sho poarderod ool and no sxdgboloctons vas obbained fvom it
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Thn, BRAGDIUNS  AND  STRGGTURE  OF W DACTUNE RING

ey

A s n T ‘-::L g :"3}
Shondabe and Wlllong

have sotlsihoborily ostaliliobed o mombe
of faebs goncerning bhe styugturve of avigholagbono. Thoy showad vhat
aepigtolactone was & sesquibtorpone )Y «lacbong, and that o vinglidone
group was prasent, probably in a lecatlon romoto fron the lucbone ring.
Teoptmont of avdsbolaciono with acid produced an isomavic loctona,

goawlsbolactong, and the fwo lachbonss Lorwed bhe same Aihydeos

A

/  deplvabive, shoun o be dilydrolgenelstolactono. Tho ackion of
obkanolic potasaiunm hydroxide on avlstolactong wadoubieddy yviolded a
kobosgabor, bubt the partisl sbeucture (IXXIVa) proposed for awisholachone
In oxder bu explaln bthe forgabtion of this osbory scoma opan Lo povious

ey e [
gritiaion.

BUH dn aloohol
L

(LEXIVa) Yobowasbor

An ep-nvgatirabed lactons of bhig type would o ompactod Lo show
. . . 5 »a K i‘f} a ¥,
on wltveviolet absorpblon momlmwm et 25228 m,u(j‘*’) 2 bt Shonlake and
Williams obsesved a mawminum ob 213mp (& , 11,500). Thoy abtivibuted

iy the poaitdon of the peok to sunsabion of the maximgn due o sn dgolabed



574

tabrosubsbltotod double bond, ab a wvavelongbh less thon 210 my with
bho pavisvm dug o an rn[-l ~mngaturated § «logbons funetion at Jongoy
it (af T 2 s Vv (58) % e
savelongh (efs Bavbon and do Mayo™ ™ )s  ¥n the prosend work, bthe
ultvaviolet speetyon of arigtolactons s o-owaninod, vsing o fused
gillen oninm in opder to exbond the wange of thy instyumend Yo shovber
wavelengbhs,  The agbsorpbion maxinun tas now dbaepved ab 256 P n
aboolube obhanol and ot 198mU do 10% obhanol (WMigo. 9 and 10, page 10),
ghowing Bhat tho pealk oblalnod by Sbenlako and Willlams was duo to the \
effect of sbyay lighd,  When thig ovidsnce is considered in conjuncticon
with Sthe Dot thot ononolysls of avistolastons dld nob produce the
pycuvic agid vhich wonld bo expagbe? from styuotnre (IXXIVa), in whieh

»

mﬁ%‘iﬁg thowa ¢an bg ILbblo doubb bhab avistolactone doos not eontain on
op empeburated lactone fonchbion. This cosclupion ip subpbantlated by
tha felluve of apisbolactone bo fowm an addoek with ameoniz, sinco
pamentuvated lagbonss gevorally Lom evch additlion conpounds.

The ferzulabtion of erlotolactone as a P -ungoturated lackonog
howavor, ie in cuplebe aproomont with expevineobal oboorvablons and
daes not aonflich with tho original intespeatablon of the alkalino

vooxrangonond, which can now ba Illusbrabed sp in achewo (GIT).

<
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A piniler Syee of roavpongement dnd gheerved undar acld gonditlons

L3

whon of sangetieaiacbone (UITL) wae tweatod with 2ad-dinilvophonylhydranisng

in athonolic oulipmeia aocld, the 2id-dlaltrophmylhydveacns of othyl

toswulinato (GIV) bolng fovmods
7 Hy Aad-dinitrophonylhviranive GHBGOG{ {gﬂ G s_;ﬁ EI
O e CO in ethanol /33.3,»:»13! [Apolutod as t—vzigﬁm.ml’.
{3331 (GIV)

Tha py -unpaturabed lactone formtlotlon provides o mowrs sobisfucte
oy emplanabion of the feagllonad iodine valuos obltained Pfop avistolachone
adnan, aseoording %o Oavalllbo and Uaal '33.1( 591 s fY ~ansaturated Lloctonen
givo Lpactlonal wlues whilet of wmecturated loohonen do nob veachs
Struetuve (%) nlso explaine the failvwo of avistoloctone do give a

3 \ x 2, r\ “')
pogibive vopuld in the Togald dopb for o wnnsaturabed lactonos ,(52) 9

odshough 16 mush bo gold thal who epecifiolty of this bond is doubigud
sdngo alanteloctons (I7n) aloo failed to give o posibive vosulb.
Shemlals and UYlllawng obgervad dn thelr early {(wnpublishad) work
on avistolacbona dheb hydeogonation ab an exbremoly aotivo plebinum
badyat dn o niztao of aceble and hydreoehlovic aeids showad an upbalo
eguivalant bo 4 molge of hydvogon, the produot baing on nelds Hydaoe
gonclyeio dn bthic way would be nove voadily oxplainad i€ ardastolactona
condains o B -unsazburetod lacbone wing, vathep than an P -unsaturated

o RN
fuan ‘%‘{,3‘(331({3 .96 -
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Porhang tho nost gobtisfeotory sdngle pleoce of ovidencs in suppord
of gbracbure (0T0a) wus provided by ithiuwe alomindum hydvide vedusbior
of avisbolecbons  ab low bonperas (O 8)e  Tha exyeballine produch,
o, Lyt-hatold, B4 + g2 s A - HO4 m,.-(& » 58} and endeabaorption (€, 3234

TN
b 2W0mu), was formed via the intervsedia bo homieneatal (67) (GV}, ond ds

0 i:n'-'e:axmn‘tér fyr purblal sbrucbure (OVI),

m{,u@

FA AL
LAV
/g

c / ' \

LlA‘oHA- 5 —_—

{0Tra) {G7) (GVE)

The ketal vemced amwoningol ollver nitrate solubtion and veybones
Hha aolovy bo Sohdffts voagend. The infroared ohooppblon cuyve o
nibited poaks at 204 and 1645 (vinylidena), V92 {aldohyde cavbonyl)
and 17375 ame {*}hm‘tli,(ﬁ““ kotone onvbonyl). Ib 42 posbulated dthub tho
ebnormally high eazbonyl froguencies are due bo carbonyl intorvaction,
gince the 2l-acobonye-20-otostoroids o which the tue carboayl gyroups
aro ainilazly spaecad {OVIT) show sinilap disodavewend o higher

" FA
graguoneies 07 P04

) i&.o.c.oGiHs
2o CO

# i e ean %
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Hoxa wigovous saducdion of aviutelacbons widh 14ihium oluniniun

el wi

‘ 12 *; ¥ o - » ¥ N " - kX (3 ey Y v vy
i'r;ra:fz:**:?.de;ag“‘} affonded the lsd-lotol (parbial stivebure CVITI), which

PR

showsd endeabsorpblon ot MIOMY and Lowinbonsily absoeptlon al 280 h‘rJ

LY

L S
(kabono) .
~ N
Caal3t]
- Y

c ﬁryﬁi g

.0 o]

{OVIIT)

Tho aeid loomerlaation of avigbolacbone to jgoavistolactone i
Imovn to involve a shifh of the lactone wing doukde boud (13 s andg in
vicy of the propesal that eyistowlactons gonbalng a double bond gy =
with rospect b0 bhe lacbone curbonyl, btho dsomowlsation ig now Inbore
probod ag rvearringoasnt of 2 lepe sbable sz ~gndononiasyolic doubile
x, iy o Fp ufe I\ S g S . k3 ¥ o5 ey S ey SR - ..«l..'; Had e {f’;g}
hond {G77a) bo the nove shable oxoponinevyelic vositicon (GIX) .

o

N i N
/ﬁﬁ‘m‘i:} ,thl}zi

N:‘ !‘.' . §.
L% t? -8 c c}? I}A‘

{Giia) {cix)

e

F6 hao alvoady boen shown (Stonlake and Willions) that a sinilar

Ahd

roarrongonend ouenrr on o hydvogon-gatalyst Indueed migrabtion of a



Gle

x

double bond dusdng bthe parbicl voduchlon of arletolachbons which posulis

in bhe formatiion of dihydrolsmwistolacbone.  Phe shercocheniobey of
auah mipgpations hay booe digousead by Beean, Tabon wd Honheab 5$65) and
4% gan ha thorofors coneluded thot asproach to bhe extalyat da hindorad

¥

ab one face of tho moleoulo.

Groably inmproved yields of joparistolectone wore ubloived (aboud
Bug) by teeablag avisbolacbone uwith ¢ swlphurie acld in abhanod {(507)
ob woon tonpovaturs.  This inprovarend followad an envdlewr moddi@lention
of the mf..i,.{um,, nahhod (2) whieh dugrsased the yleld to 35% by hoabing
with o sulvhonie celd »egin. Tho dpprovod ylelds provid:d a wmuch
bobtor supply of this inber-sbing componnd and Laeilitudbed bhe woprk

unon i

Sineo Lithium aluminivm hydedde weduoblon of Javaviabelasbons

yialdnd o sceoad {lzowewdc) kobal, designuted juchetal, & 5,1?,, 0o Hho
!A.-S'«
poasdblo albernabive peybiel ghinctuers foe jgoariatelsebone {0X) eon

B gonfidently exeludeds

(ex)

Phis 134 jgokotal {UVI}, \'gt]bmﬁéi‘ ka.og A 290 mp (e ;, 30) ana

P
ondeabgorption (€ 5 4,960 ab 209 m’u 1y alao weduced amponiocel sllver
nitzate and gave g positive Goed with Seldffls wrangenb.  Probably tho

oaly diffovenss botwan tho doomewio Lleid-kobalo (OFI) ia thaet they have



opposite configurabions ab the p wenvbon aban (Perith yespect B0 thoths

aldohyde funobion) since o pow opblesl conbre ds inlwoduced ab thig 3

point in the fowmabion of Hoth conpounds, exisbing opbieal conbtivs

bodng enalfeocted by Idbbiun alunindun hydeide
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Biuce the aw R peistolachone hos o monogarboeyelle
glralcton dg onbively dopoadont on the maber of detbls bends In Hho
moleaule, the ovidendge for theroe deuble he:s:ettﬂa won roviewsdd and cudondod.

The propavabtion of a howobydvowderivabive and nebhyd tobrahydromonc-
aniabato by Stenloke and I3RS owovidod styong support fopr throe
doublo bonds.  The gueoshion of lodivo values (op bropino mawbors) wag
rogonadderad in doball, Steniake and Wilians eavelod ond thelr isdine

value doborminationg aceoxding o the pyridine bromide wmebhod of tho

British Phavmacopooie, 19583, wvhioh uses aarbon tobrochlonide as solvont and
g poaobion tiome of 1Uwmimitogs. By tlds meons the shove aubhora obbolnaed

gonpiatend values of epproximaiely 2.9 doublo bonds for both avlstolacbone
gnd fsoacistolacbone.  IH is nou show hat mach movo ocoouvate rosulbs eon
he obtained with knoun compovods by allowing tho moaction bo ogouy Lop
onky wo minubon (Fablo 1),  Undoy bhose sondlbiong, amisbolactono and
Aagovistolactono gave valuss oguivalent Go Jush ovoy btuo deublo bondse
Pibydronyaprisbolactonn {GET) ahiloh 4p propaved by oxidodion of
ardabolactone with polassina permapgoenade In acebong (1) s and Sho fockebnl
(VT gave values oguivalend bo almost axactly o dogblo boudss  Fhe
proparebion of bobh compoinds involves the ellwination of o double bond
ao bhat thoso valuos provide fuvrthor avidones Pow Hhe thisd double bond
in the porent lactone. This was furbher gubatonbisbted by isolabion of

ebrhrdrodihydromyaristolacbong (OXIT) on eomplete hydvogonniion of

dlhydvosynrisbolaabono.
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doddng Valuas

ol 20

Rombay off Pine of Yodine
Compoand double bonds  pooebion  walue

Antatolsctong 2 nins. 24005 2,35

3
Y 3 10 pinse 2668

i 3 R ning.e Betihp R.63F

¥ 3 10 ming. BeBG  0®
Spoledstolnatone 3 2 inge 203

i 3 10 minge 2a35

u 3 10 hovws 2.59
Bihydroyardigiolactons 2 2 wming. 100

i e 10 ming. 2628
JegFobal 2 2 ming. 190

1 2 10 ming. 1,06

{cont'a, on pago 65)



Potla 1 {ocobids)

EEE AT

Fodine Yalues

WA PRI oY) A st xR “ e

Mombow of Rime of Iﬁé:i.’ﬂ@
Compoand double honds ;:.ammn Faluc
Imponyl acobabe {pego 66) 3 3 minse AW
" L 10 minse K
" 1 2 wings Tuhg ¥
Gholeatorel (page 66) 1 2 ing . 1602
i ki 2 ming, L9 ¥
p~3itogtorel {(paga 66) 1 10 mings 14320
Hodomagenin nothyl oetoy 3 2 wings 056
dincobate {pegs 6H)
i ‘ 3, 10 ming. (.90
o whngolionlactone {(0L11p pege 55) i} 2 ming . 0,79
& K 10 wing, 0,00
Rotiovieono {1 {structurs unhnom) 7 a2 ming. 173
# 2 20 mina. 1460

lfj

olvant, ehlovetor.
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Taponyl acobaby {R%}i ()

gl (WslD)

CH

s COOC H
RO R=Ac,
Ho
ROHC
B ~Ehboatorol Hodovagenin nobhyl ogbor

Qiagetatg

The peapenss of tho 138e-glycol sbzugture dn tobrabydrodihydrosy-

A
avdostolachons e domenstratod by owddation wibh aodimm blonubhato ({5\3)5
albhough the olly omidebion product gave an onorphois 2843103830

phonylbydragons vhieh was vostable and seelvted chorasbarisabion.



e

Oeldation of dihydvoryamlotolactons with poadium 111@"':113:3?:3.&3&&%0{663) dad
nob yiold formaldebyde, thoroby ostablishing that tho hydvoxyd groups
had wob odded to tho winylidonn geopps confimmabion wao provided by
$ha Anfsared spoobyum which exhibited o poak ab 906 omy™ . T foliows
that the glyeol link in dhydvomyarlobolactons lp os showa in pordlal
phsvoboes {CUI) and Parbher eorvoborablon o provided by {a) f&*bg}
falluze b0 poarvange du sceld (compare vith aslstolactone) aund (b) by
a coppardeon of the ondeabsowpbion in the wilivaviolot (€ , 3,200 ab
2.0 m,u) with bhot of tho Lebol (UUI) (€ , 3,232 ab 200 h{:) aad Hho
Jagketnld {OVD) (€ , 4,960 ob 200 "’f‘) .

Hith tho gonfizmobtion off the Shird doublo bond in avistolactones
2% followy that oplsbolactone is based on o noncearboeyelic syatom, ao

gugzeshad by Stonlalts and Willlons.
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DRHROGETATION  PRETRIVENTS

Ab Lipah, ueing the mathod of dehydvogensdlion adopbod by Willlasm (2) 9
on pura opyeballing howvahydyoauviabolactona, no posiblve pesulls woro
obbaivads Tho liaqwdd whieh distilled bosano oolid on shonding and
was ddentifiod oo unchonged slovrbing maloyicle Tuythow heobing
giolded o Iiquid produet which Aid nob have apn wlivavicled absoxption
aspantyun bypleald of any arvomatie oyotoi.

Iatowy t9ing a oonl=golid rosidug romadning fron the propavation
of howahydroariebolactonn (from pure awlabolscbona), and hoating with
207 polindivmwchavecals o violod astlons wan produend uhlch was doolabed
and pupdfied by o phosphordg actd sopambions  On twe obhor oceapions, a
violob amalens wag obbained In rathor batter yleld {(us Judmed by dopbh
of colours no ackual wight of asulone balng leolatod) by o noddified
toehniguo. Fho woddfleatlon comsisbod of pradually hoating the
mlutuwe of the wmatorial ond pallodivmecharacal endalyet to abonb 3;33%3‘3@.
and nalntaining it ot this tompambum until no more geulona was
producsds  Thoy agulonde potordoal wae suncved with a finoly dyvawn
toab pipotta as b Alsbillod inde a smedl Twld Dlowa 4n tho wmidl of
tho weacbion Wube ond was washod oul inbo a solvont, woelly howmno
or gvelobomanes Who asulenseproducing omporiments oo vocvwded in
Pablo 2. Tho oils weed in each covo wore cbitained fiom pavo
avigtolactons vhich pave no asulenic o nsphthalonla produst on

admddar brostnonbe
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s 3
Labis 2

64

.l

Shovting mataprial

Hothod of
dehydroganabion

of amlenc
produet (mp )

L

:}m @

3.

AT TRl

phaorpbion omrvog and bthe posltlons of the various

thyvos amlowle prodnote ars ddoudbicend.

Soniwsolld oll, feom
ppaparabion of
hozabhydpoarigbolaghone

Wiwod olly pasiducs
Preom proparvabion of
robhyl oxoardatate,
Asoavdatolachone and
dibyrdvoiyarisbolacbons

Glly vopidus Dyom
proparation of
dncardatolaciono

Dry dlgbillation
VAR & nicpoe
buvna

Dry aﬁ:lgﬁillm’éxim
at 330 O,

230,
948

299,
343

2&'}99 3{}53 :}333

ROG, 306, 333,

2B\, 305, 333,

It 1 quito cordoldn from the

ahape of the throo uwibraviolab
miee bl tho

Paelthowy tho oleaw dofinition

of tho peale and the absende of shovilders or olbeyr lwrogularities

(Figy L, page 70) dndloste bhob the amilonns 4OYO PURQ.

Thove s an

additionnd nawluom ob appyoximately 248 mps but the hexmie and gyelow

howena weed wore meavly opague ob this wavelonghb and bthe ewmed posivion

gould not bo doboymdned socuwabolys

Tuo obhor dohydvogerablon ozpordmants (Table 3) afforded produobs

having on absoppblon spootyun typical of a mphtbolenie dovivative, thoe

product fvom ono bolng a ceyatalline

dnpufficiont (yiold lowo than 1 wg.)

for charactorisablon.

aolid of shoxp nelbing poind ub
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Tatilo 3

Y.

| Yathod of

of
) . mane U
Starbing naborial dabydrogenation T produst (my)
i 4 ’ . . w . A
1o Miwmad olly yoaldues as Dry dlgtitlatlon 220, 220, 18, o
in Yablo 2 ab 330 G (cryatals, nape 144
2w Foro hosahyiroariabos 0 a0, AL, 518
Joabone

6 in ponoiblo shat woeof olly storvbing matovials dn dohydpoe
gonadtlon eupordaonts faoilidatod bhe fovmabion of asnlornes and
naphtholonos, agincs one AWLMlonldy exponlonced in eavlior worlk wms thab
pure argobaliine eompounds donded to subidmo wory guiellly and hosco conld
pot b dohydrogonnbeds IU 1o worthy of noto thnd ne amdlenos woro
obbained fron poave orysbaldiing storting nabtordal, althouph o sephthalonia
edl wag doolnted aftor dehydwoponation of o howmahydreariobolasbonn.
The uge of o boadth of Woodts mobal was o fovbhor Inprovonont lu tho
usbhody gines the novo ovan end gradiual boating povelbiod mops pYow
Longod Antovaction bobuoon calnlyad end waterial. The eongbitution
of the ofle usaed io vucorbtolin tud tho chaeeo that bhay yosulibod Fiom
najor gbyuctural alberations 3¢ romobte, sinde the wrious propavations
feom pare avistolacbone wave cozvled oub gb poom Sowmparoburo op bolous
&6 1o probable that the nomesyypballlonblo wesliduos uood oonplobod of
rasonload, hydregonolyged op pavtislly osehod malorial.

Bohydropounation of puvo avistolaotone with ping dugb gave a profuct
whioh ghoyad only ondwoboorption do the ulbvavieclset zopion and noltkoy

thisy noy ony of the palladivmecharcoal catalyned debwdvogonablonn yioldod



e produgh having o bypidaal bonmoneid absowpbion in the wltzaviolobe
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ADPNETREOATION  UR  RHL  ATGTENG

i s T S TS

Soveral goneyaligabloss @an ba wado concoveing amuledes and bhoso
holp So vaveoy the £1i0ld eonsldepably.  Tho nmilone nolecle, whieh
gounists of o soven-nomborad »ing fugsd to a Dve-sombaved ving, as in
obruetnrve (UXI11), popsesses highly chawacbordetic vlbravioled and
visible abgorpblon spogitya. Subshitvbion of the noleouls with alkyd
grovps ylelds dovivatives which bave spootya ddffopont fron azulonn
Lboolf aod thoso opoobyn aro highly chhraoteristic of bhe poeition do

which tha subosblitvent 1o abbachods

3 s
No

{ g 7

(OR33T)

Posltlons 1 and 3 ave eqivalond in Gho sonpo Bhat subpbitubion
an those posibions with bho sawe alkyl vadicle couses the game ghifl
in the wwvolongths of angima ebaowption. Bindloxly, posibion 4 is
aguivalens bo poplbion £ and § 8 oguivalond o Y.

I hog Doon :f;‘sf:am“:xf}{m} vhat subobitwtion in posidlons 3,3,% o 7
gannes a bathockhwanio phifl of the absorpblon raxive and honed evbw

abibubion in thoss positions ppoduces Llue amalonoss  tn the obhoyp
hand, subabliubion io poalblong 2,436 or § caupes o bypsocheonic shifd
du Sho absorptlon maxina and pyroducss icled amionod.

A Puvbhor gonexdlioation can be wado by danpootion of published

ulbeavioled eposiya, that, with the one oxcopbion of Ladiletrlallyle



rTer

gubstitubed asulence (Table 6, page 76, cll amiloves having a sube
ablivent in positlon 1 oxhibiit an sbsorption wmovinun bobwson 360 and
d7G my The almogd puro viclel colouy of tho nrulencs Obtained feom
arlgbolscbone depivabives and the lask of an obporpbion poak abovo
380 L indioate, thovefore, that subatituenbs ave aboont from pogitions
1 ond e

The ultmoviolet oboortlion mowima of tho Plve monumsoebhyl mmf!.ems(ém
ara Listod in Table 4 wibth those of the arigbolactono aswlone (desipnated
avistopulone fov conveniencn)s  Exsmination of these chows thab only
the -gothrlasuwleone boors any celose vosemblance to eardsbasulens. The
packa of aplobomulene, howovery ave genetally o fow nillisicyons noarorp

whe wiaible than thoge of F-mothylasulens, albthough the genewal ghops of

ho two enrves is olwost ldendleal, @his pogiblve shifb of the moxing

Pabhla A

B e T

- e i - & ’ erh

Dompound Havolongbha of masdina
{my )

[ R = R S 2 A STES & EHE S YRS 2 war
Jenebhylaslons 40, W80, ey B99, 338, ey 347, 364.
Zenobhylagulons A0, 275, 2hy 304y 333, =y 347, -
femabhyiazulono Rk, 6y 234, 302, 332, 341, 346, 357,
S-mebhylasuleno 238, B9, ey B0, 329, 338, 343, 353,
Gwaatlylasuleono A3, A8,  wy 299, 33L, ey BAhy e

1 8 35!:»539 il

avisbasulone (245), 899, 289, 305, 333, «

Ay BTt R o & ' i N LR T R

sonpavad with those of Zenobhylosulone sppgests boavier suhabitubion s

present, bub thig is not simply an ethyl ow isopvouyl geroup ln positlon



2y vabhor than a wobhyl, soines the uliroviclot spoobtin of Amgbbylasulone
and B-jgopropylapaions ghow nogligible diffoyences awmpaved wilh Zepobhyle
QEulon0.e

Y wag thoroforo agsuned that obhor subatibtuonts sustd ba neogent
and available spaotra of dlallhylagulonss wora oxaninod (’i’a‘?zfj.e 8)s
opitting amylencg having subsbituonts in pooidion 1 fov the reasons
alroady gbavede (nly the spootoun of Nd-dimethylaglene in any vay
rogonblod the cuvve of avigsasnlong bub the low wavalongbh of the fivstd
poal {234 tmp ) and the pwosenco of a poak abt 364 m’u ghowad that whe Hwo

aompounds warve nob donbloal.

Palla 8

S—
Gempound Wnwelenpbhs of mowlmn loforaneo
{mp)
2ab-dimobthylasulons B34, AL, 28T 0V, 334, 359, 364, 69
L3 B-dimothylosuiono 24, 20Dy 306, 324y 333, 342, 353 Vit
4L36-dinebhylamulono 20, T8, R\, 208, 304, 393, 348, &9
LaBedimobhylommiene 246, 283, 331, 339, 344, 355. &%
avigtamiong (245}, 279, 28Y, 306, 333, 348, progont work

L]

Conpideration of vtrialkylasloencs, howsvor showod g vory closo
voponblanes bobuoen the spscbyun of pristosuione and the apoctyun of
R3dsO-tdmebhylasulone (Table 6). The shaves of the tuwo eurves aes
proetioally idonticsl and theovs 38 oaly o vory saell diserepangy in the

wavelongthe of the mawima. The speobrun of vobtivamtlono (2-lgopropylelsd—



dimethylazulene GXIV), i also very like that of avistaszulene alihough

the entire absorption curve of vebivazulene gseems to be aboub 3mp nearer

the visible reglon, according to the only available modern speectrum

(7).

Ziarazulena(72)(GXV)p obtained by dehydrogenabtion of zierone (CXVI) has

been identified as Rsb-dimethyl-~S-igsopropylazulens but vnfortunately no

gpecbrum was available.

®

0
(CXIV) (GXv) (CXVI)
Table 6
Compound Wavelengths of maxima Reference
(mp)
ls~dimebhyl~7=isopropyl=- 2445, 290, 306, 336(inflect) 75
azulene (guaiazulens) 350, 368.
13458 brinethylagulene 246, 286, 335, 348. 76
Lyd~dimobhyl~Ewigopropyl~ 246, 287, 335, 348. 76
azuleno
234 5-trimethylasulene 26, 279, 287, 305, 324, 331, 348, 70
23/,',38““51’&.?11@‘131’13}1&5&1@119 21;.83 ?...803 288 o 3099 3359 3!}9. '73
Re-igopropylsss 8-dimebhyle 290, 308, 336, 350% . 77
amulene (vetivazulens) 281, 284, 292, 311, 335, 351% ol
arigtasuleno (245), 279, 289, 306, 333, 348. Present worlk

% Measurad photographically.

“f wxX_ n



-

{ euwxay)

BUDTNZBIYLLIAA JO fMINDS8AS 8TCTABIYT(

%o

Vv-Q

£Lq18usp T12o1qdo PEAJDISQ)



F}ﬂ? ‘

Y,

Pyrothramalono, bhe Inbensely blue asulope obbained from pyrobthropln

by Sehechtoy and nliey A26) was thought by those wovkeors to be

2ehe Bwbrinathyilosaiongs  Piogont knowlodpge of the colour of apulonas
in selabion to ecosblibutic nx("f ) sondorg this thoory unlikoly, as chom
by ﬁm';:(?z ) . Confivnabion of town! ok was provided by zine dugb
dlabillabion of pyrovhwosin in a bBoth of Wood's wetal ob ¢ 38 Ge  Tho

bive agulono produged wag puwdifled and Apoiated (in solubion) in tho

uowed monnew and tho wltraviclet gpoebiom we dobornined (Pigs 2, facing
pago Tle Tho cuvyve gbtndned ohowaed poaks ab 28%, 307, 338 (Inflcab.) ,
349, and 366 my and this was practlealdly identleal in ghape oad wavoe
lopgbhy of the mazina with the vlbtraviolet spoctyam of gualasuiong

Pabldo 5)s  Dines chomesulens (3,;‘.,ﬁmrlziim@ﬁh@:lm‘?maﬁE&yii.é.mlezaa} iag, 4n
ooty laclated by Barbon and do ¥ z,;ra(?} from o pyvobbyosin darivativo
{steocturve RVITLY Oeda), i lo thowofors vory likely thad pyrothvasulons
g pooly shomoenlenes Ib I8 quibto peobableo bthab the spectrun obisiunsd
by Sehochtor and Hallow was poorly dofinped, dus o the insbruments in vso
at Shot blwe (1941), oinea Howat 732 (1961 ) e unable to demonstvate ooy

A

savkod diffovence betusen pyrothraguleno and 24 S-teinobhylasnlene,

although he kosw fron the eolonvs nlone thot thoy muat bo conploboly

diePeront,

. s

Hlteaviolob eneebva of swdencs n 504 Vv swlobanic geld

I spbyong acld golubion, asulenos fovm asdeniun Long which eshibit
chavactorlebie wiltravioloh epcobra, quite difforent fyom thouo of tho
pavant asulones.  In oy caoce, thrae diobinet paninn ave shown and the

wavelengths of theso manduwa ave chavecterintic of bhe posidions Ho whieh
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tavelongbha of movin:,

{mp)

Tsmobhyloaulone 366, 206, 224,
bempblylosnlona 353, 262, 237,
Bamabhylasulene : 351, BOL, 228.
Zwmathylosulene 370, 262, 235
Zeabhyinmulone 3R, WLy 223,
Bwisoppopylasuions I3y 204, 223
Laz-dimothylemslons a2, 207, 235,
Lizedinothylasulone 362, 291, 208,
Li8edinethylasulens 360, 248, 287.
AeBadinabhylomdsne 358, 267, D37,
ahamazulone (LededinothylePeathyl) 388, 277, 232
goadozaiono (Lid-dinsthylei=igopropyl) 358, 370, 231,
pyrothranalone (Steneburo wkonowm ~ Fige 4) 363, 272, 230.
vobivasnlone (2edgonvopyl-eitB-dinebhyi) 34, AR, 208,
48 8dinobhyL-On=igopropylagulons 353, 2068, 237.
apdotanulonn (Pig. 3) 75, 288, 220,

BTy 259, 237
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A

e

ol subatituonte avo ablacheds  The owpoples dn Toble 7 wowe obbalnod
Peon bha vorlk of Chopavdsdib-Jdonn and E-E@:L?J:ex‘;;mrﬂwW?} o A monber of
aznlonon alveady show bo e quite difforend fron arictamulons, oo
Cdnoludsd dn this tablo dn owdew bo AdInabrato Hhe Afferonons Inducad
by subaditubion.  Agoin avlebosulond {(Fige 3, zoge H0) and veblvamlons
outhibil very oimiler opecbya. (I swiphuvie aeld S99V v, pysobhmasnlens
doas nob regonblo chamamiiond go olosaly ag it did dn owganic oolvonis,
Flae &y pape 81)e

ic

Bonpldowablon of viaih

T mejordly of oswlonon oxhibil a chamoboristic vipiblo spsctyum, X
agonbnining o mumbor of woll defined masima which ean ba ubilised in
Idonbification of unlmoun asalonos.  Waforbunatoly, eristasulone
ghowad only Dyrosd genowal absorpbion dn this wvoglons with a fou sualld

Dat dofindto pagks nrdsing frem i0y es listed in TYoble 8. The abovrption

mawdme of obhor 3dsB-heiaubatitubod asulenss ars also pacopded thorc,

Tabia 2

L' e g . ‘ J 11 S

Gomponud Havalongbhs of naxdns Roforenes
o) B
AadsS-brinoblylanlons 58y G0 73
P ODTOpyTes s Seddmeblgl G4%, 6593, 498, 648, i
soiang {vobivazulonn)
2 dedinathylel-3a0nmopyie 528, 50y
azulena {piovasulono)
osiabanulonn 683, HOU, 502, 59Uy 040, Pragond

559, GO, 696, 593, 642, wosle
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Sdronuen and R&BL?{?QE}( L) ghowad Shat the amuleny chialusd by

dehydvogenation of olomol {olomnonlena) wme in faeh ddeabienl wlth
vobdivamidens and thoy gbatod that the viglblo gpsatran gove no obayp
pozive, ag has boen found vith arlotarwlond,

fongidowabion of ol the gshove ovidonce concovning arlsteznlens

2

Libulo doubd tlat ib

h

Joavorn vory g o 2i38-trdeubabituiod amlonde

o dofinlite conclusions oan be deamm ag bo the actunl subolbituonbs

in the vospostive positions bub o zrmtg&ﬁffl} Aby eniets that avigtazulene
-~

7
A JER 3 LS » 4 N o el J lac‘)
o ddenbical with vobivegulona G{‘%?‘{ 1) ‘ ij (.

Lxiy



TG GARHON SKRLETON  OR  ARIS)

N

Thare ave fouy aoarbon shelobons fron yibieh an agulone nighh
congaivably bo oroduesd by delpdvogonablon, These shalobons sve
pophydronnphbhalene {(LVIE), pevhydvoamulene (CHVITI), oyulodpceans

{OR10) and bhe geoup conslebing of & ping with & slde-chain, ag in

santhinin {0¥5) and elonol {(CKXL).

0 o O

{GHVIL) {ORUIIL) {oRin
: :::: [::::[:j\] :
{oms) {Gvay

Sines avistolactume dg kuown Lo bo monosarbooyalic, chkolebons
(CRVIL) ond (OXVIXI} con b wojosbod ab onecs O agnan and Sovn have
nob roportod the prosencs of amulenia, a*za_g;;ai‘ﬁﬁmi@fzﬁ,m oy hongonold producho
avboy dehydeogenablion of xanthindn op santhabin and o gholobon of thia
Yypa (GRY) gceme wnlikelya \
Abhough producblon of nephbtbhalonio and amnlonle mabeviale feon
arlgtolactone dorivablves dogs nob negossardly mean vajection of gheleton

LRXI), sicea voblvasulona and o uaphihaleno depiveblve wove igolabed




Hha

r . ife ay el - o + &
rom e:i{,@m@ft,( L) OrYER). obthor ovidonos bo be dlscunaad loter indicaben
5
Shat o eycladocons shelobon (ORI} offers tho nozt pabisfactory explonw

gtion of the propevtles ond peactions of arlstolactonos.

CH

(GXRTT)

o has alwsady boen ghoun on gpagbyossoplo svildenca that dehydecw

vapeblon of vardous avlstolacbons dovivabives afifords a 23l38whpie

~

subgtitutod azulone (CXXITI), and, albhough the naturs of the
Cindividual allyd groups hoa nol boon rigldly epbabllshed, 1t is hWighly
probable Shab one io elthor obhyl or Jgopropyl and Bhat the remaining

-~

B0 avs mebhyl groups.

Byren in bho unlikoly ovent thabt all thieo subsbibuonts are wabhyl
grovpay bhe onsuing avmuronks ave nov affvcboed, but on bthe assunpbion

[ o

that the two poseible platebures for aristasvlene nre {GEXIV) and {(NRV),



88,

these sold only avise feom the cavbon slelotong {(OXXVI), (ORI} ang
i{;‘ms.‘i??:%“ This, howsver, dlscegaeds Hhe yﬁgajhh,,,.; by of mebhyl group

migpabion during debydeogonnbion.

?(i;‘{ '
Ormmacoy
(GRRa) (o)
{vobivenalona)
Q
No
{GRRUza)

LK) “k\\\\\\\\\\
{niovazuieno) “

(CRAVTIL)

Az In obhor work of this natore, only :‘Ia‘é",:m{‘:’i}‘imaﬂ which folloy tha
Juoprone o ave oonsidoered hub on bhase groundsy abeuchuves iG}{}{i?iE'j,)
and {URRVILY) mugh be vojestod gines the lseoprens walbs, into uhioch both

gan bs dvided, ave juined in e very dvvegulay mannor {heudwballebtedle




Bdle

hoadwhoodetall) Sow which dhore 1o no procodond. Shvucbure {(CYIVI) s
an the other hand, follows tho Reopvons welo and ig thovefore segandod

as the sielebon of aristolaobonos



PO SUWOTINE | OF . ARTSTULAGTONE  AED
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METHYL  OXOARTSTAT]

Un the basio of pkelobon (GRRVI) and pavbial stwueturs (0i¥n),

avdabolagbone do formulabod as in stmetuve (OXXTX).

{ORXEN)

Thig is in complebo sgeoement wibh the vesulbs of chrownic acid
gxidation gsoported by Stonlolo and Willlans (€ y whioh govo agobio acid
{106 wolse) oguivalend bo 2 Oyl gmmpa, and suceinio nold ag tho
only othow lawgs ldondifiablo “ma‘bwm wnieh gould ardoo by eloavage,
of ptyucbuve (OXXIR) av dndleatod by bhe dobbed lines. These vroduote
alearly enclude sueh ghewucbuves as (OXRX), ondy 1€ wo ondd all obmotures
which contoln e’:@n;g'aga.i od deible hondp, Por which thove is no cav,e,uanm,

only two posel Wlo albos: vbdvon (OXXNI) an d (CIRNIT) avo lofhs

~

O —co O C.O TR

{HEeg] {OXHRNE) {GRxxaT)



AL R

Jonddemation of the position of the two nonslagtonie double boads
as in sbryeokure (OXYIX) 48 providod by dhe aabion of olkald (dosoribsd
bolew) oo mobhyl oxcaplobabe and wobhyl dihydrosoxeapiotobe, wvhich ave

fornmulabod na gbruchuros (ENITT) and {GXEXTY) rogpocbively.

co tt::t':.\-l,s coc:c.H_b
(CXYXITT) {OKERIV)

‘‘‘‘‘

Troatment of pobhyl crospriesbate (CXXXITL) with wasm mobhonold
poseasing hypdrordde aolutlon gave o now oryatalline acld, dao-
oooriabio acld, Gl_ ﬁﬁg 3(33 s [cx]o w3 al 5°3 wirleh oxbiblied an wiltravioloh
abaorpbion muinin ob 243 my (&, 6,430} Tho progross of this
yapation we {ollowed spaebrophotomabicaily, Ly withdrawing sanplon
0% dwdorvals from bhe weootion nixture, dilubivg ag roguived and
oxonining the wlbvoviolob speabium, whon o peak grodually appearcd ab
PRER RIS mp g cudminabing in the mowimun ot 243 mp 5 a% the samo Wlno,
tha lopeinbonoldy carbonyl ebaorptlon at approwimetely 200 Mp {typiand
of noblyl oxoariobabte) slowy dloappeszed (Fige 5)e  The wavelongbh of
mazinmm absorpblon of loo-oweavisbie acld g In oncellent agreoront with
tho ealenloted wavolonobh (239 b ) for an o petimoturatod hobons hoviag
to subhetituonbs on tho pwearbon aton (40) o Fomnation of such o carbonyl

compound by dyeatmontd wlth clkall eonizmg tho pregence of the
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fhovga 3%
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Fopve W
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O¥e
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Mabbyd omoapistate,

Hothyd oxeavistato, afbor XL doys troatmend
with potassiun hydeaxlide ab poom tenpovadure.

Mabhyl oxonrdstoto, afbor 28 deys dwoatument with

potossivn hydrordds et povn dompevativre ond
waming on tWhe wtorsbath Qorr 2 hours.

Afber am addiblonal 22 hoaws Wawswlings

dgaPeenintio aold.

Tho oolenissed indonsidios of euwves IV are baged on dhe

molocnday wolght of lgowesmeoniatie solde



Ve

By~unpaburated coybonyd gronp in wothyl oeardebabe b doos nob
dipbinzeich botuoon ebrastnres (OXEXIT), (OEERD) end (CRRID) Sow tho
pasent docbonne  Fho pyoporbios of mebhyl dihydro-ogoaristabo, hovavor,
Glavlgy Bhis poinb, -

% hae alveady boen eeboblishod thab paxdlal hydvogonation off
webhyl onoapdebabe bo mebhyl dihypdreeoxoariobobd saburates tho
vinylidono group of the fomoy, gilnca tha lobtlor no longer ylolds
Sommidatydo on ozeaolysla noy shows o bang a:%; apprisinatoly 900 on ;’"’}*
in bhe Infravods  Alsop, mobhyl dibydrow-omcariotate shows endwabgoppbion
in the witraviolod (€ , 3,600 ab 230 hwlu} chavaatoristic of a tirloube
ablbnbod double hmﬁ(%*‘%} » An sgraonent with oithor of dhe ollopnabivoe
gtrueburon (OKUXIV) or (OEXRV), Dasod on tho two posaiblo pavoub Lactons
Poremiations (UXTIX) op (OXRNITY.  Thig also owoludes avisbolachono

shbruotupe {CKIXI), which would laod to o mobthyl dihydvoetroariobnbo

O0OCH
CCIC.,5

(GLExv)

gonbaining o oyalle dioubotitobed bood, oxhiblting only very low-
2 A ) * ;‘:’3 %L’ {gﬁ'}

intonslty endeabsorpiion at 20 mp (& , 200300} (79,80¢ o

Troataont of mothyl dihydvoeoroaydetote with abhanelio potussiva

hydrosddo gavo on olly profuot which aloo shoyad on witraviolal
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Py, . #
Mo b

s e Guave ¥ Mobhwl, dibydpoeomoasniobabo.
Guwve L& Hothyl dibydero-oxearistabe albor waraing wlth

‘5,3‘:11:‘,1;3;:&,313;*1 hydrowddo Lfow 4 hHOREs.

—me——e——e avve IED 0 Dibydeoligo-omoaplotic acld.

Tha salonlobad intonaitios in forvos IT ond TIT wovre husod on tho

nolocnlar volght of dihyrelugeoroarisbla aelds

L



At

abaprpbion mavime ad 248 Y {e , 6,300) {(Fig. &) charactopristic of an
xpuungnturated kebono.  Thue the derisubabitubed dopble bond of webbhyl
dihydeo-orcapistoto o py= ulbh rospoct B0 tho oavbonyl group, bhowaby
optabliahing (CKRXIV) o the covroeb sbructuro fow webhyl dihydyvos
oxonristebo, in prefovonce do (QKXRV), and supporbing obructures {ORRER)
and (CGXKEIIT} for arioboloobons and mebhydl omeavistabe woopochbivolys 6n

)e

this bosiey loo-oxuaristio aold wed bo voprasordod by sbouoture (OXIXUX

€OOM CootH,

{OANHYT) {OERRYTI)

Y,

Byidengs thab mobhyl oresviotute {CEXKIIL), mobhyl dihydeow

b

seoaviobate (CEEKIV) and mothed totiabydros~axonsdstate (CLNXVIL) ame

%,

modivn eing kobonss ap postulobted, folloys Sxon tho typical noiee
sanabivity of the caxbongd gronp in these compeonds.  Teoabmont of
nobhyd tebmbydro-cxonviotato with alueladwn lsopropoxide ylelded only

4

unehanged pbarblog vebordel and nolthor nebhyd meoanlotobo, othyl
omoardotate noy avy of bholy hydvogonatod dopivatives fowmod o
2af-dulbrophonyihydragons. Uhis lack of rescblvity is duo %o tho

typicald, U-ingide configuradlon of madivm xing kobonoo (&) and 0ot Lo

pbovie hindranco, sinco the ennlogons Dleyelie alonbtolachone dorivative,



nobhylweczoganbasdoononte (QIXEVITL), ronabs fosdily with 284-dinibyoe

. RN (2}
phonylhydrasing Wed,

Q
cO t:,H3

{UNHRVITT)

Tho covbonyl freguency dn the Infearod abaorpbion gpoctys has heon
chasrved o vary with tho sige of btho »iug 4o which the carbowyl group
w £ ‘{’ 4 -
ig obbochods Bomn, Dolejo ond sﬁ:imm 2) Lonad dho corbonyd froquoneien

L < \J : ; A :—'_) ': o
bo vary no veswrded An Tolilo 9, and Birew and €2‘1§3‘mhami( ) pablishad a

pinline gob of wemilda, ¥Tablo 10

5 N e W S

t ] R W 2455 TR A R Lt o SRS TR ST R
_— Sorthonyd. Sxomoneyr {oneh) |
onpowad Tdquia in GHiLy
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grglohommnong kAR

. . - -3 . G R PR
gralohentanons 1703
o, N & 13 31 e 3
Lygla~ostanons 1700

Fratongy Oy pflagty ((REXIX) 1705

&2

1708
1694,
1692
1693

[ 5

Uﬁii(‘i(}"k'@f)ﬁ?}ﬁ » Gvg ,AH.«Q,;,’Q,) “{}KLB 16{}53 1&593
A il 2

t * &) . o, ” "‘i}
w Struneburay af given by Sova ab al (;'5 )¢



{oRRRIN) {(oxn)

Ealyla 10

L o by = L P v ¢ ¥ . S it . . X

Gompound Garhonyl froguoncy (o ¢“3*)
dn 0L,

s

srgloboyanons 178
gxdiohepbanone 1706
Lyglo-osbanene 704
Syoelononanono 15703

epelodocanona LH0R

O . oo o i ek Mo

Ta guapardgon, bhe carbonyl frequoncics fopnd by Stonlale and

WA iomn () aad 1o She prosent work ave vecopded in Table 13,

Tabla 11
N AT PRGN
Gavbonyl
AT IS "‘ A A 3
Bampound Peoouoney {om RS Solvond
Wbyl ozeandababe 1704 Povaffin mil.
Veblyl cwcarigtabe {ORENIEY) ENHY 300
Mabhyl dikyidrosononpiabato (CENIT) 1693 (Wr  dlecs)

" -y 1 2w TRIK



95,

Albhovgh the pesulls 1n Table I nue nob of oubplending valve,
doe 5o bhe difforent golvents and thy Jack of stundards owamined undeyr
tha pame gonddbions, thords 1o noverbheloss gone Sadiocation Hub the
anvhonyl frogusnsies are webber Jowaw bhan nighd ba expeobsd fopr a
piwsenomborad wing and in Shis zospoct bhey also suppord b SOp0sad

abrasturona

On bhe basis of gleuctuve {QUNVIL), tho dibasic acidy G T‘W 22

..r. s

obbainad by nlbzdo acld ouddadblon of woblyl bolteabydvoeowonriatate and
cliaractordood as ibs elivor galb, will be Lfowmnlabed as Z4Sedimabhyle
subsela aold (GRLE),  Papey chromabography of the asid indicxbed only

Lhat &b was of highsy nolooulay waleht them pluvolic acid.

OOl
CQOW

(G211



THE OTRUCTIRE  OF  ISOARTRIORAGTONY

lot?

1

Paptial sbvactore (GTH) Bag alvendy hoon advanopd foy i Anoorietoe

2,

Inabong and tho complobe structura can now ho yoproscnbed by {GXLIT)

and dihydroigoosiotolagbone by (GINIIN),

Q——co Q ————CO
{GrT1T) (CXLITT)

Suppord fov thoso structures comss from cxldabdlon exporiments with
ohpemic acld, wideh, ag 3o the ospo of evdnbtolacbonn, wieldod sugcinic
acld ap the Iopgoed ideubifiableo fTvugronbe  Ono off the pusaling foatuvss
of tho wltpaviolot spacbyrum of awlstolactons wae bthe lor-inbonsiiy
mastinum b 78 tnlu {e , G40}, “uwhich voraisted almost vnchangad dn
dihpdrolacarisholactone (€, SO0 g% .‘A’i;i.mfu )s  Tho sbrusburos noy
propoged 0w those donpounds offer an explaaadbion of this apparend
gnenaly, Bmoeloobion of noloculay wodols ghows Sheb the wost 1ikely
gonformation foy o gyalodoc~lid-diens is one in which tho double bonds
ave oisolde  Buch o syaton appeovs o 1o et veasdily capablo of tul
ap a obminefrea conforaabions in whieb She two doublo bonds, howsvor,
age noh eoplanays  This double bond ayston may thorofore bo pogarded as

o poondowhoncanmmlay dlone (GNLIV) ond moy bo expeated o show an nlivew



violed absowpblion gpeotvm ohuvecheristle of sich a gyobom,

2

\

0

(ORXIV)

Yho offonl Of Bhe owvygon abom of tho lastone wing on bhe wavelongbh
of abpopption of the eonjugadsd gystem 3s wncorbtaln bat 1 1% s dwoatad
a3 having the pano ¢ él’& ool ap an allyd pubstituent, the thoorotieal aves
dongh of the dlone gysbon, according Go Hoodsapa L B4 s 48 273 mp {oboervad
wwele:f::;:g:ﬁh &2 mH )s  Pho absoppbion inbenglilos, howavow, ame nob
typionl, baing magiodly deprogsad, bub this ls peadily oxplained by the
nonsgoplonarlty of the doble bondg, as obasorved by Beoado aund i‘?&mh{:&i{ﬁa )
and ag found gor dlgyalodnd-deanyl (f’i) Broude and Hachod showed shal
18 coplavaylidy of the gonjuentad groups i;n:“ ghatruobed by sboric inbops X
Loronao, ong of tus offoods emid £ollows Blbhow (o) She intonolby of
passdman abaoprblon (€ .. ) wao dsoroasod while A

—— sonadned vindtorad,

12 sborde Inhibliion was Polatively omll, op (b) the 7\ o, T8 g ghifbed to
D NN

e ) . -_\ L] - \ 2
ghovdor yavsiongbhy, Q shorie inhibizion (WaB BOVera. /

It o clowe bthab Jeoaplstolactona fally within the fisob of those
e codegorios, having A Hashangad and € doevenaad feom o fow
B e CTa,
thougands t0 Just over 600,  The mobention of thils pealk 32 the oommon

dilyrdvesdoeivative Svom bobh lacbonos is fovther ovidones dhat tho

gompound s dibydrolgoaviotolactons and a0y dihydeoavdstolachona. The



Fr=m

unchanged intensity of this peak in dihydroiggaristolactong (CXLITI)
unchanged intensity of this peak in dihydroigoaristolactons (CXLITI)
al30 SUOFTANTIATed Uhe OZDNOLYSLS evidencd \BbSonco or rormaildenyds)
thabt &bt is the isolabted vinylidene group which has been eliminated
during the hydrogenation. The strucbures proposed for igoaristolactone
and dihydrodgoavistolactone comply with all the known propevtles and
roactions of the compounds. A further modicum of evidencs for bthe
econjugabion of double bonds in jgoaristolactone is provided by the ende
absorpbion ab 204'“V (actbually o false maximum) which has an inbensity
of 16,280, compared with ayigtolacbone, which shows a false maximum ab
2085 mp (&, 12,000), both spaetra being determined in absolute ethanol
with a fused siliea prism. In 10% ebhanol, the rolative intonsities
are almogt the same, albhough both are considerably reduced(solvent
effoct), Mig., 9 and 10, pago 170
The absence of an abgorpbion maximum at aboub 220rnt;in isoaristow-
lactone may be explained by o corbain amount of aberic hindrance, as
alveady discussed (page 97) since Braude and Gcfbon(ﬁé) have showm that
digyelodec-le-anyl oxhibilts little abzorpbion above ALO™Y although a

egonjugated double bond system is present.

digyelodec~lwenyl
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HENE RN, by e - PR

Tha two Agonorio kotaln foreod by Lithiom eoluninium hydelde
vadueblon of ovlsbolactkome and lgousdatolacstons, mey dow Bo yoprscentoed
by bhe aommon staecture (GUV), and as elveady ostablished (page 623),

bhoy probably differ only In confipuvabion abowb {3(?} ’

CHO ‘ CHOH

{EXEY) {orLvT)

Tho 1d-tobol faclobed by Sbenlako and Williams 1) Peor bhe 1Athiw
aluninhun hydeide redaotion of avistolactons ab bigher bomporavuve, has
obructurve {(CUIVE) . 25 1 signifleaud thot tho garbonyl proup in this
campornd i nobt raducod by 1ithiuwm aluminivm hydeido o the coproppending
dioke This ip dn acgeordance with the oxpooted Loy woactivity of g tone
pomberod ping kobtono,  Dibgdvoxyordotolactons and Sotvahkydredihydromny-
avdgbolootone ara noy ropresontoad by abmoivses (OXIVIT) and {OXIVIYD
moapachivolys A9 olvoady desordbad, the lablor 1o wendily oxldisad by
podivm bBlsaublnto (proscnce of Laleglyool), though the oxpochod leloe
enhydnide {(GELIX) woe only Jgolatod an on emopphous unstoblo 23d-dinlieoe

shonylhydranonny which vosiotod chavactonlonsion.
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he fully aoluratod dopivebivo of avigbolocbons has hithorto boeon
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A

roforrod o av homsbydrcopistolachone bub singe it ip wedcabiodly fowaed
by way of dibydvolpgardebolacbonn, 36 1o hereaftor moro corveckly
dasdguatod hozahydiisoaristoloctone. %ho sinllardity bobwoon tha
Anfraved spocbyum of this compound {8L) and Shab of Sobvalydrealanbo.
dactona (GLI) has olvondy boon Alseussed ’{“'3 and this lg nor enploinod by

the close almllawvity of the corbon gholotons of the Hwo compounds.
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Chyonde nold oxidablon of howmahydrolasoavisbolactons howsverny did
nod yiold any vrace of tho globavie acid wbich eight be expactad from
tho ebrecstuye proposed (6L}, only suceinle aeld boluvg fdentlfiod {papor
olromabography) «  Thio Kubn-Robh Gype omidabion o mepuled $o give good
viclds of acabio aold fron Gsnoblyd groapa, and i€ the ylold is quanbivale
doro, bhon 4% wuob b fomned as indivated by the biohen lives in strmoives

(0131} Sormabion of glubnple zeld Io dhoroforo imposcible ead oven

paeeinde gold ig vnlikelys Since yloddp of aeoblo acid ave veually
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gomowbad tdag bhan quandiiobd

ivay wo mighd oxpoal gome suocinde ecld bub
the ancund of glutovde acld wonld Lo vory omelld indeed, A8 onye Thous

conolunions wova suppowtad by chreomlo cold dridabtion of alantolochonce

i oa " A :’3,{"‘ -t pan P »
dagoalantolactons mixdure (85) {abruotuvos I0s and b} which also ylelded
only guncinlo aeld, wndew idontical conditiong.

Jompazdaon of the moleculay wodabion of hewnhydvoinqanlsbolactona

3 L~ o ¥ ». .
(Bhy My + %3 ) ond Ghad of She govvesponding howahydeohydeosyiso-

-]
eavad

Q
ardebla acld (CRITIy My +4L ) chow thad AM, for lachong~aald 16 ~23.7 «
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Aoplication of the Llyue-iRudpon lacbows wis (85) S0 Bhin oramplo,
whee Ghe AMy volue for lacbone-neid ls negative, leads to tho
conalusion thot bhe hydwvogen obon ah O ©) in hombydvoiponedatolagtono,
ig abova the ploce of Yhe xdings  Thip ds ldeableal wiith tho work of
Joman and § ummm::&(m ) whd found that tho luctona dowivod Deon
Bochydniny=-22 3-sacochologbanaetS=dlole nold (AM ) nogative) had
aonformation ((I¥Ia) while Uhn covpoaponding onsulionowph fron 6 peliydroy-

28 Jwgococholonbansels J-dlole eeld (O My ponitive) ind gonfomnation (CIVIL),
Hosmbydroiagavdsbolootone gan therofore bo roprosontod av edbhor stwucburo

(ULIVa) op (OLIVE) bud in vievw of tho stosvochonisltyy of ymr;san‘x’:smﬂ.&z(gg)
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(V) , contosmabicn {OLIVD) hos bosn adopbod.

6 hog alveady boon shomn ™t Gt howahydeohydvoryisonriotic aeld
in peadlly wolactenised to hoxalydrolsgnsdetolactono. In compunnds
whore o lve-manborod #ing o fesed ullbh o sizencuboved ziup, Hhis yoady
ralachonloablon gowld provida avidoweo of glawfuodon of the Hwo rings,

hat the aoneeigldiby of the giclodogans wing doss bob porpid sny further
B AR 3

gonaluaion wibth vopord o bho abovoochsmiabyy ab §3{ 5) and ¢ "
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\y, My
s bhods work on esebicplowin (IV), Sucly, Tioralk, Hovont and

Sorn obbalned Wy dopradntion, a frily aaxbueatod Llawid Iacbono,

oA
&y 5 »x;{r {39 of sbyoctare (aiis}q which shendd b shoracivonovle with
"W.; Py
homahydvoigoarinbolacbons, 10 $he abrusture of the labier (GL) in

corvadhe  The lnobous (N8), o Jdguid, was depived Foens n oryabeldlinog
hobesdagbons procuvgor (KXXIN), bub siuen this conpound was chiainad
by cendabtdon of a coudo miubprs of stovosigomavie hydyonylacbonge
(IRRyEEs) {produned by hydwogonolysis and hydrolyais of avobiopiovin)
and siney aloo no apbidad rotations op ylelds nve soporbted, thors lo no

ovidonga by which o nobablish tho sbovoowhomogeneity of the laobons

produch {8Fh) .
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Foduoblon of bhig Ancbone (F6) wlbh Wthion alusinive hydwida,

howavor, gave {(3h wondatod yield) tho cxyatalline aiol (RLINg B,
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Yrddatdon of bhe labiow gave o Ipdone (prosumably €0FIng =0 61;3 §m;,...}
Fow vhioh no chametors, obhee bhar dnlfeared gavbonyl frogueney wag
gtateds  Thup, aldbosgh bhomohpdeoisoneistolactons o cryotalling, in

eondrant Yo Bho probiopiorin domivebivo (BL), comporinon oF tho veaposbivo

diolo and tholy nouolansoston aoonsd depizablo

Boduablon of hewshydroipoevisbolacbone width 1ithivn aluaninion

hydedde aftordod av alwept qurandltativo yleld of tho ecpyabaliing dlol,
g ¥ @ ¥ A b ) . 3 .,

Uy il U Meps TO6A0F oy [°<]D + 387 loomordo with pbuwcturo

R N Fivd

k3

aoniiveing Yho noeidonbiby with tho arcdloviorin doxdvadtivas  Tho snw
grantity of nonchongeate avallablo precivded tho pesasibility of furbthor
osddabion Go Sho covmovpeonding koboelonmoato, b thoe pregent lack of

charactors oy tho avobloplorin sopdes of conmpoimin zondoss Bhio approach

to o prood of the oplsbolactone olwlobon vnfyuibial for Wl tlue Dodng,
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Satimablan of vl vioylidens geoip dIn the fovmabion of mablyld
altwdao-oxoasdabate (CUNUIF) fron methyl oxcopistate (GXXEIIY) is
pegtapapiad by a marked £0l1 An the plapaviclet snd-absorphion
dnbensity ob 240 mp (e , 2,900, Toblo 32}, Tho eonparadle Ac valuon
o bhe vedugblon of Apoaviebolactone (CULIT) bo dibhwivoinguedsbolacbong
{ORTITI) and obhyl ovoovistabo o obhyl dlhydeowosonrisbole ave 2,850
and 394533*
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Dihydvoigonviobolaabosy (OILIAT) T
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Bohyl, dihydrowcreardaindo 35468
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Feblogblons of thio opdew avo ebacrnadly bigh for o adople vinglldono
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geonp (€& ob 200 My Sop Jeonbona da only 4060 3} and it was decided
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shopadopo o prohn fov Sholy g@igalficonce. ¥ s wall em‘asafitﬂ,a.mmﬁ(" 7089)
Bhat the ondegluorpblon of obhylonie Bonds in thy 200220 MmN xog Lon i

Anovsased by allyd subsbitun and Swebbor onhonesd vhsn tho donblo boad
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bord 31 oholostB{0)-oun shous ondeabiopepblon of 4,400 ab 810 tmp ( )ﬁ
7

o 4 2 ] Lz ¥ % n ¥ , . . ‘g}g . .
this dg dnevcased bo 10,300 ab 210 mp dn cholewb-0 (14 dmome ™ ) and o
(#)

G400 ab J18 tnr dn Z{milupe:m in bubh of vhich the double bond if

eosyelias

V™ e S
holontm {O)mann GholanimG (L) mong yrbanang

T4 poownd that Sho vienpoctsdiy bish winylidens sboorpiion of tho
ayigvolagbone gopion miphd be adwilowly awinined and o woaboy of nodold
compeands  (aihh bolh soyelie and ewvoyelic doublo bonds) wes thowelore

cnondned and vinylidono conbrilubions mocowdicd {(Table 13).

o ,.

Thio aopoed of the work sag walovivnately hawpored by bho diffienliy

of dhbadning ontbeble goopounds for comination and only tiaited

Lt

gonoralioatlons ave bthevofoxe posaible. 36 I ovidendy bousvery that

A, =

sevaingd acyelle vingdldemy gyoups (GE*I:%.f; Qi) as in d-hozons ond dwoohons
shotr 13%%lo abeompldon, aad that dndrodustion of o pocond allyld
subabibaont, as 0 Iupeol; loads So o gmoddorabio inoveaso in aboowobion
inbonglbyve  This fe in pocondance with pradicbion boped an the obsowvabions

of tho effoch of allyl subablibvomnts In compounds of the dypo
A, R

N e g
\C.‘-‘== C/ {?5}9 g{}} 3 o N
/ \ . The defleation of aovhoneamebon woloneion with
N

R R,
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Hho dnexoose An the avgle o, vhloh 3o fnposad by oho mabhylonn geain
of an ewcoyolie vioylidone {OIVID), will inlvoduco an clozont of elealn
Jobe She obbomrdse stevalviosy oluwemenboued #laes and vy nlehd oupgoet

Bhis 4o Yo wofleckod in the end-aboowpblon {on dLOry ¥ of gueh gompounds.

N

g =0,
(2]
¢

(GI1T)

Y

Goaponnds Ap 5, 6 and 7 in Peblo 33 oll ghoy this offecd, the
abaorpbion fntenoliy Dodng releed Go 4,000 and gbovo ab 10 My . yRts)
of shoso, bowwor, (Moge 6 and 7)) aro bridgod wings, Wlleh penudesnol
{(nos8) and fgoxioutolactone cunonie addned {Ro.9) ave appevontly

anonoiong 0 bhat the ondeabiopptions ave wolativoly dowe  Only oee

X
omamplo of oanh of Tho Pey Se ond Qenonbarod ping oxowinbhylons

¥

aoapoands {pob notossarily 4ypleel) wos avaliloble (Coblo 13) ond

gonalupiong avo bhosofore only donbablvas  Tho patlorn of cbaorvod
and=obmorpulon Snbonsidles appsarve Bo Bo An anecod vilh the pousyhab
vimguad provardlos of sodiveeginod ings (1) fu whieh tho Lomored
Antenoitios oould goneolvably b oueribed o voryling doginos off plovie
Madvonso Suposed by o winglidons-ingdde confisnrabion coaparablo wlbth
Ppologta S Owinpilda conformubtlon of the gyolanonog.  Alboroabivaly,

Tha gleain dapoped by the dnorossad valoney angle o {(BIVIL) may bo

abaoyibad by tho grontor flagibility of the lapgor wngss



The wapldity with vhich ond-nboetption folla off bolursen 810 and

ety b o 30 ofbon a Yotboy indicvdion of subobivubion affects in fsolated

X ~ . 5 13 (Y » A & & £ {
dopble bonds Bhan nousuvounent of the acbual intonoity at 230 rnfu( 9,10 }

&R

Tha average olops of tho cowvy babuson DL wad 514 M was Whowalore
fomwed Foz each coaponad by dwaning o steaight Lne theouph the dnbonsitioes
g 20 and 218 L/ Aouend :eg,a;s,n 3h pavolengbhy on tho gane arblivary
aeilo, ond aloulating by , wioxe © 85 the eagla ¥ho 1dne makes

*,

16h Bhe wentisa

Gomponnd Hoe of codhon aboms r!ne
Q,n *L‘;‘r‘; b *‘*3
Pemnaetoryd acebate & 2,16
Mabhyl LabdeG{20) ot Seonie & 125
B--Eudicnand 8 8452
jaoiianbolacions amonda adduek & D459
Ac~Anonpdendvons- ¥ 08D
Al hydeonranndondiano
Jacapoivosadondrona & il
Ae={aryophydions.e 9 0,03
dibydialageasyophyl o
Aew oML abolnehon e 10 Os 11
It;s?&mww fabolaotonm
Tha vadnos of Sho tangond obbainod In thia way (Fablo 14) womo

L)

plotbod s ovdinete ogolust the wwbor of coybow abons In bthe ying o

gihdeh dhe vinylidonn in abbached {obeclssals aa ghown In Fig. &y pago 113.
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Tho sogults sondiuy the pobtbown ohinlnad foon tho plob of end-ghaoepble
Jabenolvics ab 8RO N QRN shoeing olno (’ﬁ{«» Fo pago 1137, with tho
giiphd ddfferonse vhad the pinfaun valve covzpsponds 4o o nlosepembavod
IR ‘?msxﬂ based on Aewaduss fov jncanioholactono-dihydzeiscs

evdnbolactonn i, hovovew, olgrifleantly lowor bhan $he oowweaponding

Shgawo fov oven the wansendly You vimacsbored ming guwponad {Tablo 14),

&

and o Whig, &0 peovides soma menswes of support oy the proponod Vons

souhared 2ing ohrouvi

Aftor bhose nwmdlos wwes conplobe, o favbher anonaly boeans
appavont dn thoe witvaviolet opostyn of aelstolachons depivabtivon, whioh
ao Mol codd ash e pooonciled with the pyoposed gbemotuyose T
katal and Jgokatal (CHIN), wothyd ozcavdetobo (OXERCIN) end dibydecry-
avisholzobong (ORINIE) whieh 1) acobaln Gho gamp duo doublo Bonds
(bho oyelic buisubeiitubad douhils bond ewd the eronyalie winydideng
groun), showed sopkod Alowleilapity In ondesbooppbion ab 220 mp o the
rasnoobive valuoe Lolng 3834y 4,900, 6,500 and 3,200, Ong mf}j anabion
conpidered Bo acgoant for the sncnely ond Iadew pojoctod, g had
astotolacbons contalned o gygloprapons ing ublch was mploved on
Givabuent wdih ;.::.n:s,?.tl op adlell S0 produes s brlsubsbiindod double bond,
as du parblad ebrostnye (G}, dn lagaiobolnctons ond mobhyl

fgoavisinta.

{OryirT)
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Thte Sheowy g gupponied By bhe propsney ¢f the iufronad band ab
L] "?« A § s ¥ » . 5
gL em™ An dscowiobolantone oud nobhyl oxoavistabo, whieh lo aboows

Srom bhe apoebing of sristolagbono fteslfe Biocs nelthor seld nop
alladd {ovuepd dn Sraces) 4o wsed in propavabden of the kobal (RN
)

gsvelovvormng g shoeld Do sobalned,

¥y
BT

and dihyaeogyariatolactong, bhe
g Shat Sho pelnedpal contyibubor G0 tho oadwabaoeption of thone
eampornds would By bthe vinylidons groups ff%f-z:ﬁ'sc:'a‘.? 2 Uhe abhuoyplion
Enbanedly wonld o Zess Ghan dhab of wetbhyl orosvinbato or bhe Sgohobal
dvich woald bobth bove the aontpibubion of o bHeipubotidntod doble bonds

Infyared sroctzal ovldoncs fop e guelgpvopans ming, howavory was

u(’

neonelusdvey sloge dn theoe substancen Thought bo condeln o gyelopropang
wingy The winglidens pwonp wog also prosend and ‘%: ol Panublons aboorh o

a PITh " ? y

the paws Syequengy dn tho 3050 an™ peglone  Bands yero eloo obooyvad

in bho LOLD oa -4 veion da dvory fafeavod apoah :‘m&w ke bhoso arve of

BT avalyblend valuo ginee the ouypon subgidivonts in tho nolaais
ey
ahoord al the omme Progw meﬁw}g

Investloatlon of the iodioe slves of avwlla 'b;.ca aompoundg eonbalnlung
o graloveopano wing shoued Shat o gyelopropans wing comained pracbiesily
Intoch wudor Whe eondibloas waed {u00 pogo 167).  Tho *w:asmm 3 Qra
secopdad dn Pabla 16 IO geonady thovefops, that tho mwu.,xmal

walues obladned for aviatolactons condd nob bo sdtvllubed bo o guglos

propana ¥inge
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Gonclusive ovidencs for bthy aboones of o gyelopreopans sbrucbure

g providad by kotol and dlhydwouparistolaatose whiceh gonld not bg

Ioonerised by trosbnaul wibth ooldd or alleldl, albhough o ggglopiopans

wing world gewbadnly bave boon ppptuvod By this Growbneate Tho
Syalopwopano hypobhoois wag thoveloge abandessd, aud 4% ip aceepitod
ot e Iotal and Jookobol (GKE), wobhyl omoavistaobe (GEXXIIL} and
Mbgomomyariobolucheno (KIVIY) 211 contaln the vane duow-donble<hond
BYaUERe

£ Pollows that whovonn tho conbpdbation of btho vinylideno group,
ag alyvendy shown, Lo sdgoilicond in mubbyl oxoavisbote {GEXIND) and
aiso puobably dn tho dpokobad (OXLY), 46 3o solabively snald in tho
fobtad {OMEV) end dihydworyaviobolachons (GXIVIN)+ This wso conflined
H0 gose oxtont vhon an attonpd bo propove dilpdvodilydyergariobolactons
affordod o orysislline poldd, mepe 1!:35‘;%—:?.3530&9 €,y 3,000 ab 20my . aftor
hydwogopation, wibh tha uplake of oo ol of bydeogon, bt wfortunaboly
A0 doonfficlont ancunt for gabiafhctory obaractoyionbione

A dondslon mnob newr ba pade ag bo vhobhor tho ondwobageptlon
intonndty due 4o thy winyiidons geonp lo suppuogped dn bthe hobal gnd
dibpiromypeioboloshong or altorantively, vhother bthisn is nomml Doy o
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Fho xoachlons ond proponbion of the dorlvetives oponined avo in
subsbantiol ogrdanont with the obeuebtuzs (GREIK) prophoed fop
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hydrasing; smioh wag disoapdo 1ile
The agueong wogidue fpon Whis seoond oponolysls was dilobillad on
an odl-bath and the disbiliate yielded a yollovwovange #84=-3inibroe

) [ -]
phonyllydeasone, vecwysballiised fron obhancd (700} 4o wape 147 G4

Paund Oy 476735 W, 3.8205 Oy 20,355 N, 24,90,

ﬁf\\“fﬁj {,}{‘ MC}?‘L?&BW l..;y a&é,?.ai%ﬁ}g Hg 3;@3’53!‘ 3 rﬁg 34,2 ‘:‘EEP T ]"?;“’;q

Tho melbing pednt of avbhonble ncobaldohyde RMehmdindbrophonyle
hydrazons was 145 9°0a shon recryebellised fron obhanol (Y08} and nixod
sekbing poivd wlbh the devlvabtive obbainad frow Bhe oponolyois wag sharp
and undoproased {of. roferongs 101},

Sopo of the diebillaby Peom tho gopecus residuc was wissd with
galurated aquecus polution of dinsdone, vhen & apall ewyaballine dopesid

aa obbodned, neps J"}mi.}é’ Gop mlznd nolding polnd with nestaldohyde

>
dloedene derdvative, 132135 G,
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JopcAriotolachons (Vefge} wop genbly rofluxod for 2 hours with
pobosolum dlehromabo {4.%)s water (10 i) ood sulphuvie aeld {4 nll).
Bhoan dotiiinbion of the a*:;su@'i;:’its;ﬁ mizdura gavs acedbice aeld, with Yracos
of formia anld, Phe wosiduo vas exbmeted wibth ather, vhe obhor layop
deiod {oodtwa sulphoba) and owpovabad do give Sho nonevolatilo produaiss.
Popor chromabograshy (whonoisfornlo nold-walor, 8033319) indioabed the
vroosence of bwo dibaole acida, ong of which waa sucelnic oold, By U755
Tha othor opob, Ei 0.9% oppoarad Yo bo an pold conbalning approxinatoly
Gl gavhon abonas  Sueoinio acld vig oonflmeed by additlon of ehlogoforn
whieh prociplisted o small anounb of ewyobals, hepe 1&3;3-«3,85‘50(3;\ In o
getond golvent gyston, (hubanolforale acdd {(908)ewimbor; 1083410), tuo
aoldn agalin :a:h.ws:ﬁ B, ﬂ}w‘ 75 and U0, SThe glowor wuming sold had

tha gave Bp value op anthoadio encelnle acld.

The dibasie asld nobhory Llguors wore povhitilonad la chlovoforn on o
aftarod (o Yd) pilice ol aolimn (2021 ane)e  The avlum s propared
Ty mlmizrg; allion povrdor with half Tts weldght of equoons uffor solubtlon
and packed as a gombly povdors The abloroloen selutidon of the mivtuwo
wan placad on bop of the coluen and smohod theoush with ehlovofom

{oolloobivg in wighed vapoole)s  Bovoval Trobtlons woro vollestod and
T on papey An the bubensl-fornde saldewator sycton almndy manbioned,
ghowing that She olugtes covnininad only the fagsior ruanding dlbasic nolds
Pho fragblons wore combinod and ovaporabed to glve an o3l {36mge) wvhich

o 3 - "oy [ FY
Adebillod ab aboul 189 Gy and whish subsequently, 02 quoling bonand Sonim



poldds  Tho profdust we dwsuffiolond for choractorianbiona

bl T

Raduabion with 1ithivg alvminduen hydeide

B o

igelrisholagiono imiﬁw} in podiusedeied obhor (25 wl.) was cooled
B0 40 40 an Joasbubh and libhivn Qlwminius Wpdelde (Hnge) wis addod
nopbaniuelse duving AU minvbon.  Tho roacblion niwbure wag lubed wilth
yabow (M3 wde) {adber deconposing the omcons swegent wibth ono dvop of
vabor) ond oxbraction with obhar (3325 nl.), deylng of bhoe obhoren
Jayosa {aodlun suiphate) an?d ove anorabion gave & clouw oil (Uq,ﬂ:go}g
Adadvion of o 1A%tle mobbouol resulbed In pawblel erysteliigablon and

LI

the pyacipliated golldd wao £illoved off and pecrysteilised o yield

golensless noadlo evyebals of fsohobal {ora¥) (4Cnzw Fron mebhunud)
e < “ ‘ 4 0,
Mape PL1wd13 Goy {hﬁ,mﬁ-ﬁg aozwasbod) , [ak]h w0, (c, Ua4D 3n chlowofovm),

3 1o i‘n(ﬂ

Pound i I ? i m;.ma 3?9 Seatly
{} 4‘_{*-3 I'Df) g YET ‘ﬁfil?i'i"{} ﬁ t.’ 5y i' 6..30‘ E? ata g {9@ ;J L

b3 g iﬁ ﬁ,«) *{3&}2{'3.3?053 t.v,z; fk"?a “,)j H “3)?1'\,,40.
A

fiv

The Jaoketald soduced ammondscal oilver alfvate solubion on weeming
opd ragtorod the colong bo Seli@ffn reagant dn legs thoo 5 nivuden. 4
blank dn bobh cases wns negatlve. Tho dodine valus wee .92 o 10
whvrbon, Talie 1, page Ol

Bronolyain

dgalvigtolootone (B.153g.) wan dlegolved in dry ohlozofova (15 wls)
ond & obroan of oponlsod omygen was papged In Qo A5 miavbon ::_i; “ﬁ?oﬂa
The golubion was ellowsd 4o woach poon bomparature ond gleclal acebic

12 mie) and sine dusd {Ann 1Ry 0.48.) wove addod dupdop 10 pinvdos.

.'.J
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Afze o furthoy 30 wlmton, wish powlodic shoking, the poooblon mluburo
wag Piléoved dnto o gopavabor, the fMitor ws wwshed widh ehlopofom and
the wixed £11twate and washings woro osbraobad with wabor (420 ule).
oo illked aquocus oxbracts wore moutwelised (203 Ma0), slishily

@difiod {aesbio aodd) and o soloblcon of dlmodons (0a35z6) in obhanel

&

(20 mle) was 0ddeds  Afboe ono houy An bho vofeigorator, formnldohydo
dluedone dordvadiva (Del09as), mabs Z&%B‘wii‘?i’oﬁéa g Piltored offs  Thn
mimad welding polnt with aubhonble foranidehydo dluodone doprivetlvo was
3485%1835%"(‘3; Yiold, 847 of tho bhoorobicald woight for one viaylidono

IOy
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EEOVWLEY B4 6
Hgengdund

Ditgdralasnriatolackono {0.0140) wao czonisod and the ogonido
wes denomposed an desoribad vador dguawisholoctons, {pogo W47 Tho
Tilleod aguoous oxbrachs gavo no proeiplinte wlth solublon of dimadono,

afbor 2 hotws 20 4o vefrigovabops
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NRACTIONS OF VEIUTY,  OROARISTATE

By

YA

?L RS ES

pion of nobhuld dihduomo
Mobhyd omoardstabe {lge) 45 obhanol (25 mi.) we sholon with
platinnm omide in the presonce of hydrogen wutil one mol. e absorbod,

Flvration and ovaporation gave colonvloss nacdies of poblyl ditsrivos

va;a : l'f‘}‘ik.' :‘a .';“‘

oy P’ 3 S " ! ¥ Do =7
{ORRHIT) (DeSze Brom 60L obhanol)y meps O8eO865 0, (Wloslk),

| s o . s n N 3 . »
l'_°‘]° +352 {6, 04782 &n obhunol)y A - 250 my (€, 160} and onde
TN

abaoepbion ab 2 my (e, 3,600)0

Infravod epocbyun {potagsive bremido dise)s poake ab 815 (Bpie

fmd  43m

pubobliubod doublo bond), 1932 {anter cavbonyl) and 2693 one ™ (kebone

Guybonyl)

Found Gy TLe83 Wy DT

a é’zﬁ:?:";% yoguives Op Y2405 U, 9245,

Tho product gave o yollow oolouy with tobranitronobhong.

Praparabion of

Jnobly

Sobuahwdrowowoapiababa

Mothyld omoardstabe (fgh) o ollmuol (30 nls) woo ohalion with
p‘ifsuémm oxido (0s102s) An tho proponed of hydeogon wnbdl two nolo.
wore dhoorbad. Filivabtion and evaporotlion gave o colonploss oil wvhich

gounld ned ba dndooad G0 oryataliloo.
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Mobhyl, dihydrosoronrdpbate {(1.9%2s) 1o dyy oblorefora (35 nle) was
gooled I an faa-beth and o ebroan of osonisod omygen we poascd the ugh

A

i golution foy 2 hovuvs. BEyapopation of Yhoe ahlovoforn abt poon

tomperatuee vrder paduesd brasours ol o gl *ma:y' azonlde whilch was
docompono’ by booting with abop {25 wlae) ad &0 ‘."4, ovr L houwe, Steaw

Glatillstion gaws o fodubly acld dlsbillate which wag noubtralleed ond
glogn Sistllilad ogaln.  The socond pbeam disdillode did oob mach with
acld solubion of 2id-dindtmophonydlbyimaaing.,
Tho nonwvolatiio msidne was oubracbed with ohlovoforn (4225 wll,
she ehlorofomn layors bulked, deled {sodtwn sulphoto) and ovaporabeod

*

o ylold a wellowich ol which wap digbiileod %o give a oleanr, palo yollow

-

odL (UeB8za), Dape 200w240°CufDudnemHi.

Povmnd 3, G8e34s 1, B.00,

#‘3 6‘{{2’9{» .%ﬁm&?\.}q ey 6.2;{4#{.}.93 }.ig ggn:?.{.}?fn

Tho produet gove o yolloy golouy with bobyaniivonabhane and deop

yad aolonr uwlth alkelling solubion of soldlun nityoprassido. The ulbvoe
violet spostiun tas gbudiad In dotall and the vooulia ame swwarised in

Takla 10, paga 122
Tho ol (De27g.) was diosolved in solndlon of sodium earhonate

{2y 20 mil) and potassium permangannte solublon (_}};T:';) was added alowly

dusting 2 hours ob 5 fes whan Gho supornatond wag Sointly pink. %ho

sy Ny oo £ - / . 1 e L ] 3 b gy » B RRAR SR
brown procipitato wan vomovod by Lltwation, dhe lbwvato was weldiflad



{uds hydproshlopio aold), oxbractad wlth obheyr, the other layer dvied

{podivm gulphato) and ovaporobod o yield o palo yollow oil (G.18¢.).

-

Teontnond with ddagompbhane and dletiliablon gove o oleay nobile igeid

v - e [OR P L 1A
{700y uhleh conld nob ho ddentiflod.

}?ei}?}_‘:ﬂgi G # 6 i} L3 fua } a }ﬁi:} f} Wt

& 9

i, B, FOQUIFes g, OV.105  H, 9.,
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Hoocblon with alleald
KA R

Vabhyl ddbyiroearoariobobe (U.222.) was dissolvad in solubion of

L A

potassive hydeoride (0.5 6 nl.) in pobhonod (907) sn? made up to

3y

exasely 2% nl. wibth gothancl. & Blank was made wp in oxestly the aono
way bub omitbing tho sompla. Bobh solwbions wars wavacd ovor o Wb
bath for A hours, Lolng eoolod ab intorvals, ope wl. allgruobe witbdroun,

L] Ja

dilubod sulbobly with ebhanol (gpaatvophotonebric grade) and the nlina-

-

vielet opogtwm detorained.  Vory 1idile obavgo had coourred ob the ongd

of tho /4 hours heating (cuwve T4, Pig. 6 Moing pege 9L) bub vhen some of
who mobhanel wae yomovod, thug conconbrating the alliolld, o profonnd

ghonge wag obgawye! in the wlbravioled gpoctzun. Tho mecults of the
nebia oye gumaarised in Pipgs 6. Uoncendtyation of She solution,

peidifioation (Iute m}“«“‘wmmm;m acid) end exbyacbion with obher gavo

an olly cold {0wddg.) which 954 nob solidify, A 245 mp {e, 6,50u),
. 1 HaXs
o : . .

[ - mapo 1 5025, Chie olly nold is prosumably Qihvieolnowsnoe

axintla acid
axdobla acide
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Abtonphod voduehion with aluniniun Jeopvopoidae
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Al a

Hothyl tobrahydvowcaonelstabo (Le5z.) In doy isopvopancd {29 wl.)
wag sofloved fop O hours wlth alominiom Aneoyopomide {ize)s A smnil
portlon of Hhe Aabllilste wis romoved ab intorvelo ub no ovidences of

acavons could be detouted ab any sbage ond nobhyl Sebrahydroeoreanioty

Fe A e
(hedne) wan mocoverads

ind

HMobhyl tebralydroeoroaeiatate (0«%g.) 30 o 23i68lo obher was whysed

o

wibh congentyobed nitvie acdd {5 nl.) ab 63“0* il ovolubion of
witeong funoa conseds Tho venctilon miybore uag owlvacbted with obhoy,
whe other layer deied (oodun sulphabe) snd ovapurabed o yield a visecus
oile This vesiduo wos treabed ulbh amonia, bHolled wtil no mopo

-

aunonin waw ovolvaed and solubion of silvey nitrate (f"; )} wmas addad. A

LI

glightly discolonzed procipibabe of silvew gald which aproayed was

filtorod off, washod thovoughly with wator ond deled undep Fo.ou.
Pound G 5 32&613 rﬁg a‘fpté}ﬁﬁ IO :‘?;,:gpebéc

Gv} ?ﬁ‘} } ;ﬁ: Aﬁ ff,‘*@qnﬁ.ﬁ"@ﬁ ﬂﬁ 3::'2 "{‘{ff;g Egg cé.& §A{5‘§ A{}vﬁrg &.%‘3; !. 6?? &

Poper chvomabopraphy 4n bubonol-formic seddwmbor (1083£10)

Indiontod bthat the silvewr gall wap dorived from o Albnsic zaid (B, 0.97)

}'39
0f highow woloonliay woight than pluolle aceld.
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Hemhydeodaosrdatolactone (De470:) In sodivwedilod othor (40 nl.)
Athiun alusinimg hydeide {(0.23g4); odded portlonvioe

%,

Sueine 15 winvtss, ab roon beoparnburs. The seactlon aisbupo woeg kopb

ab oo bempoyaturs for o forvher 90 nlonbeg, when tho oyceus of 1dLIviwn
gluninive hydelde wos decooposed by dvopuise oddition of dilute hydrosw

shilorie acid. Waber (30 ml.) wag addod and vho rencdion pixbure was
athEaegad wlth ar {420 ml.}, the otboveal layows Talkod, dwied

# y

£ e . TR WIS CRPVL SRR S vy 1y A ety a3 o ey ste o
{oofunm sulphate) and owaporatsd o give o golld cpyabaliing mugs,

»

which wue vooryadalilsed b0 give long needles of bhy SLod (}CL'“, § T

©

-
2l
<
L

LW

{1334 ,ﬁni, Sovm pobroleother), nape 206107 Go (blooks corsoobed),

[“:\D .E}u‘? (¢, 0.289R in chlovoifomm).

Found Jo TheDly Wy 12483,

Oyl 0, voquizon O 744355 By 22.53%

Deonaeation of tha dlol sonohenmoato
Bho Aol feon hasshydrolocavivbolacbons (6lmge) was

dlasolvad in dvy pypidine {1 wl.) and a fow drops of 1o~

T

lobillod benwoyl ehlovide worn added. Afber 1 hour ob

Foon bomperaturs, solublon of sodima hydrogen eavbonato

€578 2 wle) was added. Uity globulon popsvabed oud bub

eooling dn bho rofsigorator (24 hours) fuiled bo yield a
G0Rid produab. Tho poncbion mixbure wos Allubad with wabow

(19 mle) aud exbravbed with other (3224 wl.}s tho othoveal
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Javors wore bulked and washed suecossivoly with golubtion

of sodium hydeogon earbonabe (59), waber, dilute hydvoehlorie
acld and water, in that vwder. The abhoy solublon was dried
{sodinm sulphote) and ovaporatod 0 7ield a colovrlens viecous

oil {6%ge) which dld nob solidify, \}C] 1.9" {gp 2e41 0

ahtopoforn) «

Found ¢ v ‘?553 s T, 1030,

oo 3193 voguives U, P6.205 Wy, 94904

fwzme

Relwmdromansblon
(1) Somies0lld vosidess (U.3ze) Teom the prepavailon of pura
hosabydroigaaristolpobone wore mixed with 209 palladium on chaveosl

(30ag.) anl gontly sofluwwed over o plofe-huzoor. The poocbion veaoel

31 thiv end subsoquont dohydroponation ozperinents conpisted of 2 picce
of glagss tubl ('ii‘fm wind diameler Yoeme) having a saall Lulb bHlown ob

ong ond sad o second pach omnller Dudbh or deproacion bloun in the wall

of the tibe aboylb Joms Deom Pho lavpoyr Wlb.
Afber a fou nlnvbes booblng, o viecleb liguid Begen o peiluw on tho
gides of fho Wubo gad this @letdliabts was eollecbed in the asnall Lulb.

Tho ligeld woo penoved by woans of o fleoly drawa Soat pipeblse and
washed oot dnbo gyclohexane Thin prososs wag yepenbed wnbil no mopo
viclsd Liguid collocksd dn the smadl bbb, The gyalohomsne solution
was ghaken oub with phosphorle asic {SU8), whon the amulene noberdal
wand Anto tho eeld Ionyer, leaviag bthe noneamponice matorial bohind.

Tha sodd loger was diluded wibth wabor Go appeorluotely @55 and Doe



awbracted with gralohowane, whon the wlolet colouy was mestored bo tho
arganie golvonbte  Afhor washing with wator (RxS wl.), the gyglobowano
polniion wag dried (sodium mulphato) ond diluted oukbobly with gyelo-
houono for dotominobdlon of the wibraviolod apactaute Poabs showsd
ab b, A, 209, J05, 233 and Il m Mo bt the visiblo spootivn
ghowad ondy goneral abooppblon with no parked mauinne I ORYROLw
fwoo swdphuele sodd (608), the omlone showved thwoo chavectorisdie

mowing ab 287, 200 and 374 mp e The oxpgonsfivoce sulpluric acld wae
praporad by dlubing o puve aspplo of oulphorio aoid 4lth an cqual

volume of dlobilled watar, wofluwing bho wixbows for 1 houw, while
maodng a stmean of ndbvogon dhrough and aboping the ¢old solubion

wndor nitvogonsy  Imuodiately boforo ugo, nibrogon was again pasged
dheouph the sulphuwic acld for 30 nlmibose

o noneasmionloe fraction vhioh wao sapavabted by phosphoric aclid
mbmaablon wos aloe swandned in dho wlbvoviolot wopion b 4h showod
only endeabsorpbion.

{11) Paxe hovabydyolooasisboloctone (Dedze) was mizod wibh 207
g:ai?.:imi:‘;.w. on ahavaoal {Da22.) abd hooted in e Dadh of Woodts noltal ob
,'33&)"(1’%;, for 6 howrae M0 asulenio modowiald dlsiillad and the rozeblon
mlsture was Shovoughly oxdraated with othogs Thoe obhevoal goluwbion wao
Avorod and ovaporabod $o $I0ld o browndoh oid {3%wge) ubich showad woll

dofined moxina ab 823 and AL mp and o lov-intenslby mextonn ob 312 mp .

Homabyaveiggardstolectona (D:2g) woas waveed on tho watorsbabh fop

2 honrs with o pdxtuve of podnssium dlchromate {Ipe)y wator {4 nle) and



conconbrated sulphuiie aeld (1 nld)s  The roscbion mizturo wio dilubed
wish wator (10 0lé) oed oxdracted vith ottor (2x39 wi.). The ebhop
oubanet wae wvaohod wlth soveral pordlonn of wabory driod {podiua
milohato) and ovaporabod $0 give 8 gond=solld oll {0.d4me).  Papow
chvanatogpoply of the produal (phonolwdornie a@ﬂ.ﬁ«:ﬁma&’p B0s2319)
dndigatod tho prosence of auseinde aoid, R, 075 and o vory Isvgs
Tragranty By 0.08,

Tho profust e rewomidised sndor the same oconditions for a
furbhor & hours and oxbractod pe abova.  aly o twace of prodiel
was dpolavad, By 087, (ubonoleformia aoldwmntory 1913830), ond no
algn of suecinle acld was found,  Clubavie and edipic sl had R;s\

valugs of 0,89 and G892 vompeobively in the s sysbons
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aldon

{3) Diprdronyarictolachons (0:2gs) dn obhanol {5 mle) s shalwmn
with 209 poliodiunm on choraeat (A%nge) An tha peesonco of hydrogen
aidl ous nols was oboorbade Fllbeabion gud ovoporablon lafd
#0ldd Toolam, reoyedalllesd to give noodle eryatale (Bfam. fvom
POBPOleanstona)s nape 134 z--l% 0oy € "°"'r' 35000 {ondwabaoypbion)e Tho
welding polnd vas midged o ‘ﬂ%s{.i} s ot adodxbuare wibh stnyblog
maseriale

Phe ondwabsorpbion in She wlisaw dolob apootium was Shoaght bo
Indicato dnconplote hydeogonabtion of evon one doablo bond end thoe
cryatalo wore rolydvegenabad, this dlno wntll po Durbher upbalo wan
ohaesvads  Faolobion of the product in tho wsuond monnop geve only a
Fouw rdliiprans of a0lidy neps mmnﬁ"m 5 wnllo the vomaindoy of tho
Produet was an olle

(11) pibyavonyariotolocbons (Ponge) o ebhanol (9 nl.) ws
hydrogenabod bo gomplotion an abowe, wolng platdmm owido (10uge) og

cavalyst. Pilbpabtion ond evaporpablon gave o slightly ddsoeolousod

yosdoue vhich wap bolled with dhovasal 1n othor and then paceynballisod

B0 glve Dino aoodio ovyabals of §
-]
(Cirain) (OOnge Svom patroleobhar), mepe 223124 G {(Wloolky coryocbod),

[b‘] +‘3»w&. {G 5 ‘-)QJGQ in ahdopng (}A“%ﬁ) *

Pommad Gy 66595 Uy el

g§.£ 31 ﬂ'\)‘f &":@l ;.»."7'53(3 {33 &gﬂﬁﬁg ﬂg #){,}p&
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Bow §82 nl)
ond misod with solutlion of soddun hydvopsm cavbomde (s 363 ke and
golubion of aodiun nobaperindate dn wabor {7 2 miede Tho solvbdle
mebanorlodate e propared from tho gpablngly solubleo parapordodats by
rouryoballisgabion of IWge Cron 2 mixbure of concentyabted nitevlo noid
{45 wl,) and water (350 i)y

The dibydronyarlatolachons geadunlly wand Inbo solution nod the
woaabion wapn alioved o procoed for ) houmos A apadl preglpliabo
which gabtled oul was inorganda ond spe vonoved by decanbing. T
£ollowing pesgonty wore bthon added in Surn %o tho docantsd Iiquids
hydvoehlorde aeld (M5 3 mle), agaous solution of disodivn bydrogon
evsonate (047 2 mle), soludion of sodun ncobate (3 2 nla) aud
paturetod aqosus solublon of dlmodens (20 mla)e  Afbor Shros houros
no procipliado was obbainoeds

Gonbrol, oxporimenty ueing elucose (L8-2inga) woxe gaveiod cub
provicus to Ghe above oxporimont and guanbitative ylelds of fovsaldobydo
Gimodonra devivablvny meDs :1{3*?m163f)°ﬁm ward ohlained from the veachlon
nintura.

Satumatod aquooty solubion of dlmedone wam found Lo o noya
sonadibive than the wops veued aleoholie solublony when doaling with

pinnto munnblidlen of formidehydne

Dihpdrogyarictolochono {D.2gs) dun wobhanol {5 nle) wan reflusmd
wibh solution of poboseivn hydvormdde (950 9 o) in wobhoned (U0%

for 3% hourse  AS Bhlp polnd the upiobe of olkadd was found to ba leoos



thon half of the bthoovetldand enount pagaired and owbmacbion of %hoe
noutrelised aolubion with eblwr ylelded unchanged stording waborlal
(13mga)e  The aguecus sosiden wae acldified and exbracted ngeln with
obbor, this tlmo glying 700g. of cpyptale, Mepe AE3-184 Gy walsed G0
150"t on chvonsbogrenhy from obhor on o oolwm of oherecad (89) and -
collulpae powdaps
Tonger vofluming with ollald coused soma dossmposition and acno
dihydvonyarlotolootonn was reovered by other exbtraction of the aoide
° 18 o
1fiod wencbion minture, having m.pe 169 Qey [(x]D LB CIEN

Aibouptod damenloation

Bibydroryerdotolactons (55nge) 3n obbonod {2 ml.) was wairsed with
o aolublon of sulphueic ecid (LUZ) 4n obhanol {(506) for 2 milnutosn. P
aolublon was coolady dllubed with waber (10 nl.) and opbrocted with
abhor (30 tl.}.  Tho obhoy solublon wan deied {podium sulphebe) ang
avapovabod, looving o goni-polld produab, soorysballised te givo needls
epyabnls off dilydroyyarisholaobong (.\!}Qz@ze from potroleathon) s mepe 160w
360 0, (blocky eoprvoobad), [ck]m riay° 2 ﬁ’li} o 3,300 {ond-abuopption) e

When the abbampiod looperieation was veporbted, hoabting undow
rafdny for 18 minubes, the solution hocswme vory dawk and no produch

s Aanlatoda
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Bridation with sodiug blgn

Pabrehydrodibydroryariatolochons {(33ng.) dn amoous ddoman
sy & mle) e mbeod with sodiun Dewmbhate (30ng, conbalning
QU HaBiv.r ond phosphocie e a {@os e 2 ple) and shakon for 3 houvg,
whon Gho xesobion nixbure bBad bosome vhdte and the woacdblon Wwan DMw
gorded og coumplolo, The ellly solution wis oxbwaetsd vlth othey
{3270 mla)e Bho obhow Joyevs bulked,; drled {sodivm sulphato) amd
avaporabed $o yield o pole gellow oils  Tho oll, In ebhanol, gave on
anorphons yellow proeipliets with auld solublon of Béx’wﬂ&mﬁsa’am&cm;

hWydragdne bob abbonpts Yo veorystallive caused docouposltion.
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Tho kotal {Dimge) wae disoolvad dn g solubion {0 nle) of eulphuric
neld (L0%) in obbmnol {(809) and the opbical pobation was obsovved. Afboy
G housty no change wan oboorved and She sbarbing muberdal wag Fosavarady

-
Mapa L9PI0E
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Mivod pily vesidvos

»

Ja the propavabion of Jgsovistolachions, wobbyl umcamlishado and
dihydvogyardobolactons fron ppan ardobolactons, sone oily wesidue
datariably remalusd afbor faclation of the golld pwodusts.  Tha oily
foaatdons from o nudbar of mperinonds wove DYlked in abbhasol (25 wl.)
and shokon sAAdh plodinon oxido in tha prosonce of hydvogon unbil no
Darbhor wplake oscurrode Pilbpablon and ovepopablon gave a yollow
oid (Oxbge) whileh wms dobyivogonnied bo doseribod undoy hostabydrologs
axistolaobons, page 155, in o both of Weoeds molal oY 930°6, g fow 3
howrs 4 violeb dletiliady appeoved wlihin o fow minuton and 16 was
ronoved with & finoly daawa ool plpotte ov 1% solloebad dn ths uppor
b, and washad oud into howeno.  On sbonding dn hoxono overnighb,
gluntoya of Hiny vhdbo orysbalp wre dopoaitod and these were lsclabod
by decantlng the vloled ocuppenobtond and wmehing the opyetals with o
Litble howanoe  The owyetalp {(loao Bhon Inge)s Deds :z,@f,&mmg"m {bl.ocks
gorpectad) s showod vlivarloled cheorpbion mxing ab 229 » 57 ond 318 My .

Ty wiolet aoulong wag soparatod fron noneooulonie mabbor in tho
vound way (pogo 155) and 36 ghowod absorptlon peaks ab 200, 209y 305,
333 and 248y (o hoxano)y ouggesting that 16 was 2denbleal wlth tho
aznlove dgolobod pweviomly (page 160).  Who apoobrim of bhig agnlono
wag nob obbained ab wavelongthy bolow 260 mp s (o Go Bho apaciiy of bho

bosano usoda
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011y dgoaedebolactons

Tho oily rosidee (Bs15:.) feon the isoletlon of laoocawisbolachbono
s dobydrogonated as Baforoy Wab wlthout peodindnary hydvogenatlons
Tha vlolel apulens eohdoined showad absorpptdon poaks ob 2¥Y, 288, 304,
333 and F48wmp and, sdnco b i Gyplesl of ol esulene produabs
doprizad fron ariobolagtone derivabivegy the cmplebe witeaviolel
apactran do oproducod in Fig. 1, poge W The viadble égma‘i:-ma
agaln ohodad ondy a broad goneral abzorpilon with 2o mavied poakso.

Tho vitravioleb gpostyun in sulphusle aoid (808 showsd penbs

ab 220, 258 and 3V rop (Fige 35 pogo 50}
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) o
Pyratheosin (082005 Mabe 298 Co wag lubizedoly nlusd with alue

3 A »: s d v
sowdoy (AoniaBy See) erd dehyivopeuated by heablng ob 330 O fov 45
N o ] "

nimas, In o bedh of toodle wmotal, os deporibad undey homahyirniige
arfobolactones pogo 3188 The brighd blue agelone whlch dlatilled e
saparatod fron tho novsaralonic wabtorial by s vheaphorde neld zoparabions
Tha ulkbravielet abaorpbion gpcobyon showad newing {In howame) ab 287,
307, 4D and 306 mp with a shouldoy ot avprosivetoly 336 mp (Tpe By
faodiog paga T7)e  In sulphuwic celd (804), peaks shound ab 230, 272
and 358 mp (Mige 4 pogo Bl)s

Tho noneasuionio mobtordal vhich wo rocovered hoad an wliwaviolob
shoopption gpocbyun Syplasl of a maphshalone doxdvabtive, as wonld be
axpaagtads

Asbanpbod dehydrogonation of pyvobhrosin with 208 pailladivie
aharvoonl aloo pyoducad o bluo dlebliilats bub Sho Dluo colour was quiolily

doatvoyad by aonbinved hoobing sad 10 amulonie naberlal wap recovayads

Pyrathrosdn (Geze) du plosial acebio aeld {15 ml.) woe shokon
with platinm owldo (63mas) in pyosoncs of hydvogen poddl Hu nolos wors
absorbods  Tho ootolyed wis mumoved by SLlbration aud the eolvend s
avaporabad fron tho £3lbratoy vndor woduoed prossuras  $ho rooidugg
a vary wiseoun oll, wo moepystalliised fvom carbun bobeachlopids (Lwles)
and feon pobroleother (threo tinon) 4o yiold vhito mictoworyohaln of

Q
Sobrabydropyrabhronin {(03nge) s Mepe D207 Guy (blosks acrrachod).
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, o {14)
Tha 1itoraburo meldling polnd Ao 250233 ¢,

Thio conpound wam wmed for compavdsen of ito Jofroved spoubiun wibh
Shat of hownbydsadaveristolactone. (Fho apechia are wofopiunateldy nob

awallablos)
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CRRERMIUATION  OF IUDIHL  TATHE

13 Jodine values wore debowained by the pyeliding bromide method
off the Belbish Phegvacoposin, 1953, ans $he doagent was froshiy propared
al nob noya than Pouvwiwel dntervola.

The detorsingtiops veve coveled oul dn o dvy gase-gbopporod botblo
of approximately 30 sk, tupaciby, dvbo yhioh the substance wader bast
{R-10mze) was wolghod and dissolved in cavbon tobrachlovide (1-2 ml.)
oy ogoasionally in ohlovofowrs.  Tho reapend {2a8 116} s added by
pipabte, deaining for o earofully mvapurad bive (1 minube) and the
hobitde wig bhon gshompowod and placed dn o davk capboard fov o measured
poriods Solubion of potessive dedide (LUF) was added and the sboppow
wag wpehad with o 13863e Aletilled water,  The litoryabod lodlnge uas
itrabod bo & very paly yollow oolouy wlibth codlun dhilosulphats
golubion (04020}, bwo Svops of an alnozd Bsensperond ‘{el*éjatmh (AnniaR
grode) saellsge woro added ond bitwadion wos conbtiuved o o oolowylosy
ondwpoint. A blonk was carried ol siswlbanoously wibh overy doloye
pination, onilbing the gawple but obhowwise Idontleal, Tho Alffovence
Botuoen the blank and bosd tdirations reprogents the uplale of halogen
and the pumbar of donble bondg s exlenlabod aceopding o the formiloge

foe of doubio bonds = '(a-fh) o
W RlnigH

whowo o & blank Sitsablon {wl. of V.09 thiosmdphubo) .
B hoot Sibrablon  (mle of ULORY thlosulphato).

g = nolesular wolght of subsbanco under teed,
In wiilipramye

v & walght of subsbanes tokons Iy mddligrawds
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Yho momdte of a mwber of deboriinabicns ave glvon in Toblo Ly

page 64 and fablo 15, pago 116.



UIURATIOLIY  SOROPRA TN TN RANOE  190G200 my

Gy waplaclng bhe wore ogual quords pedon with o fuoed oilicn

plom; the naofld pange of the spectrophobomoter ws exlendsd to

’s &

aupronimately 200 mp Alshouph bhe silice prism is cdvordised ap

orbonding the yaugy bo L85 mp g thig abillsy was fonad bo bo vavy maeh
dopendanh on bho solvent veed and no yoadings weve posgible bnlow
23 \'ﬂ'J whon nelng obsolube obhaned {sposteophotonobyio gmde) in o
1 oeme andl. Ib umo discoverad thal steble wesdings wora obbainablo
G0 190 mp alth 2ist Pillad watos oo solvend and 185 PP 1S Tens shad wibh
104 obbonod s othovr solvents, oven phon speeially vuvlfled, wave nob
aabory halow 208 mp . Avtompda do inoroass the genolitiviiy of
She Insbrament Ly weing calls of padth wlddbh In.ns wore wasuocsosio
duo bo bho ropid loss of Liqudd babuson bthe facse of the two pavds of
tho ¢olls avallablo and all spoetwa In bho 100220 mrJ YoRion ware
thapafors Sotorninod In 1 ome opllg,
Tha ceurves obtalned Zpom apletolactons and Aspavlabolactons ave
glyoa o Wgs. 9 and 10, zrwgm 30
Tn absolute obhonol, dlhydeogyaristolacbone showad a vanivm ad

S04, my (e, 4,600} and Jookebal ab 204 mp (&, H5m),
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o

AVL wendingy word doboradned In 3 gue ¢alls wedug aboolobo obhonol
{opootyophobonetrie grade) a8 eolvante In Ghueo capos, tho conbyibubilon
of the winylidone grouplng wos assonand by gubiracbion of tho abooretion
of a kydeoponabed dordvabivo Opon the absorpbion of the paront compound,

»

ab She gane wwadongih. Whe intoneitlos of sbaoypbion (€ ) awve lletoed
in Hablo 13, page 108, and plobbod againet thy muber of cawbon abemg dn
the plag, Wge ¥, tags 113.

Tho glops of each cuxvn was found Ly plobllng tho Antonally of

aboorpbion (€ ) agalued $he wavelengbh bebwosn D10 and &35 mp and

SO JUAK, PRGN A 3 gt 0 3 il W& 5y X 3 byl B e
Joindmg tho dunbonsibios ot 218 and 318 h-v‘u by o sbeadght iiog. Tho

bengent of bk angle whilch this 1ive wmebse with the howizmontal iz o
meastire of tho alope of bhe oueve. M0 bhle cope, one Jewgs gsouaro on
the greph papor {one doch) woo choson s oguivalead do an iwbonsily of
1,000 fordinnte) and tuo lnvge squarss ropsosoutod & P (abacissa) Huab
auy ennvendont scales nay ba ehosen providad dhat the goro goals 1o used
for comparison wilh Hho slopon of Bhe oupvas of obhopr sonpovnds, Thy

2% m

glope waluss Dov somo OF the coponads 3o Table 13 ave Listoad in Tobld
L4y mago 112 aud $llustrabod praphioally Lo Fige 8, poge 113 42 whilok
Hho Uongent of tha angle is plodbod amained the nwebor of corbon abtomg

.
RN

b

w wing de which the wlinydideno dv abboched.

e, n o . » > S - - W & } “{)
Ipopnabion of, Baudasnd), S, Beondoonol, JeS-tindixshongoate O

prffudosmel 31 fedintteobonnonto (Duge) In Bonsong {6 ml.) was

plaged on dup of o colum of alvados {(40ge)s which had bosn proviesoly
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twoated with potassion hydroxide {Aze) in wabor (3 wle)e  Tha colum
e olubad @ith 50 i, of o nixdure of obher and boogsno (Le3).
Duaporatlon of bhe polvend gavs o geal-a0lid prodush, mspe &t a»?,, Cos

2 ann

which e pordfled by sublisotion wndey vaeuum bo yleld  esudesnol

(2008000 TeDe TOTESS Os {blaok), \'.ec] W32 . Titovature gonsband 40'95) 5

P o ' 5y
aile (IR # td] D*'{?B g‘tﬁ &

et
A i P} i"":.‘ - LN i jn’}
 Jiabiud, dabdancelate

‘ 3 + L *
Habhyl lobdonclabe (Uslg @»} o paddinn (3 wile) was nbxed with

Eropugetdar

vhosphoras oxyobloside (046 als) and Jefd cvoralghd ob oo bospapabure

N

(16 howra).  Hhe epaoblon alxbuwe was bhon added olowly, with stizsing

o,

B0 feo-wabor (28 nldde. The romlbien colubion wis oxboucted wlth obbor
(500 wle) s bho obher layevs buwlied, deied {sodlun pulpkada) and

PR weé’ o yield an oL with o Laiab odoup of praddins. $he 012

wan adporbed on qlumine (32ge) fron Mght potwolovs and olubed uish

BongoneLinht pobealoun (Ledls  Homoval of Lthe solvond affordad o

. ] W l? * © ‘8 - v g
vary bhiek, pale yellow sypup (0eL8g40 [oC_[D tig, n o AR

AN ? 9.0 o & o
Litovature consbonts 99, by BeAS9 [d:,l + 47 .

o

A ooy Qm@ of oapyophyliens dbtalned from s 8 Duchansn of tha

3,

vy bapareoenty Glappow Undvovelby, sos fyoobionally dleotillad
hid aiF A “ Ptk
phe middlo feactdon was oolleobod, hD 14586,

Livovabuye oonyband, ;" 1&5}%:’5&‘}33 4

Beseapablon of dibvdeodeaeaeranbod tono

Savvopbylions (L.38x) In aboolule ebtwnol {10 wl) was ghelen

wibh 2 paliadivn-barite eovbonate (Gu49ze) In the wrosonne of hydyagon

wbid oo mod. wos absorbad, Mltvabion end avepopobion yisldad o
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pade yallow odly wodiasiiled ot 84 st ems He, bo glwe g aolovpionn
o o A ™ E 2\ * Ay :" 2y
Feagrand Llaudd (OWige)y Ny L4000, o\,q QWURY0w0 0080 Phona

stanby conpare favousably with Shoso recordad Ly Favos and

TP & 13 i i . i
.@E?n'&*ﬁb‘h@ﬁ 3 o Papis B1O128 G,/ 30000 Yitey inﬁf Ol w0
30 Beps =
d Ca BT, 58D,
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Uha oosmoraiol D fael Tnonm a8 hodendn (o nixboce of alonboe

¢

Tagbone and fgondanbolachons wlth a .

X e ittle dibydwoiacalantolachons)
van wsed In bhace ewperimanbs end the fow n:}m obbainad neltad owny tho
. ; s wr:\' 3

Panga Gl Le

Somenda ndfuchs

TR RS LS

Holenin (1,07ge) 30 obhanel (9535 10 ml.) ws aabwmbed wibh
awmonin gas, bighbly otoppoiad aud Jedh overnight.  Thoe oolid {(0.%ge)

wiiah deposdted wan FA3to00d off aud feactional owyelallisabion gava

s feactiong (Fable 20).

Ealila 25

R G i A AR ety b AR R R AE N A R M e A i o Ha ik R RN P e i b T
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X quR DGaDL0
£ 56 22D
RN g Al e 8
EAH 122 00w
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ootdon L, ceysbellised from ebhanel (ohavesal} slolded lane-

alantolachone amobla adduehk (38me )y Wahs f’é.r,w;"«f’f? Gy {dooomps)e

Moloenioe veleht (b Rood nethod) S48, thoovobioad 481, € T mp KMANG

{onteubgoepbion) .
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gmadd quendidy of the sdligone- and K manemBranhod loselguby ond
Wlased on Sop of Lho coluwmn. Thy coltem weg olubed with awweng
gbbmned, of geadeally dnavsssing sbrangbha, ‘;.Evmﬂ, sualy paburabod uith

LY RSN
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Sridation wilh nutaonisn pogapnsonatn

A-fagaiianiaobone (Baige) dn nowbono (50 wle) was dumowgod in

oo focepald wdxbuge ond Finely vowdorad pebagaium poveanmanndo
{1hatze) e added graduelly, duedny 90 wioubed, wldh somebond
agitabion. Tho beown preedipliato was filbtorsd off and the fillwate
awapoyatad o vield o wobile, walo yulloyw diquid (2.lge), hwing the
oune odour as bhe sturding matailale Dlabiliation of tho profueh
gave o eoloorloss Tlondd (De00ze)s bepe 90" Cof Dtaina Hitep h LoddBity
A'I:_ Tal4e  The ganple of angallcoaiachons veed had bhe aousbanto,
4" a0, R 1 LSy and alnne bhobb ebarbing maptewial and
17 VR b A
protaad oolldified on obwong doodling. the Lianid product 3o almosd
eavboinly wehanged «eahgaliconiacbonn.

Tha browa peoiplinte o apldifiod {(Giluto hydronhleric seid)
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