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SUMMARY

PART 1.

The previously reporbed acid catelysed comversion of 2={3lwoczo-

3 =phenylpropyl j~cyclopentancne %o 4-phenyleyclohepi3-one oarbomylic
acid hag been atudied, It hag been shown that the cyolobepiede

ene carboxyiis zcid is also formed and that the reaction invoives a
bicyelow{3,2,1 j-cctenone intermediate, The scope and mechanism

of the process hae bsen delineated by examining the effeet of &

rabge of substituenis on the course and efficlency of the rsaction,
PART 11,

The mechenism of base cetvalysed bridge~fipsion of the epimeric le
ethoxycarbonyl-detogyloxybicyclo={3,2,1)~octan-B=0nes has been
shown to depend on the siereochemistry of the tosylate funciion,
The equatorial epimer affords 1,l-dlethoxycarbonyleyclohepi~4d-cne,
while the axial epimer yields 1,5-Giethoxycarbonyleyclohept=deane,
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kaurene (9} coniain this bridged bioyclic system. The diitorpen
alkaloids of theGermye group. .4 gerzyine (10} and veatohine (i1} aiso

faon 54'

incoy pa‘mie this sheletal Feature ~° .

A number of methods of obiaining bicyelo-!

-, lj—ocwne molecules L?;tzf“:rc, Lo

reported but as the vork ‘described in this thesis concerns the poosible

elaboration of this gystemto seven-membered ring compounds by Ffisszion of

the one-carbon bridgs, Gnly molecules with a funetional group at ¢
considered.
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The first preparation of this type of compound wawy re
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ancne substitvted with a thres-carbon aiﬁ@ chaiv has rosoined the most
froguently uesed approzch to the hiayc¢mm53ﬂ@g“v~@xa&m08mmne gratom., Preate
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intermediatel(2B),
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the relsted chlozo ecoupound{30) wish concenirated sulphurie acid. Tﬁé
formor yielded the ketol{51) mud the latter gave the covrespoudiog
dehydrated product{32) and the ameﬂwu.m( 33}, A further important
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allver niireds -, demonstrating the pessibility of converi
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e@mp@un@e 0 bridgs "“”b@rﬂi mplesulas,  Czoboh  alvo obiain
05,4, 5 Jeoetane solsoules by hydrolyeing (50} and (51}, the ?-‘:-»1
browvivetion of buayulam€29292}»@c€a&ian@° Tho fovmor afforded the no-

saturated br@m@hy&riﬁ(ﬁz) while the lstter gave &8 diel, converied by

into & mixture of compounds from which ths unsaturated diolal(53) and

wore obtained.

An important stmoctural feeiuve of bioyele-(3,
which was exmesiad o Taveur brldge-Pizsion, wes the appavent giralu
inhexent in this syates. This ves svident from the high curbouyl

froguencies in ths i"?QNWQa spectys of the follewing compounds; the

- u._.‘ 26 ‘“‘1 s
ungaturated kﬁ« ¢¢ {47V and (38) shovbd absorpiion at 17%Hen. —, ths
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ﬁ«ﬁik@tane(46) ‘et $TBAcn. — for the Tive-mswbersd ring carbonyl and
the keto-sober(32) at'i7ﬁﬁcmcm%o Lgain the 4ifficuliy experienced in
converiing o tetxahedral carbon avem at Gﬁ o the irigonal altom of
carbonyl, mxemplifiad by the resistance ef the alooheis{?9) end

3 e}
and theip A7 unsaiunrated znﬁﬂﬁfu@w“ﬁ to sxidation and by ine 4L
conversion of the ketal(56) $o the ketone{§7) 19 was further suppovsing
evidence, o
3% < e

in this deparinent o propars 2mﬂk&?§i~
treatmant of the él“@ﬁ@ﬁ&(}ﬁ), in & manner simllar to thet emploved

* 36 Rl
by Cope” for prepaveiion of the bieyclﬂ»{B 5,1) ~nonane analogee{s9),

led to an excellent recovery of seidic material and o noutral

compound identified 3ﬁectroﬁeap10a vy s & ¥-lactone. It uwas
abownjs
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that the acidiec maierial vas 4-phenyleyelohspt-3-ene cavhoryi
acid(60) aud the neutral product was the rolsted lastono{6i}. The
skeleton of Ythe former was proved by hydromenaiion and decash swrlation
o vnenyluyﬁlohe@?&neﬁ7 and the relative posiilons of the doudle Lond
and earboxyl shown by oxidative cleavage. As shown in scheme {a}

ozonelysis asing an oxidative werk up (haog; furnishod soidie watozial
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‘which, when treated with acetyl ohloxide, afforded e substibuted
guseinie anbhydride (62} isolated fxom the cxude veaction mizture by
orystallisaticn 35@

This resction apperontly offared a aimpie.mathad of syntheais of
subsiituted cycloheplens vesnpounds fron meadily avaeilsble subsiituded
eyciopenianonss, the seidic maturs of the preduct affordlvg o wvery

convenlent separciion fxom by-products end siartizng wsderial.

novelty end potenticl useiulness of %his reactlon prompled lavestis
of a nusmher of guestions which it raised:

{a) 4be antieinaied product of this reastion, 2-phewyliiieyslio-
V3,2,1)e00t-2-0n-G-0na{%7 )}, wor Dei detscied im fhe reaeiion miztuwe. It
vas assuned that this comuound was €ovmed initially ut the comsid

strain expsected in this typs of molecwde had zesulied dn fusile b
fission. Howewver, this assumption could pot be veriffed withous

of {57), and st the %imez this study was iunlisated considovable
another worker  hod beon diwmected, without susosmss, €0
poselible intewmmediaieo.

() 1f {57) vas the intermedinte in the meaction,
bridge-figaion, by protovation of the doubkie bond, weuld bs expacisd o

yield 4~phenyleyclohept-4-sns sarboxylic acid (83) sz the peofuss, ac
-ghova in scheme (b). Hovovew, owidative cleavege had shown

to be the 133 joomer [ 605, If was thorofove samemed thet
{63} was Yormed initinlly snd isomerised in the acidis medium $o (80).
Such izomeoxdsabions are well-kpowz et in this come there apgaved %o Bbe

no driving force for complete wigration of the double bomi. I¢ sesmad
likely thet a mizture of both lsvmows was, in fact, prosent im the wvossdisn
product.

{e} if the bl@y@l@w&ggasl}ﬂ@@imgumh°8*0ﬂﬁ systen wes the intormedinta
in the sleboration of & 1.5-diketone to & oyelobeptsns acid, was this
faclile claavage'a general property of such compounds op w&é the phenrld
subaﬁitaent an essential feature?
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¥ 3 .
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D.L SCUSSION

Cendenestion of cyclopentancne and benzalasebophenons (1)
in the prezenec of L, satalytio quantlty of pi gumcmze as
Gesexribed by .;teabbé' » resulted in wisecus oils from rzm.ch
2 {19, 30=diphonyles fmox wopxepyl J-eyel opentonene {2) ocould
by ozyetelliced enly with d1fficuliy. Iavestigotion of
the reseilen suploying varving wentitlen of catolysd and
temperatures, resvlied not oely du maarwm Flelds and
easier purifisation of the diketone (2) tut frem a weacilon
uging sn exzcesps of piperidine, @« 55% vicld of a bhighey
T melting oompound was isolated. Racs-rgzata}.‘imé:mw Lrom
ocmmoricnl greds molvente ladussd decommesition of thia
mberial, the xesuitant oil smellivg strongly of piperidine,
The infre-ved spostrum shoved bande ab 3693.&::::.,“1 {axomatic A
ketone) end 1627en, 'i{.wawe bond) buh no shaorpiion for a
five-pembered wing kelono. This evidence {ogether with
miﬁ:iam dnte wivdobh indicaded the formulsa Cﬂszzﬂgmﬂg
suggestel the ensmine stzveture (3)., Hydwolysis of this
sompound to the diketome (2) was weadily sccomplished by
hegiing an ethevolic molulion with dliube suiphuric acld
end Leating the emnmins under reduaed ;pwamm for one heuy
also yﬁel&@d the dikatone,

The formmtien of this profust 4n & reacticm inm which wo
attonpt wvas medo either 4o romove the water formed er %o
sxolude atmosphorle moisiure (the reaction was carsied out
in & conieal flask on = siteam deik), 18 somewhat. m'priaizag
The very short resotiom time snd Low ﬁ@mymﬁm wssd is
also surprising in view of fhe 58 houvr reflux employed by
Stoxk 2 gop formaticn of the piperidine encmime of ¢yoio=
pentensne, eitheugh this oonld, perbaps, be expleined by



it

the ahamee of solvent., The mode of fovmation of the ensmine (3)

sum by dntexpreded im two wayes (a) veastion of syelopsntenons

snd piperidine o forn the enemine {4) and then smlkylalion with
benzalacebophenvne, or (b)) Micheel-typs sondsusetion to form the

dikatone (2) followed by reastion with wiperidine ta yleld Zhe

<

Cenpmine {3}, The mecond postulation ig reodered invalid by the

obsorration that the dlketone {27 ivsatsd wder identles) conditions

with piperidine foiled %o yiald the enamine.,

The apprrent egiablizhment of an enamine alkyiation mechanism o thig
‘peaction brings inte dovbd the asmunpiion that sacondexy cwine
eatalysed ‘sondengaticn of eimple ketones and electrophilic olofins
proceeds by formetion of a carbenion or snclate of the former EOUPOMIG J o
Tt is conneivabls that, even in %he presemnce of catalybic quentiiies of
pecendeyy amine, initisl fommstion of av enavine occurz £0llowed by
sondensation with the wunseturated ‘mmpouné and b,,vdrblya:ls enployirg

the water formed in the flrat mtup opr tracen ypresant from the begiiming.
Formption of a guantity of the enamine wveing oyv a2xcess of plpevdidine
may be vationslised since decemposition of the profuat 8 rosover the

bage for furthar reastion to teke place is no lomgor necesseRy.

Meeatment of the diketoue {2} with osnsenicated hydrochlorde asid and
-scetic aedd ab refluw yieldsd a ciyetailine z2eid, The methor Ilguor
afforded further quentiiies sf the acid together with a smell yield of
neutral material., It wes anticipated that the scid was Z,4-diphenylie
oyclohepted-ome esvboxylic acid {5) by aualogy with the mens-phenyl
series _p_z:eviouély mi'est:?.ga’ced 4, but the nom.r. gpecirum of the methyl
enter phowed the olefisic proton signal (3.857) as 8 Lriplet and not

as ths doublet expested. The ester was therefore assigned the atructure

(6) and the aoid formlated as (7}, the product expeoted from mechsnistic
ccnsidexations,

o



Ae digonssed in the intwoduvetion, it was thought that in nc- Qie golution

the acid with the &f’@ doulie cwaci QSL upe eted an the initiel profues

would eguilibrate $¢ 2 mizmtune 5% the &; and BF o wids by protonation
as ahow in seheme {a), (“’ - »\9}0‘ Bvidence For this isemerisetion
and remmr gtlgetion of the asids chbsd fyom the diketcoes f:?i e

(20) aze dlscussed later(p.27).

nyatalliﬂaﬁ.ow of the neutrel oil furnished a mixiure comiamqar &f two .
mein couponents .wh:t.ch were seperated by chwomstography. The less poler
conpound was'-' assigned $he lastomic stzucture (31) on the basis of ite infra-
red apectmm (\(C(‘u 4 1778cm.") end n.m.r, spectrum which shewed a broad.
mltiplet at 6,8<7, 31’(2% Gjand G,), end singlets at 6,417 (18, C C,) and:

5.0 T(1H, Cs Jo  The sanformation of the lactone shown (1la), ey be dednced
fzom the a"mm&e of splitiing of the pro’cons Hg and 53, wiuc,h gan cnly
"baexplai.neé i /HIB A Bty m/n 4u90°

. 4 P
The other component exhibited carbonyl sbsorpticn atb ,’f'ﬁﬂcmn T oo the dnfvn-
»ed speetzmm. Analysia indinnted the presence of R oxygen stoms and tls

- &

abgence of hydroxyl z;.ano";:p tion and nonereducibility of the earbonyl gro m
with godinm hovohydride suggested o § ml.am,onf‘ Gr;’éﬁ.u" t:m:eo The hostulsted
%mc'mr@ (12) was eupparied by the amxonca of a sigpal ~ 5 Tivr the lactonic
proton x.meOmeO &md the nremm@e of amwa,ﬁ, mﬂvsp‘i).-c Quartcts s,eni:'ved &t
8,5 'T(.UST) and 7,027 (233 in the nan.r. specirun appeaved conslgtent with
"'&n ABC uysiem incoyporating ,he protons on 02 and C..c This remired a
molecular vonforma‘c.t.on such as (12a) where little or no coupling cocurve

.batweeu ﬁhe protona on C‘ end Cyo

| The :cing expansicn x:eacxian having heen'mwcess:mny applled Yo the diketoue
(2), 4% remained to prepave the bioyelo-ketone (13) for comparison, Smbbzﬁi
reported this compound and the bieyelo-(3,3,1)-nonenone analogus as the ot , 5 -
wsatureted ketones (14) with the double bond in the anti-Bredt position 5 at
the bridgehead, The correct structure for the latter vas established by




o,

Gopa © fyom o comperdeun of the witwesviolod spechrum of its 2,4-di-
mi%rnpmﬁmylh"&razmne devdvasive with that of the mydx@gmnat@é Seaome
Since the swperimental Isvails wecorded by Stobbd wexe vegue, a wunbar
of reastions neling dey HEL In ethppel were widsrislten, ALL yialﬂed
guome from whish ewell quantitles of o compound, subseguenily show O
Be the Gesired produst, wore igolated by ohromstograpky.  Tssolving
the reastion mixturs in sther sud waﬁhimi with aguecus base afiormded
improved yields bub the guandity of wnvescited diketone {2) made vvvﬂud&w
iisation of the product difficull. stitution of eceiic aald for

Sub
ethanei as the wrerotlon solvent failed o ‘got any dmprovemsnt.

The difficuldy in zeprodusting ldenticel reaction oond :ﬁians, souped by
the use of dry HUi, wade an alternative soldis catelyst d@sira@&éo '
Concontrated swiphuvie seid at 0° canzed sulphonation of the phémyl
groups and polyphosphorie acid yielded paritly vescied mixtures. Wl

ment of the diketome {2} with boren 4vifiveride etherate in wefluxing

bengene, houever, yielded the bimyolo=ketone sogether with a congider-
able quantiiy of the eyolohepiens asid (7).
At this plage it appearved obvicus thak, if the bicvcscmuof@vﬁ wag the

intermediadse in the foxmaltion of thm eycioheplbens wold, cloavage of

%ﬁe éarbonyivbwidgg‘could enly vesull if water ox some other poteniial
mweleophdle was.presgent. Ia ibe bdyan trifluoride remction, which wap
coxried out in strictly anhydrona'cénﬁi%iansg only water fommed tn the
initial aldol %cndensaﬁiem of the diketene could have effocted the
cleavege o foym the a@xd Aceordingly, the diletone vas wefluwed with
aphydrous p-toluens ﬂﬁlpﬁﬁmtﬁ soid in bonzene uslug a wnter mep awaéor $0
vemove the water formed in the reaction. This resmlted inm on ascepishle
yield of 2 4mﬁipbenyﬁbleyL10w()g l)ﬂOG»mZ»enaSwona (1%) easily

meparated from the starting material by srystallisetion, The now.m,
apeetnum, vhioh showed a quevted at 5,557 for the benwmylic proitom al ﬂﬂ
and & doublet at 096‘V for the olafinia proton, proved tthe ﬁﬁkf '
pogition of the double bond. The infra-red ﬂneotrum &bﬂu“p%lﬁﬂ ot



1’7’55&%&10m for the o= r’mnyl Erouy Way "@gx‘m«aé os evidence of the sirain
inherent in the bwyclcﬁm( ;a,,zgl)aoemm gyeten with o tvigonal earbon ai
080

Treatwent of the bieyelo<ketone {13} with hydvechlowde seid in wefluxing
peetic 20ld for € hours yielded the expested diphenyl seid (1), affordivg
confirmation that the ketone (33} wes ke probsble inmtermediats in ihe
acid catalysed ring expemsion reasiion,

Two posmi‘nle spproxinate maclm..ixirame were postulated at thia etage, boih
involving protonation 0 the deuble bond of the bloyelo~vompound,  Schems
('b) then envisaged ueapmlm atinok ’>i the elements of water at the
bridge sexrbonyl waile scheme {8} visualised formaiiom of a kevere inber-

mediste anggested previcusly in ibe cleavage of e bioyslic K ~dikebtone "
In the latter ease this mehw:&sm was later retxacted 80

With the establisbment of this pain{;@ the techuique used for preparviag
the ketone (13) was applied %o the diketone (10} to obtaln the slusive
2vphenylbicyelo-{3,2, 1)~octmZoeneBoone 15). Use of toluene as solvsul
- afforded & solid miztuve of gtorting meterial oand the desired produet,

' whioh wes isolated by chromstograpby. The stiucture wes confirmed

by the high carbonyl frequency of 1758cm, ~d in the infra-red snectranm
eni the presence of a triplet 2t 4,171 for the olefinic pwoton im the
Reller, spectzrum, Tele compuund boes m&mooumﬂv been prepared in bet

yield using modified condiitions 4,

During consideration of possible systems for use in detem:}.n:ing the _
generelity of the wing expension hroocedure, it ceemed that the effective~
aess of this reacticn might depend on the stabilidy of the carbonium ion
generated at 02 (;f the bicyclo~intermediate, by pi:otomtion of the double
bond, The excellent vield of cycloheptene scdd formed with a phenyl
substituent at this position, susgested thet stabilisation of the carbonium
ion by an aromatic oystem could be an important factor. As & resuld



. ety g o g 1y Pt PP,
dhi wphc;ma L, & MRereocyoelic enndbluing cono

wsg chopon ag 8 suibtable subsiituent o indtiatoe

o moethods of f\mnaﬁm’“ i,b.u requived dileitone {16) seemed fo

EN

o general mepthod fox ithe formaition of 1,5-diketonses dmventigaied by

GLAL et, al. 9 or reaction of the encl-lzcieme {17) with ik sppropriets
10,11 . . . .
Srignerd reagent 77T, Tha fopner sequence ves selected sinee it

&
et}

involved only two siages and a simple experinentsl procedurc.

X iz . X . .
2-Acetylithiophene”™ was comveried to the coveesponding MPemnich hass

hydeochloride {18} und the free bape, 2-thienyle B ~dimevhyismloooiiyl

evone, refluxed with » thrse molarw axcess of cyalopcmmenec o Memovias
of the excess kelone and $Lebiliatics fuuniched dwo frac tdonz, the 1o

.« o . 2 . s N 3\ - . o e
wiling bedng ideatified uw m'wma‘::;ltm,z:ap wene {167, The h:hgli:: ¢ wedld

. . oy 0 § . A
wmeterdal which sclidifled w.p.16 v--d‘:z»‘ p exhivd bed dovble earbor iyl

il . e e s
ebsorption at 1753cm, ang 1670cx. t in the infra-red spechmm, bhuv
she fopmer weluy seeped too high e freguency for sormal five-membared
3 15 . an vy .
elag ketone absopiion and the nelting polnd wag very consi
greater than those of 1,0-diketones of compsrable moleculay

That thie compound wao not the desired dikelons {16) wesn conf

by analysis end, altbough it kes nod been identified, fthe isce
Zeasetyliéliophene suzgested that fommation of the ciketome (16) had in
fact tsken place but thot it had then und crgum & retro-Michael reaction
ag ahown in scheme {1}, (18) « - -3 {,19}"9

This rew:mal of the condensation was thought to bave arisen from fhe

wse of excecosive heat during the resction or, more probobly, ns .

Tesult of distillsilem of the product in the premmce of traces of
dimethylamine In 231 ewbseguent prepavaticns of this fype, aewitralisation

of the reaction mixture priox to disitillation prevented decompoaitior in

~-this manner,

Repetition of the weaction at ¢

with acetic acid, followsd by &

™

8 solid mixture of

om athanol yileldsd

’
g a9 . u’f c";l Aoy pep oy pm g
the more polaw com Do&x*d, Llohpoﬂmo which showed \ Qa1 20

o
TWO CORDoOUNGs . Czsrsi:al}.issa‘bim £
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v
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Uhdle difficvlty wop weing wumeorienced in

£H

s Py < S oy ol RN S e et ey o) yan
route, dnvestigailon of the allommalive o
.

A ; 2 L0 ppengnn
(A7) vwon ondevtaken. 48 o £imat sisp 4

cospound {10}, slunce m ounthentic sample ma mw

Condensation of methyl acrylote-and ithe pyrrolidine

pentenons {22} 2 iielied the keboessbtor (23}, whi

b

base to the corremponding ketoeaeid (24). Fora otuce

of dame and longer vocotlon tixes reswlited in decompositlon ¢

oold polymer,  Attempled cyelisatlian of the ke

%
pd 3 1 me Ch ! \ g ol - g ol
M «q»@u&ﬂ@(’. 3 Q:'».Q- \!“,,mﬂlg:ﬂﬁmﬁxc ¢ and 1 ¥ GG o ¢ WA

Fand

weaedd with sond




S :
ER Y] . . ’ " - oy % , .
{a5% "7, and opdy o low yleld of the emcl-lachone {17} wes obiained
by dd a:..s.ié...m,imxa Addition of & small quantiity of fuaed modivm scetaic
19'
w0 the peacbion mixinge 4 ¢ Dowever, resuwdbed dn s 186 yield of ap ol

yhich showed tuo s8R0ty 04 Hel.te | The infra-wed spectiun g *ws:@p‘zioza

— wl 4 . I . :
at 3778em, ~ and the sbsence of on glefinte proton slgmal in the folmcl.

spoctum gokiirmed that the major protuet wie 2-{2%-carboxyethyi lede
hycl:mw'cvciapmiwlmrm(%u wlactone (378}, the impusrity being crpenhed o

have the isomewic miructurs {17b).

Treatment of the emol-lactone mizmture wlithk sn ethersal soluticn of phonyl
magnesiuvm bromide ylelded sm oil which wae Alatilled intc fwe fraciious,
he Z’mwe:c bolling being rich in & sompound which sbhowed abmorniion ad

1750cm.” aui po«a ibly wesk bydroxyl shoorption in the infra-vod speotium,

This wag com::, red to be Rehydroxy-fephenylbicyoloe] ?gz,l;wcczww&-. LN

, . . 46,306,280
,(?6) by e,nalogy with the mroducts oblained fyom similar reactions ~ 7Y
The highem bo._im(ﬁ, wore polar compound solidified and wae identifisd ag

the desired diketons {10), IHowsver, the xecovery of pure dikelvne From
thig reaction was poor sad since the thicphens substituted compound {16)

Ty

bad by this 4ime been prepared, it wves decided merely Go egtablish fthe
overall efficienny . of {he reaction fxom the enclelactons Lo the cyeiolape
tenme aoid, by treative the crude Grignaxd prednct with hydvochlowic acid
and acetic acld, since it is @z:.pec‘bed that both producis would meoact

- successiuvlly under TANg-OLPaT neion conditvions, This procedure furniched
a8 ‘*4% yield cxf aotdic mmerw! identified as z}#»phezryicyclab—:ep‘%;mi’weme
carbozyliec aoid {27) by compariscn c}f its infra-ved spechrum with <hal
of an authentic -gample “'é'u

The mixture of thiopbeme substituted dikeicne (16} and twikebons (20} on
(23.) wee refiuxed with concentrated hydreclidoxic acid and acetic socid
vielding a very dark gum. This afforded seidic and neutral frsctions,
the latter being almost pure unreacted triketone {20} ox (21}, &lthough
the infra-red rspec“tir:ma showed & weak absorphion at 1?80@1310“1;. péteibuted
to the preserce of a lasctone, The seidic materdal showyed abmorpiion in
the infra-ved at ﬁSOO«»?BOQc&Tx:]' {acidic hydroxyl) end 17i0cm,’ ~L g caxbongl}



[y
-

imtatmmmﬁ%ndhﬂﬂ,%ﬁ%rmmmm&infm‘anc‘an oid and crystalie

wetls

isntion was also unsucesssinl. Prestment with ﬁﬁazcmmﬁbﬁ e ylelded a
- - - o s g "“-*:P,. g . Y o .

davk viscous odl wbich showed ahgomptxen 2% 173001, - {em%emg in the

infra-red spectruom and congisted of & mejor compoment with foux Mbma

. Y w
5 T

polar impurities {$ul.Cele Biebiilation af ffordad a deep yeliow oLl
but Duether purificaddon proved 20 be imprecticable.,  Heliler the
acidic product nor vhe esier showed dypiesl thiophene absowpiion

21

bands found in the infra-ped gpectra of thelr presursore and in view

of these two poiwts this zoaction was sbandoned. An atteupt e use
p»%bluene sulphonte acid in wadwled beanene solubtion in place Of_aaz gntrated
hydyeochloric acid agd acetic zeid, furnished & dark sludge which had o
strong odouxr of hydwogon Jalpi ide, TUze of 2 pate dyeioc guantity of the
acid produced e cleaner pwroduct but the infra-red specirum showed thab

the reaction wzs inccmplete and %.1l.c. indicated that a complex nixture
of compounds had been forined. Yo further LnV@ﬁtiga ion of this resciion
ves wndertalen, in spite of the faot thal pure dikete cne {16) had becons
avallable, since the experience gained above suggested hqt the desived
thiophene subestituied cyclohentsne aeid wos not proéuceio '
Although this appl;catuom was wsuccessful, valuable informstion concerme
ing preparation of the diketone pysten was gednsd. Hewtrelisoiicn of the
crude product eliminated the retro~lichael meactlon and diztiliatiecn, even
when golid material wag oblained, was the most salisfactory methed of

’

purifying the dikebone. PFis ana mihgeguent vepulits suggest that 1,5«
diketones prepared by thie route withoui purifieation by distillation,

were in fact contaminated by a triketone wien umcd further reagtion 9a
Attention was nov turned to the synthesis of aliphatic substituied cyclo-
heptene agids uvweing the ving expansion reastion. If the nechanism proposed
earlier vas correct, then the jeritisry earbonium ion, 5@ner¢mod by
protonation of ﬁhe double bond in the bieyelie intermediate wonld e

uhahAli&»& Yo » lesser extend by en sliphotic substituent than by vhe



10

mm,

phery group mud ap & result lowex yiclds weme anticips

The atbenpied proparation of J-mothyley cm apledecne corburyiic oold

o2 Y,

appﬁa;a:f:ed'a*q first sight, %o be a gui tatile starting peiot, since ths dils
{29} weguived ag s’cas:'&un@, nzterial wes knowo 96 Fupdher copglderation
however,  ehowed that this cage was complicated by the possibiilly of
ovelisation not only o the bi eyelie system, but slso between the side

chain methyl gfup and the ring ketone ch :,ion (30),

Study of the litersiure affowrded litile us x»i‘u'}. ivforration o

Favmuped path of resullon of e diketone «\g\;ﬁ ar the snslogous

2

hezapons compourd {32 Jo miumse neivher had besn dseladed pric

preparatlion <,  Hewever, base caialysod Teac tiong dn which this fome of

1,5«diketone systom ven an intormediate, ed to the imolaticn of
’ P2 EB 24,25

indanones or occbalonss » althoush in low yleid and

3

cagen secompanied by

26

sobols which nay bove had beldged bleyosliic

L
Holeoculan used o sberoid gyndhoeres, incosporating this dlkolons
sirueture as en inbermediate also vielded ok, B wunsalurated eotonca on

4 ll..o 11&\1? 4‘;, 1 B - ‘{ .
cycligation with bage e O the other band, the relodsd  carbobbs

oxyiated compounds {(32) and {35) counld readily be pzopared and :T:‘J_'s;éfi".tjla{;g‘?

bagic catelysls sguln vesulied in cyeliseiion of the latiex by itk

. - ?2 s Ay y
wwaated route T, frepbment of these goupounds with COne ey srated sunlpha

.. _2. Y . .
agid 27 vielded l-ethozyoarhonyl-d«-hydronyed-netiplhio g Lol 5,2, 1 jegetan
Bmone (34) aud lenihovge ,ﬁbouy 1 wrdeme uLy*lblo:rcm“g}b Bel ~~uc.1m SetteSeone

@
)
s
BT
£%
;
2
b

(35; respectively. Davben lso veporbed the isolation of 4h

ester of 4-methyleoyoiobs eplogenie carboxylie acid {28}y albeit inm vony iow
2,1)

yield, together with l-ethoxyesrbonylef-metlylbicyel »»!., e P AToy Ve e

o

i e m

8=one (3;6) from simline tesatment of 2w-ethoxyesrbon w.-u’w Fiwchlonobute
-a-ene)wc.,fc‘lupentmcme (37) which ip B believed Yo roact by indtinl cenversion

to (32),

Considam‘cim of this date suggested two factore which wight influence the-

reastion path, {s) acldic catalyris end (b} introdvetion of & poteniial

snguler carkethoxy group which might inhibit fermation of &58}4‘ an

intermediate in the formation of the i B ~ungaturated bedons, Despite



the copelumion dvewa by Jauben, that the formation of the bridged bicyclin
system depended on the use of strong acid and the presence of a potentlsl
sngulsr cavbethoxy group, in “che ahsenee of evidence to the contrayy it was

2l 4 that the use of acidic caualyz;).s alone might be the important fastor 28@

Accordingly, 2w-(3Loxsbuiy? )-c c‘ionnmwom (29) was subjeotsd to both nyivo-
chlozic/ecetic anid zeilux end concentrated sulphuvic seld at room *cempﬂfatn:f

wut in both cazes a neglig 2 yleld of acldic material was recovered and
this was dlsearded wilthout investlgation beezuse of the lovw yiold., otk
nentral fractions consisied of & mixiture of compounds fyom which 5,6,7.8-

totrakydroindan<5-one (30) was izsolated by ;ﬂistilla%iezzo

The fallure of these x'ear*mcnr %0 oyclige in 'che desived manner led 4o scoacpiencw

of Dauben®s conclungien that the cavrbethozsy grouping was eseenﬁis&n The Jdiketoe
?

i 2 o . . . . "
ester { 32) wap therefore pyepaved ~' and treatsd with hydrochlerie and acedic

aclds in the hope that the high reaction tempexstbure might result in bridges

fiegion of the expecied inieraediste ketewe (34). This procedure, howeven,

e o
RSN

rd

vielded caly 10% of crode scidis material which was not inveatigeted beom
the complexity of the mixbure and Zhe lwme rscovery. Distilleticn of the
nevlral fraction ylelded o mixture of two compounda whieh wewe Jm..uu kv

chromatography, The move polar wes identified as $he « , P «unso

{30) ang the oiker s vhlchGrhibited a esrbonyl abscrptien of 17Z5cm. ™ in the
iofro-ved gpectrym end showed wo olefinic protons bt & bread fwo-proton

pinglet at 7.27 T in the n.m.», spectrun, was .,c:ni:aumw seedgmad the

39
isomeric simeture (32} although sabisgfactory smalytical figures could not he
obtained,

The infras-ved speét‘;rum of this wmaterial ée‘baken after it had been stending fou

& few ddys, showed ebsorption at 1685(:52,,“}'9 attributed %o foxmalion of the L | §
-mnsaturated ketone (30) by double boad migration, The formation of these
decarbethoxylated compounds was asswned o have coccurred by initisl hydrolysis
#m4 decarboxtlation to 3 ,;:mio. +the diketore (29)g which then undexwent wing olosuze.,
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and 1720cm. ) and ¥he n.m.r, spechram which shoved the G

Y
e singlet 2% 9.03 Y o

Preparation of this compoved ensbled & Dinsl atiempt to be nade o
evaluate the pusaibiliiise of successiul epplication of the wing sxponsion
reaction to this type of aliphaiic subsiituted dike

Cyclisation of ihis diketove using hydrochloric acldeacetic acid,

afforded en ezcolimut reovery of Gemethyl 8,7, 8=betonhyd
1hydrasons de

lvative, recrysia

(43%. The 2,4-dinitrophe

il
ethyl aee'i;a’ce-e‘:’:r snol mixiires had mepo 158 ~160%, compered with the

o . 22 .
valnag of fy gucted for this compouad by Rebinson and

g o

for the same derivaiive of H-methyl-5,6,7,8-tetrehydvoindesafemone {44},
The struciure of the keione was, however, coniirwed by ite n.m.r. speotron

whick showed & singlet for the medhyl group at 8,841 o

The fallure of this reasction to lead to a cycloheptene seid or beyelo
edmpound proved that e hydrochloric acid catalysed ring expension conld
not be applied successielly to diketones with a methyl or nethylene
grouping at the 4* nosition of the side chaln, since condensation hatween
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an siternative route, to the k&tomestarsg

Accoxdingly, the mixturse of esters {122} and (123) was stirred for 1.5
his, with m-chloroperbenzeie acid in chleroforn to yleld an 6il which
exhibited s complex pattern on %100

Attempis to rearrange this mixture to tho keto-esters($19) and (520)
uging boron itrifluoride etherate in bensene, even at prolonged refiux -
temperatures, failed to effsutl any change.

Trestment of the wiztuvre with concentreted sulphurie aéid at o° far

1,75 hre. afforded a vecovery of 27% of an oil which showed no h*%rsxyl
absorption and twin carbonyl shaorpiicn at 1735en, ; and $71Cem, ?o Folato
analysis of the produst shoved th@t complate yesotion had {faken place,

and ohromatography afforded the keto-zzter (199) and a small smount of

the iscmezric compound(120). The nso 5iy of using sulphurie seld to
rearrange the epozidss r@éulted in the yields of kelo-esisrs obluined Ty
this route showing 1itile improvement over the hydwsboration prosadvie,

and the inexplicably small gquantity of {ths S-kedone comoound (120) Tormed
was 8 definite dlsadvanizms. Howvover, sufficient matoxisl was gbywdhs

to carzy out the Grigmard weaction. Henotion of the kebo-sgter’ s
with mathylmamnasium iodide by inverse additlon afforded & solid coumples

vhich was decomposed with dilute hydrochloric acid and wefivxed avurn

%o give neutral and acidic fractions. The nentral material wes shoun
consist almost entirely of the lactons{108) identical in 811 »especia with
a semple prepared proviously by another route.

The seidie nmaterisl wves es%arifiaﬁ with dliazomethane and z.l.0. enelyaio
proved that it was unreseited kelo-ester vhich had uwndergons hydyoliyais in

the ecidic conditions.

Similar treaiment of the iocwer{i120} slse yiclded seidic and newizal
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carbozylic aoid{104), Ipvestigsliion of the miher lavge neubdral produst

ghowed that it congiated waialy of twe poler compounds vhich vere Thought
te result from renction of the ester fusstions with excess methylmagnssium
dedido.

The isslation of the lactons and reid provided proof thet the produsic Trom
the ring-expansion vezolion applied 4o the diletons(i0) were, in fact,
4-phenyleyelohept-3-ene carvosylic seid{27) and émphanyleycleﬁep%mﬂwene

Q:

carhoxylic aecidl cﬂﬁin and, by anslogy, »imilay sbtrevetuves could be as
to the produets obizined fom relsied diksiones.

With the proof of ihe pomitiong of the dovble bond in the preducts fzom the

ringm@zpangi@m techoiquo and the invezdigation ef the offect of suball
in thke cvelchentene wing on fthoge producds successfully compleied, it cup
bo stated that themucticn of the diketons{i0) with etzenw seid passsd
thyaugh a8 bi@yclié 46 & miztuve of the asids(27?) awd
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substituent, szcent in one special cass (48) « « = {51) As ¢ prachlond
method ids vhlve io dizizished By doudle bond migreation.

1% wae now of interest %o cxamine the sossibllity of inducing brldge-
fission in a bievnlcmxag i j=oetane 4o yield cycloheptens syotems with
functionsl groups other then carboxyl, or under comnditions wilcoh would not

isomexise the inttially formed cyelohspi~d-cne pompound.

It was anticipated that im en acid mediuvm the aleohol{124) could yield
the cycloheptene sldehyden{i25) and {126). In particular ths anti-

aleohol{124%) appoared, from an exmmination of models, $0 be zultably
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A examination of rodwls of both spimers showed that with fhe ag, oy ool
ﬁ%&}g @@u}“pmm@:'@f the bridgehend protons ag G:z and &‘g with the @E' PRIhoR
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singlet. Thip conelvolenm has oinse been supported Iy Roido¥o studics on
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Sinee 1% wee stild) felt that the ali fzm«:ﬂﬂ' 5 the anti-~nioohol{124b) was
feveurable %o acid catalysed bridge-flssion, & satisfacitory methed of
obiaining this compound wes sought. %he sodium vorohydrdde/ pyridine

«

reduetion of tho ketons nffoxded omly 25-30% of the anti-oleshel and

To=T5% of the syn-opimer ond ceparstion wes aot feasidle. Similaw diffien
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acetic acid vhers spirorimtely 15% of ibe product consisted of the
deslred compound, bub eaponification of the crude remeiion mixmbure wiuld

ot

rpiee Shin 4o ~ 805, - Howover, the cbemevvation thad this powssnisye of

the prodnet kad the domired CB sonfignration, mggested 1thet repinconsnd
kil

3 seetle aeld with & colvent insspsble of belng incorporsted in thoe
produet, i.2. not 2 potentiel mclecphile, would waoull in a satisfuctony
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7aoid of the nati-zlochol{i24bi.

Treatment of thoe Ei;i":‘&w&ﬁi.@&%&?l{@QE’%{B} with concentraved hydvochlowic acid

o

wslng dioxen as volvens affordsd a mizturo of the glarding watewisl

the anti-aleshol{i24b). Recwyatellisation of the soild product Dwom

zeotone affornded 4% of the laidesr.

Application of the hydsushlorio scid-acetic sold remotlen 4o the anili-
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alothol {124%), however, else failed to yisld any byidge-clenved produatbi,

a2 mizinve of the eplmeric acetates and alcshels zewmulilng. S.loo.

analysis showed that the produet distribuiion was, in faet, slxlloy o {hal
obtained from the symealaohol. Use of Glombn so solvent alionded o

A

pecoveryof ~80% of the siswbing netorial and 20% of tho sPreepinom,

The failuve of bolhk spimovic eloohels ¢

2

R

widergn bridge-Tisgic

o

solution vay he sthributad to proSopation of the hydwouyl
proference to the deublo aamo The Fovmeiion of the lnveried producia
From dho wmxlmhﬂ( 1240 Vum@m‘a on Sp2 displecement mochsniom. although
such o precess should be sievically aiffieuit. On tho other buwd, a
solvolyais siudy reported on the opimeric tosylates(l 28}% shoved he
formtion of layge essants of voarrapged products, avisivg from the
foruation of a az,xzvhzm:ivim lom alb ﬁao The abasnoe of such producte fron
(124) was shown by g.l.0. emalysis of tho oxwde wesction mintwree :
presenca o;?...nwpéﬁmd@mmo | It was oxpected that awy wassturabted oyd
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lemons trahed by the almoat votal formation of the synealeobol {ldde

r’~

reduetlon of the ketone {84).
The introducticn of othowx groups at the Ge posidion by changing ;oW
investignted by treatlay the synesleohol {124e) with hydragen chlerdde 25

in methencl, Two weon «unaﬁm m:o duots wesnlted, which wems transparventd

hydrezyd and carbonyl regions of the lndze-ved speciruom bub which showsd
wd. 3 o}

"' . 3 Y ey
abaorpilon ot 28%4om, . 2824cn, T ood w;m {methoxyl }J Yo e NNy
speetrun of the mein peoduct sfmnﬁtef‘-" .”v'brmapm'ton pinglet ad 6,707 ard o

one=proton m.nziot ot 8,36 T zfmcb proved that thisg wes the expoeted anilie

methyl ‘,,L new: (129b). The ethon compuent, slthough poorly mesolved on gl .

-

wes ddentified as the evimeric syn-umeihyl ether (129a) when it wosg

-
2

bteloed as the major profued from the smeailconsl on tresbrent with v--toluons

sulphonic acld in methemol., Chromatogzephy md dizdillation separeied

)

prodvct fxom the anti~epimen '“7 1 the epimeric alochols, awd ide shoueturse

wap confinmad by o dviplet ad 6.30 T for the Gy proton in the m.um.r. spectrum.

in interesting observation was the dscomposition of both methyl sthewva on

standing in o molsh ‘:.mcemlan:fe w0 vield mmberiel which exhibided complex

carboryl absowpbicn in the infra-med spectzri.

The possibility thot the wwe of p—toluene suiphonic acid would yield a
m.xztilm 'pmdcmimnee of retention of configuration with othexn molvwents whae
digproved when the synwalcohol (124&)9 weiluxed in acedic acld, afforded s
sdawdlan p:m&u,éﬁ diptribution to that obtained i’:ecm concantraded hydwrochlowio
acid,

Investignbtion of the veoctlong of fhe ‘ém!.dgmd bleyelie katone {84), vnder



45,
aon-ooldic sonddticns, was initlated by sefluxing 3% with v.-:::vtem‘Y In

view of the dmomorium of thig compound em slanding i opatmend

wa'be:rf and waser-alexan mimiuves, however, falled o profuce soy chalgo,

A%

85408, Hofiux of the hebone in dlexan with 4%

¢id glow distil
podium hydrexide produced o mindure of eolid and ligquid materisl choun

T %y e - A S rhe ol - ', gy gl DT 1 By e $ A
by Geleco Yo comglen of ‘ur.c'.i.xi meferial end & wumber of obhor inddenliiiicd

RO L N

) amma < ¥ ey e e i 0 ey
godivm methozide ox polnssium

T Y -t v N T g e Pages
Refinmiag bthe hobous

yAremide yielded sinilar peoduet mixvures condaining no seidic matordsld,

he infwe~rved spoctom of the amiximze of solild mnd 13.{: whd produosd, was

tzenuparents In the ’11},?:13:'03“»71 reglon Wt showed 2 cavbooyl pual od

oM

. . w3, -l - ,
snd intense absorpiica at 1120em. — aund 10 ‘E"*cm. o Teleo Bhowed sin

naterdal end on wldentified produe fhe mixbure was sdabls o basic

AL <3

h},rdzzo'f.ysx.u econgitions tut weductlon with sodium borehydride g to fao

profuced sn 0il  trensperend in the cexbongy

Mmmﬂmo graphic
region, which oo w.;z 2 the widentified preduct vnchanged,  Iooladion

thig compound aonfirmed the sbacnes of hydmomyld am
in dbhe iofre«yed mpectxzum which showed o 2G50

. 3 .
end intense absorpilon et 115, 7 and I

Tk, ot
P -1 I.'a e m‘o v

,)

P .
. EX D P S S
e ¥ 4 B A 7:“..%.’\ A R TA RTINS WIS O 4 ]

ghtwed dthe. olefinie proion 2 a triplet at
inglots at 6.85 7 and 6.787 avlribunted to two methowyl groups in

-, LR

different environmenis, Thls svidence svgsested that the

2y

ptursd neslgnment

pethyl ketal {150}, mnd the ob

Y

preparakion of & sssple under mexe novmal aeldie co

*,

of & ketal umé:f hasic sonditions ig vvm*f"n =dente

9

3 L . ‘ v SR . o F y o 3 i
Iuping the acid caienlyssd preparaiion of the ketel gl}O}b Eol 0. analysis of
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‘LBB nmduc & showed the preﬁszace of tke cyclobsplene eptor mimbure {82}
(8)) Hydeelyeia of Yhe esters afforded a semple of the ketal (130} 3k
in all respects wlth the pmdtzc" from LL@ po tasgian kydro: xdu,"ﬂ WL 0d

The strusturze {13%0) wae fPurther mf‘:wmrl by resonveraldn o the hetuns

.

by transketalisation using & eatelyile geantity of p-toluene pulphomic acid

in acetone,
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guantity of ketal was obeoived and afier 78 hes. only the cabars wes

ehiained, confiyeing the schame ghowm. The indtiel foxmetlon of a
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tetighedral €, oavbon aiow obeerved here puggesied that uwader the aguenus

conditions o pptapeihnanls acld-peatic acdd zeacition, covveprsion of ho
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meghanden of sehaus{b),

Reweidon of the bioycolo=kobomn 2{24) vith coneenkrated smlphuric acid
and mathanol alss Turmished & wmizture of ecval guantities of the j.-r?c\'f‘f'asf-"z,ae

A # myer S, ) . s
c:!fclohﬁ»p'ken@ sotors{(82) and {£%). Siace the rereiion was . tm:',\z.m vt

in agddic conditions, ne obstacle o the ezxlension of this :;:scu,e;":i,mrg e
to the diketone!{56) vas envisagsd and prolonged vefluz (2 4

pmduc@d only the eetowrs in egual quentliics. Reflux fow 1?‘;'?

a_,‘g 0
d

ylelded dicyeleo mothyl ketad{1%0) in addition to She wetons,

by the same mechans Lo

An attempt to use these modified condiilons for the dgolation of the sel LESTICY
or its methyl esiew, naihar ithaan iae @ﬂc&"%? fron. the dikedo: zm{f‘i;}'
was la rgtaly unsuccapsful bechuge of the ezeepiionally lovg r»eastion tines
ragnived. An o wodificaiion, ethylene glycol eccmed prefemable to
methanol .b@caus_e of 4ts high boiling point and becsuse the pregaration of
8 ketal using p-ioiuens sulphonic acid and this selvent in & bieyslo-

(392 J.)-naﬁsam conponnd kad slzendy been desae:r:ibed%”%

o

.

As an intvoductory cxoreiss the bicyclo-ketons(B4) was trested wiih pois

sulphonic acid in othylene gl lyool on o shexn bath dn an effort 4o ioo
the ketal{132). The oil obiained from this trestment showed abuorpilen o
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the siruciurall36), since the n.m.z. spectrun oxiibited no oleli zx:h
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tut & vinylle methyl posk at 8.%27 end peks at 8,277 and $.28 Ffor the

nethylene protons pwd,‘jﬂf‘u}llm %0 the hydroxyl group and the sefer funciion
respooiively.
Alternatively, bese bhydrolysis of the reastlon wixture effoyded a uewiral

frasiion coneisting of the lactone{108} and traces of a less polow
compound believed o be $he ketene{107} or corvesponding ketal{135) awi an
acidic fraction of 48% conitsining 'ﬁ'“m“?3?-3»’3«"4“3’1"@“?“cﬁ’”lf’hel’@”"”“‘m"-‘

carvoxylic acid{102) identified by Lia n.m.z. sppetram vhieh ehoved
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alefinie proton ot & vingdiec melthyl el 8,456 . Golog. anplyeiz of an

eaterificd peuple indleated that the soidio product wat homogeneoun.  An
exeellent rosovery of almost puve leetons{i08) was obtained by ltrestoant
of the diletone with eihylene glyeol and pefoluens pwiphonie acid followed

by overnight weflve with kydrochlovic acid.

Trous hy vawying the sxpardmental conditions, the ecid(i0%) -« provisusly

wnobteingble, con he irointed io eccopiablse yiald.

Aunovher axanple in which e hydyoshlorie eeid-aeotic acld conlditions

¢

afforded only lactonc wos that derived from {48}, We had coupidezsd

uring the rng expancion rsection for the symibogis of naturally oscuzeing
sesouiterpends wilth the perhydroasuiens skeleoton but this had hoeen
shondoned with %he Tossation of the luetens{ni) during efforis to wropnzs

&,

The sucocezsiul use of the medified prosedurs

the wmodel compound{s
denuiibed above offored e poseilble solulion b ihls problom. A chort

T the dilotone{48) with p-toluens sulphonic asid and ethylous

glyool follovwed by bagie hyérolyeiz furniched a yisld of acidic matexisl

el

slightly in excess of 565 and a meutral Feaction consdsting no

lastens{5i). @.l.c. snalyeis of an osterificd sample of ho cwudo asldic

‘material ghowed thel it consioted of 806 of suve componend and two lmpuritios.

Diptillation afforded o sample of groater purity whleh showed ne-olefimic
' . o

provon signal in the 2.m.r. speotrunm confimming ke teima-subdsilivied

double bond styuciuce(S4}.

The synfthesis of this acld veopens the pesaiblilty of applylaug this
procedure to & suitably subsiituted diketone systen in a synthssis of a

guaiol~type sesquiierpsne.

The suocess of these Foroing conditiona in sconlorating 'the_ formation and
subsoguent cloavage of the bigyolo-intermodiste sugpested thil an inprovesd
Viold of jephonyl-Senethyloyelohopbeteone carbonyile aeid(104) would »osuls



from the diketona (103) weden Zhege condificns, Thie wes confizmed
by the isolaticn of 80% of this aeid {104) after 1T hws. weflur in
ethylena glycol in the prdasnce of p-telusne sulphoniec scid, The
neudral maﬁar:ial resovared consisted only of %he ptarting dilkebon

MEGRANLSH

‘I.‘hreng}mvxz; whens a:\vm%.wwt;i@zza it hos been demongtrated thab U
reaotion under investigation proccods via o btrolned bioyelie intermedial
aud two mechanisze have been consideved.: That imvolvwiang o helann
intermediste hos boen ollminsted, and that showun 3n scheme (B) mppears
40 satiafly wost of the svidence preséenied. However, :5.‘%3 iupties
gynchronous nuelevphilic sttack on the bridge carhonyl and G- Good
fizslon. A medified schome waa sugye me& By our a’m@y of the yeastion
producty foom consentrated wlphwﬁé aae:::d o petolvene sulrzbanic guid

in pothanol, These orperiments indicate thed cleavags did nod

soour by nuslesphilic attack of methanol e the carbomyl bug

apparently through the methyl ketel, as ahown im schems (1), It
is, ¢hersfore, probable that the more stendasd Tesatlon conditicng
{eoncentrated hydroshloric acid) involved the hydrated form of ths
bicyclo-katone as outlined in scheme {j)o This we believe iz &
satiafactory expression of the mechanism.



BXPERIMENTAL . GENURAL

Melting polnts wers vogorded oo 8 Xofler microscope hot stage and

g
(3-'«:-‘

v

€

wmeorrecsied, Routine infra-zed speatrye of liguid filme and nuwjol mullg

wane recowded on Perkia Eimey 137 and fnicam 5.2, 200 spectvophot

Tnfro~zed spectra, where a golvent lg givom, were determined on &

sy e ey e
(S HUCHIEO RN

A -
Uninan

HoF. 100 double-bsar gpecirvophotomefer eguipped with an 5.7, 130 scodium

chloride pripm-grating double mencchromator operated under vacuwum condd tlons,

(s

Uitra-violed absorpiion speotra were determined on a Unicam S,P. 800 spzeteo-

photoumeter in elhanolic soluntion., Nuclear meghetic resonsnce specire,

rocorded on & Periin Hlmer W.5.10 (60 megacycles) spectrometer, refer o

solutions in carbon tetrachloride unless otherwiss slaied.

Gas-liquid chromatographic dota were recorded with a Pyve Yhrgon® Chromato

A

] o
: s iy

greph equipped with & 77 Sr detector, using glass columms, 13

dmm, internal diazeier and an argen flow zate of 40 ml./mirn,

&~

Columm chromatography was carzied out using BoD M. silica or 100 m

gilica referred to ms "fine silica®, Thinelayer chromatogeapiy

employed Kieselgel G silios using 20% ethyl acetate in petrel as

solvent system unless otherwise stated and icdine wepour fox development,

Petrol refers to that {raction of petroleum ether,b.p. 60-30°,

lovg mnd

Ju -
wae

]

3
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o gy l fmh
ot L ORODEEDVL J»c:m,. mentanoue (@)
The procedure decariied hy Stobbd
after cyyeiallisalion, yielded 57%
pndified nevhod recnvded below, wesw
, y . s A P PN g ey
Fonzalacetophenone {4} (300g., C.48m.), cyclopeniancns e DaGing )
£} v - Y * g % 3.
ond piperidine.{B:l,) wore nimed snd beated cn @ slesm Daih Loz 3 huo.,
then allaved oo sbond o8 ooom ccmmesa‘imm overaieht, The solid xemotion

wixiure, resrysiallissd fyvonm pedroleum ethew, furnished the dikelonse
* ¥ ormet b . bl T 1% o ootz s
{2} {.&.3.(},3” TR} mene 7981,  The infre-rved specium

av

| . -1 o
§ 1740em {oyolopmtanone § and 1680am, — {eromatic ke

) £ !,

shovwed Lw«cs F"Ous.':‘ @k me%‘na Bo the diswstercolgomexie fowwms of the

nroducts

j.-&ipax*ic‘!.inm%{L—‘.}_. 5 mdinbenyl -3 «ao*mm'ﬁamr}) e LOnEN S tenef 3

/
'..r.

.

Pongolacetophencne (2., U.038me) ‘. 1, crelopentencne (;,o 3,000, )

. < as % . e 9 “ e
and piperidins {;»';’g;z’w G022m, j woide mdxed end headed on & omhenm hoth fov
15 mins, end then ailuwed to stand ab room fempezeiure, The moucuion

mdwture solldified within 1 kv, and the product was washed

pebroleem obher, cold sthonol and z.*mz.:;grss'iwl}_i.f;: ad from pednol

et onh T80 e KRR o Cavia Sz F el E
rielddng g, {556 of the eunmmine {3}, meps, 115116,

i -0 a, } P D
‘X‘OT-‘?G?L.Hgy O meqiives O, 03,58k, Hy 30’31;‘;& o 3908
;

B

CogBapectrum {C0L,} ehowsd absoxpbion d¥ 169kem,  {excmabie ketone}
4 A
‘3?3%16"70;;&., L double bond)s  The u.ieve spestwun {(CICL.)Y showed o bwoas
1{

1627cme {doutle S e snidle  The Relewe spestmum § encl, ¥ showed o luroad

mresolved peak 5,97 7 attridbuted to the mlaﬁnm DROH0,

interpretation of " spectimm was complicated ljj the parvial decomposlti
of the sample, which occcurred weedlly on suncessive weuryss tallisabion

from eemmeveial grede sdlvenis.

Py
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“j o
Gonesptration of tho put oleun ether and ethanol weshings and
crystelligation of the resultant gum yieldsd the dilziome {(2) as
% byeproduct.
Trestuent of the diketone {2} witkh piperdidine in the ranner Quscribed
pbove failed Yo yield sny of the emamine (%),
Hydeoiysis of the epamine (3)
Phe enamine (3} {(0.35p.), Qissolved in 6F pulpburic seid '(5133'.'1..,,“3 and
ethanol {Znl. ), was heated on & slean bath for 2 brs, and allowed to
eanh, The solid pue ;mm ues fili:e:c«a&, wvagied with waler snd deded,
Beomymtallioation fran petroleam ethex yielded (0.248.) of the dilotons

. S
(.53}2 BoPo T1=1Y o

Y

‘ﬂ*c;:»ml degempogi Wun of the onamine {33

The enamine {55 {0.5g,) wee bheated on & stesm bath for 1 hw. vndes

3

D5
PuiEp poo %a::ms".a On ceoling, the pmdv st 80 olidified, Hhe iufvaes

abpoxpticn spectrum was identical wilth that of the diketone 12},

2y dmDiphonyleyelobent-4=ons carbozyiic scld {7)

(15, ), eomcenbreted hydrochioric acid

A mixbture of the

.
&
A0ml, } and acetic 20id {70ml, was sofiveed for 18 hvo., e zesouion
. "a

wixture was ccoled and the e: *,3,»‘“"3%..- Q8 m’ua ;&“:5.11:&:4’@{3. ofE (11,780 %s

The wother liguors waprs coucentrat d.e diiuted with 'f_}f:'z:";'u.f' and extracts
ic

with ether. The ozgand selution was extrooted wi z,*{f ad

ik
bydroxide, washed with brine and Gried {Mgfw Yo Acidification {8
of the basic extracts and filtrabtion 3?4.f=ldmi e farthew ige of tre

eryatalline zoiid affording ?’? total yield of thy aciad {7}, 12.7a. {854
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sidlatdon. Hogzyotalldostlen ai'st 5
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By 100 CygHaol, waguizas G g
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The Bel.Pe speuisum showed a

. &

AN

N " e Ay
i% consi i;r;»c of wedeet sad e nusber

GConpmatzation of the noutes. frestion yialdsd a dark wviscous ofl whi

crystallised from ethanel alfowrding 0.%g. of & © immlem crystall

o

selid which comsioted of twe compounds {.1.¢o)ec  The comblusd no

fractions of saoveral po pam-zmm weye recryatallised Swise andg,

shromatograrhed on silica, Elution with bensene affomied 2,4-
hydvewyeysloheptone carvorylie scld laetome (13}, m.p. 182-18%". (Pouwd 0y
"

82,15k, B, T.09%, "“mp’m,g@ requives £, 32,155, ¥, 6.806), e infzs-

% @ ) “’j.n .,
red spectrum { G(: ) whowed ebsezpiion at 17780n. — and the D.m.T. spesisun

(cm%.,} oxhibited n brond unreselved %Mz at 6.8=T,3T{2E, ¢, and ¢ ne

%

aingrlmm at 6,41 T (i, %3 and 5.0 T {3, %3 and & fineldy aplit doubley
at 2,66 “T{10H, phonyl protons}. The ewistence of vneplit sigmals for the

(,'.2 and (33 PEOLONSG indiestes that the luctome hes the conformafSion shown
in structure {ila).

Elutlon with 56 and 15 mixtures of chlovoferm in beonsens aiforded the

u’

other component, sentatively addigmed whe H-leetens structure {3 :sif%,!, 0T

0 .. ; '
142345 {cerbon tetrachioride and mxummmpwwal mixtuesa). | Found

Co 82,508, #, V.00, © ooty requires s B, 82,158, B, 6.894). The infroe
Wy &



&7

S5
}) \m(...y“l ‘:’v?‘{ )“
1 ehls L o ne coupling coocuvred betwsen the protens om @3, snd € o Lot
I S
L.S:{! By 907 s in steucture (L
The lactonldc metuws of the cerbonyl funetion was verified By the failuws

of the compound ¢e reset width sodiun borehydride iam mtmmil

2,4-Diphenvibigyolo=(3,2.1)=00t-2-cn-f-ona (13)

Thiv compound, with ths double Bond dravm in the andi-Bredt pariiien af
the byidgohesd, was zepordéad by Stobbe ~ ms h@img’ prevered from the

dikatone {2) by the scticn of hydrogen ohleride im athamel. A o
sttompie 9o prepers this compouwnd uwoing varia '&i
guma from which wnsadisfaciory quantities of the
\f@ﬁg 175080, =% oo 116-122% were ﬁ&ﬁaﬁ,md; @eﬁ@m}lly Wy eh

Yodifieetion of the wozk up, by dflutien with ethor, waehlag wiil

brine and dyring (Mg S0 / rasuliad

4

ey

sodivm Dicnrhonady ong

B

but widely varying yleldo.

An elteras Yve asidie eatalyst ves @cmgz‘* which eould be subj

z*ig,mmw: cantwlo The uwee of @@m@nﬁmﬁcd sulphuric sald as 5
highly @moum% wator-coluble mm& vhieh cugrestod theat suk;
¢f the phenyl gvoups had cceurvsd, Resetion of the dikelone (
polyphosphoris acicé (10g.) at 50° for § hre. prodused o mixture ef e
desired produet and sterting weterdsl whish resisted purification by

crystallisntion,




o o N e 5 a7 Y 2
e 63 4 gumasith the solldd

TR Vs B Y. 1
n gadalybic suantily o

madd 9
L fakwly

an the gencTa 3

eEhok =-“,,pa},-@ff%ﬂ a,ll seulon,

poPoluens ‘aaii'r“‘fv

P8

afluzed with a

fer 4% wins. Vhen »o

and refilled with ‘ﬂ@mma amnd

i boneans wat bdded rapldly $o

%,
’E
Tlumeed f@? 1 bz, After esoldng,

Toun notecsivg exrhonate end all

o Sarrsom
Wl

% : ‘ and o i;;éorly ‘*esclved guarhed er‘" 3055
fop -ﬁi:e 04 pxoton and & aonbie';c. 396 TS = 5 &V8 s ) for the v:*.ny?
proton ot 03,,- Tais materiz) wae una,ffeé'hed by storage foglong paxiods,
A*ttemp'us to improve the yield by ‘using ethyl oxthofoxmate €0 %0 remeve
the waier ganemued in the meaction in place o£‘ ‘the water aemaxa*cor

resulted in aomplm’:e inhibition of the reactiom

'I‘he semioax'hamom derivitive was mude in the usual mazmner, RoPo ?01=2€>5
(e‘i,hanol)
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- oluane {120m1.)
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p=Tolueng

il o,
) ) and

Tor I hw, wilh ¢

swn {imen g oaen o im0 o g G
welsr oeparator 3 weldlled with

(3z.), 0iecolved 4n teluene (50mL.), was wus into

ands

e am O o
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7 el ALY e enc
Y condinusd for 1GU miss.

2

s ond newbralissd with
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CAERTHENA

Blid was
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@Li’w,ﬁé'
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dosized ketena (15) t
71757 and £5-957,
fu»?la
B 1 7”&@ catih 2
nuitipled at 7.2 T ( sad Q?r} and a ORE- P tom rinlet at 4.l Y

(33,75 ops.) for whe m?lcef;?.fa’@ p2ob0R.
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idguses af n fupbhew fue eng Tetal

> (8 N

) e

from the hydves

doand

were mixed in a l:3 molar zatie emn vefluxed for 30 mins. then the

eyclopentarcng was digtilled oud

vesidual oil was then aizh
lowar Boiling eom

Dy rm Ay e
LH BaDe

7w ey Mg =l 0 o ? e
86,870, B, 5.96%), \f confs 313 5@;20 and 1570em. and ¥ . 0%3

. o B=ll
end 1664em. o  Thio cospownd he

v ot boen Adentifisd.

Erepagetion of (18) by a wedifisd omeoesd

2-Thienyl- B - dimet W.ﬂ,amai‘.@,@@%&i@ﬁl katone (

2
S

e g 3 =
Gold§ o) atv 20
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ef he pyiwoXidine enmaine
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toa) 2
W@Il.@i)u REANONRO fﬁ%) (llSﬁvm o 0ol

dioxan ( 12 o}) and the renelion wixture ptizrred ab xoom ftemperain
bre.  Watew ((wﬁ‘mla) wan then efded and the solutiem rofluxzed fow

&h@ bl of the volotiles removed wnder redused pressuve and the
oil diszolved in ether. Tho ovgumic colutien was washed with 6
swald of the solvend ans

chlorie asid, water and drled over Mg 50,.
. It



2 ~ 2
vrlese oil, (67.6gc, 475, Bupo

and awberlo

5

2 twsprborpethyd Jeayelopentonone {24)

The Into-esber (23) (28g.) was added o 2 sulnlion of podassiumm i
16,8 g0} im mothanol {1,400 mi,) snd the nizture wes allowed to

272 ?mo The methonol was dlstliled off under vedvoed pnessuse, waler

“nD g,

AN Aesy st B e LR Y 2
added o the pepidue 208 the aguecus spolution exbtracted with
P Y- 9 3 & x AL IR
wowe dlgcawded}, Fhe alkeline solubtlon wes then aegddifled
LT T k N PR o ) A Py ... samge " \'
(6% TCL), extracted viih esther znd dhe extracts washed with

£ Vewman s mad mE Ao } ) E I T
Removel of solvent vieided :/."A} a@ an mjﬁ {2003

£y

'- -

- 2 P by % sy g Hrenen ] 8
feonysteilination fron bensene-peizol miziures gave n

wiek ¢

a - [ .
hydme { carhosyl

derivadi ¥ 2 3 13 EXRATEL SN oo 213“2-33

wpoed ‘bydrolyain pf the keto-omber (2%) by sitmding

Cfor 13 Wmws. with & 8F mothaonodiv solution of poissaium hydeom

P - 3 dupn A JUR S T R Lo
d which m:mibz.uad an intengs pealk atv 18500,

bond ), togetber with bread baeds at 5500-2700m, ~ ao

b )

"’1 - v, ) ] . £, ’ .
YT80-1T700am, in the infree-rsd spectwim. - This wvugzesited thal o rodroe
Mlohael weactlon hed daken pisce ylelding seryl .
2a{ 25 (s; rb@;we $hd bdobydnomyeyelopentel -enos & ~laetone {37s)

Befluxing the keto-803d (24} and acetic anhydwide as descizbed by Mennich

L3

yiclded en oil which showed absorplion 8% 1825em. © and 1?80{331;0"‘?‘ in tho

infrawred spectram, . Absozpi:iosu at the highsr zrequ@nﬂy wag 'a'ﬁ"i*:ﬁi“m—ges_

to miwced a.nhydride formation (25)1 end dis 11%\"1:1021 of the eil s



caly e low wield of the emol=lactone, ke improved procedure of

7

Waodward, vas used in subseguent preparatieps.

ew«wcﬁc. (E'A} {6g.) and scotic cnbydride (%0 ml,) wewe refluxed
for 50 ming, hen Dused sodium acetate (20 mgm,) wes added and- fhe
mdivupe relluxed fe:s:;?ie._ furshbor 3 hrg., The acetic anbydelde was
renoved vader water pump pressuve end the wesiduwel oil dissolved.
in e*bhex,, washed wi a}z saturated sodiuvm carbonate goluidion and b::-.m anid
u:-md { mu% Jo  Removal of the solveny 2nd distillation m.corc,eé‘. the ’

L
i

des:;,veri enoleiactone {178} {4180 TEA)s YoDo 114-11? 720 wm, qit,0Rs D
Papo 118118 /1:; M4 }o \fg%., 1775am, 10 By }‘.oco ghoyed the pressunce
of a wore polewr lmpurity belleved to be the isomeric enoi~lactone (17b),
but the absence of a band for the olefinic proton in the BeMeT, ppesbivn
indicated that it was o winer comporent of the mixture,

The meterial wepidiy hydrolysed 40 the kebo-orcid (24) oo sianding in a
‘molst at'moapbéa:ea

daa”

(31 uizoe’ ephenyipronyl J=ovelopentanone {10

Shaon

Ainetherenl goluticn of pheayl megonesium bromide {from megnesinm (0,43, )
and bronohenzone (2 {A,p,;} in - ankydrous ether (25 mloa was addsd LI

hae
over 1 hy, 10 2 stivred sointion of the enol-laetone (17) { o?'jg;,} in
enhydroue ether {25 ml,) ond the reaction mizture vefluxed for 4 hws.
After cooling and decomposition of the solid gomplex with minerel awld
(6% HCL), ether was odded and the omgenic layexr was washed. with sabwsebed
sodivm carbonate solution and brine and dxied fI"IgaO )o Concenizatlon

and distillation furnished phenol and at highex m&mo’:‘ Tures an 01l showw.
by ‘i:oloco to consist of two components. Redistillation of the odil |
afforded two frastions, bep. 147-148 /0..@.5 m, and b.p, 158~a65°/‘0 15 pmy,
The lower Yoiling fraction, xich in the less polar comncwz&(. bad abaorptio
in the infra-red spectzum at 35000215"1, 1750w, = aad g sﬁwmdcr: at EGLO

cm,"F. This wes considered 0 coumsist mainly of the bleyele={%,2.17«

xxxxx



64,

=cetane ketol {26). The higher boiling feasbion, consisding of %ho
" 4 } -
zope polar w\momm Bad absoxpbion et L7d40ewm, 69ﬁf}fz‘g : da

"’faca mi‘sfrzwfm epsetiun.  This {rmvc sclidified on stending,

%,

: : N ©

;;nz“éwn.r fne diketons { (06790, 30%}, moDe 40=42° {bengens/
&6 s - vn

_;;em:-a.!. miztores) F1Y, Ghe bigeDgd.- dinits *ophm*ﬁh”&am“ wede

: . . [»] £

CAn b nEvad "n,_max:g bed map. 221224 {:mrlene} ‘990

{27% ahd {318} from Yhe enol.

"3“’6’]3{'?_‘&. l.cm of the miwiu
igoiome (1 éi./;%

Nnr Sz Titd

:.4

An ethez'eal 303.2;'5:5@ of phomyl zagnesiuve brumide Eiﬁ:o oagnesivy

e l Lot
o . - T T o« . g PN
(0,914 } and bromobe {5,972, in epbydrous ether MZ mic,’j wan

added dropwice 30 minz, bo o stinred solution of 'a:Le e X RO R
4 N o a3 : 7 ot 5 &t T e ey,
{(17) (4g.) ir sulydvous ethew (50 mi.) ond the veaction miziuve mee

g

5 pur e e - 339 A
weaostion nivtere was &‘AE.LQ.__,...LWL. SEeRTke)

£luzgad for 3.9 wo,

Gk wa avier ond extracted with ether,

tobs

i h&’sﬂ'ﬂch&&t‘:‘.ﬁvx.:,'ﬁt:.i? e?;ihffsa{i 3
The e?,hama..l exi:
end dwded (I Mp; e
refluxed with soncomiz

4% godlem L”;y“‘&l@ zide and brize
gn ¢il vhick vee
agetic

eaid (40 mi,) Fou B0 ke e ik of e e 136 wor rencved
under redueed prossus ‘ amb efhen
sxtracted. “ng ethereal folution was exiva
hydvoxide and the bople moludlon agidifie
aud extrasic 0d, Witk ether, Iwyilng
5,578, 0f 8 vineous 0il, Bepe 159
&t 3500=27006n,

infwa-ved aspcw:m,nq  de )aczfm. wag idsnticsld with shat of the

suidic 3.'3"3“&13’02"‘

agidie produeu of the reac Liem of coxznem trated hrdroeh.mri@
aol&/metﬁ.c aeﬁ,ci with the diketone { (10)4,

'Go -Loco wmysia ai‘ estorifisd mmple:a {@iazmone i;!mze) of the crude
' remtiem :pmsdum from the emla-la.o tone and from the diketone 4 shm;ea




that bolh copsmisted of an identicel zizbuxe of o soumpounds {455,

[oed :ﬂk PEE, 3 >y - ) ' B+ . 1} D p-
By = 12.0 hind. asd 557, B, « 12,8 mine, on 160 ot 1407),  Theme

u

were gabsegeenitly idenitified an the methyl estdbsof A-pbenylieycio

hepte3-ons carhoxylic asid (27) and 4~vhenylcyclodepi-decne sawbo:

ey

acid (238) respectively.

» ' . " s e Y, a2 1 ) L P
Treatrent of the ewade dikevene (16} with gonceniwaied bydrochicric
anld and aceble zoedd, -

wmbnated with the tmiketons (20) ox

R ,

Yhe diltetone (35}, con

g

» with scoeacentvated hydrochlords aodd {

[+]
and acctic scid {30 ml.}, Homowsl of the solvert geve a2

rogddue whiel was largely diepolved in othsy and bhensenz., Fhe ooml

spganio solublon vas washed with waler, axtracted with 4T godlumm Iyd

o 2

washed with bains and dwied (VES0 ﬁ)c Congentratlon afforded 0,32g.

o \
o]

of o gumny soiid ponsgisting aadniy of the twilketlone (20 o»

]

S

{ . bax . ~ ; < - a, o ] e
and .21, - The infra.ped gpectzum howewer, also oh
. A -

S
at 1780em. — due to & lactons.

The bagio layor was asldified wiih dilvie mimexwel asid, svbteasted wi
ethey and the orgsoic soludion washed with brlue and deled (S0 A}Q

Rowoval of the solvmt gifordsd %,.89g. of & vispous oil wvhich showad

5

' o I S . ' . )
shaorpiion at 3500-28000m, — and 1710wm, in the infraeved spestaun,

: o s R 21
However, ao typicel thiopbens gbscxpilon bauds WIS present,
Atvempbs Yo purify this mailerdal by dletillation and cryetellissiion

wore unpuceessfuls:

Proatment of o methanolic goluticn of the acidie ma*&e;ri,s,ﬂ. with excens
othoreal dimzomethane fuwmished e dark oil which die#illed, bop. 16077
0,03 mn., to yield & yellow liguid, Tris madowisl had o complex
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" 54 the ingrae
" o5

red épec*bmm but no thiophene shgoxpiion bands . No aftempt

$oloCo Patiern md shoved absorpbion st 17306m,

o purify or ideaﬁify the products was uade,

Treatmont of the c*«u&e a}.}f,etone {316) wi uh petoluene sulphonic
acid ixz kenzene. < o

The dmpave ddketone {16) (2z.), petolusne aulphonio aoid (Bgo) end

wet benzeps (55 wl,) were mized and vefluzed for 5 hrs. On caoling
the react io.a wizture, & black sludge seitled, which kad & gtrong

odour of hydwogen sulphide, The solvent wes decapted zad the mesidue
e'*trac,ted with ehilorofosm, Cembivation of the orgsnic. solutions,
mchmg and drying, afforc;t,& daxle oil on concentration. This
natexiol bhad o complex t.l.c. pwbem and Uaa abandomd without farther
inveatigation,

Bepatitlon of the m,action usiag a cata’iyma Qu'm'hi by of the sold
fumnished glesner ma;t:emalg et 2 lazge amound of unveacted mederdol

remained and & mumbex of producths were formed (tol.c. and f.w. ),

2«(3tuOobuiyl j=cyolopentenens (29)

This sompound was aynihegised from cyciopentanone .and distbylaming.

- K 6

butan=5-one {40) 4
.

oily, bopa 132 /11 Miko o V

ap deseribed by Gill el.al. 97;3.3 a colourless

i oy
G024 17400m,™ end 1720m, L,

The biswsemiearoa,awe derivative was 'r'ac._ystalliserl f’mm aquaeous
dloxan, mepe 22@«229" 3 | S

Trogtment of 3222 w:l‘-h Mzzaahlomc acn.d/%et 15 goid.

A mmtux'e of the dikatcme {(29) (Ggo) consentrated hsdmmhlamo
aoid (30 mi.) and ace'kio acid (30 mlo) wag refluxed for 6 hrs, and




then congentrated under reduced pressure The residue wae fioscdald
with woter, sxivacted with ether (2X) and the combined organic

layers sxbtregted with 4‘5:«? sodium hydroxide, weshed with brine end

dried (Mg80,). Dietillation furnisked 2.3, of an oil, bape 113~
1357712 mme  The infre~ved s ;Jnmmr‘ (ce, ) showsd abporpiion ad
3500&3&0”1 {oydwozy '1:§ 1920cm, ™ {eaaﬁ:@n,,rl} and 16800m, ™ [ely 2=
wsaturataed lu@t@ﬂ@) Digtilliation afforded the major component of
‘the m:i.:x:‘kzxreg “the of /" vusatureied keione, YS{,69?,Bntetmi\ydz?oinﬂmmmw
5 {30}, LCW:A.E"? voed by dts nl“:s:'&-«vicyl@% absorption, N mEz, 240 m ]«,,{E@
10,800),  lid, ;_ ., 23%m p, {€8412,700) amd deep wed 2:4-di :'h:%'u"’;u

WEI

phenylbydrazons dexivetives mop. 1975« 199° (diomwe"chaw?) .
{Found G, 57.26%, E, 5.31%, i, 17.40%. Cy gt ¥ 04 reguizes C, 56.96%,
B, 5om§'f0w ¥, 17.73%). :

Acidificaticn U” ® E{G"i and evher extrzction of the bamic soluticn
afforded a ne, ,z,imme guantity of aecldiec materdiel wvhich was not
investigated.

Treatment of (20) with concentrated suivhuric agid,

Tihe dﬁ.kewm {29) (2g.}, stirred end cooled in an ice baih was
*bx*ea‘ted with concentrated sulpburic osoid (4g.) by dropuwise addiiion

w

and th&n ‘alloved to stand ot room Lemperaiure o overnight. The wesation
’ mm‘mm wad pouved em*f:n ine, Wmm ted with o‘&h@c (5%} ond the combived

exivacts washed wit b wber and dried (MgSO ) - Removal of the solveus
afiofde@ o c:.i.'j. whish showed preocti c&.&?y s,.m.a.la, a?;scrp'i;ﬁ.cn in the

infra-ved specirem o %Le profust obtainaed by twe ,m.w,.v“ of the ”i.
with hydrochlorie and acetic acids, 590,?@8«.% z‘ab;wmoiudamw -’
(30) woe conf zi.zmed hy its 2.4«d1nﬂ*tm"*csphzmﬁhjdma‘soneg Mepo 1 9'7-49

wi sed m‘,go 197=19 9 °

(439

~)



:ZwEthexmarbony}.aQa(js 'aoxchuyl)«cyelcyemanohe (32}

‘1'1: iz compound was prepared am aesc,..-l,ed by Deuben 27 4n 80% yield
bepo 136140%/1 wm, "u’c“'”‘ 4 17%0em, (cyclupentanom), 1{303»10"'1"
(eater) and 1720em,” (cham lm%one)

Trontment of the diketoeestor (32) with cencemmﬁca hvdrocmaw.
aawpacaw.o agid,

The diketo-ester (32) (158.) was wefluxed for 6 hws, with comncanizoted
Yy roollozic acid (30 ml, ) and asetic acid (90 ml.) and worked up in
the usual manner., A Pesovery of l.6g. of seidie meterisl waz obtoinmed
but this was not iovestigated nacause cf‘ the complexity of the product,
The nevutral frection furnished 8.8g., of an oil which exhid ited three
5pots on toloCo pintillation yielded 4o5g, ©f & colourless oil

- sonsisting of Hwo eamﬁ;pounﬂs whieh wexe separa’bed by chromzitography on
gilica (120g.) , Blvtdon with 5% ethyl acetate in petrol afforded
initially an oll with carbonyl abporpiion at 1;’25@1., -1 in the infroe
ped spectyrum and then an o , P - uneaturated kebone with carhomyl
abzorption et 16800:&0:’10 '.i’ha’mo:efa' p@m orpoend wag ldenbtified ns
54647 ,B«té‘brahydéoﬁzﬁémmﬁmpne (30) by formation of the 2,4-dinitroe
phenylhydrazone derivative, m?po,19‘{7»3.999:'%°, »@}iﬁg{@d.mc,’?; 167-199°,

The less polar compound was considered %o.be 4,5,6,T-tetrabydroindan S
cne (39), bop. ;2@ "6664, mie  'The N.mer. Spectrum showed no 03 efinig
proton but a brosd singlet (2B) % T.27 Tattributed to the protons
‘on C,, The materisl rapldly decamposed, the infraezed spectzum (6] ‘:
of a .saz'ap‘le kept at voom temperature for a few days showing absornd 5.
b 1725931,,”1 and ISBScmo'lo The latter value wag ativibuted o
formation of {30) by migration of the double bond into bonjugﬁiomo
Aceeptahle analysis figures for this material nould not be obtained,

68.
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Ze-lpthylevclopentanone

2wCarbethozy-cyclopantanone waa' comrértéd %o the sbﬁiw.ri galt and
Lall«: viated with methyl iodide as deswswibed by Cornubert, 3 20 The
rgultent Feosrrbethoxy-2-methyleyelopentanone was hyﬁro},ys5d and
decarbozylated to yield Z—matbylcyclcpen%zmohe 33 o the puvity of
whish vas verified by 'g.l.c. analysis.

2w{3 ’mﬁxobutyi)a’iamiﬁwlcyclapenﬁenom {43)

48 s*a:izwec; soluticn of dethyleni no'mzm»}—one {40) &4 {8, 53@0, 006 o}
in 2-metbyloyoliopentanone {17.38., 0.177 m.) was refluxed for 1,25 hre,
- at 140° then cooled, neutralised with scetic. acid and ddluted with
ether, The ethereal molution was vashed with brine and dvied (MgS0,],
then 'omoenﬁrate& and the exsess 2-nethyloyelopentanone remeoved by K
dletillation on a water bath ot walter-puup pressurs, T‘\e ..*esidm* showed
a major spot on t.l.2, with a trace of a sligb iy less pa},ar materd. e,
Metillation, bBop. 122-126°/10 mm., afferdsd 4.01g.. {40B) of a eoloure
less o0il, a sample (500 mgm,) of which ves chromatographsd on fine
pilice (10g.). Elution with 30% ethexr in petzel £ vznlshed pure diretone
(41)’(‘303:000 and g.lec. analysis on 10 APL a% 5 R215 AT, Y g

BePo .124-12?°/:1m; {¥ound - G, T0.74%, E, 2.59%. € E, p Tequires O,
V3% By 955, Voot 1759m. ™ aud w'zzwno : “e RoBoie’
gpestyum showed 2 dﬁublac at 8,947 (d:wocps.) for the methyi grouvp

on the oyclopesimnens ring. (Goloo. aualysis of the produet prior Lo
shromatography shewed the presence of a trace of the 2, 2-sudsiidubed

igomorie di ke*bane (42) (ICP’GAPL at 125°, 1:>°2 miz}s.,)(,

An ear].ier mae’i;ﬁ on which was hea\‘.ed at uo for 90 ning, yielded only
&% of an oil showm by g.1.6. analyeis to consist of T0% of the diketone
(41) together with 30% of the 2,2-subsiituted isomer {42) and an
unidentified oompound.
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2eMothyl-2-(3 'eoxobutyl )-cyclopentancns (42)

Preparation of this compémzd was undertaken vsing & pzosedure

© deseribved by Hoss end Levine 290 & soluiion of QaEeﬁhylcyclm»
pentanons {3.928., 0.04 m,) in anhydvous ether (15 ml,) wam codled
ta 0° end treated with o solution of potamsium hydwoxide (0,178,
0.,003m,) in anhydrous ethensl (1.5 ml,}, Methyl winyl ketone
{10480, 0.02 m,) dissolved in anhydvous ether (10 ml,), wes added
dropwise over a per riod of 30 ming, o the sirred reastion mmma
then the : c‘e bath was »emoved snd the hetevogeneous system stixred
for 1 bx, After dilublom with walser and acidifieation (6§ HCL.),

_ the mixture was sxiracted wi’sh'e‘i:hezr end the exitracts washed with

. brine and dricd (Mg50,). Conaentrotion and removal of the excess
.z-methylcyclopen ua.none vielded 2 3 of zn il which showed hydroxyl
and eomplex cerbouyl absorption in the infrg-ied spégﬁﬁémo ‘The oil
wag dissolved in petwol awd chromatcgmphéd on silice (60g,), slntion
with 206 ether in petrol furnishing the desived diketons (42} b.p.
135%/11 mn, (Found C, T2 Geo%, Hy 9e28f G, 0, mequizes G, 71.39%
Hy, 9.59%). \ oogh L{}Gcmo end 1720cm, ™, The n.m.r. spectrom
ghowed the pro”bons of the methyl group on ihe cyclope:ai:mene ng as
o singlet at 9,03 T'. G.l.c. retentien time, 13.2 ming. (10% AFL at
1250)0 L ' . : o -

Farther ¢lution afforded material which showed hydvoxyl absoxrption
in the infraeved spectrum, but this was shown by g.l.c. analysis
to be a mizmbture of three compoundxzo

Goloco analysis of the emde resotion product &howed mb.s." bwo impurities
with retention times of 15,9 wins, and 28.6 mins. (10% 4P at 125°),
wexe prosent in considerable quantities, Heither corresponded to the
isomexic 2,5-substituted cyclopentenope (41) or the oA , P ~unsaturated
xetone (43).



Twontment of the diketone (421 with concenirated hydroecklorig
agld-acetic acid,

The dikebtene (42) (540 mgm,), slightly sontaminated with the
hydrbgylated dwpurity, was vefluxed for 3 hrs, with concentrated
hydrochloric acid (1 ml.) and acetic acid (4 ml.), then poured
into water and exiracted with ether, The extracts wers washed
with safurated sodium carbonate, brine and dried (Mg 250, ), yielding
444 mgm, of an oll on concentration, Ihstillaixen c; the of
vhich showed one major spot om tol.o. although the carloyya Tegion
of the infra-red spectrum wes rather complez, afforded S-metiyle
5,6,7,8-tetrahydroindan-5-one (43}, bop. 130-135°/10 mm, The
infra-red spectram (0014) had absorpilon at lé?éemc”; and 1670om,”
and the nom.r. spechrum showed the methyl protons gs a singlet ai
8084»ﬁ; and the olefimic proton as a very finely split twriplet at
4.4 T . G loc, vetention time,19,6 mins. (10% APL at 125°),

The deep red 2.4-dinitrophenylhydrancne derivative was made in the
usual nanner and recrysitallised froo ethanol-ethyl acetate mixtures,

.00 156-160° (1ite 22 mup. 155°),

Dime%hylamin0a4,4«dimethylpentan«5won@ hydrochioride {46},

Pinecolone (7ge, 0,08 m.), dimethylamine throehlo*mae {68as 0074 ma)y
paraformaldehyde (2.3g.. 0,076 mo)qenhaﬂol {10 ml.) and concentrated
hydrochloric aclid {0.5 ml,) were mixed and rerluxed for 4.5 hxs. and
then tooled, vielding o white SOle Piltration md Tecr7933171sw%ion
from ethanol affoxded 4.81g. (35.6%) of the desived nydrugaiowide
{46}, mopo 127«132 (deuomn051tion)a

2m(3'u0x0—4§4idimethg1pentyl)~qvclopentanone (45)

bimefﬁylamino~4,4«&imethylpentane§aone wag obtalned form the
corresponding hydrochleride {46} in the ususl menmer, The B warnino-
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ketons (13.4g., 0.085 m.) end cyclopenfandne (21.6g., 0.255 m.)
wore stirred and reflused for 2 hrs. ad 140 o The usual work

e yi@]ded'an o1l vhich wap distilled io give the desired diketone
{45) (13. 48 8078} . b.p. 84-86°/0.02 mm.. The infra-red spectrum
(tcl } showed shsorption at 174Ocm¢°1 {eoyclopentanone) and 1699cm9f}
'Lna“p k@ﬁ@nﬂ) and the n.m.Y. spectrim éhowad‘the methyl protons

ot 8.9 {singlet, SH) and the protons on C,' at 7.4 Y {triplet,
J=T Cpoe, QL;

This diketone was characterised as its mono-2,4-dinitrophenyl-
hydraz.one derivative {(157). ('\f 00 17’08‘0{!};1),. reorystallised
from methanol, Mop. 126.5-129°, (Found C. 57.66%, H, 6.17%, N.
14“79%0 glaﬁzzg.%% requires €, 57.4#, H,“' 6.43%, N, 14.88%).

Treatment of the diketone..[45) with hVOﬂoch?exle soid/acedic roid.

The diketome {4%) {5g.), concentrated hydwochlcric aeid (10 ml.}

end acetic acid (§0 mln} wers refluxed for 24 hrs. and worked up

in the manner described previcudly. The neutral fracticn fufnlaned
4.74g. of vnrescted diketone and the acidic material (200 wgm.)
recovered from the reaction wixture consigied almost entirely of

acetie acid.

Treatment of the diketone (45} with p-toluene sulphosie peid/
tolusne ’

p-Toluene sulphonic acid (5g.) and anhydroﬁs'toiuene‘ﬁloo_ml«} were
refluxed with 2 waler aepamator for 1 he., %hen tha réflux was
allowed %o ‘gubside, the water separator draaned ‘and refilled with
$oluene and the diketone (45) (4.5g.) in toluene (20 ml.} added
rapidly tc the resction mlxmuren‘.Reflux'was‘restaxted and continued

for 3 hrs. The wsual work up yielded only unweacted starting matesrial.
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v

2-Plmethylominometiwloyelopentanone hydrochloride (138).

Cyélopen'i:s.none (84g-, 1 w.), dimethylemine hydrochloride (90g-,
1,11 m.}, phreformeldehyde (358., 1,16 squiv.), ethenol {250 wl.)
and concentrated hydrochloric soid (2 ml.) wers mixed and hested
*‘:;;é; :;;'éﬁ“lmen  Ths souvoe of hea® was rewoved uadil the resuliant

i

exotherpic reaction subsided snd the reaction mixiure was then

velluved fox 1.0 hwe. waen a solid preclipliated. "“ae golid was

"Lltered um the wother ligu-ws concenirated b0 yiel 1d & furiher
" - sy ey »-r “ O
cxop of the hydmschlomide {128}, 136.6%. (F77.95), m‘,pﬁ 144-148",

bleeyelopenita-2-anyiuethsns (48}

d~>DEm@GW1E’P‘Z“Ow ul"‘rz‘{??@},(}?@htgu ne vas liberated from the cormespo:
hydrochloride {137} in the nsusl mawmer. The f5 ~amdnoletone (13

0.09 mo and syclopentenone (228, 0.26 n. 3 y were stirred snd
j

%A 140 for 1.5 hr:zw gvolntion of diueihylamive commencing a

‘I'ne ceoled m&c-zrﬁ.cn mﬁ.;«ﬁ;ﬁwa was neutiziized with acebic anid,
0y - x L4 ’ p b &3
un.th ethor, washed u‘i'ﬁh prive and dvied | fiu:. V. . Beuoval of

u*ﬁ;hm' ang eXCOEs c,yc} openhauone e '“ermcﬁ& pracaurs yieldsd ou

o1l which eomisted e tuo components (s,}.gco,a Distillation wfcxu,
the diketone {48), b.p. 92-58°/0.15 wmu., (11.6€) which solidified

epidly, B.p. TL.5-12,5° (petrol}. (Fousd C, 73.53% B, 8.54%, cj.i
160 ?cequiz*es G, 73.30%, B, 8.9%). The infre~ved spacizum {:“”‘4}
showed absorgtion ai Li42en. }‘; This .compound has been repomied by

Nunn and Rapscn Dy, Do W‘)e,lfxeo /0.1 wm, and subseguenily by Golonf,e

at.al. 36 , in two forms. Foxrm A,0.P» 38 .and form Bym.p. EOU {petrol} .

.ceatmant of the dikcﬁtcae (48) with_concentrated hydrochloric scid..
acetic acid.

A m.cture of the diketone (48) (?:g }o com,em::mteé hydvoshloric acld
(6 ml.) and soetic acid (18 ml.) was refluxed for 24 hrs., and workod
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ap in the normel menney, yielding a spall quantity of geidic

niu,me"q [ condandiated by asetbic acid. Distillation st WRLeY=pU

rressure fu roished ini Felly & wluumms 0il whose infra-ved

showed carboayl sbsorpiion at 1780cm.” ~, followed by & davi oil wion
coundd not be pumf:.@uo The neutral :fz.se ion yieldsd 2.5%z. of

il whish showed $hwes spods on %.l.c. Distillation failed 4o

4iam, bhe meterisl boiling ad 149-157/11 mm, (1. 580 )
3 ewﬂﬁ@z@@w,ﬂe 3 on zilice (£0g.). Hiution wifh
fé ethyl soce m'%’,gsa v pevrel forodshed 5 zﬁi”sially 16 mgm. of an Ol
w3 bl mﬁr igentified as the bloyelosketons

T S . v . o B pepimen,
8% by commerieon of ise infra-wed specizum with %hat of o agu,y

prepared Jrom the dlketens by the action of petoluene auhhmu
Further slubtion with thie solvent miwture afforded TTH wem. of

o i -l
0il which shewsd s carbonyl fve quency of 1780zm, © in the :xmf:f&-

p& et{E

3

gpectrun, ther wiwtures of Hale sompound aud uwveacted sbar v:s.yzg

weterial and Minally 350 mgm. of pure sierting materinl. . The maln

n

sompoaent Was ;,m;p 45568 ab Sehydrorybicy {,,pgﬁ}eéccsme i
2cid lmctone (513, bep. 13T ,/12 . (Pewnd €, 72.88%. K, B.77%.
) - - 0 ° . ; b A C}. ‘:.m .
G, K. 0, raquizes O, T3.30%, ¥, 8.95%). V,oa4 17P8en. ", The n.v
rete T =0 :
o . - L? Pl -
speetron showed ouly o broad unreselved wuidiplet at 7.5-=8.5 T .

2o ﬁcCyelov ROV CTelo={ 562, 1 }=00%-8 ==cr—8uane {52)

Attempis 0 prepsve this compound by refluxing "thé diketone {48} (’_dﬂ‘}gxﬁ
with p-toluene sulphopic agid {8g.) in anhydrous benuens {100 m nl.) '
5 hrs. in the nsusl mammer failed to effect any ahmxge: ‘ A@e@fﬁ;@glg
more vigorous condiiions were employed. p-Toluene sulphonic avid

(53‘«») and a.nhydmuq ‘oluene (100 ml. ) wvere velluxed with & water



separator for 2 hyes. then whenPsflux subsided ¢

wag refilled with toluene and the diketone (é&)

e resotion mixture was then refluxed for 2 hmrg.

n o

neutreiised with anbhydrous ootasgivm carbonnie., After standing Cver-

i
wlght the s0lid was filteved off snd wdshed with hot benzene. the

taiuvens solution axd the veshings awmbined and concentraied y

4.08g: of oill, which showed Twe epots on .1.0. together with a drace

of starting i teriel. uhﬂﬁ.dﬁﬁél@%h7“ filtretion affowded the movs

polar, wagmx‘cwmpomant 2% &8

7 Y 20 7y
B g . g 7 i
ketone {52}, boo. 71

2
¥

2
G

renuired O,

PINT g
A Wi R s A
o @jﬁ;; 5 lr{, ‘ﬁ-fz. ¢ __36‘3- ie 5
- 24

ragaon from §,2 T « T8 T toga%hmr with &

showed a twosd wwesyl

&‘}
.u

:}
-
=]
oS
(34
o
et
e
O
o)
o

barely discsrnible peak afd 4.4 atdeibuted 4o the ole
double hond isowmsy present 85 mﬁﬂuw impurity. This majferial wag

extrerely mwmstable, rapldiy deo ompoq ng %0 & byown orkl,

Atbvampied hydrolvsis af the lactone (51

The lactone {51} (80 mgum.), dissclved ia ankydrous methanel. {7

oy

WaY added‘ta g methenolic soluition of sodium methoxide fyom sodivn

T ) v 5 5T S B
(100 mgm.} and anhyirovs nethenck {4 ml.)

‘or 24 BX8.  The coolad aolwtlon was peidifi

acid and worked wp ln the “ETﬁ%» naymer yield

startlng meterial. - 3 .

Redistilled acrolein (50 ml.) was added dropwise to a stirred solution

of 2~earhethoxycyclopentanone (100g ) end triethylamine (7.5 ml.) in
amhydrous benaene (500 ml.) &% 0°. The reaction mixiure vas then

%
20




ghivwed &t room temperature for 24 hye., nsuabtrelised with o

8614, vashed with hrine and dried aﬁgﬂﬁé)c Removal of the wvelaiilos
and distillation of the residue furniched ¥be aldehyde»aa%er‘(ﬁ?}?

0
(10C. 2., T%- %), B.ps 115=-138"/0.2-0.% mn,, conteminated by small
wembities of the isomevic ring-ciosed slcohol (58},  Repeated

distilletion failed to effect a sepavation beitween the sldehyde-saier

e

gnud the slightly higher bolling ejcohicl. Chromstography and re-
P o P oo SN o .

dletiliation eifondsd o pure ssuple of {p?; bo.po TH-787/0,02 wm.

(Fownd €, 61.9% H. 7-46h Uyy8, gl weauires L, 62.85%; He 1605k},

The inf LE-r a2d spachrum \CCJA} shtwed charscteristic sbeoxnpt

sion av

- s . kY . PR
27200m. " (aldehyde; and a cavbonyl region wilth peaks at

, . =3 e

(ketone) and -1733cu. = (aldehyde snd egter). The n.m.x.
, . R - 4 - Lo -

Le0r 4} ghowbd o singlet ab (.28 f{ J.,E{}(,_ attributed to the aldehvdic

rroton.

Presimont of the nldehyie-cster (57) wilh methepolic potessivm
hydrokide

The nldetyde-ester (57) (10g.) was disaolved in o soluti
hydroxide (6g.) in methanol {250 wl.) sad allowad

?nmp@vw?ure for 4 hrs.  The methanel was evaporaied and

f2
prs
G

pil dissolved in uater wnd weshad with etnar. Afpay
(6w H5o1Y,
winlded

,
SN LY Fm e
";’n‘ LEHNT W

f I S 1 ¢ e
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Treatment of the aldehyde-ester (57) with hyircehleorle acid end
acet;c aciag

Traa'tment of the eldehyrle-estez' (57) with concentrated hydroch" orie
acid and aoetio seid ot reflux for 24 hrs, under the usual conditions




e
yielded an intractable, cherred product. Redustion of the weflux

- time to 4 hrs. resulted in litile improvemandt, The following milder
conditions were therefore applied,

A mixture of the aldehyde~suter (57) (1g.), consentrated hydrochlorie
geid (1 ml.) and acetic acid {19 ml.) was stirred at room temperalure
for 4 hra, The solvent was largely removed under rédlced Pressurse,
the residue flooded with water end exiracted consecutively with ethew
and chloroform, ‘The orgenic solutions were separately exiracted with
4K sodium hydzoxide then washed with brine and drled (M0}, The
bagic extracts were comblned, acldified (6W HOL), ether extracted amd
the organic solution washed with brine and dried (MgSO,).

Fase soluble material,

Concentration of the ethereal solutien yielded 120mgm. of liguid,
géverely conteminated by acetic aeid, Esterificetion with an excew
of othereal diawomethene to facilitate removal of the agetie

acid, afforded en insignificent quantity of material.

Neutral Products,

Congentration of the ethexenl salu'ﬁi@ﬁ yielded 450mgie, of an oli
showing four spois on %.3.co (404 eihyl acetate inm petrol).  Chromes
tograpky on & finewmesh silica, using 20% ethyl acetate in petrol as
eluent, furnished an initiel semple of pure equatorial lesthozye
cax‘hénylwtlpace‘comrbicyelcm(3,_2, 1)wootan-8-one (642) then mirtures

of both epimers and finally pure sxial epimer (64b}, The stmucture
of these epimerio acetates were assigred by comparison of thelr infrae
red spectre and ’g,.l'geo retention tinge with an'hher_x:tic sémples_ pyepared
from the corresponding alcohols wring acebic anhydride in oyridine asn
described in Part IT, Rution with more polar ;.zolvan'i; nixtoures
afforded le-ethoxycarbonyl~4~hydroxybicyclom(3,2,1)=osten~8<one (33



oy

8o

s a mw*« ure Of splmers, Concenbration of the chlorofozm s~lutdon
gave an pdditionel quantity (100 mgm.) of these aloohols,

%aﬂimethEHmwnaaaqam@ ngggggmggmgnoammhydrochlarmde (65)

| ' Do . ° T oAl s . 0 2oy
This sompound was synthesised ag aeserzb@d'by.adamson" in 67%

Q,?‘c(.)

Aeld, mep. 160-1687, and used wiihoud puriiication.

(3 =Oxon? ! —petalvironyt S-orelopentenoms (86).

Cyelopentanone (Zig.. 0-25 &) and 5-4i u@mhylamzaOew* ymebivr L puond

b

ral
phenone (16z.. G.GBL m.) . liberated from the corresvending hydro

. . . O cnrr s
{55} in the usual wmenner, wewe sitirwved and refluxed at 140 for 20 wins. .
0

evolution of dimethylepinse commensing abv 80 The voolad reac%iom‘

wizture was neutralissd wiith scetic aeld, dilubted with chlnrafamm»

washed with brins end ¢ ,A}& Ranpval of the shlovefors snd
-.i. N

proess cyclopentsnoue vnder reduced ressue
ropidly solidif xeaﬂ B.l.e. showed ihe ;
ich the desized diketone {66) (14.78.

usivg & Wondta ma%ai ba&h, BaDe LOOSLTO The wesalidand zol
s e 5 et - .
had m.p. Y {meteol),  (Powd 1, ?6;53k$ H, 7.945. O

/\

i w s . oL, ..
ﬁ@q’tﬁ;ﬁ\%‘ 3 s a 3 & 21);});; I .ﬁ, “+ ;;:70 '\4\)}0} o .‘f &..l;'x‘f: i ) ’T‘fﬂm,\ 'i,}'?,é’ ké _Ju,mx‘

- )
1686em., © (aromatic hatos

The mono-pemicarkazens devivative (139) was mede in She usual wanner,
mhpa'iﬁﬁmlﬁa (avetio ecid-water). (Pound §65.98%; B, 7.02%, W, 14.57%.
® .

, 6F?1_3 5 mqu;.m,g Cs 66.87%, H Te 36% N, 34.6205). | \F”Cm{) 1890em,” .

The 5mpuriﬁy yresent in the'crude reaction mixture wes obtained by
dissolving the pre&uct in hot ether and then cooling in 1@90 The solid
wh¢ehpmnoiyﬁ$atea was recyystallised fyﬂm Pmbanous MmN~ 1%9, \mLJ‘ SO
(Found G.:,- 79 "‘?’%e s 1.5, ©, o5Bap0sy Tewies . 79, 755h,




The 5‘15:12!"‘&’ "E‘»ﬁ s;jgwizs th {P’QI } rad absoxptian at 173%sm. é 33580’
and 1687em,. efesa 752)0 . The n.m.z. spectrom {GDC“E} elearly $nddc

thet the eom mpovnd hed two arematic keione s8ide chains and ous
@y&iﬁ.ag}enﬁsmom r;mga Ho spraé'tx'al evidence could be oblained o

{ifferentiste helween the 2, delsub.minuwa cgclopex; tanone shructure
6“2” and the 2,5-disubstitvted isomer (68).

Trestment of h“u, trilatons (6; ) or {68) with hy€roshioric acide
acevic acid,

The triketone [67) or (88) (1g.}. somespivaled hydrochlorie acid

{2 m1,) end aceltic meid (6 ml.) were refluzed for 24 hrs. snd

worked vp in the usval manmer using chloroform as exbracting solvent,
Recovery of aoidic maserial from the reaction wixbure was negligid
and the neubtral {xaction 7iglded 870 mem. of unreatied szr%;sxe'é:&ng

material,

o

Attempted intramoles suiee Aldel condensation of the triletons (47 ew (458%,

The 4riketors {67} oz {68) was zefluxed for 11 hus. with a sclution
of potessimm hydroxide {Q.6g.) in ethansl {80 mi.). On cooling
a0lid precipitated which hed & similar infra-red spectrum and | ,, SR
%o1.00 to stérrﬂ%:’i.% nterigd. Concenivation of the mz:gsher liqt,;o:a:
ylekded further qz:».an*i;i'm‘&:-za ‘9f the vnreasted triketuns, .

T

Trestment of the diletone {(6 with concentreted hydrochloric acide
seetic aoid, - '

& mixture of the diketone (66) (5g.), concentrated hydrochloric asid
_(10 m.) and acetic acid (30 ml.) was refluxed for 24 hrs. and then
the bulk of 't;he awlven'% removed under Fedueed preasure, the residue
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N,

fianded with water and exbracited with elher. T%é'ﬁﬁaﬁﬁ&@ layer .
wag exiracted with 4¥ sodium hyé:fasziﬁe, waghed with brine sud
dried «ﬂgﬁib Yo Consentration furmished 500 mem. of newizal
znrm.ems;lﬂ 3aown Yy %.d.0. o consist 0f the steriling waierisl
together with & move polar compound, believed 40 be the lsch Ad"

£72) on the heeis of ive iafra-zed speciyam, { “d‘:' ' 1700, ,%(.

Thig preduect eould be separated elthew hy ponewhah shf:i’ eult we-

sryetallissltion from othenod oF were successfully by wved duetilon
of the dikedone in the wsual manney with sodlum borchydeids,

followed by chromotogreply on silica. The lectone (720, thus
4
&

.7

B
A\«

obftained, ves pecryetallised frowm ethanol, m.p. 1052077

sl ¢ o " 555 e < 3em £ »
G, T8.2%0, ¥, B.04%, @l‘j""‘ﬁz raguires G,

% et e ;
?ﬁngg}‘}b :;,\ ?J,'
gﬂm« ¢ ond . . o e een

‘ﬂ 1785em. e The m.%.T. speotrun showed 2 doublad at 5.23Y

4’ . D o . P .,
{Je7 »gg:-&@} for the ¢, 9s0ten.

orzanie leyer washed with brine end dried
yielded d.lg. of an oll whickh wepidly sold
Recrysteliisetion fvem sthanol was exirsuely 418

matorial wno oolovred end of similar %m

<t

Recrystallicntion fyvom LonREnge]

Iy T v o en o
o low veeovery f} of & oplovrless ,s;vﬁ..‘i,ef».g.

resdildy froem edhancl.  G.l.s, mw

maserial {diasonet
150°, B,
eycloheptsd-ene carboxyiie seld (75}, m.p. 127-125°, (Fowed ©, 770588,
By, 8.0, ¢ 15 Hy00, vequires G 18.2%%, B, T.88%. Ths infre~ved
spec’om -ghowed absoxpiion at 330%2800@1:}5’7‘ {ncidie hydroxzyl) and
17006m, (carbonyl)o

oyt 4o ane} h AsTy] am ramaem g e 20 A <3
Ry BRSNS IS WAS & pi.;,e. @ " "‘ g e .5“ < Q)‘ QY "
240

B 6.8 mins.), smbmqusnﬂy identified 8z 41,—-rf?"s;m'§;a;v‘1‘"’?}'—?
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catdon of & gample of %he

t" s

4w - o a ~- PR P T TN
o yisided an il which shoved one spot on b.l.s. bub

”

tm'z% s, and 59 of an ecld swbseguenily

»pyolobeplodetne carbo '“*r.s..w &zvﬁ,d {747, Atbampie to obloin

) shlonal soyed
b

L5
wixiuye of scids {

Y a3 g & ) i i
‘131.!3.0,} zand apesic coid 14
A i el G i F AND W, RS ad -
eouied, beoified (4Y Hnli) and oxirs

N wais e &S e suen v “d g
wnre weshed with brine and dwried yie

B st o I L L
infreeored spectrrm indd

Sariving noterd al dooothary ol ’h 20Ma
FORT WL BANeILaL eSO R0l WA

Abha .5" seprrablion af 1-n .ml’z@:cy:.wmw"’
i -

ur ‘ b
Tz i

el -
82') ek led :ﬁ

4

A mampls of the m;n dig o

g a0 Y
BQ B

sraess athavend ddoucmosh
GRGEDE 2uNeledl LaENINT

e, 6 s et
Bo@Tn G M,,.0, wegudzen Cp ;»o ;

o The n.v.r, spestrum show eti an o
o Golo, mmalysis (1% FobD ot 150 ) indicated thas

m:mure of two iecmewic products, {82) and 83},

Reopoated distillisatic

and the appavent b

A g s gy i
Aty '4'.;33.?.(41“{)6‘1;1

X gu T " O T T 1
SYLLT r:,wr.um,m AP poake

o (3% Pob0 ot 1507) showed this %o consist of 45% of the 7 gotd {7
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bydroboretion of & wixtove of esters {82) amd {§%).

- c, Y P e 4 " Coa v\ .
mintuxe of the estevs (82) op {2,480 wag 2ddnd 40 o

1

3 oo ey wtnedioed By
diuh Dnvalodride

vy ot oY .
R RS L

R;"ff& i K; €&

lc‘wmw.v.:,w (R SO ,..A,-A!. X4

s ey e oy »,J et wh Toon semnessiure §

u';";:?.w RN ‘i‘:ay Yoz (8 ml, }

e m{ﬁ‘.‘. 3 1* 7'l "‘“P i‘"
N . toEme,L Y O,
Ja ?;:«,fid,;‘;.% T"&"" "32“" 2 '?.42’;}.3'3

She soganie L,ym

sutradion

zorphicn |

3 P?}.J‘w&‘i e poaks

“ .‘ o
S em 3 ri

,,,x;h_g P 'ag,’ e ATty RN <151

MAzddo

wolag melilsr mhmee cf pofiium i‘%m ¥

o ‘.‘.iﬁ’*lf’ ab:

zpd Tt é;::?:},;’:‘},m:ﬁx%m - ethorate violded wirfures of stapdiog

were diffisudt %o

gepazate,

. . .. v
.. oo LN
.

Qz"ﬂ,ﬂmtﬂ.em of the mix‘iﬂma of ﬁiblﬁa S o
The” mixture of ‘diols (1.8g.) formed by h:yd:mbmﬁon of ﬁhe estem




{82} and (83)9 wos Gissolved in acsione (70 3,) and the

.su:im'eac.i aud aoolec‘t golution ‘f;".;‘ei‘iﬂ@ with an emeesa of Jones
reggent 450 The roastion mlriuzre wag atiired ot roon teapexaturs
overnight, poured into water (100 mi, Y} and extracied with ether,
Tho sthereal sélution was e:;'sz'c, ted with 4N sodiva wydronids,
washed with drine and dried (Ff.gSO }, yielding 380 mgm, of an

0il vhien partislly sclidifisd, &xywaﬁl lisetion fyvonm ethanol
yiolded 2 ecmpound vhich ted ideniieal Bem.r. Gyecirun 20d Zel.S.
retention times %o the lactame (72}, Efforts ¢o oblain e puwe
semple by recwrystallisation failed %0 pz:ovide shaxp melting meburisl
and thus positive identifleaiion vas not poseible;  Mechanistie
considerations- suggested that tais vas the cvdmes uf ke prodnct
prodiet from the bydrochlomie aciﬁ»&e?%ﬁc acid rsagﬁ:iom

Apiddsd ».c::z’i,io*z of the besis extrast be fr th 68 hydzochlosic anid and
ether exiraciion furnighed, afier deylng ii‘ggbﬁ i end connéniradion

JLo2g. Of aoidic material vhich wag drsaied wi Uh axsoss 4igz0=

gote

metheme in the uvavsl mamasr. The resulient oil wag Tilterad
urough & short colum of gilica Lidny 944 mfzmo af aatorisi
vhich showed three spots on iazoca- Crnreful chrometsgmaniy
of '5;1?‘-‘ pixzture en fine silice {105, } usimg 255 etder In TR el
ag eluant, afforded 150 ngn, of eau}ulf.ﬁ?&)&"‘é}m:?iw» G oade
{pwtolyljosyelohoptana( 77) yhap, 17: «m'ef» 71,2 i, {Fowad O,
73550 By ToTTRe el zequizen O gwoaa% By VAR -
\fcr"lfé- a?éf}&n@ {estor) aﬁﬁ 17i%em, {Iﬁe';::mma}q  Fhe BoBele
speotrun shawed the 4 proton asz o muliiplsd cenlred i 6045
on whiah was superloposed the 8 inglet for the carbomethouyd
pro‘cona et 6.32T (6 loco,R& = 20,6 mirma on T F60/1% % ot
200° °

Elution using 20/ ether in petxol yieolded miztures of the
keto~eater (77) end the isomemic compouwnd (78), 305 Bthew in
petrol afforded 260 mgn, of 1«-me%h0x§cwbow‘iaé.w{pmi,0w.«,}m G
oxocycloheptane (78), mop, 80481.5" (petrol). (Fouwnd €, 73,847

o



84.

Ho 7089%, o0 Tequires ¢ 75.8%%, B, 7.14%). U oot

1742cm, " =1 (ester) and 1712em. (ketana) The numom apeotrum
showed a miltiplet centred at 6.4% T for the proton on C A partially
concesled by the singlet at 6.33 T attributed to the cerbomethoxyl
protons,  (G.l.c. &, = 25.4 mins. on Tp P-60/2% 2 at 200°).

Mowe polar Golvend mimtores vislded o Purther orvetailing matorinl |
_'wlﬁ.i'a}:;‘ﬂh:mzfi. ene wpot on t.1,8, end wblen eppeaved W he .ar_ R

" Zoneous €n Znlot, This wes tentatively scoigned the stw :?;'a:':ezé
{79} o {80} wa the Isa&.s of spootzel dale, ifz;%ir 39A4em,"
(e2ter) and 1550m, =3 {kotene), The mam.Pe spectrum 5hoyed
‘poako for the methylone prolens adjecant o the avomsble ketons
(7.1 T, triplet, J«7 ops.; 2H}, the protoms om the tud eavlo-

nethony) goups (6,34 T, aligict, 58}, the phenyl pretens twl
fo the metiyl growp (2,777, doublet, 2H} and the phenyl pretans
adjacent to the ketone fumction {2,247, doubloet, 28) .

10%]

Identical Jones oxidation of lg, of thw mixiure of the wmveluzzied
eaters (82) and {83}, yielded TiO mgu, of meddie materisd vhick
. was eeterified with Jissometharne affording & p*cdzz\f: with ddemnticeli
infra-sed spoatrun sad g.l.c. metention - S.m %o the Soston
ipolated shove, '

Convezsicn of tho lactome {72} %o l-methexyoerbonyl n-no"*cwi .
Zﬁ-tolgl)wwalohepmnm (h}g_ .

A solufden cf the isotone (72) (100 ‘mgm, ) in dz,',y tetrebydrofurnn
(3 ml.) was added slowly to a stirved suspens fon of 1ithium
alurdnium hydride (2 mgn,) in dry tetrahydrofuran {2 ml,) and the.



85,

pixtuve  refluved for 10 kres, - Saturaied armoniun sulphate
wae eddod carefully, follewsd m; dilute hydrochloric acdd |
wniil the lithium malis ddszolved, Extraction with othyl e
scetatn, wvathing and dmr.ha@ of the ocrganio solubion affonded
materisl which showed hydrozyl shsorpiion bubt vhich uas

»

trenspareat in the carbonyl zegion of the infrae-red gpooteum,
"‘z‘oa.wam of thiz profuet in scetone, witd ‘am’eaa Jones reagens
for 20 hrp. affowdod seidic materiel which was osterified uith
Isguwid ke toventor (7). This com
hed identleal infreered speciiom, % 1, aGg a0 &.1.Cs (P = 2

ming, on 74 BEO3% 2 ot ¢ ”’3’} o the leas polew ke uf‘w"’GZ‘: 2

digmomethene o yinld ths

\'\

pre@w«a by hydromorativa-ceidaiion of the mi*’*hv re of saterg
(82} and {83}, '

5

¥, . g
ﬁr&m’bowamm amd owidation of the esier (62),

produes from l *c?."*@ra}u oo

{66, ¥as conversed to the methyl enier {82) ‘és"? Ciazcunthme,

‘Thisg %mpﬂ.e {1.25 ;n} was hydrohorsied in Giglyme eslng sedina

L
' .
LR PR = w3 Tt
& ?ﬂ:’f& e dn thy manner degoxdled

porehydride and voron dud Ay roxids

above for the mizfure of cojems, ezoopt e 4

wes sbizred for 1.5 hwB, o zroons hytride wes dentroy
wvater and the a g"*m»‘rmaﬁe dsecmposed by the .':%@C?.u'efd on of A
soflun hydrerids, then 307 bydrogmm perezide and hs m}.:m;z.m'
sitizred a% 400‘ for 1 W, The usuel work up Purnished & mixbo

of diols, (no earbonyl oy double bond ab'*emﬁ.oxz in the Infraered
spectmm),' weich was dissolved in ncetone {50 ml.}, _coolec; o 0@
snd ths atizred solutien treated with an exeens of Jenee rToagent 43,
The rosotion m:ixwxe vas stivred at room temperature overnighd o ond
wozked up as d@sombad eamo'ﬂma vielding an acidic fraction which wes



86,

csteriflod with diagometbane to yield 720 mgn, of odl. Goloos
enelysie (7% 7-60/1% 2 at 200 } shoved thet the major component
vag l-methomysartonyl-3-oxo-4=(p-tolyl }-sycicheptans {77),

(8, = 20,6 wing,) wegather vith the acyolic: keto=disster (79}
or (€0) and a sigaificent quontily of m unldentified produet.
anoma,sogza:oh;‘; on silica (30gz.) using L5% ether in petml X
oluant, removed this byeprodust and 208 and 30% ethor in pelirel
afforded the pure ketoesoter {T7}o

The neutral feagtion vicided a cxvetalline solid which was
mzozvamllmui from ethanol 0 yield a compevnd with compavable
infraw-red speetiam and idenitical gol.c, Tetentlon times o the
Instae (72).

2ep-Tolylbicyehow{3,2,] )=ooteRetna0u0me (84},

p-Toluene sulphonic zeid (4g,) snd ankydrous benzene (200 ml)

' varé“.-r@fltzmd fb:»‘: 1.5 hys, with & weiew m@paza%z; The aowes of
heat was yemovéd, the vater sepawator drained and refilled with
anhydrous beazene end the diketoue £66) {10z}, dissolved in
anhydrens bensene, added o ‘the veaction miztuve, The mefliux
 vos restewbed and gonbinved for 5 rg,, whon the veagilon miviure
yas c:)ol@d end reutrelised vith enhydrous potassium curbonats,
M‘%em gtandiug cvem.i.g,m the solld wes filtersd and washed with
hot benzens and the Lilirate ccmentz*m.ad 0 yield an oil which
rapifly solidified, Eeoxys ta:llﬁﬂaamm from winirsl guantidies

of othanel yielded the dsaired product {84) {7.58.. 81%), mopo
66=69,5% (Found C, 85.0Th, B, Ti51% 0ysH,; (0 zequizes C,

84 .87%, H, ?QGO%'\")O The infra~zed specizum (CCL ) shoved ebsorpiion



8% E?S?cmaaﬁ and the WolTo spectrum bed o complox “ﬁmﬁwﬂ at
Tod=Tod4 T (ZH) ahtrxbuted to the proions on Cyend ¢, togashoy
with o peal ot 4,21 Wf(taiwlet,393 7 cpsu, 1), sselgned %o
the oleflnic proton at 83 ”bo carﬁﬁspondlng semicarbazone .
derivative was rneryﬁtalliaeé f"um aqueuua ‘acetic acid, Eapo
1‘%:»}.8_; . (med (2,?1922%, HE 8, 88,o Hy 19550550 6H19 5
requires Gy Ti, 34%9_»-&» To21%, H, 15,80%),

Praatment of the Picyela-ketops (84) with hydrochlorie acid-nosiic
acid, - '

The bwyclo»ﬁzewm (54» (21:’ by concentrated hydrochloric agid

{4 m?l.e) ‘amd acetie acid {30 ml.) were zefiuxed for 24 hrs. ed
“worked up as dease::m%md For the diketone (66). The neutrel
fraction yiemea ol(} mgne Of golid shoun kg telaca o camisi:

of the lagtons ( ‘47’2} apd e trecs of the &i.kstane (66), Reomystel-
: limaﬁi@n freﬂ athonol *&fﬂ“mﬂ@ﬁ pure lastone, MePe 105 RGSO
“ddentical in all reapsois to the Bamplx, obtained fron simlm:
treatmont of Zhe dikwione.  The m’*m ic frection yiel meﬁ lce’ég’c
vbi" ﬂoi:}.d with identical infre-red speetrunm W0 the pr aéuc\. abtmned
| from resction wilh the diketone. f.l.e. analysis (39 P60 ot
3.:;00) of a senple of the wpl=fiizod reagbion produe.’t, emsvzi"md
ed o mixture consisting of 4555 of the
5550 of 'she i coner (?4)

by diazomethans, vew

J

ifd
cyclohep‘benae' r«mm {73} and

Sali etb,vlmm mozﬂ’mbv@msbpmm mmmm*w hfﬁ?mhiema (86}

This material was ;symhezaised as described by Rnott Min bl% yield
mopo 190-«192 o Iﬁ wap uged w:«.thmzt pm:ificationo

.__(i m%mghemﬂ«ﬁ“mxogmgﬂ}wgyei’cmenwnone g QL

BQDImethyla.m -4 ! =bromopiophenone hydrochlwride (80) wan mem E,eﬁ

87.



<%

and extracted with ether Jielﬁﬁ ng the m:rrcsapandin B ~amine-
k@%:sm as a aulmg on concen am.mw

3:33132@%1%5.%:14@?;bmampmpmpmmm (26,285, 0,078 m,) and
cyclopentanone {208, , 0,238 m.) were stirred and vofluxed st
1400 for 20 WINR, o then cooled end neuiralised with acntic aeld.
Addition of sthex w.zmccl preecipd taﬁim of 8 molkid which was
fﬁ.li:m:ad. off. The ethewxeal solution wag vashed wii h bring,
dried {Mes0 4 b and concentrated yielding san odl Whi@i} 501\3-&3»{‘1&43@
Toloe, indicsted that ths fi1¢ m mzd the. ather soluble medosisl
vere bobh nixtuses of 4wo comp soundsa am;a.eh could not be purdiis
by epystellissvios, Coubisstion snd distilletion, bop, 166-
176°%/0.4 vm., yiel ided pute di iketone (85Y {14odzos 62.9%), mops
69,5-T2° (notzal). (LGLﬁd Cp 56500, B, 5.15%, Br, 27,255
uldn}m@ Be reguizes Oy Jaagﬁﬁg Hy 50186 Bry 27.09%).

' ﬂﬁfml"@,,%meu% of ihe dikeltons (85) with epnceni®aied hydreshloric
agid-aootic asid, ' ‘

The diketone (85) (4.g.) sas vefiuked for 24 ks, with eonsendratad
v‘:ixvdx’aahloficz aoid {8 =i, ) end acetis acid (2% mi. ) and wnrﬁhc;u s
4n the manner deseribed for the &ﬂ&\lgﬁﬁuﬂ waa:.,mcm en dhe diketone

i (66}9 usdag benzene 8s ezt m@tmn mlﬁenun Tokowe ,ssmwe@. the
neutfm fracticn %o cous % of the ate arting material end a nmove .
polar compound showing abm;\:epizwm in the :!.nfx'a«red. spectrum 8%
1780em, JLo' Xeo sopsration was ataemoierfi:

-Concentration of the taeia © fmet.mn yielded 3.3g. of a whise 5elid
vhich reorystallised from othenol %o give 2.8g., (67%) shown By

[
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oL, Enalysis éfwan esterifisd sample (diazomaihane) %0
gonsist of 45% of 4a(pebramaphcqy&}a gyclohepi-3-ene carboxylic
seid (87), and 555 of 4= {p-tronoghenl jocyclohepiod-ens carboxylic
acid (88), (35 P-€D at 150°, B, = 16,25 nmins, and 18,0 mins,
regpectively}g the ntructures being sssigned by snalegy with the
potodyl subsiituted cyclohepiene scids,
Reerystallisztion of the erude acidic product from benzene-
petrol mixtures Yurniched » puve somple of c{@sbrdmonﬁfQVz}~
syclohepieiocne carboxylis seid {(87), mep. 155-157.5%, {Found €,
57.25%e By 5.17, Bz, 27160 Gy 8, 0, Br requires C, 56.94%,
H, 5.12%, Br, 27.0%%). The infra-red spectrum showed sbsorpiion
at 3300-2800 chcl(aeidia nydeouyl) end 1700cms =1
The n.m.T. spechrum showed a triplet at 4.0 T for the olafinmie

{oarvouyl}.

proton at u?\ The puarity of this materisl was establzsﬂa By
Belas, anelysis of a sample estevified by diszomethene (1% F-£0

at 150°, R, = 16.25 mins.)o

2-p-Bromophenvibieyclo=(3,2,1)-00t=2-en=8=0ne (69},

- Using exectly the zems procsduy 5éa fon the prepavation of
corrasp@ndimg pwﬁe?y?bAc volo=totone {84), pmt@lﬁen@ saigh 16
“acid (2g.) and the diketone (85) (3.11z.) furnished ..09» i"
erude reactisn mizlure as a solid, Lsmsietz&g of the deci
pr@duct and unreacted starting ma%arialo Purifioaﬁ*an by ro-
erystallisation from athsnol or benzanéfpetrpl mixtures ;axledo
Filtration through e short column of silica using benzene as
_eluant yielded 2g., (6B.5%), of the ketone (89), m.p. 75.5-76.5°

%



(@tmml}q (Found €, 66,947 ,ag H, 4.6%%, €, 14fe50 B requices
Co- 66 65 H, 4.5%9), \f“”" ‘3,315/52&116 j’l’n The nom,¥. spoctyun
h&d a %roac:,g wherly res »:alved bend at 7.3=T7-4 Af'(;n} assigned
vé and @ pesk at 4,13 T {(twripletd,
NEL YL upem Jﬁg pasigned 40 the oleriuia proton ab 3"}

0 the vmm* g On Gjl and

Trestment of eﬁﬂ < higyole-ketone uag wi ih congentrated QX&E‘G@
shicrie neid-esesls @Eéb

ﬂ

The bicyclée%w?’m (88 ( 300 wEm. ), soncentrabed hydrochlowde

eeid (1 ml.) and asetie soid (2 ml,) vere refluxed for 24 hes,

and worked up inm the vsuzl msmmer vieiding ,320 m@% of acidic
material. A sempls, emtexified by dﬁ.as@m@?;hme, uag subjected
%0 goloeo mnalysis vhich shoved the expecied miziure of 4%k
 4~{p=bronophenyl}-cyelohepi-t-ens of rhozyiie aeid (87) and 55%
- 4~{p-bromophenyl j-oyclohept-d-cho carbuxylic acid (88}, (%
P60 ot 350°, B, = 16,05 and 18,0 mins, xaspeetivslé’}o

JoDimethyleming-d 'ogabhoxy m,&gr@iawm 3G mmch} oride Q“ 3]

This compound wes prapered using the generel prooeduve of Mawwell 42

vielding 80% after recxysiellisadion frem ea%hamiv Bop. 180=
o €6
181 o

avelopentancne (91),

§§ ﬁgemﬁhggg;vhe& z m,p__@m:& =

‘EmDinetmlmim@é“&‘&iﬂmxygzmpﬂ.ophwmm was obtained from the.
corresponding hydrochloride (90) in the usual manner by basification
and ether exirac kiong ;

The /3 -aminoketons (20g., 0,08 mc) and cyclopentanone (20g., Go24 m,)
were stirred and refluxed at 140° for 30 mins. The cgoled resctic
mixture was neutralised with scetic soid, diluted with chioroform



vashed with brine end dzied (WSO 4}-9 vemoval of the sofvent and

oxcess cyclopsnianone yielding a solid composed of twop componsnia
{401,8.), Distillation, Dop- wcscwf io., § mme, furaished the puve

‘diketons (91), {18.0g., 765}, BoPo ‘3’8—4905 {ethanol), {Found C;

52536, By 103 Oylygy wequiren Cp 1.4 By 7.3%)- v,
réﬁcme © and 168%wm. .

-

”r@amel‘-% of ths dinetone (91) with concentratad i_gzdram orig
,gl;ciwaea%m 5850,

The diketome (91} (5.} wen vefluxed with concenizased hydrachlocie
aeid {10 m1.) 2us acetic seid (30 Tz}jﬁm} for 24 hme. and worked wp

in o pimilar maoney 6 the netolyl diketone {#6) with the excepiion
that ¢he basic swtracts were soidificd and the so0ldd asidis producd
filtored, yielding @ct;wg (8‘&« 1) o A sample of *ah:i.s' crude producs

m

weg esterified |dieszome ;,h@,me} for golsgo Mﬁalyaﬁ. which ghowed the

i
84
i}
@
]
D

exiatence of o miziure of 45% 4:{; DIR® an,g*nh@u;;'l; grelohapt=]

coarboxylic ecid (93} and 5% &e{p-n "““’r&,.‘zﬁf},; sayolohert=deone
carboxylis eeid (94), (I &i;’é P60 at 250°, Ry = 14,5 @::f‘*'l% 77"5 winn .
respectively), the structuces being aes digmaed Ly ' b
g.1,8, rotention timos with thesa of the related *3::\“@;«."}’,@ i@
hmpé@m aeids. Reszystallisation of the ¢rude producst from athewo

was not suecessful hud two ewystellisailons frow benrena-peairol

>,

mixtumm ﬁ’mﬂ“ shed mederial which wos Peadily reorysiellised fesm
emmwla,o ' a.-u.» sreatment affordsd an omalyed

g2l scmmla of g’.{w{.‘gg:-
nethoxyphenyi ) ~gyclokepledesne carboxyiie aoid {$4), mevs 137-139
(Pound ¢, 72.80%, ¥, 7.18%; c% 3805 requizes C, 73245, gg 7@@9
The infra-red 8pecﬁm shcwad absorptl on 8t 3300-2800cn. L {asidie
hydzroxyl) end 1700¢2, =1 (embm;,yll)o The x ;nomom spectzun (Gml )
showad the olefinic proton &% 05 ez a triplets at 3,927 - & mm,wfﬁ@
was esterified (dimemeﬁhme} for gol.ds enalysis (3% ¥-80 at 1507
Ry = 1575 mingo)o .



'Tiw mu@&l mvaien, wnsistang of ;:GG nam. oi‘ odl, wse moown %o

“‘*’Tmm of unrescted diketone (1) and lactone (92) by %.1.o.
sod ibe infre-ved spsctsma.'lfc o 1780cm, 1, 17405, 1 and 2080 s

5y

%ﬁima shrlendneloni tropropiephenons hq&mchlwi&a {99)

Thi L8 ccmwun. was prepared wsing the methed of Maswam *Sg yielddng
65,74 of the desired hydrochioride, B.p. 282-187° I% was nead
without purification. '

X o -~ " Y . o p %
ibtempied prapszetion of 2-{3'-ponitrophenyle3?-oxopronyi -

syclopentsnone (05)

The &zyumcmm.t ie (98) wos dissolved in hot watery then codled in dce
and basgified with 4N sodium zaydmxide:o Ether extraetios furndshad

& red oil afier &ffmhing with briae, daving and esoncentration.
material showed the charasteristic dimethylamine group abaowpiions
a% 2840, 2800 and 2750cm, "
30 ha 5@3&11%’:&233@:1&5@@49eni‘tmpmzaicyimmneﬁ The A ~auinpaketona
{158., 0,068 =,) snd cyciepenianone {17.lg., 0.20 1‘5@\, wars abizred

in the infre-rod spsedoim, and was cssuosd

and rei Pluxed for 20 mins., evolubticn of Qimothylamines comnans ing
2t 80 o - The cooled peaction mivduve wi s nentralised with acetie
201d, diluted with ether, washed with vater and dried (vigsa ),
Removal of the ethev end éxcess cy»lopentmum fornighed & doavk

_0ii which showed signs of solidifying but efforts to orysiellise
. it felled, Gﬁr@ma‘ca@x&p&c filtration t‘:hwu@n silica nprovided

ma.terial which formed an aw@mheus solid on trituretion with

petrel, Cryswlliaatmn from ethyi acetete gave o lw TOCOVRLY

of a solid mi.z:ture waioh resisted further numfwa%:! Ny Th@ infrae
ved spectrum exhibided abaorp tdon at 1740cm, L nd 16900332@@11, the
latter belng considerably more intense. This sugrested thet tho



mixture consisted lergoly of the triketens (99) or (100,

together vith some of the desived diketone (95)g:“ Thié matexiel
wns uped for further Teaction (see. below), without purificatien

- since distillation yislded a daxk oil which had th10usly da~
csmpoaedo

Repa%itibn of ih is prepzratiem was ldégéiy unsugcassful due 0o
uasataafa@tary libezation of the fres kase from the hydroshioride
{96), 1t is known that the Manmnich bases of nitro-aselophencies
exe not ateble to beze 475 680 A numherfbf’éi%ernéﬁiVG metheds of
bvlinemation Lhing;maldex-baéi@ c@ndiﬁiene were also lergely uwasuecesss

The use of éiméthyl&miname@hglagalgneniaasme and pnm;%rraaa%@phaawme

in @ wolaw watio of Lg% at 1007 for 2.5 ﬁr@oﬁ furndehed o daxk
i viscaus o3l which exya;alilssu (o) st&au%ngb . The excess solid pe
_mitroacetophancne could not, however, be removed either by crys@ L1ination
”orjﬂistillation, and thislgépraach was sbandoned. '

;reatment af ths cfgde alxture of 5253 ﬁdlnh@ sriketone {69) on
1003 wlth concentrated. bvdrochlov4c pcxa in acﬂtzc aczﬂe-- :

‘The mix%ure of {95) and (93) or (10639 Ilgﬂ) wag vwfluyﬁé for 24 hes,
with concentrated hydroechloric acid (2 ©l.) and acetic =cid {6 m¢0,
‘The’ usual verk up* using chleroform furnished an seldle Frasticn (5o
3mgmo) consisting of a gom, contaminated with acetic 8cid, which waz
not investigatado “The neutral mater¢a1 consisted of .ether soiuble

. and inecluble mazeriala The small smount of- the former exblhitgd
“”;two spota on toloco and had sbsorption of equal intenazty am 1?4Gcme B

and 16900Hh in ths infra-red - speatrum This appnrgnﬁly ccmaistea‘

meinly of unreasted diketawe (95) togathor with some. $riketoms .,

930



The ether 1nsoluble nateriel was meaet@d Mketam (99) o (100 )]
{tuao@o wd Ango}o Lo

ymweth;yltaﬁmdim*g amﬁmg pé@ﬁhemne hydroghloride {1022

This cae»mp@mei was pmpa:r:ed as described by Knott 44 in ?9% y‘lem
BaPo 137@159 and used without purificatiom.

2={20 -Mothyl-3’ -oro=3" amaemvlm@?g_ilmwc1@pen~’camme (106) o

B&mﬂcati:m of a1 aguacus s@lu"aicn ef the hydrocnlamde {105 ) followed
by ether extractiocn snd dryipg (ﬁgsaﬁ)g yislded Zemethyl-3-dimsthyl-
aninopreplophencna. ' :

This B-eminokstono (31.78., 0.16m.) and cyelopentanons (40g0, 0:48 mo)

were stirred and reflured ad 3,409 for 20 mins., then ¢ooled, neuniralissed

with scetiec asid and diluted with ether. The solution was veshed with
433

biiee, dried f(L‘figb@ ) and the ether and excess syclopentanone dis

leaving 23.6g. of r@gzidml odl, Distillsdion resultsd in {ws frasticas,

the lower boiling showing five spots on t.1.0., and the wmein Sreeiion,
BoPe 130-140 /@c?‘j o, (17.9880, 50H), which showed twe spods abtribuiled

%o the diasstersvisomeric forms of the dosired diketome (106)., &

sample of the mainm {raeion wes redistilled, bop. mﬁml’??@/@&s .,

(Found €, 77.76%, 5, 8.186, € 35y g0y Tequives Cy 78.23%, H, T88%),

v”°°14 174lcmo 1, (cyclopentanone) and 1686emo” * {ercmatic ksteme),

The Bom.r, spectrum hed a broed multiplet contred at 6.2 7 for the

proton on G, and wo everlapping doublets (%7 eps.) centred st 8,85 T
and 8,87 T for the methyl group, " :

Preatment of the diketone (108) with 'co;g'zzsntmi:éé hydrochlorie

. agideacetic eacid

The diketome {106) (1g.), oomcentrated hyirochloric acid (2 élo) and

94



N

acotic acid {5 nl.) wewe mixed and refivzed for 8 deys. The

usual work . Tuornished s zﬁm‘zmi fragtion (988 mgm.) mieh' shovesd
three ung on %olnam [l espcnding o the sturting vadtarisl
chmmai:aﬁmpkw on fins pilica {mgn) using 50% bengene in patrol

as eluiing mwﬂxﬂ By resulied in e pextial separation. Tae izasy

pelar mngors 2l, ‘Enza&@ngln‘,cm% 1bieyolo=(3,8,1)-cot-2-on=H-umn
{107 was obtalsed a pure stote in low yield, bop. I cnamb"/am U
{Found C, -&f{)ﬂ?éﬂén H, ‘&’.«8@% 158y ¢ zequires &, 84,87, H, 7.608).
2 (}Glé 17550m, =, Tue DoRo¥s BpEciEUR showsd o olefinie proton,

2 tml%i.pze %, {18} 2t 7,16 ém*’ %he proton on 01, a mulidplet, (22)

2% T.43 A’l’ for the protons on € 4
group ot 8,427 .

and a s.mxrle% {321) for the mothyl

Subseguent frasiious conieined fhe diketone and then mizmituves with ™
2 compound whish sbeorbed af ‘&T@ﬁm.o E in the infra-ved specizum.

Po facilitate c,nwm'kng:« pa.m purificetion of this majer lastonic
couponent, the finel {¥setions vews wmmm}. and *i;z*e?“"ad with sodivm
berohydride in mothenel, “he preduot was eim.n 51';:«:3%&3“ & on aildsn
and elution witk denmens Furnished §mizgf§mwm5mme‘%wza4m§zﬂez’:;ﬁ
cycloheptane arbeayiic acid lacione {(108) as & selid, m BoPe 595"
(pﬁ‘l‘&‘ﬁi}a‘ {lﬁ}«z :d G, 0’8,,2;9%,, H, ,0853%0 a0, veguizes G, T3.29%,
By 7-88%). g%é& 17786, ™", The mmor, smaotm:n shoved peska at
7375 T {madiiplet, 28) for the protons o G end € Cae and at 8,827

o,

(singlet, FH) for the methyl proions.

Reflux of the reaction mixture for the uswal 24 hrs. produced very
1ittle resction (infre-red spectrum), end sztenmsion to three days
also resulted in incomplets reaction,



:‘l’
Shn

In en eaxly sitempt ta obtein the lactone (168} in a pure state
the crude reastion product was roduced with eodium bovehydride
prior to chromstogeaphy. As aﬁov:e,, ﬁx_is sdoplificd separvation
of the diketone and lectons, but the reduction produst of She

. bioyelo=ketoane {107} ecould nod e éhmm;tagmpheg; ‘az;m from the
lactons., This lsctone can be obdalned more,;ea&ily by reaction

of the diketore with p-toluone sulphenic ecid _énc?. gthylene glycol,

described bolow.

3. imethylominopraiephenone hvdroohlozide (309)

This compound uas propered by the method of Maxwell 430 Bays
Ficld and useqi without purification. :

2-( 39 0xe-13" =pheryipronyl}-S-netiyleyelopentan 10583

3-Dimsthylaminopropiophencne (3.5, 0,02 m.), lihorated fyon the
coﬁaaponding hydrochloride (109) 3n %the uwsusl momner, wes mized with
2-nethyloyclopentancue (G.8g., 0,06 m.) end the stirzed soluticn
refluxed st 240° for 30 mins, The cooled mesction mivtuwe was
neutralised with acetic acid, diluted with cther amd washed with

brine, After drying end consentration, the excess 2-methyleyelee
pentanone wes distilled om a water bath, b.p. 5@0/16 TR and the residus
crystallised from benzene/potrel mivtures. The colid ®meeewisl,
howsver, showed two spots on %.1l,e. (3{)’,&7 ethyl acetate in ga@g@ and
consequently wes subjeoted to distillation, b.p. 15():,140‘3/0005 .

_ yielding diketome (103) 3.5g., (76%). Reerystellisction from
othanol afforded a sample, m.p, 68-70°, (Found C, 78.21%, B, 8,03,

S



615H1802 roaquires C, 78.2%%, B, 7.88%). 'U’cc o 1739¢cms 1 ana
1692cm. ~»  The n.m.v, spsctrum showad the methyl protons 28 &
doublet at 8,93 T {J=T epz,) and the methylene protens sdjacent
%0 the aromstic keotome fumction as & tripled at 6,91 T{I=7 epz.)-

G-1.0, aualysin (10% APL at 200°) of the distilled produss showsd
that before crystallisstion, the 2,5-disubstituted compound (103)
(R% e 22,8 nins,) contained traces of the isomeric diketone (114}
(Rt & 20.2 ming. Jo

Treatment of the dikaetone {30%) with concsntvated hydv@cnlorac
acidaace tie scid

A mixture of the diketens (103} {830 mgmg), concentrated hydro-
ohloric acid {2 ml.) and scetic acid {5 ml,) was refiuzed for 24
brs, in the usual menner, yielding 80 mgm. of acidic maiterial and
?40.mgm of unveacted ebarding materiel. - The acidic frecilon was
distilled and & s&mpla esterified {Giezonethane) for g.l.c. annlyss
vhich showed ths presence of a major componend (3807} tegother wit
two impurities. Registillation afforded jephenyl-S-n ﬂylwygl@~
hept-4-ene carboxylic scid (104}, bop. 150-152°/0.23 mm, ($@uam €,
18.29%, H, 7-96%. © 15480y Feauizes Cy 78,23, B, 7, ag Tha
infra-red spectrum showed absorption at 5,00m28000m§ =2 ¢ {ecidis
hydroxyl) end 1T00cm,
no olefinic proton but a vinylic methyl signal at 8,33 T (m, pinglet).

=,

Kearno&yW‘ The n.u.r, ep&cbrum shouved

A aolution of Zamethyicyclopentanone (1.8g,) in anhydrous ethery



. (6 m3,) wes added dvopwise to & shirved suspension of seda~
. mide {0.338.) in anhydrous ether (10 mi.) and the mizture

stirred for 3 hrs. at room temperature, tmder nitrogen.. 3o
Dimethylaminopropiophenone methicdide (3.0g.) was dhen added

- in small lots over 1 h». and the suspension ‘.sf;imad for o

© further 17 s, at room temperatuve. The veaction mixfive

was thon meutrelised with 6N hydrochlorde asid, diluted

© with wator and extwacted wilh ether, The exirasts vews

'(b‘b

‘vashed vith brine, dried (eSO} and cencsnizated, yielding

g daxk residus which was dw%lveﬁ in enzene and filteorsd

 throuvgh e ehodt column of silice (J0z.). Thle 4reatment
- feiled to deeoloumise the product but some of the *'*eault&m

gurl s0lidifiod and this material wae woehed with othen,
distilied and recrystalliised with da.fzmulty fxom ei;hsmmc
The infra.zed speobmm (G0L 4) showed avsomiion 8t ATTTome
ond this ocupound wes ldeoticel Yo a sauple of the lactaus
(115) {BeloBos BoloCos momsﬁo } subsequently obinined fzom iie

diketone (114).

The mﬁh&d cg Ross opd Levine M,

S-Dimethylaninopronicphencny bydvochlovide (109) was mbjem'%éd
%o steam distillotion end ihe disilllete ewtrecied with othen
and deded (MgSQ Jo Hemoval of Hw elthér ueder vaduged wromsure
on & atean ba.th yieldsd a hewd polymeris glass, Comcemiwvetien,
however, by rotexy svaporation afforded a 408 vield of phenyl
vinyl ketae,

bAn at!wraal soluﬁem of 2emothyleyeiopent Senone { J,,gzge, 0004 )
vas treated with & eatalyﬁo quantlity of ethanolie potossinm
hydroxzide followsd by phenyl vinyl ketome (3.0g., 0:022m.} in




exsetly the manney descrided for the propsration of the

aliphatie analogoe (42). Comcentration and removal of tho

excess 2-methylcyclopentenone furnished 4.48. of an oil

whioh was distilled, Dopo 121335°/0,01 ma,  TFre distillate

solidified on standing and was recrystallised o yileld 2,04g,

of the desized dlketane (134), m.p. 40=42° (cthesel snd potzoll,

{Found C, ‘??ﬁ’ﬁé, H, ?.,78’,% €352 0% %@uﬂr&s 0, TB.25%, B,

7.88%}, Tg;’%é_l?sémo and 1689, L The memar. spactIun
. shoved a aim@?gﬁ aﬁ,sggs T (3&} for the muthyl grous.

Bolon. cnaiysis (108 PG, a3 200°) of the dintilled produet
shewed that 1% conmsisted @z.l}; of 492m6?§.‘r53h53i;3.$a56€3. saporad
(114) (R% w 20,2 :s:a,msp}a ‘

Troptmout. of the diloteoe (114) wi itk coneentrated aa;&gm..erie
- agidepcetic acid,

The diketone {114) (500 men.), omcentrated hydrechloris neid

(1 ml,) and acotic eeld (2,5 mi,} wezs mized mifl refluzed fow

24 bhws, The ussal woxk up provided o neutral fractice of

320 mgm, which copsisted of fwo compounds {tolalap @oloBolo
R@@ryaba&li@amm affordsd the less polar coapound, identified

as the lactons {(115) mep. 340-141,57, (Found C, 7:39;4;’ 1,9 8005%,
Cygliy g0,y Feauizes Co T8. 25, Hy To86%}0 Y gcézz L7 Tem The
R.RT, 8peatruin siowd & asinglet for the m&.zgl protons atb fsoﬁm
(38), mitiplets centrad at 8,16 T(ﬁﬁ;, 7.7 T{25, C ) avd 7.2 T
{1z, 4} and & aubsplit doutlet at 5,17 T{1H, J<T ¢pSo, © }0

Tris product wee identiocnl o that cbtained by roaotion @f 2=
martkyloyclepentanone and phenyl winyl ketone with sodamide,

W
G
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Ths- seidde materinl {137 saz. ), obloined from the peastion op on
¢il, was shoun BY Soloc. mmalysis (109 APG. ad 260°) of em
suterified sanple (diazomtizima) 0 be o mizbure ef two ccupounds
(E,e v 14,75 and 18,25 ming, Jo These wozxe assilgned the ovruatusss
{116) and (317) Yy snalegy with the pstolyloyclokepteme moids (75}
ead ('(4).4 The infraered specizum showod absorption a% 3500-2800

l end 3.700ch 1., The B.m2, apeetmm of %his piziure had &
amglei: 8% BoT3 T {3H) for the meihyl protons ‘ol 8 teiplet ot
401 T for tho olefinmic yr mmo

ﬁbw&ﬁw and omidation of the mimtuze of asters (1223 end

Thp mixtuze of tho estess {182) end {123) (2.4g.) was hydrow
borated ia an identicol menmew 0 the p~tolyleycloheptens

esters (82) and {83), yielding 1.5z, #f & mixiure of ddiolsm,

This was oxidised itk Jones xeagent 435 o 28 desoxibed previocusly,
to yield 725 mma, of acidic moterial, whkick wes esterified with
diangomethane. The zesuliing oil {6535 msm.) wes chvcamisgrephsd
en fipe milise {10g.)o The frections clvnted with 405, 45% and
50% ether in potrel wore ccubined end reshrometogrepkod. Thino
fuznisghed 4l ciall,,rg & pure somple Of lewethoryoarbonyl-l-oxde
Jephergleyolokheptans (339350, 136~136°/0,02 m, (Forwmd C,
vzos'gfg Hy ”w% Gy 5y 605 Togmizes c 13158, B To375%

\f 4 1740w, gmaw) and 173lom,” {Le tono)e e mmev,
spaet:mm showad ke C, proton % 6.4 T (18K, mnltip}m‘:) on which
wee superimposcd the methyl ester protoms ef 6,35 T {3H, singled),
(Gedoto , By = 18,1 mins, en T P=60/17% % at 200%),  Furiher
elution 31@1&@(1 lwmethowcaxuonylw GrphenyleSonmonyel ehﬁptsne
(320}, mopo 72“‘75 (petzol)s (Found O 7?a62%g Ep'se‘ i7%
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(“1531803 requires G, T5. A5y By 586\ Song 17390m. ™

(ester) and 17i0cm.” (ketone) The nomoxe spectrum showed the
4 proton at 6.4 T (18, multiplet), pertially concealed by the
ester protons at 6,36 Y (3H, singlet). (G.l.co, R, = 20.2 mims.

on T F-60/1% % et 200°).

+

A solution of the lactone (i21) 4 (100 mgm.) in dry tetrehydrofuran
(1 ml,) was zdded o & stirred suspension of tithiun eluminiue
hydride ( 2 mgm.} in dry tetrahydrofursa {2 mi.) end the mixture
refluxed for 7.5 hvs., The work up described for reduetion of the
lactone (72)g yvielded an oil which showed hydroxyl but no cerbonyl
absorption in the infrre-red spectyrum, Trealment of thin disl in
scetone for 20 hra, vith an oxesss of Jones veagent 43 afforded an
acidis fraction whiech wap esteriflied with diasgomethene 4o yield

the liquid keto-eader (119} which hed identical infra-red speciyum,
t.1oco and golec. (T P-60/% 2 av 2007, K, = 18,1 mins,) to the
liquid, less polay, keto-ester prodvced by %hevhydzohcxﬁ%iun procadure
described above,

Attempted epoxidation of hn mizmture of satexs (122) snd (123},

A mixture of the astere {122) and. 123) (1.8g.), dissolved in
chloroform (60 ml.), was coaled to 0°and the stirred solutieon ireaisd
dropwise with mechloroperbenzole anid {(1.82.) in chlorofcsm (20 wi.).
The reaction mixture was stirred at room temperaturg for 1.5 hra.,
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thon treated slowly with a 10% agueous soiution of sodium sulphite.
The organis layer was sepavated, washed with sodium sulphite, sodium
bicarbonate, brine and dried (ﬂgﬁ%)a Concentration gave 2g. of
an o1l which shoved absorption at 3500 om.™> (hydvoxyl) ead 1750cm.
(estar) in the infra-red spectrum and which had a complex ¢. 1.0
pattemo The oil wes distilled into three frascticnsy (a) 'bopo :w5~
135“/00«% mns, (b) 135-240°/0.03 mn. and (o) 140-:160"/’0005 mme '

=l

: Qloco snalysis of (e,) showed thet i% contained dhe major produet
in 8o% parityo The infrve-ved spootrum showsd no hydrouyl
ahsorptmno Fraction (b} wae & mixture of this compound and $he
keto»ea'zem {129) snd 120) and {¢) consisted of these cumpounds

and more molar mnterials. v This fraction shwaﬂ considerable
hydmxya, absorption in the infra-ved speetmme I,engar rorction

. times ‘increesed the amount of ths higher bolling material at the
‘expense of the lover boiling frsction. Thus it appeavrsd that
fraction () wee largely s mixture of the epoxides (140) and {341},

The n.m.r. specteum of fraotion {a) confirmed the epomide structure,
The proton on the epowide ring appsaved at To15Y(1H, multiplet),
the eater protoms .at 6,37 T (36, singlet) and the aromatio protona
at 2,777 (58, singlet). No furtlier attempts were made o
ehorscterise this mixture,  Fraoutons (s) and (b) were combined
for further resction.

(e). Boron trifluoride etherate,
Treatment of a aalutmn of the distined matarial from the
previous reaction (500 m@n ) in benzene (5 ml,) with boren

trifluoride etherate (3 ml.) at reflux for 17 hrs, was shown Yy
8-1.¢, anaylsie 10 have induced no resotion.




103.

(b) Sulpburis asid,
The crude product from spoxidetion of the esters (122} amd .
(123) (5.8g.) wae cooled in lce, stirred and freated over
20 mins. with concentrated sulphuric acid {58 mi.).
The resultant solution was atirred at 0° for 10% mins.,
poured ontd ice and vater and extragted with ether. Ths
ariracts wers washed with base (gatd, NafCo, } brine and
a.z::iqaq (ﬁgsc ) vielding 1.77z. of 6i} on gam*ent*ra%wﬁ« §
8.1.0, anal,,raiss of the oil (¥ P-60/1% % at 200°) ehowet she-
predominant product was the keto-ester {118), (‘1 s 18.% mims.)

‘end thet a smadl quantity of the isomer (120) (B, = 20.2
"mine,y end & mumber of impuritien were elso present, 4w

improved recovery was cbtained by mcsdziﬁmg the procsdurs
in the follovingz mannen,

Fhe ornde epoxidation gmﬁuc‘ﬁ {4@5&) was dlseolved in
methenol (5 ml.} and the cooled end stfrred solution treuven
dropwize with concentrated sulphuric acid (10 mi.) and §
mixture stirred at roon temperature.  Aliquots removed
after 5 and 10 hvs. wore shown by BoloBo am.i;ysm to condain
inexcasing que.n ties of reavvanged produed buld ,cmmicl«smh}l\,.
atéx%img material Aramimd,» - After 27 bes. the resction
mixdurs wes poured onto ice and water and the aquoocus soludion
stirred for 2 hrs., prior to @xﬁx‘acti@n with ether. The

'+ extracts weve weshed with base (aa%do NeBGO )? brine and
¢ried (Mgso ) yielding 3.7g. of a daxk co}@ured oil on
comautmtione This wao éiatillad o yield 1.3%g. of almost

" colouriess o11, bop, 125 fOo% g ‘which comaisted mainly

of the 3-keto-ester (119), & seall quentity of the H-keto-
seter (120) snd scme unvoactod sterting maderisl were alsp
detectable by t.i.c. and g.l.s8, analysia. Careaful chromae
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togrephy on fine silice separated the"rearra.ﬁ.gecl produsts
from atariing matariallanﬁ rachromatography fuxnishe& TS
1-methoryearbonyl-3-8re-4-phenyleyclcheptene (119) and &

small gquantity {100 mgm.) of l-methoxycarbonyled-phenyies-
oxooycloheptans (120);.bmth identical with camples obtained
fr@m the hydroboration-omidation gequ@wﬂe {$o1o00os 3o¢,ﬂe~
infraeped spectrum)

Action ¢f methyl magm@raum iodide on Awmethc%yewrnm??un%momﬂa
denh@nvlu reloheptane (119 ). j

4 stirred solviion of the kelo-ester {139} (66 mgn.) in anbydzous
ather (5 mi. }p nader aitr@g@nw vos dreated dropwise mi%h ey etharsal

solutien of methyl wsgnesim iodlde Eﬁram magresive (29 mgu.) s
methyl iedide (220 mgm.) in enbydrows other (2 mi.) ] and then
diluted with a furdher guaniily of sthor { 5 ml.). Tne mixdu “s'w&a

atirred - and réflmxeﬁ in 2 water bath for 45 minse, then onoled

‘and tzsated with G hydcoshloxic seid {12 md.)s  The two phese
systen was vefivxed with vigoreues sbizring overnlght, the ether
repidly evaporating, The cooled reaciion mixfure wee extrscted
with ether and the organic aclution extrécﬁﬁd with 48 sodlivm
hydroride, washed with brine and dried Oﬁg504)o Removal of the
solvent yleldad 39 e of an o1l vhich rapidly solidified. G.l.s.
ansiysis showed the product consisted almost eniirely of Z-hydrowy-
Jemethyl-dophenylceycicheptone cerboxylic acid lactone (108},

" Recrystallisation from benzene/pe&rsl mixtures affveded & pure

~ sample, m.Po. 9099209 identical iﬁ 2ll respeets to heterial prepared from
~ the diketore (106).
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The basic exiracts were acidified (BN ES1), extracted with
ather and the organie splution washed with brine and dricd
{ﬂgﬁﬁé)a Concentration yielded 18 mgm. of acidis meterial
wniech was estorified with dismcmethane. B.l.0. soslyais
showed thai this was identicsl to the starting sompound {119).

A atirzed, cthemeal solution of the ketoeester (120

was yeavted with methyl magnesive icdide st refius

hydrolysed and worked u® 28 Cescribed above for the isc

soEpound, yisiding 45 mam. of meudtral and 20 mgns of acds
material, The neubzal meterial was shown bV‘g¢1w&c snalysis

™, » s . sl M3 T
to be o complex mixtvre coasis sidng mw¢ﬁ¢; of two midentified

2

Py

products. A sanple of the agidic frecdion wos o
3y

diamomethane to yield an oil shown BF S.1:8. anal
virtuslly entirely of ¢the methyl ester of 4ephenylef-msthy
cycloheptedecne sarborylic scid {104). This acid has an
identical infraered spectrum to that of & sauwpls prepuved {ron
the diketone {103} by measiion with hydroehlorie and aceldic
acids.,

Redustion of 2e-p-tolyibisysle-

(a) Scéium borohyiride/methancl

The keitone {84) {5.0g., 0.024 m,) dissolved in medthenci
{80 ml,} was treated with sodium borohydride (1.02g.. 0.027 w).




(
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end alioved to stand wez*night at room temperaturs. The
reaction mixture was acidified with 6F hydrochloric acid,
diluted with water and ether extrzsted. The ethereal
soluticn was washed with brine, dried (HgSD } and concentrated

%o yi.em 5.,05 g of an oil which showed one spet an tel.8a

Analysis by gol.c. {103 PEG & at 190°, R = 19.7 mine.)
indicated thet one pure epdmer of Ze-p-tolylbicyele-{3,2,1)-
cot-2-en-8=01 (124) was the only product formed., Uistillaidem
gave 4,3g., (86%), of the syn.isower of the sicohel {i24a) .
as en extremely viscous oil, b.p. 210°/0.06 mn., which rasisted
all efforts &t crystellisetion. - (Pound G, B83.5Th, H, 8.35%.
153130 zoquires & 8406?3, B; B.4PhY. The infra-wed
spectrun (GO& ) s&m«x@& thrse. absoxpiion bands fn the hydwozyl
region, ot 562!3033., ! {#rse hydrouyl), J58?c.ma =2 {ing ramoleculsnd
bonded hydroxqu) and 5496&% =3 (mte*mleeulnxly bonded hydrouyl
fhe n.m.r. spectrum showed pesks at 5.33°Y {triplet,dsd epo.,

5
2

1H) and 4,15 'Y(multzps..,‘b, 1) sssigned $o the pretons ad %y
and ©

3 Pespectively.

Sodium bo-obydride/pyridine.

The ketone (84) (3.9g., 0.009 m.) 2nd scdium borohydride
{0.538., 0,014 m.) in enhydrous pyridine (60 ml,) were ressied
using the pmcedgme deseribed by Feote snd VWeodward 559 Vieldiang
1, 7758, of en 0il which sxhibited hydroxyl sbsorption in the

“infre-red spectrum and was transparent in the carbonyl resion,

T,1.0, showed the presence of wo compounds, the less polsr
heving similar K 7 %o that of the syn-igomer of the alscheol
(1248).  Gol.c. snalysis of the mixtuxe {10% P A at 150%)

t
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donfirmed that it consisted of 655 of the syn=isomer of 2-p=-
tolylbicyctk{;,2 1)=8ei-2=en-8-0% (124a) (R = 19,7 ming,)
end 35% of sunether compound {H w 26,9 minae} sasigned

the structure of the antlazsumer {124Y) by comparison of
ite goleCo vetantion fimes with those of 8 pure ganple

prepared by another routs.

Reaetion of the svﬁmmhq_“ _AAE ? wiLh concsniraied hxﬂpuchl@wzc
aedd. 2014,

'(a) AB@LL@ aﬁ"d &9 sai?en%o

.

ﬁﬁ& Byns&*u@ﬂei 2&&‘ (520 mgm seﬁa esareﬂtras nydrochloric

seid {2 @l '} ‘end acatic aemd (12 dio} were mized and weflured

for 5 hes. then covled, b asified (40 WelE), diluted with water
and ether extracted. The etheresl scolution was washed with

4% sodium hydroxide end brine and dried {MeS0,}. Hemoval of

5l

the solvent ylelded B3iC mgm, of sn il exhil

sing hydroryl

- absorpiion and & carbooyl pealt al li;Ocmo
sp@éﬁrume GoloCo enzlysis {10% ¥ A 2% 190
showed four compenenis, 13% of the synezoe
14.4 mins.), 63%4@f the sntl-ncetate {195 } (R.=16,7 mins. ),
4 of the syn-sicohol {124a) EQ s 19,7 mina.} and 5% of the
anti-alcohol {124%) (. o 26,0 mzaSOEQ The acetates wers
readily separated vom the glechol fractlen by ehwowatography,
and dlstillation furnished o sample rieh in the anti-izouner
(1270), Dopo 130-135"/0.5 me, (Poumd G, 79.49%, H, T.84%,
017E2002 requives C, 75.65%, B, T.85). The infra-red
spectrum (0@14) showsd sbsorption ot 1736em. L ond 1242%cm. ",
The n.M,T, Spectrum hed peaks et 8,03 ﬁ'iangie%p W) 4.97 Y
{singlet, 1H) and 4.36 T {triplet J=3.T5 eps., ‘m) attribuied




%o the protons ¢n the aceisbe group, 9’8 apd G regpectively.
The presence of the syn-mceinte (1278} wee camumm By
compaxison of its retention times on a nmumber of g.l.s.
_colunns with those of an euthentio sample prepared from the
syn-alochol as described below., | '

(b) Dioxan ms solvent,
The symeslechol (J25e) { ::95&} conceniratod hydsonhlorie
scid (10 ml,) eud dioxen {50 m‘lo} were rofluved for 19 hrs.
ther cooled, gilubed wilh watew, bssified ~£,@: Hal#) axd

c;.zwa.c{.@é‘. with ether. After washing with i

drvine (HeSO. ) tho polvand was e vmvcé rieiding
o DN

of an oil vhich solidificd on sta
a2 o g LYo e ) - "
of the reaction mixture (1CH PEG & ai )Lc*i} Y shewed Suo

componenis, 89 of the andi-alcchol (124b) ?é o 88,9 ¢

and 17% of the ayn-eicohel (1248} (R, = 19.7 mins.).

Lad

3

Resrystellisation from acetons end petrol gave 2.25., |
of mti-aepemlylbiqycla«(5,2,1)«acaczaen=eao1 (124b)m. 3.
105"—"10805 [

Brarolyveis of sati-Seacetonvefa(potoly)}=bioyelo={4,2.1)-0g%-
2=ena. (12Tb)o : - o

The anti-uectate {127b) (60 mgm.), obieined from the ayme
sleobol {124a} by aywmsmam@ aczﬁ/&me tle acid reflux, was
sdlowed to stand ovornishi TOOR xemperaﬁure digeolvsd in o
selution of petessium hydroxide (150 mgmo.) in methenol 2 aleje
The véz@lu%i@n vas acidified (6N HOL), diluted with water and |

sxvracted with ether, The ethereal solution was washed wit
brine, dried (?.gc@ ) and eoncentrated vielding 50 BERe &I am
o1l vhick soli chnﬂ on standing. - Reeryotellisation £z om

108,
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acosone furniched a semple of the anti-iscner 0f 2-p-iuigi-
bim10m(5,2,1)aocto2~ena8=ol (124b), mop» 106-208,5°, {Found
¢, 83.73%, H, 8.41%. 5 180 requires C, 84.0T%, B, &,4;,«:}

The infra-red speotm (cc1,) showed abzorption at 3633cm. ~1
(free hydroxyl) end 549005:,41 (intermolecularly bonded
hydroxyi). The m.m.r. spectrum had pesks at 5,88 7V (singleth,
1H) and 4,38 V (triplet J=3.75 ops., 1H) assigned to the protons
on 08 and 03 reaspestively. This compound hed ddentlcel g.l.s.
retention times to the by-product of the sediuw borohydride/

pyridine reduction of {84) and to the pmeduct of hydrochloric acid-

dioxan treatment of (124a).
Syn-8-acetoxyer=p-tolylbicyclo=(3,2,1)=00t=2=0ne (127al.
HV=0=80¢C togx"d=p='5°g".ﬂl CVGlG=l dagsd |00 GoeaONC L Lol f.l L0

The s;m«alcaml (12%) (450 mgm.}, acetic enhydride (2.5 mi.) ond

- anhydrous pyridive (€ ml.) weve mived and reflumed for 1.5 bve.,

" ¢hen allowed $o cool and poured onto ice =nd water. Ths etheresnd
extracts of ‘thie @.qﬁec:us zolutlion wexe washed with 6N hydraohlowde
acid, brine, saturated sodium bicsrbonats solution, brime end
dried \Iﬁg"-ﬁ )o  Cenmcenizetion ,;r’.;cl{?ﬁé 525 mgme (9BE) of wn oil
shown by golr:e\w {1C% FEO A& at 1‘?}8 ‘o conmlet only of %p de fj'g:’cu
syn-acetate {i27=) (R = 14.4 ming,), its Teteniion time bedng
identlcal ‘E:c the *ainom agetate conponent of hyc,mrniorm aed «3.,
scetic acid dreatment of the syn-alcochol {124a). stillation
furnished a sample for anslysis, b.po 118@2:’",’0&5 mme {Found G,
79.49%; B, T-95%. clzﬁg requires 0, 79.65%, H, 7.85%). \(@@%
A740cn. ! ana 12440m. . ‘“hea RoWeTo speetaul showed a singlet ad
8.04 T (38), essigned to the acetate mnp, & triplet at 5,07 T
(3 « 4eps., 1E) for the proton et CS and an 1ll-¢efined tr‘igsleé a%
4,21 T (1E) for the olefimic proton at 030
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A stirred eolution of the aynaalcohol (124&) (219 n*gm@) in
acetone (8 ml.), cooled to 0° » ¥as troated dmpwim widh
Jones roagent 43 until the rod colouration persisted., - The
reaction mixturs wes then diluted with water and sxirasted
with ether, The ethercal solutlon was washed with brime,
drted (1gE0 4) and eoncentrated yielding 170 mga. of an edl
which solidified on standing. This waterial wes showm %0 be
the expec‘b@ﬁ ketono {84) by compszison of its inmyra-zed
pectm and g.lo.c, voténtion times with an sutheudie samvie.

Oxid.a"*w;a £ the anti-pleohol (124b
J.‘Q..

iresa.isment of the anti-alechol {(124%) (46@ ngmio ) in acetone

{50 ml.} with Jenes weagent 43 s in the ususl mennes msul ted

in a considerably slovsr oxidation than ecourred with .,kﬂa A
isomer, The ketone (84) (373 msm.) wae recovered, following the
woxle up deseribed above.

ncentrated hydsechiorig seid with the smt:a.c—

Beac‘b:.m of oo

(a) Acetie scid ss solvent,

The snti-elcohol (124b) (360 mge.), comcentzated hydrochlorie
ecid { 1 ml,) and moetic acid {6 ml.) were refluxed for 5 hrs.
The procedure deseribed for the syn-isomer furnished 364 mgm.
of an o0il which g.l.c. enalysis (109 PEG 4 at 190°) shewed

to consist of the four products obtained by similsy tresiment
of the syn-isomer {124a) and in comparsble ratios, i.s,

the syn~-and anti-epimerie alcoheis (124a) and (224%) and the




111.

corvesponding asetetes (127z) and (127%).

(b) Dioxsn as solvent.

The anti-sleohol (224b) {200 mgm.) was dissolved in dioxen
(5 m1,) containing concentrated hydrochloric acid {1.% wi, )
end refluzed for 1% hrs. The reactlon mixtrrs wag then
cooled, diluted with water, basified (4N Kz0H) and exbrsoted
with ether. Tho etheresl solution was weshed with baine,
dried {HgS0 ‘%} @ad concentrnied yielding 80 mgms. of eil
whioh zapldly solidificd, G.l.a, snalysis (307 PR A ob
19@0} indicaied that the veaoticn wizxture connisted of

80 of the staviing aleohol snd 207 of the syn-isomer {124a).

2=p=Polyl-B-mothozvhicyele={3,2,))=0c8=2=ene {12%)

o

{e) BHydrogen chlorids/methanol.

The syn-aleohel {124a) {330 mgm.) &2d & seturcicd soluticn

of hydrogen ehiorids in methanel (10 mlo} wene rafluwed fop
19 hws., cooled, poured inkc water and extzacted with othex,
yielding 340 mgm, of an oil on concentzetion. T.l.e. {10%
othyl acetate in petvol) showaed the presence of & major produet

The orgenic molution wos woshed with brinse ond dyied (M230))
* 4

with o slightly more poler impurity. Thickeleyer ehizomstography
of the miwture pmvédeaé & separction snd ths msjor produnt,

the anti-methyl ather (129h) wes further purified by &latiliation,
b.,po 140°%/0.05 om. (Found C, 84,06, H, 8.78%, By gE 0
requires C, 84,165, ¥, S.830). The infeacrved speoctxum (L0}

>

}

>




[
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showsd absorption 2t 2834 snd 1303cm.”> (methoxyi), and

the m.m.T, had singlete at 6,70 T (3E), and 6,36V (1)

~ attributed to the methoxyl protons and the protes on (g
rvespectively. The olefinic proten showed a8 a pooxly defimad
triplet 8t 4,377V

The impurify wagidentified es the syn-methyl ether {123%a)

by comparison of ite Rf on $.1.8. and retention timeg on
gelo0. with a sample cbinined by treatment of the syne
sleohol with p-toluene sulphonic moid and methanol, dssoridad

balow,

{v) g;»'i‘olnéna gulphonio scid/methanol.

The syn-eloohol (124a) (438 mgn.), petolucne sulphonic asid
(430 mgm.) and methanol {Y ml.) were mized and refluxed for

4 hese, cooled and poured inte & soluntion of potessium

hydvoxide (500 mgm.) in water (30 ml.) end ellcwed %o olond

for 1'5 mins. The basio solution was then exivooted with

ether and the oxgenic layer waghed with brine and dwied
(HgsO,}o  Comoemtration yielded 434 mgn, of oil whioh exhibitod
four spots on t.l.0. the most polar having similar Efaﬂ, e the

anti-aleohol, 7The o4l wes dissolved in peixel end chrometogrephs

on {ine silioa {10g.}. FElution with 9% ether 4in potrol yielded
in the fourth fragtion & wixture of an wnddentified impurity
end the anti-methyl ethor {129b), 11 the £ifth, e mizmturae of

the enti-and eyn-epimers and in the next three fracticns pure
syn-methyl ether (1292). . Combination of these fraciicns spd
distillation furnished s pure seuple of the predominant sym -
epimor (129a), bop. 120-122°/0.5 mm. (Pound €, 83,955, X,

Lo ]
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8,35%, Cy B, 0 voquizes C, 84.16%, B, 8.83%). The infra-
red speotrum (CCL 4) showed sbgorption at 2829 snd 11220m.~2
(methoxyl). © Zhe n.m.x. spesctrum showed a singlet at 6,707
for the methoxyl protons and triplets at 6.30 T(Ju4 ¢p3.) and
4,207 (J=3.75 opa.) for the proton on Cg and the olefinie
proton respeotively.

' The fourth and fifth frections from the column were ro-
ehromatographed, elution with 2% ather im petwol fuxnisching
a pure sample of the euti-epimer (129b) identical with the
major product from the hydrogen chlovide-methansl resction
desoribed abova,

Quantitive analysis of thege mixtures By g.l.¢, was act
possible due we the small sepszration obiained belween the
peaks for the syn-and enti-epimers.

Rapid decomposition of both epimers ocourred, ketomic
absorption appearing in the infra-red spectrum.

The syn-slcohol (124a) (20 mgm), p-toluens sulphonic acid (20 mys)
and acetic acid (2 ml.) were mixed and refluxed for 4 hre., thmm
coolad emd poured intc water snd extrsoted with ether, The
ethereal solution wes washed with 4N scdium hydroxide, SE hvanse
ohloric acid and brine and dried (HES%)O Concontration yiwlded

18 mgm, of produot which was anelysed by g.1.¢. (10% PEG A g

190°), A similar product distribdution wee obtained to that

from the hydrochloric asid-acetic aoid reaction, wie the predominant
product was the anti-acatats (127b).
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clo-ketons (84) with water,

The bicyolo-ketone (84) (500 mgm.) snd water {10 mli.) were
mixed end vefluxed for 26 hrs. then cooled and extraoted with
ather, The orgenic solution wes @xtmc%e.d with 4¥ sodium
hydrozide, washed with brine, dried (wgs%) and concentrated,
yielding cnly unchanged altarting material, HNozmal work wp of
_the basio extreot furnished no materiel of = acidic naiure.

Similer treatuent of the ketone with water ( 8 ml,) and dicuan
(6 ml.) in a homogensouo solutien failed to dring sbout auy
reaction.

Attempted decompesition 6f the biayslooketone (84) by slo
distd lation. . (

Siow distillation of the ketone at 0.1 mwm, resulted in a
cryetelline product on eooiing, The infrae-red spscizim and
t.l.0, showed that the sterting material had besn recovared
unchanged.

Treatment of the bicyelo-ketone (84} with 4Y sodius hydroxide,

The bicyclo-ketone {84) (500 mgm.), 4F sodium hydvoxide (5 ml.)

snd dioxan (10 ml,) were refluxed for 24 hrs, as a $wo pbase sysiem.
The reaction mixture wes dilutad with water, scidified {6W HG1),
oxtracted with ether and the extracts washed with brine and dried
(,HgS%L Concentration yielded & mixture of solid and liquid
muterdal shown by $.i.¢. to consiast of unchenged starting materinl
with a aunder of wnidentified impurities,
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axids on tho bloyclewketone (84)

The bicyclo~ketone (84) (1lg.) vae dissolved in & solution of
potaseiun hydroxide (1lg.) in enhydrous methanol (&% ml.) snd
zefluzed for 26 hrs, . After ¢ooling,ddluvtion with waler and
aoldification with mineral acid,the aquecus solution waa extractsd
with ether; and the oxiracts weshed with brino and dried (MeSO,).
Concentraiion yielded en 04l {0.958.) chown by %t.l.s. and g.l.co

to consiat of uwareacicd spiaciing mé;%eri&l and & less polar compomnd,
Fraotionel distillation failed ¢ separste the two compomentea.

Po facilitate ohrommtogrephis seperaiion, & methanolis eolution
of the mizfura wae treated with gedium borohydride in the usual
menney, the resultant eil showlng ano cazbonyl abaprption in the
infraered spectzum. Gel.0, indicated that the unidentifiod
compound was unclanged by the reduction proesdurs, A sample

of the oll was digsolved in petrol and chromptogranhed vm Ting
gilica, Elution with 5% ether in petrel initially afforded

the nmew produet and subseguently miztures of this compoumd and

the syn-sloohol (124a}. -Bistillatién of ihe'edmbined eawviy
fractions yiclded a puré pample of 2epeiolyled,Bedimethoxybieyelow
(3,2,1)”@%2-@:19 £130). positively identified by comparison of

its infra-red and n,m?ir. spoetra, 1ts Ry on talsce and itz retention
timed on 2 number of g.l.c. columns with an authentic gemple
prepared by the action of p-ioluene sulphénic acid and methanol

on the bioyelo-ketone {64).

Agtion of sodium mothoxide on the bjeyelo=ketone (843

A solution of the bie;ye‘ié—ketom {84} (1@.,)*‘:&1 anhydrous methanol
(5 ml.) wes sdded %0 e methanolle selutien of sodimm methoxide




[z_rom sodium {1g,) snd anhydrous methanol (30 mlc)] and the
nixture refluxed for 26 hvs, The work up deseribed above
yielded 1g. of ofl shown by ¢.1.0, end g.1l.0. to ke essentially
sinilar to thal obtaived from potassinm hydroxide in methanol,
More concentrated godium methoxide solutions ard extended reflix
times failed to inoyesse the quantity of the Ketal (130) formed,

) with petoluene sulphenic

Foux hours refluk, 2epe=Tolile8,Bsdimethozybivyelon{3,2,1)=

The bieyclosketons (84) (3sz.), petoluene sulphonic acid
{0.95g.) end methanol (10 md,) ware mixed and refluxed for

-4 heee, then cooled and poured into a sblrred solution of
© potagefvm hydvoxide (1g.) in water (10 ml.j. The basic

golutién was extracted with ether and the extracte. washed
vith brins and dried (4650,)o  Concentzatien yielded loifs,
of an oil ghowring absorption at 3.730@10"1 in the iﬁz‘i‘mwmd
spectmum and one spot om tol.6e  GoleGo an2lysie (107 PEG A
st 196°) of the product hovever indiceted that i% wae o

mizture oonsisting of the cycleheptene esters (82), (E% -

1 mins,) end (83) (B, = 15.75 mins.) and e new Gompound
(R, = 8 ming ). |

The reaction was repested on similar quentitise and after
4 hre. reflux e solution of potessium hydrozide (1g,) in
water (2 ml,) was added and refluxed fox 1,5 hra, The
usual work up yielded 425 mgm, 8f 2«=pwtolyl-8,8«dimethoxy~
bioyolo-(3,2,1)~00t-2-me (130) afier distillaticn, bep.
110°/0.04 m, (Found C, 78.91%, H, 8.41%, 03?112202

118




" requives €, 79.0%6 H. 0.50%).  The infra-red spesatrum
(01, ) shoved absozption at 26300m, =1, 1315em."} and 1068cm.
.(methoxyl) and the n.m.r. spectrum chowed two smglets at
6,85 end 6,78 eattributed to thé protons cn the methozyl
groups end & triplet 8% 4027 T (J=3.75 ops.) for the olefinmie
proton, A

~1

'('b) Long reflux. The eaters (823 and (63).

Bloyclo-ketone (84) (510 mem.), p-tcluene sulphonic acid {500 mgn).
_end methanol were wofluxsd for 19 hrs,, ceoled then poured inte

& stirred solution of potassium hydrezide (500 mgm.) in water,

(10 ml.)o The usual work up furmished an oil shown by golets
analysis to consist of 65% of the mixiure of esters {82} ana

(83) and 15% of the ketal {130}, The oil was submitied o

& further 19 hra, reflux ylelding 450 mgm, (T6%) of a miztuve

of the cycloheptene ssters (82) and (83).

Trana=ketalisation of the ketal (130).

The ketal (130) (110 mem.), p-toluene sulphonic acid {20 mgm.) and
acetone (10 ml.) were mixed and refiuxed for 3 hrses sanesmrated
under reduced pressure end diluted with ether. The organié molution
was washed with & saturated solution of sodium earbonate and brine and
aried (MgB0,), Comoentration yielded 80 mgm., (89%), of the bieyelo-
ketone (84) which solidified on standing. ‘Heewstallisa‘t:ibn from
ethanol furnished 2 pure sample, Mep. 66+68°, lixed meliing point
and comparison of g.l.c. retention times established the identity

of the product,




Treatment of the bicyoloeletone (84) with suiptwrdde eeid/methenal

Pro bioyolowketone (84) {1g.), ccncentrated sulphuric agpid
(0.5 al.) and methanol (15 ml.) weze mixed end refluxed for
20 hm.. then sooled, diluted with weter and extracted with
oihsr, The ethsresl solution was weshed with trins, dried
(i&gm4) end cameentrated ymm.ng 1.03g. of en oil shown by
801,08, anslysie {(10% PEC & a3 190°) to ocasist of aqual quanti
of ihs oyolokaptene esters (82) end (83).

Troatment of tha dikeions (66) with sulphuric aoid/metnancl,

Gdnceﬁ'bz&te& sulpi:u..iia‘ seid (3 a1,) vas aﬁdé& deopuiss to &
solntian of &he diksions (£8) (l8g.) in mthmc}. (300 zl,) and
the mm refilixed for 60 Ms. _ma wsual. work up ﬁ:ﬁis«wﬁ o
oil which wes dlstilled, b,p. 128-130°/0.03 mi., {15.8¢., ?;
Golato malm sboved tnis to be a mixture of equal msm’ u':‘.m
the cycloheptene ssters LSE) a:zf% (&3)

Golaoo ’analysis ef & sinilar reaatmn mfluea £ rl Wé Bu
thu presance of the w0 am %@mv 'ufi*’%h a8 me.ll quantity
of the bicycleoketal (4,30)5

Trgstisnt of the dileéons (206) with conoentrated sulphuric sold
ip methenal

Toe diketozs (106) (2g.), dissolved in metherol (30 m1,), was
s,z‘eated with cercentrated sulymxﬁc apid (103 ml.} sad the solndics
refluzxed for 4 deys vwhen an aliqued was tsken and worked up in the
usual mepner. T.l.c. indleated thet the wesction hed not gone

%0 completian, smme non-polar material asesumed to e the cyeolee
heptene methyl ester and tbe dimethyl ketal of the bicyolo-

ketone (107) having been formed tmt large quantitiaes of the
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diketone remained unreseted. Reflux for 10 deys falled to
provide complete reastion and this method wes abandonad.

yoloeketone (84) with p-toluene sulphonic

‘The bicyclo-ketons (84) (5g., 6,014 m.), p-toluens sulphonie

.aoid {2.85g,, 0,015 m.) and ethylene glycol {8.68g., 014 m.)
wero mixed erd heated on & sbeam hath for 1.5 hrs., then cooled

and poured into a vigorously stirzed solution of potessim
hydroxide (2,3g.) in iee and water (20g.) and left overnighi.

The besic solution was then extracted with ether and the oxtracis
washed with bdrine end dried (Hg&%),p Coneentzation afforded en
oil which showed two spols on $.1.8., a compound with edmilaxy

Rf %o the atarting ketone and a very polarlxaater_ialq The infea- .
red spachrum showed sbsorpiion at 3500em, — (bydvomyl) end 1730ew.
(carbonyl), The absence of the 175031::0”1 carbonyl absoxpiion
typical of the bicyclo-ketono suggested the leest poler comprund
was the ethylens kete) (132) and the other materizl an ethylens .
glyool esté:c formed by bridge fiseicn, Accordingly a sample &f

the reaction product wes refiuwed for 1 hr. with a methanolie
solution of potassium hydwoxide and worked up im the uoual manust,
The neutral fraction from this hydmlysié_ ¥ieidad only the lesm
polar material &s a polid, identified as 2-(p-tolyl)-B-sthylenc-
dioxy bicyclo=(3,2,1}-0ct-2-cna (132), @ops 67.5-69" {ethanol).
(vound ¢, 79.38k, B, 7,91, Cy 8,0, Tequires C, 79.6%%, B, T.868),
The infra.red speotrum was transparemt in the hydroxyl and earbonyl .
regions end showed strong absorption at 11090m9°3‘ {ethylene-diony).
The n.m,v. spectrum shoved the olefinic proton at 63 a8 2 triplet
8% 4,30 T (J = 3,75 cpss) ond the methyleme protons of the edhylenss
- dioxy group as & singlet at 6,107,
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The acidin material. movared from the hydrolysis was ttea'ced with
d:lasouathnnc and malysed by 8-1.0. which showed the product to
be & mixture of the aycloheptene methyl esters (82) and (83).

On the basis of this result and the infra-red spectrum of tha
crude reaction mixture, the polar product was considered to be a
mixture of the ethylene glycol esters (133) and (134).

Tregtment of the diketone (66) with gftolueno sulphopic acid-
sthylene glyecol,

A mixture of the diketone (66) (2g.) and p-toluene sulphonioc
acid (2g,) in ethylene glycol (10 ml,) was refluxed for 2 hrs.,
alloved to cool and poured into a solution of potassium hydroxide
(2¢.) in water (20 ml.), The basic solution was extracted with
ether and the extracts washed with twine and dried (MgSO 4},,
Concentration yielded 1.7g. of an oil which showed three spots on
t.l.co Chromatography afforded a sample of each sompound.

The least poler was identified as the ketal (132) (tolooo, 1or.)s
The other two components both showed absorption at 3500cm,”>
(hydroxyl) and 1730cm. ™t (ester) in the infra-red spectrum and
both yielded a mixture of the esters (82) and (83) on basic
hydrolysis and esterification with diazomethane., It was assumed
that the 1ess polar spot comprised the ethylens glycol asters
(133) and (134) and the more polar the corresponding diethylere
&lycol esters.

Treatment of the diketons (106) with p-toluene sulphonic acide
thylane ¢ol ,

(a) A mixture of diketone {106) (1g.), p-toluene sulphonic acid
(1g.) and ethylene glycol (3 ml.) was refluxed for 1 hr-~ then




()

regién and at 1740cm.

12]..

cooled and poured into & solution of potassium hydroxide

(1.3g.) in vater (20 ml,) and elloved to etand at room

temperature for 30 mins. The solution was diluted with
vatsr, extraoted with ether and the extracts washed with
brine and dried (HgSO4)° Concentration yielded 760 mgm.

of an oil which showed three spots on t.l.e. Chromatography
of & bengzene solution of this material on fine silica (13g.)
afforded 350 mga. of the laotone (105), some stérting material
and then & compound which showéd absorption in the hydroxyl

"L 4n the infra-red spectrum, Thia
compound was identified as tha etﬁylene glycol ester (136)
although satisfactory analytical figures could not be cbdained,
due to & small impurity which céuld not be separated. The

‘Rn.m.r, spectrum hed pesks at 8.32 7 (singlet, 3H) for the
-methyl funetien, 6,277 {multiplet, 28} fox the methylers
. protene on the hydroxyl-beering vavbon znd a% 5.88 7 [multiplet,

2E) for the methylens protons adjacent o the edter group.

‘Reflux of the reastion mixmture for 16 hrs. furnished a 55%

yield of lactone after chromatography.

Acidic drolyeis of the erude reaction product.

The diketone {106) (1g.) was xefluxed for 1 hr. as described
in (a) above and then cooled, treated with a solution of
concentrated hydrochlorie neid (1 wl.) in water {3 ml.) and
the resulting two phass system refluxed for 17 hrs, Aﬁ‘%@i’
cooling, the reaction mizture wes extracted with ether and
the extracts washed with 4K sodivm lydroxide and bwine,




izz.

. thenAdriado Concentretion yielded 900 mgm. of conteminated
lactone which was readily purified by recrystallisation from
petrol to give 800 mem., (80%) of the lactone (108}, m-p-
90<92°,

Similer treaimsnt of the diketome (106) (1g.) et reflux

for 1 hr, followsd by addition of potassium hydrexide (2g.)

in vater (4 ml.) and subssguent Tefluxing for 2 hrs., yielded
530 mgm, of neutral and 480 mgm. of acidle m@teﬁ;&lo . %he
neuntral { ”xaotmen ¥as shown by %olnto and its infra-rsd speetrom
{0 consist mainly of the lactone (108), togother with some
bicyclo=ketone (107) or ketal (133). - The acidie material
sclidified and was recrysitaslileed from petrsl, mupo 9&&98?
(Found €, 77.95%, B, 7.55% Cy58,505 requires C, 7802% B,
7.88%) . The infra-red specirun shoved ahscrp?iov ay 3507
280Qca. (aoidlc hydroxyl) and 170Cem, (aaruaxyl) The

nsMor. spectrum showed no olefinic proton sigral but a vinylio
methyl at 8,36 T (singlet, 3H)» G,l.c, analysis of an esiterified
sample ssteblished the purity of the acidle product.

Treatment of the diketone (48) with petoluens sulphonic asid in

ethyiene slveol.

& mixture of the diketone {48) (1.2g.), p-toluene sulphonic seid
(1.2g,) and sthylene glycol (6 ®l.) vas refluxed for 1 hr. &

solution of potassium hydroxide (2g.) in water (4 nl.) wes added

end the basic solution. refluxed for 2 hws., them cooled, dilmied

with water, scidified (6N HCi} and extracted with ether. Mxfraction
of the ethereal sclution with dilute sodiuvm hydroxide, furnished
&ag.mgmo of acidig maparial after the usual work up. C.l.c. analysis
of au esterified sample (diazomsthene), showed 80% of a major

product contemineted by two compounds., Distillation furnished bisyelo-
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(5,3,0)-880-1 (7)-sno-3.carboxylic acid (54}, b.p, 328-125°)
-0015 i 1y (F'Olmdﬂ, 73008};, Ba 809%{1 ll 35‘3 reguirss 9
73.30%, Hy, 8.9%0)o The infraerad spectrum showed sksowpiiza

‘ at:3500~2800cmo“1 and ITOOcmoila The n.m.r. speotrum confirmed -

the tetra-subatituted position of the double bond by the absence
of a signal for an olefinisc proiom. '

A meutral frastion of 370 mgm. of an 0il was recovered which
congisted of the lactone {51), (infwaarad BPRGITUm. %10
‘ sslac.) :

?reatmant &g dikeumne (103) with pu%@luen@ sulphionic aeid 4n
.etgg ene glyeai. . a

The diketone (103) {l.4g.), p-toluene sulphonie acid (ig.} ond
ethylene giycol {10 mi.) were mixed and refliwed for 2§ nrs.

then allowed to cool and o solution of potessivm hydvoide

(3.5g.) in water (5 ml.) ves oddsd, - This mixtvee wee refluved
for 3 hrs, and affer coolding was diluted with u@& idified
{6N HC1) and extracted with ethew,’ The extracts veve washea with

4R scdium hydroxide, then brine and dvi od (ﬂwaﬁ,ﬁ yiel&mmg LB ns

of unreacted starting maderial. ~ The basie ac“utm@q was acidifi

with mineral aoi@ and worked up in theuuanal mamer o yield 1.lkis.

of the desired scid (104), identical to the produnt freft the
hydrochloric acideacetic acid reection.
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1

A recent synﬁhesia of eight and nine membered carbouycles

by cleavagn of the one«oaxbon vridge of bicyclo=(3,3,1)-nonsne
and biaycloa(4,5,1}=decane &erivatzvasa vtilised an sxtremely
facile, base catalyssd, P eslimination of the tosyloxy group of
(1). Treatment of a mirture of the epimerie tosylates (2)

with sodium ethoxide affosded %he eyele-octene @iester (3) and
wnchanged etaxting ma%exialo ”zemina%ion of models showed that
the equatorisl epimer wam auiﬁably allgnea fox f5oelimina$icn

as shown in scheme (a), while $he exisl epimer was nod, and i%.
vas assumed that & eanaadazable difference in reaotivily existed
betuean the two forms, resulting in recovery of the exial eplmer:
Thia wag verl£lei by the failure of sodiunm eﬁh@x&de o promote
any reaction of this epimer sven on pro;bnaed:refluxo

It was felt that application of this reseifen %o the bicyele-
(35251)=0ctane system might provide further information about the

spparent dispaxity in feaetiviu; batweon the epimers, in addition

to aifbrding an alternative zouts o & cyclohepéens scid, such
e (4)e The previgusly prepaved aldehyde=cster {5} (ese Paxt I,
Po24 ), was choeeﬁ aa steriing material and cvclzsatzo@ 0 the
aleohol (6) was studied by o mumber of methode.

Beaction of the eldehyde-ester (5) with concentrated hydrocblorxc
acld, acetic acid and weter on a steam b&th for 4.9 hrs. Yielded

8 mixture of acedzté (?) end alechol (6) similer %o that cbiained
- with concentrated hydroohloric aciden egtic acid mixtures at room

tempgrature (ses Part I). Concentrated eﬁlphurie aeid produced

a complex mixture and consentmated sulphurie asid in ethanol
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produced a mixtuzre of the slcohei (8) with two leas polar .
V compounds thought t be the sorresponding epimorie ethy& gthere
(8) 2, pToluene sulphonic ecid in benzens also produced the
opimerdo alochola togothey with two othor comppunds teniatively
identified as the corresponding tosylates {9) by compariszon of
their Rf on tol.e, with that of authentic samples, prepaved
laeern ‘ S '

Although thess ac*d satelyssd ring closures produced the desived
compound, the formajion of by-products requmred tedioua chromatcw5,
graphic sepavaticn, since distillation ot walerspump. progsure '
resélied‘in partisl d@ccmpuﬁit$oﬁ of the alcohol {§) to the
aldehydic precursor, The formation @f‘emali quantities of the
desired alcohois‘in the preparaticn of the aldshyde-ester (5)-
suggested thet move vigorous trestment with triethylemine woudd
pravide'an sltornative preparetive me%hsd.  Hefluxing the
aldehyde-sster (5) in benzene with triethylamine for 48 hes.
vielded mixtures of the sleohol mud sldehyde after neutralising
and weshing the benseno soiution. The rather poor reccvery from
the resetion led to chlorofoxn exttraction of the vashings which
afforded unconmtaminated aleohel in ressonable quentities.
Ghromatographic filtration was used 0 purify this material,

The total yield of alcohol was 60, Comparsbie yields could

be obtained by preparing the alcohol (6) direetly from 2-carbethoxy-
oyclopentanons without isclation of the aldehyde-ssier. Wo
eatimation of the ratic of the epimers was possible nor were
equilibration stvdies coneidered profitable sines g.l.0. analysis
like digtillation, caused considereble retro-aldolisation.




bamful ck fxma,wbmghj of the spimewic miziwre on fine mesh
a9/

;’3‘

silica afforded puve samples of epiver, By smalogy wiih
the .wlative polarity on $.1.¢. Qf the related epimeric alcchols
(10),, © the less peler wae tentatively sssigned the equatorial
' coni‘igma:tion (62}, This assigument wes later dm fixmed {se=

P132) by study of the n.m.z. spectra of thess and dewived compovmis.

‘i’h@ inf:vrammd azs'f‘c%m m. el toth ‘eezzimém m:ﬁ:}.bis ¢ hydroxyd end

. em*betm:zyi(l?ﬁpw =k )} absa azpiion “"@gomm’ rith the high ‘wf
(3760¢m. _“‘ zypie vl of Tai@;&*@iasm{zég2,,1}:@@%5@@23@3 with the 1&.&:’?3591&&‘13
- function alb 08" The nomer. sgsoirza provided further confirmsiicn
‘of the aleohelis gbs ruotups. The e*i:,hg.i esber appeared in boih

-epimers es the typleal swiplet (8,72 T, c:“?us??e"a {5.827T) pa oo
The hydroxylic probon snd the € 2 ooy ca HEDE fmmrl.a«z@’-:. 5,48 T and
6.0 Tin the eguatorial compound and 0% 6,57 T ead 5.7 4n tho

s
Ca

axial spimer, the labber neshk in bosh being ‘-57&1‘ e&ly chaourad

- the ester methylene,

Since analytical data for the alen! wls wore 2ot oblained Deca

their thermsl instability, the U-acetate of saeh was preopamal by
treatment with acetle &;fzh;ydrm@ in pyridine. These compounds

wers formd 0 be identicel with the acedzies isslated from the
resction of ’shc aldehyic-cutar (5} with hydvochlowie seid and asedic
neid. (Infre-ved spesirwm, $.leCs, Zolkoto) (:3?9 Part I, 13.,25}o

Treatment of a small quantily of cech algohol with p-toluene
sulphonyl chloride in pyridine failed %0 yield cxzystalline
products alﬁmngh the infre-wef gpectra and t.1l.0. suggested

s,

that in bath cases the tosylate had formed. However, treadmont
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" of tho vs:gldehydemes'i;es:‘ (5) mn;i@r thogy conditions, broughd aboutd
both cyclisasion and tosylstion, and yieldsd o melid mixinvs

of fuo eompounds (%.1.c.) sepereted by ehromatogrephy. Tha
infra-red spectra of these epimeric comno&nds showed that both
bed the tosylate struetuvs (9) (' 1575ea.”™ end 1375em, ™).
This was confirmed in soch oaze by tha N.M.¥, Spactrum waic ch
exhibited the typioal 4B guertsd at 2,61 Vend 2,15 T for the
phenyl protoms of the tosylate group and the tosylate methyl at

5034 T 4in the other,

75T o ’.i’hs.‘i}4 proton appearsd at 4.94 T in ome epimer and

Three related epimeric paizrs were now available, the less poler
alecohol having been couvezted into the Zesg poler acetate and

tosylate. The configurations of thess compounds were sgiamblishsd

by exzemination of %he Cé'protnn signal in the n.m.v. spechra (as

Fig. 1)o In each eplmeric pair, the ﬂ@ proton of the icms pﬁiar
epimer absorbed at higher field than that of the more polar

compound and in sccordence with known principles ﬁg the former

were identified as heving the axial proton and thus the sebstituent was
in the eguatorial configuration, In edditlon 0 the conciderations
discussed by Jackman 59 in this case the azial proton alen 1

&S

closer to the ghielding cone of the 58 ketong.

More conclusive evidence to support these confignxaaional
asgignments in this rigld structure, was made available by inspection
of the breadth of the multiplst for the C@ proton. As discusyed

by Hasener 49 an axizl proton, coupled with aajécent axisl sund
equatorial protons, should result in e mueh wider band than en
equatorial proton coupled with adjecent exiel and equatorial
protons, In the aleohols {6a} and (6b), although the ¢4 proton

vas partially obscursd by the ester methylene, this wes found ©




ba the oese end it was confirmed fInm the "aéetatss {7a) end (7b)
and tosyletes (92} 228 (Sb) where the C 5 p:coton signal was
olearly visible, a8 shown m Wig, 1, - . Moasuremert of the half-
bend widkhs (w%‘) of the mul’tip?.e'hs showsd thet they lay within
the 1isitts quoted 4 for axial and equatorial protons (See Table
1 bel ou) ' '

PARLE 1o H>2<°R ' vE 6 4 proton
e signgl () O 00Ba anglgoment.
Alcohols (6a) |  ~6.0 ~z0 1 |
(6b) ~5,7 ~12 e
lacetates (7a) 507 20.4 - ‘ a
(713) 4.89 - 9.0
_ [Posylates(9a) 5,34 18.0
(ov) | 4.94 90 e

The configurations of the alecohols and tosyla.tés having been
establighed, attention was directed to the preparation of the
“latter in quantity. Although the %tosylates had been prepared
from the alcohols and also from the aldehyde-ester (5), the
simplest method of preparation was found to bo direct comversion
of 2~carbethoxyeyclopentancne o the zlcohols (8) and twueatrient
of this erude reaction mix‘buz:e with p-toluens sulphernyl chlozide
in pyridive, The dark viscous oll obicined by this procsduve



B

wag stozred in o refrigszetor wntil it solidifisd and then washed
with oﬂm other to yield o cxystalline mizturs of the tosylates,
Fractional crystallisation from ethanck afforded inldially tha
equatortal (9a) and subsequently the axlal epimer (9b), .

An examination of models'rwealed that the equetorial tosylate
group was suitably Qigmd $0 undergo base~catalysed ,5 -a2liningtion
with simultancous oleavage of the bridge at the 08 pesition as
shown in scheme (b}, while it ves theught that the axisl would
only yield the olefin {12) Yy espulsion of the tosylate group,
outlined in scheme (o),

The equatorial. tosylete reavded completely after 15 mine. reflnz
with a slight molar sexcems of @t}is;ialic sodium ethoxide, %o yield

an oil which, after distillaticn, vas shoun by g.1.c. amlysis to
ocmsist of not less than 90% of the gmmediester (11). This compevnd
was iden%ified by the ebsence of Witrawvoilet absoxpiion, by the
cazbonyl ebsozption of 3,732131110"1 and by Gouble bond absoxption

at 3022 em,'-*"; {cca 4} and ss4cma”l (c8,)  in the infre-red spectrum,
the latter value buing chavacteristie of a cie-disubstituted double
Lond. Toe extreme simplicity of the nom.¥. spectrum of this compouni
oould enly be explained by sueh & symmetrical molecules  The
typicel ethyl ester pa'l;-tem of = 6—p:eoton tmple'h a% 8077"“'

“and 2 4-pEoton guarieh at S. 88T was ovident, together with a
ainvglet for 8 protons ek T.83 T and a finely s'olit ?riplet at

4,537 T for the tuwo olefinie protona, The methylens p:co?.ons én G,
and 07 bave identical chemisal shifts due o the ésymmetz‘:y of t.he
moleculs e do the protons on C3 and (36;, The occeuprsnce of all
eight p:co’sons in 2 as:mglai,q hovever, al8S Tequires. the prodons on

C.

2 and C3 o have :iden*tics,l uhemical 911:3‘&1;90 Consideration of
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_X-‘ubhblcmyvs fwles inlicaten thal o nethylons grovp appeazing ol

84TV ip woved downfisld by the presonee of twd B« corveld

fonptions 16 ~T.95 T,  Tho allylic puotons are mlso expseled %o

eppeen dn this weglon et ~8.07, Thus on the bamis of theso
ompiriocal rules 4% appeary feasible that all the me-i:hﬂ ene pPretony

mey have ddenticel chemic el shiflt. Fxenination of models confizus
that the 02 znd C protong Iie only in the deshielding semes of the

)/ * », - y # - . ¢ A A
eater funciions (3 5_! wad thue o downflield shift would be eupocted:

p’u

The only other w .ﬂ.;sm.:m fommed (€305} was sibgeguentily identifie

as the.lisemerds Glesier (A4} by g.l.0. anolysis.

Methenolie pobastinm hydworide hydrolyvscd the sem-disster (L) to
the corresponding diseid {15), which also had a simple n.m.z.
spoetrun showing a siuglet for elght prolons ab 7,60 T and s broad

A x)

unresolved pinglet nt 4,20 T faz the oZmr.er protons.,

Attempted thexma) decarbezylation of the diacid {15) yicided an
oil which appsared from study of the infra~ved spectrum, %o

kg ¢
i ’?" o N

consist of z2n acidic compound and a lacicone, presumalily i’

‘\-a.‘.:’

more Ga’:‘.isfaﬂ;oxy ?mocadu' ra dnvelved refluxing cl*r:,» disnid with

ecpper powder in pye as:hna for 40 ming., vhich yielded more than

80% of eyelohopled-cun m:bm:;.,m seid {4). A slishily az.v:gLLc
ganple of this gompound, suppliied by Professoz Stoxi 5, had

gimdlanp Rolo and infraened gpechyum t¢ this meterial and the
eorrosponding methyl esters -(d.w,zcme'than@? hod identical wetentic:
times on g.l.¢, 48 & result of the destimedion of the symmetry

of the moleaula, the n.m.r, speotrum showed a methylene complex

from eum‘ ~»7°4T and a i“i.mly split %x:zploi at 4,237 foxr the olefinic

protona, <

The successful degradation of the gemediester (11} vo the known
cormound {4) confirmed the relationship of the carboxyl group and
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the double bond suggested by the noum.r. BpBetRUD,

The isgolation of both chfa eqth:onal and axial tosylates prwiaud
thg opportunity of verifying the @z'osa dispaxi'by in veactivit oy
noted in the related epimeric %tosylates (2) ¢ under gimilar
reaction conditions (see p,12%),

Treatment of the axisl tosylate {9b) with ethanolis sodium othoxide
at reflux for 15 mins., yieclded &84 of the unsaburated digster
(14), whieh showed doubie arhouyl absonp k:wn in the infra-red
spectrun ot 3.7390m°"1 (e'a;ze’») and l?‘ilomo (¢ @ unsaturated os tw}g
absozption at A\ fax 223m ,y(eaaqoon in the ultze~violet speetrum,
and = elightly eubsplit tmiplet at 2.93 7 (1H} for the olefimic
pmton in the n.m.x. spectrum. This alse chewed the &iffersnt
envimnments of the ester groups, tb,, 22 ¢hyl protons oocurring as
two overlapplang triplets at 8.77 "r angd. 80?4'}' and ¢he methylenan
@8 overlapping quantets centred at 5,917 and 5.87 T, |

Two possiblé mschenlsns for the fozmation of this product can be
vistalised, (a) /5 -elimination of the tosylate group o yield ihe
olefin (12), follawed by bridge~fission and double tord migration
in o menney similar to that deseribed by Cope , 28 in schems {4}
or (b), cleavage of the B-keto-esier systen followed by A -slimination.
of the tosylate group as cutlined in schems (o) The formex

path seems unlikely simoe the exiel tosylate (2b) failed o reuot
under similar ocaditions, thus cocheme {&) represents the corveot
wechenism, The fallure of (2b) Go undsrgo any rozction ean best
be expleined by assuning thot bridge-fiseion didedn faot,cecur

but that the presence of the methyl group rendezed B -elimination
of the iosylate impossible. Congsequently a trmsamuiar reaction
of the type commen in thie elght membered ring system resulied
in veformation of the sterting materiel se indieated in scheme (£},
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Goloo. amalysie of the produots of bose saielyeed reseilon

of both the equatordsl and axdal dosylates shoyed that the
impurity present ju the formex was. in fash, the dlester (14,
vhich veg obtained zs the cwly product from the ladter, This
mey have éesulimd Tron Yreces of the aziel cplmer not detectod
by t.l.0. in the staniing material or moze probably by inmitiel
bridge~Lisnion of the A@qxz&tome,l tosylate end B -elimingtion
of the tosylate gmoup occurwing ez o competing mechenism,

It should be pointod out at this stage that in theoxy, the
equatorisl togylste could have ylolded the wems produst es the
srial epimer, Tuat 1t d4d mot, established ths Aispavity fu
reactlvity which wes provicusly pootulated le However, it

is now clear that the succossfnl and unccumpliceled comversion
of the mixed tosylates {2)--32 (3.) depended not se much on the
gzcoss.dispari'ky in ropetivity Delween the exinl and eguatorial
epimers as on the fact that the wi;@receh@mifetsry cf each favowred
separate reaction paths and that one of these pa}@;hs wag hicolad
by the prssence of the bridgebzed methyl function,

Hydrolyasis of the A ,f-unsaturated esber (14) with methanollc
potassium hydroxide yielded ke dimcid {17), which was stable
$o the comiitiens that prodused decarbozylatien of the imemeric
gemediacid (15}, % had absorpiion A oo 2230 A (¢ = 5,210)
in the uvltre-violot spectrum and showed an clefinio proton at
2.95 T in the n.m.r. spechrum, ‘ o

The acld wes €ound fo bo identicel o thet cbiaiaed dn 50% yield
from the aetion of methanolic potassium hydroxide en the aldehydes
eater (5) (Part 1, po76 )o Tois cimple two piage synthesis of
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‘145~dicarbozycyclohept-ieene (17) from 2-carbethoxyeyclopentanone
oan be envisaged mechenistiocally as ocourying by ring closure and
hydrolysis of the aldehyde-ester (5) to the alcohol {6) followed
by cleavage of the bridge and /5<@1imina'&m of the hydroxyl
function, The poozr leavingegroup pofential of the hydroxyl
function in basic solution rendered unlikely the /B ~elimination

of the equatorial hydvoxyl with concomitent 'bﬁﬂgé—ﬁésion and it
vas considered that both eplusrs followed the sale route, This
would accomt for the absence of the gem-disecld (15) in the product

(goloco )0
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EXPERIMERTAL

1-Hthoxycarbonyled~hy
(a) Dilute hydrochloric acid/scetic seid,

A solution of the aldehyde-ester (5) {15g.) and concentrated
hydrochloric acid (15 ml.) in scedic acid {120 ml.) and water

(40 m1,) was hested on s steam bath for 4.5 hrs, then allowed

te stand a% room teumperature ovezmight., Afier neubralimation
vith a2 saturated solution of sodiam biczzbonate, the agueous
solution was exiracted with ether and chlorofeem, The organic
solutions were sepavetely washed with brine end dried (Mg304)
bafore combination. Removal of the solvent gave a yield of 5.36g,
of 0il which hod gimiler infvae-red gpsctrom and $.l.c, to the
erude product obtained zis:?.ng concantrated hydrochloric zeid at
room temperature {(sce Pari 1) ; 1.9, the reaotion product econsisted
of a mizture of the desived epimeric elcohols (6) and the

corresponding acetates (7)o -

(v) Crocentrated sulphvric acids

The aldehyde-sster (5) (5.78.) was treated dropwise with
concentrated sulphuric acid (11g,) st 0° end the resultans
soelution was 2llowed to stend overnight at room temperatuve,
The solution was poured into ice and water, neufralised with
sodium bicarbonate and extracted with ether, The ethersal
solubicn wae vashed, dried (MgSO,} and concentrated to yield
1.28g, of an oil vhich was shown %o be a complex nixture
containing the desired alqohols (Bol.c.l,

{¢) Sulphuric azecid/ethanol

A stirred solubion of the aldshydeesster {5) (1g.) in ethanol
{25 ml.) at 0° wes treaiod with a solutdon of concentrated
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-~

eniphavic acid (i #d.) in ethancl (25 ml.) and alicwed 45
astend for 48 brs, at room tempexsiure, The weaciion mmée
was poured onto weter and extracted with chloroform, The
orgenic so:{ni::lun was washed with 4N sodiun hydroxide and
brine, dried (M@,SO ) and concsmt:mmde ylelding 1.02g, of
an oil vaileh was ahown by t.loes to coneist of the desired
slcohol (6) as @ mixture of epimers to,getbm: with two lass
polaxr products, Chyomatography on silion effected a

. peparation of the alcohols from the lese polar impurities
which were itentatively identified as the ‘éormepon&i:ag
ethyl ethers (8) beeause of %he laclk of hydroxyl absozption
in the infre~red speotrum .snd by mlow with the results of

Martdin 2,

(a) p-foluene sulphonic acid[hélueum

A piztuwre of p-toluene sulphonic acié (0.5g.) ard sodium-
dried toluene (25 ml,) was refluzed for 1.5 hrs. with a wotow
separator, Wien refiux subsided the water sepavetor

wae drained and vefilled with %olueme and the aldehydowesier
(5) {ig,) in toluene was repidly added to the vesciion mixture.,
Reflux was restavied and continued for 3 hrs.,then cooled and
the solution neutralised by the addltion of anhydyous potassium
carbonate, Filtraticn and romoval of the toluene afforded n
yellow oil shown by tol.t. (40% ethyl acetate in petrol) o
consist of the desirad aleshol {6) as & mixture of epimers
together with two lese polar compeuncla which had slmiler

R, on toleco t¢ samples of the ep&m@mﬂc taayiates (9),

£
prepared later.,

(o) Txriethylemine/benzena.,

A golution of the sldehydewester (5) (20g.) =nd triethylanine
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{20 ml,) im anhydrous bonzens {200 nml.) vas refluxed for

48 bre., thew cooled end neutrelised with acetic acid,

Thae zeactlion mizturs vas wached with brine, 4F¥ sodium
bydvoxide, brine and dvicd (3agscﬁ}° The combined brine
vashes were sxiracted wiih chlozoform and dried (Mg504)o
Removal of the benzéne gave en oil shown by tel.c. (40% ethyl
acetate in petzol) fo comsist of the epimeric alschels (6}
end the aldehydewosier (5). Chromatography on silica
initially afforded mixtuves of the three components and
subsequently mixtures of ths epimeric alcohels, The chloro-
form soludion, on concemtrabtion yieldsd only the epimeric
glcohole which were purified by chrowatogrephic filiration,
The total yield of %he slcohols obtained was lég_ﬁgo (62.5%) o

Comparable yields of the aleohols weve obtained by reccting
2«carbethoxyeyclopentanone and acroiein a8 described in the
synthesis of the eldokyde-sster (5} and then treating the
crude vesotior mizture with additional tricthylamine for
46 hre, at reflux in the manver detailed above, Thers
appeared %0 be no advantage in isolating and purifying

the aldebydeepnien.

i:'a'@%a,ration end identification of the eplmerie zloohols (6s) and
b .

A pure sample of each opimeric aleohol was obtained by careful
chromatography, - The epimeric mixture of alcohols (1g.) were
dimeolved in ether nad chromatographed on fine mesh gilica (30sz. ).
Flution with ether afforded initislly the pure eguatorial isomsw
(62), {280 mgm,) then mixtures of both epluers and finally the pure
axinl isomer {6b), {440 mgm.}o Attemple to distil these compounis
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for gnelysis vesulisd in each core in o wixiture of hoth spimsvs,
together wvith aldehydewestor (5). Smilar wetre-cidoligation

and iscmerisailon occcurred duving a"-"%mm'?;r) 8% SeloCe mlysisa

Tae eguatorial epa.m'a:c {6a) hed absorpiicn in tho .z.mxw%r.?. Sy Telexo s
(co1,) at 36290m,"* {fzee & mmwm & broad band.at 3440-35400 3‘
(vonded hydwoxyl), 1760cm, 1 {retone), 1733cm, -1 {ester) and bands
a% 1294(m), 3268(s), 1252{n}, 3196{u}, 1175(3), 1095{n), 1070(s},
and L015em. “{m}, The n..7. fpectun bod signdificant poaks ad
5042 T{poorly definsd singled, 15} essiened o the hydwozyl protoen
and 6,07 {n Wit pled, 1EY en which was supsrimposed the methylene

protons of vhz ester funmcition, Hhis mull thie
axially =ziiusted proion on ﬁ‘:o Tam axmd

absorption in the inlve-zsd spectwmun {60

hydroxyl), & broad band ob 342025400, '?.cz"z-if?"
(xetone), 1733em,™ {estor) cud bands {m i},
1198 {33 1174{m), 1311{m;, 1096{n}, 1086{m}, lCLﬂ{m},, :é.:m(m and

LR

flolle¥e Bpectrum shownd signifileant poaks 8t .77

)

Q43em, (m)c The
{multiplat, iH), lougely conecaled by the superimposed methylicue
protons of the othyl estor grovp #nd & sozswhab broadeved fluglod

ot 6,577 {18}, The former peak in sbimibuled to the squatorlally
sifuated proton on dhe carbon subsyiiuied with the hydroxyl Funmetlon,
and the other do the hydrozyl proton. Tho gz@elﬂs in tko spectzum
of both spimers attrituted %o the hydroxyl p:eo tong were veprified

by 1020 ezehang.

Fausiozial leethor ycarbonvﬁ,aé-acemevaﬂ eyel @«»z‘ 22203 Jaogtantafo
one {7a)

“he lems polar equatoricl elechol (62} (280 mgn,) wes zefluvzed for
1 by, with acetle anhydride (2 ml,) in pyridine {6 ml.). Aftex
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BGBM&M o Pesctd e’m miztors ves pouned o lee and 5.:.&:” Waé
exizracted with ether, The otherssl soluticn wos weshed with

68 hydrochloric celd omd brins snd drxded @m{) Jo  Tomovel of
the aolvan % yisldsd 270 mgm, of the sguatorisl ac'ﬁ, ate {7a) vv.\.hich
wes distilled for snalysisc B.pe 180w128 /0.8 mm, {Pound G,
6L.3%%, H, To23% Casfag 5 vaguires O, 61,41%, [, 7.14%). Tuo
infra~red spoctzum { C}’J'é. Y exhibitod o broad earbonyl vogion widh
tro peaks at 1762cnm, 1 and 1 e Other unotable peaka cocupred
et 1302{n), 1298{n), 227 n{% 1233{s}, 1221{s), 1187{n), 11{3(s),
1052(s), 1028{m} end 10.100:41@ ‘E‘(m}»o The nem.re spectrun showed
peaks &% 8,01 Y {singlet, 3H} for the acelals geoup, mad o broad

%
Sjs
PR

miéiplet centred at 5, 0? T attzibuted to the prolon ca €y, This
posk bed & halfeband width of 20.4 cwy, indicating the axial
enviromment 4 of the *am'zon thus uz:oving‘ That thie compound is The
equatorial scotate {7a}o This compound ¥ad ideniiecal infraered
speetIum ané R o2 LoloCe t0 the lass polew of the acetode pzowm”m

of hyémchlerﬁ.c idmagotic a0id trentuent of the aldekyde~scstor (5},
G, loCo 2nalyais confizmed that theze ;p;o&uc*’u;a were identical.

.

Axdal d-e thozyeorbonyl=deaootoxybioyele-{3,2,1 }-octan=G-one (700,

F Similar trestment of the mozo poler azial alechol {5b) (550 g )
fumished 180 mpm. of the sxisl acotats {Thl. ‘ Rgexzystellisation
of the g0lid wesction produet from beazens-petrol mixtures geve
an analyticel semple mpe TI=T7.55 (Yound Oy 61.76%, H, 7 7.35%,
13318{}5 roquives G 6L.43%, T.34%). The infras-ved spac‘i;':-mm {QCI?.'}‘
showaed abga:ep’m.m in the earbonyl reglon 2s e broad band with b \,Zweo
pesks at 1765au. 3 1746cm.” 1 ond 1735eme 1. Other bande wexre
ssporded ab 1295(m), 1275{s), 1235(s), 1!.2(3&(3), 1374(m), 1135(ai.
1115(m), 1095(m), 1055(m}, 1037{m} end 100%em," {s} THe NoHoels
mpsctrum showed & singled, {3H) at 7,88 T fox the acobate funoilon
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and & muitiplet at 4.807 foxr the pyoton on ,. The hslfebemnd

o w

of en oguatorial proion

4

wvidth of this peek wes 9§ C.p.l., typical

indisating the awxlsl natuces of the noetate funmecltion, Thi

(%]

compovnd was identical {infro-red speotrum, tol.8a) to the more
poler gvetate formed in the attemnbed hydrochlerie mﬁi&%ﬁ@ tie
gold ving clesuvs of ke zldebyiescster {5). Similey geleto .
retention times werve recorded for betk conpounds.

L.,

lafith wqmaﬂmw Ladets mr“wac'-;fbia"rol {7, 2,1 jeootmeBuone{9),

{a) From 2-cthomycosbooy imrc}.o entonone

7. AN Rt A : . A Y
A s¥irrsd solufion of 2-otheoxypsesbonyle ,;yc?.cpaen tenons {100g.}
. @ . 4O
and triethyiamins {7.% nl.) in subydzous a':@n%m 2t O3 was
tzented dropwics with acrolein ‘fw} m,ﬁ"t and sbivein g eontinusd

for 24 wp. alt room ‘:.em'gz@ifa’zrasse__q & forther quantity of
triothylanine (80 wl,) vac edded and $he weaction mizture
refluxed fow 4“«‘ s, The dark solulion was then ceoled to
¢° and & molubicn of pebtolusne suliphorwl chloride ("’8 2o in
snhydrovs pyridine (150 ml.} added grepwize over 30 mins,
After phanding for 4 days ik ) miziurs veo pouved ongo ise
and left for 24 hwe., dileded with bergene end the ovganie
' layer washed vepeatedly wid s 6N bydrechiovie acid, then
paturated modivm bicarbonate end brine end drded (255@;304);‘
Homoval of the wolatiles yielded mew of a dark oil which
soliu:i."i@r‘ aftor storege in & refiigerator. Addition of
etheor furnisbsd a calmwlmss golid wiziure of the epimeric
tosylates {(9). ‘?‘"ac%iahal exyetallisation fzom ethenol
- ylelded substantial qwzﬁn‘; = of ‘sach .opimer, The egusiordial
tomylate {9a) mMopo 95055‘;9605 (a-chmol}g {Found C, 59,055,
By 6,236, ©,H, 80, roquizss G, 59,087 H, 6.058); Two



(b)

(el

proton tn O, iv an exis

Fhe exial tosylate {9b} weerveitallised fv

1490

ek

m%awm mzwsmr.:,: £l

{ketone } 3733an. i esr%mr: v

Fa e A aqen A
lﬂﬂ ot lfsﬁcmo

Ho {GQGJ# oo

The nem.2. epactrun kad p with the toaylste
and othyt esier fmr,:"a:i.aza 3 Bosetho thoo mmlh tipiet atb
5,34 T {half bund width of 18 tributed to %me

4,

n, gtnonel, Meps 95
9535 g:mm By 5925% He .UM Gy, 80, vegulzes G,
59001/«’», Ho 6.05%o The infrawved cpectzun (CC1 4} of '%;“3..,
meerial showved absaa;m‘z‘sim a% 1j66en. - ¢ {kotona), 173560m, 2
{onter), 1375 and 1175¢m."" (tos;»y}am} and the B.m,T. Spocirum
showed o mliidplet at '4.94 ”(hsli‘ band width, 9 ¢,po8.) asslged

to the proton on Cﬁ which is eque.‘kcmal 40

The @qmi:o«.m* apimer {92) is the less 'mlm compound 6o
toloto (40% ethyl ooetate in petrol),

o

Feom the sldebyde-sster (5},

The aldehyde~ester {3) {40248, O Qﬂmc} was rofiured in
pyridine for 4 krs, then cooled o o° o Btirred and iveatod

in a dropwige movmer with @ éclu%ﬁam of petoluens szz.tphamﬁ.
chlovide {6.050, D.03m.} in pyridine {15 mi.} Tbe renciion
Wit inture ves stirzed for 4 daye at room tempexaburs then ,
poured onte ice and walsw end left for 2 deys. The cxys ts1ldne

tesylale niztore wes filtepsd and washed with etuer yielding

S VT Sepam{:ieﬂ of the eguatorial (9a) and axial

{9b) spimers vas achiewed by chromaiography on silice,

Feom the aleobels (Sa) and {6b).

el
Faoh epimor of the slcobsl {67 (100 mgm.) wes tresied sepamaialy
in the usual mapner wiih petelusme sulphonyl chlewide in
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pyridine, Hoithar :

mapterial but t,l.c. nd 4 sroneopy confivmed
that "we;s;rla'?:;ioa bad taken plmee., The former tachnique
showed thet the less poler aloohol wvielded the less

polar toayiate,

10 l-Odethoxyearbonyloyelohepi-deons {ill,

A solubion of the eguotorisl tosylaie i@a; {28380, 0.005 mo)

in kot snbydrous ethancl {10k, ) was ad ced 40 & solution of

Cone s
o»
3

podiuvn ethoxids E“x@m sodivm {0,158, 0,0068%m,) anhydrous

ethancl (20 mi.}| ot 60° end the resctisn wisturs stizved el

refluxed for 15 ﬁ.u .5 then ecoled, noured onte ice, acidifisd

(5% HB01L) end ombracted with ethem, The otheresl solution was
2

washed with Ixins,

tage‘{:?&a? »;ar”“i".ér_ «flfé,ijf;o £ the dsowmerie o “pmm}_ \lz‘) {dentifiad
By 368 gelos. Totendion timo, Rabilintion afforded an
aoplyiical sample of { '%2. b, Bap. 120 f 5 mm, {Found ¢, 64.55%,
B, 8.09%, G, -H,.0, zequizss Cy 64,0 8%, B, 8, %9/ io  The D

-
”3“ iR
137987

*a

'\.
D

zed spocimua {CCL, } -ehoved sbsorp :'Acu, at 302%cme Qumgl@ Bond )
and 1754em.™> (ewtor) asd in perbon digulphide solution ot 684cn,”™
{cis double bomdl, The n.p,T. spectzun shoved panks at 807"{7"
(68, twiplet, esher methyls), 7065 T(8H, sirglet, oo ‘J-—g Cg anf

ﬁ‘? wvethylenssj, 5,08 T{4H, quartet, astsr we thylenes) a&d 8%

4037 TE2H, £inely split $riplet, olefinic prof omz)

1, leDicorbosyryeicheptedeone {353

The ciester {i1) {760 mem.) wes dimsolved in & solution of poiossinm

)

hydronide {2g) in methemal (30 m’io, and sllowed o gband for 1D



ey
kg @

g 1% i 7y WHae
3\'{:-’:»3/ {’Eim@o

Iy
By o
R ey rw

redun m?. DEEITECE, 3

ebher, a0 }‘ Gilfied

. * Y
HGL ) and

solution was waghed with water and deied {(Hgi0 j yielding 50
{81%) of tha dineid {15) on comcemimation. Deoxyotsilisstion
15 #oPo 15&»~3.!59® {aco

ngh G 3 y cow W £ owid
{.‘Z‘ GG‘S‘:?‘;O 19}':{1:;)@ 4 84 ‘U Rk 44| {lp; 58@(:?;';‘5@ Ei:;} Do E;“;i ':7 £
&

p->

from ethanol afforded ma mmnlyticel sew orifa to
(Fewad 6, 580927

. . . . 2 5 - .
The infvew-red spactrum (01 diso) exhi ¥ited a wroad band % 3500

’-. f\\

bt
N r " ‘-’3:.;. g 434 S 3 . e g A
2500an, acidie L.y..“m.s.) and 8 brond c%z‘onyl u‘SOI!?ﬁulOﬂ with
two pesis 1720 828 3700eme . 95 n.m.T. spectmun {iriflucvoscetic

4

>3 5 2 1"". -7 - K 3 ¥ 3 om k % em R
gold ) shousd ; , O VBE, adugd > mothylenes? snd 4,207

ww‘v ROTVOTS
.

. o o, &
Ahacld (15) by hea wing at 1807 wi Lt f0p

meesrbazyloiion
owder for 90 mins, yiolded e davk oll sho inp absorpd *e"‘ a 'I;be

. " wd N - i
infra~ved apsclzme af 3300-28000m, g‘&ci&m .byfl.vf-osm}s 1F4T0en.
‘“".g'

“ - N " A
gnd L780om. o+ The mes,w;a. ahgorption &% 1740m. " was

&

P ’ g T asle o BN L3 s o = rg L8
and this v ﬁ.ﬂa a,”cﬁ::».a-.z.‘s:eﬁ o formadion of

b
the :s't"azz-:aemz::e {26

3 % G R PRI S N S
jo .&ugf"’ geaniidies
v G Lheies P 1 q
Fommed by e folloulng procsdnes,
.o £y

The Gipeid 925 H {3,768, }» coppax povder azd ; pyzidine (30 ml.; wmue

"

refivged for 40 mlus, Ths pynidine way zenoved undewm :aéw:

a1 s 2 S andey g erdoldy ey it il Lo 2
DREBSUTD, e saaldue dilwbed v"l‘&.?fs QLT SN0 QTILRGL

(=5
Lo

3
s

sndion hydzuxide. ke basis extrasts wers acidifisd widl

e,e:aﬂﬂ, G ’m*aeu with etbar and ¥he nle solubicn washed

2

2 afferlisd the aeld

N L 2,62 fa !
brdoe snd duled {MgSC,l. Coscealmation

P3.3%3, - Recmyobtallisation from petrol fumisbed o sample

! r,
L 1\: of
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a»f\;ﬂ?‘: 49 ,‘33’[ 9 B 89,,'{}

332&%« .
L1

{}Bv_ggug xecmimss Gy 68,55, H. Ta
| )
e
{acid carbomylh). Im

£ gpsctrun

fuo?
o~
s
AN

o

5_'3

@6(514; showsd abasrntlo aeldle hydwosg ﬁ":_;‘
- F 3- £ - o
30220m, — {Qoable mem} .

garion dlsuinblide solw

“:
O.
£

sorpbion showed & beosd

Mo fox the double bond,

band at ‘m(}“*l?f.}vﬂi‘ig p aad 2 ;

The n.n.To oI »inlet, 2H) for

o - A 13 P Todints - T :..“.. o7 ey
the plofinic protons, &b 2,08 T for ks carbozyl proton and a

e ¢

- 2 eee G T e T -~
ponpioz band 2t B.de 4 T {98}, L giightly dnpure am’;_,cmic gemple
of this compoumnd, kindly suwplisd by Profossop S*«w ggml an
ideniionl infraercd spse ; :

< " ¥

Pz and ito zothyl eater hod simdlar rebsuiion

tines sa a pumher of Z.d.C. columns to the alove mutexial,

% . %
L. S=Thathonyearbornyicroishentel-cne (145,

P S ~c3 Ny
e exiel tosyiate (9o, (Lo83@0p 9o005R,)
3
3

%

i
sokylzous ebhanol {:4, mhos wae added fo 2 solubtlen of sodium
athozide [

2% 60° and ‘.

O R )
dolug she
3 'Y ’

o K I 3
dissher {14

@ o
\ . - 9 . - w82
Hetilistion gave 2 coi&mmas 013 Deme 85705 mm,s
0, zoguizen Gy 64,98%. Hy 8,398)0

; =l .
snectiug iﬁ’."lﬁlvt} m}:a.&'v.:wii abgorpiien ab .,‘,,:953«@@ {enator
. IA

oy

foz the protons of the meiuyl gzt'f_@., of ¢he eofer funotions 2% 8,577
;mﬂ (?éi T and emertess ad 5,937 2nd 5,87 7T for the ssber meilyleue
The olefinic proton appepwsd 28 &

3,

o Yhe ulbra~vicled spsctoun choved abacwption }\aﬁw 2% nh.e
Vs



ARSI,
Slosber {14} (300 nam, ) wes dissolved in o
solvilion ef y hydyoxide {i_ﬂ@fﬁ FAD o f_; in methenol L6 r*..o}
end water { 2y} end pefluged for ¥ hrs, ko usual proccsdure
yinlded 0.%1@, of 4he Aloeid (37), Hosnystellisstlon from
gthenel ard bensonsspobrel miviures gove v analvileslly pure

BeEDie,

Rollo 102105 s {F
woguires 2, SB,.0%0, By Go
abgorption ah 34500-28000m
pemnd ab 17201 8&‘:‘:330" t {ae

sulphoxide) showved a
altre~riclet spouiium kad

(€ = 5,210),

el 2 58,488, H, . ;;‘? ’C:; 2%
7%, The infvaexed s060 obrum showsd
1" {meldie bydrenyil} and an utnzesoived
evhoryll, The n.m.r, speobrum {dimethyl
iet ot 2,957 for the oicfinie grotcm ‘&."&

\
a meximum aboerpéicon of /’\-
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