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CHAPTER 1.
INTRODUCTION

Although carbene addition reactions have been known for a number
of years, contemporary interest was revived by Doering and Hoffmann
in 1954. * When a cooled mixture of cyclohexene and a saturated
solution of potassium t-butoxide in t“butyl alcohol was treated with
ethyl chloroforvnate, there was obtained a product (*, x m Cl),
C*HIQGI™* in 40% yield. By employing alcohol-free potassium

KOC(CH3)3
4 HCX3
1 2

t-butoxide, the yield was improved to 59%. The same reaction could
be carried out with bromoform to give C*H”Br in 75% yield.

Catalytic hydrogenation of £ (x « Cl) gave r ethylcyclo-
hexane (3). However, reduction of 2 (x « Br) with sodium in

cU

Ni/H;

w+* E. von Doering and A. K. Hoffmann, J. Am. Ch<m. Soc.,
76, 6162 £1954).
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ft liquid vmioh boiled over a wide rimge* and which showed
mmx&emw*® vmriktim in mitnmtim M «. rn&l&tllimtim
of tills material* howerner* ft eoaftimt telling ftm iM

wtooo properties agreed fairly well with those reported, fey

1 .
Stoll and Osrmr~ for ft* oOmpeuis& was atown to tom the
fitvttetm* (li>* This mni*smnt mm
Br
b “ & s€irf »
10

urtftii by a oomrat analysis for ¢ ™ * r &) mmw&um%%m
tfas tedlOfttod lax tkm Infrared spectrum* (@nd cycle torsos® was
produced upon reduction with sodium In methanol*

it should to pointed out that tha ®xpm¢*M adduci*
d*6«tosro®0MoyeXD 3*1¢13 bO0*an® C|£}# earn to obtained
tmm the resetlcm of oyolopenton# ®d dltoomooartone If the
mixture is distilled rapidly at low temperature* However®*
when ito adduot is bested for a short t%m in ths .absence
of solvent at 155°# It readily to the roarraagsd
product 11*

Meotonlstloftlly* the formation of a ditoloearton® can

. . 2
to thought of a® oaanrring by way of'a multi-stop process*

?%3* Stoll and A*X* G&rner* <F* As# (?) 78
3209 {1952)*

*W.«* von and . HDfltaoan*
26% 6161 (1954),



Hmt &pmtm 1s mmmd trm th& faxloffam to pro&sMr the
Im (#q* X)#

©
ncx” HOB « V. (oII# 1)

ttm mmM step oomisto of a mto ftotenalnlng losa of fea&»

e fHM 'Hi# trlhBlooatMdto sum to fflmritt th» cBhalo-

MrbaM * tbioh MBL ouiM quonilj to tho oXtfin (#g» 2 nd 3)#

e Y4 : X, 0Q* $}
\
VvV / c

/

sOL (ec» 3)
‘H

/o -\

tflth ?«@ar& to the tgpelisttleai pt*oooa® Itaelf* Iw w ?»
two fws& M i& ttes bo tiMAIMKSi #otw«sa&kag Hw tmimm of
the (1} a afoloptfopino atrudturo in whiat* taoft

foroatlos®* to both a&rbon attni was «&teVU»hod sie”“tanoausljr

or (g) & dXradieel {gf* 34) with propa» hand rn"im bowl
Xosittha*

\

G

/.

If tho latter formXaiXoa is correct# the reX&Mir® re*

mt im ralo-a of tSar® ml with a aarioo of oI®tgm ttaeriUI



fee stoiler, provided the dirKtteal etruoture has a litatim
longar than a MNMi. vifevatlon f M lo*1” seconds). *a-
t*WEKn»ttott between the tr& valant ear'oesn atone ©OvOf a diatsaoe
of £%¥54 a (the Ca - Oj diatano* is propane) should sake
only * atoor (smtrSbutlan to the ground stats of the stmota
we* «oa whatever ®luruotuml factors operate to ®ate one elefin
ears reactive teas another to tha addition of *801. ztavM
operate ecpally « U 1in the addition ©f iaanc* this explana-
tion lias been y*Jetted for two reasonst* (25 tfee fattow™ to
obtain a reactivity eerie# eharaoteristio of the reaction of
olofina with the trtohlaratM thyl radios!» and (8} tbo ooss-

plete ttoneesgx olfioity o fthe reaction of S*ft"
SMxitom with dltooaoeartes®®*
Aoooraing to Stoll «ad Gasmi** osfiw a aay fee assarlb-
ofi os ees$jeukK8s with the planar otfbcnlwi Ion itiattim , to
vhloh two elsotrone fill «i sp* orbital leaving a single w»
oaoupled 2-orhltal» This w»uld provide substantial stabilisa-
tion of the singlet state of the ttfeemoaorbene speaiee fey
overlap of the p-orteital J2) with the filled a-orbltala

of the tarantoe atone. However, ell sarhene spoalas have been

<U™O -y
13

I1-* e3toll and Aar© Caviars,
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with tibm triplet# l«e«» dlr*iacsl# ground

Btatm* Ttmm latter olnormilen© pswld©O no evidence as
to this reactive ttMMMI of sueh apaolaa*1#£

in the reaction of a o&rlma with sn olefin# totMtitog,
in the transition state aogr h® oona&fiarad a aw iit of over*
lap of ¢ttm wsrat of t&fr oaTtMN with th® **01%it*]
of the olaftei "KKtaui ovwlap should taka placo if the oar*
hones lias ahato tua olefin in a plan® parallel to the plana

of th® &eut&# M (soft proh&MTf cie-s”r to one than to the

other of tfco oloflnio oortea mtmm} (!$)* the otoroospacific**

ity of has shown that tmm
mm% *m mmt® &%rmX%mmom t&andtng to both atoaa of tte
uvadoat?arate” liafcagn® it is m possible to oomtv/to that
the atoraoapooifio namer in wttoh a cMdteSoofeXtano adds
to- an oltfte is eomé&ataat with tim Intar»iisto ®mptm

ahonm in equation 4#

TrM &oio* iuv-u mmnot* o¥ W»lﬂ%’i%c% 3F 1 fart&r0
and .* ifasMtnmi » Bd» 78S 9635®

froaaolOir a*w* iauvigr» snf w "mmmm 9 v* .1«
IS# 4991 (196S)-



fills complex m$ he mmiMamd m a partially tormnl oyolo*
p&Bpam that twrn dmmlopod o&rixmluea im m arm of then mr«*
t>n atom of thm double bond which. aahsecpeetly collapses
w Itftlft the lifetime of am taoleoular vitm tim to tte eyolo*
jOTpaaa #%ruotur»» as the transition ©OtatO pmmu m to the
(7S14] f 9pMi product the QirbitM stoietgr (atorm 0* x «d X}
rmet rotate into a p&mt pc*andlcular to tlie plan® oriels*
rtlgr dofIBOd f% the d#at&* hoasfU

it has hero shmm that the totar”llato
mmpl®x ln equation 4 has a greater affinity {14 tlaes) for
olefin than for Isrosatne* TMs wuld suggest that this to*
1 :-eclat© has mom earhcmlus ton character than dom m
tat#rae& 1*te aospl« of an #lafto* 1 «"inatS« reaction’

Aft 27TO*1»usly aontlflwA* £82-aite»»M .o?clo [JfefcSI]
hiwae will rmxmfiQet upon heatinea to 2f3”1hro®eofol<>*
heSM”a 1b fast* this apeoio® is ttorhua$p*& %tmm©m m
vmmtlm %hm the amloaw® 2t@*"tron»Mayalo £t3MG
im-ptmm* Tim driving foruo for the mmrun"mmmt is peeto*
X&tet as halms ieriw 1 from the relief of ©train is op»»

%n the eytitap™*stag (equatlca®*. 5)»

% .a, fStoll and A.X. Oarmr, jA,,;iSiu..Siteat. /3fD»» 38-
5%30 (1936)*



With this in mind* one car readily Mt application

of this syatfcetlo procedure to norhomylen® {mgimtla® fm}*

£ O ¢c ir

Br ir

%)

iS, M- (eq* 6}
The rearranged acidmt (16) has been reduced with lithium

mlitmimm hydrides mnd thm resulting vinyl bromide has been
hydrolyzed to hicyclef 3*<*! OCw&i—3—nRx
Original work on this system was dons by
followed by the investigations of Jefford*5 Oho*®* and
q

taroehe, * and recently Moor©O* Koaer* and tanrada*91 that
rearrangement of the dlhalooarbtna adducts of norbomy-
lem© should take place readily is made clear by an exam-

ination of a molecular model (17)*

T
, Adler and K* Beubk©* Bor* 9 j&* X5£5 (1958).

«* von bchleysr and > Nicholas * Abstracta» 140th
Meeting, Am* 3hem* boo*, Chicago* September "3-87 1961* 750#

%+ Bergman, Abetraces * ©eting* Am* choa* boo*,
Atlantic City* &*J** September 9~X4* 1962* 9?Q,

*f* 1i 1* hroe» Cham* boo** fCbruary (1963)# WL
L* Gbosea and $« /aroofr©, ffroc* ihem* e«refe (1963)5 p«°

%*B* Moor®, w*K. Moser* and 4*&* lafrada* w*
3bB»» ££» *800 (1963)«



Aapulalon tattnNicm the proton isyn to ths
oai”) «nd the sls»':>3 ohlortaa Is readily viaualiso&t
E##1to§ of th» £f*8 OMithgrXma group mwmf from tha ohlorlna
atom must b® MooagMniad by substantial bona ansi# O#forma*
tlon* iteeXaar magnetic rasow ae snows tills proximity of
th# 0j,f~3-3 chlorine atom to tha ajEe»oll hydrogen atdda*
$tfc# latter is atrangly desliieMM by tfca obiorin® atom
and mmmmm mmm at #*$$ whereas the pi$SA”~G pm *
ton must result front it being foroad into a blgb shield*
ing aarrlramam t«

Surlng the rearrangement, whloh occurs upon aistilla*
tion of the a&tuot* an intense, fairly stable purple dolor
Ims bO#n observed# An explanation Involving an extended
hotsoayclopropsnyl oation ae proposed by EinsteinX4$*3*4 has

bmn offered, which 1b analogous to the following system <#q. 7}

(or, 7)
3* tflnataln and j f Sonnonborg, £s Jm*-£tMabJfa&*»
&2* 3235 {156.1),
Qbid.. £2, 32*4 (1961).

3s. *. INKMMCHt and L. mvf&oh, §& |[§
_ao0o0.. 61. 6523 (1939).

M > (1959).
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iiofmnr, and have eyntheBleed ?#?-m.bromo-
mv®®.7r~3~0tw In 70% yield by a dibxemewltejBe addition to
eyeletm**!»4~61lene* %Umn applies to mrbarm.&Amm (M)«
tbla ejmtheela lad (via original adduot j&) to 3#4-dibm®>-
b;laycXo £ 3*2. XI oat& £#6>di ®m Q0)a"

Br

1] iL

the nortrioyolyX epite®t whloh Will noif 'be dleeuace&t
km been known for some tiM« Mwy reports h¢*re dealt with
aetbo&a of ayntfcesi® uni relative stability. Dtaeueelon
will s limited to 3~norfcr Xoyalanone m& related analog®e

In the eourse of a etruetuce proof of liHroriHejelextow
& )f orietol and eo”workera”™ noted its stabilty to sodium
wide in refluxles dieeane™ cmthe ether hand, similar

tr@atm.ont of dehydrohowaitphor (2g) led to a rapid and

Sk
K
[. lleftom# ®«K Orochom* b.h *xf and €. Jeff*
rey* 1588 bosp).
w.R* ttoore* v*af m m r§ m& I»£* tarred©, Orfv.

J9* 8SCW  (1963).

3
3*Jy Crletol and ?#E* Freer*uty J« fan#t JhoKu voo. 03#
4427  {1961)# —
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1%

fkm® that a A aeiaa not to teton**
oantftrMI 1|j| & jm&m&n®#- stsbiliss<l toto”"1lsto m&m mmbh.
m j$*
%nt#d tho hppothftfti* that fxE&u&p8 a m§$»
imll*r too# afcgta 'to mafete to att&oie %m oartosi mum of
too o&rto™l group as&a tJtoa to faroea to rowt with m
n&g*to h”*toofteo Bohfa’rioro&mpi*r m* allowed to xwot
with a alootol solution of pota&oiiw tototoxfd®#
» s ohtote&S 33,5 of tii® ooMono&tion protest® >p
Ggg) » g5 of

07U

flmt m atoil alpto to a 1w p 1s

oo&tta# an& that 1ts rmm”™X L& a too® m il afiwd «a



onol&ts m im am both fasts* #m Onolate is

etaM lisod by m&mmm' conjugation with a 1a©tsbbortrig

TT

to aid in -tha rsssoval of an ty&rogon moro wmna%* from a

eatfbooyl jg&oup iborsbgr loading’to m horoo&olat® anion*
4 ©as© in point is (-1-) Omm?lrmllorm iZl) in wki%h

ar©O no Onollsabla bydrof.ans in the usual s® «*

IM M ifl £-f-} oai3ph@nilono la mom’ . with
potassium t*tatox&A» In. t-buiyl alcohol* This

has boon ascpXainod by abstraction of an hydroa” atom at
(MS to form a homoonolats anion,l‘bvin which ifaa shares is

stabilised by doloaaltsatlon to the oar'bonyl rroup Cap* 8}*

a* kikon ALY Lmb®x*



the Ion M) is oyassetrioal ana th® 97atea looses its

optical aotiTity. igasatrleal nature of the howoenolale
anion Itself can O0l1lustrated ty the three oaaonieal
structures ggr ana
eQ->
0



CHAPTER I1.
RESULTS MBCUSSIOK
The original aisa of this project was a synthesis
and study of the properties of bioyolo £ 3.2.1*3 ooW -
ene. A sequeno© of reactions leading to this material
ims outlined and which involved endo-ois-hioyelo
hept-,5-ene*-2f3-diol as a precursor* Ethylene carbonate

(21) was photocherdcally chlorinated2 to the mono-

chloro compound The product was obtained in the
IBg 01-0IK?®
-0 » > m =0
0
Yo / /
) \' Q
21

pure state, but in lower yields than that reported in

2

the literature'*
Subsequent dmhydrohalogon&tlon with triethyl&miBfe”

gave vinylene carbonate (25)* Vinylen© carbonate has been

tf.S. Newman mid B.W. Mdor, J. m. Ohm. hoc.* 7b*
1264 (1953). ~ A
bbia.

*'V.u. Kewmam and Rw» Addor, An.. 3hem. Soo.. 77,
379 (1955).

14



i& a dt"nophil® In aav®iOL Di$Xs*/*Xd*:7r reaction®#

fltH «« U wlirmn , an a&tuat feat
hmm &Iltt»iw0d, and mui wkslsw” SBMwSMr <wy«flOTN”
tlon (2£).1

\

=0
o

%a

c=

tbl« addition was rapaatod, and, distillation of the
a&tuot afforda-i a a©mi~solid whlah wan &ost difficult to
ery«talll& O» It ws* not possible to obtain a aharpar **Xt-
Ins product. AIlEslln® hydrolyols of U» aMuet*(') uould bo

empoetol to lood to «ndflrnMeyolo Q?.?7aJho?t-5-*n«-r *

J— —
S.. Adlor and a. 3tein, tegaw. WMB.. 5®, 510 (1957]J.

®H. i.vsrt and v..*» Voatmrgfa, «. JB, WiATt+—i£» I[£»
5%0© (195A).
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o
a
diol. (21>« hydrogenated sdduct feus been convert©1 to

the corresponding enx!o~ele~ saturated diol C7g)#1,2 MOw~
mm has reported the formation of the unsaturated diol
dilute alkaline hydrolysis of fm ad-luct, and noted the
dlffimilty in obtaining a sharply melting product. AlkaX
inc? nydrolysis of in© alouot prepared In our work gave a
lipoid which indicated a very weak test for unsaturation
with brodne in carbon tetmchlorlde. This product could
not be aydrogenated* nor did its infrared spectrins indic-
ate tne presence of a double bond.

At this point, a different approach to the synth**
sia of the blcyclo £3*£*1] octenone system was studied,
the product formed from dibromocarbon© addition to nor-
bonmdien© was found to ‘€© predOKinantoly G>»g.3--flbrom>

wjfd.r.1j octa-£t6*dione {40y»

ST ~"
r, 400 fv 4 IT %and 1U<# »>«.« 168
MM& Zi, 407S (1954).

3 ,.1. More, v.K. Moser, and J.E. Lafrale-,
.« ffi. 22°°  (1963).
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+ jCBt\

T.he <lihaloQyolopro|)®1S0 in t” modiata Jg, m**
mm”s§jm to tsm ditmloolofln « tmom ftm- suggested*l that

the intermediate might t*@Ill be a tight ion pair tjj*# 9)*

|» Edition to Jg, both th» ®ndo~ opimor 4J, mft a tri-

2
coolie Tin”1 bromide J£ are formed#

H fa

A .
itLL 4P
The three p»to&taf e”2 § endo » trieyaXlo# were obtained
in the ratio S3 s 11 * 6*" the esp™* and endo”™ epistore ®m

be distin*ushed bj their nuoleor magnetic re&ona&oe apeotm#

#t.# kioore9 whr# and Lagrsile# g* Or'i* J.o
2E00 (19«3J.

(e
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f$j§ b~4 proton of appear® m a doublet at 4*44 £ §
J =£*¥Q #+$*#e f but in the iMo* oonilcwatlon (iH)* th©
0*4 proton fippear# a# a &ou * £ # - S5*o e*p*t*
TAO 06 hro&ino atoa in 4j| tee boon assigned an #&»
orloat&timi* 1

lit tew repeated thia roaotion of dl
with Borbonmdiono” and tev©O e them mml%&*

lliblum almimsm hgr&fcd* reduction of a ml&tnr# of
1£ swA jj& loti to removal of the all*lio bromim &%m*y
An XBmmrirm vix&l WomltU £% m& obtained and oharao*

terised *

Moor# MO n m rioa that %s, trlojollo dihromid# 4g also
give# Jg mp« Xlthiid alumlmra [*nlrida gMHXuotlem** fte

W*IFU H#or9f - *B« Moser, and J* % taPrad#, J« 3m» dtesu*
£EU t|d0 0861ft*

5
IMA*
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Tim tricyclic hroaida was not detected™

s O

45 11 46

ies#»o&talfwl hydrolysis of mm \xmuommf&19
mx& asid hydrolysis of this spooler was not attempted®
Bmmmr» Keore has salaried out the hydrolysis of J2 with
80$% aqueous eulltoio acid* sueseeAed In isolating the

ketone *5 in poor yieM.* Bloyslo

6-en->-one (46) was .not detected™

It them bssass™ apparent that 4d wowtt
not he a suitable precursor for the production of ketone
46# Therefore* the reactive double bond of 42 was pro-
tooted by formation of a trihromMe* f*ndnstlon of 42
at low tffim-pemturs In ether solution afforded a white*
crystalline triftromld© in good yisM* This compound, was
found to ho quite heat sensitive i1f slightly isspurC#
Elsmentsl was oouslstsnt with the trails
and infrared, and nuclear mgnstlo resonance spectra o<m*
timed the prssono# of a vinyl bromide# At least five
legibilities are Indicated for the structure of this tn -
trasdlde# these are given a© 4£* J§* J2> jgg, and 3 . in

Scheme X which outlines the possible mmfimf&mm of fbreation#

w.R. noon, y.R. HO#** and <?£ Xaira&s, -3>k. Shaay.
JE# "200 (1963).






SI

Tim nuclear M "netlo resonance speetrum of the trliMras&&»
la reproduced in figure 2« Although It is difficult to
arrive at a first mm ImIm m&tMInB it©O stvuotum™* the
fact itm1l om of the protons attached to a carbon atom
bearing a bromine substituent ahem as a ainglet (4*4 o|
&mm to preclude structures 42* M* cmd &OB&ltes>>
ation® At this tlatt# m choice between m& 2k can *

Base-catm1*”od hydrolysis of the trttwmtda was un-
successful* the tribromid” maa &»O found to to quite ro~
©latent toward; acid-catalysed hydrolysis. [b¥©Ow?* when
the compound was stirred at 500 for S4 hours with a sul-
furic acid - water - ethanol (1*4 si s £ by voluis®) system*
a substance x7ss isolated whose infiwad spectrum showed
strong carbonyl absorption as well as absorption in the
3’w. region®* lo band© m m detected Indicating unaaturatlcm,
and qualitative tests for unsaturatlon were negative# The
ketone was a white* crystalline solid which could readily
be sublimed* and elemental analysis was consistent with a
formula %1%0* ~QlyBtr&satlon occurred upon prolonged
standing at roan tosgpormture®* The "*4«dinlt*pMnylhydra*
gom was forced Xrmi&tli&teXj upon addition of the reagent*
mkl showed the correct analysis®

The Infrared spectrum of the ketorlo product shows

<*
carbonyl absorption at /25 m*<"]% and. the ultraviolet
7 CWFOH

gl = - 5D*

in&laatlv® of a normal cyclotecanona- structure* the rucle?ir
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VInmmim Migcen 5) wm

of YIlns'l hydrogens § ftoogtlftx mXiXplets ®r>1In the r7-"vn
1*3 # ill S'# WNS structure of thm Imtom 1M thus- tearte*
lively aaaigmd as t#traoyalo [3.3.0.0s*8,04%6] oaten-> On
LAJ* Support for this- juusigM&t 2&gXomm 617 the P
trun {Fiiurt 4® Hm imXanls& migfct in confirmed A7 Umn
Ulii ion $H&k &t =120* 1#$# Of the oleaer
iMmaRI&a trould ghr* rise to the I! «* J® pomic (tropllidem or
2K>rborna<liko mas ion) and tte & ~ £9 poafe rsust correspond
fo ta”ilidtas or norborna”ienjl oaiioru Hi# mRiriable
pen - 3*%6 is not, ismzzprr S8 froia ton i$j$

Ut at &#* * flan innx&Shw of Uin gpoztrnm
corresponds olomlf to that of mwhormdiom md qiindrig™*
olomol and provides oonfirss&tory vvitooe for Z&n
tmsl™ma atruct™o*

A possible mahania® for formation of the totraoyollo
koton© Is gfim& In Seta® XI* method of formation ittcgaet™
umornl stability for this \miXgemring aywtw™*.

$&Mm borohjdrlds m taM Im & of the ketone S22

& 00lcj Ve« BaUB* mid  I"TXntMokv immw*
2Mat*2_ sqn#1 — {1962)0

4,1* Jopo# «7*d* orioaar, and P*d* ?otorso: * J# Ani*
SE» 479  {1960}.
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SCHEME XI



alcohol, das chromatographic analysis indicated that two

isomers corresponding to a mixture of the epimeric exp-

and en&o- alcohols were present..

OH
04

Oxidationl of the mixture of the two alcohols gave a
partial conversion to a ketone whose Infrared spectrum., re-
tention time on gas chromatography, and 2,4-dinitrophenyl-
hy&razone derivative were identical with that of the auth-

entic ketone (52). This evidence lends support to the postu-

late that the alcohols are eplmeric at 0-3.

—_— r [ —— ] —_— ~N e mmme———

p
84, 1928 (1962).
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San tfhraaatoFffftnfalo flnal"siB. - the ehmwisgrajilw
eoluiar®* aoployeO foi? these expertoonta eomletwd of a 6* x
8 ras. pyr«x tttb® paek®S with 15%« hy veirht ef wlfglfeel
;>4t0Q0 ouoponded on 30-*80 $Mfet

th® mrriw mB h*Xim» and tte oolism
nfB in tfco mi#® to 155a* Tho jottfeoater wra aalrftftian
0d at 160° to 317°* the Jj&H pws&uws oapfitypad §*§ to
9*5 polg.

m asaam Steim "teti” - &&F***H m® ms
into a fim k ®Rat@x®Xtm 8* of &lotdlI®$ ottgrloao

m mmftXm. m* oersiod out with nituwiolot light
XnXiX&tlw* rat a toa$#ratftire of 63° to ?d@w
aftor 15 hour** 41 g* of o&fcorlm m® o”rbssd™ rm&%%mttk AR
tlilation gow 56 go of pro&iot (£0%)* h*p# X06-1090 {10 tm*)p
Si8® 1.4406 (lit.® b.9. 106-107°, 10-U au., % 8%.4S30).

All msltirc wad boiiiaf points waoozwotod* fix®
m Uu g&pomt wtaM3MAion(Q) of Um ttoyeﬁlll and totrrvl%ollo
000”ss&s were oarrlod out la soaled odplllftrioo® ZnftaMrod
opeotn wow ohtainsd with a BootaMa Hotel 111 * 4» or with a
rom& & rnr lafwoord gc artapn AftsMiiit*8
W**m> Higte iimolutim, ' was used for tito motmm
trn”"mtio roaononoo epootrai aoThon totmohlorido tms tfco sol*
v«nit «nd totmaothjplaUam was.tfe* internal. t-ta“gfou.® tteio& X
shifts m m ohtmtmm tp the audio tecdwidpo™



¥* giw ft Tiwr peitod# ft solution

£5*%3 s* (®*%B aoi#) of xn 50 ml* ot m *"mm
ether mts added taspwtso to 10 g* (0*&3 asolo) of soiTOliloro**
*ttylm * ocurtoaat* tr* loo a&« of other* tm addition

m s owrtftoft out at reflu&9 and tftft slx&ur* mm beoftoft for sa
additional 16 hours* lb# solution t&e filtered™* and tM ftftl&tt
were wsaheo with tfe.mo”l00 ml* portions of ether* After ro»
*wral of ttoo oolwont distillation# tho residu# wm d&fttJJlftd
to £§m 14*8 * {6CL} of Widy3fi«®» ooxtonatc# h*p* €5° CAf aft*)#
A%51.4803 (lit.1b.p. 7>T4°, 32 M>s a3£51.4ieo0).

ts <anftp»

« A *txtur» of 58 £> (0*68 note) of ffcoefcly &is~
tilled eyelopentaOlftm$ f* §¢ (0*6? mole) of oartm-
fttft# Mid 60 go of dry Immmm was sealed in a tube
UBuer nitrogen# and the solution wa? he&tfitl at Vf* for 16
gram. Thr fi&duot ms isolated tsy distillation* b*p* 14®*
13t° (4 w» )* Bftftirtftlliftfttion Mil fiffftotfid frost a sdrtom
(1 s 1} of 'mxmm and swribcm totraehlorldft®* The produot (41 g*#
31-) welted b% 45° (lit** a«p* 114*4*115") AttOio&tlag that tins

iproduot was still impure* IUrtfeer purification war, not sucaero*



n
ayolo [ 22%/'7 1 “SomE>5-die?, 1»
adduot of irAnylom eartooa&te and cyclopontedisno (41 g., 0. &
sole) ms hasten at reflux to? 3 hours with 150 ml* of lojj
alsotelio poteasix®: hydroxide. the product voa extmeted with
two-150 sal. yartlIMs of ettaer. lae atbar eolation was efl
withtwo-igo ml. portion* of water, endme dried ever me-
nsalu® sulfate. After distillation of the solvent, 30.3g.
of a soai-Bolid me oolloeted, b.p, SMjP (0.8*1.1 Kb),

the distilled product could not ba oryetalliaed. it ewe a
wwHtly pottitlte tost (ETj/aol”) for wuatuvuUon. Attempts to
hydrsjpisete thi* product wm unsuccessful.

«S" tmd aal*3.4-xatyecm &ioyglo C3.8.1 ~“atft-s.g-aicae, *

f# 480 ml. of dry £-butw»l was added 80 g, of wotaaciura. 11*

m m m 1-toutenol was removed by distillation, sad the whit©

cate of potaaaliw fc-hutoxid© was dried at 45® {©.5saa.5, To

the resulting dry solid me added £50 sO-. of olefin-free a»
pentane which bad previously been distilled fww lithium alustln-
«B hydride. Shis ms followed by the addition of 830 «* (0.40
*sole) of freshly distilled aorbamadieao (to.p. 90°»

while the temperature of the mixture was at 8. sffielaei
stirring me ajaintsiwa while 130 g* (0.51 aole) of brooofhm
was added Oropwiae over gperiod of two hows. .
to ao» that the reaction temperature did not ®o above 5°. After
the addition of the tomaofor® was ocapletod, the mixture was

stirred at nxn topm ton toran ad-itlsne



tar* was poured onto 30 g of loo, an* then extracted with
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two-150 JttK portions of water* two-100 ml* portion* of
oiiterated sodium, ItteiuriMiftt* solution™ and finally with
100 ml« of saturated oodiuia chloride solution* The ex-
tra*ct tma dried eM ocMmtdrfttod* The crude product was
diets llo< * 'Un« V**3£° (0*08 les®}jo Eedlatlllatl« 1*ve
61 g* (51%) '## pur® >bromohlcjolo C|fe®*IJ oota-2%" 10x10#
tj.i1. 2g° <0.09 sr’.), Rg25 1.53*8 (1it.2 1.5336). Another
frr.otlon asgotlllad at 66-77° (0.2 as.)® 1t is possible
that this la a dihronld* recultire ttom Urn reduetlm of
the t®trabras.o dlcarfeaea adduct# M further work Mm t e
on this latter fraction®™ fha Infrared spectrum of the vinyl
hrorsld® {pur® liquid) shoved mjor bands at 3120(c)*
300(a). 1655(a)* 1390(a), 1053(a), and 837t»> e*.*1.
Figure Is 1*5-2*9 complex| quartet® at 5«SIf
£ bit at 1 8o

3*6"8»>] . Qr 5%2%] p 4 solution
«of Cl1 g* ; 0'3 nil") of 3*broffiobldyolo C3*2*[30eta**2#6»
diono in 158 tal* of anhydrous ethyl other was cooled to
-10° hy m sm of a i"-xoe-c&rbon tetrachloride hath* to
the ahems solution was added drotaflse 63 8* (0*39 siole) of
h»*Ine (20)f mtmm ) over a period of £f hours* duffloiaat
ether was aided to effect complete solution of the trl«
bromide* "he ether layer was washed with four-500 ml* pov<
tiors of saturated aodlvm bisulfite solution# and than

dried over anhydrous mamaslum sulfate© A fter removal of

1
V¥b* Moor' ®# mmry m& £«& laired® * J*
Stt®»8 j&» U0&}*
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of th» solvent under redueafi nrssswrn”™ 108 g. (79.590
of the whit<90 aiyat&1XIn® trlbromld® was obtained, a.p.
97-98°.

&&** Calod. for UgH”ar®j 0, 27.85} 8, 2.60} ar»
69.51. Poundi 3, 27*621 K» 2.60} or, 69.39.

Sha in:frarod epootrua (QBCI,) abowed aajoj* baads at
2980CS), 2930(b)» 1640(a), 1450{»), 1318(a), and 978(a)
W * . S.s*r., fi#SV* St 2*0-3.16 fcomplex; 4.32t*4pl®t;
4»4) slsfiet} gad, at 6»13y daublet™

* 4 mixture
of 100 mlo of w&fc#? jAo ml* of oaMtiatratwdl sulfuric
aeldp and 200 mla of 95:1 emthaaol vim prepared and cooled
to rnon ten$voraturcy# To this solution vms added 106 >
(0*31 mol©5 of 3t)6»8-ti*la!*offlo'baoyalo[(

While efficient stlrri& g was the solution was
heated at 50" for 24 hours« The reaction mixture was then
poured onto 500 g* of ic©Ot and was carefully neutralised
with potassium hydroxide®* The product was extracted with
Tour™40C ral« portione of a mixture (I s 1; of ethyl ether
and pentoan&t and the combined extract was tye3c*waah®d
with $tfo~400 ©I* portions of wmter« After drying distill**
at&an of the solvent gave 73*4 ¢ of a crude product whose
infrared spectrum showed strong carbonyl absorptions The
product was chromatof.raphed cm 1100 fa of aoid*wa«h®d
altinim {kcrck}# imd 18«7 go {5SW of crude ketone was ob*
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telaftd by elution with 3§ ethyl ether - 958 pmbm®*

ftef crude ketone wm aontaniimted by broaddes {§&«
cobolla silver nitrate test}# and twft ehronatogfNs""d
once again on 400 g® of &oid«mshe& alimim® Slution
vith 1 s 19 ethyl ether ~ pentan® afforded %32 g0 {%h$)
of ketone® although $as ohranatoeratpfcgr (polyglyaol s*-4#000t
X§0° and 3 p&l1§*) showed one major peak present* m aXeefeoX*
io diver nitrate test indicated timt a bromide eantas&a*
ant ms still gmmnto the ketone was than washed with 75
ttlo of cold pmitm ® 9 aad the pentan© layer ms m m | %
deoant&tien®* The residue consisted of 4®93 go (13$) of
pure ketone* s2po 63* 3° with prior softening at 59®
the tetracyclic ketone was mhllm& ftm anhydrous aoitim
sulfate at atomsphoric pressure anci SO°0 mBp« 68~890® th®
infrared sp”etrus (0101") etoraed major bands at 2975(m)#
2940{W)9 26600 %) IM5C&}# 1318(m), 1090 (v)t end 868fs}
*1 1 "«or0# figure 3« la SMh# £¥cosspXces™ Tm ultraviolet
spectrum shove absorption at

fnalo £faled« for %%0? a# 79»97s A9 6*71® Foundi
0* 79®76% H* 6R3®

The was prepared g aal
ohroiaatogmphed on acid-washed alusiina (I'.erck) with fcen*
sane as the eluent® the purified derivative was racrystal*-
Used several times from absolute ethanol# m*p* 225-
220° dec®

QXD o#Nedo for @NAYM* 50400 ¢ @B £§ XBI6®
founds 0, 560061 it# 4*285 Hf £8«406,
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MteBfcAal. * t* s*o ai.

of absolute methanol vm added. §#$i| s* teirasyclo-
[*30 3* ecta*1*3NS*# at 0°® A fter solution of the
ketone was effected* 0«9$ £» of ao&lm torahydrldo wa©
Slowly added# the reaction mixture ms stirred at 0° for
30 minutes# and at room temperature for an additional 30
mltiutao® Water (75 ml®} «** added dropwiee*. followed by
an additional 73 mi® of water® The produet ms Oxtr&oted
with two-73 si® portions of ethyl ether and throe-73 m®
portions of paatane* The combined extract w dried over
sodium sulfate* and the solvents were re-nevec by <SI*till&»
tion® 0-as chromatography (foly#yeol £-*4»0Q0# 150° and 9
pele* 5 ©bowed two peaks in a to * 60 ratio corresponding
to the salar £EBm fpi®®#H® § XR2? ge C43pl| of crude pro-
duct was obtained®

Aportion of this materiel (XoOS g«) was oliromato-
graphed cm 75 g® of aold-washed alumina® Fractions of 100
ml* were taken with 1 « 19 ethyl ether ¢ pmtane eluant®
there was obtained in fraction® 18 to S&p 0*25E 6® of a
solid material which was recastaliisod from pontons#
myp* S®*>5"* the Infrared spectrum (C&ft") of this material
shared major tends at 35S0(s)e 3400(a)# ®980(a}#
S6S0(e)9 1390(e)* iaSS(*)« M30<*)# 1065(b)* 1030(e)> m 1
910(a) omOdc

Oxidation of a Mixture of and. mg-Tetmeyelo-

L3.3..Q.9g# . 4»13.®etgan]!-Ql» - *» a aixturc of 300 cr, of
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efcroaiie asa”drlda in 5*0 ml* dry ftrrt&lae at 0* w sad-
od 190 rag* of the alcohol fixture* A fter 6 hours of Atlnring
at 078 100 nl« of water was added9 and the product was ®x«
traoted with two-50 si® portions of ethyl ether and throe®
pO "1# portions of pexit&xio® The combined extract was wash®
ed with 75 sic of 10* hydrochloric mitl unci 75 mi® of 5%
sodium l&osrfeon&t® solution® the sacfcr&at was dried am! con®
e«atr*t*& to five 40®7 {££8) of ovudo product® the in®
ftwod apeotntm of this material was identical with that
of ietraaytSIO [ 3®B*0®#r* %04&6] octan->one® The £>4®&i~
nltrophenjlhjcu”;&0TO derivative of the recovered material
decomposed at 224*{ft£SP» Gas chromatography showed a band
with the saase retention tiaa aa the original fcetcme* mod ad®
mixture with an authentic sample of the ketone showed a alngl*
pesk»

Attempted Hydrolysis of sjffio® and jna«'30'Uoi'hrooa-

® A mixture of 10 mlo of
water0 14 m® of concentrated sulfuric acid* and £0 ml®
Of 95" ethyl alcohol was prepared* and to It was added
10 go of the dibromooarbene sdduet of jsorbornadlane* fas
reaction mixture was he&tsd at 45 - 50° for 48 hours* and
was then poured onto 150 # of ice® A fter neutralisation
with potassium hydroxide* the product was extracted with
foiir®50 ml* portions of a 1 $ 1 ethyl ether # pentan® mix®

ture® The infrared opeotxw of the residue showed no car®



38
feenyl abeorptlofR< it did shew weak tydgm fi aby»

sorption®

iiyjjrolfii.i..

* ft 1§§ ®* of trie vinyl
hroraide wm added /SO al, ®i water and 3»3B g* of MiMia
e&rbemteO The was heatsa at re fte for 4 days*
silver eerbcmé&ie (?*4 go) was added* and m fim mm eon-
timed for £ more days® ft® mixture was poured onto 100
ml* of water* and the produet was estreated with five-350
«*e portions of tim combined estreat wa© then dried*
M eiillntif® of the solvent gem a residue whioh did not
give a poaitlve test with ff4-di*trophei®l*drasoi”™» the
starting notarial waa swrnanad*

4 mixture of m® of dimethyl eulfoatidet 0<*?5 &*
of lithium »wbaMt&9 ®R) Me of water* arsd 3.0 o of the
Vinyl bromido was heated at mfimt¢ for at fcoure® the O*&»
tion wee poured onto 100 m® of water* and the products were
entrusted with m® portions of ethyl other® A fter
drying* end diatlllattosi of the solvent®* a resldne*

CIO set*) ms obtained® the infrared Bpootrm of this
material did not show earbonyl ataaarpttor* :ha- f#4-tUnitro-
phenylhydraaone taet wee also «ratiw | however,, upon Ateand**
teg* a praaiiltate wan slowly formed® <his hydrolysis wee
attempted under the ewe eM&ltlena* but oantalrilng added
silver earbonabO* Again* the infrared Opafiirom of the reel-*
due showed no aturfeonfl absorption®* ®M starting material was

neeovered*



Xn ilftdition to showing m oorfconyl absorption® #lm
infrared apaein*® of tbs was i&ontical with that
of the vinyl bromi&o. of tfea rosilu® afford-

ed rmt'mni-IQ starting ©at«rt«l*
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