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Abatractr ElectrophSlic additions of Broenafed acid8 to 1,s~ 
df~et~lcyclooota_1,~-diene yielld ayn-8-•ubatituted l,+dime- 
thylbioyolo[3.2.l]ootanee via parallel a-ayoliaation and mb- 
sequent Wagner-Neerwein type raawemanta. The aorreaponding 
anti-iaorere are syntheaixed by m~oloophilic l ubatifiutioa in 
the I-position. The olraaioal or noawlaaaioal l truature of the 
cationic intermediates la diacuaaed. 

The intermedtary formation of a oationic l praia4 in a tranauuntlar position leer- 

ted oloae to an ieolated deuble bond u4u4lly leads to tranaazmular bridge fern- 

tion, by a Jr-cyclisation 3. This type of traaaannular reaotioa w8a first studied 

by Cope et al. 
3a in aolvolyaia reaotions of medium 4isod cyeloalkenol eatera 

such aa toayfatea and broaylatea, yd was ueed e.g. in l yntheaia of the raoorio 

natural insecticide iridomyrmecins . 

Further work was published on electrophllic addition8 to mono- or polycyclic 

cycloalkadiears leading to produatn foraad by tranmma~ar ?r-cyclisation. These 

reaction0 are charaoteriatic of very atrained polycyclio l truotura(l: 5 aa well a8 

for medium aieed ayoloalkadianes 3b,3d . Moat importantly these reaction8 oacur 

in electrophilic additions to medium ~fsed f,+dienes ill the aynthaais Of con- 

dented bi- or polycyclic spateme aa well as in biomimetic reaction8 of sesquiter- 

poaee involving medium sined rima and in the explanation of the bioganetia for- 

mation of bi- or polycyclic natural produote from monocyclZc pracureora 3.6-8 . 

In principle thera are two poeaibilities for transannular bAdgin& 1.a. the croaa 

and the parallel C-oyclisation 5I, 
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-P-i-n-l r.=u.lt* 011 th..* type. of roaotion. bar. .hovn tbat in .OD. ~a... 

only th. .ro.. or only th. prrall.1 bridged produot i. forr.d, vhi1.t in oth.r 

ca... both pxwiuot. ar. found. Th. d.ir.otion of th. z-oyolination of tilu rw 

1.5-di.n.. VI. .houn to bo ini1u.no.d by th. rin(t .i.., th. oonfiguration of the 

doubl. bond., 8ubmtitu8nt8 bound to the doubl. bond and by the oonforration of 

thm t-mition 8tat. leadine to tran8annular brid,ylq. Yhon thim traxmftion .tat. 

1. lat. on th. r.aotion ooordinato (produot-like hran8ition .tat.), the path-y 

1. al.0 d.pqd.nt ?g.the.?~t.rfo 8n.qxi_.e anollg poe.$bl..p~odugt~ 3b.3d.5.8. 

A large number (but not all 9, of polar .l.otrophilio additions to ci8,ci8-oyclo- 

octa-1,5-dimno r88ult in trmmarmular ~oyolisation. In n.arly all ca8.8 only 

oi.-bioyclo[3.3.O]ootano., the product. of oro88.d bridging, wore folmd lo. On 

thm other band the thalli~(III)-trifluoroaoetat. induood tran.annulu oyoli.a- 

tier of the d.l.n. r.8ult8 in a 3r2 rixturo of two i8owr8 formed by th. oro.smd 

or parallel pathvay, re.p.otiv.ly 
11 

. The parallol briw .hould b. favourwi 

when the oh-bioyolo[4.2.0]oct-2-yl-oarbeniw ion ham greator .tabillty than the 

ci.-bloyolo[3.3.O]oot-2-yl-oarboniua ion, 9.8. by .ub.titu.nt l ffmct.. Thu. th. 

reaction. of 1,54imthyloyolooota-1,54ion. with p-tolu.n..ulfonio acid in ben- 

amxm aa ~8.11 a8 the aoid cataly..d hydratation wao found to lead to oyn-1,5-a- 

mothylbioyolo[3.2.l]oot.n-8-01 or it8 to.ylate, rospootively, by parallel trazm- 

annular f-oycliaation and 8ub.equent Wagner-Moerwoln-tw rearrwewnt. 
12 . 

Pre.ently, ue demorib. the reaotions of 1,5&ethyloyolooota-1,5=diene (1) vith 

l oae Rroen.ted l oid. vhioh were do8ign.d to .tudy the meoh.ni.~ of the rearraqe- 

went. 
.t al. 

‘Ti The diene 1 wa8 8ynthe.is.d followiq a prooodure de8oribod by suea 

. In the reaction of 1 with 85 $ formic acid and oatalytio amount8 of 

perohlorio acid ve obtained an olefinic fraotion (22 $ i8olated yield, mixture 

of 72 $ 2,5-diwthylbioyolo[3.3.0]oot-2-ene (a), 17 $ unreaoted 1 and 7 $ or 3 $ 

of two unknown i.omerm) and a higher boiling fraction (63 $ 1.olat.d yield) of 

the two i.omerio foxmate. & and fi in a ratio of 9218 13*15. 
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An umlogoum result was obtminod in t&m reaotion of 1 with radio aoid and cata- 

lytic awunto of parohlorio l oid. TRIO portion of tho olofinia compounda ia this 

oaom inoruoeo to 45 $. The two l ot~ro & and h are foti also in 9288 ratio. 

The structure of tho main products is proved by opootroooepio method8 (cf. es- 

porimontal oootion) l ~pooially by '% Wna l pactro~oopy 
16 

and by hydrolysis 

of tho amterm to a 92:8 mixture ef oyn- and anti-l,+dimothylbioyolo[~.2.l]ootan- 

8-01s 2 and &. l¶ao speotroooopio data of the known min alcohol are in wmo- 

mont vith thooo in the litwaturo 
12 

. The oxidation of tha mixture of & and & 

vith potassium chromate in diluted oulr\aio raid laado to the knovn 17 pur* 1,5- 

dimothylbioyalo[3.2.l]ootan-8-one (A). 

J$+h_&j 
30 La 

Similarly the reaction of 1 with ooneentrated hydroohlorio acid and an aoidio 

ion l xohurgor pro&ceo besides olefin$ oompotmds (24 $), oyn-8-ohlero-l,%dime- 

thylbioyolo[3.2.1] octane (5) (53 $) ant&S-ehloro-1,5-dimefhylbioyolo[3.2.1)- 

ootane(~) (0.8 $) and two unidentifi~d'ioomrrio ohloridom (11 jb amd 10 $) (6uybe 

a ohloro-dimathylbioyclo[~.~.O]ootuxe and a simple 1,2-addition product). 

0 I I 

1 

_$q+&+ 
6 h X=CI 7 

b X=Br 
c x=1 

. . . 

Tho l truotura of the ma.l.n produot was eotabliohod by l poatroooopio methods (of. 

l xporimontal part). An ruthantic sample of thm anti-ioomr 2 uao l ynthesisod from 

oyn-alkohol & by oubotitutioB from the ruotion vith tmtraohloro#thuIa/triphe- 

nylphoopixlno. 

The l eleoti+e l ynthooio of another isomer, tho anti-8-aootoxy-l,+dimothylbi- 

oy0lo[~.2.l]ootano (&) should be roaliood by S$-roaotion of the known 12 tooy- 

late of oya-1,5-dimothylbicyolo[3.2.1]ootan-8-ol vith.anhydroum potassium aootato 

in HHPA. But oven aftor 15 h at 130-140 OC only the l tartiry material oould be 

rooovormd. Under morm SN1-like conditions with 
--Y 

potaoohm aomtata in 

aootio l oid following a prooeduro of Woodnrd et al. vo obtained as the main 

product the olofin 2 and only 13 $ of UI aamtate ftrotion ooruioting of 74 jb 

anti-S-aoetoxy-1,5-dlmothylbioyolo[3.2.l]ootano (&) and 23 9 of the syn-ioomor 

h. 5tydrolyoio of the mlxturo gava a 75x25 mixture (13C NUR l pootroooopio) of 

the ioomeric l lkoholo & and 2. 
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Diaaurriog 

For the diene 1 l tabl8 oonfomtion8 have bitharto 

vell-dofiaad Mat-boat etmoture vith C2 s~try 
9n 

not boon dmtmxminsd. Brt thm 

for the uamubstituted aim, 

aim-a7alooak-l,+dien* )", vbiah vam found almo for thw trmnm-3,7_diwthyl-aim, 

aim-0701000ta-l,+dieno 
21 

, should al8o k a &able conformation of 1. Thmrofore 

ve \UO much a oonfowfioa for roprosontation of the meohuahm. 

A B 
II 

0 

4 
III 

C II 

Vo muppomm that fir8t the tertiary aarboniup ion I i8 foxnad by protonation of 

one of the tvo double bondm of 1. Thim aation ham Iwo po8mibilitimm for traxm- 
annular bridging. The Harkovnikov-like parallel r-ayclisation lmadin(l to the 

strained bioyalo[~.2.0]octyls78tam II involving a terti8.ry oationia oantre, 

whilst the crossed IT-ayolisation (anti-harkovnikor-lika) would form the thaxuo- 

dynamioall7 mora l tablo bia7alo[3.~.0]oatyl-m~fsm, but with a l moondaxy aationia 

omntro. In the oaoa of acid oatalymmd additions to 1 obviaumly thm pmrallml a7- 

alimation im the prodominant or exaluaiva rmaotion pathway, althou&h the (uwub- 

stitutod) bioyolo[4.2.0]oatano i8 oalaulatmd to bo 16.3 koal/mol 22 or 17.2 kaal/ 

Do1 23 lm8m mtable than thm bioyalo(~.~.O]ootane. The l tabilisation of the ter- 

tiar7 oation 3.X own? the l,~-dinethylbia7olo[~.~.0]oot-2-7l-aarbmnium ion (vbioh 

vould bo foe by oro8s.d Ir-eyaliutioa) 8hould ba lar#ar than the ring atrain 

differana8 of tha tvo biayolio oation8. Uouall7 ta$iary oatione are 12-16 koal/ 

mol moro 8table than oorraapondin# seeomdary one8 . 

UaOMs8 Of the larg0 m 8tIWiII II i8 r8arrang ad l a8il7 by a Vagnar44earvain 

type roarmngannt to the bioyolo[3.2.l]oot-8-71 8y8t8m, vhioh vaa oalaulated to 

be 18.6 koal/mol 22 or 20.7 kaal/wl 23 wro l table. In the oa8a vhan 8uffioiant- 

17 strong nualaopbilas ara prosant in tha solution thi8 intomato i8 trapped 

and 8yn-8-8ubatitutad aompoumb are formod. If nuoloophilom arm abmant, as in the 

oame of i8omrlsation of tha diana J, vith IiF 

1 
.Et20 12, anothar Vagwr-lbmrein 

roarrangeaont lord8 to tha 2,+dimathylbiayo o[3.3.0]oot-2-71 oarbonite ion, 
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vhlab ruotm by doprotonation to the olofin 1. 

The oyolohsxyl so#m8nt in II la formed firmt in a 8ligbtly twi8ted boat oonfor- 

ration &, vhioh 18 quit. 8imilar to the oonfomtion of the disns 1. Lockin to 

the Nsumsn projeotion of this oation th8 8ubsoqumnt Ya@ner-h88rw8in-type roarran- 

geaent from this conformation is unlikely, booaruo neitksr the poriphord-bond t 

nor the oentral 6"-bond B oan overlap l ffootivoly with th8 fro8 orbital of th8 csr- 

benium ion cantro, Also the boat oonforPrtions &j and 2 , whioh arm formed by pasu- 

dorotation from & are unsuitable for roarran&er8nt. However frw 2 the comer8ion 

to the chair oonformstion 2 8hould be po88ibla with low activation l n8rSy. 'Ihe 

Nmwmanprojection mskes evident, that here ths overlap of fho O-bond J. with the 

free p-orbital of tha oationio oentre is realiced. This typs of rsarrsn& emont is 

called Wridged migration" 2'. As an altexnativo the migration of bond 9 which 

leads to the bioyolo[3.3.0]ootyl-syetem, i8 oallod *fused migration". Thie ro- 

arrangmmont is unlikely in all conformations shown. Hovov8r, therm are known eom8 

reactions of model oompounds a8 well a8 natural producta, whmro both pathway8 are 
obs,,r._d 2%269as,af . 

On the other hand the aoetolysi8 of the 8pimric bro8ylates of bioyolo[4.2.0]- 

ootan-2-01 from each isonor in addition to olofinic product8 yisld only on8 8- 

8ubstitut.d bioyolo[3.2.l)ootano , i.e. the syn-bioyolo[~.2.l]ootan-O-01 (bridgod 

migration) from the l ndobroaylate and the anti-bicyolo(g.2.l]ootan-8-ol from the 

erobrosylate 27 . The raaotion pathway in thi8 case obviously dopsnds upon the 

configuration. Therefore cla88ioal planar 88oondary carbonic ion8 
28 

oannot be 

the intermediates; nonclassical oarbonium ions 28.29 or a concerted moohsni8m are 

more likely. 

Contrary to that ob8mrvation the cation II in our reaction8 should exist a8 a 

claseical tertiary oarbanium ion like the protoilludyl cation in 8olvoly~is re- 

action8 of protoilludsne dorivativoo8 to eyn-bioyclo(3.2.l]aot-a-y1 derivative8 30 

or in acid catalysed hydration of humulons to ths trioyolic semquitsrpone alcohol 

apollan-11-01 31. Similarly the formoly8i8 of l pimeric tetramethyl-oi8-bicyolo- 

[4.2.0]octan-2-018 and 4,4,6-trimothyl-2-methylene-oi8-bicyolo[4.2.0]octane yields 

besid88 other product8 only ths 8yn-8-formyloxy-tetram~thylbiayolo[~.2.1]ootane 

@) and cation8 IV and V are postulated 32 . 

OH 

+2 H 

- 

This hi* 8tereo8el8otivity in formation of 8yn-8-sub8titutd biayolo(3.2.1]- 

oatanoe 2, g and 2 oannot bo l xplainul from thm olas8ioal planar intoxu8diatos 

III Of v, r88peativ8ly. 

Ths direction of the nuoleophilio attack on mush a oation should bs dotesmined 

by thm 8taric hindranoe of the T-hydrogsn l tm on Cp amd C4 or C6 and C7, re- 

spoctively. On closer inspsotion u8.l.n~ Draiding rode18 it is otmlou~ that an 

attack from the syn-8ido 8heuld bo more difficult than from the rati-8id8 snd a 

r8vwso 8tsrooohomistry for thm88 reactions should bs ob8srvsd. 

To verify this 8ugSo8tion ve roduasd the ketone 2 , vhioh 18 etorically and l loo- 
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tronioally oemwrablo to tha oation III, vith LiAIH,, in ether and obtainul a 

95 $5 mixture of the l yn- and the anti-l,54im.thylbioyolo[~.2.l]ootan-8-ol8 a 

sod &. In the 8amm -or the reaotioms of the ketone 2 with some Grignard ro- 

agoat. &in ~ti-84~1-8yn-8-hydroxy-l+dimothylbioyolo[3.2.l]ootan88 l6 (of. 

al80 33). In these reactions the steric faotor8 operate a8 l xpeoted. 

Furthrraore the nuol~ophilio substitution of the syn-l,~-dimethylbioyclo[3.2.1]- 

ootan-8-01 toeylate with aoetate anion under sl-like oonditiens gave the anti- 

aoetate am the main preduot, slaytm really via a speei88 like III. 

Therefore thm cations III and V ax-8 unlikely a8 intormediatsa in tho above-men- 

tioasd addition reactions to the dieno 1. The form&ion of 2 and 6 or g 8tsrting 

from oationa II or IV 8hould proceed rather by Uagnor-Heorwein rearrangement and 

conoertod attaok by fho nuoloophil~, oompuwble to s2 reaotion i.e. bozxd makin(l 

and breaking on oppo8ite oidea. Alternatively a nonola88ioal oation VI or a 

m*ominonola88ioalY 34 8truoture by "graded sim participation" 35 18 formed. 

The S&like attack of fho nuoloophile lead8 to the 8yn-produotcl. 

: 
1 4”$ 0: 

---1 

VII 

R= H,CH, 

Nu 

-4 
VIII 2 

On the other hand the rearrangomnt to the nonolaosioal oation VII is possible 

from vhich ths forartion of ths minor aompoaont8 2 or r OPP bo explained. HowrV8r 

the cation uadsrgoes rwrrangg ment to the ola88ical tertiary oorbonium ion VIII, 

which is dmprotonrted to the olefin 2. 

Thi8 hypothosi8 on tha 8truoture of the cation8 II to VII i8 in good l gra8mnt 

vith the u8ually aooeptod opinion, that tertiary oations have the olassioal 

8truotur8, whareo8 8eoondary oatian in bioyolio 8y8teu normally are bridged 

(of. the other oonooption 36 ). U8tully the80 oatioru l rist in foxm of tetra- or 24 28 29 37 

pentrooordinated oarbonium ion. ' ' l . 
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EKPmIllENrAL SECTION 

Gao ohrolrtogramo (GC) wore recorded on a Variu nedulino WOO apparatus nodi- 
fiod for u8i.ng of gla88 capillary ool\rmno (100 m Carbowax 2011 oad 100 m OV I). 
Proparatito chromatography ua8 oarriod out on Yioool~ol ]CO, 'IO-230 wmh (l-ok, 
Darwtadt) and n-hexam am l lumnt. I2 l pootra (film, am- ) wore rm@8tmrod on an 

F"1 Zeiao, Jona; Ml2 epootra (in CDCl interPr1 at- 
El) voro rooorded on a Toela ES 487 C 

a -or VP 200 ('H Ml& 200.13 l4H8, 
?I liMBI,SOnEx),on 

1% NM& 50.33 HHs) and on a Bruokor CB 90 
(13~3~1, 22.63 w), chemiorl sbifto of. ref. 16, )laes l potra (MS, 70 ev) wore 
rooordod on a Varian MT ~-6 apparatus, 8ignala are given in m/o (rel. $). 

Reaotw of thm dim 1 with foxmio or aoefio aa 

A solution of 100 ml 85 $ for&c aoid (or 99 $ acetic acid), a catalytic amount 
of 70 $ porohlorio aoid and 27.2 g (0.2 mol) of the dione 1 (4r1 rixturo with 
1,6-dimethyloyelooota-1,5-dieno) ie hoatod to 60 OC for m. The reaotion mixture 
ie l xtraoted vlth 500 ml n-pentano (3 portiona) and waehed with urtor, 5 $6 NaHC03 
aolution, dried over night with Na2SO4 and the aolvont ie removed. The residue 
is subjected to in vaouum. Two fraot$;ne are obtained. 

22 $ yield); bpzo 57-59 OC, 1.4692 vas identi- 
17 $ of starting material "9 and tuo unknovn 

immmrs. The higher boil 
1.4676: rmf. rs bp13 68 

fraction (23.1 8, 63 $ yield; bpz 50-52 OC, 
ieomeric formatos 2 and & (92: 

Analogous the r&action in aoetio aoid yieldn aftmr work up the olefanio $potion 

!::.'1 Ji 
l ld) an9 a highor boiling Praotion (40 $ yield, bp14 94-98 C, 

(92s8)%.ul 
1.4681; 

bp9 74 C) rhioh oontaina 85 $ of the acotatoe & and s 15 $ 
of the alcohol 2. 

(nt, 14). 152 (9). 
10908 lH HWR (80 MHs 
), 0.85 (0, 6~. -cH3). 

Formatloa of l.!S-dimethvlbicyolo~~.2.1~ootan-8-o1~ 

b) 

2 and 9 (9218 was refluxed for 1 h,oooled to r.t., poored into 500 ml of 
vater and extracted with n-pontane (3x 50 ml). After usual work up dietilla- 
tion 
80-82 

Qelds 12.0 g 678 9) of 
C, mp 40-42 C, ref. 

a 92r8 llrixture of the aleohole 2 and !b& (bplo 
'5 mp 43 OC). 

To a stirred sue- 
r.t. are drop-d 4 g 
for 1 h. Aftor 

usual work up with water and diluted H2S04 the organio layer vaa separated 
and the aqueous phase extracted twice vith 25 ml ether. The oombined etheral 
solutions are neutralized, dried and the eolvendio romovod. Distillation 
yields 3.4 g (85 96) of a 9515 mixture of the alcohole 2 and & (bp10 81-82 OC, 
mp 42 OC). 

Ox%dation of the alooholq a and 4a -- 
To a vigorou8ly stirred solution of 15.2 g (0.1 mol) of the 9218 mixture of the 
alcohols a and & in 70 ml other at 15 
mmol) K2Cr20 

C ia droped a solution of 11.8 g (40 

15 min. z 
in 20 ml cont. H SO and 50 ml water. 

hen the reaction &x&o is 
The stirring ie oontinuod for 

d ilutod with 250 ml of water, the ethoral 
phase is separated and the aqueou8 ie extracted tvioo with 50 ml of ether. Usual 
work up and distillation yields 13.4 g (88 $) of pure ketone 5. 

Bs~~;~~~~~":sfS'~4;-~~~ -Tgt-r7r-'l24 (4) 
.Z.lloctan-8-one (2): bp 

80 Buzz): 1.9-1.3 (m with'bs at 1.24 
22 63 m)s 226.8 (C8); 46.2 (C,/Cgj, 

c1o l 
! 

- 
rof 
lOOj# IR: 1142{ 

l7 bp2 90-T; o&i 

l 61i, -CH); 3cNMR 
[C2/C4), 99.1 (C&,/ 

Ra6ctiona of tbo dieno 1 with mi~mral aeide 

A mixture of 100 ml 37 $ hydrochloric acid, 1 g "Vofatit KPS* ion l xohange roein 
(H-form) and 13.6 g (0.1 -01) of the 481 dieno &fur. ns rofluxed with otir- 
ring for 1 h. The cold solution then vae extraoted 3x vith n-pentane (75 ml). 
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Tha combined extracts are worked up as umual and mubjeoted to fraotional diotil- 
lation in vacuum yielding an olafinio frrotion 3 3 

be % fraction (9.2 g, 53 $) of chloride8 (bp7 70-73 C, y, 1.4759, ref. 
24 $) and a FQgher boi&j.. 

71 s 6% 0.8 $ I, and 15 $ or 13 $ of not ideatifiod isomers). 
bq 73 

-8-chloro-1 
i~--f~?7n--fjr~~s~- T%+f &mF’3k,?985 2932 1463 1385 830; 

-dimothxlbic 01012.2.1 octane (6a)r MS (GC/MS ooupling): 172 (Hz, 

1~ b3R (80 &)r 3.46 lm, lH, Hg), 1.7-1.3 (m, lOH, zCH2-): 0.91*(s, 6;. -CH3). 

In a similar way the corroaponding bromo- and iodooompounds were forred by r&- 
tion of 1 with 48 $ hydrobroeic acid or 55 $ hydroiodio acid. 

-di=oth lbio clo 2 2 llootane (dp)r purified by ohromatography 
~~~d~;‘llsT~~~~--~~=~~ ‘7% &-,09 (7)r 95 {So); 81 (100). 
lR: 2980, 2932, 1460, 13e2, 830: lH NItR (80 WHc)r 3.86 ., lH, I$), 1.7-1.2 (P, 
lOH, -CH2-), 0.87 (a, 6~, -CH3). 

Svnthesis of q&&-8-ohloro-l.5-dimethv~olo~3.2.1loctano (1) 

To a solution of 14.4 Q (55 ~01) triphenylphosphinm in 30 ml CCL (dried with 
P2O5 and distilled) under stirring ia droped a l olution of 7.7 8 
(95 $ prritp) in 10 ml dried CC146 

t 50 -01) a 

After standing 3 day8 at r. t. the 
mixture vaa afirred for Ph at 60 C and standing another day at r.t. in whioh 
tvo phaooa appeared. After removal most of the solvent the orystal pulp van 
stirred vifh vater and extracted l etoral times with 50 ml portions of n-pentan*. 
The triphanylphomphine oxide and the two phamos were separated. The organio 
layer was dried, the solvent van evaporated and the reaiduo was dinfilled in 
vaouum yielding 4.8 g (56 $) of 1 contaminated with 15 $ of an unidentified 
isomeric compound. 

a&i-8-chloro-1 a-dim&h lbio a10 3.2.1 octane (2): b 
0 

2o 1 4782 
flss-rp-m*--se) -n,-~G~--T9%'~,;7~~-~~~~ 123 (l,%,f’g’i 2;k2?293& 1463, 
1382, 828; ‘18 N& (80 Ma)r 3.58 (a, la, H&1.9-1.3 (IO, lOH, 
(8, 6~~ -CH3). 

-CH2-), 1.03 

Svnthesie of anti-8s~-l.S-d&methvlbicvolo~3.2.1loctane (&) 

A nixture of 98 Q (1 mol) of anhydrous KOAc, 90 ml aoetic aoid and,z.7 g (25 
-01) of the toaylate of & (95 $ parity) prepared aooording ref. from 95r5 
mixtura of & and & wae refluxod for 2h. To thm oold reaotion mixture 100 ml 
of water are added and then the solution wae extracted 3x vith 50 ml each n- 
pentane. After umal work up distillation yielded an not identified olefinio 
fraotion (2.6 6, 76 $) and 0.64 g (13 $) of an acetate fraction bp9 72-78 OC 
(74 $ & 23 $ & and 3 $ of an unidentified oompound). 

tfydtolpia of 0.5 
of 1.12 g (20 mol f 

(2.5 mol) of the aoetate mixture in a refluxing 8olution 
KOH in 15 ml m)$hanol for 1 h after usual work UP yield8 

ita isomer 350 a# (9O.s) of a 75125 Uture ('>C NMR spootro~oopio) of & and 

&* 

136 (54). 123 
): 3.00 (s, 1% 

HS: 154 @It, 18), 
‘H NMR (80 MHs 
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