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Previous studies have shown that acylcyclopropsnes can undergo acld- 

catalyzed transformation with psrtlclpstlon of a suitably pla.ced double bond 

and formation of a new rlng(g. A-B). 2-4 We now report on a case(endo- 

blcyclo(3.l.O)hexanone, I) in which the double bond undergoes 90$ olefln 

participation generating a c.vclohexyl catlonlc species which experiences either 

simple proton loss or hydride transfer leading to a new cation which either 

undergoes angular methyl migration or gets trapped by the enol. 
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The endo-blcyclo(3.1.O)hexanone I was synthesized from the dlenlc acet.al 

IV(vlde lnfra) by the usual sequence y& the aldehyde V, R=H, 'X(fllm) 3.70, 5..51, -- 

lO.35p ; acid V, R=OH(sllver oxide oxidation),2 (film) 2.80-4.20, 5.85, 10.35fi; 

G(cDC13) 11.08(s, 1H); acid chloride V, R=Cl(thlonyI chloride/carbon tetra- 

chloride), A(fllm) 5.53, 10.35~; and dlaeoketone V, R=CHN2, Z4(fllm) 3.25, 4.74, 

6.05, 10.35r. Cycllzation of the latter(reflux with copper bronze in CyCIo- 

hexane) afforded the desired ketone I. I was homogeneous by gIPC(DECS, 190’, 
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10 ft. x 0.25 In., 90 mUmIn., retention time 6 min.) %nd tlc(benzene/ethyl 

acetate, 9535) after chromatography on elllce gel. I exhibited the RntlcipRted 

spectral features: 2 (film) 5.80, 10.32~ ; f(CDC13) 1.30(8, 3H), 5.40(m, 2H). 

The dlenlo acetal IV wag prepared from the readily available r.cetal 

chloride II.5 Alkylatlon of acetoacetlc ester with a molar equivalent of II 

afforded the alkylated product which was cleanly deacetylated with sodium 

ethoxlde-ethanol. 6 Reduction of the ester croup with lithium aluminum hydride 

followed by Collins oxidation' provided the acetal aldehyde III. Construction 

of the trane dlsubstltuted o?efln In IV YRB accompllshe3 by the Schlosser 

modification8 of the Wittlg reaction , employing the yllde derived from et,hyl 

Iodide. 

II 

A pure sample of 

was cycllzed by keeping 

III V 

I(250 mg), obtnlned by prersratlve glpc(DEGS, 190') 

its aolutlon ln 10 ml of benzene and 2ml of stannic 

chloride for 18 houre at room temperature under nitrogen. 31pc analysis 

(SE 30, 155*) after 18 houre showed no starting ketone and three major peaks 

X, Y and Z(retention tires 9, 10 and 14 minutes reepectlvely in a retlo of 

7:7:5). These three substances totaled 90$ of the reaction aroducts. 

Preparative glpc(DEGS, 190') furnished pure fractions of X, Y and 2. Product 

Z wae assigned the 5,5-4imethyl-d(9)-2 -octalone structure VI on the baeia of Its 

spectral characterlstlcs:l(fllm) 5.98, 6.18~ ; no trnns olefln; d (CDC13) 1.08 

(s, 3H), 0.85(s, 3H), 5.78(s, brosd, 1H). TL-Is ssslenment was eubstantlnted 
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by comparison of the nmr and Ir spectra oA * VI with tt?ose of an authentic sample. 
2 

Product Y had spectral data consistent with the product of CycloFroWne Cleavage 

accompanied by cyclization, followed by loss of 4 proton: h(fIlm) 5.80~ ; 

S (CDC13) 1.20(s, 3H), 1.70(d, J*2Hz, 3H), 5.45(s, Srosd, 1H). Accordingly, Y 

was assigned the fi-dlmethyloctalone structure VII which was confirmed by 

synthesis from the commercially avallsble dlketone IX. Product X showed no 

oleflnic protons In the nmr spectrum and the Infrared exhlblted an unconjqsted 

carbonyl:~(fllm) 5.?0~; 6(CDCl3) 0.79(s, 3H), 0.95(s, 3H), 2.55(s, 1H). Mass 

spectral data Indicated a molecular ion at m/e 178. ConslderRtIon of structures 

consistent with these data, together with mep?anIstIc considerations led to the 

trlcyclic ketone VIII. Further proof for this structure cnme from the demon- 

stration that tr^atrent of the cls-dImcthyloct!?lone VII with a solution of 

meti,ylene chloride saturated with boron trlflorlde furnished VIII In 90$ yield. 

VI VII VIII IX 

We have shown that VI and VIII are not formed by wey of VII, as the l?tter 

did not form either VI or VIII when submitted to the cycllzstlon con<ItIons. The 
. 

formation of VI, VII and VIII, In yields of 20, 35 and 35 percent resnectlvely, 

shows again that an external double bond c3n become Involved In r! concerted 

fashion In the cydlopropane openlna of I since all the products arise from t'?e 

Initially formed cyclohexyl cation X which should Initially be in conform-tion XR, 

assuming a reasonably concerted re?.ction for t'qe formation of the new ring. 

The cyclohexyl cation Xa h-s t'le proper geometry for ellrln~tlon sffordlne the 

octalone VII, and secondly for a 1.2 hydride transfer producing a tertiary 

csrbo:llum Xb. Tsis new csrbonlllm Ion lfter flIpnInE to the other tie conformer - 

Xc, as shown, can p?rtitlon between two ?osslble patk.wnys, namely rearrsneement 

(Xc*VI) rend trapnina of the c-tion by t';a en~l(Xc~VIII). Ve 1??ve thus 

deconstrated the Initial forn?tion of the cls blcyclic cstlon X from the endo - 
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substituted blcyclo(3.l.O)hexanone series. It relralns to be seen whether the 

cation can be trapped by a suitably dlscosed nucleophlllc carbon, thus forming 

a further rlng,sufflclently rapidly to prevent the rearrangement we have Just 

demonstrated In t.he absence of such a center.9 
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