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Chloro olefln annelation has been shown to have great utlllty in the con- 

struction of cycloalkanone and acylcycloalkane rings, using terminal and lnter- 

nal chloroalkene moletles, respectively, as sites for electrophlllc closure? 

In addltlon, we have lnvestlgated substrates bearing l,l-dlchloro-1-ene side 

chains, since catlonlc attack can lead directly to cycloalkanecarboxyllc aclds2, 

e.g. 
Cl 

+ 

OH 

n = 1,2 

This note reports typical five- and six-membered ring syntheses which culminate 

In closure of the above type, and which Illustrate the use of two easily prepar- 

able and generally useful alkylatlng agents 

The condensation product I_, derived from chloral and malonlc acld3, when 

successively acetylated, treated with zinc to effect dechloroacetoxylation(2ti3), I- 

and reduced with llthlum aluminum hydride, all without isolation of Intermediates 

provides pure 4,4-dichloro-3-buten-l-o14 (2), bp 80-81.5°/10mm, In ca. 30% yield 

(not optlmlzed). 
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Conversron of 2 to Its bromide' 2 and mesylate5 5 by phosphorous trlbromlde and 

methanesulfonyl chloride, respectively, allows rntroductlon of the annelating 

agent into a bifunctronal substrate such as desoxybenzorn either electrophrllcally 

(+I) or nucleophlllcally (+I. 
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When ketone' z 1s reduced and the resulting carblno15 refluxed overnrght in 97% 

formic acrd, cycllzatron occurs rn the same manner as wrth 2 
5 

to afford trans, 

trans-2,3-drphenylcyclopentanecarboxylrc acld4Q), mp 150.5-152°, in ca. 50% 

yield by either route Thus, prior carbonrum ion rearrangement before the non- 

nucleophlllc dlchlorobutenyl srde cham cyclizes provides a single product as 
1 

planned. The trans, trans confrguratron of 2 1s assigned by analogy wrth a srmi- 
6 

lar cyclrzatlon which produced tsans-3,4-dlphenylcyclopentanone and by the ab- 

sence of eprmerlratlon on heatrng7, whrch verlfres the trans relatronshrps of the 
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carboxyl group and adlacent phenyl ring. 

Srx-membered ring formatlon LS exemplified by the sequence below, connnencrng 

wzth the alkylatron of cyclohexanone pyrrolldlne enamlne by l,l-dlchloro-3-bromo- 

propene5. The latter was readrly acqurred by benzoyl peroxide-initiated N-bromo- 

succrnrmrde reactlon with l,l-dlchloropropene in carlxm tetrachlorlde, affording 

66% ylela of the expected bromrde, bp 65-66.5/17mm. Ketone 10 (semrcarbazone4: - 

mp 169-170°) was reacted with ethereal vrnylmagnesrum bromide and the resultant 

carbrnol 5 formolyzed. 

9 (-JN ---& oy/f1:;2gF CQ,,. 
10 11 - - 

The rsomerlc octalrn carboxylrc acids' (G), formed in ca. 40% yield, were hydro- 

genated (Pt catalyst in acetic acrd) to a mixture of cis,cis- and crs,trans-aeca- 

hydro-2-naphtholc acrds, whose identitles were establrshed by comparison with au- 

thentlc samples8. 

Not surprisingly, these "Intramolecular Bott reactrons" proceed in more ea- 

tisfactory yields than were noted rn rntermolecular combmatlon of hlndered l-me- 

thylcycloalkyl catrons with l,l-d~chloroethylene~ and may have utlllty in genera- 

ting the carbccyclrc framework of terpenes and of prcrotaxane alkalords such as 

dendroblne'. We also wash to point out that the three- and four-carbon annelatzng 

agents used to assemble 7 _, 8, and 11 can be easrly homologated and thus extend 

the posslbrlltres for cycloalkanecarboxyllc acra synthesis to rings larger than 

six-membered. 
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