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SUMMARY 3-Substituted-hex-1-en-5-ynes were cyclxed by treatment with dlethyl- 

alumxnnn hydride, In hydrocarbon/ether solvent, trans-2-substituted-methylcyclo- 

nentane 1s produced, while In the absence of ether, the product 1s 2-substltuted- 

methylenecyclopentane Yields are 69% to 76% 

Intramolecular cycllzatlons of organoalumlnum compounds have been the sublect of reports 

by members of our group3 and by others4 Chum and Wxlson3 used catalytic amounts of dllsobutyl- 

aluminum hydride to prepare methylenecycloalkanes from dlenes and methyleneblcycloalkanes from 

trlenes Zwelfel and coworkers 
4a 

and Rien&ker and Schwengers 
4b 

cyclxed enynes to substituted 

cycloalkanes using two equivalents of dlalkylalumxnxn hydrxde In the latter case, 3-methyl- 

hept-l-en-6-yne gave the mixture of products lndlcated In equation 1 The research presented 
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here complements thus previous work, and, since the cycllzatlon occurs In good yield and with 

stereoselectlvlty, It emerges as a synthetlcally useful technique 

Triple bonds are doubly hydroalumlnated In the presence of double bonds when such systems 

are treated with two equivalents of dlalkylalumlnum hydride. 
4 

Linear polyenynes could therefore 

serve as polycycllc precursors In which the locoselectlvlty of the hydroalumlnatlon 1s unequlv- 

ocal This feature makes enynes valuable model systems. The frrst such system to be dlscussed 

presently 1s 4, from crotyl magnesium chlorlde/l,3-dlchloropropene coupling followed by dehydro- 

halogenatlon (NaNH,, NHB) 
5 Compound 4 can be cycllzed using two equivalents of dlethylalumlnum 

hydride In the absence of ether, olefln 2 1s the product, while trans-1,2-dlmethylcyclopentane 

(5) results when the cyclizatlon 1s performed In the presence of as little as two equivalents of 

ether 
7 

(equation 2) In the absence of electron donatlon by the ether, the product of the 

lnltlal cycllzation readily dehydroalumlnates to a monoalumlnum species which quenches to 5 _ 
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2 G 5 (69%) 

The production of 5 1.5 noteworthy In that it contrasts with the cycllzatlon of homologue L The 

latter reaction IS nonstereoselectlve and gives products having a substitution pattern different 

than that of compound 5 

An appropriately placed heteroatom can Influence the course of the cycllzatlons of alkenyl- 

llthlums? Based on this precedent and reports by Zakharkln and Savlna' that Inter- and intra- 

molecular complexatlon 1s involved in the addition of trialkylalumrnums to alkenyl ethers, we 

sought to find evidence of similar Interaction In the cycllzatlons of heteroatom-containing 

alkenylalumlnum compounds. 

The methoxymethyl analogue of 4 was prepared by the methylation of the appropriate alcohol, 

obtained by the method of Courtois et al lo, ,-_-- and Isolated by preparative scale GLC Enyne 

methyl ether 1 was cyclized using two equivalents of drethylalumlnum hydride, produced were 

exclusively cyclic products as shown in equations 3 and 4 As before, a dehydroalumlnatlon 
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Eq. 3 

Eq. 4 

uroduct, 2-methoxymethylmethylenecyclopentane 0, is the main product In the absence of added 

ether. In the presence of added ether, saturated products result as before, in this case, mainly 
11 

trans-2-methoxymethyl-1-methylcyclopentane (10) . The structures of 8, I& and 11 were asslgned 

on the basis of the results of reactlons 5 and 6, on the next page. The palladium catalyzed 

reduction of 2-substituted methylenecyclopentanes reportedly gives predominantly tranS products 
12 

The result of the hydroboratlon/protonolyslS reaction can be explalned on the basis of approach 

of the borane-tetrahydrofuran complex to the least hindered face of the double bond 
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Eq. 5 

8 
(+ isomer) 1. BH,*THP 

2. CHsCHzCOOH 
Eq. 6 

The productron of the trans rrng Juncture m ~.IJ mrght be explained using sterlc arguements, 

as m cyclrzation transrtlon state 12, whrch contains no Internal complexatron An alternatlve 

explanation, deplcted III l-3, involves complexatlon of one aluminum with the alkoxyl group and of 

the other with the double bond 13 . Only In cases III whrch sterlc effects must compete wrth com- 

pie xatl 

? 
Me 
HZ 

12 - 

on (e.g , 3-t-butyl-3-methoxymethyl-hex-1-en-5-yne) could the explanations be tested, 

* * 

In sprte of some uncertainty about the cause of the stereoselectrvvlty In the alkoxyl case, 

the synthetrc value of the technique is Intact. Thus method offers a means to stereoselect 

trans-2-substituted l-methylcyclopentanes rn good yreld via an organoalumlnum cycllzatlon III the 

presence of ether. 
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