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Reaction of Phenylmagnesium Bromide with 3,Lfi-Epoxybut- 1 -ene 
By CHARLES B. ROSE* and CLARK W. SMITH,  JUN.  

(L)c/xrrtiizenl of Cliemistrji, University of Nevada, Reno,  Nevada 89507) 

\17~* 1ia.i-c obscrvecl anomalous behaviour in the reaction of 
organomagnesium compounds with 3,4-epoxybut-l-ene (I). 
The so-called ‘conjugate addition’ reaction of an organo- 
magnesium reagent to an unsaturated systemf has been of 
great value for the alkylation of specific sites,, particularly 
for systems with ap-unsaturatcd aldehyde, ketone, or ester 
functions. \lie have extended this reaction to  unsaturated 
systems which contain neither carbon$ or ca rboxyl 
functions. ‘Thrce unsaturated alcohols can arise froin direct 
reaction3 of (I) and organomagnesiuni reagents : 

Earlier investigations of this reaction give conflicting 
and the reaction of (I) with phenylmagnesium 

bromide was claimed to give either 4-phenylbut-2-en01 (IV ; 
I< = Ph)4 or 2-phenylbut-3-en01 (I11 ; R = Ph).‘ Our results 
conflict with both these reports. 

lieaction of (&)-3,4-epoxybut-l-enc (I) (10.0 mmole) with 
yhenylmagnesium bromide ( 1  1.0 mmole) in gently refluxing 
sodium-dried diethyl ether for 1 hr. gave a mixture of iso- 
meric phenylbutenols (goyo) which was analysed by V.P.C. 
Three compounds were separated by preparative V.P.C. :t 
compound (A) (TI; R = Ph) 8.4 1.50,6, compound (B) 
(111; 11 = Ph) 54.0 j, 0.62,, and compound (C) (IV; 
R = Ph) 7.6 & 1.4%. Although the i.r. spectra of coni- 
pounds (A), (B), and (C) are very similar, IH n.ii1.r. spectro- 
scopy with double-irradiation techniques and ally1 alcohol as 
a model systems allows unambiguous structural assign- 
ments. I n  addition, compound (B) was hydrogenated with 
Pd-C and H, at  30 lb./in.2, to give 2-phenylbutan-1-01 which 
was identical with an authentic sample (n.m.r. and v.P.c.). 

\Ye suggest that (11; R = Ph) arises from attack of the 
organomagnesium reagent a t  the unsubstituted oxiran ring 
position of 3,4-epoxybut-l-ene, 
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The products are stable to  the ~7.p.c. conditions employed ancl no isomerization was observcd. 
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