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2he ease  of opening of the cyclopropyl  cation to the allyl  cation [1] makes  cyc lopropenes  unique model  
compounds for  dist inguishing e lec t rophi l ic  addition to the double bond by a concer ted  m e c h a n i s m  and by a two- 
step m e c h a n i s m  involving a cationic in te rmedia te  [2]. 

We have shown that the addition of ]3r 2 tO 1 -methy lcyc lopropene  (I) at  -15~ in CCI~ proceeds  with open-  
ing of the t h r e e - m e m b e r e d  r ing leading exclus ive ly  to the d ibromide  (ID whose s t ruc tu re  indicates two-s tep  
b romine  addition: 

Br+ IB ~ " (I) ' \  CC], 

r 

I H <H2Br 
Br Hs 

(II) 
Z : E = 2 : I  

The brominat ion  of 3 ,3 -d imethy lcyc lopropene  (III) a t - 1 5 ~  in CC14, CH3CN , and CH3NO 2 led to t r a n s - l , 2 - d i -  
b romo-3 ,3 -d ime thy lcyc lop ropane  (IV) in 80% yield : 

~ / /  ~ /  Br 

/~-- GCI,, CII~CN, CI:I,NOz / 
(III) Br (IV) 

Since the posit ion of the methyl  subst i tuents  in (I) and (IIl) should give (iII) an advantage re la t ive  to opening 
of the t h r e e - m e m b e r e d  r ing upon the in te rmedia te  fo rmat ion  of the cor responding  cyclopropyl  cations [3], our  
resu l t s  indicate that the t rans -addi t ion  of Br 2 to the unsubsti tuted double bond in (IID is a concer ted e l e c t r o c y c -  
l ic p rocess  [2]. Support for  this hypothesis  is a lso  found in the independence of the yield of (IV) of the nature  
of the solvent ,  while, in the case  of the brominat ion  of (I), replacing CC14 with CH3CN or  CH3NO 2 signif icantly 
lowered the yield of (II) due to the format ion  of unidentified products .  "lhe d i f ference  in the mechan i sms  for  
b romine  addition to (I) and (III) is apparen t ly  the r e s u l t  of the effect  of the methyl  group at  the double bond which 
c r ea t e s  s t e r i c  h indrance for  synchronous t rans-addi t ion  and faci l i ta tes  the two-s tep  p roces s  by polar iza t ion of 
the double bond. 

These resu l t s  account  for  the d i f ference  in behavior  for  brominat ion  of cyc lopropene  and 1 ,3 ,3 - t r ime thy l -  
cyc lopropene  which had not p rev ious ly  found a s a t i s f ac to ry  explanation in the l i t e r a t u r e  [4]. 
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