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We found that  1 -methy lcyc lopropene  (I), in con t r a s t  to the p rev ious ly  studied cases  [1, 2], when reac ted  
with CH3MgI is capable  of not only adding the s ta r t ing  Gr igaa rd  reagent ,  but also the reac t ion  product ,  namely  
1 ,1-dimet  hy lcyc lopropylmagae  s lum iodide. 

The reac t ion  was run in e ther  at 0~ in a d ry  argon a tmosphe re  and using an equ imola r  ra t io  of the r e a c -  
tants .  The reac t ion  products  were  identified by conver t ing the fo rmed  o rganomagnes ium compounds to the 
co r respond ing  hydrocarbons  and carboxyl ic  acids .  The decomposi t ion of the reac t ion  mix tu re  with wa te r  gave 
a mix tu re  of hydrocarbons  (IIa) and (IIIa) in ~ 100%yield, i nawe igh t  ra t io  of 5:4 (GLC data). Compound (Ha) 
was identified ch roma tog raph ica l ly  by the re tent ion t ime.  Hydrocarbon  (IIIa) was isolated by f ract ional  d i s t i l l a -  
t ion through a column, and its s t ruc tu re  was conf i rmed  by the e lementa l  ana lys i s ,  NMR, and mass  spec t r a l  
data.  Carboxylat ion of the reac t ion  mix tu re  led to a mixture  of acids (lib) and (IIIb), which without isolat ion 
were  conver ted  to methyl  e s t e r s  (IIc) and (IIIo) by t r ea tmen t  with CH2N 2. The i r  ra t io  in the reac t ion  mix ture  
was 43:57 (GLC data). By f rac t ional  dis t i l la t ion in vacuo we isolated the pure  (IIc) e s t e r  (the s t ruc tu re  was 
conf i rmed  by the e lementa l  ana lys i s  and by the NMR and m a s s  spectra)  and a f rac t ion  that r e p r e s e n t e d  (IIIc), 
contaminated  with 20% of (IIc) (NM_R data). 

An inc rease  in the (1) : CH~MgI ra t io  fai led to lead to a substant ia l  inc rease  in the yield of (II). Thus,  with 
a mole  ra t io  of (1) : CI-IaMgI=2 : 1 the yield of (IIa) was 52% (GLC data),  but here  the amount of the ene conden- 
sat ion products  of (1) [3] i nc reased  substant ia l ly ,  which made it difficult to isolate  compounds (II) and (III). 

EXPERIMENTAL 

The NMR spec t ra  were  taken on a Var ian  DA-60- IL  ins t rument ,  using HMDS as the in ternal  s tandard,  
and the chemica l  shif ts  a r e  given in pa r t s  pe r  mil l ion re la t ive  to TMS on the 6 sca le .  The mass  spec t r a  were  
taken on an MX-1303 s p e c t r o m e t e r .  The GLC ana lys i s  was run using a Pye-104 ins t rument .  All of the o p e ra -  
t ions were  run in a d ry  a rgon  a tmosphe re .  

1-Methylcyclopropene  (1) was obtained as desc r ibed  in [4], and the ra t io  of (1) and methylenecyclopropane  
( impur i ty  l e s s  than 10%) was de te rmined  via the NMR spec t rum and GLC. 1 ,1-Dimethylcyclopropane  was ob- 
tained as desc r ibed  in [5]. 

React ion of 1-Methyloyclopropene (1) with CH3MgI. a) Into 126 ml  of an 0.92 N e ther  solution of CH3MgI 
(0.116 mole) at 0 ~ was passed  6.7 g (0.125 mole) of (1), containing 6.0% of methylenecyclopropane .  The reac t ion  
mix tu re  was let stand overnight  at ~ 20 ~ Then it was decomposed  with water .  Accord ing  to the GLC data,  the 
yield of (IIa) and (IIIa) when based  on r eac ted  (1) was ~ 100%, and the ra t io  (IIa) : (IIIa) =5 :4. The g e m - d i m e t h y l -  
cyc lopropane  was identified by GLC using an authentic spec imen.  Fract ional  dis t i l la t ion through a column 
filled with g lass  packing, with an ef f ic iency of 15 theore t i ca l  plates ,  gave a f ract ion with bp 52.1-53.0 ~ (42 mm),  
which was dis t i l led over  Na to give the pure  (IIIa) (based on the GLC data). Found: C 86.62; H 12.89%. C10H16. 
Calculated:  C 87.02; H 12.98%. 
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The m a s s  s p e c t r u m  has the molecu la r  ion m / e  124. NMR spec t rum (in CHC13): 1.13 s (c--c(cI{3)~. 6H); 
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1.07 s (C / ~--CH~, 3H); 0.22-0.27 w. m (H~C / ~CH.., 4H); ABX spec t rum c / l ~ c / " B  , 5 A 0.125, 6 B 0.150, 

5 X 0.920 ppm, JAX = 8.45, JBX = 5.55, JAB = 4.4 Hz, 3H. 
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b) An e t h e r  solution of a mix tu re  of (I1) and (III), obtained a s d e s c r i b e d  above f rom 1.44 g (0.06 g-atom) 
of Mg, 8.52 g (0.06 mole) of  CH3I, and 4.13 g (0.07 mole) of (I), was carboxyla ted  at  - 7 8  ~ with COn, which had 
been dr ied  by p a s s a g e  through conc. tt2SO 4. Af te r  dis t i l l ing off most  of the e ther  the res idua l  product  was 
t r e a t e d  at  - 2 7  ~ with a 3-fold excess  of CH2N 2. Dist i l la t ion gave 0.46 g of (IIc), bp 69-71 ~ (64 mm),  riD2~ 1.4287. 
Fouud: C 65.36; H 9.33%. CaH~O~ Calculated: C 65.59; H 9.04%. NMR s p e c t r u m  (in CC14): 0.59-1.05 m 
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�9 / \ ( ooc -c  / \C--CHa t r ans ,  3H); 1.14 s (o0c--c / \ c .... CHz, 2H); 1 .10s;  C--CHa cis ,  3H); 1.35-1.59 m ( (  \CH--C00, IH); 

8.57 s (OCB3, 3it). NMR s p e c t r u m  (in CsHs): 0.50-1.58 m (protons o f t h r e e - m e m b e r e d  r ing,  3H); 0.93 s 
c C 

. / \  / \  
(ooc--c C--CHa t r ans ,  3H); 1.19 s (OOC--C--C--CHa ois,  3H); 3.45 s (COlin, 3H). 
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The f rac t ion  with bp 123-125 ~ (64 mm) was (IIIc), contaminated  with 20% of (IIc). NMR spec t rum (in CsHs): 
0.13-1.58 m (protons of t h r e e - m e m b e r e d  ring); 5 0.91, 1.02, and 1.12 ppm (singlets of t h ree  CH a groups on 
t h r e e - m e m b e r e d  r ings) ;  3.41 s (OCtt 3, 3It). 

C O N C L U S I O N S  

1. In con t ras t  to the p rev ious ly  studied c a s e s ,  1 -methy lcyc lopropene  adds to the double bond not only 
CH3MgI, but a l so  the 1 ,1 -d ime thy lcyc lop ropy lmagaes ium iodide that is fo rmed  during react ion.  

2. 1 - (1 -me thy lcyc lop ropy l ) -2 ,2 -d ime thy lcyc lop ropane  and 2 - m e t h y l - c i s - l - r - c a r b o m e t h o x y - 2 - ( 2 , 2 - d i -  
methylcyelopropyl)  cyc lopropane  were  obtained for  the f i r s t  t ime.  
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