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WITH METHYLMAGNESIUM IODIDE
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We found that 1-methylcyclopropene (I), in contrast to the previously studied cases [1, 2], when reacted
with CH;MgI is capable of not only adding the starting Grignard reagent, but also the reaction product, namely
1,1-dimethyleyclopropylmagnesium iodide.

The reaction was run in ether at 0°C in a dry argon atmosphere and using an equimolar ratio of the reac-
tants. The reaction products were identified by converting the formed organomagnesium compounds to the
corresponding hydrocarbons and carboxylic acids. The decomposition of the reaction mixture with water gave
a mixture of bydrocarbons (Ila) and (Illa) in ~ 100%yield, ina weight ratio of 5:4 (GLC data). Compound (Ia)
was identified chromatographically by the retention time. Hydrocarbon (Ifla) was isclated by fractional distilla-
tion through a column, and its structure was confirmed by the elemental analysis, NMR, and mass spectral
data. Carboxylation of the reaction mixture led to a mixture of acids (IIb) and (IIlb), which without isolation
were converted to methyl esters (Ilc) and (IIle) by treatment with CH,N,. Their ratio in the reaction mixture
was 43:57 (GLC data). By fractional distillation in vacuo we isolated the pure (Ilc} ester (the structure was
confirmed by the elemental analysis and by the NMR and mass spectra) and a fraction that represented (Illg),
contaminated with 20% of (Ilc) (NMR data),

An increase in the (I) : CH3MglI ratio failed to lead to a substantial increase in the yield of (I). Thus, with
a mole ratio of (I) : CH;MglI=2: 1 the yield of (IIa) was 52% (GLC data), but bere the amount of the ene conden-
sation products of (I) {3] increased substantially, which made it difficult to isolate compounds (I) and (IIL).

EXPERIMENTAL

The NMR spectra were taken on a Varian DA-60-IL instrument, using HMDS as the internal standard,
and the chemical shifts are given in parts per million relative to TMS on the & scale. The mass spectra were
taken on an MX-1303 spectrometer, The GLC analysis was run using a Pye-104 instrument. All of the opera-
tions were run in a dry argon atmosphere.

1-Methylcyclopropene (I) was obtained as described in [4], and the ratio of () and methylenecyclopropane
(impurity less than 10%) was determined via the NMR spectrum and GLC. 1,1-Dimethylcyclopropane was ob-
tained as described in [5].

Reaction of 1-Methylcyclopropene (I) with CH;Mgl. a) Into 126 ml of an 0.92 N ether solution of CHyMgl
(0.116 mole) at 0° was passed 6.7 g (0.125 mole) of (I}, containing 6.0% of methylenecyclopropane. The reaction
mixture was let stand overnight at ~20°. Then it was decomposed with water. According to the GLC data, the
yield of (Ila) and (IIla) when based on reacted (I) was ~ 100%, and the ratio (IIa) : (IIla) =5 :4. The gem-dimethyl-
cyclopropane was identified by GLC using an authentic specimen. Fractional distillation through a column
filled with glass packing, with an efficiency of 15 theoretical plates, gave a fraction with bp 52.1-53.0° (42 mm},
which was distilled over Na to give the pure (Illa) (based on the GLC data). Found: C 86.62; H 12.89%. CjHy,.
Calculated: C87.02; H 12.98%.
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6x 0,920 ppm, Jox = 8.45, Jpx = 5.55, Jop = 4.4 Hz, 3H.
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b) An ether solution of a mixture of (I and (II), obtained as described above from 1.44 g (0.06 g-atom)
of Mg, 8.52 g (0.06 mole) of CH,l, and 4.13 g (0.07 mole) of (I), was carboxylated at —78° with CO,, which had
been dried by passage through conc. H,80,;, After distilling off most of the ether the residual product was
treated at —27° with a 3-fold excess of CH,N,. Distillation gave 0.46 g of (Ilc), bp 69-71° (64 mm), npy?? 1.4287.
Found: C 65.36; H 9.33%. CrHpOy, Caleulated: C 65.59; H 9(.}04%. NMR spectrum (in CCly): 0.59-1,05 m
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The fraction with bp 123-125° (64 mm) was (Illc), contaminated with 20% of (IIc). NMR spectrum (in CgHg):
0.13-1.58 m (protons of three-membered ring); & 0.91, 1.02, and 1.12 ppm (singlets of three CH; groups on
three-membered rings); 3.41 s (OCHg, 3H).

CONCLUSIONS

1. In contrast to the previously studied cases, 1-methylcyclopropene adds to the double hond not only
CH;MgI, but also the 1,1-dimethylcyclopropylmagnesium iodide that is formed during reaction.

2. 1-(1-methyleyclopropyl)-2,2-dimethylcyclopropane and 2-methyl-cis-1-r -carbomethoxy-2-(2,2-di-
methyleyelopropyl) eyclopropane were obtained for the first time,

LITERATURE CITED

1. M. Yu. Lukina, T. Yu. Rudashevskaya, and O. A, Nesmeyanova, Dokl. Akad. Nauk SSSR, 180, 1109 (1970).

2. O. A. Nesmeyanova, T. Yu. Rudashevskaya, and B. A. Kazanskii, Dokl. Akad. Nauk SSSR, 207, 1362 (1972).

3. F. J. Weigert, R. L. Baird, and J. R. Sharley, J. Am. Chem. Soc., 92, 6630 (1970).

4. F. Fisher and D. E. Applequist, J. Org. Chem., 30, 2089 (1965).

5, R. W. Shortridge, R. A, Craig, K. B. Greenlee, J. M. Derfer, and C. E, Boord, J. Am, Chem. Soc., 70,
946 (1948).

2400



