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In our previous communication2, we just mentioned that the epoxide (1) 

on interaction with sodium diethyl methylmalonate (2) under refluxing benzene 

(30 hr.) furnishes the cyclopropene derivative (3). We now wish to report 

the generality, mechanism and stereoselectivity of this novel reaction. 

!l!he simpler epoxide (4)3 also afforded under the above condition the 

lactone (20)4 (7%) end a cyclopropsne ester cheracterised as the crystalline 

acid+(5) (47x), m.p. 131-132'; the methyl ester (6) had b.p. ISO'/ mm. 

Sodium-liquid ammonia reductive aleavage of the conjugated cyclopropene bond 

in (5) provided the acid (7) as a mixture of diastereomers from which a pure 

isomer5 m.p. 116-117' could be isolated. 

The epoxide (8) $ prepared from 8-bromo-7-metboxy-6-methyl-1-tetrelone6, 

on similar treatment with (2) furnished en ester which on hydrolysis gave 

the crystalline cyclopropsne derivative (9) (37%), m.p. 182-184'. Na-RR3 

reduction of (9) sfforded a diastereomeric mixture of (IO); repeated 

crystzllisations finally gave a pure isomer, m.p. 125-126'. 

+ All new compounds gave satisfzctory mlcroanalytical end spectral data. 

$ The preparation of this epoxide will be reported in the full paper. 
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16eq No. 19 

Similar treatment of the epoxlde (I1)7 with (2) gave in 64% yield the 

oyclopropyl ester (12), b.p. IIO-I15° (bath)/0.3 mm ; and this on hydrolysis 

furnished the crystalline acid (13), a.;?. 125-125'; methyl ester (14) had m.p. 

47-5o". Metal-ammonia reduction of (13) afforded (15) as a mixture; a pure 

isomer had m.p. 153-154'. 

The interaction of (4) with the more sterically hindered carbanion derived 

from aiethyl isopropylmalonate provide2 a liquid ester ; ana this on hyc?rolysis 

furnished the crystalline acid (16) (262'.), m.p. 158-159', methyl ester (17) 

had m.p. 68-70'. Sodium-liquid ammonia reduction of (16) gave (18) initially 

as a mixture ; a pure isomer had n.2. I04-I05°. Under the same reaction 

condition, the epoxide (4) was practically recovered uncha?ged when treated 

wit.3 the anion of aiethyl phenylmalonate. 
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Lactonic ester (19) was considered to be the possible intermediate for 

the novel cyclopropsne formation described above. trens-2-Rromo-1,2,3,4- 

tetrahydronaphthalene-l-o13 on treatment with two equivalents of (2) under 

refluxing benzene (30 hr.) gave a separable mixture of the lactone (20)4(40%) 

and the above lactonic ester (19) (38%) as an oil. This ester was proved by 

n.m.r. to be an epimeric mixture at the asymmetric centre carrying the methyl 

and carbethoxylic groups. The lactonic ester (mixture) thus obtained on 

refluxing (27 hr.) under benzene with dry sodium ethoxide afforded the lactone 

(20) (16%) and a liquid ester (31%) b.p. 140-145'(bath)/l mm. This ester 

on alkaline hydrolysis furnished the same cyclopropsne acid (5) mentioned above. 

The above experiments lend support to the following mechanism proposed for 

the novel cyclopropane formation. 

It is significant to note that in all the cases mentioned above, one single 

cyclopropyl carboxylic acid could be isolated. The n.m.r. signals for the 

methyl groups attached to the cyclopropene ring carbon are informative (Table 1). 

Comparing the methyl signals with those of the known cycloprouane derivatives* 

(22) and (23), it is reasonable to predict that the methyl groups are shielded 
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br the phenyl ring as shown in the stereostructure (24). The steric requirement 

of the carbonion (21) in the transition state is possibly the reason for the 

stereoselective formation of the cyclopropyl compounds described above. 

TABLE1 ys-r9.03 

wr. sianal for Cyv 

compound 
_------_ _----_- 

(3) 9.21 

(5) 

(6) 

(9) 
(23) 

In contrast to the epoxide stated above, cyclohexene oxide and 3,4-epoxy- 

1,2-benzocyclohept-1-ene' failed to provide sny cyclopropane derivative. 

As far as we know the formation of ,the cyclopropane compounds by nucleophilic 

opening-up of epoxiaes in nonpolar aprotic solvent has not been reported earlier 

in the literature. 

We thank C.S.I.R., New Delhi, for Research Fellowships (to R-M, and B.B.), 

and Dr. M.M.Dhar for n.m.r. spectra. 
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