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Previous stereochemzal correlations of substituted cyclopropanes, meth- 

ylenecyclopropanes and splropentanes have shown that the introduction of the 

exocycllc double bond or the second three-membered ring has no effect on the 

sign of rotation In a series of compounds possesslng the same absolute con- 

figuratl0n.l In conlunctlon with a study of cycloaddition reactions of 

alkenylldenecyclopropanes2 we have prepared a 2-phenylisobutenylldenecyclo- 

propane (1) having the same sign of rotation and conflguratlon as in the 

methylenecyclopropanes and spiropentanes thus extending a general observation 

that the attachment of a group possessing planes of symmetry to the three- 

membered ring does not have an effect on the sign of rotation. 

Partial asymmetrlc hydroboratlon of 1 with (+)-dilsoplnocampheylborane 

(DIPCB) produces (-)-1 ([cr]E5 -19.0') (no pinene 1s liberated during the 

course of the reaction). The absolute configuration of (-)-1 is predicted 

to be (R) on the basis of our recently proposed model transition state for 

asymmetrlc hydroboratlon 3 (based on a modified comblnatlon of the Brown4 and 

Streitwieser5 models). In various addition reactions 1 reacts nearly exclu- 

sively at the Cl-C4 double bond at the face opposite the phenyl group (vlde 

infra) with the electrophllic group becoming attached to C4. Long range 

steric interactions in the hydroboration transition state are maximal with 

@)-A. 

The (R)-conflguratlon of (-)-1 was confirmed by conversion to (+)-(lg.- 

2R)-Z-phenylcyclopropane carboxylic acid (5). Reduction of (-)-1 with 

dllmlde (lo-fold excess in 75% aqueous-ethanol generated from hydrazlne and 

hydrogen peroxide') produced a mixture of 2 and 3. Direct ozonolysls of the 

mixture of 2 and 3 In 2:l methylene chloride-pyrldlne gave a mixture of 2 
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and 4, which on chromic acid oxldatlon In 1:l acetone-30% sulfuric acid 

produced a mixture of 2 and 5 which was separated by basic extractlon 

techniques. The stereochemistry of 5 ([alg5 +3.8°)7 was identlfled by 

comparison of its nmr spectrum with those of CIS- and trans-2-phenylcyclo- 

propane carboxyllc acid8 and by comparison of Its sign of rotation with that 

of (+)-(lS:2R)-2-phenylcyclopropane carboxyllc acid.' The stereochemistry 

of (+)-2 ([CL]65 +19.20; based on 100% optical purity) IS assigned on the 

basis of Its anticipated formation only via 2, and the similarity In sign -.. 

of rotation of 2 as compared with (+)-(lS.2R)-l-methyl-2-phenylcyclopropane -- 

(6) (the trans Isomer (lR*2R)-l-methyl-2-phenylcyclopropane possesses a -- 

negative rotation).1 The stereochemistry of the lntermedlates Involved In 

the conversion of 1 to 5 can thus be asslqned as shown ln the following - . 

reactlon scheme. 

$ CH=C(CH3)2 

v 

03 
CH2C12-C5H5N 

f 

Although the rotation of optically pure (+)-5 1s reported to be +30° 

It was not clearly Indicated how the optically pure material was obtained. 
1 

Furthermore, as only mllllgram quantltles of (+)-5 were avallable In the W 

present study and an accurate determlnatlon of Its optical purity was 

crltlcal to the related studies on the cycloaddltlon reactions of (+)-2, 

it was necessary to determlne the optlcal purity of (+)-5 in a more accurate 

manner. The optical parity of (+)-5 was determlned by conversion to the 
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corresponding methyl ester with diazomethane and recording its nmr spectrum 

In the presence of the choral shift reagent trls-(trlfluoroacetylcamphorato)- 

europlum (Eu(tfacI3). The methoxyl hydrogens experience considerable 

paramagnetlc deshielding and line broadendlng. At room temperature the 

line broadening precluded an accurate integration of the methoxyl hydrogens 

of the two optical antipodes. At 100°, however, the line broadening was 

signlflcantly reduced such that the methoxyl resonances could be easily 

and accurately Integrated. The nmr spectrum obtained at 100° with a 0.3:l.O 

molar ratlo of Eu(tfac)3:ester indicated the optical purity of the ester, 

and the corresponding (-)-1 from which it was formed, to be 64 2 * 1.0%. 

The maximum rotation of optically pure (RI-1 is thus -66.8' Attempted 

analysis of the optlcal purity of either the aldehyde 4 or the free acid 

(+I-5 with Eu(tfac)3 could not be accomplished because of the extreme line 

broadening and the overlapping of the resonance peaks 
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