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We wish to report a simple one-step method for the partial resolution of racemic 

allenes based on the procedure of asymmetric hydroboration developed by H. C. Brown 

and coworkers(‘). Hydroboration of (-)-a-pinene in diglyme leads to (+)-sym-tetraiso- 

pinocampheyldiborane (lb) , I, which has been shown to be a highly stereoselective hydro- 

borating agent and can be used to prepare certain optically active alcohols and alkenes in 

high optical purity(lc). Utilizing this reagent for the hydroboration of excess 1,3-di- 

methylallene, II, we anticipated that the recoverable allene would be enriched in one enan- 

tiomer. This was confirmed by experiment Ina typical run, a suspension of (+)-I in 

. .BH 1 CH, 
NaBH., 

(-)-a-pinene - 
BF,, Et,0 

diglyme 

excess (*)-II \ __.CH, 
- H,C=C=C’;H 

o”c L A2 

(+)-I (-)- II 

diglyme was prepared from (-)-cr-pinene [a 1: = -55. 5’ (CHC$), and diborane (formed in - 

situ from sodium borohydride and boron trifluoride etherate); a two-fold excess of racemic - 

II was then added to the reaction mixture maintained at 0’. After 2-3 hours, the unreacted 

allene was recovered by flash distillation at reduced pressure followed by fractional 
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The absolution configuration of II could in principle be deduced from the configura- 

tion of the transition state for asymmetric hydroboration if this were known with any cer- 

tainty. A mechanism of asymmetric induction in hydroborations with active I has been 

described(4) , and other less-rigorous transition-state models of hydroboration have been 

proposed by Brown et al (‘?d) and by Streitwieser et al. (5). --9 However, none of these -- 

models satisfactorily accounts for the course of asymmetric induction observed with trans 

or hindered alkenes. In such cases, the reaction appears to be mechanistically complex. 

Displacement of rr-pinene is observed in amounts suggestive that I is not directly involved 

in hydroboration of the alkene but undergoes a slow dissociation to a-pinene and tri-iso- 

pinocampheyldiborane, which subsequently reacts with the alkene (Ia) . In the hydrobora- 

tion of II with a suspension of I in diglyme, displacement of a-pinene was indeed observed 

in amount corresponding to one half the molar equivalent of allene consumed. The reac- 

tion is therefore complex and appears to involve more than one type of asymmetric borane. 

Hence, we abandoned attempts to predict the configuration of (-)-II from transition-state 

models of hydroboration. 

We assume, however, that the stereoselectivity developed in the transition state 

of hydroboration of II is similar in kind to that developed in the hydroboration of the struc- 

turally related compound, 1,3-diphenylallene, III. Under comparable reaction conditions, 

therefore, the configuration of the enantiomer enriched in recovered II is expected to be 

the same as that enriched in recovered III. Hydroboration of excess racemic III with a 

borane mixture prepared from (-)-a-pinene and BI-& in tetrahydrofuran (see Table 1) led 

to the recovery of optically active III of rotation [o rD = -180’ (CHCG), the configuration 

of which is known to be R (6) . We conclude, therefore, that (-)-II obtained by asymmetric - 
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hydroboration under the same conditions also has the R configuration. This assignment of - 

configuration has been established independently by Jones and Walbrick (7) , and was pre- 

dicted by Brewster (8) who has calculated the rotation of optically pure R-(-)-II to be [a]D = 

-174O. From the results of a related study on the stereochemistry of methoxymercuration 

of (-)-II, we have estimated the optical purity of II of rotation -15.9’ to be % (9) , in fair 

agreement with the calculated value of H. 
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