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Since the original reports by Eisch2and by Felkin3 that additions of Grignard reagents to 

alkenes are promoted by the presence in the alkene of a hydroxyl group, promoted additions to a 

variety of alkenols. alkynols, and allenols have been reported. 
4-8 Functions such as OMgX or 

CM@ must be responsible for the promotion. Eisch suggested' that, as shown in IL, addition of 

R is facilitated by its attachment to OMg. Felkin proposed314 that, as illustrated in 2, R 

E 1 erythra _ 
(major product) 

adds from an external molecule of an organomagnesium compound while OMgX acts simultaneously as 

an internal electrophile. 

At the time of addition, what relationships exist between the R and Mg that are added and 

between R and the metallated hydmxyl function? For example, R and Mg might add in a a or 

& fashion, and R and OMgX might be on the same or on opposite sides of the plane of the 

alkene function. Stereochemistries of addition products (k-2) that result from these possibil- 

ities are shown schematically. 9 Definitive determination of the stereochemical relationships at 
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the time of addition is crucial to unraveling the role of the metallated hydroxyl function in 

I I I I I 
OH C%X CHgX ougx oprgx 

d 8 2 

promoting addition. 

In this communication we report the results of an investigation of the stereochemical 

relationship between R and OMgX. On the basis of the erythro:threo ratio of 8:l observed for 

the product of addition of allylmagnesium chloride to 3-buten-l-01, it was proposed that the 

ally1 and metallated hydroxyl groups are preferentially on the same side of the double bond 

during the addition process. 5 However, due to the ready rotation around the C-C bond linking 

these functional groups, the spatial relationship that existed between them during addition 

does not persist in the products. The interpretation of the stereochemical result was based 

on assuming a reaction process (2-z) and then adding the reasonable assumption that the stereo- 

chemistry that kept CH 
3 
and R as far apart as possible in the transition state would be pre- 

ferred. However, alternate sets of assumptions could be consistent with the observed stereo- 

chemistry. 

For our study, we chose systems in which the relationship between Ii and OMgX is preserved 

in the pmducts. Additions of allylmagnesium bromide in ether to a and to ll_ are promoted by 

the hydroxyl functions. At loo', addition to a is approximately one hundred-fold faster and 

addition to Y& several-fold faster than to the parent hydrocarbon (l&. Moreover, under simi- 

lar reaction conditions, no addition is observed to epimers a and 2, Only single mono-addi- 

tion products were detected in the reactions of g, &, and &$. The stereochemistry of 2 was 

established by its conversion to cyclic ether g. The location in IJ of the ally1 group at 

C-5 rather than at C-6 was shown by formation upon carbonation of a cyclic la&one with the 

spectral properties expected for &. The endo configuration of the ally1 group was established _ 

by reduction of g to lJ. An authentic sample of $J was synthesized from s using a procedure 

developed by Kochi." The hydrocarbon formed fmm addition to $ was not identical to lJ and 
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therefore must have the exe configuration z.ll For steric reasons , exe approach of reagents 

to norbornene is preferred. Therefore, the exe configuration of the ally1 group in 2 and in a 

is unexceptional. However, the endo attachment of the ally1 group in g must result from a 

strong stereochemical preference dictated by the role played by the metallated hydmxyl group 

in the addition mechanism, Therefore, at least for the ally1 Grignard reagent, addition of R 

from the side of the alkene function at which hydroyyl is located appears to be greatly pre- 

ferred, 
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