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A Stereospecific Synthesis of 1,2-Disubstituted Homopropargylic Alcohols.
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Abstract : The BF;-Et;O-mediated ring opening of propargylic epoxides by organometallic
nucleophiles gives in a completely regio- and stereospecific fashion 1,2-disubstituted homopropargylic
alcohols in good to excellent yiclds. © 1998 Elsevier Science Ltd. All rights reserved.

In the course of our studies toward allylzincation of vinylmetals', we were in need of a good,

stereospecific and simple method to prepare various 1,2-disubstituted homopropargylic alcohols of the general

formula 1 in a defined syn or anti relationship :
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stereochemical control (syn vs anti attack): Whereas the use of allenylzinc reagents leads to anti propargylic
products with excellent yields and diastereoselection levels?, the formation of syn propargylic products
involves generally the reaction of allenylstannanes with aldehydes under Lewis acid catalysis4.

Another possible way to prepare these products could be the nucleophilic attack of an organometallic

by carbon nucleophiles on the propargylic position. The main observed reaction with organometallics(Grignard
reagents without> or with5:6 copper salts, organozinc reagents under palladium catalysis’, organoalanes8) is
the SN2’ ring-opening reaction, leading to allenols (Eq. 1).
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To the best of our knowledge, only two examples of reaction at the propargylic site are reported: the
reaction of Grignard reagents on an enyne-epoxide?, and the reaction o
epoxides reported by Krause and Seebach!0.

When we tried to open the propargylic epoxide 2 by MeLi or iPrMgCl, no reaction was observed. This
is consistent with the report of a very slow processS. We thought then that the reaction could be activated by

the presence of a Lewis acid. Ring-opening of simple or allylic epoxides with carbon nucleophiles in the

presence of a Lewis acid such as BF3-Et,0!! is well-known. However, propargylic epoxides have never been
employed. We were pleased to see that the presence of BF3-Et;O considerably activates the reaction: ring-
opening occurs at low temperature (-78°C) in less than one hour exclusively at the propargylic position.
Moreover, the reaction is completely stereospecific, with total inversion of configuration at the propargylic

ding to the syn homopropargylic alcohols 4a-e from the cis epoxide 2 or to the anfi

homopropargylic alcohols Sa-¢ from the trans epoxide 3. The results with various nucleophiles are reported in

the Table 1.
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The use of ether as a solvent was also necessary since in THF, no reaction was observed at a

temperature below 0°C.

The inversion of configuration at the propargylic carbon atom was proved by the comparison of 'H and
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Table 1. Stereospecific Formation of Homopropargylic Alcohols 4, 5 from Epoxides 2,3.

Entry Starting material RM* Product Yield
1 2 Mel.i 4a 90 %
2 2 EtMgCl 4b 75 %
3 2 i-PrMgCl 4c 70 %
4 2 BnMgCl 4d 65 %
5 2 BuLi** 4e 35 %
6 3 MelLi 5a 60 %
7 3 EtMgCl 5b 62 %
8 3 i-PrMgCl Sc 65 %

* All the used organometallic species were in solution in ether, except for entry 5.
** Used as a solution in hexane,

™1

As can be seen in the Table 1, the use of primary as well as secondary organolithium or
organomagnesium species is allowed. In the case of tertiary organometallics, the use of t-BuMgCl leads to the

chlorohydrin 6b (Eq. 3), whereas the use of t-BuLi gives numerous unidentified products.
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The synthesis of the starting materials 2 and 3 was performed following the described procedure, by
oxidation of the corresponding (Z) or (E)-enynes>.

In conclusion we have disclosed a new and highly stereospecific synthesis of syn or anti disubstituted
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