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DIASTEREQSELECTIVE SYNTHESIS OF Q:-ALLENIC ALCOHOLS
FROM PROPARGYLIC EPOXIDES
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Summany. The cuprocatalyged aeaction of a Gaignarnd neagent with
propargylic — epoxides proceed  through an  addition-eliminaiion
mechanism. By changing the neaction conditions, particularly the
halogen  atom of RMGX it Ls  possible to  control  the
digstereosedectivity of the neaciion. Both diasterevisomend of an
allenic alcohod can thus be obtained at will.

Propargylic epoxides are known tc react with organocopper reagents1, leading to allenic
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alcohols, by an anti overall, processz, through a postulated Cu intermediate based on

the analogy with propargylic acetates or tosylates3. If one considers that propargylic
epoxides are a special kind of propargylic ethers, then an addition-elimination mechanism
could be operative as we114. We have recently shown that, with the latter mechanism, the

stereochemical course of the reaction varies with the nature of the halogen of Rng5 :

* R\Cum * R * " 1
RCuLi + = R' R N\=—— - - \=-=\ ant1
OLc R' R!
R H "iLr‘_"
* .
RMgX + 5% CuX + =—7—R' bg’—- R if X=Cl
R' — N\, )
Otte R "anti"
Otte if X=1

1n this letter, we demonstrate that propargylic epoxides are sensitive to such a "halogen
effect", leading, at will, to the “ANTI"™ or "SYN" allenol :
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Epoxide + RMgBr + 5% (Cubr, 2PBuy) _ %20 _ “aNTI" allenol

. a : b, | diastereo-
Epoxide RMgBr Allenol yield ™% sdjcﬁwityc
R”u
n 0 H
1 Bu »OH gy 78 100%
" ipr " R = iPr 72 100%
" tBu " R = tBu 100 6%
" Ph " R = Ph 60 95%
|
IIRI iPr, R!
0
H
2 R'=Me iPr -0 R' = Me 80 100%
" 3 R'= SiMe3 " " R' = SiMe3 91 95%
" 4 R'=Ph " - R' = Ph 50 100%
a) : all the products were fully characterized
b) : yield of isolated product 13
¢) : the diastereoisomers are easily distinguished by '“C NMR. They are also separated by
G.C., after acetylation,

Our preliminary studies were done with ethynyl cyclohexene oxide 1. Contrary to an early
report1b, this epoxide reacts smoothly with various Grignard reagents, under copper1
catalysis, in Et20 solvent. The reaction is also regioselective affording mainly, and even
exclusively in many cases, the SNZ' product viz the «-allenic alcohol. As for the
stereoselectivity, it varies greatly according tc the R group and the halogen of the

Grignard reagent and the nature of the ligandé. Only an addition-elimination mechanism can

account for such resu1t55 : ‘r
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Epoxide + RMgCl + 5% CuBr + TMsc1 _Etp0/Pentane ugyyu a)ienol

. seg. . & N diastereo-
Epoxide RMgCl | conditions Allenol yield% selectivity
R
)]
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LOH
1 Me B R = Me 91 95%
v Bu A " R = Me 100 88%
" Phb B " = Ph 90 96%
::I R!w,u;ipr
0 it OH
2 R' =Me | iPr A g R' = Me 100 B4
" 3 R‘=SiMe3 " A " R' = SiMe3 95 96%
" 4 R =Ph “ A " R' = Ph 84 76%

a) Conditions A : 2RMgCl + 5% CuBr + 1TMSC /EtZO
" B : 2RMgCl/Et,0
b) PhMgBr, in EtZO, was use

The optimized ANT1 conditions invoive a Grignard reagent derived from an alkylbromide
(RMgBr) and a copper salt complexed (and solubilized) with two equivalents of a strong
ligand, PB“S’ in EtZO solvent. The reaction occurs already at - 50°C, (and at - 30°C with
the substituted alkyny! cyclohexene oxides).

On the other hand the optimized SYN conditions involve the use of RMgCl in mixture of Et20
and pentane (50/50). The copper catalyst, CuBr, is uncomplexed. The presence of 1 eq. of
Me3SiC1 also 7increases the syn selectivity, although 1its role cannot be explained
unequivocally’. More unexpectedly, in the case of ethynyl epoxides, the copper salt seems
to be unnecessary !! However the reaction rate is then strongly slowed down. By this
latter way the methyl and phenyl groups are best introduced. ln the absence of copper salt
a different mechanism might be operative, such as a direct SN' reaction where a syn

selectivity is usually observeda.
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The above control of diastereoselectivity was also extended to the case of acyclic

propargylic epoxides :
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(a) Pent MgCl/Et, 0 : 92% {(syn/anti : 81/19)

{b) Pent MgBr + 5% CuBr, 2PBu,/Et.,0 : 90% (syn/anti : 10/90)
(c) Pent MgBr + 5% CuBr, 2PBuj/EtS0 : 80% (syn/anti : 4/96)
(d) Pent HGCL/Et,0  94%  (yn/Bnti : 96/4)

Thus, the addition-elimination mechanism allows us to control the diastereoselectivity of

the reaction toward the threo or erythro isomer.
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