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REGIO AND STEREOSELECTIVE SYNTHESIS OF 1-METHYLSELENO-1-VINYL
AND 1-PHENYLSELENO-1-VINYL CYCLOPROPANES

S. Halazy and A. Krief®

Facultés Universitaires Notre-Dame de la Paix
Department of Chemistry
61, rue de Bruxelles, B-5000 Namur (Belgium)

The 7 and E isomers of the title compounds are regioselectively and stereose-
lectively prepared respectively by reaction of phosphorus ylides with a-sele-
nocyelopropyl aldehydes and by addition of a-lithio seleno-cyclopropanes on
a—-seleno aldehydes.

In the previous communication we have presented our first approach to l-methylseleno-1-
vinyl and l-phenylseleno-l-vinyl cyclopropanes 5. Its lack of generality, regio and stereoselec-
tivity leads us to adopt other strategies which will be the subject of this paper and which will
meet the desired requirements.

We decided to use a B-elimination of two heteroatomic moieties for the control of the
regiochemistry of the 7 bond formation and to build the required carbon framework from a-sele-

nocyclopropyl moiety by forming one or two new ¢ bonds.
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In the first approach, the oa-cyclopropyl carbonyl compounds 3 were chosen as building blocks
from which the ¢ and the m bonds (Scheme I) have to be sequentially constructed. This was
effectively achieved in one step by reacting phosphorus ylides, or in two steps from a-sele-
noalkyllithiums.

I-selenocyclopropyl aldehydes 3 were prepared in high yield by reacting a-selenocyclopropyl-
lithium 2 (from bis-selenocyclopropanes 1 and n-BuLi in THF, -78°, 0.5 h 1) with dimethyl-
formamide 2,

The phenylseleno derivative was also synthesized by reduction of the known 3 phenylseleno-

cyclopropyl nitrile 4 with diisobutylaluminium hydride.
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SCHEME I

SeR SeR SeR eR
D< D< e DMF [><: DIBAL D<5

—— _— -
) 0 CcN
SeR Li
e
1 2 3 &
R=Me 807 R=4¢ 74% R=1¢ 667

The reaction of phosphorus ylides generated from the corresponding phosphonium salts and
n-Buli in THF on selenocyclopropyl aldehydes 3 produces the desired I-seleno-I-vinyl cyclopro-
panes 5 in high yield (Table, method C). The regioselectivity of the reaction is complete and
the allyl selenide rearrangement which is known 4 to easily occur, is not observed probably due

to the strain present, in 6.
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The stereochemistry of the reaction checked on a,B-disubstituted compounds 5 is very
high (> 957 from NMR and |GC]2) and favors the Z derivative (see infra for stereochemical deter-
mination).
This surprising good selectivity is not usually observed 5 in the synthesis of other disubstituted

olefins under these conditions and generally requires salt free reactioms conditions ©.

The second approach was achieved by reacting a-selenoalkyllithiums (generated from the
corresponding selenoacetal and n-butyllithium in THF) 7 on 3 at -78° (method A). The hydroxy
B,8'~diselenides 8 are obtained in high yield and further transformed to the desired I-seleno-
I-vinyl cyclopropanes 5 on reaction with PI; or P214/triethylamine in CH,Cl, at 0° (method A').
The elimination of the hydroxyl group can formally occur with each one of the two seleno
groups 8. It however regioselectively produces the desired 5 by the elimination of the more
distant selenyl moiety from the cyclopropane. The strain of the transition state leading to 6

(Scheme II) is again probably responsible of such selectivity.
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As far as the stereochemistry of the C=C bond is concerned the selectivity is much lower
(except one case, table, entry d) than the one found in the Wittig reaction and interestingly
leads to the predominant formation of the E isomer which was the minor isomer produced in the
Wittig reaction.

In order to achieve a higher stereoselective synthesis of the SE isomer, another approach to
8 was tested 9, a-lithiocyclopropyl selenides 2 were reacted with a-selenoaldehydes 9 10

(method B, scheme IV), The hydroxy B,B' diselenides 8 consist in a mixture of stereocisomers in
which one largely predominates,and they lead onfurther reaction KPIB,EtN,CH2012,0°,O.lhr),method B}

scheme IV] toa mixture of 5 in which the E isomer is present in more than 94%(NMR,|GC|2)-

SCHEME IV
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The stereochemistry of 8 and consequently of 5 is proposed on the basis of our previous work 9

and related papers about Cram's ' and Felkin's 12 rules. 'H NMR spectra of the isomers prepared
by the two stereoselective routes also support our assignments (Jeig = 11 Hz and Jrrans = 16 Hz

for the vinylic hydrogens in 5 13y,

We are currently investigating the missing cases especially the ones of a-seleno ketomes
(instead of 3 and 9) and we are trying to extend the reactions to the synthesis of allyl

selenides different from the cyclopropyl ones.
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