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Terminal and disubstituted clefins ane formed on reacticn of methyl-on phenylselenc-
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vic-dichlonides. The Reaction oceurs steneoselectively by formal antd elimination in
Lhe thrnee finst cases and by formal syn elimination in the Last one.

The presence of a g heteroatom in an alkylhalide clearly influences the nature and the ste-
reochemistry of the product formed on reaction with nucleophiles 1’2’3.
We report here our preliminary results concerning the reaction of sodium phenyl- or methylseleno-
late in THF/HMPT : 3/1 (method A) or in ethanol (method B) on a series of alkylhalides 1 bearing

on the 8 carbon a hydroxy, sulfo, halogeno or a seleno group.

We observed in the two first cases the respective formation of &~hydroxy- and g-~sulfo-sele-
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nides = 2 resulting from the substitution of the halogen atom on the starting derivatives (scheme T)

Scheme T

R]-(|IH-(!IH—R2 + RSeNa —-—»RI—CH—CH—RZ + NaX

X Y RSe Y
1 2
X Y R, R, Method (°C,hr) Yield of 2%
Br o CH3(0r C5H11) C5H11(or'0H3) B (40,4) 92
cl SC H, CgH, 5 CgH |5 A (60,2) 67

Vic-dihalides and g-halogenoselenides do not lead to substitution products on reaction with
rmed in high yields (scheme 1I, table).

Scheme II
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H-CH- R2 + nRSeNa ——— 3 RI*CH=CH—R2 7
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The reaction is usually rapid (<éhr) and occurs at room temperature (method A) for all the
cases studied except for the dichlorides which require heating at 80°. Only one equivalentéa of
selenolate is required when 3 halogeno selenides are concerned whereas two equivalentstare needed
for vic-dihalides.
We tried to trap the hypothetical f-halogenoselenides in the cases of v{c~bromides and vic~

dichlorides by performing the reaction with only one equivalent of phenylselenolate (method 4,
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i i 1 i terial was
20° or -78°). Our efforts were unsuccessful since every time 50% of the starting ma

. 7
recovered along with the olefin 3 (although obtained in low yield at -78°) ",
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We have carefully investigated the stereochemistry of the disubstituted olefins obtained

form pure erythro la and threo 1b derivatives. In all the cases, the reaction is highly

bi stereoselective (v 98%). It occurs by formal anti elimination of the two hetercatomic moieties

for dibromides, for B-halogenoselenides, and for B-chloro alkyliodides. Formal syn elimination

reaction is however observed with vic-dichlorides and surprisingly vinyl chloride is formed in
appreciable amount (427 yield) along with the Z olefin in the case of the erythro isomer 1b (entry 20} .
The stereochemical differences observed between vic-dibromides and v{ic-dichlorides are preceeded

by the recent results of Sonnet and Oliver ! on reaction of these derivatives with sodium iodide
and speculative interpretation, already given on that occasion can of course apply to our results.
The reaction could imply the direct attack of the selenolate on the halogen atom followed by

concerted elimination of the second hetercatomic moiety (scheme III, route I).

Scheme IIT
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RSe + U —(I:-Y ———»RSe-c—c-Y—ES—e——>>c=C/
b P ~

The selenolate could also react on the carbon bearing the halogen atom (scheme III, route II)
leading thus to a B-halogenoselenide,by a substitution reaction,which could in turn be transfor-
med to the olefin by formal anti elimination of the two heteroatomic moieties as described in the

table.

The reaction of R-halogenoselenides with different nucleophiles is reported to produce, de-
pending on the nature of the nucleophile, either the substitution product (with retention of the
configuration at the substituted carbon atom)3 or the olefin ? (by formal anti elimination reac-
tion of the two hetercatomic moieties).

Vic-diselenides which can be postulated as intermediate to explain the reactions described here.,are
to our knowledge unknown. They have been proposed as intermediates in the copper iodide promoted
of a~phenylseleno-

olefin synthesis 10 from a-selenoalkyllithiums and in the coupling reaction 1

acrylate and @ - phenylselenoacrylonitrile promoted by azabisisobutyronitrile. We were not yet
able to prepare them.
Finally, we like to bring attention to the following order of selectivity observed in the

case of some threo isomers lb (scheme IV).

Scheme IV
R, CI R, CI R cCI R, ¢l
D T\
Cl Ry Br R, I Rs RSe R,
3 95 63 00 00
3 05 37 100 100



TABLE
Ri 82 \" R| R3
| RSeNa AN
e anW
X R; R, K Ha
1 3
Entries R R, Ry R, X Y R Yield(time,temp®,method;cis/trans)
in purified products except x
I ¢ 0ty H H H Br Br  CgH, 89 (0.5,25,4)
2 €0ty H H H Br Br  CeH, 77 (2,25,B)
3 €, oty H H il Br Br  CH, 83 (2,25,B)
4 Caly5 B CglH, H Br Br  CH, 95 (2,25,B ; 96/04)
5 Cgl 5 B CgHp, i Br Br  CgHy 87 (2,40,B ; 98/02)
6 CaH H H CgH,, Br Br  CH, 96 (2,25,B ; 00/100)
7 cgH 5 H H Cgh,, Br Br  cH, 95 (2,25,A ; 00/100)
8 CH |5 H H CgH,; Br Br  CgH, 9 (0.5,40,B ; 00/100)
9 CsH) H " CH Br c1 CeHg 97%(3,25,A ; 47/53)
10 CH H H CH, Br 1t cH, 91%(3,25,A ; 06/94)
11 CJH H CH, H Br c1 C.H, 90%(0.5,25,4 ; 37/63)
12 €10ty H H H Br  SeCgH, CH, 79 (2,25,B)
13 CH), H cu, H Br  SeC(H, CgH, 95 (1,25,A 3 100/00)
14 € o1 H H H €l SeCeH, CH, 60x(3,25,B)
15 CeH g H H CHy €l SeC(H, C/H, 97%(6,25,A ; 00/100)
16 CoH | H CH, H Cl  SeCgH, Cglig 95%(1,25,A ; 100/00)
17 CoH) | H H cH, Cl I C4Hg 86%(1,25,A ; 00/100)
18 CoHy, H CH, H cl I Cls 92%(0.5,25,4 ; 97/03)
19 C,ofy, H H H c1 Cl CyH, 90 (3,25,A)
20 Coll, - H H cgi,, cCl €1 chg 36"%(12,80,4 ; 100/00)
21 CgH, 4 H CgH )4 H cl Cl 06}15 92 (4,30,A ; 05/95)
22 C.H, , H H cH, cl Cl C.Hg 77%(2,80,A ; 100/00)
3 11 -~
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Whatever is the interpretation of the elimination reaction, the transformations described
here should be valuable for the synthetic chemist : they can advantageously be compared to the
Nal promoted elimination reaction of vic-dihalides : (10 fold excess of Nal, high temperature).
They only need stoichiometric amount of selenolate and occur at 20° (method A).

The solution is pale yellow at the end of the reaction due to the presence of a diselenide formed
as a by-product,which is easily separated from the olefin and can be reused for synthesizing the

selenolate (RSeSeR + 2Na —2RSelNa).
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