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Abstract : The decomposition of bromo- and chloro-adducts, derived from propargylic phenylselenides,
leads to 1,3-dihalo 2-phenylseleno propene derivatives through intermediate formation of haloallenes.

In a previous letter! we showed that the decomposition of halo adducts 2 and 3 derived from
v-phenylseleno o, B-unsaturated esters 1 leads to a-halo B,y-unsaturated esters 4 (X = Br) and § (X = Cl)
respectively, when benzeneselenenyl halide is trapped. (Scheme 1). Without elimination of PhSeX, y-halo
B,y-unsaturated esters 6 (X=Br) and 7 (X=Cl) are formed.
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We wish here to present our first results concerning the decomposition of adducts formed by the reaction
of bromine or sulfuryl chloride with the propargylic phenylselenides 10 (R = H,23 R = Me,* R = Ph#) prepared
from their corresponding bromides 8.4 Isolation of E,Z-mixtures of dihalovinylselenides 15 or 16 results from
the intermediate formation of haloallenes 13 or 14 which react with the benzeneselenenyl halide formed
(Scheme 2).
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Scheme 2
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Table

1-Substituted 1,3-dihalo 2-phenylselenopropenes 15, 16 and 1-substituted 1,2,3-trihalopropenes 17, 18.

IH NMR (8, ppm ; J, Hz)
. . Z E 4 E
N° R X Yield% | Z :
reid e /E ratio (methylene) (vinyl or methyl)
15a H Br 90 58/42 3.89 417 6.94 6.68
J=10
16a H Ci 85 62/38 4.01 4.32 6.73 6.56
J=12
15b Me Br 75 60/40 3.88 427 2.43 2.61
16b Me Cl 80 60/40 4.01 436 2.30 2.46
15¢ Ph Br 45 43/57 3.79 430
17 - - 32 70/30 4.19 4.61
16¢ Ph Cl 80 45/55 3.93 440
18 . . <5 4.22 4.59

Treatment of a selenide 10 with bromine or sulfuryl chloride in hexane at - 30°C produces
instantaneously the adduct 11 (X = Br) or 12 (X = Cl) with a very good yield.” Their decomposition was

achieved in dichloromethane at room temperature. In all cases, the vinylic selenides 15 (X = Br) or 16 (X = CI)

were isolated as a mixture of geometric isomers. Adduct 11¢ also leads to 1-phenyl 1,2,3-tribromo propene 17
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and to the propargylic bromide 8c as shown by the !HNMR spectra. Decomposition of 12¢ also gave
1,2,3-trichloro propene 18 and the corresponding propargylic chloride 9¢ in very small amounts (Table).

The structures of compounds 15-18 were deduced from !H, 13C NMR and mass spectra analysis. NOE
experiments carried out on the dibromoselenide 15a have allowed the characterization of the two geometric
isomers. The decomposition of the adducts 11 and 12 were monitored by 'H NMR in CDCls. For 11a, we
observed first, the formation of the bromoallene 13a8.9 followed by its transformation into the addition product
15a E, Z. We have verified that bromoallene 13a reacts with PhSeBr to afford the same E/Z-isomer ratio of
15a in the same conditions. We have also verified that PhSeBr adds slowly to propargy! bromide 8a, giving, to
begin with, only the E-isomer.10 Comparable results are observed for the decomposition of 13b, 14a and 14b
without identification of the intermediate allene,

PhSeCl!2 and PhSeBr!3 add very easily to allenes. A mixture of regioisomers is generally formed, the
phenylseleno group always being linked to the sp-carhon atom. A slow E — Z isomerization could appear and
an acid-catalyzed rearrangement of the addition product derived from allene and PhSeBr into E/Z mixture of
1-bromo  2-phenylselenopropene was observed.13 Nevertheless, no study concerning haloallenes or
phenylallene!4 has been reported.

We think that halovinylselenides 15 and 16 are formed through equilibria between haloallenes 13 or 14
and the corresponding halovinylseleniranium halides A and B (Scheme 3). The composition of the isomeric
mixtures depends on the reaction conditions and the nature of the substituent.
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In the course of the decomposition of 11¢, bromopropyne 8¢ appears after a few minutes beside the
vinylselenide 15¢ (E/Z : 85/15) and the tribromo derivative 17 (E/Z : 40/60) whose isomer ratio does not
change until the adduct 11¢ has totally disapeared (~ 2 h).!6 The E/Z isomer ratio of 15¢ changes to attain a
value E/Z : 57/43 after four days. The composition becomes : 15¢/17/8¢ : 52/33/15. Two experiments have
shown that paths a and b!7 are competitive in this case. Bromine adds to 8¢ giving 17E as the major product
(E/Z - 82/18) after a few minutes.!® 17E is formed in a larger amount that for the decomposition of 11¢, and
seems to be mainly formed from 13¢. PhSeBr and 8¢ give 15¢ E exclusively after a slow addition reaction
(24 h, R.T.). We think that the formation of the tribromo compound 17 is the result of the equilibrium between
PhSeBr and Br; :

2 PhSeBr > PhSeSePh + Br,

It explains the important formation of 17 at the beginning of the decomposition and the presence of 8¢ among
the final products. The propargylic chloride 9¢20 appears immediately from 12¢ beside 16¢ in a E/Z ratio : 4/1
after four days and the total disappearance of 9¢. The presence of trichloropropene 18 (E/Z : 3/1) is observed
in the TH NMR spectra. We have verified that, PhSeCl adds to 9¢, in three hours, with exclusive formation of
16¢E!! and that SO,Cl, and 9¢ lead to 18¢ (E/Z : 1/1). These results are explained by initial formations of
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allene 14c and propyne 9c. The equilibrium between PhSeCl and Cl, has here no importance and the

vinylselenide 16¢ is probably also formed from 9c.

In summary, we have shown that the halo adducts derived from propargylic phenylselenides rearrange

into 1,3-dihalo 2-phenylselenopropene derivatives through the intermediate formation of haloallenes. On some

occasions, the corresponding trihalo compounds are also obtained from the isomeric halopropynes which

appear in a competitive way. Work is in progress to study different experimental conditions of the adduct

decomposition, the isolation of haloallenes and the extension of the reaction to allylic and propargylic

phenylselenides with more complex structures.
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