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The potential applicability of 3-vinyl-1,2,5-selenadiazole
(2) for the synthesis of polyfunctional polymers containing
vie-diamino, vic-diimino, or vic-dicarbonyl groups led us to
search for a convenient synthesis of this heterocyclic com-
pound which we first obtained by a rather laborious con-
ventional method. As a result, we now present a one-pot
procedure (Method A) for the synthesis of 2 starting from
1,2,5-thiadiazole (1). The method consists of the reaction of
1 with vinylmagnesium chloride in ether/tetrahydrofuran
followed by treatment with selenium(I) chloride [generated
from selenium(IV) chloride and selenium].

S 1. HC=CH—MgCl Se,
N\(_E,N 2 SeClu/Se N; N
1 o CH=CH;

The yield of 2 is only 10%; nevertheless, the method is prac-
tically useful because it is easy to perform and the reagents
are readily accessible. The method may also be applied to
the synthesis of other 1.2,5-selenadiazoles by using other
Grignard reagents, the yields being moderate in some
cases.

The reaction which, in summary, represents the C-vinyla-
tion of 1 accompanied by S/Se exchange might proceed via
initial nucleophilic attack at the S-atom and subsequent
cleavage of the 1,2,5-thiadiazole ring, as previously postu-
lated for disubstituted thiadiazole derivatives'.

Our above-mentioned first synthesis of 3-vinyl-1,2,5-selen-
adiazole (2) (Method B) consists of the allylic tosylamina-
tion of 4-tosylamino-1-butene (3) with ditosylsulfurdiimide
(4) in dichloromethane, detosylation of the resultant 3.4-
bis[tosylamino]-1-butene (5) using naphthalene-sodium’
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addition compound in dimethoxyethane, and cycloconden-
sation of the 3,4-diamino-1-butene (6) obtained upon hy-
drolysis with ditosylseleniumdiimide (7) in dichlorome-
thane.

HC=CH—CHy—CHy—NH—Tos =S Tos (@) |
3

naphthalene-Na
—_—

H2C=CH—(IZH—-CH2—NH—T05
HN—~-Tos 5

HC=CH—CH—CHz ~NH, JosN=Se=N-Tos(7) N(sel‘N

NH,

The tosylamination of 3 in the allylic position using dito-
sylsulfurdiimide (4) represents an extension of the method
of Sharpless and Hori® to a substrate which already con-
tains a tosylamino group on the neighboring C-atom.

Ditosylseleniumdiimide (7) has hitherto not been used in
cyclocondensation reactions of the above type. This rea-
gent was chosen because other Se synthons such as sele-
nium dioxide or chloride® could not be used in the cyclo-
condensation with 3,4-diamino-1-butene (6); their use led
only to the formation of tars.

Several metal salts, e.g., cadmium chloride, form stable
complexes with compound 2.

Compound 2 readily polymerizes and copolymerizes in the
presence of radical initiators to afford macromolecules con-
taining unaltered 1,2,5-selenadiazole rings.

The structure of compound 2 is in accord with microanaly-
sis, mass spectrum, I.R.-, and 'H-N.M.R. spectra.

3-Vinyl-1,2,5-selenadiazole (2):

Method A: Anhydrous ether (260 ml) is added to a solution (76
ml, 0.18 mol) of vinylmagnesium chloride in tetrahydrofuran under
nitrogen. The solution is cooled to —60° and a solution of 1,2,5-
thiadiazole (1; 5.07 g, 58.87 mmol) in anhydrous ether (60 ml) is
added dropwise with stirring over ~ 30 min. The mixture is stirred
at —60° for a further hour. Then, selenium(l) chloride [prepared
immediately before use by heating to homogenization sele-
nium(IV) chloride (22.08 g, 0.10 mol) and elemental selenium
(23.69 g, 0.30 mol)] is added dropwise to the stirred mixture. After
the addition is complete, the cooling bath is removed and stirring is
continued for 1 h. The mixture is then poured into ice water (200
ml), acidified with a few drops of hydrochloric acid, and subjected
to rapid steam distillation. The distillate is saturated with ammon-
ium sulfate, extracted with peroxide-free ether, and the extract
dried with sodium sulfate. The solvent is removed and the residue
distilled in vacuo; yield: 0.983 g (10%); b.p. 78 ° /0.4 torr. The prod-
uct may be further purified by crystallization from pentane/ether
at low temperature.

C4HyN,Se calc. C3021 H254 N17.61

(159.0) found 30.48 2.56 17.52

M.S.: m/e=160 (M*, 69), 133 (100), 107 (42), 80 (71).

LR. (film): »=1610, 985, 925 (vinyl group); 718, 435 cm ' (ring).
"H-N.M.R. (CCl,): =9.8 (s, 1H, ring); 7.4 (q, 1H, vinyl CH); 6.7
6.1 ppm (dq, 2H, vinyl CH,).

Similarly obtained:

3-phenyl-1,2,5-selenadiazole; yield: 46%; m.p. 85-85.5°.

CsHeN,Se calc. 45.95 289 1340

(209.1) found 45.98 291 13.36

M.S.: m/e=210 (M, 85), 183 (57), 107 (8), 103 (100), 80 (9).

SYNTHESIS

Method B:

3.4-Bisftosylamino]-1-butene (5): A mixture of 4-tosylamino-1-bu-
tene® (3: 5.585 g, 24.79 mmol), dichloromethane (140 ml), and dito-
sylsulfurdiimide® (4; 10.121 g, 27.32 mmol) is allowed to stand at
room temperature for 30 h. The solvent is then removed and the re-
sidue stirred with a solution of potassium carbonate (22 g) in water
(80 ml) + methanol (120 ml) for 20 h at room temperature. The
mixture is extracted with ether (1 x 200 ml), the extract dried with
sodium sulfate, and the volatile products (ether, methanol) are re-
moved in vacuo. The residue is washed with boiling ether (1 x 20
ml) and with boiling water (3 x 30 ml) and the residual product is
crystallized from benzene; yield: 4.889 g (50%); m.p. 137-139°.

CisHxN0.8;  cale. 5480 HS562 N7.10 S16.26
(394.5) found 55.10 5.62 717 16.55
3,4-Diamino- 1-butene (6): Sodium (3.244 g, 0.141 mol) is added in
small portions to a stirred solution of naphthalene (19.80 g, 0.154
mol) in anhydrous dimethoxyethane (240 ml) at room temperature.
Stirring is continued for 2 h and then a solution of 3,4-bis[tosylami-
no)-1-butene (5; 6.956 g, 17.63 mmol) in dimethoxyethane (65 ml)
is added. The mixture is stirred for a further hour, and then diluted
with ether (200 ml). Ice (1 g) is added and the mixture is extracted
with 1 normal hydrochloric acid (3 x 15 ml). The acid extract is
evaporated in vacuo, ether (50 ml) is added to the residue, the mix-
ture is cooled in ice, saturated aqueous potassium hydroxide (~35
ml) is added, and the mixture extracted with ether (10 x 15 ml). The
extract is dried with potassium hydroxide pellets, the solvent re-
moved, and the residual product distilled in vacuo; yield: 0.472 g
(31%); b.p. 57-60° /20 torr.

CixHxN,O, cale. C7345 H6.16 N952

(294.9) found 73.71 6.20 9.39

LR. (film): »=3320, 3240 (amino group); 3035; 1610, 985, 915
cm ' (vinyl group).
Dibenzoyl Derivative: m.p. 178-180°.

3-Vinyl-1,2,5-selenadiazole (2): To a stirred suspension of ditosyl-
seleniumdiimide® [7; generated in situ from selenium (2.507 g,
31.75 mmol) and anhydrous chloramine-T (12.521 g, 55.00 mmol)]
in dry dichloromethane (150 ml) is added dropwise a solution of
3.4-diamino-1-butene (6; 1.129 g, 13.11 mmol) in dichloromethane
(30 ml). Stirring is continued for 1 h at room temperature. The
mixture is hydrolyzed by adding a solution (80 ml) prepared from
sodium sulfite (3 g), sodium hydroxide (20 g), and water (250 ml).
The mixture is filtered and extracted with dichloromethane (3 x 70
ml). The extract is dried with sodium sulfate and the solvent is re-
moved on a rotary evaporator. The residue is extracted with boiling
pentane (3 x 50 ml), the solvent is removed from the extract, and
the residual product is distilled in vacuo; yield: 0.396 g (19%); b.p.
78¢/0.4 torr.

This work was supporied by C.N.R. (Roma).
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