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THE REACTIQON OF N4S4 WITH PHENYLACETYLENE AND METHYL PROPIOLATE]')

Research Institute of Industrial Science, Kyushu University 86,
Hakozakil, Higashi-ku, Fukuoka 812, Japan

The reaction of N,8, with phenylacetylene (1d)

and methyl propiolate (le) was investigated.

The reaction with 1d gave 3-phenyl- (2d), 3-amino-
4-phenyl-1,2,5-thiadiazole (44) and {1,2,5-thia~
diazolo]dithiatriazapentalene {(5) in 15, 5 and 8%
vields respectively. The reaction with le afforded
the corresponding 1,2,5-thiadiazoles, 2e and 4e

in 7 and 5% vields respectively, together with a
small amount of trithiadiazepine ({6) and the

adduct (7} of the fragment arising from the cleavage
of the C=C bond of le with N385 '

In 1968, the reaction of N4S4 with electron deficient
acetylenes (la-c¢) was reportedz) to give 3,4-disubstituted-l,2,5-

thiadiazoles (2a,b) and/or the adducts (3a,b) of 1 with N,5,, to

3'
which was proposed the bicyclic structure shown below. However,

no paper has been published to our knowledge up to date,
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la:R = R’ = CH,0,C- 2a:R = R’ = CH;0,C- 3B:R = R’ = CN
1lb:R = R’ = CN 2b:R = R" = CN 3¢iR = R" = CF3
lc:R = R’ = CF,
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Our interests in N4S4 as a synthetic reagent prompted us to
investigate the reaction of N4S4 with various acetylenes and we
now report the reaction of N4S4 with monosubstituted acetylenes,
1d (R = Ph, R'= H) and le (R = CH,0,C, R'= H}, to give 3-amino-
1,2,5-thiadiazoles {43 and 4e) together with other products.

A mixture of 14 (22 mmole) and N4S4 (11 mmole) in toluene
{40 ml) was heated at reflux for 6 hr., After removal of the
solvent in vacuo, the residue was columnchromatographed on silica
gel {Wako gel,C-300) and 24 and 5 were isolated from the benzene

eluate, and 4d from CHCl3 in 16, 8 and 5% yields, respectively.

5 hr Ph H  Ph_ NH,
N,S + ph-cscy —8NT —
474 toluene N ow o’ Wt CiefioMeSs
reflux g g~
d 24 24 5

The compound 2d is identical with an authentic specimen
prepared by the reaction of N,S, with ethylbenzene3). Although
Bertini and Pino did not mention the formation of 44, we isolated

44 in 0.7% yield in addition to 2d which was obtained in 4% yield.

reflux
———————
N4S4 + PhC2H5 heat 2d + 4d
{75 mmole) {377 mmole)

o
The compound 4d, mp 100-102 €, was deduced to have the

aminothiadiazole structure from elemental analysis and spectral
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4)

data Of the six possible structures, 3-amino-5-phenyl- (mp

)

Q
) and 5-amino-3-phenyl-1,2,4~thiadiazole (mp 160 C)6 ’

133 ¢y
and 2-amino-5-phenyl-1,3,4-thiadiazole {mp 223~224°C)7) are
excluded. Two 1,2,3-thiadiazoles are also rejected from the
inspection of'thg fragmentation of mass spectrum of 5§4). There-
fore, 44 is determined to be 3-amino-4-phenyl-1,2,5~thiadiazole.
The molecular formula of 5, C16H10N4S3, corresponds to the
2:1l-adduct of 14 and N4S4 with a loss of hydrogen sulfide, Its
8)

structure was deduced from the spectral data and hydrolysis
with ethanolic potassium hydroxide, affording 4d in 64% yield

with a trace amount of phenylacetic acid.

Ph N
>/'—</ SzN\
N N/%/S
\S/
Ph

or 2L KOH~ELOH

Ph N Ph
=
S -

g~ W S
S N

reflux - 4d  +  PhCH,CO.H

5-2

However, it was not determined which structure 5-1 or 5-2

~is correct based on the available data.

Although the pathway of the formation of the products is
still unknown, 5d was not obtained when 24 or 44 was heated with
N4S4 in toluene,

N4S4

2d or 44 A 5
toluene reflux
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When methyl propiolate (le; R = CH302C—, R’= H) was allowed
to react with N4S4 under the conditions mentioned above and the
reaction mixture was columnchromatographed on silica gel (Wako gel,
C-300), isolated were 7 from the n-hexane eluate, 2e and 6 from

benzene, and 4e from chloroform in 1, 7, 1 and 5% yields,

respectively.
CH,0,C H CH.,0,C NH
6 hr 372 . 372 2
N,8, + CH,0.C-CECH ——— = >/ \< 7N
44 372 N N N
toluene Ng o Ng”/
le reflux
2e de
CH302C H
+ + CH, 0. C-C N.S
N
N/N 372 3°3
¥
g 7
6

The structures of 2e and 4e were deduced from their spectral
datag’lo) and further confirmed by their reaction with hydrazine
hydrate and conc. adgleoug ammonia, affording the corresponding

hydrazides and amide in high yields.

0
N H -H20 HZNHNC H R
2e 2 4 - 73 mp 155-7 C
hY:1d {lit., np 155-6 C)
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0
[}
N, 0, . H.0 H.NHNC  NH o
2.4 _2 27 % mp 208-9 c(d.)
EtOH-reflux N 12) .
g7 (1it., mp 206(d.))
de
W
cong. adq. NHé- HZNC NH2 .
7N -
~ i mp 172-3 ¢ o
s (rit., 1% mp 171-2"¢)
3)

The compound 6 has the molecular formulal of the adduct

of le with N283, which is corresponding to the compound 3 reported
by Joseyz). The nmr spectrum of 6 shows a singlet at § 8.90 ppm
which is ascribable to an azomethine proton. Therefore, the
bicyclic structure proposed by Josey for 3 is not suitable for
6 and we now propose .the trithiadiazepine structure for §.

The molecular formula of 7 is interestingly corresponding
to the adduct of a fragment arising from the cleavage of the C=C

pond of le and N3S which is also cbtained when N4S4 is allowed

14)

3!
to react with dimethyl acetylenedicarboxylate (la)

methyl phenylacetylenecarboxylatel4). Although the structure of

or with

7 could not be determined, the presence of the ester group was
confirmed by the reaction with hydrazine hydrate, affording the

corresponding hydrazide in high yield.

N2H4°H20

EtQH-reflux

n 7N
H2NHNC—CVN3S 3

|~3

Studies on the reaction of N4S4 with other acetylenes are

in progress.
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