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ethane, and the spectrum was recorded
with a relatively low resolution. A direct
comparison between this spectrum and
that reported by us is therefore rather
difficult.

In view of the findings described by
Ward, it is not impossible, however, to still
assign our spectrum to negative ions de-
rived from s-trinitrobenzene. The peculiar
single nitrogen interaction of our system
in which no alkali metals were present,
is perhaps connected with some kind of
interaction with the tetrahydrofuran mole-
cules. It may be suggested that the com-
plex between tetrahydrofuran and s-trini-
tro benzene involves three molecules of tet-
rahydrofuran and one molecule of s-trinitro-
benzene according to the formula given
below. The presence of three simultaneous
spin systems each enclosing the aromatic
nucleus with the three protons and one
nitro-group with the attached tetrahydro-
furan molecule, could possibly explain the
obtained spectrum.

THF
NO,
H H
THF O,N NO, THF
H

THF =tetrahydrofuran
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Interconversion of 1-Phenyl-
5-mercapto-1,2,3-triazole and
5-Phenylamino-1,2,3-thiadiazole
T. KINDT-LARSEN and
CHRISTIAN PEDERSEN

Department of Organic Chemistry, University
of Technology, Copenhagen, Denmark

From the reaction between 1-phenyl-5-
chloro-1,2,3-triazole (I) and sodium hy-
drogen sulphide one would expect to
get 1-phenyl-5-mercapto-1,2,3-triazole (II).
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Hess has, however, shown ! that this reac-
tion produces a mixture of two compounds
one of which is a sulphide with the struc-
ture (VIII). The other product, with
melting point 173°, has the composition
corresponding to (II) but since it shows
no acidic properties it cannot be a mer-
captotriazole and Hess proposed that it
has the structure (IIT). Hess, furthermore,
found that this compound would dissolve
in hot, aqueous sodium hydroxide; acidifi-
cation of the alkaline solution gave a new,
isomeric compound with m.p. 65° for which
the structure (II) was proposed. The lower
melting isomer, when heated in ligroin,
rearranged to the higher melting isomer.

Since the structures (II) and (III) are
tautomeric it is unlikely that they should
represent two different compounds and
it has now been shown that the higher
melting isomer is identical with the known
5-phenylamino-1,2,3-thiadiazole (IV) which
is easily prepared from phenyl isothiocya-
nate and diazomethane 2.

The lower melting isomer was prepared
from authentic 5-phenylamino-1,2,3-thiadi-
azole (IV) by heating with sodium hydrox-
ide according to Hess!. That it is
1-phenyl-5-mercapto-1,2,3-triazole (II), as
proposed by Hess, was shown by convert-
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ing it to 1-phenyl-5-methylmercapto-1,2,3-
triazole (VII) which, when desulphurized
with Raney nickel, gave the known
1-phenyl-1,2,3-triazole (VI). The direct
desulphurization of (II) was not attempted
because of the instability of this compound.

The primary product in the reaction of
1-phenyl-5-chloro-1,2,3-triazole (I) and
sodium hydrogen sulphide is probably the
mercaptotriazole (II) which then, under the
conditions of the reaction, rearranges into
(IV). The interconversion of (1I) and (IV)
is probably taking place via the diazothio-
acetic anilide (V) in analogy with the rear-
rangement between 1l-phenyl-5-amino-
1,2,3-triazole and 5-phenylamino-1,2,3-
triazole where a diazocompound similar to
(V) is assumed to be an intermediate ®.
Sheehan and Izzo ? assumed a tautomeric
form of (V) to be an intermediate in the
formation of 5-phenylamino-1,2,3-thiadi-
azole from phenyl isothiocyanate and
diazomethane.

Experimental. Reaction of 1-phenyl-5-chloro-
1,2,3-triazole with sodium hydrogen sulphide.
To a solution of 1-phenyl-5-chloro-1,2,3-
triazole 4,5 (2.5 g) in ethanol (35 ml) was added
7.6 ml of 22 9% aqueous sodium hydrogen
sulphide (prepared by saturating a solution
of sodium hydroxide (8.0 g) in water (37 ml)
with hydrogen sulphide at room temperature).
The solution was kept at room temperature for
7 days during which time a crystalline precipi-
tate formed; it was filtered off, washed with
water and ethanol and dried. Yield 0.70 g
(28 %), m.p. 168 —170°. After two recrystalliza-
tions from ethanol the compound melted at
172—173°. (Found: C 53.95; H 4.00; N 23.80.
Cale. for CgH,N,S: C 54.19; H 3.99; N 23.72).
The product was identical in infra red spectrum
and mixed melting point with 5-phenylamino-
1,2,3-thiadizole (IV) prepared according to
Sheehan 2. When the reaction was performed
at 100° in a sealed tube the only product that
could be isolated was the sulphide (VIII).

1-Phenyl-5-mercapto-1,2,3-triazole. 4.0 g of
5-phenylamino-1,2,3-thiadiazole was added to
a solution of sodium hydroxide (1.0 g) in
water (25 ml). The mixture was heated to ca.
90° for a few minutes until the thiadiazole
was dissolved, and the slightly coloured solution
was filtered through activated carbon. The fil-
trate was cooled inice; when acidified with dilute
hydrochloric acid an oil was precipitated which
crystallized on scratching. The product was
filtered off and washed with water. Yield
3.30 g (82 %), m.p. 63—65°. Two recrystalliza-
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tions from ether-pentane gave pure 1-phenyl-
5-mercapto-1,2,3-triazole with m.p. 64—65
(Hess ! reported m.p. 65°). (Found: C 54.35;
H 4.02; N 23.86; S 18.03. Calc. for CgH,N,S:
C 54.19; H 3.99; N 23.72; S 18.08). The com-
pound was decomposed when kept at room
temperature for a few weeks.
1-Phenyl-5-methylmercapto-1,2,3-triazole. 5-
Phenylamino-1,2,3-thiadiazole (10.0 g) was
suspended in 150 ml of 1 N sodium hydroxide
and heated to ca. 90° for a few minutes until
it was dissolved. The solution was filtered
through activated carbon, cooled and stirred
with methyl iodide (20 ml) for 2 h at room
temperature. Excess methyl iodide was re-
moved by blowing air through the mixture
and the product was then extracted with ether.
The ether solution was washed with water and
dried with magnesium sulphate. The ether was
removed in vacuo and the residue was distilled
yielding 6.6 g (61 %) of l-phenyl-5-methyl-
mercapto-1,2,3-triazole as a yellow oil with
b.p. 140° (0.5 mm). (Found: C 56.50; H 4.88;
N 22.80; S 16.88. Calc. for CgHN,;S: C 56.50;
H 4.75; N 22.00; S 16.76).
1-Phenyl-1,2,3-triazole. To a solution of 1-
phenyl-5-methylmercapto-1,2,3-triazole (1.0 g)
in ethanol (20 ml) was added ca. 5 g of Raney
nickel and the mixture was heated on the steam
bath for 8 h. The Raney nickel was filtered off
and washed twice with hot ethanol and the
ethanol was removed ¢n vacuo at room tempe-
rature. The residue was dissolved in ether and
treated with activated carbon. Addition of
pentane precipitated 430 mg (56 %) of
1-phenyl-1,2,3-triazole with m.p. 54—55°
(Dimroth ¢ recorded 55—56°). Mixed melting
point and infrared spectrum proved that the
product was identical with an authentic sample.
Microanalysis were made by Mr. Preben
Hansen.
This work is part of an investigation sup-
ported by Kai Hansen’s Fond.
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