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Abstract—2-Phenyl-4-trifluoromethyl sulfonylmethyl-2H-1,2,3-triazole was synthesized from 4-bromo-
methyl-2-phenyl-2H-1,2,3-triazole and sodium trifluoromethanesulfinate CF;SO,Na. 1(2)-Ethyl-4-nitro-1(2)H-
1,2,3-triazoles and 4-nitro-2-phenyl-2H-1,2,3-triazole were reduced to the corresponding amines. Intermediate
1,2-bis(1-ethyl-1H-1,2,3-triazol-4-yl)diazene 1-oxide exists as a mixture of syn and anti isomers, the former
being stabilized via formation of a strong intramolecular hydrogen bond. The reduction of 2-ethyl-4-nitro-2H-
1,2,3-triazole in the presence of HCI afforded the target 4-amino-2-ethyl-2H-1,2,3-triazole and also 4-amino-5-
chloro-2-ethyl-2H-1,2,3-triazole. Treatment of alkyl-substituted 4-amino-1,2,3-triazoles with trifluoromethane-
sulfonyl chloride and pentafluoroethanesulfonyl chloride gave N-triazolyl-substituted trifluoromethane- and

pentafl uoroethanesul fonamides and -imides.

Trifluoromethanesulfinic acid salts CF;SO.M (M =
K, Na) are known to behave as weak ambident
nucleophiles. They react with akyl halides to give
products of either O- or S-alkylation, and the former
readily rearrange into the latter [1, 2]. Insofar as tri-
fluoromethanesulfinate ion CF3;SO; is a weak nucleo-
phile, the formation of trifluoromethyl sulfones
CF;SO;R is a dow process which requires eevated
temperature, dipolar aprotic solvents, and the presence
of activating acceptor groups and good leaving groups
in the substrate [3].

In continuation of our studies on trifluoromethyl
sulfones of the azole series [4], in the present work we
made an attempt to introduce a trifluoromethylsulfonyl
group into the side chain of some 1,2,3-triazoles. We
have found that 4-halomethyl-2-phenyl-2H-1,2,3-
triazoles are weakly reactive toward sodium trifluoro-
methanesulfinate in acetone. The reaction of bromo-
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methyl derivative 1b with sodium trifluoromethane-
sulfinate was slow, and chloride la failed to react at all
(Scheme 1). Triazoles having a chloromethyl group on
the nitrogen atom in position 1 or 2 did not react with
CF3;SO;Na. With a view to enhance the nucleofugality
of the halogen atom, 1(2)-chloromethyl-4-nitro-1(2)H-
1,2,3-triazoles were converted into the corresponding
iodides via exchange reaction with Nal in acetone.
However, compounds V and VI aso failed to replace
the iodine atom by trifluoromethylsulfonyl group
(Scheme 2).
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111, 1-CH.CI; 1V, 2-CH,CI; V, 1-CH,l; VI, 2-CHal.

We aso tried to obtain trifluorosulfonamides of the
azole series via introduction of a trifluoromethyl-
sulfonyl group into exocyclic amino group of 1,2,3-
triazoles. For this purpose, we examined the reduction
of some nitro azoles under different conditions with
the goa of synthesizing the corresponding 1(2)-sub-
stituted 4-amino-1,2,3-triazoles. The reduction of
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1-ethyl-4-nitro-1H-1,2,3-triazole (VI1) with auminum
in akaline medium gave no desired 4-amino-1-ethyl-
1H-1,2,3-triazole but incomplete reduction product,
1,2-bis(1-ethyl-1H-1,2,3-triazol-4-yl)diazene 1-oxide
(V1) (Scheme 3). The formation of azoxy compound
VII1 follows from the *H and *C NMR spectra which
contain two sets of signals from nonequivalent ethyl-
triazolyl fragments, as well as from the data of
elemental analysis. Compound VIII can exist as two
isomers, syn and anti, and the former could giverise to
a strong intramolecular hydrogen bond. In fact, from
the reaction mixture we isolated a yellow substance. Its
solution in chloroform quickly turned colorless, and
colorless crystals separated therefrom upon evapora-
tion. The crystals were dissolved in CDCl;, and in the
'H NMR spectrum of the solution were observed
strongly different signals from the 5-H protons in the
two triazole rings, 6 8.36 and 8.80 ppm. On the other
hand, the positions of these signals in the spectra of
both products in DM SO-ds were almost similar, 6 9.10
and 9.11 ppm for the colorless product and 6 9.10 and
9.12 ppm for the yellow substance. These findings led
us to assign anti configuration to the yellow isomer
and syn configuration to the colorless isomer. Being
a weakly polar solvent, chloroform stabilizes the less
polar syn isomer with intramolecular hydrogen bond,
which is characterized by strongly different positions
of the 5-H signals. Polar DMSO destroys the
intramolecular hydrogen bond in the syn isomer, and
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both CH protons are involved in intermolecular
hydrogen bond with the solvent; therefore, the posi-
tions of their signas differ insignificantly, and they
appear in aweaker field than in the spectrum recorded
from a solution in chloroform. The transformation
anti-VII11 == syn-VIlI isreversible. This follows from
the fact that the solution in DM SO-dg (syn-VII1) turns
yellow on storage as a result of displacement of the
equilibrium toward more polar anti isomer.

We succeeded in reducing 1-ethyl-4-nitro-1H-
1,2,3-triazole (VIl) to 4-amino-1-ethyl-1H-1,2,3-tri-
azole (1X) using zinc dust in ethanol. Aminotriazole
IX reacted with trifluoromethanesulfonyl chloride to
give N-(1-ethyl-1H-1,2,3-triazol-4-yl)trifluoromethane-
sulfonamide (X) (Scheme 4). The reaction of amino-
triazole 1 X with pentafluoroethanesulfonyl chloride
occurred in a similar way, but in this case both mono-
and disubgtituted products X1 and XI1 were formed
(Scheme 5).
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Unfortunately, we failed to isolate analytically
pure samples of compounds XI and XI1; nevertheless,
the obtained elemental compositions, C:N:F:S =
6.1:4:4.7:0.8 and C:N:F:S=8:4:10.6:2.1 for amide
X1 and imide XII, respectively, are fairly consistent
with the assumed structures. The structure of XI and
XI1 was also confirmed by the NMR spectra. The *H
NMR spectrum of imide XII lacks NH signal, while
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signals from the other protons are displaced downfield
relative to the corresponding signals of amide XI; the
downfield shift is the stronger the closer the proton is
located to the electron-acceptor N(SO,C,Fs), group. In
the *C NMR spectrum of imide XII, the C* signal
appears strongly downfield relative to the correspond-
ing signal of amide XI (Adc = 16 ppm); as a result, the
C* signal in the spectrum of X islocated in a stronger
field than those of the C,Fs group, and in the spectrum
of XI1, inaweaker field.

2-Ethyl-4-nitro-2H-1,2,3-triazole (XI11) was reduced
with zinc dust in boiling ethanol in the presence of
CaCl, according to the procedure described in [5]. The
resulting 4-amino-2-ethyl-2H-1,2,3-triazole (XIV) was
treated with trifluoromethanesulfonyl chloride to ob-
tain N-(1-ethyl-1H-1,2,3-triazol-4-yl)trifluoromethane-
sulfonamide (XV) (Scheme 6).
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When triazole XIIl1 was reduced with tin(ll)
chloride or zinc dust in ethanol in the presence of
hydrochloric acid, apart from compound XIV we
isolated 4-amino-5-chloro-2-ethyl-2H-1,2,3-triazole
(XVI) (Scheme 7). The structure of product XVI is
confirmed by the presence in the *H NMR spectrum
of a singlet from protons of the amino group and
the absence of 5-H signa. The *C NMR spectrum
(J-modulated) of XVI contained two signals from
guaternary carbon atoms of the triazole ring at 6c 135
(C% and 149 ppm (C°). Analysis of the reaction
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mixture by gas chromatography—mass spectrometry
showed the presence of two compounds in approx-
imately equal amounts. Compound XVI gave the
molecular ion peak with m/z 146, whose isotope
composition corresponded to the presence of one
chlorine atom in the molecule.

Scheme 8 shows a probable reaction sequence
which rationalizes the formation of compound XVI
using the reaction of nitrotriazole X111 with HCI as an
example. Obvioudly, an analogous scheme may be
proposed for the reaction of HCl with partially reduced
intermediates, e.g., those containing a nitroso or
hydroxylamino group. This scheme explains the
formation of just 2-ethyl-5-chloro-1,2,3-triazole, but
it is hardly applicable to 1-ethyl- and 2-phenyl-sub-
stituted analogs (see below). 1-Ethyl derivative could
not give rise to a resonance-stabilized structure, while
the formation of such structure from 2-phenyl deriva-
tive requires rupture of conjugation between the
benzene and triazole rings. According to Scheme 8,
product XVI cannot be obtained via chlorination of
completely reduced compound X1V. In fact, no prod-
uct XVI was detected in the reaction mixture (by TLC)
obtained in a special experiment with pure amino-
triazole X1V.
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The reduction of 4-nitro-2-phenyl-2H-1,2,3-triazole
XVI1 with zinc dust in ethanol gave a mixture of 1,2-
bis(2-phenyl-2H-1,2,3-triazol-4-yl)-hydrazine (XVI11)
(partial reduction product) and the desired 4-amino-
2-phenyl-2H-1,2,3-triazole (X1 X) (Scheme 9).
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Compounds XVIII and XIX were separated by
column chromatography; they are characterized by
very similar elemental compositions and positions of
signals in the 'H and *C NMR spectra (except for the
NH signal). However, the melting point of substituted
hydrazine XVIII is much higher than that of amine
XIX, the NH signal of the former in the '"H NMR
spectrum (CDCl3) appears 2.1 ppm downfield relative
to the corresponding signal of XIX, and its relative
intensity istwice aslow.

Unexpectedly, our attempt to introduce one or two
trifluoromethylsulfonyl groups to one or both nitrogen
atoms in 1,2-disubstituted hydrazine XVII1I via reac-
tion with trifluoromethanesulfonyl chloride resulted in
isolation of the oxidation product, (2)-1,2-(2-phenyl-
1,2,3-triazol-4-yl)diazene (XX) (Scheme 10). Prob-
ably, the first reaction stage is replacement of one NH
proton by trifluoromethylsulfonyl group; the inter-
mediate thus formed can be regarded as an N,N'-di-
substituted trifluoromethanesulfonic acid hydrazide.
Published data on perfluoro-alkanesulfonic acid
hydrazides are very limited [6-8]; moreover, these
compounds were neither isolated nor characterized. It
is known that they are relatively stable only at reduced
temperature (below —-30°C) and that at room tem-
perature they decompose with liberation of nitrogen
and formation of perfluoroalkanesulfinic acids ReSO,H.
As applied to our case, elimination of potassium
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trifluoromethanesulfinate under conditions of phase-
transfer catalysis in the presence of potassium carbo-
nate was proved by thin-layer chromatography using
an authentic sample.

EXPERIMENTAL

The NMR spectra were recorded on a Bruker DPX-
400 spectrometer at 400 (*H), 100 (*3C), and 376 MHz
(**F) using HMDS as internal reference for *H and °C;
the °F chemical shifts were measured relative to
CCIlsF. Gas chromatographic—mass spectrometric
analysis was performed on a Hewlett-Packard HP 5890
gas chromatograph coupled with an HP 5971A mass-
selective detector (70 eV); Ultra2 column (5% of
phenylmethylsilicone); injector temperature 250°C;
oven temperature programming from 70 to 280°C at
20 deg/min.

2-Phenyl-4-trifluor omethylsulfonylmethyl-2H-
1,2,3-triazole (I1). To a solution of 2 g (8.4 mmol) of
bromomethyltriazole 1b in 20 ml of acetone we added
in portions 2.62 g (16.8 mmol) of sodium trifluoro-
methanesulfinate. The mixture was stirred for 50 h on
heating under reflux, poured into cold water, and
treated with diethyl ether. The extract was dried over
MgSO, and evaporated, and the residue was purified
by passing through a column charged with Al,Os
(eluent diethyl ether—hexane, 1:2). The crystalline
product was washed with hexane and dried. Yield
0.5 g (20%), mp 78-80°C. *H NMR spectrum
(acetone-dg), 6, ppm: 5.35 s (2H, CH,), 7.45 m (1H,
p-H), 7.58 m (2H, m-H), 8.08 m (2H, o-H), 8.18 s
(1H, 5-H). *C NMR spectrum (acetone-dg), 8¢, ppm:
47.86 (CH,), 119.27 (C°), 120.27 q'(lJCF = 327.3 Hz),
128.83 (C"), 130.13 (C™), 135.83 (C'), 137.97 (CH=N),
139.96 (C=N). °F NMR spectrum (acetone-dg):
O —75.09 ppm. Found, %: C 41.11; H 2.87; F 19.50;
N 14.75; S 10.88. C10H8F3N3025. Calculated, %:
C41.24;H 2.77, F 19.57; N 14.43; S11.01.

1-lodomethyl-4-nitro-1H-1,2,3-triazole (V). A mix-
ture of 2.5 g (0.015 mol) of 1-chloromethyl-4-nitro-
1H-1,2,3-triazole (111), 3.14 g (0.017 mol) of Nal-
2H,0, and 20 ml of acetone was stirred at 50°C until
NaCl no longer precipitated. The salt was filtered off,
the filtrate was evaporated, and the residue was
recrystallized from alcohol with addition of hexane.
Yield 254 g (65%), mp 112°C. 'H NMR spectrum
(acetone-ds), 8, ppm: 6.54 s (2H, CH,), 9.28 s (1H,
CH). *C NMR spectrum (acetone-dg), 8¢, ppm: 9.94
(CH,), 124.86 (C°), 154.43 (C*). Found, %: C 14.74;
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H 0.63; | 50.21; N 21.51. C3H3IN,O,. Calculated, %:
C 14.19; H 1.19; | 49.96; N 22.06.

2-lodomethyl-4-nitro-2H-1,2,3-triazole (VI) was
synthesized in asimilar way. Yield 81%, mp 92-93°C.
'H NMR spectrum (acetone-dg), 5, ppm: 6.54 s (2H,
CH,), 8.57 s (1H, CH). *C NMR spectrum (acetone-dg),
8¢, ppm: 16.29 (CH,), 133.13 (C°), 154.67 (C*). Found,
%: C 14.70; H 0.48; | 51.37; N 22.31. CzH3IN4O..
Calculated, %: C 14.19; H 1.19; | 49.96; N 22.06.

1,2-Bis(1-ethyl-1H-1,2,3-triazol-4-yl)diazene
1-oxide (VIII). To a mixture of 5 g (0.0352 mal) of
compound VII, 2.85 g (0.106 mol) of aluminum
powder, and 50 ml of ethanol we added dropwise
under vigorous stirring 52 ml of a 20% solution of
sodium hydroxide. The mixture warmed up to 50°C
and gradually divided into layers, and crystals
separated from the organic phase. The mixture was
stirred until the initial nitrotriazole disappeared (TLC),
the organic phase was separated, washed with
a saturated solution of sodium chloride, and partially
evaporated, and the yellow crystals were filtered off,
dried in ar, and recrystallized from ethanol. Yield
3.1 g (75%), mp 216-218°C. 'H NMR spectrum
(CDCly), 6, ppm: 1.63 t (3H, CH3), 1.46 t (3H, CHs3),
4.51 g (2H, CH,), 4.53 q (2H, CH,), 8.36 s (1H, =CH),
8.80 s (1H, =CH). *C NMR spectrum (CDCl3), ¢,
ppm: 15.14 (CHj3), 15.26 (CHs), 45.88 (CH,), 46.53
(CH,), 113.86 (C), 118.82 (CH), 119.44 (CH), 148.45
(C). Found, %: C 40.16; H 5.10; N 47.37. CgH1,NgO.
Calculated, %: C 40.67; H 5.12; N 47.43.

4-Amino-1-ethyl-1H-1,2,3-triazole (1X). A mix-
ture of 10 g (0.07 mal) of compound VI1, 75 g of zinc
dust, and 5 g of calcium chloride in 200 ml of
78% ethanol was stirred for 2-3 h on heating under
reflux (the progress of the reaction was monitored by
TLC). The mixture was filtered while hot, and the
precipitate of zinc dust was washed with hot alcohoal.
The solvent was distilled off, and the residue was dis-
tilled under reduced pressure. A fraction with bp 108—
110°C (2 mm) crystallized on cooling to give a color-
less solid with mp 56-58°C. *H NMR spectrum
(DMSO-dg), 8, ppm: 1.34 t (3H, CH3, J = 7.3 H2),
4.18 q (2H, CHy), 4.71 s (2H, NH,), 7.12 s (1H, =CH).
3C NMR spectrum (DM SO-dg), 8¢, ppm: 15.32 (CH3),
4453 (CH), 106.83 (=CH), 152.19 (C). Found, %:
C 42.74; H 7.51; N 49.79. C4HgN,. Caculated, %:
C 42.85; H 7.19; N 49.96.

N-(1-Ethyl-1H-1,2,3-triazol-4-yDtrifluoro-
methanesulfonamide (X). A solution of 2.26 g
(13.4 mmol) of trifluoromethanesulfonyl chloride in
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5 ml of anhydrous methanol was added dropwise over
a period of 30 min to a solution of 1 g (8.9 mmol) of
compound X in 20 ml of anhydrous methanol. The
mixture was stirred for 2 h at 40°C and for 30 min at
60°C until the initial amine disappeared (TLC). The
most part of the solvent was distilled off, the residue
was poured into ice water, and the precipitate was
filtered off, washed with a small amount of ice water,
and dried in air. Yield 0.51 g (24%). The product was
recrystallized from alcohol with addition of hexane.
mp 133-135°C. *H NMR spectrum (DMSO-ds), 3,
ppm: 1.43 t (3H, CH3), 4.40 q (2H, CH,), 8.01 gbr.s
(2H, CH, NH); the CH and NH signals are resolved in
chloroform [5, ppm: 1.58 (CHs), 4.42 (CH,), 7.61
(CH), 10.07 (NH)]. *C NMR spectrum (DM SO-d),
dc, ppm: 14.78 (CHs), 46.53 (CH,), 117.42 (CH),
120.23 q (CF3, YJce = 324.3 Hz), 142.17 (C%). *FNMR
spectrum (DM SO-dg): 6 —74.25 ppm. Found, %:
C 25.20; H 2.85; N 22.56; S 13.27. CsH;F3N4O,S.
Calculated, %: C 24.59; H 2.89; N 22.94; S13.13.

The reaction of 4-amino-1-ethyl-1H-1,2 3-triazole
(IX) with pentafluoroethanesulfonyl chloride was
carried out in a similar way. However, the reaction did
not come to completion even on prolonged heating
under reflux. After removal of methanol and unreacted
pentafluoroethanesulfonyl chloride, the residue con-
taining the initial amine and products X1 and XI1 was
separated by column chromatography on silica gel
using diethyl ether—hexane (3:1) as eluent. We failed
to isolate pure compounds; therefore, the products
were identified by the NMR spectra of fractions en-
riched in compound XI (liquid) and XII (crystalling).

N-(1-Ethyl-1H-1,2,3-triazol-4-yl)-1,1,2,2,2-penta-
fluor o-1-ethanesulfonamide (X1). *H NMR spectrum
(CDCl3), 8, ppm: 1.46 t (3H, CH3), 4.30 g (2H, CH,),
7.48 s (1H, CH), 8.82 br.s (1H, NH). *C NMR
spectrum (CDCl3), 8¢, ppm: 14.15 (CH5), 48.09 (CH,),
110.52 (CH), 114.61 t.q (CF,, “Jcr = 303.94, “Jcr =
35.78 Hz), 119.16 qt (CFs, YJcr = 286.9, 2Jcr =
33.0 Hz), 146.38 (C%). **F NMR spectrum (CDCl3), 5,
ppm: —77.87 (3F, CF3), —116.45 (2F, CF).

1-Ethyl-4-bis(perfluor oethylsulfonyl)amino-1H-
1,2,3-triazole (XI1). mp 140°C. *H NMR spectrum
(acetone-dg), 8, ppm: 1.56 t (3H, CH53), 4.57 g
(2H, CH,), 8.09 s (1H, CH). **C NMR spectrum
(DM SO-dg), 3¢, ppm: 14.58 (CHs), 50.28 (CHy),
111.83 t.q (CF,, *Jcr = 287.5, 2Jce = 36.6 Hz),
119.00 q.t (CFs, YJcr = 286.6, 2Jcr = 33.8 Hz), 126.84
(CH), 140.27 (C%. **F NMR spectrum (DM SO-dg), 3,
ppm: —77.18 (3F, CFs), —116.17 (2F, CF>).
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4-Amino-2-ethyl-2H-1,2,3-triazole (XI1V) was
synthesized by the procedure described in [5]. Yield
32%, bp 86-87°C (5 mm). *H NMR spectrum (CDCl5),
3, ppm: 1.22 t (3H, CH3, J = 7.3 HZ), 3.90 br.s (2H,
NH,), 4.01 q (2H, CH,), 6.69 s (1H, CH). *C NMR
spectrum (CDCl5), 6¢, ppm: 14.05 (CHy), 48.69 (CH,),
120.16 (=CH), 150.88 (C*. Mass spectrum, m/z (l,g,
%): 112 (70) [M]", 97 (100) [M — CH3]", 70 (38) [M —
CH3 —HCNJ", 42 (42) [NH,CN]". Found, %: C 41.83;
H 7.65; N 50.26. C4HgN,. Calculated, %: C 42.85;
H 7.19; N 49.96.

N-(2-Ethyl-2H-1,2,3-triazol-4-yl)trifluoro-
methanesulfonamide (XV) was synthesized as
described above for compound X. *H NMR spectrum
(CDCls), 8, ppm: 1.52 t (3H, CH3), 4.46 q (2H, CH),
7.63s(1H, CH), 10.26 s (1H, NH). *C NMR spectrum
(CDCly), 8¢, ppm: 14.57 (CH3), 50.67 (CH,), 119.57 q
(CFs, "cr = 320.3 Hz), 125.56 (CH), 140.90 (C%.
®F NMR spectrum (CDCl5): 8¢ —76.20 ppm. Found,
%: C 25.31; H 2.87; N 23.13; S 13.55. CsH;FsN4O,S.
Calculated, %: C 24.59; H 2.89; N 22.94; S13.13.

4-Amino-5-chloro-2-ethyl-2H-1,2,3-triazole
(XVI). Concentrated hydrochloric acid, 18.5 ml, was
added dropwise to a mixture of 5 g (0.035 mol) of
compound XI11, 36 g of SnCl,-2H,0, 50 ml of water,
and 10 ml of ethanol, heated to 40°C. The mixture was
heated for 2 h at the boiling point, cooled, poured into
excess 10% aqueous NaOH, and extracted with diethyl
ether. The extract was dried over MgSO, and
evaporated, and the residue (2.3 g) was distilled under
reduced pressure; bp 88-90°C (5 mm). We thus
isolated 1.36 g of a mixture of approximately equal
amounts of 4-amino-2-ethyl-2H-1,2,3-triazole (X1V)
and 4-amino-5-chloro-2-ethyl-2H-1,2,3-triazole (XVI).
The reduction of X111 with zinc dust in methanol in the
presence of HCl occurred in a similar way. Products
X1V and XVI were separated by column chromatog-
raphy on Al,O; using diethyl ether—hexane (2:1) as
eluent. 'H NMR spectrum (CDCl5), 8, ppm: 1.45t (3H,
CHs), 3.76 br.s (2H, NH,), 4.20 q (2H, CH,). ®*C NMR
spectrum (CDCl3), 8, ppm: 14.49 (CHa), 50.11 (CH,),
121.13 (C%), 146.81 (C°). Mass spectrum, m/z (I, %):
146 (54) [M]*, 131 (100) [M — CH4]", 118 (5) [M —
C,H4]", 42 (30) [NH.CN]".

4-Amino-2-phenyl-2H-1,2,3-triazole (XVII) was
synthesized by the procedure reported in [9]. Yield
86% (cf. no more than 73% in [9]), mp 70°C;
published data [9]: mp 68-69°C. *H NMR spectrum
(CDCl3), 8, ppm: 4.02 s (2H, NHy), 7.13 s (1H, =CH),
7.18 t (1H, p-H), 7.36 t (2H, m-H), 7.88 d (2H, o-H).
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C NMR spectrum (CDCl3), 8¢, ppm: 117.46 (C°),
123.41 (C°), 125.98 (CP), 128.97 (C™), 139.64 (C),
152.25 (C%. Found, %: C 60.07; H 5.17; N 34.42.
CgHgN,. Calculated, %: C 59.99; H 5.03; N 34.98.

1,2-Bis(2-phenyl-2H-1,2,3-triazol-4-yl)-hydra-
zine (XVII1). Compound XVII, 3 g (0.016 mal), was
added over a period of 1 h under vigorous stirring to
a cooled mixture of 10.5 g of zinc dust and 1.2 g of
CaCl, in 50 ml of 78% ethanol. The mixture was
stirred for 30 min at room temperature, carefully
heated to 50°C (self-heating), and heated for 4 h under
reflux (the progress of the reaction was monitored by
TLC). The mixture was filtered while hot, and the
precipitate was washed with hot ethanol. The filtrate
was cooled, and the yellow crystals were filtered off.
Yield 0.86 g (34%), mp 185-187°C. 'H NMR
spectrum, 3, ppm: DMSO-dg: 7.26 t (1H, p-H), 7.47 t
(2H, mH), 7.53 s (1H, =CH), 7.87 d (2H, o-H), 8.43 s
(1H, NH); CDCl3: 6.14 s (1H, NH), 7.25t (1H, p-H),
7.41 m (3H, =CH, m-H), 7.93 d (2H, o-H). *C NMR
spectrum (DMSO-dg), 8¢, ppm: 117.05 (C°), 123.17
(C%, 126.16 (CP), 129.48 (C™), 139.42 (C), 156.97
(C%. Found, %: C 60.29; H 4.41; N 35.01. C;gHNs.
Calculated, %: C 60.37; H 4.43; N 35.20.

The mother liquor was evaporated, and the residue
was subjected to column chromatography to isolate
0.88 g (35%) of amine XIX.

(2)-1,2-Bis(2-phenyl-2H-1,2,3-triazol-4-yl)di-
azene (XX). A solution of 0.57 g (3.4 mmol) of
trifluoromethanesulfonyl chloride in 3 ml of methanol
was added dropwise to a suspension of 0.43 g
(1.4 mmol) of compound XI1X in 10 ml of methanal.
After stirring for 1 h at room temperature, the mixture
contained only initial hydrazine XVIII (TLC). Phase-
transfer catalysts, dicyclohexyl-18-crown-6 (0.03 g,
0.07 mmol), KF-2H,0 (7 mg, 0.07 mmol), and K,CO3
(0.1 g, 0.7 mmol), were added, and the mixture was
heated for 3 days under reflux, new portions of tri-
fluoromethanesulfonyl chloride being added as the
mixture boiled away. The dark yellow precipitate was
filtered off and washed with cold methanol. Yield
0.34 g (80%), mp 230°C. *H NMR spectrum (CDCls),
3, ppm: 7.42t (1H, p-H), 7.53t (2H, mH), 8.20d (2H,
o-H), 8.24 s (1H, =CH). **C NMR spectrum (CDCl5),
3, ppm: 119.22 (C°), 126.28 (C°), 128.50 (CP), 129.49
(C™, 139.66 (C'), 160.86 (C*; the C° and CP signals
were assigned using two-dimensional {*H-"C} NMR
technique. Found, %: C 60.32; H 3.71; N 35.43.
Ci6H12Ng. Calculated, %: C 60.75; H 3.82; N 35.42.
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The mother liquor was evaporated, and the residue
was recrystallized from ethanol-hexane to obtain white
crystals which were identified as potassium trifluoro-
methanesulfinate (by TLC using an authentic sample).

The authors are grateful to Yu.A. Chuvashev for
performing GC-M S analyses.
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