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Certain derivatives of benzotriazole containing the cytotoxic
bis(B~chloroethyl)amino group are synthesized. They are 1-p-{w-
bis(B~choroethyljamingjtolylbenzotriazole and (benzotriazolyl~4)-
amidoacetylsarcolysine.

It is known that a number of triazole derivatives
[1] and compounds where the triazole is condensed
with a benzene [2) or heterocyclic ring [3] can, owing
to their structural peculiarities, interfere with the
metabolism of nucleic acids, and apparently this is
related to the antitumor and antivirus activities of
some of them [2, 4].

From that point of view, the synthesis and inves-
tigation of the quality of so-called alkylating agents,
derivatives of benzotriazole, containing the bis(3-
chloroethyljamino group (I and IV), were of interest.

1-p-[w-Bis(8-chloroethyl)amino]tolylbenzotriazole
I is obtained as its dihydrochloride, by treating 1-
p-[w-Bis(B ~-hydroxyethyl)amino]tolylbenzotriazole
II, with thionyl chloride, and II is in its turn obtained
by reacting 1-p-(w-bromo)tolylbenzotriazole III with
diethanolamine; it is isolated as its hydrochloride.

III is obtained by brominating 1-p-tolybenzotriazole
with bromosuccinimide in the presence of benzoyl
peroxide.
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The amide of acetylsarcolysine IV is obtained by
reacting together acetylsarcolysine and 4~amino-
benzotriazole in the presence of dicyclohexylcarbo-
diimide, by analogy with the preparation of hetero-
cyclic amides of sarcolysine [5].

The starting 4-aminobenzotriazole was obtained
by reducing 4-nitrobenzotriazole [6] with stannous
chloride, by analogy with the preparation of 5-amino-
benzotriazole [7].

EXPERIMENTAL

1-p~-(w-Bromo)tolylbenzotriazole (III). A flask,
fitted with a stirrer and condenser, was charged

*For Part VI see [10].

with 0.5 g (0.0024 mole) 1-p-tolylbenzotriazole [8],
0.45 g (0.0024 mole) bromosuccinimide, benzoyl
peroxide, and 10 ml CCl,, and the whole refluxed
for 4 hr 30 min. The products were filtered hot to
remove succinimide, the filtrate cooled, the solid
filtered off, and recrystallized from CCl,. Yield 0.2
g (30%) pale yellow crystals, mp 125°~126° C. Found:
Br 26.79; N 14.40%. Calculated for Cy3H ¢BrNy: Br
27.70; N 14.60%.

1-p-[w-Bis(8-hydroxyethyl)amino]tolylbenzotriazole.
(II). A mixture of 0.5 g (0.0017 mole) 111, 0.54 g
(0.005 mole) diethanolamine, and 10 ml CHCl3 was
refluxed for 40 min. The solvent was distilled off,
and the residue of oil washed with water, The residue,
which was halogen-free, gave, on treatment with
ether and conc HCl1, 0.3 g (55%) colorless crystals,
mp 146.5°~147° C (ex dry EtOH). Found: C 58.70;
H 6.17; N 16.04%. Calculated for CyjqHyN,O, ¢ HCI:
C 58.54; H 6.03; N 16.07%.

1~p~[w-Bis(B -chloroethyl)amino]tolybenzotriarole
dihydrochloride, 0.5 g (0.0014 mole) Hydrochloride II
was dissolved in water, the solution made alkaline
with ammonia, which precipitated an oil, which was
extracted with CHCl;. Recrystallization from aqueous
EtOH then gave 0.3 g (27%) colorless crystals, mp
182° C. Found: C 48.89; H 4.89; Cl 33.80%. Calculated
for Cy;HygCIyNg°2HCL: C 48.50; H 4.75; Cl 34.12%.

4=-Aminobenzotriazole, 25 g (0.15 mole) 4-Nitro-
benzotriazole [6] was added in portions to a solution
of 77.5 g (0.5 mole) SnCl, ¢ 2H,0 in 250 ml conc. HCl,
with stirring, and when addition was complete, the
mixture stirred for 1 hr more. The precipitate was
filtered off, dissolved in water, and H,S passed in,
the precipitate filtered off, and conc. HCl added to
the filtrate, which wag then evaporated to dryness.
The resultant amine hydrochloride was dissolved in
water, made alkaline with ammonia, and the whole
again evaporated to dryness. The residue was extracted
with benzene, cooling precipitated from the benzene
solution 8.2 g (40%) amine mp 148°-150° C (according
to [6] mp 249° C).

(Benzotriazolyl-4)amide of acetylsarcosine IV:
A mixture of 2.8 g (0.008 mole) acetylsarcolysine [9]
in 20 ml CHCl,, 1.65 g (0.012 mole) 4~aminobenzo-
triazole in 5 ml EtOH, and 1.1 g dicyclohexylcarbo-
diimide were shaken together for 2 hr in a jar with
a ground-glass stopper. The dicyclohexylurea which
separated was filtered off, the filtrate evaporated,
and the residual oil crystallized from dry ether.
Yield 1.7 g (43.5%) colorless crystals, mp 175° C
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(ex dry EtOH). Found: C 52.24; H 5.14; C1 14.02; N
17.24%. Calculated for CyHyCl,N,0, H,O: C 52.50;
H 5.40; Cl1 14.75; N 17.40%.
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