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SUMMARY
A novel five~step synthesis of 3,3"'=dichlorobenzidine-(phenyl-
u-l4¢) dihydrochloride is described. The method consists of the
preparation of benzidine-(phenyl-U-14¢C) followed by acetylation,
chlorination with N-chlorosuccinimide (NCS), and hydrolysis. The
specific activity of the product was 31.2 mCi/mmole and the overall
radiochemical yield was 20% [based on nitrobenzene-(phenyl-U-l4C)].
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INTRODUCTION

The widespread use of 3,3'~dichlorobenzidine (DCB) as an intermediate in the
manufacture of yellow and orange-red organic pigments [1] and the carcinogenic
effects of DCB in experimental animals [2-8] have stimulated interest in the com-
pound for the past several years. This interest is manifested by metabolic studies
[9—10] of DCB and by several investigations pertaining to the incidence of cancer
in exposed workers [2,11-13]. Further, in May 1973 the United States Department
of Labor issued temporary regulations controlling the manufacture and use of
DCB [14], and in 1974 the Occupational Safety and Health Administration's list
of chemical carcinogens included this material [15].

To facilitate toxicological studies involving DCB, the synthesis of DCB-
(phenyl-U-14C) dihydrochloride was required. The method described herein does not
necessitate the synthesis of g-nitrochlorobenzene-(phenyl-U—lQC) [16] but in-

volves the Ru/C catalyzed reduction of the easily attainable starting material,
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nitrobenzene-(phenyl—U-lac), see Scheme I. Thus, I was converted to III in 56%
overall yield by the acid catalyzed rearrangement of II [17], which in turn had
been prepared from I using hydrazine and 5% Ru/C [18]. The free base was then gen~
erated from III and acetylated using the procedure of Laham et al. [19] to give
1V in 55% yield. Chlorination of IV with N-chlorosuccinimide in glacial acetic
acid afforded a 74% yield of V [20] which was subsequently hydrolyzed with hydro=-

chloric acid in ethanol providing the desired compound, VI, in 877% yield [21d.
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EXPERIMENTAL

Nitrobenzene-(phenyl-U—14C) was obtained from Pathfinder Laboratories,

St. Louis, Missouri. Ruthenuim on carbon was purchased from Strem Chemicals, Inc.,
Danvers, Massachusetts. IR spectra were determined with a Beckman Acculab I,

using Nujol. Radioactivity was determined in a Packard Model 3003 liquid scintil-
lation counter using Aquafluor™ (New England Nuclear) as the counting medium.
Radiochemical purity was determined using a Packard Model 7201 radiochromatogram
scanner. All experimental operations were conducted under a nitrogen atmosphere.
Benzidine- (phenyl=U-14G) dihvdrochloxide (II1)

To 213 ul (2.07 mmole) of nitrobenzene-(phenyl-U-14C) was added 167 Wl of 85%
hydrazine and 1 ml of 5% alcoholic potassium hydroxide. The stirred reaction mix-
ture was cooled in an ice-bath and 3.0 mg of 5% Ru/C was added. After 1.0 min the
ice-bath was removed and thé reaction mixture was allowed to warm to room tempera-
ture at which time a vigorous exothermic reaction ensued with concomitant precipi-
tation of a gray-white solid. The temperature was maintained at 50-60° by external
cooling with an air gun. After stirring an additional 10 min the precipitate was
collected by filtration and washed away from the catalyst with 4.1 ml of anhydrous
ether. The resulting ether solution of II was suitable for conversion to benzidine
dihydrochloride without purification; TLC, Rf 0.45, silica gel/Skelly B:acetomne
(4:1).

‘The ether solution of 11 was cooled in an ice-bath and 4.1 ml of 1:1 hydro-
chloric acid was added. After stirring 2 min, 2.1 ml of concentrated hydrochloric
acid was added followed by rapid stirring for an additional 15 min. The resulting
white precipitate was collected by filtration, washed with absolute ethanol (1 x
1 ml), ether (2 x 1 ml), and dried (in yacuo) yielding 148 mg (56%, based on I)

of 11I; TLC, R_ 0.56, silica gel/benzene:acetone (1l:l).

f

14
N,N'-Diacetylbenzidine-(phenyl-U-"_"C) (IV)

To 148 mg (0.58 nmole} of III dissolved in a minimum amount of warm water was
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added enough saturated NaHCO3 solution to achieve a pH of approximately 8. The
precipitated free base was subsequently collected by filtration and dried (in

vacuo). To the dry solid was added 10 ml of glacial acetic acid and 10 drops of

acetic anhydride. The resulting suspension was boiled for 30 min, cooled, and the
precipitate of crude IV collected by filtration. After recrystallization from

ethanol 86 mg (55%) of IV was obtained; TLC, R_ 0.48, silica gel/2-butanone.

f
14
N,N'-Diacetyl-3,3'-dichlorobenzidine-(phenvl-U-"C) (V)

To 86 mg (0.31 mmole) of IV suspended in a mixture of 2.6 ml of warm glacial
acetic acid and 100 gl of water was added 90 mg (0.67 mmole) of N-chlorosuccinimide
in small portions over a period of 15 min. The resulting reaction mixture was
slowly heated to reflux. At 100° a completely homogeneous solution was obtained.
After approximately 10 min a white solid began to precipitate. The reaction mix-
ture was refluxed for 1 hr, .cooled, and the resulting suspension filtered yielding
78 mg (74%) of V as buff needles, m.p. 310-311°, TLC, R¢ 0.60, silica gel/2-butanone.

3,3'-Dichlorobenzidine~{phenvl-U-1%4¢) dihydrochloride (VI)

To 78 mg (0.23 mmole) of V was added 30 ml of absolute ethanol and 4 ml of
concentrated hydrochloric acid. The resulting suspension was vigorously stirred
at reflux for 18 hr, cooled in an ice bath, and the resulting precipitate collected
by filtration yielding 65 mg (87%) of VI as an off white crystalline powder, m.p.
275° (decomposition); TLC, Re 0.60, silica gel/benzene:acetone (2:1). The IR was
identical to that obtained on an authentic sample. Radiochromatography indicated

a radiochemical purity of 2 98% [22].
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Numerous "cold" runs in which 1 g of nitrobenzene was used as starting mate-
rial consistently gave overall yields of 40-45% of unlabeled VI (based on
nitrobenzene).





