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THE SYNTHESIS OF
2,3,7,8-TETRAAMINODIBENZOTHIOPHENE-5, 5~DIOXIDE
F, E. Arnold
Air Force Materials Laboratory
Wright-Patterson Air Force Base
Ohio 45433
Fused aromatic heterocyclic tetraamines containing two sets of
o—amino functions have been prepared with phenazine,l dibenzo—p__—dioxin,2

4 and pyridine5 ring systems. The latter

diquinoxalpyrene,3 dibenzofuran
two heterocyclic tetraamines are of special interest since the hetero
atom imparts a variance in amine nucleophilicity, thereby leading to
specific geometric isomers in certain polycondensation reactions. This
paper describes the four-step synthesis of 2,3,7,8-tetraaminodibenzo-

thiophene~-5,5-dioxide V, a new fused heterocyclic tetraamine where two

of the four amine groups are different in reactivity from the others.
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Sulfonation of 3,3'~dichlorobenzidine (I) with fuming sulfuric acid
led to 2,8-dichloro-3,7-diaminodibenzothiophene-5, 5-dioxide (II).
Attempts to aminate II with ammonia and cuprous chloride at high pressure
and temperature to give the tetraamine V directly were unsuccessful.
The chloro groups had to be activated for amination by oxidation of the
3,7-amino groups to nitro groups with trifluoroperacetic acid to give
2,8-dichloro-3,7-dinitrodibenzothiophene~5,5-dioxide III., Amination
of III proceeded very smoothly at low temperature and without the aid of
a catalyst to give 2,8-diamino-3,7-dinitrodibenzothiophene-5,5-dioxide
(IV) in excellent yields. The reduction of IV to V was carried out
using stannous chloride in concentrated hydrochloric acid. The tetra-
amine was isolated from the reaction mixture as a dihydrochloride salt
which exemplifies the difference of amino reactivity. Although the
exact position of salt formation was not determined; one would presume
the 3,7-positions to be the site of protonation, from the chemistry:of
the fused heterocyclic system. The free amine is liberated from its
hydrochloride by treatment with ammonium carbonate. The light tan amine
could be recrystallized from water and exhibits excellent shelf life

when stored in the dark under a nitrogen atmosphere.

EXPERIMENTAL

2,8-dichloro-3,7~diaminodibenzothiophene-5,5~dioxide (II). - To 150 ml

of 30% fuming sulfuric acid at 0°, was added 50 g (0.153 mole) of
3,3'-dichlorobenzidine dihydrochloride. The solid was added in small
quantities in order to maintain the temperature between 5-15°. After
the addition was complete, the mixture was heated to 75° and maintained
at that temperature for 15 hours. The solution was then allowed to cool
to 30° and poured onto 5 kg of ice to precipitate the compound. The

yellow precipitate was collected, washed with water and 8% ammonium
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carbonate solution, then air dried. The product was recrystallized
from m-cresol to give 40 g (B3%Z) of small yellow crystals which did mot
melt up to 400°. IR (KBr) 3340, 3425 (N-H).

Anal. Calcd. for Cy,HgN;Cly0,8: C, 45.72; H, 2.56; N, 8.89

Found: C, 45.69; H, 2.49; N, 8.31

2,8-dichloro-3,7~dinitrodibenzothiophene-5,5-dioxide (III). - To 200 ml
of methylene chloride containing 10 ml of 90% hydrogen peroxide was
added dropwise 45 ml of trifluoroacetic anhydride. The temperature of
the mixture was not allowed to exceed 35° during the addition of the
anhydride, To the mixture was then added 10 g (0.0317 moles) of 2,8-
dichloro-3,7-diaminodibenzothiophene-5,5-dioxide. The mixture was
heated to reflux and maintained at reflux for 10 hours. On cooling to
room temperature, a bright yellow material crystallized which was
collected, washed with water and air dried. The yellow material was
dissolved in tetrahydrofuran and passed through a one foot alumina
column using tetrahydrofuran as the elution solvent. The tetrahydrofuran
was removed under reduced pressure to give 6.2 g (52%) of bright yellow
crystals, mp. 321-322°. IR (KBr) 1449, 1590 (NO,).

Anal, Calc. for C,,H,N,0,5Cl,: C, 38.42; H, 1.07; N, 7.07

Found: C, 38.53; H, 1.45; N, 7.38

2,8-diamino~3,7-dinitrodibenzothiophene-5,5~dioxide (IV). - To a pressure

bottle was added 40 ml of p-dioxane, 10 ml of concentrated ammonium
hydroxide and 5 g (0.0131 mole) of 2,8-dichloro-3,7-dinitrodibenzothio-
phene—S,S—dioxide. The bottle was sealed and slowly heated to 140°.
After 15 hours at 140°, the pressure bottle was allowed to cool to room
temperature and the orange solid collected by filtration. The material

was washed with water, dried under reduced pressure, and recrystallized
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from nitrobenzene to afford 3.8 g (86%) of the product, mp.::> 400°.
IR (KBr) 3340, 3440 (N-H).
Anal. Calecd. for C12H8N406S: C, 42.86; H, 2.39; N, 16.66

Found: C, 42.76; H, 2.39; N, 16.16

2,3,7,8-Tetraaminodibenzothiophene-5,5-dioxide *+ 2HC1 (V). - To a

solution containing 33 g (0.148 mole) of stannous chloride dihydrate
dissolved in 200 ml of concentrated hydrochloric acid was added 5 g
(0.0148 mole) of 2,8-diamino-3,7-dinitrodibenzothiophene-5,5~dioxide at
such a rate as to maintain the temperature at 60 to 70°. The mixture
was heated for 4 hours between 65 - 70° and then cooled to 0°, thereby
precipitating the dihydrochloride as a gray solid. The dihydrochloride
was recovered by filtration and dissolved in 300 ml of 507 aqueous
methanol. Concentrated hydrochloric acid in the amount of 300 ml was
added to the solution. Cooling produced white needles of the dihydro-
chloride salt which were collected and pressed dry while under a stream
of nitrogen. The dihydrochloride salt was washed several times with
diethylether and dried under reduced pressure to give 5.7 g (87% yield)
of V - 2HCI.
Anal. Calcd. for CypH14N;C1,80,: C, 41.27; H, 4.04; N, 16.04; Cl, 20.30
Found: C, 41.30; H, 4.35; N, 15.65; Cl1, 20.25
2,3,7,8-tetraaminodibenzothiophene-5,5-dioxide (V). - The dihydro-
chloride salt was suspended in deoxygenated water and ammonium carbonate
was added portionwise to free the tetraamine. The free amine was
purified by recrystallization from deoxygenated water, mp;:>-300°.
IR (KBr) 3335, 3415 (N-H).
Anal. Caled. for CyoH7oN,S05: C, 52.00; H, 4.65; N, 20,21; S, 11.57

Found: C, 52.12; H, 4.72; N, 19.88; S, 11.62
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