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The Synthesis of 1,2,4-Benzothiadiazepine 1,1-Dioxides

John B. Wright

The Upjohn Company, Research Division

Previously (1) we have reported on the synthesis of
2H-1,23-benzothiadiazine | I-dioxides, 11H-11,11a-
dihydrobenzimidazo| 1,2-6 ]| 1,2 [benzoisothiazole 3,5-
dioxides and 6/1-dibenzoleg][1,2,5 |thiadiazocine 5.5-
dioxides from 2-benzoylbenzenesullonyl chlorides. We
wish to report now on the synthesis of 1,2 4-benzothia-
diazepine I,l-dioxides (111),
heterocyclic system (2), starting with 4-chloro-2-benzoyl-
benzenesulfonyl chloride (1). Reaction of I with benzami-
dine hydrochloride, guanidine carbonate, or 2-methyl-2-
thiopseudourea sulfate in acetone-water solution under
alkaline conditions gave the corresponding 2-benzoyl-4-
chlorobenzenesulfonylamidines (11) in good yields. The

a previously unreported

latter compounds were heated under reflux in xylene
solution in the presence of a small amount of p-toluene-

Cl C=N

Hi
a, R=C(_3H5
b, R=NHp
¢, R=SCH3

sulfonic acid as catalyst, using a Dean-Stark waler
separator, to effect ring closure. The compounds prepared
are listed in Tabl(' L.

7-Chloro-3,5-diphenyl- 1,2
dioxide (l1la) blgmflcantly showcd no N1l absorption in its

2,4- bCIlL()l.hlddldLCpln(‘ 1,1-
infrared spectrum. The nmr spectrum  showed only
aromatic protons.
m/e of 380,

The nmr spectrum of 3-amino-7-chloro-5

The mass spectrum showed a parent

5-phenyl-1,2.4
benzothiadiazepine 1,1-dioxide (111b) consisted of a brodd
band centered at § 8.2 attributable to aromatic amine
protons, in addition to aromatic proton absorption.

7-(1hlor0-3—mcthyhncrcapt()-S-phenyl-l ,2,4-benzothia-
diazepine 1,1-dioxide (lllc) showed no NIl absorption in
its infrared spectrum. The nmr spectrum consisted of only
a singlet at § 2.45, attributable to the protons of the CH,
group, in addition to aromatic protons.

The methylthio group in the 3-position of 7-chloro-3-
methylthio-5-phenylbenzothiadiazepine 1,1-dioxide (111 ¢)
was found to undergo nucleophilic displacement with
sccondary amines. Thus, it reacted readily with diethyl-
amine and l-methylpiperazine to give the corresponding
$-substituted 1,2,4-benzothiadiazepine 1,1-dioxides 1v)
(cf. Table I).

SON sozw\C ~R
C-SCHz s N ~R
/ =CH SH
[of] C=N

i v
R CoHs
a, -N\R =-N_
CoHg
R/
b,-N__ =-N NCHs
R —/
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EXPERIMENTAL (3) (4)

2-Benzoyl-4-chlorobenzenesulfonylbenzamidine (1la).

To a stirred solution of 8.0 g. (0.2 mole) of sodium hydroxide,
50 ml. of water and 100 ml. of acetone was added 15.60 g.
(0.1 mole) of 2-benzoyl-4-chlorobenzenesulfonyl chloride (1) in
100 ml. of acetone. The mixture was stirred at room temperature
for two and one-half hours, diluted with 1 liter of water, filtered,
and the precipitate washed with water. There was obtained 33.15
g. (83%) of material melting at 218-220°. Recrystallization from
2-butanone gave colorless prisms melting at 221-222° A max
(ethanol), 250 my (e, 32,700); v max (nyjol mull), 3420, 3310,
1680, 1620, 1515, 1275 em ™",

Anal. Caled. for Ca0HpsCIN203S: €, 60.22; H, 3.79;
Cl, 8.89; N, 7.03; S,8.04. Found: C, 60.29; H, 3.84; Cl, 8.96;
N, 6.70; S, 8.10.

2-Benzoyl-4-chlorobenzenesulfonylguanidine (IIb).

To a stirred solution of 6 g. of guanidine carbonate and 6 g. of
sodium hydroxide in 36 ml. of water and 20 ml. of acetone was
added over a period of fifteen minutes a solution of 16.6 g.
(0.053 mole) of 2-benzoyl-4-chlorobenzenesulfonyl chloride) (1)
in 100 ml. of acetone, keeping the solution below 10°, The thick
mixture was diluted with water (200 ml.) and filtered. After
recrystallization from a large volume (800 ml.) of ethanol, there
was obtained 8.70 g. (4Y%) of colorless prisms melting at 240-
244.5°,  Additional recrystallization raised the melting point to
245-246°. A max (ethanol), 246 mu (e, 20,675). v max (nujol
mull), 3430, 3320, 1670, 1535, 1280, 1160, 1145, 825, 710 cm ™.

Anal. Caled. for Cy4H,,CIN303S: C, 49.78; H, 3.58; Cl,
10.50; N, 12.44; 5,9.49. Found: C, 49.82; H, 3.73; Cl, 10.52;
N,12.01; S, 9.37.

S-Methyl-2-benzoyl-4-chlorobenzenesulfonylthiopseudourea (Ilc).

To a stirred solution of 6.91 g. (0.05 mole) of potassium
carbonate in 10 ml. of water and 20 ml. of acetone cooled below
5% was added 2.78 g. (0.01 mole) of 2-methyl-2-thiopseudourea
sulfate. To the resulting solution was added a solution of 6.31 g.
(0.02 mole) of 2-benzoyl-4-chlorobenzenesulfonyl chloride (1) in
20 ml. of acetone and then 70 ml. of water. Stirring was continued
at room temperature for four and one-half hours. An additional
150 ml. of water was added and the mixture filtered. The yellow
solid was recrystallized from ethanol, weight, 6.15 g. (84%), m.p.
160-162°.  An additional recrystallization gave yellow prisms
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melting at 160.5-162.5°; A max (ethanol), 248 mu (e, 26,650);
v max (nujol mull), 3410, 3310, 1660, 1615, 1350, 1305, 1295,
1285, 1260, 1150, 1125, 760, 710 em ™},

Anal. Caled. for C;5H;3CIN,038,: C, 48.84; H, 3.55; CI,
9.61; N, 7.60; S, 17.38. Found: C, 48.98; H, 3.85; Cl, 9.75;
N, 7.58; S, 17.63.

7-Chloro-3-methylthio-5-phenyl-1,2,4-benzothiadiazepine L1,1-
dioxide (llc).

Procedure A.

A stirred mixture of 35.28 g. (0.096 mole) of S-methyl-2-
benzoyl-4-chlorobenzenesulfonylthiopseudourea and 1.0 g. of
p-toluenesulfonic acid in 800 ml. of xylene was heated under
reflux using a Dean-Stark trap until the theoretical amount of
water separated (42 hours). The solution was concentrated under
reduced pressure and the residue was recrystallized from ethyl
acetate.

7-Chloro-3-diethylamino-5-phenyl-1,2,4-benzothiadiazepine 1,1-
dioxide (1Va).

Procedure B.

A solution of 3.51 g. (0.01 mole) of 7-chloro-3-methylthio-5-
phenylbenzo 1,2.4-thiadiazepine 1,1-dioxide and 40 ml. of di-
ethylamine in 75 ml. of dioxane was heated under reflux for 17
hours. The excess amine and the dioxane were removed by
distillation under reduced pressure. The residue was recrystallized
from ethyl acetate.
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