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A general procedure for the synthesis of N4-sulfanilamide derivatives of s-triazine from chloro-s-triazines and sulfanilamide
is described. A series of new compounds was prepared using this method.

The reaction of cyanuric chloride with aliphatic?
and aromatic* amines is well known. Thurston®
used this method to prepare a number of amino-
chloro-s-triazines. Kaiser® prepared a variety of
substituted melamines by the reaction of chloro-
s-triazines with amines. However, little attention
has been given to the reaction of sulfanilamide
with eyanuric chloride, and only two of these deriv-
atives have been reported.” Since some of these
sulfanilamide derivatives may have useful drug
properties, it was considered worthwhile to prepare
an assortment of these compounds for broad
screening.?

It has been found in this work that the reaction
of sulfanilamide with substituted chloro-s-triazines
constitutes a good general method for the prepa~
ration of substituted (4-sulfamoylanilino)-s-tria~
zines. Water is a convenient solvent for this re-
action since sulfanilamide is soluble in hot water and
the chloro-s-triazines are at least partially soluble
in this solvent. There was no evidence of hydrolysis
of the chloro-s-triazines in the aqueous medium.
Since the (4-sulfamoylanilino)-s-triazines are in-
soluble in water, the products are isolated in good
yields. Sodium hydroxide is the most efficient hy-
drogen chloride acceptor for these reactions.
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Cyanuric chloride reacts with one mole of sulf-
anilamide at 0-5° to form 2,4-dichloro-6-(4-
sulfamoylanilino)-s-triazine. The product is isolated
in good yield from acetone solution.
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2,4-Dichloro-6-(4-sulfamoylanilino)-s-triazine re-
acts with alcohols and amines to form 2,4-dialkoxy-
and 2,4-diamino-6-(4-sulfamoylanilino)-s-triazines.
The reaction with amines was found to run smoothly
in water at 100°. Aqueous sodium hydroxide is
the most suitable hydrogen chloride acceptor,
although excess amine may be used. The reaction
with alcohols was run at reflux temperature in the
presence of sodium hydroxide using excess alcohol

as the solvent.
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The two chlorine atoms of 2,4-dichloro-6-
(4-sulfamoylanilino)-s-triazine are readily hydro-
lyzed to yield 2,4-dihydroxy-6-(4-sulfamoylanilino)-
s-triazine. The most satisfactory procedure is to re-
flux the chloro-s-triazine in glacial acetic acid. Since
the product is insoluble in the reaction medium,
a quantitative yield is obtained. The hydrolysis
may also be carried out using aqueous sodium hy-
droxide, but this procedure was not preferred since
the yield was lower.

Sulfanilamide replaces the three chlorine atoms
of eyanuric chloride at 100°. The reaction is carried
out in water using sodium hydroxide as the hy-
drogen chloride acceptor.

The sulfanilamide derivatives of s-triazine pre-
pared in this work are described in Table I and
the analytical data is given in Table I1.°

EXPERIMENTAL

2,4-Dichloro-6-methoxy-s-triazine and 2-chloro-4,6-dimeth-
ory-6-triazine were prepared according to the method
of Dudley.® 2-Chloro-4,6-diamino-s-triazine and 2,4-di-
chloro-6-(2-hydroxyethylamino)-s-triazine were prepared
using the method described by Thurston.?

2,4-Dichloro-6-(4-sulfamoylanilino)-s-triazine(1). A solu-
tion of 17.2 g. (0.1 mole) of sulfanilamide in 100 ml. of ace-
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apolis, Ind.
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TABLE I
4-SULFAMOYLANILINO-S-TRIAZINES,
R
N
N/ \>—NH©SOZNH2
=N
2
Compound R, Re Yield, % M.P., °C.
I Ct Cl 04 Infusible
11 NH., NH; 89 308-309 (dec.)
111 OC,H; OC,H; 714 210-211
IV OCH; OCH; 93¢ 207-208
A% OCH; OCH; 74 214-218 (dec.)
VI NHC¢H; NHCH; 57° 216-217
ViI p-NHCH,80,Na »-NHCH.:S0;Na 56% Infusible
VIII NHCH,CO;Na NHCH,;CO;Na 68% Infusible
X OH OH I 205-296 (dec.)
X p-NHC:H,SO.NH. OCH; 93 307 (dec.)
XI p-NHC¢H,SO,NH, NHCH,CH,0H 90 207-298 (dec.)
XIT p-NHC¢H,S0,NH, p-NHCH.SO,NH: 92 Infusible
¢ Prepared from 1.
TABLE 1I
ANALYTICAL DaTA
N 8 N S
Compound Formula Calculated Found
1 CyH;CI;N;0,8° 10.00 10.24
11 CoHN;0,8 11.36 11.12
1338 CsHipN;08 20.64 9.44 20.37 9.22
v CoHi7N;0.8 16.08 7.36 15.82 7.14
v CuHyuN;0.8 22.43 10.28 22.11 10.62
VI Co HiiN70,8 22.61 7.38 22.22 7.02
VII ()21H17N70583N3’2.4H200
VIII 013H13N7OQSN8.2,2H206
X CoHN;0,8.2H0 21.94 10.03 21.92 9.66
X CsH11N7058: 21.74 14.10 21.65 13.96
XI C17H2oN3058: 23.36 13.32 23.14 12.87
XI1I CoHyy N OS5 21.30 16.51 20.96 16.48

@ Anal. Caled.: Cl, 22.18. Found: Cl, 21.70. ® Anal. Caled:

32.68; H, 3.55. Found: C, 32.44; H, 3.10.

tone was dropped into a solution of 18.5 g. (0.1 mole) of
cyanuric chloride in 100 ml. of acetone. The temperature was
maintained at 0-5°. The mixture was stirred for 0.5 hr.
and then a solution of 4.0 g. (0.1 mole) of sodium hydroxide
in 60 ml. of water was added dropwise. Stirring was con-
tinued for an additional 0.5 hr. Ice water (200 ml.) was
added and the solid was filtered. The product was washed
with ice water until free of chloride ion. The yield was 30 g.
(949,) of an infusible white solid.

The product was purified by dissolving in hot acetone and
preeipitating with ice water.

Reaction of chloro-s-triazines with sulfanilamide. One mole
of the chloro-s-triazine was added to a solution of sulfanil-
amide (1 mole for each chlorine atom to be replaced) in hot
water. The mixture was heated to reflux and a stoichiometric
amount of aqueous sodium hydroxide was dropped in over a
period of 1 hr. Refluxing was continued for 2-3 hr. The mix-
ture was cooled and the product was filtered and washed
with water. The products were recrystallized from 509,
aqueous acectone or 509, aqueous dioxane.

Reaction of I with amines. One mole of I was added to a
solution or suspension of 2 moles of amine in water, The mix-
ture was heated to reflux and 2 moles of aqueous sodium
hydroxide was slowly added. Refluxing was continued for
2-4 hr. The insoluble products were easily isolated by filtra-

C, 35.55; H, 3.53. Found: C, 35.12; H, 3.90. ¢ Anal. Caled: C,

tion. In the case of sodium salts, the products were isolated
by precipitation with cthanol.

Reaction of I with alcohols. One mole of T was added to a
solution or suspension of 2 moles of sodium hydroxide in
the appropriate alcohol. The mixture was refluxed for 4-5
hr. The products were isolated by precipitation with water.

2,4,6-Tris-(4-sulfamoylanilino)-s-triazine. Cyanuric chlo-
ride (9.5 g., 0.05 mole) was added to 29.3 g. (0.17 mole) of
sulfanilamide in 100 ml. of water. The mixture was heated
to reflux and a solution of 6.0 g. (0.15 mole) of sodium hy-
droxide in 50 ml. of water was added. Refluxing was con-
tinued for 10 hr. The mixture was cooled and the solid was
filtered off and washed with water. Yield was 27 g. (92%).
The infusible product was recrystallized from 509, aqueous
acetone.
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