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Substituted 2.4.6-Triamino-1,3,5-Thiadiazinium Salts.

A New Heteroaromatic System.
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Hexamethylmelamine (1) (1) and 3,5-bis(dimethyl-
amino-1,2,4-dithiazolium bromide (2a) (2) are effective
chemosterilants against male house files, Musca domestica
L. As partof our continuing search for new classes of insect
sterilants, we wished to prepare a thia-analog of 1, 2,4,0-
tris(dimethylamino)-1,3,5-thiadiazinium iodide (3a). This
report describes a successful synthesis of 3a and some other
symmetrically and unsymmetrically substituted 1,3,5-thia-
diazinium salts, representatives of a previously undescribed
ring system (3).
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We have recently reported (2,4) the utility of 2a in the
synthesis of a variety of heterocyclic and open chain
compounds; for example, 2a reacted with ammonia to
give the amidinothiourea 4a in 89% yield (2). Condensa-
tion of 4a with thiophosgene or with 1,1-thiocarbonyldi-
imidazole provided the thiadiazine-2-thione 5a which was
readily alkylated with methyliodide to give the methylthio
salt 6a. Dimethylamine readily displaced methyl mercaptan
from 6a to give 3a.
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Pyrrolidine and morpholine also reacted smoothly with
6a to give the unsymmetrical salts 3b and 3¢ (Table 1),
respectively.

The piperidino analogs 3d-3f (Table I) were prepared
by the same sequence of reactions starting from 3,5-
dipiperidino-1,2 4-dithiazolium bromide (2b) (4). Since
3,5-bis(dialkylamino)-1,2,4-dithiazolium halides are easily
prepared (2,4,5), and since all the yiclds in the reaction
sequence are good to excellent, this method appears to
constitute a gencral and useful synthesis of substituted
triamino-1,3,5-thiadiazinium iodides. Although our main
objective was the synthesis of the tris(dialkylamino) salts,
we have found that methylamine and aniline also displace
methyl mercaptan from 6a to give the methylamino and
anilino iodides 3g and 3h (Table 1). Thus the reaction is
not restricted to secondary amines.

The nmr spectrum (chlorobenzene) of thione 5a con-
sists of two doublets centered at § = 2.63 and 2.93. Fach
doublet coalesces to asinglet as the temperature is increased
(ca. 50° and 110°, respectively). This undoubtedly repre-
sents an example of the familiar phenomenon of splitting
of dialkylamide signals because of restricted rotation
around an N-C bond (6).

The nmr spectrum of 3a is also interesting. The
deuteriochloroform spectrum consists of two sharp peaks
at 8 = 3.37 and 3.49 with relative intensities of 1:2. The
spectrum of 3a in hexafluoroacetone deuterate ((CF3),-
CO-1.6D,0, HFD) however, consists of a singlet (6H,
8 = 3.32) and a doublet (12H, centered at § = 3.30). Two
noteworthy results of the symmetry of 3a arc: (1) the
2- and 6-dimethylamino groups are identical, and (2) the
4-dimethylamino will be represented by a singlet whether
or not that group is rotating freely. Since a doublet (12H)
is observed, rotation must be restricted for the 2- and 6-
dimethylamino groups. The deuteriochloroform spectrum
of the bis(dimethylamino)morpholino salt 3¢ contains,
in addition to the morpholino signals, a singlet (6 = 3.37)
and a doublet (8 = 3.47 and 3.50). In the HFD spectrum,
on the other hand, both dimethylamino groups appear as
doublets (6 3.26 and 3.38; 8 3.31 and 3.35). The spec-
trum of the bis(dimethylamino)pyrrolidinyl salt 3b also
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varics with the solvent; in deuteriochloroform, both
dimethylamino signals are singlets (8 3.35 and 3.46) where-
as in HFD) a singlet (8 3.32) and a doublet (8 3.25 and
3.37) are observed. In contrast, both of the dimethyl-
amino signals of the methylthio- salt 6a appear as doublets
al room temperature in deuteriochloroform.

The restricted rotation observed with the salts results
from charge delocalization from the ring onto the exocyclic
amino groups as represented by the imminium resonance
structures shown (7).
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The reason for the variations between the speetra in
deuteriochloroform and in HEFD is uncertain.  Solvent
dependant rotation barriers and/or shift differences may
be responsible, and a more detailed study involving other
solvents and variable temperatures will be required to

answer this question.
EXPERIMENTAL (8,9)

1-Piperidino-N-(piperidinoformimido)thioformamide (4b).

A solution of 3,5-dipiperidino-1,2,4-dithiazolium bromide (2b,
14.2 g.) (4) in absolute ethanol (350 ml.) was treated with excess
anhydrous ammonia at room temperature. The mixture was stirred
0.5 hour under a carbon dioxide condenser, then filtered and
evaporated. The residue was taken up in chloroform, the chloro-
form solution was washed with water and with brine, and then was
filtered and evaporated. Recrystallization from methanol-water
gave 7.4 g. of 4b (72%), m.p. 132-135°. Recrystallization from
cyclohexane-ethyl acetate gave an analytical sample, m.p. 136-137°.

Anal. Caled. for C1,H,,NsS: C, 56.65; H, 8.72; N, 22.02.
Found: C, 56.80; H,8.78; N, 22.28.

4,6-Bis(dimethylamino)-2H-1,3,5-thiadiazine-2-thione (5a).

A solution of thiophosgene (21.2 g., 0.184 mole) in dichloro-
methane (420 ml.) was added over 7 minutes to a stirred solution
ofda(31.1g., 0.179 mole) and triethylamine (36.2 g., 0.357 mole)
in dichloromethane (480 ml.) at room temperature. After stirring
38 hours, the solution was washed with water, dried (magnesium
sulfate), and evaporated. Recrystallization (95% ethanol) of the
residue gave 5a as light tan needles (24.7 g., 64%, m.p. 180.5-
181.5°).

Anal. Caled. for C7H,NgS,: C, 38.87; H, 5.59; N, 25.90;
S, 29.64. Found: C, 38.90; H, 5.69; N, 25.81; S, 29.65.

A 45% yield of 5a was obtained from the reaction of 4a and
thiocarbonyldiimidazole in refluxing toluene (6 hours).

4,6-Dipiperidino-2H-1,3,5-thiadiazine-2-thione (5b).

'The reaction between thiophosgene and 4b was run as described
for the preparation of 5a. The crude product upon evaporation
of the dichloromethane was triturated with hot ethanol; the
mixture was cooled and Bb was collected by filtration (58%, m.p.
211-214°). The analytical sample was recrystallized from 95%
ethanol, m.p. 216.5-218.5°.

Anal. Caled. for Cy3H,9N4S2: C, 52.65; H,6.80; N, 18.90.
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S, 21.65. C, 52.89; H, 6.81; N, 18.92; S, 21.41.

2.4-Bis(dimethylamino)-6{ methylthio)-1,3,5-thiadiazinium lodide
(6a).

Thione 5a(21.6 g., 0.1 mole) was treated with methyl iodide
(15.6 g., 0.11 mole) in refluxing acetone (650 ml.) for 15 minutes.
The mixture was chilled and 6a was collected by filtration (33.7
g., 95%), m.p. 229-234°; nmr (deuteriochloroform) & = 2.88 (3H,
S-CH3), 3.38, 3.47, 3.55, and 3.58 (combined total 12H).

2{(Methylthio)-4,6-dipiperidino-1,3,5-thiadiazinium lodide (6b).

The same procedure was used as for the preparation of 6a except
that the product was collected (81%, m.p. 163-165°) after diluting
the acetone solution with hexane. An analytical sample was
recrystallized from acetone, m.p. 163-165°.

2.4,6-Tris(substituted amino)-1,3,5-thiadiazinium Ilodides (3a-3h).

A secondary amine (1.05 equivalent) or a primary amine
(1.0 equivalent) in ethanol was added in one portion to a solution
or suspension of 6a or 6bin absolute ethanol (dimethylamine and
methylamine were used as 40% and 30% aqueous solutions,
respectively). The total solvent volume was ca. 75 ml. per 0.01
mole of 6a or 6b. The reactions were stirred at room temperature
for 2-4 hours. Insoluble products were isolated by chilling the
mix tures and collecting the products by filtration. The more soluble
products were obtained by removing the solvent and recrystallizing
the residue. Recrystallization solvents, melting points, and yields
are included in Table 1.
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