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Synthesis of 1,3,5-Trisubstituted 6-Substituted-Imino-
hexahydro-1,3,5-triazine-2,4-dithiones - A New
Approach from Thioureas

C. P. JosHUA*, Saramma K. THOMAS

Department of Chemistry, University of Kerala, Trivandrum-695001,
India

Compounds having extended urea-like chains of more than
six alternate carbon and nitrogen atoms generally undergo
spontaneous eliminative cyclization to yield 1,3,5-triazine der-
ivatives. Such intermediates and their cyclization to 1,3,5-tri-
azine-2-thiones are reported in the reactions of dicyandiamide
with thioamides', thioureas®, thiosemicarbazides®, and thio-
carbohydrazides® and in the interaction of isothiocyanates
with amidinothioureas®, biguanides™®, and dicyandiamides’.

It has been observed that, in presence of strong alkali, equi-
molar quantities of thiourea® or substituted thioureas™*'* and
isothiocyanates react yielding 2,4-dithiobiurets. In this con-
text, we felt that 1,3,5-trisubstituted 2,4-dithiobiurets with
thioureido groupings could act as a nucleophile in the pres-
ence of alkali and attack the isothiocyanate and form a labile
trithiotriuret having an extended urea-like chain. Eliminative
cyclization of this could result in the formation of 1,3,5-tri-
azine derivatives. These triazines could also be expected from
the interaction of two equivalents of isothiocyanates with 1,3-
disubstituted thioureas.
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SYNTHESIS

The reaction was carried out by stirring an equimolar mixture
of 1,3,5-trisubstituted 2,4-dithiobiuret (1), an isothiocyanate
2, and powdered sodium or potassium hydroxide in a polar
organic medium for 1 h at room temperature. The reaction
mixture on dilution afforded a product with the 1,3,5-trisub-
stituted  6-substituted-iminohexahydro-1,3,5-triazine-2,4-di-
thione structure 4.
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The product is believed to be formed by the cyclization of the not iso-
lated, labile trithiotriuret intermediate 3. In these reactions, the con-
densation of the isothiocyanate has never been found to occur on a ni-
trogen atom carrying an aryl substituent. In 1,3,5-trialkyl-2,4-dithio-
biurets (1) when R'#£R?, condensation occurred invariably on a ni-
trogen atom carrying the less bulky substituent. The labile trithio-
triuret could cyclize by eliminating either amine or hydrogen sulphide.
Under the strongly alkaline conditions employed, the latter mode of
cyclization was expected and found to occur. In the trithiotriuret 3
when R'#£R*, depending on which nitrogen is involved in the ring
formation, two products (4 and 6) could result by cyclization. In all
the cases examined, only one product was formed. The more nucleo-
philic nitrogen, that is the one carrying the more electron releasing
substituent, was involved in ring formation. The product was assigned
the structure 4 on the basis of its microanalytical, spectral, and hydro-
Iytic studies.
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The triazine 4 was found to be very sensitive to acid and un-
derwent rapid hydrolysis to the related 6-oxo-1,3,5-triazine-
2,4-dithione 5. The structure 5 was confirmed by its micro-
analytical and mass spectral data.

To illustrate the structural assignment for products 4, the con-
densation of 1,3-dimethyl-5-phenyl-2,4-dithiobiuret with p-to-
lyl isothiocyanate could lead to the formation of the triazine
4a (R'=R?=CH,;, R*=4-H;C—C4H,, R*=C¢H:) or 6a
(R*=R*=CH,, R*=C¢H;, R'=4-H;C—C¢H,). Hydrolysis of
the product afforded 1,3-dimethyl-5-p-tolyl-6-oxo-hexahydro-
1,3,5-triazine-2,4-dithione  (5a; R'=R*=CH;, R'=4-
H;C—C4¢H,) which was also obtained by the hydrolysis of
1,3-dimethyl-5-p-tolyl-6-p-tolylimino-hexahydro-1,3,5-triazine-
2,4-dithione (4; R'=R?=CH;, R'=R*=4-H;C—CH,), the
condensation product of 1,3-dimethyl-5-p-tolyl-2,4-dithio-
biuret and p-tolyl isothiocyanate. Of the alternate triazines 4
and 6 only 4 could lead to the formation of the oxotriazine
(5a; R'=R?*=CH,, R*=4-H;C—CcH,). A number of 1,3,5-
triazine-2,4-dithiones could also be obtained by the direct in-
teraction of 1,3-dialkylthioureas with two equivalents of alkyl
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Table 1. Triazene Derivatives 4 (R'=R*=CH,;) prepared
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Product Yield m.p. Molecular L.LR. (KBr) 'H-N.M.R. (CDCl;) M.S.
No. R? R* [%] [“q formula® viem '] & [ppm] m/e (M*)
4a CsHs C¢Hs 84 154° Ci7;Hi6N,S, 1660, 1590 — 340
(340.5) (100%)
4  p-H,C—CcH, p-H,C—CcH, 78 145¢ C1oHyoN,S, 1660, 1590 - 368
(368.5) (100%)
4c CH; CH; 60 60° C;H2N,S: 1670, 1600 — 216
(216.3) (100%)
4d CH; 0-H;C—C¢H, 80 118° CiaH16N4Ss 1665, 1590 2.23 (s, 3H, —OCH,); 3.6 (s, 292
(292.4) 6H, N'CH;, N°CH,); 4.1 (s, (100%)
3H, N'CH;); 66-7.2 (m,
4Heumn)
4e CH, p-H,.CO—CH, 77 109° C:H;6N,0S, 1650, 1590 3.44 (s, 6H, N'CH;, N°CHa); 307
(308.4) 3.66 (s, 3H, —OCH;): 4.02 (s, (100%)
3H, N>CH;); 6-6.7 (m, 4H,.,m)
4f p-Cl—C.H, p-Cl—C¢H, 58 152° C1sH s CLINGS, 1670, 1590 — 409
(409.4) (100%)
* Satisfactory microanalyses obtained: C £0.2, H 0.1, N +0.2.
Table 2. Oxotriazenes Sa-f obtained
Product Yield m.p. Molecular I.R. (KBr) M.S.
No.* %]} [°C} formula® viem™'] m/e (M*)
5a 94 153° C H; N;08; (265.4) 1710, 1590 265 (70%)
5b 88 152°¢ C;H1:N;08; (279.4) 1710, 1590 279
S¢,d, e 85 123° CsHyN;08S; (203.3) 1710, 1580 203 (78%)
5t 92 165° C11H (CIN;OS; (299.8) 1710, 1590 299 (70%)

“ See Table 1 for R', R%, R> and R*.

and arylisothiocyanates or by the interaction of 1-alkyl-3-aryl-
thioureas with two equivalents of alkyl isothiocyanates. The
initially formed dithiobiuret is believed to undergo further
condensation with another equivalent of the isothiocyanate.

1,3,5-Trisubstituted-2,4-dithiobiurets 1 were prepared by the interac-
tion of 1,3-disubstituted thioureas and isothiocyanates in presence of
alkali™.

1,3-Dimethyl-5-phenyl-6-phenyliminohexahydro-1,3,5-triazine-2,4-di-
thione (4a); Typical Procedure:

Phenyl isothiocyanate (23 R*=C¢Hs; 3.4 g, 0.025 mol) is added drop-
wise to a stirred suspension of 1,3-dimethyl-5-phenyl-2,4-dithiobiuret
(1; R'=R?*=CHj;, R*=CHs; 6.0 g, 0.025 mol) and sodium hydroxide
(1 g, 0.025 mol) in acetonitrile (25 ml) over a period of 5 min. The reac-
tion mixture is stirred till the pungent smell of isothiocyanate van-
ishes. The mixture is then diluted with water (150 ml). The precipitated
product is collected and extracted with diethyl ether. The ether extract
on evaporation yields a pale yellow solid which is recrystallized from
ethanol to give lemon yellow needles of the product; yield: 7.1 g
(84%); m.p. 154°C.

Cy7H;6N4S; cale. C5999 H474 N 1646 S 1881
(340.5) found 60.0 4.7 16.4 18.7

1,3-Dimethyl-5-phenyl-6-oxohexahydro-1,3,5-triazine-2,4-dithione (5a);
Typical Procedure:

A solution of 1,3-dimethyl-5-phenyl-6-phenyliminohexahydro-1,3,5-
triazine-2,4-dithione (4a; 3.4 g, 0.01 mmol) in ethanol (20 ml) is
heated under reflux in the presence of 12 normal hydrochloric acid
(0.5 m)) for 10 min. Subsequent cooling yields the product which is re-
crystallised from ethanol to give yellow needles; yield: 2.5 g (94%):
m.p. 153 °C.

C; H;)N;08,  calc. C4981 H4.16 NI1585 S24.13
(265.2) found 49.7 4.1 15.8 24.0
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" Satisfactory microanalysis obtained: C £0.2, H £0.1, N 0.2,
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