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Abgtract - The synthesis of some new 6-arylamino-3-amino-1,2,4,5-
dithiadjazines (IITa-e) has bheen achieved by following a novel

route,

The chemistry of the oxiiation produects of certain substituted thiocarbamides e.g.
1,2,4-thiadiazoles, thiadiazolidines, thiadiazolines has teen a well documented
area1'2. The reported commercisl and technical utility of certain 1,2,4-thia-
diazoles3 has given a hoost to the research activity in the area of the eynthesis
of new heterocvclic eystems. However, the preparation of 3,4-dihydro-3,4,6-tri-
phenyl-3-phenvliazo-1,2,4,5-dithiadiazine, the only compound of its type, has been

reportedly achieved by the oxidation of the corresponding disulphide4.

Tn the 1izht of the ahove cobservationg and our continued interest in the develon-
ment of simpler routes for novel heterocyelic system55'7, it hae been thought of

suf ipient interest to devise a faclille synthesis of certain 6-arylamino-3-amino-

1;2,4,5~dithiadlazines,

In the present paper, we report the synthesis of 5-S-benzyliso-t-aryl-2-thio-
hydrazodicarbonamides (II), whichb on oxidative debenzylation and cyelization
vielded 6-srvlamino-3-amino~1,2,4,5-dithiadiazines {IXT), Thus, the reaction of
S-bengylisothiosemicarbazide (I), obtained by benzylation of thiosemicartazide
with benzyl chloride in ethanol, with phenylisothioccyanate yielded a =olid
prodoct identified as 5-+5-benzyliso-1-phenyl-2-thiohydrazodicarbonamide (I1a).
The product IIa was oxidatively cyclised with molecular bromine to 6-phenvl-
amlno-3-amino-1,2,4,5-dithiadiazine (TITa), Compounds ITa and IITa, on
reduction with hydrogen sulphide in pyridine-triethylamine afforded the
identizal t-phenyl-2,5-dithichydrazodicarbonamide {IVa). Following simflar

cnnsecutive treatments, the remaining compounds ITb-e (Table 1), T1Tb-e
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(Table 2) and IVb-e (Table 3) were cbtained. The structures were subatantiated,

wherever possible, through ir,
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where, 1TI~I¥V a, R=l
b, R=CHy-4
¢y R=Cl-4
d, R=CH30—4
e, R=02H50~4

1H-nmr and mass spectral studies.

SCHEME

HZN-E'}-NH-NH2
3

1. 02H50H

2. CgHgCH,M
H N-NH-C=NH
: |
5
|
CH,C el ¢

R
— \\ziizz>-Nch—HH-NH-CnNH
I} |
5 3

l
CH,CH, ‘*1”2/ CHC1,
171
R N
Hy8 Z 5\
HN-C6 4N
CgHgN/Bt 5N I It
51 3C-NH,
N2 y
11T

— 2374 —



HETEROCYCLES, Vol 27, No 10, 1988

Table 4 - 6-S-Benzyliso-1-aryl-2-thiohydrazodicarhonamides (Ila-e)
R
@—NH-C—NH-NH =(=N1
1 !
S 5
|
CH,CgH g
Compd. R mp Yield ir bands in Wujol®r?
o5 : o — .
Jen™ assignments
Ila H 247 46 3240 NH
1620 =N
1420 CH -5
1150 N-C(=5)-%
Iy 3H3—4 267 52 3245 MY
1640 o=N
1420 -'}"12--5
1160 N-g(=3 )7
ITe Cl-4 274 50 3240 NH
1635 =N
1410 CH2—S
1150 Nog(=5)-H
114 CH30-4 175 55 3250 NH
1640 C=N
1430 CH2—-S
1160 N-G{=5)-¥
ITe 02H50—4 158 55 3250 NH
1640 C=Y
1435 CH2—S
1160 N-C(=5 }-N
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Table 2 - 6-Arylamino-3-amino-1,2,4,5-dithiadiazines {I1la-e)

N
R # 5\
NH—?G 4F
81 30-NH,,
2
\\‘s
compd , R mp vield B.I.M.S. ir in Nujor -1 TH-FMR_1n_DMSO_(TM5_int )
{Mol.wt. ) ¢ * 2 Y e assignment & ppm assignment
11Ia H 140 74 224 (¥*) 3500, 3420 NH 2.70(s ) 2H, WH,
(224) 1570 Ring C=K 6.45(br-5) iH, WH
4470 Ring C-5 7.30(m) Arom-H
480 8-
I1Ib CHy -4 170 70 238(M*) 3510, 3420 ¥H 2,60(s) 2H, NH,
(238) 1575 Hing C=¥ 6.402br—s) 1H, WH
1440 Ring C-S T.35{(m) Arom-H
485 5-5
Ille c1-4 142 65 258(M*) 3500, 3410 NH 2,78(s) 2H, NH,
(258.5) 1560 Ring C=N 6.52(br-g ) 14, NH
1425 Ring G¢-8 7.40(m) Arom-H
480 5-5
1174 CHy0-4 225 75 254{M*) 3550, 3440 RH 2.50(s) 2H, NH,
(254 ) 1580 Ring C=N 6.30({br-5) tH, NH
1430 Bing ¢-3 7-10(m§ Arom-H
495 5~8 3.5% (s OcH-
IITe G H0-4 210 70 268(M*) 3550, 3440 NH 2.60(s) 24, FH,
(263) 1600 Ring O=N 6.30(br-s) 1H, WH,
1440 Ring 0-S 7.15(m; Arom-H
490 5-3 4.30{q 2H, CH,
1.5(t)

3H, CHy
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Table 3 - i-Aryl-2,5-dithiohydrazodicarbonamides (IVa-e)
i
NH-C—NH—NH—C-NH2
Il If
S 5
Compd. R mp Yielc ir bands in Nuiola'g —
ac * -1
Jem assignments
Iva H 170 50 2200 NH
1610 Cal
1206 E-C(=g )N
Ivh CHS-A 180 52 3210 NH
1610 C=N
1220 N-C (=5 )-%
Ive 014 1R2 45 3195 NH
1595 O=N
1200 N~C{=5)-N
Y4 CH30—4 176 55 3290 WH
16C0 =l
1210 R-C (=5 )-N
IVe C?HBD—4 173 58 3300 NH
1620 Cw=N
124C N-C(=5 )N

BXPARIMENTAL

All melting points were determined by the open eapillary tube on a Kofler hot
gtage ansaratus and are uncorrected. S-Benzylisothiceemlecarbazide (1) was

prepared by benzylation of thiosemicarbazide with benzyl chleride in ethanol.

5-3-Renzyliso-1-aryl-2-thiohydrazgodicarbonamides (IJa-e) .- A solution of

S~-benzylisothiosemicarbazide (I) (3.16 g, 0.01 M) and phenylisothiocvanate

(1.35 £, 0.01 M) in benzene (50 ml) was refluxed for 4 h, and then evaporated in
vacuo. The semi-sollid residual product was stirred with petroleum ether

(bp 40-60°¢) (5 ml) and triturated with ethanol (10 ml) affordins ITa, which was
crystallised from ethanol, yield 1.5 g (46k), mp 260%C,

Similarly other 5-S-benzyliso-1-aryl-2-thiohydrazodicarbonamides were prepared
by the condensation of S-benzylisothiosemicarbazide with different arvliso-
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thiocyanates (Table 1).

6-Arylamino-3-amino-1,2,4,5-dithisdiazines (ITla-e) .~ Sromine was graduallv
added to a paste of 5-~S-benzyliso-i-phenyl-2-thiohydrazodicarbonamide (ITa)
(2 g, 0,006 M) in ehloroform (1 ml} until the colour of bromine persisted,
The reactlon mixture warmed up considerably evolving lachrymatory fumes of
benzyl bromide. Stirring was continued for {1 h at room temperature. The
resultant semi-solid product was washed with ether, which on trituration with
ethanol afforded the hydrobromide of 6-phenylamino-3-amino-1,2,4,5-dithia-
diazine. The hydrobromide on treatment with smmonia solution yielded the
corresponding free base (IIla), which was crystallised from ethanol, yileld 1 g
(74%), mp 140°¢. oOther derivatives (ITb-e ) were similarly oxidised to their
corresponding dithiadiszines (IITb-e) (Table 2).

1-Aryl-2,5-dithiohydrazodicarbonamides (IVa-e) .- The following procedures

are typlical to the methods used to prepare the derivatives of dithiohydrazo-

dicarbonamides.

Method A : Reduetive debenzylation of I1la-e .- 5-S-Benzyliso-{-phenyl-2-

thichydrazodicarbonamide (I1Ia) (3 g, 0.C09 M) was dismsolved in a mixture of
pyridine (8 ml)} and triethylamine (48 ml) and subjected to a stream of dry
hydrogen sulphide for %5-6 h, The resulting reaction mixture was filtered,
poured over crushed ice and acidified with 12 N hydrochloric acid, when the
expected 1-phenyl-2,5-dithiohydrazodicarbonanide (IVa) eot precinitated. Tt
was filtered and crystallised from ethanol, yield t g (50%), mp 170°C. "he
remaining isothichydrazodicarbonamides (ITh-e) were also reduced to their

corresponding dithiohydrazodiczrbonamides (IVb-e)} (Table 3 ),

Method B : Reduction of JIIa-e .-~ Under identieal conditions of reduction,
é-phenylamino-3-smino-1,2,4,5-d4thiaddiazines (II1Ta) (2.24 g, 0.0t M} yielded
1-phenyl-2,5-dithiohydrazodicarbonamide (IVa) which was crystallised from
ethanol, yield 1.57 g (70k), mp 170% (Table 3).

ACKNOWLEDGEMENTS

The authors are thankful to the Director, Inatitute of Teohnology, Banaras
Hindu niversity for providing necessary laboratory facilities and to C.S5.I1.R.
(New Delhi) for the financial assistance to one of us (APS).

— 2378 —




HETERQCYCILES, Vol 27, No 10, 1988

REFPERENCES

1. D.S. Hector, Chem. Ber., 1889, 22, 1174,

2. A. Hugershoff, Chem, Ber., 1301, 34, 3135.

3. P. Kurzer, 'Advances in Heterocycli:s Chemistry*, Academis Press, New York,
1982, 32, 396.

4, D.9.R. Barton, J.W. Ducker, W.A. Lord and P.D. Magnus, J. Chem., Soc. Perkins
Trans. I, 1976, 38.

5. R. Ral snd V.X. Verma, Indign J, Chem. Section B, 1979, 18, 284.

’

12

——

6. A.F. Pandey, R. Singh, and V.K., Verma, Synthesis, {382, 1068,

7. Mohd. B, All and V.K. Verma, Synthesis, 1385, 6/7, 691.

8. A.B. Katritzky, 'Physiecal Methods in Heteroeyclic Chemistryt*, Vol. 771,
Acad. Press, 1963, 325.

9. N.B. colthop, L.H. Daly, and S.E. Wiberly, !'Introduction to Infra Red and
Raman Spectroscopy', Academic Press, New York, 1964, p. 32, p. 284,

10. M.G. Paranjoe, Indian J. Chem., 1968, 6, 132.

tf. R.M. Silverstein and G.C. Bassler, f'Spectrometric Identification of Orzanic

Compounds*, 2nd Ed. John Wiley and Sons, New York, 1967, p. 100,

Received, 15th April, 1988

— 2379 —




