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ABSTRACT

Novel seriesof 1-substituted-2-thio-(1H)-4-(3-phenylthiocarbamido-1-yl)-
6-(1-substituted- guanidino-3-yl)-1,2-dihydro-s-triazine (4a(i) to 4f(ii)) has
been obtained by the isomerisation of 2-(1- substitutedguanidino-3-yl)-4-
(3-phenylthiocarbamido-1-yl)-6- substitutedimino-1,3,5-thiadiazine (3a(i) to
3f(ii)) in presence of ethanolic sodium bicarbonate solution, which have
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been obtained by basification of their hydrochlorides (2a(i) to 2f(ii)) which
are synthesized by the interaction of 1-Formamidino- (N-_substituted-
thioamido)-5-phenyl-2-thio-4-iminobiuret (1a-f) and N-aryl/alkyliso-
cyanodichlorides. Thelatter were prepared initially by the condensation of
N-aryl/alkylisothiocyanate with N-phenylformamidinof ormamidinothiocar-
bamide. The structure of all these compounds was established on the basis

of elemental analysis, IR and PMR spectral data.
© 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

The heterocyclic compounds containing triazines
nucleusgainimmenseimportancein humanlifedueto
their gpplicationsin pharmaceuticd, industrid, medici-
nd, agricultura vaues. striazinespossespotentia thera:
peutic valuefor severd diseases. Somes-triazinesacts
asantibacterid!®, antiinflementory, antidiabetic, hypogly-
cemic agent and musclerelaxant. They aredsoused as
herbicidal, seawater dgicidal, insecticida?4 and bac-
teriocidal’>". Some of them have been used aschain
lengthening agentsin polymerization, paints, plasticand
rubber. Intheview of theutility of those compoundsin
variousfieldsand asapart of wider programmeof these
research labto providedternativeroutsfor the synthe-

sisof various 6-membered heterocyclic compounds. It
wasthought interestingtoinvestigatetheisomerisation
of 1,3,5-thiadiazinesto s-triazines.

RESULT AND DISCUSSION

The parent compound 1-Formamidino-(N-
phenylthiocami do)-5-phenyl-2-thio-4-iminobiuret (1a-
f) was prepared by refluxing the mixture of N-
phenylformamidinof ormamidinothi ocarbamide
(0.05moal) and phenylisothiocyanate (0.05 mol) was
refluxed in carbon tetrachloride mediumfor 4 hr. on
water bath. The compound (1a-f) was then further
reacted with N-substitutedisocyanodichloridesin 1:1
molar proportion in carbon tetrachloride medium for
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4 hrs. During heating evol ution of hydrogen chloride
gaswas noti ced astested with moist bluelitmus pa-
per. Cooling thereaction mixture and distilling off ex-
cess 0l vent needle shape crysta swareisolated. These
were acidic to litmus and identified as monohydro-
chlorides of 2-(1-phenylguanidino-3-yl)-4-(3-
phenylthiocarbamido-1-yl)-6-phenylimino-1,3,5-
thiadiazine (2a(i) to 2f(iii)). Theseon basification with
agueous ammonium hydroxide solution afforded free
bases (3a(i) to 3f(iii)), which on boiling in presence
of ethanolic sodium bicarbonate sol ution isomerizeinto
1-phenyl-2-thio- (1H)-4-(3-phenylthiocarbamido-1-
yl)-6-(1-phenylguanidino-3-yl)-1,2-dihydro-s-triazine
(4a(i) to 4f(iii)).

EXPERIMENTAL SECTION

All chemicdsusedwereof andar gradeexcept guani-
dine carbonate (Lancaster, Germany made). N-aryl/
akylisocyanodichlorideswere prepared accordingto lit-
erauremethod®. Mdting point of al synthesized com-
pounds weredetermined in open capillary and uncor-
rected, IR spectrawererecorded on Perkin-Elmer spec-
trometer in therange 4000-400 cm* in Nujol mull as
KBr pelletes. PMR spectrawererecorded with TMS
asinterna standard using CDCl,and DMSO-d,. TLC
checked the purity of the compoundson silicagel-G
plateswith layer thickness of 0.3mm. All compounds
gavesdatisfactory C, H, N and Selementa anaysis.
Synthesis of 2-(1-phenylguanidino-3-yl)-4-(3-
phenylthiocar bamido-1-yl)-6-phenylimino-1,3,5-
thiadiazine (3a(i))

1-Formamidino-(N-phenylthioamido)-5-phenyl-
2-thio-4-iminobiuret (0.01m) (1) wassuspendedin
carbon tetrachloride medium (25ml). To thisasolu-
tion of phenylisocyanodichlorides(0.01m) wasadded
in 1:1 molar proportions. The reaction mixture was
refluxed on water bath for 4 h. During heating evolu-
tion of hydrogen chloride gaswas observed and tested
withmoist bluelitmuspaper. Cooling thereaction mix-
tureand distilled of f excess solvent needle shapecrys-
talswere separated out. And crystallized from aque-
ousethanal. Yield 82 %; m.p.272°C andidentified as
of 2-(1-phenylguanidino-3-yl)-4-(3-phenylthio-
carbamido-1-yl)-6-phenylimino-1,3,5-thiadiazine hy-
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drochloride (2a(i)), which on basification with ague-
ousammonium hydroxide solution afforded free base
(3a(i)). It wasrecrystallised from agueous ethanol.
Yield 72% m.p.265°C. IR spectrum of compound
showed v(N-H) 3396.6 cm?, v(CH-Ar) 2924.7 cm'?,
v(C=N) 1661.1 cm,v(C=S) grouping 1101.1 cm?,
v (C-9) 778.2cmt. The PMR spectrum of compound
showed signalsdueto Ar-NH protonsat 6 6.16 ppm,
N-H protons at 6 4.00 ppm and Ar-H protons at 6
7.22 ppm. Similarly others compounds (2a(ii) to
2f(i1)), (3a(ii) to 3f(ii)) were synthesized by above
mention method.
Synthesis of 1-phenyl-2-thio- (1H)-4-(3-
phenylthiocar bamido-1-yl)-6-(1-phenylguanidino-
3-yl)-1,2-dihydro-striazine(4a(i))
2-(1-phenylguanidino-3-yl)-4-(3-
phenylthiocarbamido-1-yl)-6-phenylimino-1,3,5-
thiadiazine (3a(i)) was suspended in 5% aqueous
ethanolic sodium bicarbonate sol ution and refluxed for
2 h. during heating reactant went into solvent. Then
excess solvent was distilled off, aneedle shape pale
yellow crystal swere separated out and crystal lized from
glacid acetic acid. Yield 61% m.p.258°C and identi-
fied 1-phenyl-2-thio-(1H)-4-(3-phenyl thiocarbamido-
1-yl)-6-(1-phenylguanidino-3-yl)-1,2-dihydro-S-triaz-
ine (4a(i)). IR spectrum of compound showed v(N-H)
3387.3cm?, v(CH-Ar) 3147.7 cm?, v(C=N) 1666.3
cm?, v(C-N) 1305.3 cm?, v(C=S) grouping 1178.0
cmr?, v(C-S) 746.9 cm't. The PM R spectrum of com-

TABLE 1: Physical data of thecompounds (4a(i) to 4f(ii))

Compd. R R, Yield m.p.(°C)
4a(i) Phenyl Phenyl 61 258
4a(ii) Phenyl Ethyl 59 246
4b(i) p-Chlorophenyl Phenyl 65 249
4b(ii) p-Chlorophenyl Ethyl 69 244
4c(i) p-Tolyl Phenyl 72 262
Ac(ii) p-Tolyl Ethyl 69 267
4d(i) Ethyl Phenyl 73 256
4d(ii) Ethyl Ethyl 66 231
4e(i) Methyl Phenyl 65 221
4e(ii) Methyl Ethyl 77 209
4f(i) t-Butyl Phenyl 70 219
4f (i) t-Butyl Ethyl 71 252

*All compounds gave satisfactory C, H, N, and S analysis.
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pound showed signalsdueto NH protonsat 6 3.21-
3.42 ppm, Ar-NH protons at 6 7.87-8.60 ppm, Ar-H
protonsat 6 6.8-7.2 and thesignal at 6 2.51-2.53 ppm
isdueto moisturein DMSO-d.. and 6 2.24 ppmisdue
to DM SO. Similarly otherscompounds (4a(ii) to 4f(ii))
were synthesi zed by above mention method and en-
listedinTABLE 1.

[1]
[2]
(3]

[4]
[5]
[6]
[7]
8]

—= Short Communicgtion

REFERENCES

B.Hemut, K.Willi, K.Wolfgang, M .Edger, R.Peter;
Ger.Offen., 2, 630/849 (1978).

H.U.Mehta, K.C.Gupta, V.R.Bhatta; Indian Patent,
142, 048 (1977).

T.Aboul-Fadi, M.A.Hussein, A.N.EIShorbagi,
A.R.Kalil; Arch.Pharm., 335, (2002).
D.T.Tayade; Proc. 83 Ind.Sci.Cong., (1996).
J.D.Dhake; Indian J.Chem., 9B, 1415 (1971).
M.E.Shelke, D.T.Tayade; AJC, 18(3), (2006).
M.E.Shelke; JUC, 3(1), (2007).

A.1.Vogel; Text Book of Practical Organic Chem-
istry Including Qualitative OrganicAnalysis, ELBS
and Longman Greek and Co. Ltd., 615 (1954).

—— @)u;am'c CHEMISTRY

Au Tudian Yournal



