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ABSTRACT

Reaching 5~phan].r|'-1.3.#-n::-;-r&flhfa}n'.iazura-.E'fSH}-rmunes i with formai-
dehyde affordad the corresponding 3-hydroxmethyl derivatives 2 which
an condensation with DEM apdfor EAA gave 3 and 4, respechively
Troatment of 1 with maleic acid afforded the diacids § which on reacting
with AczD gave the anhydrides & Esterfleation of 6 with MeOH and
PhOH afforded the corresponding esfers [ and B, Hydrazinolysis of 7
yialded 8 and 10. Trestment of 1 with p-panzoquinena, Eyanagan
Bromids and ghenacyl bromide afferded 11, 12 and 13, respeclively.
Thialian of 13 with PySs affordsd 14, Reacting 1 with chioroacely!
ehloride weided 15 which on ireatment with NH3 afforded the amide 185
Gondensation of 1 with hydrazine hydrate afforded 17 which on
irsafment with phanacyl bromids gave T8. Cychzation af 18 with Ac:0
vislded 19. Treatment of 1 with phenylhydrazine gave 20 wihich &n
raacting with phenscyl bramide afforded 21, Some of the producls were
svaluated for their antibacterial activitios,

INTRODUCTION

The chemistry of 1, 3, 4-oxa(thiajdiazoles and their derivatives Is the
subject of various investigations in our laboratory™" due to their
importance and wide applications in biological as well as the industrial
fields. & number of this class of compounds were found 1o have
herbicidical properties ", Others are useful as dyastuffs®, Some are
Lseful for their tubercluostatic activity'” and Intermediates in the
manufacture of pharmaceuticals’™ ', All these facts encouraged us to
continue studying the chemistry of these lype of compounds. Our
results are reporied In this aricle.

RESULTS AND DISCUSSION
It has been reported that 5-phenyl—1.3.4-uxa{lhia]diaznle-z-lhlﬂneﬁ
1ab reacted with formaldehyde In absolule ethanol 1o give 3-
{hydrnxymeth-g.rljl-5~phanyl-1,3.d-nxa{lhia]dlazuievz[EH}-lhiﬂnﬂs 2a.b'?,
which on lreatment with diethyl malonate (DEM) andior ethyl
acetoacelate (EAA) in glacial acelic acid al .1 afforded diethy! 2-{[5-
phenyl-z-thicxn-t,3.4-Er:r:a{lhla}dqazui-z{zﬂ}-yk]mathyl}malnnates {3a,b)
and athyl 3--:.}(::1-2-{[5-phenyl-E-thiaqu.3,4--::1:{3[lhia}dlazul-E{EH}-
yljmethyljbutanoates {4a,b). respectively. Compounds 1a.b reacted with
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30 Some reastions on 5-Phenyl .

maleic acid in refluxing dioxane 1o yield 2-[5-phienyl-1,3,4-
-:vxa{lhiaj-:liaml—bylthin}suumic acids [Ea.b‘f"" which on treatment with
boiling acetic anhydride gave 3~[5-pnenyl-1.3.!-nxa{1hla}diamlr2-
yithio]-dihydrofuran-2,5-diones (6a,b). On heating compounds Sa,b with
absolute methanol in the presance of H:30; and for phenol in the
presence of polyphosphoric acid (PPA) yielded dimethyl 2-[5-phenyl-
1.3A-axa{thia}u:liazoi-?-yithin}sunclnmes (Ta,p) and diphenyl 2-[5-
1:u11ert:.lla1,3.#-nxa{tnIa]I:Eia;-:-:nIvz-ynhi-:v]sm:c:ina'les (Ba,b), respectively. On
reacting 1 mole of 7a with 2 moles of hydrazine hydrate in resfluxing
absolute ethanal afforded 5.(5-phenyl-1,3.4-oxadiazol-2-
yithio)succinohydrazide (9}, While. refluxing equimoleculer amounts of
7b and hydrazine hydrate in absolute ethanol 4-(5-phenyl-1,3.4-
thiadiazol-2-ylthio)piperazine-3 6-dione {10} was obtained {Scheme 1).

Compounds 1a,b reacted with p-benzoguinone and/ofr Cyanogen
hromide In anhydrous pyridine at rt io give 2-[5-phenyl-1.3.4-
u:r:-cﬂ{lhia}diaznl-z-ylthinlhenzeneq.4-diu|5 {11a,b) and 2-phenyl-5-
thiocyanato-1 3 4-oxa(thia)diazoles (1 2a, by, respectively.

Compounds 1a,b reacted with phenacyl bromide'” in pyridine at room
temperature and afforded 2-[5-phen-,rl-1.3,4—uxa{1hiajdtaznl-2-ﬂlhin]-1-
phenylethanones (13a,b) which could be thiated with P;Ss in refluxing
xylene to give E-{S-pn&nyl-*l.3,4-1::19{thia)diaznt-z-yrthiu]v'l-phen:.-l-
sthanaethiones (14a,b). Treatment of compounds 1a,b with chloroacetyl
chloride at ril. in anhydrous benzene afforded 2-[5-phenyl-1,3 4-
oxafthiaydiazol-2-ylthiojacetyl chiorides (1 5a,b)"" ' which on treatment
wilh ammonla solution at ril. gave 2-[5-phany|-1_3.d-m«:a(thia‘,|ﬂ'raznl-2a
ylthiolacetamides (16a,b) (Scheme 2).

Condensation of 1a  with hydrazine hydrate in boiling ethanol
yielded 4-amino-5-phenyl-2-thioxo-1,2 4-triazole 17'%"®  which on
treatment with phencayl bromide in anhydrous pyridine at r.t. afforded
2-[(4-amino-5-phenyl-4H-1 2 4-triazol-3-ylithio]-1-phenylethanone
(18) %" cyclization of 18 could be achieved on treatment with bolling
acetic anhydride to give {E-m:et;rl-E-methyl-a-phenvi-ﬁH-H.2_#]-
triazolo[3,4-b][1,3.4]- thiadiazin-7-yl)(phenyl)methanone (19). On the
ather hand. 4-anilino-5-phenyl-4H-1,2 d-triazole-3-thicl {20} reacted
with phenacyl bromide in anhydrous pyridine at r.t to afford 2-[i4-
anilino-5-phenyl-4H-1 2 4-triazol-3-ylithio]-1-phenyielhanone {21}
(Schame 3).
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The structures of the products were confirmed by 1R, 'H-NMR , g-
MMR. mass spectroscopy and elemental analysas.

BIOLOGICAL ACTIVITY

Ccompounds 3a, b, 4a, b, 5ab, 8, 10, 11, 14a,b, 16ab, and 19 were
tested for their antimicrobial activity using filter paper disc agar
diffusion method®®. For antimicrobial studies Hi-media pacteriological
nutrient broth and bacteriological nutrienl agar Were used against Gram
positive, Bascillus subtilis, Staphylococcus aureus and Gram negative
salmonella typhl and Escherichia coli. Dimethylformamide was used for
solubilising the compounds and also for control studies. The
concentration of the compounds taken was 1 mg mi"'. Norfloxacin (1 mg
mi’'} was used as a standard.

Compounds 5a and 10 were found to be active against Bacillus
subtilis and 16a and 19 were aclive against Salmonella typhi. However,
rest of compounds failed io show any appreciate antibacterial activity.
EXPERIMENTAL
Melting points ware determined in an open glass capillary on a Buchi
melting point apparatus and are yncorrected. | R, speclra ware
recorded on a Perkin-Elmer 1720 spectrometer 'H-NMR and 2G-NMR
spectra were recorded on a Bruker Ac 250 ET spectrometer at 250 MHz
Eor '"H-NMR and at /.62.9 MHz For "C-NMR. CDCl; and DMS0-de as
solvents using TMS as internal standard. Mass spectra were recorded
using electron ionization (E.l.} ona varian Mat 311spectromeler.

Dlta 0 Soi. 2005, 2541
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a-{Hydraxymethyl}-5-p henyl-1 .3.4-uxa{thia;dia:nla-ﬂ{SHHhinnas
{2a,b)

A mixture of 1ab (0.01 maole), formaldehyde (0.1 mole, 0.8 g} and
absolute ethanal (20 ml) was refluxed for 6 hrs (te).On cooling. fhe
separated solld was fittered off and recrystalized from ethanol to give
2a,b,

g yield 80%. m.p 132°C., it {132 '),

b, yield, 85%, m.p 105°C, lit {1 05°C)'
I]iethyl-2-{[5-phanyl-2-thiuxn~1 .3 4-oxa(thia)diazol-3(2H]-yl] methyl}
malonates (3a,b)

& mixture of 2a,b, (0.01 moele}, and diethylmalonate {0.01 moie, 1.6
q). was stirred at r.t.in glacial acetic acid (10 mi} in the presence of
trigthylamine (0.5 mil} for 30 hrs {tlc}. The reaction mixture was poured
anto ice. The resulting solid was filtered off and recrystallized from
ethanol to glve 3a.b.

35: |LR: 3140 cm’ ' (CH), 1730 em™' (C = O). 'H-NMR (DMS0): 6= 1.1
ppm {1, H, 2 x CHy}, 4.1 ppm (g, 4H, 2 x CH3), 4.5 ppm, (d. 2H, CHs),
5.7 ppm. {t, 1 H, CH), 7.5-8.5 ppm (m, 5H, aromatic protons). '"C-NMR:
5 = 1366 ppm {(CHa), 49.07 ppm (CHz), 81.59 ppm (CH), 122,36,
172688, 129.24, 132.04 ppm faromatic carbons), 160,31 ppm (C=Q),
177.37 ppm (C=5). MS: M" at m/e = 350 (1.5%), mie = 305 (M'-OEt,
1%): mfe =278 (M'-HCOOE!, 1.5%); mie 178 (M’ -(CH:=C(CO:Et)2),
100%); m/e = 118 (PhCNO, T4%); m/e = 103 (PhCH, 15%]). '

ap: |.R: 3008 em’' (OH). 1730 cm™ (C = O). 'H-NMR {CDCla): & =
1.1 ppm {t, 6H, 2 x CHj}, 3.1 ppm {q, 4H, 2xCHZ}, 4.2 ppm, (d, 2 H,
CH.), 4.6 ppm (t, 1H, CH), 7.5 - 8.5 ppm (m, 5H aromatic protons). "“C-
NMR- & = 12.82 ppm (CH:), 45.70 ppm (CHZ), 100.22 ppm (CH),
126,30, 128.54, 12828, 131.35 ppm (aromatic carbons). 159880 ppm
(G=0), 187.52 ppm (C=5). MS: m/e = 292 {M'-HCOOE!, 16%), mie =
194 [M*-(CH:=C (COOEt};), 32%] .mie = 121 (PhCS', 28%), mie = 103
(PHCN, 100%), m/e = 77 (CeHs, 37%).
Eth;rl-aau;u;u-zl{{ﬁ-phanyl-z-thmm-1,3,4-nxa{thia] diazol- 3{2ZH)-yI]
methyl} butanoates {4a,b}

A mixtere of 2a,b {(0.01 mole), and ethylacetoacetate {0.01 mole, 1i3
g) was stirred at r.t. in glacial acetic acid {10 mi} in the presence of
triethylamine (0.5 ml} for 36 hrs (tlc), The reaction mixture was poured
onto ice. The resulting solid was filtered off and recrystallized from
methanol to afford 4a,b.

Dalta J. Sai. 2005, 2241



4 Some reactions on S5-Pheayl

Ag: LR 1730 em'(C=0y, 1186 em’! (C=8). 'H-NMR (DMS0): b =
1.00 ppm {t, 3H, CH3), 2.40 ppm (s, 3H, CHa), 4.2 ppm, (m, 34, CH,
CHa), 4.5 ppm, (d, 2H, CHz). and 7.5-8.5 ppm (m, 5H, aromatic
protons), “C-MMR : & = 13.6 ppm (CHa — CHz), 29.49 ppm (CH4-C=0),
B1 20 ppm { N - CHy) 2.1, ppm (CHp-CHs).71.4 ppm (CH) 122.35,
125 94 129.34 ,132.04 ppm (aromatic carbons), 160.30 ppm (COCH:),
177.36 ppm (COOEt). 200.26 ppm (C=8). MS: M’ at mie = 320 (2%),
mie = 215 [M° (COOEU COMe)] mie = 178 {base, 100%), m/e 103
{PhCN, 14%), . )

ab 1.R: 1770 cm' (COCHs). 1737 em™ (COOE)." H-NMR (CDCls). &
= 1.2 ppm {1, 3H, CH3), 2.3 ppm (s, 3H, CHa), 4.2 ppm, (g, 2H, CHs), 4.5
ppm, {t, 1H, CH), 4.7 ppm (d, 2H, CH.). 7.5-8.5 (m, 5H. aromatic
protons).’C-NMR: & = 13.7 ppm (CH;-CHy), 28.32 ppm (CH3-C O,
48,02 ppm (CHCH;), & = 56.6 ppm (CH;CH3), & = 74.96 ppm (CH)
I26.24, 126.4, 128.49, 129,31 ppm {aromatic carbons), 158.94 pprn
(C=N), 158.87 ppm (COMe), 167.87 (COOEL), 200.63 ppm (C=8). MS:
M* at mie = 336 (3%), m/e = 293 (M'-COCH;), m/e = 281 {M'-0EL,},
mie = 194 (base, 100%), m/ie = 121 {PhCS", 14%), mie=103 (FRCN,
14%), mie =77 (CeHs', 28%).
2-[5-Phenyl-1,3,4-0 xa{thiajdiazol-2-yithio]suc cinic acids (5a,b].

A mixture of 1a,b (0.01 mole) and maleic acid (0.01 mole, 1.16 g} ,
was refluxed in dioxane (10 mi) and triethylamine (1 ml) for 6 hrs ey,
The reaction mixture was cooled, poured onto cold water. The resulting
solid was filtered off and recrystallized from water to afford 5a,b.

Sa: yield, 90%, m.p 168°C (Lit, 168°C) *°

b |LR: 1710 em” (€ = O), 1524 cm-1{C=N}. H-NMR (DMSO): &
=10 ppm (d, 2 H, CHz), 5.4 ppm (t, 1H, CH), 6.6 ppm (s, 2H, 2x0OH}),
7.5-8.0 ppm (m, 5H, aromatic protons), "C-NMR: & = 45.54 ppm. (CHz),
58.08 ppm {(CH), 12847, 128.06, 120.20, 134.02 ppm (aromatic
carbons), 155.82 ppm (C=0), 166.12 ppm (C=0}. 176.18 ppm (=0,
185.32 ppm (C-S-C). MS: M’ at mie = 310 (4%). mie = 292 (M -HO,
84%), mie = 276 (M'- HyOs, 479%), mie = 220 (M'-(COOH);, 18%), m/e
= 194 (base, 78%), m/e = 121 (PhCS", 20%), m/e = 103 (PhCN, 100%).
3-[6-Phenyl-1 ,:‘i,l-ﬂ;a{thia}diaznl-z-ylihiu]-d':hydrufuran-z.s-diunes
{Ga,b)

A mixture of 5ab {0.01 mole). and acetic anhydride (5 ml) was
refluxed for 2 hrs (tlc). The reactlon mixiure was cooled, the resulting
solid was filtered off and washed three limes with patroleum ether
40/80°C to give Sa.b .

Dwha J. Sol, 2008, 20-41
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Ga: yield, 80%, m_p 152°C (Lit. 153°C) 38

&b | R: 1885 om ' (C=0), 1692 om' (C=5). 'H- NMR (DMSQ): & =3.2
ppm {d, 2H, CH;}, 8.0 ppm {t, 1H, CH}, 7.5-8.0 ppm (m, 5H, aromatic
protons), "“C- NMR : § = 45.86 ppm (CHz), 59 53 ppm (CH), 127.58,
126 19, 132.02, 13.4.02 ppm (aromatic carbons), 186.05 ppm (N=C-5)
170.84 ppm (CH,-C-0). 187.73 ppm. (S-CH-C-0).MS: M™ at m/e = 282
(2%}, at mie = 248 (M"-CO;, 1%), mfe = 220 {M'-{CD;+C0), 6%), m/e
= 194 (base, 100%), m/e = 118 {PhCHM:, 46%].
Dim&thrl-z-[ﬁ-phenyla"r.H,d--ruxa.qthialdiazuhE-ﬂihiu-] succinates
{¥a,b)

A mixture of Sa.b (0.01 male), and methanol (3 ml), was refluxed on
4 water bath in the presence of conc. HyS04 (0.5 ml) for 2 hr (tlE) . The
reaction mixture was cooled., The resulting solid was filtered off and
recrystallized from ethanol to yield Ta,b.

7a: LR 1740 cm’' (G=0), 1644 em’ (C=M). 'H-NMR (CDCl;): © =
3.3. ppm (d, 2 H, CHa), 5.8 ppm (s, 3H, CH,COOCH;), 3.9 ppm (s, 3H,
SCHCOOCH:), 5.8 ppm (d, 1H, CH) 7.5-8.0 ppm {m, 6H. aromatic
protons). PC-MMR: 8 = 33.8 ppm (CH;), 52.21 ppm (OCH:), 53.20 ppm
(QOGHy), 56.86 ppm (CH), 121.92, 126,12, 128.39, 13235 ppm
(aromatic carbons), 158.18 (C=N), 157.01 (G-S-CH), 169.27 (C=0CH;}
and 176.88 (C=0-CH). MS: M' at m/e = 322 (26%), m/e =201 (M-
OCH,, 4%). mfe = 283 (M+-COOMe, 3%), mie = 231 (M+-(CH1OH +
COOMe), 4%), mie = 203 (M'-(HCOOMe+COMe), 4%), mie = 178
{base, 17%), m/e = 103 (PhCN, 27%}).

7b: LR: 1740 em’ (C=0), 1678 cm’ (C=N}. 'H NMR (CDCly}: & =
3.3 ppm {t, 2H, CH;), 3.8 ppm (5, 3H, CH3), 3.9 ppm (5, aH, CHa), B.3
ppm (d, 'H, GH) , 7.5-8.5 (m, 14H, aromatic protons). " C-NMR : § =
33,87 ppm (CH;), 52.16 (OCHs). 53.08 ppm (OCH:), 57.92 ppm (CH)
126.40, 12834, 128.10, 132.3% ppm {aromatic carbons}, 157.19
ppm{C=N), 167.51 ppm (C-5-CH), 176.94 ppm (CH;-C=0}, | 86_46 ppm
(CH-CO). MS: M~ at m/e =338 (100%), m/e = 307 {M" -OCH3, 14%), m/fe
= 247 (M+ (CH;OH + CHsCOOQ) 20%), mie; 184 (base, £1%).
Diphenyl-2-[S-phenyl-1 3.4-oxalthia)diazol-2-ylthio]succinates
(8a,b}

A mixture of Sa,b (0.01 mole), phenol (0.0 mole. 1 g} and
polyphosphric acid {5 g) was heated on a water bath for 24 hrs (tlc).
The reaclion mixture was cooled and exiracted with boiling toluene (50
mi}. The cooled toluene layer was washed three times with a saturated

Dialta J. Soi, 2005, 29-41
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solution of sodium bicarbonale to remove the unreacted phenol,
foltowed by washing with water, than dried over anhydrous MgSQ,. The
solvenl was evaporated under reduced pressure. The resulting solid
was recrystallized from ethanol to give 8s, b. Ba: |.R: 1756 cm ' (C=0),
1666 cm’' (C=N). MS: M al mie = 448 (21%), mie= 353 (M’- OCeHs,
100%), mfe = 231 (M'- (2 COOPh), 3%}, m/e = 104 (PhC=NH', 28%]},
mie = 103 (PhCHN, 7%), mie 77 (CsHs*, 24%).

Bb: LR: 1758 em’' (=0}, 1068 cm™ (C=N).
z-:s-Phenyr-1,3,4-uxad4a:nl-z.yuhinlsuccinnnyurazida and  4-(5-
phenyl-1 ,3.4-this.u:liar_a1-z-yllhiu]plpe razine-3,6-dione (10).

A mixture of Ta and/or 7b (0,005 mole) and hydrazine hydrate (0.01
mole, 0.5 g) was refluxed in absolute athanol (20 ml) in the presence of
triethylamine {1 mi) for 3 hrs(tic). The reaction mixture was cooled and
the resulting solid was filtered off and erystallized from ethanol to give g
and 10
g LR: 2620 e (NH), 1878 em’! (T = O). 'H-MMR (CDCl): &= 2.9
ppm {d, 2H, CHz), 4.3 ppm (t, 'H, GH), 7.5-8.0 ppm (m, 5H, aromatic
protons), 9.2 (bs, 2H, NHz), 9.4 (bs, 2H, MH3), 9.9 (bs, iH, NH),10.1
(bs, 'H, NH). “C-NMR: 5 = 33.98 ppm (CHg), 57.82, ppm (CH), 124.77,
127.35, 128.23, 132,19 ppm ({(aromatic carbons), 149.53 ppm (C=N),
162.83 ppm {C-S-CH). 185.74 ppm {CH;-C=0), 168.65 ppm (CH-CO).
MS: (M' -H) at mie = 320 (1%), mie = 260 (M’ - 2NHNH;), mie = 178
(base, 3%), m/e = 105 (PhCO", 100%), mie = 77 (CaHs', 52%).

10: LR 2936 em’' (NH), 1696 cm’' (C=0). 'H-NMR{ CDCls): 5 = 2.8
npm {4 2H, GHa), 5.8 ppm {m, 'H, CH}, 7.5-8.0 ppm (m, &H, aromatic
E:Brmuns:l. 8.2 ppm {5, 1H, NH or OH}, and 8.5 ppm {s, 2H, NH or OH)
Mo NMR: 6 = 35.21 ppm (CHg), 58.53, ppm (CH), 126.54, 128.22,
120,34, 131.69 ppm (aromatic carbons), 155.83 ppm (C-Ph), 166.12
ppm (C-S-CH), 167.48 ppm (CONH), 185.47 ppm (NHCQ). MS: M at
mie = 306 (28%), mie = 247 (M'- CONHNH: 14%), m/e =194 (base,
100%), mie = 121 (PhCS", 17%), mie = 118 (FhCHN;, 74%), mie = 104
(PhC=NH", 30%).

E-[E-Phanyl-'I,3.4-1:::3ithiaidiaznl-i--_.rlmiu]ha nzene-1,4-diols (11a,b)

A mixture of 1a,b (0.01 moie) and p-benzoquinone {0.01 mole, 1.08
g}, was stirred at r.t. in anhydrous pyridine {10 mi) for 1 he {tlc). The
reaction mixture was poured onto ice. The resulting solid was filterad
off and washed three times with petroleum ether (40/60°C) to give
11a.b.

Biha b i, 2005, 20-91
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{1a: yield, 83%, m_p. 110 *C (Lit. 111 °C) S

11b: LR: 32656 cm’' (NH), 1622 cm ' (C=N) TH-MMR { CDCI3): & =
7.0-8.0 ppm (m, 10H, aromatic protons}, 8.2 ppm {&,1H, ©OH), 9.2 ppm
{5, 1H, QOh). ¥ NMR: 8 = 116.25, 11748, 119.74, 120.64, 125.81,
126.34, 127.35, 128.46, 129,36 ppm. (aromatic carbons), 150.40 ppm
(G-Ph}, & =168.48 ppm (C-5-C). M.5: M at mie = 302 (79%) , mie= 283
(M- OH, 100%); mie = 268 (M- 20H, 13%); mfe = 184 M-
benzoguinone, 46%) mie = 121 {PhCS', 45%).
2-Phe nyl—ﬁ-thiur;yanatn-i 3. 4-oxa(thia)diazoles {12a,b)

A mixture of 1a,b (0.01 mole} and Cyanogen bromide {0.01 mole,
1.08 g) was stirred at r.t. in anhydrous pyridine (5 ml) for 30 min (tic).
The reaction mixture was poured anto ice and the resulting solid was
recrystallized from ethanal, lo give 12a.b.

t9q: LR 2185 em’ (CEN), 1868 cm™ (C=N). "H-MMR (CDCI3): & =
7.5-8.0 (m, 5H, aromatic protons). e MMR: & = 122.68 ppm (CN)
126.96, 120.04, 132.40 ppm (aromatic carbons), 155.52 ppm {Ph-C=N}.
167.81 ppm (C-S-CN). MS: mie = 178 (M" -CN, 2%); m/e = 145 (M” -
SeN. 100%): mie = 105 (PAGO", 17%), mie = 103 (PhCH, 11%) . m/e =
77 (CaHs', 49%).

15b: LR 2358 cm! (CEM), 1877 em’ (C=N). 'H-NMR (COChL) § =
7.5-2.0 (m,5H,aromatic protons). 'C-MMR: & = 126.62 ppm {GN);
127.95, 129.54, 121.64 ppm (aromatic carbans), 152.71 ppm (Ph-C=N)
and 170.26 ppm. (G-S-CN). MS: M" at mie = 218 (1%) , mie = 194 (M'-
CHM, 24%); mfe = 162 (M"- SCN, 100%); m/e = 135 (PhNCS, 23%); m/e
= 403 (PhCH, 17%]).
2-[5-Phenyl-1,3 4-oxa(thia)diaz ol-2-ylthio]-1-phenylethanones
{13a,b}

A mixture of 1a,b { 0.01 mole) and phenacyl bromide {0.01 mole,
1.99 g) was stirred at r.t. in anhydrous pyridine (5 mi) for 30 min (tlc),
The reacticn mixture was poured onto crushed ice. The rasulting solid
was filtered off and recrystallized from ethanol o yield 13ab,

13a: yield, 80%, m.p .160 °C (LiL.163 °C) 't q3b: yield, 80%, m.p.
121 *C {Lit, 122 "¢y .
2.[6-Phenyl-1,3,4-oxa(thia)diazol-2-yithio]-1 -phenylethanethiones
{14a,b)

A mixture of 13a,b (0.01 mole) and phosphorous pantasulfide {0.01
mole, 2.3 g) was refluxed in anhydrous xylene {10 ml) for 10 hrs (tic).
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The salvent was evaporated till dryness under reduced pressure . The
resulting solid was recrystallised from ethanoi and afforded 14a.b

14a: |.R: 2358 cm’ (C=8), 1677 em' (C=N). 'H-NMR (CDCly): & =
510 ppm {3, 2H, GCHa}, 7.5-8.5 ppm (m, 10H aromatic protons). L
MMR: & = 41.88 ppm (CH;), 126.27, 127.36, 128.40, 125.58, 131.24,
133.81, 135.13 ppm (aromatic carbons), 164,53 ppm (N=C-FPh.}, 167.83
ppm {C-8-CH:} 192.58 ppm (C=5).

1db: |R: 1677 cm ' (C=N), 1120 em” (C=5). 'H-NMR (CDCly): 6 =
4.4 ppm (s, 2H, GH5), 7.0-8.0 ppm.(m, 10H, aromatic protans)."C-NMR:
§ = 4538 ppm (CH;), 125.95, 126.24, 126.41, 127.35, 127.67, 128.47,
129.12, 120.36, 121,22, 131.44 132,12 ppm (aromatic carbans), 164.51
ppm (N=C-Ph), 168.94 ppm (C-5-CH;), 187.6 ppm (C=5). }
2-[5-Phenyl-1,3,4-0xa(thia)diazol-2-ylthioJacetyl chlorides (16a.b)

A mixture of 1a,b (0.01 mole) and chlorocacetyl chloride (0.01 mole,
1.12 q) was stirred at r.t. in anhydrous benzene (10 ml) for 12 hrs ftich.
The resulting solid was washed three times with petroleum ether
40/80°C to give 15ab.

15a; LR: 1762 cm’ (C=0). 'H-NMR{CDCly): & =4.7 ppm (m, 2H,
CH:), 7.5-8.1 ppm {m, 5H. aromalic prolons). 'C-NMR: 8 = 37.04 ppm
(CH;), 122.34, 125,88, 128.37, 132.06 ppm {aromalic carbons). 180.30
{(N=C-Fh.), 164 .80 ppm (C-S-CH;), and 177.34 ppm (C=0). MS: M at
m/e=256, m/e = 178 (base, 100%); mie = 119 (PhNCO, 8%), mie = 105
{(PhCO+, 12%).

15b: |.R: 1688 om’' (C=0), 1610 cm’' (C=N). 'H-NMR (CDCl3): & =
4.3 ppm (m ,2H.CHy), 7.5-8.5 ppm (m, 5H, aromatic protons). ''C-NMR:
5 = 43.70 ppm (CH;), 122.14, 125,78, 129.12, 131.87 ppm (aromatic
carbons), 186,12 ppm [(C=0).
2-[5-Phenyl-1,2,4-oxa(thia)diazol-2-yithio]acetamides (1 Ga,b)

A mixture of 15a,b (0.01 mole} and a solution of saturated
methanalic ammaonia (5 mi) was stirrad at r.0. far 1 hr (tlc). The resulting
solid was washed with water and recrystallized from ethanol to give
16a,b.

16a- yield, 80%, m.p, 180°C (Lit.182°C) "

16b: 1.R: 3425 cm’’ (NH:), 1688 cm’' (C=0). MS: M’ at m/e = 235
{58%), m/e = 192 (M"- CONH, 55%), m/e = 1B7 (base, 2%). m/e = 145
(M -SCH:CONHM;, 87%). m/e = 105 (PhCO, 95%]).
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Table: Experimenial and physizal dala ior compounds 3 - 21
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5-Acatyl-6-methyl-3-phenyl-5H-[1,2, 4]tri azolo[3,4-b][1,3,4]-
thiadiazin-7-yl} phenylmethanone (1%} -

A mixture of 18 (0.01 mole, 3.1g) and acetic anhydride (10 ml} was
refluxed for 5 hrs (tic). The reaction mixture was cooled and poured
anto ice. The resulting solid was filtered off and recrysiallized from
ethanol 1o yield 18,

19: LR 1685 em™* (C=0), 1597 cm’' (C=N). 'H-NMR (DMSQ): & = 2.4
ppm (s, 3H, CH:). 2.8 ppm (5, aH, OCH.), 7.5-8.5 (m, 10H, aromatic
protonsy, *C-NMR: & = 21.53 ppm (CH3), 28.80 ppm (OCHa), 127.48,
128.73, 128,58, 128.98, 131 56, 131.86 ppm (aromalic carbons), 140.94
ppm {SCCHs), 146.77 ppm (SCCOFh) 146.78 ppm (N=C-Ph), 152.76
ppm (C-8-CH3z). 166.57 ppm (COCH.), 194,16 ppm. (COPh). MS: M° at
mie = 378 (15%), m/e = 334 (M* - CH:CO, 25%]): mie = 282 (M -
CH:CONCCH,).100%); mie = 105 (PRCO', 4%), mfe = 103 {FhCHN,
11%0).
2u[{4-Anirinu-ﬁ—pﬂ&nyl-d,H-‘LE,4—tfiaznI-3-1;1}thiu]d—phen‘,rlelhannne
(21) ;
A mixture of 20 (0.01 mole, 2.7 g) and phenacyl bromide {0.01 mole,
1.99g) was stirred at r.i. in anhydrous pyridine {5 ml) for 30 min{tlch.
The reaction mixture was poured onle lce and the resulting golid was
recrystallized from ethanol to give 21,

29: |.R: 3335 cm’' (NH), 1778 cm! (C=0). 'H.NMR (DMSO): & = 5.0
ppm (s, 2H, CH,) 7.3 - 8.0 ppm (m, 15H, aromatic protons), 9.7 ppm (5,
1H. NH). “C-MMR: & = 41.37 ppm (CH;), 114.70, 123,29, 126.54,
127.38, 127.43, 128.78, 12917, 12812, 130.83, 134.258, 131567,
134.05, 134.74 ppm (aromatic carbons), 163.58 ppm (N=-C-Fh), 165.81
ppm (G-5-CHa), 191.97ppm. (CO). MS: mie = 286 (M"-, NHPh, 8%}, m/e
=178 (base, 9%}, mie = 105 (COPh’, 100%), m/e = 103 (PhCHN, 8%,
mie = 91 (NHPh™, 5%), mie = 77 (Ph", 53%]).
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