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ABSTRACT
Eusion of 2-chioro-5-phenyi-1,3 4-oxa(thialdiazoles (Tab) with antfire-
wille acid gave he cyclized compounds Js.b which on Miation afforded
E-p.l?a_rry_f-f-.:ax&fmfaj-a',35,5-rnia;-:.aar:].ra.lnpanra_l‘n‘rnap.hmaJana-J-rh.inn&s
{4a.b). Treatmant of 1 with 4-chiorophencl andfor 4-chloro-aniling
yialded compounds 5a.b and Sc.d, respectively. Condensation of 1a.b
with 4-aminoacetophencne yielded 1-[4-(5-phanyl-{1,3, dlexa(thia)dizzol-
Z-ylamino)-phenyil-ethanones (Ga,b) which on fusian wilh banzaldehide
affarded the corresponding chalcanes 7. Reaclion of compounds fa.b
with pantane-Z 4-dione and hydrazine afforded compounds 8a b and
Sa b, respectivaly. Refluxing & with Ac:0Q afforded N-ascefylaled comp-
ounds (10a,b). Reaction of 2-aming-S-phenpl-1.3, {-oxafthia)diszolss
(11} with acyl bromides afforded 12a-d which on bolling with hydrogen
bromide yieided 2 5-diphenyiimidazaef2 1-b][1,3 4Jexsdiazoles (13ab}
Fusion of 11ab with 2-phenyl-4H-3, 1-benzoxazin-4-one afforded 2-
phenyi-3-(5-phanyl-{1, 3, dloxa(thia)diazel-2-yl)-3H-quin azolii-4-onas
{14a,b). Condensation of 11a,b with benzoy chloride gave 18a,b which
on  frealment with =zodium azide yielded S-phenyl-1-(5-pheny-
[1.3, 4joxa(thia)diazol-2-yi)-1H-tetrazoies (16a.b). Reacting 1fa.b wih
phenylisothio-cyanale gave 17sb which en cendensation with malonlc
acid afforded T-phenyl-3-[5-phanyl-[1, 3 4joxa(thia)diazol-2-yl)-2-thioxa-
dibydro-pyrimidine-4, &-diones {18s.b) Some of the compounds have
boen serasned for their fungicidal activity.

Kepwords: 1,3, 4-Oxa(thla)diazeles, anthranlic acld. d-aminodcelophencna,
phenylizothiooyanate, 2-pheayl-2H-3, 1-benzoxazif-4-ones.
iINTRODUCTION

1, 3, 4-Oxa(thia)diazoles are important classes of compounds which are
wsed as pharmacological agents.'” Also, they act as fungicides,
nerbicides” and in the manufacture of dyes” Due to their extraordinarily
high stability, they can be used as bath liquids and solvents far highly
fluorinated polymers.® In this report, we have studied the reaction of
_ 2, 5-disubstituted 1,3 4-oxa(thia)diazoles with different reagents 10
afford various new products. Some of the new products were tested for
their activily as fungicides.

RESULTS AND DISCUSSION
2-Chloro-5-phenyl-1,3 4-oxadiazole (1a) was fused with anthranilic
acid at 100 *C to afford the condensed 2-(5-phenyl-1,3 4-oxadiazol-
2(3H)-ylideneamino)benzoic acid (2a) which was cyclized by refluxing In
FSSN 1012 - 5965



18 Studies on same 1,3 4.0Xa(THIADIBZOLE .,

acetic anhydride to vield 2-phenyl-5H-[1,3.4]oxadiazolo[2,3-b]guina-
zolin-5-one (3a). While, 2-phenyl-5H-[1,3 4]thiadiazolo[2,3-b]quinazolin-
S-one (3b) was formed directly by fusion of 1b with anthranilic acid.
Compounds 3a,b were converled 1o their thiono derivatives by
treatment with phosphorus pentasulfide In refluxing xylene to give 2 -
Phenyi-1-oxa (thia) -3, 3a, 9-iriazacyclopenta [b] naphthalene-4-
thiones 4a, b, respectively. Compounds 1a, b reacted with 4-chlaro-
phenol and/or 4-chloroaniline by fusion al 140 - 150°C to afford 2-(4-
chlorophenoxy-5-phenyl-1.3 4-oxa(thia)diazoles Sa,b  andior 2-(4-
chiorophenylaming)  -S-phenyl-1, 3 4-oxa (thia) diazoles hed.

respectively (Scheme 1),
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SCHEME 1

Compounds 1a.b reacted with 4-aminoacetophenone 8-10 by fusion at
150-180°C to give 2-{4-1-[4-{8-phenyi-1,3 4-oxa(thia)dlazole-2-yloxy)-
phenyl]-ethanone Ga.b, which on fusion with benzaldehyde at 160°C
afforded  Z-benzylidenyl-1-[4-(8-phenyl-1,3 4-oxa(thia)diazal-2-yloxy)-
phenyl]-ethanone 7a,b. Refluxing Ta,b with pentane-2.4-dione in a
mixture of sodium ethoxide in absolute ethanol yielded 1-(5-phenyl-4H-
pyrazol-3-yl)-4-(5-phenyl-1,3 4-oxa(thia)-2-amino}-phenylene &a,b. On
the other hand, on treating 7a,b with hydrazine hydrate in refluxing

Diefta J. Sei. 2005, 29,1728



A A. El-Barbary and H. H. El- Maggar 19

ethanol gave 1-(4-Acetylbut-1-en-3-one-1=-yl}-4-{phenyl-1.3 4-o0xaihia)-
diazol-2-ylamino}-phenylene 8a.b. Acelylation of compounds %a,b was
achieved by their treatment with boiling in acetic anhydride to afford the
corresponding acetyl derivatives 10a,b (Schems 2),
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SCHEME 2

Traatment of 2-amino-S-phenyl-1,3 4-oxa(thiaydiazoles 11ab  with
acylbromides in anhydrous pyridine at room temperature yielded-2-
acylmethylamino-5-phenyl-1,3,4-0xa(thia)- diazoles 12a-d. Treatment of
12a,b with hydrogen bromide by refluxing on water bath for 4 hrs
furnished 2 S—diphenylimidaza[2,3-b][1,3. 4]oxa(thia)diazoles 13ab
respectively. Condensation of 1a, b with 2-phenyl-3,1-benzoxain-4-one
" In refluxing acelic acid afforded 3-{5-phenyl-1.3, 4-oxa(thia)diazole-2-yl)-
2-phenylquinazolin-4{3H)-onas, 14a.b, (Schemea 3).

Dela ). Sel. 2005, 28, 17-28
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Compounds 11a,b reacted with benzoylchloride in anhydrous pyridine at
room temperature to give the corresponding 2-benzoylamino-5-phenyl-
1,3 4-oxa(thia)diazoles 15a,b which on refluxing with PCls followed by
reatment with sodium azide in acetone at room lemperature gave 1-[5-
phenyl-1,3, 4-oxa(thia)diazole-2-yl]-5-phenyl-1,2,3 4-telrazoles  18a.b,
respectively. Treatment of 11a,b with phenylisothiocyantel12 in refluxing
anhydrous pyridine for 2 hrs gave the unsymmetrical thiour@as 17a,b
which on treatment with malonic acid in boiling acetyl chioride afforded
2-(3-phenyl-4,6_{3H,5H)dioxo—2H, 3H)=thioxopyrimidin-1-yi)-1,3.4-
oxa(thiajdiazoles 18a,b (Scheme 4).
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The structure of compounds 2-18 was confirmed by IR, 'H-NMR, "“C-
NMR. mass spectroscopy and elemantal analyses.

Fungicidal Activity

Compounds 3b, 4ab, Ta,b, 13a,b, 14a.b 16ab, and 1Ba b were
screened for their anti-fungal studies using Sabouroud’s dextrose broth
and dextrose agari4 against Aspergillus fami-gatus, Aspergillus niger,
Alternaria alternate and Penicillium chrysogenum. Dimethylformamide
was used for solubilising the compounds and alse for contral studies.
The concentration for the compounds taken was 1 mg mL".
Clotrimazole (1 mg mL™') was used as a standard.

The study revealed thal compounds 4b, 14a and 16a were aclive
against Alternaria alternate and compound 18b was active againsi
Aspergillus fumigatus. The rest of compounds did not show any
antifungal activity.

EXPERIMEMTAL

Melting points were determined on a glass capiflary on a Bichi melting
point apparatus and are uncorrected . |.R. spectra were recorded on a
Perkin-Elmer 1720 spectrometer. 'H NMR and °C NMR spectra were
recorded on a Brilker Ac 250 FT spectrometer at 250 MHz for 'H NMR
and al 62,9 MHz For “C-NMR. CDCI3 and DMSO as solvents using
TMS as an inlernal standard. Mass speclra were recorded using
electron ionization (El} on a Varian Mat 311spectrometer.
2-{5-Phenyl-3H-[1,3,4]oxadiazol-2-ylideneamino)-benzoic acid (2)

A mixiure of 1a (0.01 mole, 1.8 g) and anthranilic acid {0.01 mole,
1.4 g) was fused at 100°C in an oil bath for % hr, The temperature was
raised to 160°C and heating was continued for 3 hrs {ilc). The resulting
solid was recrystallized from ethanol to afford 2; yield 47%; m.p. 180°C;
IR (KBr} v = 3386 { NH), 3250 (OH) cm’"; 'H NMR (DMSO-dg) & = 7.15-
B.45 (m, 9H, Haron) 9.20 (s, 1H, OH), 11.17 {s, 1H, NH) ppm: "*c NMR
(DMS0-d6) & = 116.12, 120.32, 122.37, 125.84, 126.82, 128.33, 131,19
o 131.42, 132.89, 134,57 (Carom), 146,68 (N=C-Ph), 157.10 (N=C-NH),
. 167.32 {C=0) ppm: Ms, m/z: 280 (M". 46%), 235 (100%). Anal. Calcd.
for CisHypMaOs: G, 64.1; H, 3.8; N, 14.8. Found: C, 64.9: H, 4.0; N,
14.1.
2-Phenyl-1-oxa-3,3a,9-triazacyclopenta[b]naphthalen-4-one (3a)

Compound 2 (0.01mole, 2.8g) was refluxed in acetic anhydride {10
mL) for 5 hrs (tlc). The solvent was evaporated till dryness under
reduced pressure and the resulling solid was filered off and
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recrystallized from ethanol to give 3a, yield 60%; m.p.i85°c."
2-Phenyl-1 -thia-3,3a,9-triazacyclopenta[b]nap hthalan-4-one (3b)

A mixture of 1b (0.01 mole, 1.96 g} and anthranilic acid (0.01 mole,

1.4 g) was fused in an oll bath for 30 min. at 100°C, then temperature
was raised to 180°C and heating was continued for 3 hrs {lic). The
resulling solid was recryslalized from ethanaol fo give 3b; yield 55%:
m.p. 235°C.""*
InF"han'_ﬂu1-uxaElhia]-&,331E-l[iazal:_'.rl:tﬂpanta[h]ﬂaphﬂ’lainna--ﬂ--
thiones [(4a,b)
Compound 3a,b (0.01 mole) and phosphorus pentasulfide (0.01 mole,
2.2 g) was refluxed in anhydrous xylene (10 mL) for 10 hes (tlc). The
solvent was evaporated till dryness under reduced pressure. The
residual solid was recrystallized from ethanol to yield 4a.b.

4a. Yield 55%: m.p. 203°C; IR {KBr) v = 1613 {C=N), 1164 {C=5) cm-
1: 'H NMR (DMSO-d6) & = 7.48-8.45 (m, 8H, Harom) ppm. Anal. Caled.
for CisHaMyOS: C, 64.5; H, 3.2, N, 15.1] 5, 11.5. Found: C, 64.5; H, 3.4;
M, 15.3; 5, 11.9.

4b. Yield 50%: m.p. 250°C; IR (KBr) v = 1596 (C=N}, 1174 (C=5) cm-
1: 'H NMR (DMSO-d6) & = 7.46-8.23 (m, 9H, Harom), Ms, m/z: 295
(M+, 100%}). Anal. Caled. for CuwHaMN3Ss: C, 61.0; H, 3.1; N, 14.2] 5,
21.7. Found; ©, 61.1; H, 3.0; N, 14.3; 5, 21.8.

General procedure for synthesis of {Sa-d)

& mixture of 1a,b { 0.01 mole) and 4-chiorophenol (0.01 mole, 1.2.q)
andfor 4-chioroaniline (0.01 mole, 1.2 g} was fused at 100 "C in an il
bath for 30 min. The lemperature was raised to 160 *C and healing was
continued for additional 3 hrs. The soiid preduct that formed was
filtered off and recrysiaiiized fiom eihanol and diied o aiferd Sa-a.

a. Yield 80%: m.p. 125 °C; IR (KBr) v = 1608 {C=N), 1031 {C-0-C)
em’: 'H NMR (DMSO-dg) & = 7.52-8.05 (m, 8H, Hawm) pPm; o NMR
(DMSO-dg) 0 = 116.82,°123.90, 125.11, 12727, 128.32,128:97, 128,05,
131, 68 (Cyram), 153.70 (Ph-C=N), 156.22 (C-Q-Ar} ppm. Anal. Caled for
C1sHeCIN;O5: ©, 81.7; H, 3.3; N, 10.3. Found: C, 61.6; H, 3.5, N, 10.4.

5h, Yield 50%; m.p. 160°C; IR (KBr) v = 1634 (C=N), (C-5-C) cm’;
"H NMR (DMSO-dg) & = 7.53-8.21 (m, 8H, Hyom): "G NMR (DMSO-de) 8
= 116.62. 126.40, 127.21, 128.82 129.11, 12932, 129.38, 131.24,
13215 ppm (Caee), 153.22 (Ph-C=N} 166.22 (C-O-Ar ppm; Ms, m/iz:
288 (M, 79%), 103 (100%). sns. Calcd. for Ci:HsCIN:OS: C, 58.2; H, 3.1;
M. 9.7 Found: C, 57.3; H, 4.2; N, 10.4,

Deelta . Scl. 20406, 2%, 17-28
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5c.Yield 65%: m.p. 223°C; IR (KBr) v = 3579 (NH), 1834 (C=N) cm".
'H NMR (DMSO-dg) & = 7.35-8.22 (m, 9H, Hure) B = 10.30 (s, TH, NH)
ppm; ’C NMR (DMSO-dz) 6 = 119.99, 125.36, 127.45, 128.33, 128.48,
131,84, 132,46, 138.62 (Cyun) 155.44, (Ph-C=N), 186.44 (C-NH)} ppm;
blis, mfz = 2T I:M-, 24%}, 105 [_1ﬂ-ﬂ%:l Anal. Caled, for GisHpCIMNO: o
§8.2 H. 3.8 N, 14.6. Found: C, 59.4; H, 4.6 N, 14.7.

54, Vield 70%: m.p, 220°C; IR {(KBr) v = 3436 (NH), 1618 (C=N) cm ',
H NMR (DMSO-dg) & = 7.42-8.05 (m, 9H, Hawr). 10.88 (bs, 1H, NH)
ppm: °C NMR (DMSO-dy) & = 118,98, 125.43, 126,72, 128.81, 120.1 4,
130,17, 139.36 (Caram), 157.93 (C-Ph), 163.68 (C-NH) ppm; .Ms, m/z:
287 (M, 100%). Anal. Caled, for C.4H.CINLS! G811 H 38N, 2.3
Found; G, 681.5; H, 4.5; N, 9.2.
1-[4-(5-Phenyl-[1 .3, 4]oxa(thio)diazol-2-ylamino}-phenyl]-ethanones
(6a,b)

A mixture of 1ab (0.01 mole} and 4-aminoacetophenone (0.01
mole,1.2 g) was fused at 100°C in an oil bath for 30 min. The
temperature was raised to 150°C and healing was continued for 3 hrs.
The resulting solid was filtered off, recrystallized from acetic acid and
dried to yield Ga,b.

Ba: yield, 70%, m.p.117 “c.*""

b, Yield 70%: m.p. 133°C; IR (KBr) v = 3751 (NH), 1668 (C= Q) cm’;
'H NMR (DMSO-dg) 6 = 2.51 (s, 3H, CH3), 7.42-8.10 (m, 9H, Harom).
10,98 (s, 1H, NH) ppm; C NMR (DMSO-dB) & = 26.17 {CH3). 118.53,
117.8, 126.64, 127.64, 129.11, 129.77, 129.96, 120.28 {Carom}, 144,34
(N=C-Ph), 163.18 (N=C-NH) , 195.86 (C=0) ppm; Ms, m/z = 295 (M’
100%). Anal. Calcd. for CygHaN2O5: C, B2.6; H, 468N 148 5 11.5
Found: C, 62.7; H, 4.5; N_13.8. 5 11.1.
3-Phenyl-1-[4-(5-phenyl-[1,3,4]oxa(thia)diazol-2-ylamino)-phenyl]-
propenones (7a,b)

A mixture of 6a,b {0.01 mole) and benzaldehyde (0.01 mole, 1.08 g)
was fused at 140°C in an oil bath for 5 hrs (tlc). The resulting solid was
recrystallized from ethanol to afford 7a b,

7a: yield, 55%, m.p.115°¢c*"

7b. Yield 83%: m.p. 252°C: IR (KBr} v = 3637 (NH), 3027 (CH) cm’;
'H NMR {DMSO0-dg) & = 7.11-8.24 (m, 16H, Hawn and 2CH), 11.00 (bs.
1H, NH) ppm; Ms, m/z = 385 (M, 37%), 118 (100%). Anal. Caled. for
CasHi:Mz08: C, 72.1; H, 4.5; N, 10.9; & 8.4, Found: C, 7T2.00 H, 4.6 N,
10.8; 5, 9.4.

Daka J, 5ol 2006, 28, 17-24
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B-Acetyl-5-phenyl-2-[4-(5-phenyl-[1,3,4]oxa(thia)diazol-2-ylamino)-
phenyl]-cyclohex-2-enones [Ba,b)

& mixture of ¥a,b {0.01 mole) and pentane-2,4-dione (0.01 mole, 1 g}
was refluxed in sodium ethoxide (0.01male) in absoluta ethanol (20 mL)
for & hrs. The reaction mixiure was poured on icel cold water, the
resulting solid was filtered off and recrysiallized from ethanol to yield
da,b.

8a: yield, 65%, m.p. 160°C.%""

8b. Yield 85%: m.p, 230°C: IR (KBr) v = 3434 (NH ), 3051 (CH) cm™;
'H NMR (DMS0-dé) § = 1.32 (s, 3H, CHs), 2.56 (m, 2H, CH;), 4.2 (s.
1H, CH}, 4.6 (m, 1H,CH}, 7.4-8.2 {m, 18H, Hawm), 10.6 {s, 1H, NH); Ms,
miz = 465 (M’, 94%), 383 (100%). Anal. Calcd. for CigHyaN-0,8: C,
T2.2:H, 50 N, 805,88, Found;, G, 72.3; H, 5.1; N, B.5 &, 6.8

[4-15-Phenyl-4,5-dihydro-1H-pyrazol-3-yl}-phenyl]-[5-phenyl-
[1,3.4Joxalthia)- diazol-2-yl)-amines (9a,b)

A mixture of Va,b (0,01 moley and hydrazine hydrate (0,01 mola, 0,59
g} was refluxed in absoclule ethanol (20 mL) in Lhe presence of
triethylamine (1 mL) for & hrs. The reaction mixiure was cooled, the
resulting solld was filtered off and recrystallized from ethanol to yield
93, b,

ga: yleld 70%, m.p.137°c"*""

gb:Yield 67%: m.p. 220°C: IR (KBr) v = 3414 {NH), 2564 (CH) cm™;'H
NMR (DMSO-dg) & = 1.9 (d, 2H, CH2), 2.5 {1, 1H, CH), 7.0-7.8 ppm {m,
15H, Hamm): 84 (5, 1H, HH},12.2 {3, 1H, NH} ppm. Anal. Calcd. for
CasHisNgS: C, 89.5; H, 4.8; N, 17.7; S, 8.1. Found: C, 69.0; H, 4.6; N,
17.8; S, 8.0

1-{5-Phenyl-3-[4-[5-phenyl-[1,3 4]oxadiazol-2-ylamina)-phenyl]-4,5-
dihydro-pyrazol-1-yl}-ethanones (10a,b)

Compounds 8a.b (0.01 mole) were refluxed in acelic anhydride (10
mL) for & hrs (tle}. The reaction mixture was cooled and poured anto
cold water (530mL) .The resulling solid was fillered off and recrystallized
fram ethanol to give 10a,b.

10a. Yield 45%; m. p. 146°C; IR (KBr) v = 3441 (NH), 1772 (C=0)
em”’; 'H NMR (DMSO-d8) & = 2.1 (s, 3H, CHy), 2.5 (s, 2H, CH.), 3.8
(s, 1H, CGH}, 7.5-8,0 {m, 14H, Haron) ppm. Anal. Caled. for CisHaiMaOs:
C, 708 H, 5.0; N, 16.5. Found: C, 71.0; H,.5.0; N, 16.5.

100, Yield 47%; m. p. 130°C; IR (KBr) v = 3428 (NH) 1776 (C=0)
cm’; 'H NMR (DMSO-ds) & = 1.8 (s, 3H, CH3), 2.5 {s. 2H, CHz), 3.5 (5,
1H, CH), 7.5-8.0 {m, 14H, Huyrom). 8.3 (5, 1H, NH} ppm. Anal. Calcd. for

Defta J. 5ol 2005, 26, 17-28
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CagHa N3OS G, 68.3; H, 4.8; N, 15.9; S, 7.3. Found; C, 68.5; H, 4.7: N,
15.8: 5, 7.2,

General procedure for synthesis of compounds (12a-d)

2-Amino-5-phenyl-1,3 4-oxa{thiajdiazeles 11ab (0.01 mole} and
phenacyl bromide, (0.01 mele, 2.0 g) and/or 4-chiorophenacyl bromide
{0.01 mole, 2.3 g ) was stired at r.1. in anhydrous pyridine (5 mL) for
30 min (tlc). The reaction mixture was poured onto ice/cold water. The
resulting solid was filtered off and recrystallized from ethanol to yield
12a-d.

12a: yield, 5%, m.p.109°C."

12b. Yield 67%; m.p. 174°C; IR v = 3248 (NH), 1659 (C=0) cm b H
NMR (DMSO-de) 8 = 4.9 (5. 2H, CHy), 7.0-8.5 (m, 9H, Hape), 14.2 (5,
1H, NH) ppm: "C-NMR (DMSOQ-dg) & = 23.66 {CH;), 125.66, 127.00,
12849, 129.95, 131.1, 132,44, 134 25 138.56 ppm (Caom). 157.7 (C-
Ph), 187.0 (C-NH); 193.0 (C=0} ppm, Anal. Calcd. for CigHq3N305: C,
65.1: H, 4.4: N, 14.2; 5, 10.9. Found: C, 65.4; H, 4.6; N, 14.3; 5, 11.0.

12c. Yield BD%; m. p. 103°C; IR (KBr) v = 3275 (NH), 1678 (C=0Q)
em; H NMR (DMSO-dg) & = 4.8 (8, 2H,CH;), 7.0-8.5 (m, 8H, Hamm),
14.5 (5. 1H, NH): "C NMR (DMSO-de) 8 = 40,01 (CH2), 125.9, 128.8,
130.3, 134.3 (Carom). 138.9 (C-Ph), 155.7 { C-NH), 192.0 (C=0); Ms,
miz = 329 (M, 20%), 139 (100%). Anal. Calcd. for CygH.:CIN:Os: C,
B4.1; H, 4.0; Found: ©, 64.5; H, 4.5.

12d. Yield 83%; m.p. 115°C; IR (KBr) v = 3130 (NH), 1682 (C=0)
em’; 'H NMR (DMS0-dg) & = 4.9 (5, 2H, CHa), 7.0-8.5 {m, 8H, Hawm
protons), 13.9 (5. 1H, MH). Anal. Caled. for CysH42CINOS: C, 58.3; H,
3.7; N, 12.7; 5, 9.7, Found! C, 58.4; H, 3.8, N, 12.2; 5, 9.4.

2. 6-Diphenyl-imidazo[2,1-b][1,3,4]oxadiazoles (13a,b)]

A mixiure of 12c,d { 0.01 mole) and hydrogen bromide (5 mL] was
refluxed for 4 hrs(tic). The reaction mixture was cooled and the
resulting solid was filtered off and recrystailized from ethanol to afford
13a,b.

13a. Yield 61%; m.p. 103°C; IR (KBr) v = 1679 (C=N), 1468 (C=C)
- em™ 'H NMR (DMSO-dg) 6 = 7.5-8.0 (m, 10H, Hyum} ppm. Anal. Caled.
for CygHigMN=0: C, 73.8; H, 3.8; N, 16,1, Found: C, 73.9; H, 3.8; N, 16.2.

13b. Yield 64%; m.p. 115°C; IR (KBr) v = 1618 (C=N), 1485 (C=C)
em’; 'H NMR (DMS0-dg) & = 7.5-8.0 {m, 10H, Hawom) ppm. Anal. Caled.
for CygHigN3S: C. 69.5; H, 3.6; N, 15.2; 8, 11,6, Found:; C, 69.8; H, 3.5
M, 15.3; 5,115
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2.Phenyl-3-{5-phenyl-[1,3 4]Joxa(thia)diazol-2-yl)-3H-quinazolin-4-
ones (14a,b)

& mixture of 11a,b ( 0.01 mole), 2-phenyl-4H-3 1-benzoxazin-4-one,
(0.01 mole, 2.2 g) and acetic acid {10 mL) was refluxed far 5 hrs (tic).
The resulting solid was filtered off and recrystallized from acetic acid to
afford 14a,b,

14a. Yield 52%: m.p. 100°C; IR (KBr) v = 1688 (C=0}, 1643 {C=M}
cm’ 'H NMR (DMSO-ds) & = 7.0-8.0 {m, 14H, Hyym) ppm. Anal. Calcd,
for Ca:HiaM4Op €, 7210 H, 3.9; N, 15.3. Found: C, 72.2; H, 4.0; N,
14.7.

14b. Yield 59%: m.p. 220°C; IR {(KBr) v = 1685 (C=0), 1597 (C=N}
e’ 'H NMR (DMSO-dé) § = 7.0-B.0 (m, 14H , Hawm). Anal. Caled. for
CoHigM 0S5 €, 69.1; H, 3.7, N, 14.7. Found: C, 69.0; H, 3.8 M, 14.5.
N-{5-Phenyl-[1,3,4]oxa(thia)diazol-2-yl)-benzamides (15a,b)

A mixture of 11a,b (0.01 mole) and benzoyl chioride. (0.01 male, 1.5
g} was stirred at r.t. in anhydrous pyridine (5 mL} for 2 hrs (tc). The
reaction mixture was poured on icefcold water (20 mL). The resulting
solid was filtered off and recrystallized from ethanol to give 15a,b.

15a: yield, 85%, m.p.137°C'%.

15b::yield ,70%, m.p.210°C" .
5-Phenyl-1-{5-phenyl-[1,3,4]oxa(thiajdiazol-2-yl}-1H-tetrazoles
(16a,b)

A mixture of 15a,b ( 0.01 mole) and phosphorus oxychloride (5 mL}
was refluxed for 1 hr at 150°C (tic). The excess of POCI; was
evaporated till dryness under reduced pressure and the resulting
product was stirred with sodium azide (0.01 mole, 0.65 g) in acetone
{10 mL) at r.t. for 2 hrs. The resulting solid was recrystallized from
ethanol to give 16a.b.

16a. Yield 53%: m.p. 95°C; IR (KBr) v = 1619 (C=N), 1023 (C-Q-C)
em’: 'H NMR (DMSO-d&) & = 7.0-8.5 {m, 10H, Harom) ppm. Anal.
Caled. for C1SH10NG6O: C, 62.1; H, 3.5; N, 29.0, Found: G, 62.6; H, 3.5
M, 289

16b, Yield 50%: m.p. 162°C; IR (KBr} v = 1618 {C=N} 1025 (C-0-C)
cm’: 'H NMR (DMSO-dg) & = 7.5-8.0 {m, 10H, Haem) ppm. Anal, Calcd.
for CisHyoMaS: . 58.8; H, 3.3; N, 27.4; 5, 10,5 Found: C, 58.6, H, 3.8,
N, 27.5.8, 10,8,
1-Phenyl-3-(5-phenyl-[1,3,4]oxa(thia)diazol-2-yl)-thioureas (17a.b)

& mixture of 11a.b { 0.01 mole), phenylisothiocyanate (0.01 mole,
1.35 g) and anhydrous pyridine (5§ mL) was refluxed for 2 hrs. The
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reaction mixture was cooled and poured onio icefcold water. The
resulting solid was filtered off and recrystallized from ethanal 10 give
17a.b.

17a. Yield, 80%, m.p.108°C13.

17b. Yield 74%; m.p. 180°C; IR (KBr) v = 1885 (C=N), 1389 (C=5)
cm’'; 'H NMR (DMSO-dg) 6= 7.5-8.0 (m, 10 H, Hyum), 2.9 (s, 1H, NH],
10.3 (s, 1H, NH) ppm; “C-NMR (DMSO-d:) & 125.8-128.2 (Carom),
132.0 (C-NH}, 10.3 (C-Ph), 177.4 {C=5). Anal, Calcd. for C15H12N45S:
C, 577, H, 3.9, N, 17.9; §, 10.3, Found: C, 57.8; H, 3.9: N, 18.2, 5,
0.4,
1-Phenyl-3-(5-phenyl-[1,3.4]oxa(thia)diazol-2-yl})-2-thioxo-dihydro-
pyrimidine-4,6-diones (18a,b)

A mixture of 17a,b {(0.01 mole}, malenic acid (0.01 male, 1.04 g),
and acetyl chloride (5 mL) was refluxed for 1 hr {tic). On coaling, the
resulting solid was filtered off and recrystallized from methanol to yield
18a,b,

18a. Yield 57% (MeOH); m.p. 222*C; IR (KBr) v = 1772 (C=0), 1332
(C=8) cm’'; 'H NMR (DMS0-d8) & = 3.4 (s, 2H, CH3), 7.5-8.0 (m, 10H,
Harom) ppm. Anal. Calcd. for CisH;aNaO25: ©, 59.3; H, 4.5; 5, 8.3,
Found: ¢, 59.6; H, 4.6, 5, 9.2,

18b. Yield 1% (MeOH); m_p. 210°C; IR (KBr) v = 1759 (C=0), 1359
(C=5) cm™"'H NMR (DMSO-dg) & = 3.5 (5, 2H, CH.), 7.05-8.0 (m, 10H,
Hurum]’- Anal. Caled. for EmHquﬂ?sg: 'G, 55.8: H, 3.2:°N, 14.?,' S 16,8,
Found: C, 55.4; H, 3.7, N, 14.8: 5, 17.0
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