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Condensation of 3,4-disubstituted-but-3-en-2-ones (3) with hydrazines produced the hydrazones (4) which with
ethanolic HCl underwent cyclization to the pyrazolines (5). Oxidation of (5) with bromine-water furnished the pyrazoles
(6). Similarly, condensation of (3) with acylhydrazines generated the acylhydrazones (7).

Ethyl 6-aryl-2, 4-dioxo-5-substituted hexenoates (8) has been synthesized by condensation of 3,4-disubstituted-
but-3-en-2-ones (3) with ethyl oxalate. Esters (8) on reaction with hydroxylamine afforded the isoxazole esters (9),
whereas, with acylhydrazines furnished the acylhydrazones (10) which were cyclized to N-acylpyrazoles (11). With
hydrazines, compounds (8) underwent cyclization to the pyrazole esters (12) which were converted either to the acids
(13; R? = OH) or to the acid hydrazides (13; R = NHNH,). Reaction of (12; R'= C.H,SO,NH, (p)) with the appropriate
isothiocyanate derivatives produced benzenesulphonyithioureas which with ethyl bromoacetate and ethyl B-bromopro-
pionate furnished 2-iminothiazolidinones (15) and 2-iminothiazinones (16) respectively. Moreover, esters (8) with o-

phenylenediamine yielded the oxyquinoxalines (17).

Key words: Synthesis, Heterocyclic compounds.

Introduction
Substituted pyrazoles are biologically important com-
pounds and have a wide variety of pharmacological properties
[1-5] and many of them possess high hypoglycemic activities
[6-15]. The present study which is a continuation of previous
work [16-25], describes the preparation of new substituted
pyrazolesulphonylthiourea derivatives.

Experimental

Melting points were determined in open glass capillaries
and are uncorrected. IR absorption spectra were recorded with
a Unicam Sp 3-100 recording spectrophotometer using potas-
sium bromide pellets (v in cm™). U.V. spectra were meas-
ured with a Unicam Sp 1750 instrument (A___in nm) in ethanol
and '"H NMR spectra in CDCI, were taken with a Varian EM-
390-90 MHz instrument. Microanalysis were performed in the
Faculty of Science, Assuit University and mass spectra were
measured on a Kratos MS 30 instrument.

4-[2-(4-Chlorophenyl)triazol-4-yl]-3-substituted-but-3-
en-2-ones(3). Dry hydrogen chloride was passed into a mix-
ture of 2-(4-chlorophenyl)-4-formyltriazole (1 mmol) [25]
and ethyl methyl ketone or benzyl methyl ketone (1.2 mmol)
at-5°C till saturation. Thereafter, the mixture was left in an ice
~ chest for 48 hrs, treated with water and extracted several times
with ether. The combined ether extracts were shaken with dil.
NaOH solution till just alkaline, washed repeatedly with water
till neutral and dried. Removal of ether gave the desired o, f3-
unsaturated ketone which recrystallized from benzene-metha-
nol mixture in yellow needles (yield 60%). (Table).
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4-[2-(4-Chlorophenyl)triazol-4-yl]-3-substituted-but-3-
en-2-one-2-arylhydrazones (4). A mixture of the foregoing
ketones (3: 1 mmol) and the appropriate aryl/methylhydrazi-
nes (1 mmol) in ethanol (25 ml) was refluxed for 1 hr. Concen-
tration and cooling of the reaction mixture furnished the
hydrazone that was recrystallized from methanol in needles,
(yield 30-40%) (Table).

1-Aryl-3-methyl-4,5-disubstituted-2-pyrazolines (5). A
solution of compound (3: 1 mmol) in ethanol (50 ml) was
refluxed with the desired aryl/methylhydrazines (1 mmol) and
HCI (0.5 ml) for 3 hrs, then concentrated and cooled. The
product was filtered off and recrystallized from ethanol in
needles,(yield 30-40%) (Table 1). Furthermore, these pyra-
zolines (5) were obtained in 60-70% yields when a solution of
hydrazone (4: 1 mmol) in ethanol (25 ml) was refluxed with
HCI (0.5 ml) for 3 hrs.

1-Aryl-3-methyl-4,5-disubstituted pyrazoles (6). To an
aqueous suspension of (5:1 mmol) in water (10 ml), 5%
bromine water (30 ml) was gradually added with stirring
during 1 hr. and stirring was continued for another 20 hrs. The
deposited pyrazole derivative was filtered off, washed succes-
sively with water and recrystallized from ethanol in needles,
(yield 60-68%) (Table).

4-[2-(4-Chlorophenyl)triazol-4-yl]-3-substituted-but-3-
en-2-one-2-acylhydrazones (7). A solution of the o,3-unsatu-
rated ketone (3: 1 mmol) in ethanol (50 ml) was refluxed with
the desired acylhydrazine (1 mmol) for 1 hr, worked up as in
(4) and recrystallized from benzene-methanol mixture in
needles, (yield 30-40%) (Table).
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Ethyl 6-[2-(4-chlorophenyl) triazol-4-yl]-2, 4-dioxo-5-
substituted-hex-5-enoates (8). A mixture of 4-[2-(4-chloro-
phenyl) triazol-4-yl]-3-substitute-but-3-en-2-one (3: 1 mmol)
and ethyl oxalate (1 mmol) in dry ether (100 ml) was gradually
added with shaking to an ice cold suspension of sodium
ethoxide (1 mmol) in dry ether (150 ml). After keeping the
reaction mixture at room temperature for one day, the sepa-
rated yellow sodium salt was filtered off, washed with ether
dried then acidified with cold dil H,SO,. It was recrystallized
from benzene-methanol mixture in yellow needles, (yield
65%) (Table).

Ethyl 5-[ o-substituted-B3-2-(4-chlorophenyltriazol-4-yl)
vinyl]-isoxazole-3-carboxylates (9). These compounds were
prepared by boiling the foregoing 1,3-diketo ester (8; 1 mmol)
in ethanol (20 ml) with hydroxylamine hydrochloride (1
mmol) and sodium acetate (1 mmol) in water (2 ml) for 2 hrs.
Upon concentration, cooling the isoxazole ester was separated
out and filtered off. It was recrystallized from ethanol in
colourless needles, (Yield 50-55%) (Table).

Ethyl 6-[2-(4-chlorophenyl) triazol-4-yl]-2,4-dioxo-5-
substituted-hex-5-enoate-2-acylhydrazones (10). An ethano-

lic solution (50 ml) of the appropriate acylhydrazine (1 mmol)
was added to a cold solution of ester (8: 1 mmol); in ethanol
(100 ml) containing a few drops of glacial acetic acid and the
reaction mixture left at room temperature for 24 hrs. They
were recrystallized from chloroform-light petroleum (b.p. 40-
60°C) in yellow needles (yield 35-38%) (Table).

Ethyl 1-acyl-5-[ o-substituted--2-(4-chlorophenyltriazol-
4-yl) vinyl] pyrazole-3-carboxylates (11). These compounds
were prepared by boiling the foregoing acylhydrazone (10: 1
mmol) with ethanol (100 ml) containing two drops of HCI for
2 hrs. The N-acylpyrazole ester that separated out from the
reaction mixture on concentration, cooling and dilution with
water was recrystallized from dilute ethanol in red-brown
needles (yield 30-40% (Table).

Ethyl 1-H/CH /Aryl-5-[ o-substituted- 3-2-(4-chlorophen-
yltriazol-4-yl)vinyl] pyrazole-3-carboxylates (12). An etha-
nolic solution (50 ml) of the ethyl hexenoate (8: | mmol) and
the appropriate hydrazine, methyl or arylhydrazines (1 mmol)
was refluxed for 3 hr. Upon concentration, cooling the pyra-
zole ester separated out and was recrystallized from ethanol in
needles, (yield 45-55%) (Table).

TABLE
: Analyses LN KBr
Comp. R R! Yield m.p. Mol. formula Calcd/Found absorption v, (cm™) 'H NMR data
% ) C H N 2Amax(logee) d/ppm
3a GH 60 148 G HuN.OCl . 597 46 16.1 20434), 1670(CO),  235(S,3H,CH CO),
59.8 45 160 298(3.6) 1590(C=C) 2.25(s,3H, CH,), 7.15-
8.05(m,6H,CH=and ArH)
3b CHi 60 136 C.H NOCI 668 43 13.0 206(3.3), 1670(CO), = 2.45(s,3H, CH,CO), 6.45-
y 66.8- 45 1297 319@ 5)" “I595(C=C) 7.9(n: I, CH= and Ark)
4a CH. —CH, 40 150 C H N.CI 58:0° 357 242 =906(3.9) < =505 (C=N);
580 57 240 298(3.9) 3195(NH)
4b EHEEC T 35 B0 RC NG 649 51 199 204(4.2), 1590(C=N),
655 52 ©20.0°:296(4.3); 31I0(NH)
4c CH,  C.H,CH,(p) 35 F L6l € Ho NLGLEHI65.7  5.5% 10:255 “204(3:7)+ 41 600(C=N)
: 654 55 19.2 2984.1) 3210(NH)
4d CH, C.H,Br(p) 35 140 C H NBrCl 53.1 40 163 204(3.9), 1600(C=N),
527 44 163 298(4.1) 3140(NH)
4e CH, CH,NO,(p) 30 153 C,H,NOCI 575 43 21.2 204(4.3), 1590(C=N),
572 44 21.0 298(4.2) 3110(NH),
890,1335
(NO,)
4f CH. "~ C.H N(©) 30- 138, - C.H N.Ci 61.3 48 238 206(4.3), 1600(C=N),
61.4 49 238 300(4.2) 3200(NH)
4g CH, CHSONH,(p) 30 198 C H NOSCI 53.0 44 195 ° 204(4.1), " 1595(C=N),
53.0 46 1933 290(4.1): 3195(NH)
1190, 1350
(S0,)
4h € H SCH 35 MG e HipN.Cl 649 51 199 - 1595(C=N),
649 54 198 3190(NH)

(Continue...)

£
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(Tab. continued)

4i € 35/ 147 C H Nl 69.7 48 169 206(4.7), 1600(C=N),
69.7 49 167 284(4.5)  3200(NH)

4 CH =~ C HECH (D) 30:- 158 €. _H, N.Cl 702 5.2 164 204(4.5), 1590(C=N),

655 252228
700 55 163 312(4.6)  3220(NH)
4&  CH, CNBi(p) 30 155 C,H,NBICl 586 39 142 - 1600(C=NO,
586 42 14.0 32000(NH)
4  CH, CHNO,() 35 161 C,HNOCH 628 41 183 211(44), 1595(C=N),
629 40 184 31045  3210(NH),
870, 1340 (NO,)
4m  CH, CHN©O) 40 145 C,HNCl 666 46 203 21243), 1600(C=N),
66.6 48 20. 3104.4)  32000(NH)
4n  CH, CHSONH(p) 35 172 C,H,NO,SCl 602 44 146 2144.5), 1590(C=N),
60.0 4.6 146 312(4.6) 3190(NH),
1180, 1335
(SO,N)
52 -« €H €H 3 115 CHNCl 580 55 242 21544), 2900(C-H)
578 55 24.6 280(4:6)
5 CH, CH, 30 109 CH,NCl 649 51 199 2063.9), 2905(C-H)  2.15(s,3H,CH,),2.40(s,
649 52 198 274(4.0 3H,CH,),4.75(m, 1H,H-4)
5.37(m,1H,H-5) 6.70-
8.10 (m, 10H, ArH).
5¢c  CH, CHCH(@p 35 145" € H NG’ $57°55 192 214(46), 2900(C-H)
655 57 19.0 282(4.8)
5  CH, CH,Br(p) 35 130 C,H,NBCl 53.1 40 163 206(3.3), 2905(C-H)  2.13(s3H,CH,), 2.42 (s,
53.0 44 163 300(3.5) 3H,CH,),4.72(m,1H,H-4),
5.40(m,1H,H-5),7.05-8.12
(m, 9H, ArH).
5¢  CH, CHNO,p 30 171 C,HNOCI 575 43 212 20440, 2910(C-H),
571 45 213 286(4.1) 870, 1355
: (NO,)
5t CH, C,HN©) 35 119 CH.NCl 613 48 238 21245), 2900(C-H)

61.0 49 23.6 279(4.6)
5S¢ CH, CHSONH,p) 30 235 C,H/,NO,SCl 53.0 44 195 213(49), 2905(C-H),
527 46 19.5 2924.9)  1145,1300

(SO,N)
5h-— CH, CH, 35 99 CHNC 649 51 199 21446), 2900(C-H) 2.40(s,3H,CH,), 3.90
648 55 199 312(4.8) (s,3H,N-CH,),4.15(m, 1H,
H-4),5.40(m,1H,H-5),
6.65-8.10(m, 10H,ArH)
5i ~CH €H 35 127 CH,NCl 697 48 169 216(4.3), 2850(C-H)

69.8 48 167 280(4.4) ,
5i  CH, CHBip 35 119 C,HNBCl 586 39 142 217(4.4), 2900(C-H)
583 40 143 315(4.5)
sk CH, CHNO,(p 30 147 CH/NOCI 628 41 183 21445, 2900(C-H),
626 42 183 308(4.3) 870, 1345
(NO,)

51 CH, CHSONH(p) 35 159 C,H,N.O,SCI 602 44 14.6 214(4.3), 2900(C-H),

G==5 2421 =55
60.1 4.6 145 200@4.3)  1165,1335
: (SO,N)
6a CH, CH, 60 93 CHNCl 652 46 200 204(4.2), 2.02(s,3H,CH,), 2.30
649 47 201 270(4.2) ' (s,3H,CH,), 6.55-8.12

(m, 10H, ArH)
(Continue...)
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(Tab. continued)

6b  CH, CH,Bi(p) 65 100 C,H NBICl 533 3.5 164 206(4.6), ' 2.28(s,3H,CH,), 2.52(s,
530 35 166 302(4.9) 3H,CH,), 7.16-8.12
: (m, 9H, ArH).
6c  CH, CHSONH,p) 60 166 C H NO,SCI 532 40 196 204(4.1), 1190,1345
529 44 197 28642)  (SO,N).
6d CH, CH, 60 8 C,HNCl 700 44 170 2063.9), 2.42(s,3H,CH,), 7.12-
: 700 46 168 312(4.0) 8.15(m, 15H, ArH).
6e  CH, C.HBi(p) 66 106 C,H_NBrCl 588 3.5 143 206(4.4), "2.40(s, 3H, CH,), 7.05-
587 3.5 144 286(4.3) 8.05(m, 14H, ArH).
6f  CH, CH,SONH,p) 68 183 C,H N0,SCl 587 39 17.1 1170, 1335
, 587 42 17.0 (S0, N)
i TH o Cch 35 175 C,H,NOCl 660 50 193 2043.9), 1605(C=N)
66.1 53 192 233(2.7), 1645(CO),
3234.0)  3200(NH)
7 CH, CHCH(p) 35 200 C,H,NOCI 640 51 178 - 1595(C=N)
638 53 175 1650(CO),
: 3210(NH)
7c  CH, C.H,Clp) 40 193 C,H,N.OCL 580 41 169 206(3.8), 1600(C=N)
578 43 170 2323.7), 1660(CO),
: 3103.3)  3200(NH)
7d  CH, C.H,Cl(m) 35 165 C,H,N,OCl, 580 41 169 2043.7), 1600(C=N)
577 45 169 2303.6), 1650(CO),
270(3.2)  3210(NH)
7¢  CH, CHNH,p) 30 210 C,H,NOCl 608 48 213 20444), 1600(C=N)
61.0 49 213 21244), 1655(CO),
328(4.7)  3220(NH)
7  CH, CHNO,(p 35 222 C,HNOCI 565 40 198 20342), 1690(C=N)
56.1 44 19.6 2654.1)  1660(CO),
3300(NH),
860, 1345 (NO,)
7 —CH ChH 36 203 C,H,N.OCI 680 45 159 2034.0), 1600(C=N)
67.8 48 160 2283.9), 1675(CO),
3003.4)  3190(NH)
7h  CH, CHCH() 34 197 C,H,NOCl 685 48 154 204(38), 1605(C=N),

682 49 154 228(3.8), 1650(CO),
306(3.3)  3200(NH)

7 CH, CHCIp) 30 230 C,H,NOCL 630 40 147 2044.1), 1695(C=N),
63.0 44 146 228(4.0), 1645(CO),

306(3.6)  3190(NH)

7 CH, CH,C(m) 30 187 C,H,NOCL, 630 40 147 2063.9), 1605(C=N),
632 38 147 234(3.9), 1650(CO),

302(3.5  3195(NH)

7k  CH, CHNH,(p) 35 225 C,H,NOCI 657 46 184 2063.5), 1600(C=N),
657 4.6 182 234(3.6), 1645(CO),
3003.2)  3200(NH)
7 CH, CHNO,() 33 241 CH/NOC 617 39 173 20545, 1600(C=N),
61.6 40 173 3134.6)  1645(CO),
: 3200(NH).
860,1340(NO,)
8a oo iCHyr = 65 104 C,_H,N,0Cl 564 44 116 2043.9), 1730(CO), 1.28(t3H.CH,CH,),
562 46 115 294(3.9) 3480(0H)  2.38(s.3H,CH,), 4.25
(q,2H,CH,CH,),6.67(s,

(Continue...)
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s o

9a ' CH, -

% CH, -
ia:_CH CH

10b CH, C.HCH,(p)
10¢ CH; C,H,Cl(p)
10d  CH, CJH,

10e CH, CHCH,{p
10f CH, CHCIp)
ila CH, CH,

11b CH, CHCH,(p
llc CH, CH/CI(p)
11d CH, CH,

1le CH, CHCH,p
11f  CH, CHCIp)

12a CH _—H

12b CH, CH,

2z €H cH

12d CH, C,H,CH,{®

60

50

50

37

38

36

35

38

38

40

36

35

30

35

50

55

50

119

148

170

180

175

201

179

143

164

161

156

176

163

122

140

120

114

143

131
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C,H N.OCl

22718 354

C,H,N,0,Cl

15473

C,,H,.N,0,Cl

7R ey St ks

C,,H,,N.0,Cl

22574

C,,H,,N.0,Cl

25524 =5 4

C,,H, N,0,Cl,

24-721-°5 4

€ H- N0 Cl

2952454

C,H,N,0,Cl

J0=526-—5-—4

G H NO

29 :23- 54

cl,

C,.H,,N,0,Cl

24::20° 53

C,H,,N,0,Cl

225 %3

C,H,,N,0,Cl,

2419 -5 =3

C,,H,,N.O.Cl

P R D s

C,,H,,N,0.Cl

307724 573

C,,H,,N,0,Cl,

28:02F 533

C_H NO

1521652

al,

C,H,N,0

F8==18-"S

Cl

2

C,,H, N,0,Cl

23252 oy

C.H

24722

N,0,Cl

62.3
62.3

56.9
56.9

62.8
62.6

60.1
60.1
60.8
60.7
56.0
56.1
64.3
64.3
64.8
64.8
60.4
60.1
62.4
62.2
63.1
62.9
58.1
58.0
66.5
66.4
67.0
67.0
62.4
62.1
571
56.9

58.1
58.0

63.7
63.5

64.4
64.4

43
4.6

4.2
4.4

4.0
44

46
44
4.9
5.1
4.1
43
44
43
47
4.9
4.0
43
43
4.6
2.6
2.8
3.8
3.8
42
4.4
45
4.6
3.8
3.9
4.5
4.7

4.9
52

4.6
4.7

4.9
4.7

939
9.7

15.6
15.4

13.3
1381

14.6
14.4
14.2
14.0
13.6
13.7
12.9
13.0
12.6
12.3
12.2
12.0
5:2
152
14.7
14.7
14.1
14.3
13.4
13.4
13.0
13.0
12.5
12.4
19.6
19.6

18.8
18.8

16.2
16.0

15.6
15.6

202(3.7),
310(3.8)

204(3.4),
298(3.6)

206(3.8)
300(3.8)

210(4.6),
320(4.7)
211(4.4),
316(4.5)
204(3.4),
326(3.5)
206(4.2),
324(4.3)
206(3.9),
326(4.1)
206(4.0),
300(4.1)
204(3.9),
280(4.0)
204(3.8),
280(3.9)
204(4.4),
314(4.3)
204(4.3),
316(4.2)
204(4.3),
316(4.2)
206(3.7),
330(3.0

206(3.9),
326(4.0)

204(4.4),
284(4.3)

204(4.1),
300(4.2)

37

1H, =CH),7.07-7.88(m,
7H, CH=,OH and ArH)

1730(CO), 1.28(t,3H,CH,CH,),
33((OH) 4.26(q.2H,CH,CH,), 6.43
(s,1H,CH=), 7.01-7.98
m, 12H, CH=, OH
and ArH)
1585(C=C), 1.21(t,3H,CH,CH,), 2.26
1745(CO) (s,3H,CH,), 3.66 (g, 2H,
CH,CH,), 7.11-8.00
(m, 7H, ArH).
1580(C=C), 1.22(t, 3H, CH,CH,)),
1735(CO) 4.12(q,2H,CH,CH,),
7.0-8.00(r, 12H, ArH).
1640,1720
(2CO) 3200 (NH)

1645,1715(2C0O)

3200(NH)

1650,1715(2CO)

3225(NH)

1630,1725(2C0O)

3220 (NH)

1640,1720(2C0O)

3200(NH)

1630,1715(2C0O)

3190(NH)

1690,1730(2CO)

1655,1725(2CO)

1695,1730(2CO)

1690,1725(2C0O)

1690,1725(2C0O)

1695,1730(2CO)

1725(CO),
3190(NH)

1720(CO)

1715(CO)

1720(CO)

1.31(t,3H,CH,CH,), 2.10
(s,3H,CH,), 4.32(q,2H,
CH,CH,), 6.91-8.05
(m,8H,NH and ArH)
1.32(t,3H,CH,CH,),
2.16(s,3H,CH,) 4.1
(s,3H,NCH,), 4.22 (q,
2H, CH,CH,), 6.92-
8.12(m, 7H, ArH)
1.18(t,3H,CH,CH,), 2.12
(s, 3H, CH,), 4.12 (g,
2H, CH,CH,), 6.79-

8.1 (m, 12H, ArH).

(Continue...)
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(Tab. continued)
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122 CH, CHCl(p) 53 123 'C,H,N,OClL, 59.0 41 150 206642, 1730(CO)
58.8 43 15.0 300(4.3)
12f  CH, CH,Br(p) S0 135 C,H,NOBCI540 37 137 20442, 1725(CO)
542 3.6 13.6 300(4.3)
1226 CH, CHNO(p) 55 185 C,H,NOCI 577 40 176 2043.5), 1735(CO),
57.5 4.1 17.6 306(3.2) 1345(NO,)
12h  CH, C.H,N(©O) 50 142 C,HN0OClI 608 44 193 - 1720(CO)
60.8 4.6 19.1 :
12i CH, CHSONH,(p) 55 183 C,H,N,0,SCl 539 41 164 - 1725(C0),1130,
53.9 4.2 16.2 1175(SO,N)
12j  CH, Phthalazinyl 50 190 C,H,N,0,Cl 61.8 41 202 2043.7), 1725(CO)
617 4.1 201 300(3:3)
12k CH, H 50 130 C,H,NOCl 629 43 167 2043.8), 1720(CO),” 1.37(,3H,CH,CH,),4.35
63.1 44 16.6 316(3.8) 3300(NH)  (q,2H,CH,CH,), 6.36-
8.18(m,13H,NH and ArH)
‘121 CH, CH, 50 97 C,H,NOCI 637 46 162 2204.9), 1715CO)  1.30(t3H,CH,CH,), 4.12
63.5 49 16.0 301(4.9 (s,3H,N-CH,), 4.20
(q,2H,CH,CH,), 6.52-
8.15 (m, 12H, ArH)
2mis € H =CH. 55 144 C,H, N.OCI 678 44 14.1 206(4.8), 1725(CO) 1.30(t,3H,CH,CH,), 4.32
67.8 45 14.0 280(4.7) (q,2H,CH,CH,), 6.72-
: 8.10 (m, 18H, ArH)
l2n  CH, CHCH(p 48 130 C,H/NOCl 683 47 137 - 1715(CO)
68.0 49 139
120 CH, CHCIp) 50 145 C,H,N,OCl, 634 40 132 204(44), 1725(CO)
63.0 42 133 310(4.4)
12p CH, CH,Br(p) 45 128 C,H,NOBiCIS86 37 122 20444), 1715(CO)
58.6 39 12.1 308(4.4)
129 CH, CHNOp) 48 173 C,H,NOCI 622 39 155 20438), 1735(C0)870
62.0 3.9 15.6 304(3.6) 1380(NO,)
12r  CH, CHNO) 50 128 C,H,NOCI 653 42 169 21545, 1725(CO)
; 65.1 44 169 312(4.6)
12s . CH, CHSONH/(p) 50 180 C,H, NOSCI 60.4 4.1 151 2044.2), 1725(C0),1165
60.3 44 150 304(4.1 1335(SO,N)
126 CH, Phthalazinyl 45 200 C,H,N.O,Cl 658 40 179 20642), 1730(CO)
65.8 43 17.8 308(3.9)
Analyses KBr
-Comp.- R R! R? Yield m.p. Mol. formula Calcd/found v, (em™) 'H NMR data
: %) (°C) e - i N 8/ppm
133 CH, H OH 60 157 C H,N,0,Cl 546 36 212 1730(CO),
54.6 3.7 21.0 3320(0OH),
13b - CH = =CH OH- 65 =4y -C ‘H N.O €l 559 4.1 20.4 1725(C0O),
56.6 4.1 20.3  3310(0H)
13c . CH, CH, OH 60 169 C,H N0, 622 40 173  1735(CO),
62.0 43 3 3390(OH)
13d . CH, CHCH(p) OH 63 177 C,H, N.OCI 629 43 167  1730(CO),
629 45 16.6 3350(0OH)
13¢ CH, CHN(®O) OH 65 189 C,H,N.OCI 590 37 207  1730(CO),
58.8 3.8 20.7 3360(0OH)
13f CH, CHSONH(p) OH 65 204 C,H N,O,SCI 5204352 173 AWI5CO)
. : 51E9=-317 17.4 3330(0H),1130

1165(SO,N)

(Continue...)
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(Tab. continued)

i3 =C-H.- H OH 60- 158 C H N.O Gl 61.3 3.6 17:9 1720(CO),
61.5 3.6 17.7  3400(OH)
13h G H - CH. OH=66= 5195 == He N-O Gl 622 4.0 17.3 1725(CO),
62.0 4.1 17.0  3380(OH)
13i CH, CH, OH 70 161 C,H,N,0Cl 667 39 150  1705(CO),
66.7 3.6 15.1 3500(0OH)
133 CH, CHCH() OH 65 143 C,H,N.OCl 673 42 145, 1710(CO),
67.0 4.4 145  3450(0OH)
13k CH, CH/Cl(p) OH 65 =918 € HEN.O.CE 622 34 13.9 1710(CO),
62.1 3.6 13.6  3500(0OH)
131 CH, C.H,Br(p) OH 70 161 C,H N.OBrCl 57231 12.8 1705(CO),
573 3.0 129  3450(0H)
15m =G H C.HN®O) OH 65 140 C,H_NO/CI 64.0 3.6 17.9 1715(CO),
642 34 17.9  3450(0OH)
13n CH, CHSONH/(p) OH 70 194 C, H N.O,SCI 37.1--35 15.4 1716(CO), 3450
569 3.6 15.6  (OH),1165,1335
(SO,N)
30— CH; CH. NHNH, 50 162 C,H N.OCI 60.1 43 234 1615(C0),3295 2.21(s,CH,)4.08
60.0 4.5 233 (NHNH,) (s,NH,),6.61-8.24
(m,NH and ArH)
Bp s €H EH. NHNH, 50 174 C,H, N.OCI 64.8 4.2 20.4 1625(C0),3250
647 44 20.4 (NHNH,)
Analyses
Comp. R R Yield m.p. Mol. formula Calcd/Found KBr
(%) (O : & H N S v, (cm™)
142 H C,H, 70 184 C,H,N.OS,Cl 528 46 160 104  1095(CS),1180 and 1330 (SO,N)
2.8 «igs e = 03
14 H C H, 65 205 C,H,N,0S,Cl 550 38 155 101  1135(CS), 1190 and 1335 (SO,N)
55.1=-3.8= 156 10:0
l4c H CH,CH, 60 166 C,H,N,OS,Cl 554 42 150 99 1140(CS), 1180 and 1335 (SO,N)
95:6 40 151 100
14d  CH, cH 75 178 € H.N.OSCI 536 48 156 102 1145(CS), 1170 and 1330 (SO,N)
535 48 156 101
14e - GH, G 60 140 C,H,N.OS,CI 556 40 151 99 1135(CS), 1190 and 1330 (SO,N)
556 42 149 " 10:0
14f  CH, CH CH 65" "l63 = € H NGOS €I 56.2° 42 148 9.7 1140(CS), 1170 and 1335 (SO,N)
56:2= 43 146 95
145~ CH. € H, 70-= 5295 "G IH N.O S Cl 57446 142 93 1145(CS), 1180 and 1335 (SO,N)

574 45 141 94 . :
55 2182 = CoH N-OS Cl 592 4.0 -13.8-9.0 1145(CS), 1190 and 1330 (SO,N)

14h CH CH, 1sH,,N,0,S,
59.0=-40+ 136- 9.2

i4i ~o68H - CHCH - 651900 CHNOSC 597 42 136 -89 1135 (CS), 1185 and 1330 (SO,N)
596 44 135 88

152 H C,H, 60 155 C H.NOSCI 533 43 150 98 1730(CO), 1165 and 1340 (SO,N)
531 44 (51 96

156 H CH, 65 115 CHNOSC 52 3¢ 16 95 1725(CO), 1170 and 1330 (SO,N)
552 36 147 96

% . H CHCH 6 190 CHNOSC 559 38 7145793 1725(C0), 1180 and 1335 (SO,N)
559 37 144 94

i o, ChH 70 140 C,H,N,0S,Cl 539 45 147 96 1730(CO), 1185 and 1330 (SO,N)

539 46 148 9.6

(Continue...)
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(Tab. continued)

15 CH, CH, 66 112 C,H,NOS,Cl
1% tH CcHCH 75: 1. c HNosC
158 CH, C4ﬁ9 70 160  C,H,N,0,8,Cl
15h CH, CH, 60 162 C,H,N0S,Cl
15 CH CHCH 65 135 C HNOSC
16a H CH, 60 130 C,H,N,0,,Cl
16b H CH, 66 110 C,H,N.0S,Cl
e H CHCH - : 170 138 C HNOSE
16d = CH, CH, o 1 C,H,,N,0,5,Cl
16e CH, CH, 70 204 C,H,N,0S,Cl
B -CH CH 60 143 C,H,N,05,Cl
i6a CH CIH 65 155 CHEOSC
16h - CH; E€HCH, 65 190 C_H NOSC
e ~CH - 75 173 C,HN,0Cl

i CH - 75 201 CHNOO

S50 38 3 O3 1730(CO), 1170 and 1340 (SO,N)
558 39 14200
565 40 140 91 1725 (CO), 1165 and 1330 (SO,N)
36:5 42 141 Ul
576 44 134 838 1725 (CO), 1180 and 1335 (SO,N)
STl 43 135 86

592 37 (31 85
8590 38 I3[ 85

1730 (CO), 1190 and 1340 (SO,N)

507 31 128 84 1730 (CO), 1160 and 1330 (SO,N)
595 40 129 83
539 45 147 96 1730(CO), 1165 and 1330 (SO,N)
5509 46 48 96

559 38 143 03
507 39 141903

1725 (CO), 1170 and 1340 (SO,N)

565 40 140 9.1 1725 (CO), 1160 and 1330 (SO,N)
566 43 14090

546 47 144 94 1730 (CO), 1170 and 1335 (SO,N)
546 40 145 93 ‘

565 4.0 140 91 1725 (CO), 1185 and 1335 (SO,N)
56:3 41 142 90

581 46 137 86 1725 (CO), 1190 and 1330 (SO,N)
58246 131 87

597 39 128 84 1730 (CO), 1180 and 1335 (SO,N)
397 40 129 83

602 41 129 83 1730 (CO), 1165 and 1340 (SO,N)
60:0= 43 - 125 85

622 40 173 - 1685 (OCN), 3190 (NH), 3400
620 43 171 (OH) 7

66.7 39 150 - 1680 (OCH), 3100 (NH), 3450
669 43 150 (OH)

1-H-CH /Aryl-5-[ o-substituted--2-(4-chlorophen-
yltriazol-4-yl)-vinyl [pyrazole-3-carboxylic acids (13; R* =
OH). The foregoing trisubstituted pyrazole esters (12: 0.5 g)
was refluxed with ethanolic 2N KOH solution (25 ml) for 3
hrs. The reaction mixture was concentrated, diluted with water
and then acidified with dilute hydrochloric acid. The solid
mass that deposited was filtered off and recrystallized from
dilute ethanol in needles, (yield 60-70%) (Table).

1-Phenyl-5-[ o--substituted- 3-2-(4-chlorophenyltriazol-4-
yl)-vinyl] pyrazole-3-carboxylic acid hydrazides (13; R? =
NHNH,). These derivatives were obtained by heating a mix-
ture of ethyl-1-phenyl-5-substituted vinyl pyrazole-3-carbox-
ylates (12: R' = CH,; 1 mmol) and hydrazine hydrate (3
mmol) in an oil bath at 100°C for 8 hr. The reaction mixture
was cooled then diluted with water. The product that separated
out was filtered off, washed thoroughly with water till free al-
kalinity, dried and recrystallized from ethanol in colourless
needles, (yield 50%) (Table).

Substituted p-[3-carbethoxy-5-[ o-substituted--2-(4-
chloro-phenyltriazol-4-yl) vinyl) pyrazol-1-yl] benzenesul-

phonyl-thioureas (14). A mixture of (12: 0.005 mol), anhy-
drous potassium carbonate (0.01 mol) in dry acetone (50 ml)
was stirred and treated with appropriate isothiocyanate (0.006
mol). After the mixture was stirred and refluxed for 10 hr.
acetone was removed under reduced pressure. The resulting
solid residue was dissolved in water and the mixture was acidi-
fied with 2N HCI. The product was purified by recrystalliza-
tion from ethanol in needles, (yield 65-80%) (Table).

3-Substituted 2-[p-(3-carbethoxy-5-( o-substituted-f3-2-(4-
chlorophenyltriazol-4-yl) vinyl) pyrazol-1-yl) benzene-
sulphonyl-iminoJ-4-oxothiazolidines (15). A mixture of
(14: 0.01 mol) and ethyl bromoacetate (0.01 mol) in
absolute ethanol (50 ml) was refluxed with stirring for 6 hr.
concentrated and allowed to cool. The product obtained
was recrystallized from ethanol as needles, (yield 60-70%)
(Table).

3-Substituted 2-[p-(3-carbethoxy-5-(a-substituted-f3-2-
(4-chlorophenyltriazol-4-yl) vinyl) pyrazol-1-yl) benzene-
sulphonylimino]-4-oxo-5, 6-dihydro-1,3-thiazines (16). A
mixture of (14: 0.01 mol) and ethyl B-bromopropionate (0.011
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mol.) in absolute ethanol (50 ml) was refluxed with stirring for
8 hrs. worked up as in (15), (yield 55-75%) ( Table).

3-Substituted-2-oxyquinoxalines (17). A mixture of (8: 1
mmol) and 2-phenylenediamine (1 mmol) in ethanol (30 ml)
was heated under reflux for 3 hrs. The hydroxyquinoxaline
derivative obtained after concentration was filtered off and
recrystallized from ethanol in orange needles, (yield 70%)
(Table).

Results and Discussion

Condensation of 2-(4-chlorophenyl)-4-formyltriazole (2)
[25] with ethyl methyl ketone or benzyl methyl ketone fur-
nished the, o.,3-unsaturated ketones (3). Their 'H nmr (CDCl,)
spectradisplayed the CH, protons as singlet- at $2.35-2.45 and
multiplet signals at 6.45-8.00 ppm characteristic for conju-
gated and aromatic ring protons. In addition to these signals
the methyl derivative (3: R = CH,) revealed the CH, group
protons as singlet at 82.25 ppm. Their u.v. spectra exhibited
two maxima stretching up to 312 nm (Table). The reaction of
(3) with arylhydrazines gave the corresponding arylhydra-
zones (4). Their u.v. spectra displayed two maxima stretching
up to 312 nm. This was due to low degree of conjugation than
in (7).

WQ——*@@
/

CH,OH (1) )

R

|
- CH=CCOCH,COCOOE!

\R\m

Hydrazones (4) on refluxing with ethanol containing two
drops HCl underwent cyclization to the pyrazolines (5). Their
'H nmr (CDCl,) spectra revealed the CH, protons as singlet at
82.05-2.45 and multipletsignals at4.15-4.75 due to one proton

* of H-4 pyrazoline, at 85.37-5.40 for one proton of H-5 pyra-

zoline and at 86.65-8.12 ppm due to aromatic ring protons. In
addition to these signals the methyl derivatives (5; R=CH,)
exhibited the CH, protons as singlet at 62.40-2.42 ppm. Their
u.v. spectra showed two maxima stretching up to 312 nm
(Table). Oxidation of the pyrazolines (5) with bromine-water
led to the formation of the corresponding pyrazole derivatives
(6). The structure of (6) was supported by their 'H nmr (CDCI?)
spectra which included the CH, protons as singlet- at 62.30-
2.52, the aromatic ring protons as multiplet at 6.55-8.12 ppm
and disappearance of the signals observed at the region of 4.15
and 5.35 ppm in the spectra of the pyrazolines (5). In addition
to these signals the methyl derivaties (6; R=CH,) revealed the
CH, protons as singlet- at §2.02-2.28 ppm. Their u.v. spectra
exhibited two maxima stretching up to 312 nm (Table). With
acylhydrazines, the ketones (3) furnished the corresponding
acylhydrazones (7). Their u.v. spectra revealed three maxima
stretching up to 328 nm. This was to be expected since the
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molecule contained a high degree of conjugation between the
triazole ring, the phenyl rings, conjugated double bonds and
the carbonyl group of the hydrazone part.

The o, B-unsaturated ketones (3) on condensation with
ethyl oxalate afforded ethyl 6-[2-(4-chlorophenyl)triazol-4-
yl1]-2,4-dioxo-5-substituted-hex-5-enoates (8). Their 'H nmr
(CDCl,) spectra included signals at 81.28-1.31 (triplet, 3H,
CH,CH,), 4.25-4.28 (quartet, 2H, CH,CH,), 6.15 (doublet, 'H,
CH=) 6.47 (singlet, 1H, = CH-) and at 7.15-7.88 (multiplet,
11H, OH and aromatic protons) ppm. The signal at 86.47 ppm
proved the enolic form of esters (8) and this explains their
reactions with hydrazines to give the pyrazole-3-esters (12)
and not the 5-esters. In addition to these signals the methyl
derivative (8; R = CH,) revealed a singlet at 3 2.38 ppm due to
the methyl protons. Their u.v. spectra exhibited two maxima
stretching up to 310 nm.. The 1,3-diketo-esters (8) on reaction
with hydroxylamine produced the isoxazole esters (9) to
which assigned the formula (9). This confirms our experience
regarding the reactivity of carbonyl group attached to the
ethoxycarbonyl group towards the carbonyl reagents. Their
u.v. spectra included two maxima stretching up to 300 nm
Their 'H nmr (CDCI,) spectra exhibited at 81.21-1.25 and
3.66-4.25 triplet and quartet signals characteristic for ethyl
ester group protons and at 6.73-7.98 ppm multiplet corre-
sponding to conjugated and aromatic ring protons.

In addition to these signals the methyl derivative (9; R =
CH,) gave asinglet due to the CH, group protons at 62.26 ppm.
With acylhydrazines, esters (8) afforded the hydrazones [10].
Their u.v. spectra showed two maxima stretching up to 326
nm. Hydrazones (10) upon refluxing with ethanolic HCI un-
derwent cyclization to the N-acylpyrazoles (11). Their u.v.
spectra displayed two maxima stretching up to 316 nm. The
ethyl hexenoates (8) on reaction with hydrazines yielded the
trisubstituted pyrazole esters (12). Formulation of the reaction
product as (12) was based on the comparative reactivity of the
two carbonyl groups in (8). The C-2 carbonyl group being
more reactive than the C-4 carbonyl, get preferably attacked
by the nucleophilic reagent such as hydrazine to give the
corresponding monohydrazone intermediate which simulta-
neously undergoes ring closure with the elimination of a water
molecule from the iminoproton of the hydrazone part and the
hydroxyl group of the enolized C-4 carbonyl forming (12).
Their 'H nmr (CDCL,) spectrarevealed at 81.30-1.38 and 4.33-
4.35 ppm triplet and quartet signals due to ethyl ester group
protons and at 6.32-7.85 ppm characteristic for conjugated and
aromatic ring protons. In addition to these signals the methy]
derivatives (12; R = CH3) displayed a singlet- at 82.19-2.23
ppm due to the CH, group protons. Their u.v. spectra included
two maxima stretching up to 330nm. This was to be expected
since the molecule contained a high degree of conjugation

between the pyrazole ring, the triazole ring, the phenyl ring
and the carbonyl of the carbethoxy group. In all the spectra, the
position and intensity of the different maxima did not change
when the spectra were measured in polar solvent as ethanol or
non-polar solvents such as cyclohexane. This, together with
their high extinction coefficient suggests that these absorption
bands are due to m-m" transition The weaker n-1" transition
which are usually characterised by a wavy appearance in non-
polar solvents and which become blurred in polar solvents
were absent. They probably lie below the m-n* transitions,
which due to the high degree of conjugation were shifted to
longer wavelengths and overlap n-m" transition which are
unaffected by conjugation [26]. The structure of the pyrazoles
(12) was further supported by measuring the mass spectra of
compounds (R;R=C H;R'=H)and (12;R=CH_;R'=CH,)
(Figs. 1&2) where they gave a moderate molecular ion peaks
atm/z419 and 495. The base peak appeared atm/z 154 and was
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Fig. 1. Modcrate molecular ion peaks at m/z 419.
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attributed to C.HN,CI* ion followed by all expected frag-
ments produced from their structures. Esters (12) underwent
either hydrolysis with ethanolic 2N KOH to give the acids (13;
R? = OH), or converted to the acid hydrazides (13; R?> =
NHNH,) by fusion with hydrazine hydrate. The structure of
these acid hydrazides was confirmed by measuring the '"H nmr
(CDCL,) spectraof (13; R = CH,; R*= NHNH,) which included
a singlet- at 2.21 due to CH, protons, a singlet- at 84.08 due
to (NH,) protons and multiplet signals at 6.61-8.24 ppm char-
acteristic for (NH) and aromatic ring protons. Reaction of the
p-sulphamylphenyl esters (12; R! = CH,SO,NH, (p)) with
isothiocyanate derivatives yielded the corresponding thioureas
(14). It has been reported that condensation of N,N'-disubsti-
tuted thioureas with o-halogenoacids or esters afforded 2-
imino-4-oxothiazolidines and the reaction proceeds through
the intermediate formation of cyclic pseudo-thiohydantoic
acid [27-31]. However, in the present study, cyclization of the
thioureas (14) with ethyl bromoacetate and ethyl B-bromopro-
pionate afforded the 3-substituted-2-[p-(5-aryl-3-carbethoxy-
pyrazol-1-yl)benzenesulphonylimino]-4-oxothiazolidines (15)
and the 3-substituted-2-[p-(5-aryl-3-carbethoxypyrazol-1-yl)
benzenesulphonylimino]-4-oxo0-5,6-dihydro-1, 3-thiazines
(16) respectively (Table). However, with o-phenylenediamine,
compounds (8) yielded the oxyquinoxalines [17].
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