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Treatment of the pyrazoline derivatives (1-6) with isocyanates or isoth-
iocyanates afforded ureas (7-18) and thioureas (19-32) ir: a good yicld.
Subsequent treatment of the benzenesulfonylthioureas (19-32) with
&~ and P-halogenocarbonyl compounds gave the corresponding thia-
zolidines (33-41) and 1,3-thiazinones (42-486) respectively. When urea
derivatives (7-18) were reacted with dimethyl malonate in soditomn
ethoxide, they gave the corresponding pyrezoleburbiturate derivatives
(65-56). The structure of the isoloted product were determined by the
spectral inethods.
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urea

INTRODUCTION

A wide variety of pharmacological propertics have been en-
countered with di- and trisubstituted pyrazoles, These include
antiinflammatory,™® antibacterial,®* antineoplastic,® antiallergitic,®
and hypoglycemic activites.”?® In this article some new di- and trisub-
stituted pyrazoles were prepared with the hope that they may be of
potential antibacterial value.

Ureas (7-18) and thicureas (19-32) were prepared by the reactions
of the pyrazolines®® (1-6) with isocyanates and isothiocyanates, respec-
tively in dry acetone under anhydrous conditions, The results of the
reactions are cutlined in Scheme 1 and Table 1.

The IR spectra of these compounds exhibited two bands at 1334-
1374 em™! and 1155-1188 cm™! due to SO,N group as well as a urea
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TABLE I Characteristics Data of Urea and Thiourea Derivaiives

Coips _ Found {56) & Caled. (%)

no. R R R" X mp ("0) Mol formula Cr*H: N ¥8 4¢ ®H. N 8
7 2Furvl  Me Cyclohexyl O 197  CuHaeN,0,5 5831 620 1290 .7.25 5860 604 13.02 744
8 2.Furyl  Me Ph 0 47  CuHxN0,S 5962 491 1292 -7.52 6943 471 13.20 754
9 2-Furyl  Me Naphthyl © 247  CuHmNiO,S 6505 442 1165 =646 .6329 464 1181 675
10 3-Thienyl Me Cyclohexyl O 225 CpnHxN,03S; 5632 674 1240 1451 6650 583 1256 14.34
1 3-Thienyl Me Ph 0 250 CnHpN;03S: 5706 562 1266 1470 5727 454 1272 1454
12 3-Thienyl Me Nophthyl © 230 CpHzN;03S; 6100 462 1161 12.86 6122 449 1142 1306
13 3-Thienyl Ph Cyclohexyl O 145  CpcHnNe0y8; 6122 570 1121 1270 6L41 655 11.04 1259
14 3-Thiengl Ph Ph O 185 CyxHmN0:S: 6202 461 ILI1 12.67 6214 445 1122 1274
16 3-Thienyl Ph Naphthyl © 225  CosHuN,03S: 64388 423 998 1128 6522 4.35 1024 11059
16 3-Thienyl p-BrCgHy Cyclehexyl O 180  CopgHyBrN,03S: 53.00 442 962 1112 6315 460 0.5¢ 1090
17 3-Thienyl p-BrC;H, Ph O 155  CoHpBrN,0:S: 53.88 842 942 1085 63.70 281 9.83 110!
18 8-Thienyl p-MeCgHy Ph 0 200 CpHaN.0:S: 6290 475 1100 1215 6270 4.65 1085 1240
19 2Furyl  Me Allyl S 109  CigHmpN.0sS; 5322 511 13.89 16.00 8346 4.95 13.86 1584
20 2.Furyl  Me Benzyl S 148  CpHpN0;S; 5805 500 1211 1424 5815 485 1233 1409
21 2Furyl  Me Ph S 149 CauHpNi0;8S; 5731 464 1281 1480 67.27 4354 1252 1454
22 2.Thienyi Me Allyl S 142 CyHxNy0:S; 5133 486 1821 2264 5L42 476 1333 2285
23 2.Thienyl Me Benzyl S 148 CpHzmN0:S; 3598 438 1201 2032 5817 448 1191 2042
24 2.Thienyl Me Ph S 174 CyuHxNy0:8 5536 411 1230 2089 5526 4.99 1228 2105
25 3-Thienyl Me Ayl S 120 CigHpN(0;S; 5151 481 13.32 2295 5L42 476 13.33 2285
26 3-Thienyl Me* Benzyl S 184  CpHeN0:S;  56.00 481 12.03 2035 5617 465 1191 2042
27 3-Thienyl Me Ph ] 76 CnHygN0pS; 5500 441 1241 212 5526 439 12.28 21.05
23 3-Thienyl Ph Benzyl § 204 CyHuNO,5: 6065 441 1062 1826 €0.50 431 1052 18.04
29 3-Thienyl Ph Ph S 180 CosHpNe0:S; 6011 402 1068 1844 6023 425 1081 1853
30 3-Thienyl p-BrCiHy  Allyl S 150  CxHyBrN,0:5; 4911 381 1010 17.20 4920 374 998 1711
81 3.Thieny! p-BrCgH; Ph S 186 CoHyBrN,0:S; 5231 332 018 1600 5226 332 938 16.08
82 3Thienyl p-CH;CiHy Ph § 178 CpHyN0:S;  6L11 421 1033 1812 6090 451 1052 18.04
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carbonyl band at 1647-1668 em™! in case of compounds (7-18) and a
thiourea carbonyl absorption at 1148-1166 cm~! in case of compounds
(19-32). These data is in agreement with the suggested structures,
The *H NMR spectra of the urea and thiourea derivatives (7-32), ex-
hibited the aromatic protons as multiplets at § 6.76-8.10 ppm region,
exchangeable NH signal at § 8.24-10.00 ppm as well as the other signals
corresponds to R group (Table 1I).

It has been reported that condensation of N,N'-disubstituted thio-
ureas with a-halogeno acids or esters afforded 2-imino-4-oxothi-
azolidines. The reaction proceeds through the intermediate formation
of eyclic pseudo thiochydantoic acid,}*~13 However, in the present study
cyclization of the thiourido group of the thiourea derivatives by treat-
ment with ethyl bromoacetate (or chloroacetic acid), ethyl f-bromopro-
pionate and a-bromoacetophenone afforded the corresponding 4-vxothi-
azolidines (33-41), 4-0x0-4,5-dihydrothiazines (42—46) and thiazolines
(47-52) respectively. The results are outlined in Scheme I and Table I11.

The IR spectra of thiazolidine and thiazine derivatives showed a
cyclic carbonyl absorption at 1720-1742 em~! and two absorption at
1382-1372 cm~! and 1165-1182 em™! for the SO,;N group. The high
value of stretching vibrations for amide carbonyl of 33-41 and 42—46
would be attributed to the proximity of the imine function to the amide’
moiety in both cases. The structures of the above compounds were fur-
ther supported by their 'H NMR data (Table IV),

Finally, cyclization of the urea derivatives with dimethyl malonate in
the presence of NaOEt afforded the corresponding pyrazolebarbiture-
ate (pyrimidine) derivatives (53-56).

The IR spectra of the barbiturate derivatives showed a broad car-
bonyl absorption at 1671-1682 cm~! as well as —OH band at 3379~
3386 cm™t,

EXPERIMENTAL

' NMR spectra were sometimes recorded on a Bruker DPX-400
FT-NMR or on a 390-90 MHz spectrometer using TMS as internal
standard. IR spectra were recorded on a Nicolet FT-IR spectrometer
Magna 520 and Microanalyses were performed on a 2400 Perkin Elmer
Series 2 CHNS Analyser.

N-Substituted-N*-[p-(3,5-disubstituted Pyrazolin-1-yl)
Benzene-sulfonyllurea {7-18}

A mixture of the appropriate pyrazoline derivative (0.01 mol) and anhy-
drous K2CO; (0.1 mol) in dry acetone (50 ml) was stirred and refluxed



TABLE I 'H NMR Spectral Data (8/ppm¥ of Urea and Thisurea Derivatives b

Pyrazoline H uf ¥

———— 4y g
Cotnpd, H4 H5 ArH + NH ¢
no. R R R’ X (2Hm) (H,m) {m} CH, Other i
7 2-Furyl  Me Cyclohexyl O 285-3.45 5.10-5.39 6.95-7.80 (TH) 218 1.44 (11H, m, cyclohexyl)
8 2.Furyl  Me CsHy O 282-3.58 5.35-5.58 7.00-7.95 (12H) 218 6.25 (2H, HY', 4’ of furan, m)
g 2Furyl  Me Naphthyl O 2.80-2.68 5.45-5.40 6.95-8.00 (144) 219 6.5 (2H, H¥, 4’ of furan, m)
10 3-Thienyl Me Cyelohexsl O 2.85-3.65 5.30-5.32 6.34-7.70 (9H) 212 6.20 (2H, H3', 4’ of furan, m)
11 3-Thienyl Me CgHg 0 282-368 522-5.43 6.76-7.72 (13H) 218 142 (11H, m, cyclohexyl)
12 3-Thienyl Me Naphthyl O 280-3.72 5.24-5.50 6.82-5.05 (15H) 2.10 8.28 (1H, Sy, NH)
16 3-Thienyl P-BrCgH; |Cyclohexyl O 2.85-3.90 5.35-5.76 6.85-8.00 (13H) 145 (m, 11H, cyclohexyl)
20 2Furyl  CHy Eenzyl S 2.85-3.65 5.15-5.45 7.00-7.70 (12H) 224 480 (2H, 4,0 =6 Hz, CH,);

6.30 (2H, H3', 4’ of furan, m};
8.40 (1H, S, NH)

21 2Furyl  Me CsHy S 2.90-365 5.16-548 7.00-7.98 {128) 9.80 (1H, §,, NH);

6.30 (2H, H¥', 4' of furan);
23 2-Thienyl Me Benzyl S 275-3.70 5.38-5.72 6.85-8.00 (13M) 2.24 4.82 (28, d.J =6 Hz, CH,% 8.70 (1H. t, NH)
26 3-Thienyl Me Benzyl S 265-3.64 5.20.5.52 6.45-7.90 (13H) 220 478 (2H,d,J = 6 Hz); 8,70 (11, 1, NH)
23 3-Thieny] CgHy Benayl S 300422 5.70-5.99 6.95-8.10 (13H) 4.80 12K,d.J = 6 Hz, CHy); 8.94 (1H, 1. NH)
29 3-Thienyl Cgliy Celiy S 3.20-4.08 5.35-3.68 6.82-7.94 (1SH)

“Solutions in a mixture of CDCly and DMSO.J,,
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TABLE 111 Characteristics Dataof Thiazelidine, Thinzine, Thiazoli and Pyrimidine Derivatives
o
Gompd. Found {$0) Caled. (%)
no. R R R” mp. ) Mol formula e, R N R g - N S

3 2.Furyl Me Allyl 150 CootigoNa0482 54,31 482 1234 1420 $4.05 450 126% 144
B2 2-Furyl Me Benzyl 126 CaHzN40:452 5S40 456 1136 1311 5629 445 1183 1295
35 2-Furyl  Me Ph 238 CaaHzoN404S2 57.64 425 1189 1315 5750 4,17 1166 13.33
36 2-Thieny! Me Allyl 135 CapHnN02Ss 5237 4.67 1238 £1.00 5217 434 1217 2088
37 2.Thienyl Me Benzyl 176 CaH2aN; 0383 §6.55 4.28 1111 1855 5647 4,31 1098 1882
38 2-Thienyl Me Ph 250 CoaHaoN403S: 5575 4.09 1138 19.26 53.64 403 1129 1935
9 3-Thienyl Me Benzyl 124 CayHyaN 0385 56.66 437 1121 1876 5647 431 1098 1882
49 3.Thienyl Me Ph 242 CasHaoN, 045y §5.81 9.87 1142 1920 35.64 403 1129 1935
4L 3.Thienyl Ph Ph =272 CosHnN,&:S 60.33 3.81 1008 17.05 €021 384 1003 17.20
42 2-Puryl  Me Ph 230 CasBnN40s5; 58.49 4.48 1163 13.00 §8.29 445 1133 1295
43 2-Thienyl Me Ph 204 CosHaaN(O38a 5630 422 1102 1866 5647 431 1095 18.82
44 3-Thieny! Me Ph 248 Cay BN 0385 56:62 4.05 1112 1878 56.47 431 1098 1882
45 3.Thienyl Ph Ph 240 CaiHa2eNi 0383 61.01 420 1000 3i6.94 §0.83 419 879 16.98
46 3.Thienyl p-CHzCsHy Ph 232 CaoHzNiCaSy 61.32 422 931 1663 6143 443 9.56 15638
47 2-Furyl  Me ?h 154 CosHu N8 6420 422 1012 1212 8430 444 1037 118
48 2.Thienyl Me Benazyt 155 CagHagNe0:Sy £4.81 477 1021 1691 6474 467 1007 1884
49 2-Thienyl Me Ph 188 CaoH2iN10:Sy €249 425 951 17.08 62.99 432 1007 1727
50 3-Thienyl Me Ph 168 CagH2uNi0283 6263 431 1001 1715 6259 432 1007 17.27
51 2Thienyl Ph Benzy! 218 CasHzuN4 028y 66.41 4.29 1521 1541 6645 443 1519 1518
b2 3-Thienyl Ph Ph 174 CasHagN 0252 621 403 911 1572 66.02 421 906 1533
] 3-Thienyl Me Ph 120 Caybini 50552 57.00 372 1111 12.33 5669 394 1102 1280
B4 3-Thienyl Ph eyclohesyl 196 CyoHaaN,0sSy 6025 492 957 1082 6041 486 972 1L11
55 3.Thienyl p-BrisHy cyciohexyi 224 CaglinBrN 02 $3.05 400 832 1001 5313 412 855 97
66 3-Thienyl p-BrCsHy Ph 158 Caol2 BN, OS2 5339 2312 841 966 5362 3.23 863 9.56
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TABLE IV *HNMR Spectral Data (8/ppm

¥ of Thiazolidine, Thiazine,

‘Thiazoline, and Pyrimidine Derivatives

Pyrazsline H

Compd. H4 HS Thizzolidine

na. R R R’ @Ha)  (H,m) ArH (m) CHy H((2H, s Other
33 2Fuyl  Ms Allyl 2,88-3.75 5.52-5.85 702-7.85 (5H) 219 4.02 6.36 (2H, ms, H3, 4" of furan)
35 2.Furyl Me Ph 295-385 5.40-5.65 7.00-8.00 (10H) 218 430 145 (2, m, HY, 4 of furan}
37 2/Thieny] Me Benzyl 270-308 5.50-5.738 698-2.00 (12H) 215 4.10 4.84 (2H, ¢, CHy of benzyd)
38 2.Thienyl Me Ph 280-385 5.52-550 6.88-7.86 (12H) 216 4.15
41 2-Thienyl Ph Ph 322415 5.20-6.12 £.98-7.80 (17H) 4.20
42 2.Furyl  Me P 2.50-3.70" 5.38-5.60 §as-7.92 (10H) 218 6.40 (2H, m, H3', 4’ of furan}
45 3.Thieayl Ph Ph - 3.15-4.22 5.80-6.20 6.78-7.85 (TH)
47 2Furyl  Me Ph T 2.80-378 5.28-5.50 200-800 (15H) 216 6.38 (2H, m, B3, 4' of furan)
49 2.Thienyl Me Ph 298-405 542-5.68 690706 (18H) 230
52 3-Thieny! FPh Ph _ 3.00-422 540-572 6.82-7.80 (23H) .
53 3Thienyl Me Phr *- T 299-393 5.32-5.60 6.88-7.06 (M4HF 225 s
54 3 Thienyl Ph cyclohexyl 3.34-4.38 552-580 6.98-8.00 (14HF oms—l.unﬂ.m.cyclohesym)

sSolutions in a mixture of CDCl3 and DMS0-ds.

b§ (H-4 4 2CH, of thiazinek.® 2

¢Art + OH.
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1 h. At this temperature a solution of the proper isocyanate(0.01 mol) in
dry acetone (5 ml) was added in a dropwise manner. After the mixture
was stirred and refluxed for 18 h in nitrogen atomosphere, acetone was
removed under reduced pressure, and the solid residuc was dissolved
in water. The crude product was isolated by acidification with 23 HCI
and purified by recrystallisation from ethanol as needles.

N’-Substituted-N3-[p-(3,5-disubstituted Pyrazolin-1-yl)
Benzene-sulfonyl]thiourea (19-32)

A mixture of the appropriate pyrazoline derivative (0.01 mol) and an-
hydrous K;CO; (0.1 mol) in dry acetone (50 ml) was stirred and re-
fluxed 1 h. At this temperature a solution of the proper isothiocyanate
(0.01 mol) in dry acetone (5 ml) was added in a dropwise manner, After
the mixture was stirred and refluxed for 10 h in nitrogen atmosphere,
acetone was removed under reduced pressure, and the solid resiue was
dissolved in water. The crude product was isolated by acidification with
2M HCl and purified by recrystallisation from ethanol as needles.

3-Substituted-2-[p-(3,5-disubstituted Pyrazolin-1-yl)
Benzene-sulfonyl]-4-oxothiazolidines {33-41)

A solution of the appropriate thiourea derivative (0.002 mol) in absolute
ethanol (10 ml) was refluxed with ethylbromoacetate or chloroacetic
acid (0.002 mol) and NaOAc¢ (0.005 mol, 2 ml H,0) for 2 h. The reaction
mixture was then cooled and poured into ice-cold water; the product that
separated was recrystallized from ethanol-benzene mixture as needles.

3-Substituted-2-[p-(3,5-disubstituted Pyrazolin-1-yl}
Benzene-sulfonyl]-4-0x0-5,6-dihydro-1,3-thiazines (42-46)

Asolution of the appropriate thiourea derivative (0.002 mol) in absolute
ethanol (10 ml) was refluxed with ethyl £-bromopropionate (0.002 mol)
and NaOAc(0.005 mol, 2m1 H,0) for 2 h, The reaction mixture was then
covled, filtered, washed with water, and recrystallized from ethanol as
needles.

3-Substituted 2-[p-(3,5-disubstituted Pyrazolin-1-yl)
Benzene-sulfonyl]-4-Phenylthiazolidines (47-52)

A solution of the appropriate thiourea derivative (0.002 mol) inabsclute
ethanol (10 ml) was refluxed with a-bromoacetophenone (0.002 mol) for
2 h. The product that separated during heating was allowed to cool,
filtered, and recrystallized from ethanol as needles.
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3-Substituted-1-[p-(3-thienyi-S5-phenylpyrazol-1-y)
Benzene-sulfonyll-4-hydroxy-2,6-diocxopyrimidines
(53-56)

To a solution of sodium ethoxide in ethanol (0.023 g Na, 8 ml ethanol)
was added successively, diethylmalonate (0,001 mol) and the appropri-
ate urea derivative (0.001 mol) in hot ethancl (10 ml). The resulting mix-
ture was heated on water bath ut 100°C for 2 h, The sedium salt which
precipitated during heating was filtered, dissolved in water (20 ml),
end acidified with cone. HCL The solid which separated was collected,
washed with water, and recrystallized from ethano! as needles.

REFERENCES

11] A, Kemtzberger and i, Burgwitz, Arch. Pharm,, 512, 873 (1579,
12} H. V. Fetel and I\ 8, Fernandes, & Indian Chem, Soe., 67, 321 (1990),
8} P Devcaeg, A, Nuhrich, M, Copdepuy, and G, Devaus, Eur J. Med. Chent,, 28, 265
(1890),
(41 ML 1 Yorieo, H. H. Abbas, and 8, A M. Metwally, Arch. Pharm., 236, 1181 {1987},
(5] H. M. Mukhtar and H, M. Faidallah, Pharsasic, 42, 431 (1987).
{6] B. Roman, Pharmazie, 45, 214 {1950).
71 J. B. Wright, W, E. Dulin, and J. H. Makillin, J 2fed. Chem., 7, 102 (1964),
(8] G. C Gerriteois and W. B. Dulin, Diabketes, 14, 507 (1865),
(8] R Solican, H. L. Faidallah, and 8, K. E)-Sadany, J, Pharm. Sci, 78, 626 119587),
{10} H. M. Faidallah, S. A, Basaif, A. E. A-Ba-Oum, and E, M, Sharshirs (enpublished
resulls),
[11} P Bhargava, & Am, Chene, Sec, 73, 2353 (1951),
(12] F B. Diensand and A. Floyd, J. Am. Cheny. Soc., 67, 2544 (1936),
[12) E. R, Jones, F. A, Robinson, und M. N, Starchan, J. Chem. Soc,, 91 (19485,



