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A b s t r a c t : Condensation of p-sulfamylphenylhydrazine with diketones 1 afforded pyrazoles 2. Reaction of 2 with 
isocyanate and isothiocyanate derivatives gave the corresponding ureas 3 and thioureas 4 respectively. Cyclization of the 
thioureido group of compounds 4 by treating with ethyl bromoacetate, ethyl ß-bromopropionate and a -
bromoacetophenone afforded the corresponding thiazolidinone, thiazinone and thiazoline derivatives 5 , 6 and 1 
respectively. 

Introduction: 
A number of selective inhibitors of cyclooxygenase-2 (COX-2) were shown to possess anti-inflammatory activity with 
little or no gastric side effects1 '2 . To date, two distinct structural classes of molecules have been reported as selective 

3 4 
inhibitors of COX-2, NS-398 and L-745, 337 are members of methanes sulfonamide class of inhibitors, and DUF 

647 , SC-57666, (SC-58125) I are few of the many examples of the tricyclic inhibitors class (Figure 1). 
14 

Recently, it was found that within the 1,5-diarylpyrazole class of COX-2 inhibitors, the p-sulfamylphenyl group 
was essential for good COX-2 inhibitors potency and in vivo efficacy. Also, although there was substantial flexibility in 
functionality allowed at the 3-position of the pyrazole, trifluoromethyl and difluoromethyl were optimal in terms of 
potency and selectivity. In addition, substituents on the phenyl moiety at 5-position of the pyrazole ring had profound 
effects on both in vitro potency and selectivity. Morover, CELEBRX Π is a nonsteroided anti-inflammatory drug that 
exhibits antiflammatory, analgesic, and antipyretic activities in animal models. The mechanism of action of 
CELEBREX is believed to be due to inhibition of prostaglandin synthesis, primarily via inhibition of cyclooxygenase-2 
(COX-2) and at therapeutic concentrations in humans. 

In continuation of our previous work 1 5 2 0 in the synthesis of trisubstituted pyrazoles containing trifluoromethyl 
and/or sulfonamide moieties, many new 1,5-diarylpyrazoles of selective COX-2 inhibitors related to the previously 
reported I and II were synthesised as a class of COX-2 inhbitors. 
Results and Discussion: 

Condensation of the key intermediate, p-sulfamylphenylhydrazine hydrochloride with fluorodiketones ! afforded 
5-substituted-3-trifIuoromethyl-l-(p-sulfamylphenyl)pyrazoles (2; Table 1). The IR spectra of this pyrazoline displayed 
two absoption bands at 3225 cm'1 and 3347 cm"1 indicative of the NH2 group, in addition to two strong bands at 1335-
1345 and 1152-1150 cm"1 for the SO2N group. Their ' h NMR spectra exhibited the aromatic and the NH2 protons as 
multipiets at δ 6.52 - 8.14 (Tabel 2). 
Condensation of pyrazole derivatives 2 with the appropriate isocyanate and isothiocyanate in dry acetone yielded the 
corresponding benzenesulfonylurea 3 and thiourea 4 derivatives respectively (Table 1). The IR spectra of these 
compounds exhibited two bands at 1330-1350 cm 1 and 1150-1165 cm 1 due to SO2N group as well as a urea carbonyl 
band at 1650-1656 cm 1 in the case of compounds 3 and a thiourea carbonyl absorption at 1136-1140 cm 1 in the case 
of compounds 4. The structure of the above compounds 3 and 4 were further supported by their elemental analyses as 
well as ' h NMR spectra (Table 2). 
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Figure 1 
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It has has been reported that condensation of N, N-disubstituted thiourea with chloroacetic acid, its chloride or 
bromide esters afforded 2-imino-4-oxothiazolidines, and the reaction proceeds through the intermidiate formation of the 

22-24 

cyclic pseudothiohydantoic acid . In the present study, cyclization of the thiourea derivatives 4, with ethyl 
bromoacetate, ethyl ß-bromopropionate and α-bromoacetophenone afforded the corresponding 4-oxothiazolidine 5 , 
4 - 0 X 0 - 5 , 6-dihydrothiazine 6 and thiazoline Ί derivatives respectively. IR spectra of 5 and 6 showed a cyclic carbonyl 
absorption at 1721-1739 cm 1 and two lines at 1336-1347 cm 1 and 1151-1163 cm 1 for the SO2N group. The structures 
of the above compounds 5^7 were further supported by their ' h NMR data (Table 2). The sequence of reactions are 
outlined in Scheme 1. 
Experimental: 

Melting point were determined on a Kofler hot stage apparatus and were uncorrected, ' h NMR spectra were 
recorded on a Varian EM 390-90 MHz spectrometer using TMS as internal standard. IR spectra were recorded on 
Unicam SP 1025 infrared spectrometer. 
3-Trifluoromethyl-5-substituted-I-(/>-sulfamylphenyl)pyrazole (2; Table 1): 

A solution of the appropriate diketone ( i ; 0.01 mol) in ethanol (50 ml) was refluxed with p-
sulfamylphenylhydrazine hydrochloride (0.01 mol) for 4 hr, cooled and diluted with water. The precipitated crude 
product was filtered and recrystallized from ethanol as needles. 
p-(3-Trifluoromethyl-5-substituted-pyrazole-l-yl)benzenesulfonyIureas (3; Table 1): 

A mixure of 2 (0.01 mol) and anhydrous potassium carbonate (0.02 mol) in dry acetone (25 ml) was stirred and 
refluxed for Ihr. At this temperature, a solution of the appropriate isocyanate (0.015 mol) in dry acetone (5 ml) was 
added dropwise. After the mixture was stirred and refluxed overnight, acetone was removed under reduced pressure, 
and the solid residue was dissolved in water. The crude product was isolated by acidification with 2N HCl and purified 
by recrystallization from ethanol as needles. 
/>-(3-Trifluoro-5-substituted-pyrazol-l-yl)benzenesulfonylthioureas (4; Table 1): 

A mixure of 2 (0.01 mol) and anhydrous potassium carbonate (0.02 mol) in dry acetone (25 ml) was stirred and 
treated with the appropriate isothiocyanate (0.012 mol). After the mixture was stirred and refluxed for 10 hr, acetone 
was removed under reduced pressure, and the solid mass dissolved in water and acidified with 2N HCl. The crude 
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product was purified by recrystallization from ethanol as needles. 
3-Substituted-2|/>-(3-trifluoro-5-substituted-pyrazol-l-yl)benzenesulfonylimino]-4-oxothiazolidines (5;TabIe 1): 

A mixture of 4 (0.01 mol), ethyl bromoacetate (0.01 mol) and sodium acetate (0.02 mol) in absolute ethanol 
(30 ml) was refluxed for 2hr. The reaction mixture was then filtered while hot, concentrated and allowed to cool. The 
product obtained was recrystallized from ethanol as needles. 
3-Substituted-2-[p(3-trifluoro-5-substituted-pyrazol-l-yI)benzenesulfonylimino]-4-oxo-5,6-dihydro-l,3-thiazines 
(6; Table 1): 

A solution of 4 (0.01 mol) in absolute ethanol (20 mol) was refluxed with ethyl ß-bromopropionate (0.01 mol) 
and sodium acetate (0.02 mol) for 2hr. The reaction mixture was then cooled and poured into water; the precipitated 
thiazine was recrystallized from ethanol as needles. 
3-Substituted-2-l^-(3-trifluoro-5-thienylpyrazol-l-yl)benzenesulfonyliminol-l,3-thiazolines (7; Table 1): 

A solution of the corresponding thiourea derivative 4 (0.01 mol) in absolute ethanol was refluxed with 
a-bromoacetophenone (0.01 mol) and sodium acetate (0.02 mol) for 2h. The reaction mixture was then cooled and 
poured into water; the precipitated thiazoline was recrystallized from ethanol as needles. 
References: 
(1) D. B. Reitz, P. C. Isakson, Curr. Pharm. Des., 1, 211 (1995). 
(2) D. Β. Reitz, Κ. Seibert, Annu. Rep. Med Chem., 30, 179 (1995). 
(3) N. Futaki, S. Takahashi, M. Yokoyama, I. Arai, S. Higuchi and S. Otomo, Prostaglandins, 37, 55 (1994). 
(4) S. C. Ki, W. C. Black, C. C. Chan, A. W. Ford-Hutchinson, J-Y. Gauthier, R. Gordon, D. Guay, S. Kargman, C. 

K. Lau, J. Mancini, N. Ouimet, P. Roy, P. Vickers, E. Wong, R. N. Young, R. Zamboni and P. Prasit, J. Med. 
Chem., 38, 4897 (1995). 

(5) K. R. Gans, W. Galbraith, R. J. Roman, S. B. Haber, J. S. Kerr, W. K. Schmidt, C. Smith, W. E. Hewes and N. 
R. Ackerman, J. Pharmacol. Exp. Ther., 254, 180 (1990). 

(6) D. B. Reitz, J. J. Li, Μ. B. Norton, E. J. Reinhard, J. T. Collins, G. D. Anderson, S. A. Gregory, C. M. Koboldt, 
W. E. Perkins, K. Seibert and P. C. Isakson, J. Med. Chem. 37, 3878 (1994). 

(7) D. B. reitz, J. J. Li, Μ. B. Norton, E. J. Reinhard, Η. C. Huang, M. A. Penick, J. T. Collins and D. J. Garland, 
Med. Chem. Res., 5, 531 (1995). 

(8) J. J. Li, G. D. Anderson, E. G. Burton, J. N. Cogburn, J. T. Collins, D. J. Garland, S. A. Gregory, H.-C. Huang, 
P. C. Isakson, C. M. Koboldt, E. W. Logusch, Μ. Β. Norton, W. Ε. Perkins, Ε. J. Reinhard, Κ. Seibert, A. W. 
Veenhuizen, Y. Zhang and D. B. Reitz, J. Med. Chem., 38, 4570 (1995). 

(9) K. Seibert, Y. Zhang, Κ. Leahy, S. Hauser, J. Masferrer, W. Poskins, L. Lee and P. Isakson, Proc. Natl, Acad. 
Sei. U.S.A.. 31 , 12013(1994). 

(10) D. B. Reitz, H. C. Huang and others, Bioorg. Med. Chem. Lett., 5, 867 (1995). 
(11) D. J. Pinto, W. J. Pitts, R. A. Copeland, Μ. B. Covington, J. Trzaskos, and R. Magolda, Med. Chem., Res., 5, 394 

(1995). 
(12) W. W. Wilkerson, R. A. Cepeland, Μ. B. Covington, Μ. F. Grubb, W.E. Hewes, J. S. Kerr and J. M. Trzaskos, 

Med. Chem. Res. 5, 399 (1995). 
(13) J. J. Li, Μ. B. Norton, E. J. Reinhard, G. D. Anderson, S. A. Gregory, P. C. Isakson, C. M. Koboldt, J. L. 

Masferrer, W. E. Perkins, Κ. seibert, Y. Zhang, Β. S. Zweifel and D. B. Reitz, J. Med. Chem., 39, 1846 (1996). 
(14) Thomas D. Penning, John J. Talley, Stephen R. Bertenshaw, J. S. Carter, P. W. Collins, S. Docter, M. J. Graneto, 

L. F. Lee, J. W. Malecha, J. M. Miyashiro, R. S. Rogers, D. J. Rogier, S. S. Yu, G. D. Anderson, E, G. Burton, J. 
N. Cogburn, S. A. Gregory, C. M. Koboldt, W. E. Perkins, Κ. Seibert, A. W. Veenhuizen, Y. Zhang, P. C. 
Isakson, J. Med. Chem. 40, 1347 (1997). 

(15) Raafat Soliman, Hassan M. Faidallah and Samir K. El-Sadany, J. Pharm. Sei., 76, 626 (1987). 
(16) Hassan. M. Faidallah and Hassan M. Mokhtar, Indian J. Chem., 27B, 245 (1988). 
(17) Hassan M. Faidallah, Mohamed S. I. Makki, Abd El. Massry and Seham Y. Hassan, Pharmazie, 52 (1997). 
(18) Hassan M. Faidallah, Hassan M. Mokhtar., Ahmed G. Nassar and Mohamed Morsi, Bull. Fac. Sei. Assiut univ. 

24, 187 (1995). 
(19) Hassan A. Albar, Mohamed S. I. Makki and Hassan M. Faidallah, J. Chem. Research (s) 40, (1997). 
(20) Hassan M. Faidallah and Mohamed S. I. Makki J. Chinese Chem. Soc., 41 585 (1994), 
(21) Hassan A. Albar, Salem A. Basaif, Hassan H. Faidallah, J. Fawcett and D. R. Russell, J. Sudi Chem. Soc., 3, 199 

(1999). 
(22) P. Bhargava, J Am. Chem. Soc. 73, 3353 (1951). 
(23) F. B. Dians and A. Floyd, J. A. Chem. Soc., 57, 2544 (1936). 
(24) E. R. H. Jones, F. A. Robinson and Η. N. Starchan, J. Chem. Soc. 91 (1946). 

Received on May 20, 2003. 

488 


