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SYNTHESIS OF N1-SUBSTITUTED, N3-[P-(3-ETHOXY-
CARBONYL-4,5-DIHYDRONAPHTHO[1,2-c]PYRAZOL-
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AND THIOUREA DERIVATIVES. CLASS
OF CYCLOOXYGENASE-2 INHIBITORS
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Several urea and thiourea derivatives (2a–f ) were prepared by the reac-
tion of dihydronaphthopyrazolylbenzenesulfonamide (1) with the cor-
responding isocyanates and isothiocyanates, respectively. The benzene-
sulfonylthioureas (2d,e) were cyclized with ethyl bromoacetate, ethyl
β-bromopropionate and α-bromoacetophenones to give the correspond-
ing 4-oxothiazolidine (3a,b), 4-oxo-5,6-dihydrothiazine (4a,b) and
thiazoline derivatives (5a–d) respectively.

Keywords: Dihydrothiazine; thiazolidine; thiazoline

INTRODUCTION

A number of selective inhibitors of cyclooxygenase-2 (COX-2) were
shown to possess antiinflammatory activity with little or no gastric side
effects (Figure 1).1,2 To date, two distinct structural classes of molecules
have been reported as selective inhibitors of COX-2, NS-3983 and
L-745, 3374 are members of the methanesulfonanilide class of in-
hibitors, and DUP 697,5 SC-576666−8 and SC-581259 are few of the
many examples of the tricyclic inhibitors class.10−13 Recently,14 it was
found that within the 1,5-diarylpyrazole class of COX-2 inhibitors, the
p-sulfamoylphenyl group was essential for good COX-2 inhibitors po-
tency and in vivo efficacy.

Address correspondence to Hassan M. Faidallah, Chemistry Department, Faculty of
Science, Alexandria University, Alexandria, Egypt.
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FIGURE 1 Selective Inhibitors of Cyclooxygenase-2

In continuation of our previous work15−20 in the synthesis of pyra-
zole compounds containing sulfonamide moieties, many new pyrazole
derivatives were synthesized as a class of cyclooxygenase-2 inhibitors.

DISCUSSION

Urea and thiourea derivatives were prepared by the reactions of pyra-
zole derivative8 (1) with isocyanates and isothiocyanates to give the
corresponding dihydronaphthopyrazolylbenzenesulfonylureas (2a–c)
and thioureas (2d–f) respectively. The data are shown in Scheme 1 and
Table I.

The infrared spectra of the urea and thiourea derivatives (2a–f) re-
vealed an ester carbonyl absorption at 1701–1724 cm−1, two bands for
the symmetrical and asymmetrical vibrations of the SO2 group at 1140–
1190 cm−1 and 1310–1375 cm−1 as well as a urea carbonyl stretch-
ing at 1644–1652 cm−1 in case of compounds (2a–c) and thiocarbonyl
stretching at 1085–1109 cm−1 in case of compounds (2d–f). The NH
bands appeared at 3132–3350 cm−1 (Table II). Their 1H NMR Spec-
tral data are summarized in Table III. They showed a multiplet in the
region δ 2.96–3.30 for H-5 and H-4, as well as a triplet of three pro-
tons intensity at δ 1.34–1.47 and a quartet of two protons intensity
at δ 4.35–4.45 for the CH3 and CH2 of the ester group, respectively
(Table III). Further evidence concerining the structure of the forgo-
ing urea and thiourea derivatives (2a–f) has been derived from their
13C NMR spectra which revealed the expected number of signals for
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SCHEME 1

the mentioned compounds as well as the C O and C S signals at δ
176.00 and 205.00 for the urea and thiourea derivatives, respectively
(Table IV).

Cyclization of the benzenesulfonylthioureas (2d–f) with ethyl bro-
macetate, ethyl β-bromoprpionate and α-bromoacetophenones yielded
the corresponding 4-oxothiazoldine, 4-oxo-5,6-dihydrothiazine and thi-
azoline derivatives (3a,b), (4a,b), and (5a–d) respectively. The results
of the reactions are summarized in Scheme 1 and Table V.

The infrared spectra of compounds (3a,b) showed a cyclic carbonyl
absorption at 1728–1746 cm−1, two bands at 1335–1382 cm−1 and
1172–1180 cm−1 for the SO2N group as well as an ester carbonyl
stretching at 1713–1721 cm−1 (Table VI). The high value of stretching
vibrations for amide carbonyl of 3a,b would be attributed to the prox-
imity of the imine function to the amide moiety. The 1H NMR spec-
tral data further supported the suggested structures. They displayed
a multiplet at δ 3.20–3.34 for H-4 and H-5, a triplet of three pro-
tons intensity at δ 1.37–1.40 and a quartet of two protons intensity at
δ 4.45–4.53 for the CH3 and CH2 of the ester group respectively. In ad-
dition, compounds (3a,b) revealed a singlet of two protons intensity at
δ 3.92–4.13 for H-5′ of thiazolidinone moiety while, compounds (4a,b)
showed a multiplet of four protons intensity at δ 4.43–4.48 due to H-5′

and H-6′ of the thiazinone ring (Table VII).
Further evidence concerning the structure of the thiazolidinone (3a)

has been derived from its mass spectrum which showed no molec-
ular ion peak, but it gave fragments that confirmed the structure.
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TABLE II IR Spectral Data of Pyrazolebenzenesulfonylurea and Thiourea
Derivatives (2a–f )

CO CO or CS CH
Cpd R X (ester) (urea) SO2 (aliphatic) NH

2a Ph O 1701 1644 1336, 1161 2835–3055 3291
2b Naphthyl O 1724 1649 1339, 1157 2830–3060 3312
2c Cyclohexyl O 1716 1652 1371, 1182 2854–3058 3350
2d Ph S 1720 1109 1371, 1142 2840–3048 3132
2e Benzyl S 1723 1097 1347, 1133 2835–3052 3288
2f Allyl S 1704 1085 1339, 1158 2850–3062 3262

The most common prominent peaks as well as their fragmentation
pathways are shown in Scheme 2. Elimination of HS radical from
the molecular ion leads to the weak abundant ion (i) at m/z 539,
which subsequently loses an ethoxycarbonyl radical giving the weak
intense radical cation (ii) at m/z 466. Fragmentation of the molec-
ular ion accounts for the observation of the cation (iii) at m/z 177
and the radical cation (iv) at m/z 381. The weakly abundant peak
(v) at m/z 308 arising by elimination of ethoxycarbonyl radical from
(iv). The base peak appeared at m/z 163 which is obtained from (iii)

SCHEME 2
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TABLE VI IR Spectral Data of Pyrazolethiazolidine (3a–b),
Thiazine (4a–b), and Thiazoline (5a–d) Derivatives

CO CO CH
Cpd R (cyclic ketone) (ester) SO2 (aliphatic)

3a Ph 1746 1714 1369, 1155 2830–3072
3b CH2Ph 1739 1713 1375, 1154 2840–3078
4a Ph 1732 1716 1370, 1148 2850–3065
4b CH2Ph 1728 1714 1369, 1149 2835–3075
5a Ph 1716 1350, 1154 2835–3058
5b CH2Ph 1713 1375, 1158 2850–3078
5c Ph 1721 1370, 1155 2845–3048
5d Ph 1716 1370, 1174 2830–3062

by lossing a methylene radical. Other fragmentations are also outlined
in Scheme 2.

EXPERIMENTAL

1H and 13C NMR spectra were recorded on Bruker DPX-400FT
NMR spectrometers using TMS as internal standard. Mass spec-
tra were determined on a Kratos MS 30. The Infrared spectra
were measured on a Nicolet Magna FT 520 spectrophotometer us-
ing potassium bromide pellets. Microanalyses were performed on a
2400 Perkin Elmer Series 2 CHNS analyzer. Melting points were
determined on a Gallenkamp melting point apparatus and are
uncorrected.

General Method for Preparation of N1-Substituted
N3-[p-(3-ethoxycarbonyl-4,5-dihydronaphtho[1, 2-c]-
pyrazol-2-yl)benzenesulfonyl]ureas (2a–c)

A mixture of 3-ethoxycarbonyl-2-p-sulfamylphenyl-4,5-dihydronaph-
tho[1,2-c]pyrazole (1, 0.5 g, 0.00126 mol), and anhydrous potassium
carbonate (0.5 g, 0,0036 mol) in dry acetone (25 ml) was stirred
and refluxed for 1 h. At this temperature, a solution of the ap-
propriate amounts of isocyanates (0.00136 mol) in dry acetone
(5 ml) was added dropwise, and the reaction mixture stirred and
refluxed for 18 h. The acetone was removed under reduced pres-
sure and the solid residue dissolved in water. The crude prod-
uct was isolated by acidification with 2M HCl and purified by
recrystallization from ethanol-benzene mixture (2:1) to give cream
needles.
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General Method for Preparation of N1-Substituted
N3-[p-(3-ethoxycarbonyl-4,5-dihydronaphtho[1,2-c]-
pyrazol-2-yl)benzenesulfonyl]thioureas (2d–f)

A mixture of 3-ethoxycarbonyl-2-p-sulfamylphenyl-4,5-dihydrona-
phtho[1,2-c]pyrazole (1, 1 g, 0.0025 mol), anhydrous potassium
carbonate (1 g, 0,0072 mol) in dry acetone (25 ml), and the ap-
propriate amounts of isothiocyanates (0.0026 mol) was stirred un-
der reflux for 10 h. The acetone was removed under reduced
pressure and the solid residue dissolved in water. The crude
product was isolated by acidification with 2M HCl. The pre-
cipitated product was filtered off, washed with little amount of
ethanol, dried, and recrystallized from ethanol to give pale yellow
needles.

General Method for Preparation of 3-Substituted-2-
[p-(3-ethoxycarbonyl-4,5-dihydronaphtho[1,2-c]-
pyrazol-2-yl)benzenesulfonylimino]-4-oxothiazolidine (3a,b)

A solution of N1-phenyl-N3-[p-(3-ethoxycarbonyl-4,5-dihydronaphtho
[1,2-c]pyrazol-2-yl)benzene-sulfonyl]thioureas (2a, 0.5 g, 0.00049 mol),
or its 3-substituted benzyl derivatives (2b, 0.4 g, 0.00073 mol)
in absolute ethanol (20 ml) was refluxed with 2.2 equivalent
of ethyl bromoacetate and 1.1 equivalent of sodium acetate for
2 h. The reaction mixture was then cooled and poured into
ice-cold water. The crude product that separated was filtered
off, dried, and recrystallized from ethanol-benzene to give cream
needles.

General Method for Preparation of 3-Substituted-
2-[p-(3-ethoxycarbonyl-4,5-dihydronaphtho[1,2-c]-
pyrazol-2-yl)benzenesulfonylimino]-
4-oxo-5,6-dihydro-1,3-thiazine (4a,b)

A solution of N1-phenyl-N3-[p-(3-ethoxycarbonyl-4,5-dihydronaphtho
[1,2-c]pyrazol-2-yl)benzene-sulfonyl]thioureas (2a, 0.2 g, 0.00038 mol),
or its 3-substituted benzyl derivatives (2b, 0.2 g, 0.00037 mol) in
absolute ethanol (20 ml) was refluxed with 1 equivalent of ethyl
β-bromopropionate and 2 equivalent of sodium acetate for 2 h.
The reaction mixture was worked up as previously mentioned for
preparation of (3a,b) to give the corresponding product as cream
needles.
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General Method for Preparation of 3,4-Disubstituted-2-[p-(3-
ethoxycarbonyl-4,5-dihydronaphtho[1,2-c]pyrazol-
2-yl)-benzenesulfonylimino]4-oxo-5,6-
dihydro-1,3-thiazoline (5a--d)

A solution of the corresponding thiourea derivative (0.1 g) in absolute
ethanol (20 ml) was refluxed with 1 equivalent of 2-bromoacetophenone
derivatives, and 2 equivalent of sodium acetate for 2 h. The reaction
mixture was worked up as previously mentioned for preparation of
(3a,b) to give the corresponding product as cream needles.
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