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Fourteen new 3-[4-(amino/methylsulfonyl)phenyl]methylene-indolin-2-one derivatives were synthe-
sized. Six compounds displayed potent inhibitory activities against COX-1/2 and 5-LOX with IC50 in the
range of 0.10–9.87 lM. Particularly, 10f exhibited well balanced inhibitory action on these enzymes
(IC50 = 0.10–0.56 lM). More importantly, 10f and several other compounds had comparable or stronger
anti-inflammatory and analgesic activities, but better gastric tolerability in vivo, as compared with
darbufelone mesilate and tenidap sodium. Therefore, our findings may aid in the design of new and safe
anti-inflammatory reagents for the intervention of painful inflammatory diseases, such as rheumatoid
arthritis at clinic.

� 2010 Elsevier Ltd. All rights reserved.
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Nonsteroidal anti-inflammatory drugs (NSAIDs) are one kind of
the medications widely used in the world because of their high
efficacy in reducing pain and inhibiting inflammation.1 Many
NSAIDs can inhibit the activity of cyclooxygenase enzymes (COX-
1 and COX-2), which catalyze the biotransformation of arachidonic
acid to prostaglandins (PGs).2 However, clinical studies revealed
that continual treatment with NSAIDs is associated with numerous
side effects, such as gastrointestinal (GI) bleeding,3 myocardial
infarction and stroke.4 The adverse effects of NSAIDs are likely
attributed to the reduced production of COX-1-related PGs that
are critical regulators of the maintenance of GI mucosal integrity,5

and to the imbalance of thromboxane A2 (TXA2) and prostacyclin
(PGI2) production,6,7 two opposite actors in regulating the homeo-
stasis of coagulation.8 Hence, development and discovery of new
reagents that can modulate COX-1 and COX-2 activity will be of
importance for the controlled inflammation.

Notably, arachidonic acid can also be metabolized through the
lipoxygenase (LOX) pathway, particularly by 5-lipoxygenase
(5-LOX) to form hydroperoxy eicosanoic acid, leading to the pro-
duction of leukotrienes (LTs), which are potent inflammatory
mediators.9 The LTs have been associated with the development
of NSAIDs-related gastrointestinal side effects.10,11 Furthermore,
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increased levels of LTB4 are detected in the gastric mucosa of
NSAID-treated patients12 and high levels of LTs may contribute
to the development of atherosclerosis, myocardial infarction, and
stroke.13,14 Apparently, simultaneous inhibition of COX and
5-LOX should inhibit inflammation and mitigate the NSAIDs-
related adverse effects.15

Indole skeleton exists in a variety of natural products and is the
precursor to many pharmaceuticals, such as indomethacin and
tenidap (Chart 1). Tenidap is a cytokine modulator and COX/5-
LOX inhibitor,16 which was more effective in the clinical treatment
of rheumatic arthritis than traditional NSAIDs such as piroxicam
and diclofenac.17,18 However, it entered market only for a short
time in Europe because of the liver and kidney toxicity, which
H2N
O

tenidap
Cl

indomethacin

Chart 1. Chemical structures of indomethacin and tenidap.
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was likely attributed to its reactive oxidative metabolites of thio-
phene moiety.19–21

To develop alternative anti-inflammatory agents, we conducted
exploratory research focusing on replacement of thiophene ring in
tenidap molecule with aminosulfonylphenyl or methylsulfonyl-
phenyl moiety, the common pharmacophores of some anti-inflam-
matory agents.22–24 We hypothesized that this modification may
be beneficial to enhance COX/5-LOX inhibitory activities and
abolish the toxicity of thiophene moiety.

Herein, we report the synthesis of 3-[4-(amino/methylsulfo-
nyl)phenyl]methylene-indolin-2-one derivatives and their biologi-
cal activities.

For synthesis of the target compounds, indolin-2-ones 6a–e
were synthesized from appropriate anilines according to the re-
ported procedures (Scheme 1).25,26 Briefly, isonitrosoacetanilides
2a–e were prepared by the condensation of appropriate anilines
1a–e with chloral hydrate and oxammonium hydrochloride,
respectively, in 70–90% yields. The subsequent cyclization of
2a–e in the presence of concentrated sulfuric acid afforded 3-imin-
oindolin-2-ones 3a–e, which were directly hydrolyzed to generate
isatins 4a–e in 45–85% yields. Finally, indolin-2-ones 6a–e were
obtained by a Wolff–Kishner–Huang reduction of 4a–e in 50–90%
yields. 5-Bromoindolin-2-one 6f was obtained by the bromination
of indolin-2-one 6a with bromine in hot water,27 and 5-nitroindo-
lin-2-one 6g from nitration of indolin-2-one 6a at �5 to 0 �C
followed by recrystallization in aqueous acetic acid.28

The target compounds 9a–g and 10a–g were synthesized by
Knoevenagel condensation of indolin-2-ones 6a–g with 4-sulfa-
moylbenzaldehyde 8 or the commercially available 4-methylsulfo-
nylbenzaldehyde, as illustrated in Scheme 2. The oxidation of
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Scheme 2. The synthetic pathway of the target compounds 9a–g and 10a–g. Reagents an
H2O, reflux; (c) 6a–g, NaOAc, HOAc, ruflux.
4-toluenesulfonamide using chromic oxide in the mixture of acetic
acid, acetic anhydride, and concentrated sulfuric acid afforded
4-[bis(acetyloxy)methyl]benzenesulfonamide 7, which was hydro-
lyzed in the refluxing mixture of alcohol, water and concentrated
sulfuric acid to furnish 4-sulfamoylbenzaldehyde 8 in 40% yield.29

Initially, the target compounds were synthesized via the Knoeve-
nagel reaction using piperidine as catalyst in methanol or ethanol
to generate a mixture of E and Z geometrical isomers (described as
follows), which were difficult to be separated.30 Alternatively, the
target compounds were prepared by refluxing in acetic acid in
the presence of sodium acetate.

The target compounds 9a–g and 10a–g could exist as either E or
Z-isomers due to the exocyclic double bond. To determine the con-
figuration of the target compounds, 10f was characterized by a nu-
clear Overhauser effect (NOE) experiment. Obviously, if 10f
belongs to the Z-isomer, NOE analysis would reveal interaction be-
tween the vinyl proton and H-4 on the indolin-2-one ring. In fact,
there was no interaction between the vinyl proton and H-4 in the
spectrum. However, the strong interaction between H-4 and H-20

or H-60 proton was observed (Supplementary data), indicating that
10f was E-isomer with the chemical shifts of H-20 and H-60 protons
in the range 7.94–7.96 ppm (Chart 2).

Notably, the target compounds we first obtained were a mix-
ture of E and Z-isomers when piperidine was employed as the cat-
alyst as described above. We analyzed that the chemical shifts of
H-20 and H-60 protons for the Z but not E-isomer would go down-
field due to the deshielding effect of the carbonyl group. Indeed,
1H NMR spectra data revealed that the chemical shifts of H-20

and H-60 for the Z-isomer of 10f were at 8.48–8.50 ppm (Supple-
mentary data), which were much higher than 7.94–7.96 ppm for
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Chart 2. Determination of 10f configuration by NOE analysis. Data shown are the
chemical shifts of H-20 and H-60 protons of 10f.

Table 1
Inhibitory activity of the target compounds against COX-1/COX-2 and 5-LOX in vitro

R
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Compound R IC50
a (lM) COX-2 S. I.b

COX-1 COX-2 5-LOX

DBFc — 37.60 0.11 0.61 341.82
TNDd — 2.56 8.40 36.70 0.31
9a H >50 >50 >50 n.d.
9b 5-F 0.62 0.18 9.87 3.44
9c 5-Cl 0.16 3.31 3.37 0.05
9d 5-CH3 >50 >50 >50 n.d.
9e 6-Cl >50 >50 >50 n.d.
9f 5-Br 24.63 20.88 10.55 1.18
9g 5-NO2 0.14 3.72 3.06 0.04
10a H 9.32 5.52 9.51 1.69
10b 5-F 8.99 >50 9.42 n.d.
10c 5-Cl >50 3.82 >50 n.d.
10d 5-CH3 >50 >50 >50 n.d.
10e 6-Cl 0.24 2.39 2.99 0.10
10f 5-Br 0.11 0.10 0.56 1.10
10g 5-NO2 0.50 3.29 3.91 0.15

n.d. not determined.
a The concentration (lM) of test compound causing 50% inhibition of LTB4 (5-

LOX), 12-HHTrE (after 30 min incubation with A23187 alone) for COX-1, or 12-
HHTrE (after 24 h incubation with A23187 plus LPS) for COX-2, determined by
HPLC. Data are expressed as the mean from the dose–response curves of at least
three independent experiments and intra-group variation was less than 12%.
Vehicle control had no inhibitory effect on these enzymes (data not shown).

b In vitro COX-2 selectivity index (COX-1 IC50/COX-2 IC50).
c Darbufelone mesilate.
d Tenidap sodium.
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the E-isomer, consistent with the previous reports.30,31 In this
regard, the chemical shifts of phenyl H-20 and H-60 protons for
other target compounds (9a–g, 10a–e, and 10g) were in the range
of 7.86–8.03 ppm, which were similar to that of 10f E -isomer
(7.94–7.96 ppm), suggesting that the configurations of other target
compounds were the E-isomer.

The target compounds 9a–g and 10a–g were preliminarily eval-
uated in vitro for their ability to inhibit 5-LOX and COX activities
by measuring the formation of LTB4 (a product of 5-LOX) and
12-hydroxyheptadecatrienoic acid (12-HHTrE, a product of COX)
in rabbit peripheral venous blood samples stimulated with the cal-
cium ionophore A23187 alone or in combination with lipopolysac-
charide (LPS).32 Two well-known COX/5-LOX dual inhibitors,
darbufelone mesilate (DBF)33 and tenidap sodium (TND), were
used as reference standards. As shown in Table 1, DBF displayed
potent inhibitory activity against COX-2/5-LOX but relatively weak
against COX-1, while TND inhibited COX-1 activity more potently
than COX-2, which were consistent with previous reports.16,33 Six
target compounds (9b, 9c, 9g, and 10e–g) exhibited potent inhibi-
tory action on these three enzymes, and their anti-COX-1 and anti-
5-LOX activities were more potent than DBF and TND, respectively.
Particularly, 10f showed excellent inhibitory activity against COX-
1 (IC50 = 0.11 lM), COX-2 (IC50 = 0.10 lM), and 5-LOX
(IC50 = 0.56 lM), respectively, and its inhibitory activities were
well balanced for these enzymes. Compound 9b also had strong
inhibitory activity against COX-1 (IC50 = 0.62 lM) and COX-2
(IC50 = 0.18 lM), which had the highest COX-2 selectivity among
the target compounds tested. These novel compounds with potent
inhibitory activity were worthwhile for further bioactivities evalu-
ation in vivo.

Furthermore, the in vivo anti-inflammation activities of
aminosulfonyl derivatives (9b, 9c, and 9g) and methylsufonyl
derivatives (10a, 10c, and 10e–g) were evaluated using a
well-known rat model of the carrageenan-induced paw oedema.34

Male Wistar rats were randomized for oral treatment with DBF
(13.0 mg/kg body weight), with an equimolar dose of TND, or
individual compounds (n = 10 per group). One hour after treat-
ment, the rats were injected with 0.1 mL of 1% carrageenan in
saline in right footpad and the volumes of the paw for individual
rats were measured using a plethysmometer at 0, 1, 3, and 6 h
post-carrageenan treatment (Table 2). Injection with carra-
geenan-induced inflammation and increased the volume of the
paw at 1 h post-injection. The volume of the paw further increased
with time. In contrast, treatment with most of the target
compounds significantly mitigated the carrageenan-induced
inflammation in rats. Notably, the inhibitory effects of 9b, 10a,
10e, and 10f were stronger than that of DBF and TND, especially
for 10f. These data clearly demonstrated that these compounds
have strong anti-inflammatory activity in vivo.

Next, the compounds at an equimolar dose of DBF (26.0 mg/kg
body weight) were evaluated for their analgesic activities using the
acetic acid induced writhing assay in mice.35 As shown in Table 3,
treatment with each of the target compounds significantly reduced
the numbers of writhes in mice (P <0.01), indicating that these
compounds displayed strong analgesic activity. Especially, 9c,
10f, and 10g had more potent analgesic activity than TND, while
similar to DBF.

To determine the potential ulcerogenic effect, groups of male
Wistar rats were treated orally with vehicle control or individual
compounds daily for consecutive 7 days, respectively. The total
numbers and areas of gastric ulcers in the stomachs of individual
rats were examined (Table 4). Treatment with the test compounds,
but not the control, did induce various sizes of ulcers in the stom-
achs of these rats. All target compounds tested caused fewer gas-
tric ulceration than TND (P <0.01). Notably, the total areas of
gastric ulcers in the groups of rats received some compounds were
similar to that of the DBF-treated rats, while the total areas of gas-
tric ulcers in the 9b, 9c, 9g and 10f treated rats were significantly
smaller than that of the DBF-treated rats (P <0.05). Given that DBF
had been shown to have less gastric adverse effect in human,33 our
data clearly indicated that these new compounds may be better
gastrically tolerized in human.

Analysis of structure–activity relationship (SAR) revealed that
compounds 10a, 10e, and 10f with a methylsulfonyl substituent
had stronger inhibitory activity against COX-1/2 and 5-LOX than
that of the corresponding sulfamoyl analogs 9a, 9e, and 9f. Further-
more, introduction of methyl (an electron-donating group) into the
C-5 position of the indolin-2-one ring reduced their inhibitory
activities (e.g., 9a vs 9d, 10a vs 10d). In contrast, introduction of



Table 2
Anti-inflammatory activity of the target compounds against the carrageenan-induced paw edema in rats (n = 10)

Compound Dose (mg/kg) Increase in paw volumea (mL) Inhibition rate (%)

1 h 3 h 6 h 1 h 3 h 6 h

Vehicle — 0.21 ± 0.07 0.36 ± 0.08 0.51 ± 0.07 — — —
DBF 13.00 0.17 ± 0.04** 0.23 ± 0.08** 0.42 ± 0.06** 19.05 36.11 17.65
TND 10.38 0.16 ± 0.04** 0.22 ± 0.06** 0.41 ± 0.04** 23.81 38.89 19.61
9b 9.65 0.14 ± 0.04** 0.20 ± 0.05** 0.37 ± 0.06* 33.33 44.44 27.45
9c 10.15 0.17 ± 0.05** 0.24 ± 0.04** 0.41 ± 0.08* 19.05 33.33 19.61
9g 10.47 0.19 ± 0.04ns 0.28 ± 0.08* 0.44 ± 0.09ns 9.52 22.22 13.73
10a 9.08 0.15 ± 0.06** 0.22 ± 0.06** 0.40 ± 0.04** 28.57 38.89 21.57
10c 10.12 0.18 ± 0.07* 0.29 ± 0.05** 0.43 ± 6.59* 14.29 19.44 15.69
10e 10.12 0.16 ± 0.07** 0.21 ± 0.10** 0.40 ± 0.05** 23.81 41.67 21.57
10f 11.48 0.14 ± 0.05** 0.19 ± 0.05** 0.36 ± 0.05** 33.33 47.22 29.41
10g 10.44 0.15 ± 0.05** 0.24 ± 0.05** 0.39 ± 0.09** 28.57 33.33 23.53

Ns—not significant.
a Increase in paw volume was calculated as (the volume after carrageenin injection) � (the volume before injection). Data analyzed by one way ANOVA followed by

Dunnett’s t-test.
* P <0.05.

** P <0.01 significant difference versus vehicle control.

Table 3
Analgesic activity of the target compounds against the acetic acid induced writhing in
mice

Compound Dose (mg/kg, po) Number of writhes
in 15 min following
treatment (Mean ± SD)a

Inhibition
rate (%)

Vehicle — 49.3 ± 10.53 —
DBF 26.00 6.8 ± 3.43** 86.2
TND 20.76 14.6 ± 2.31** 70.4
9b 19.30 22.7 ± 4.63** 54.0
9c 20.30 9.5 ± 3.16** 80.7
9g 20.94 29.2 ± 3.20** 40.8
10a 18.16 22.5 ± 2.88** 54.4
10c 20.24 18.1 ± 6.70** 63.3
10e 20.24 22.1 ± 4.15** 55.2
10f 22.96 8.5 ± 2.49** 82.8
10g 20.88 13.2 ± 3.27** 73.2

a Data analyzed by one way ANOVA followed by Dunnett’s t-test.
** P <0.01 significant difference vs vehicle control.

Table 4
Comparative analysis of the potential ulcerogenic effect of the target compounds in
rats

Compound Dose (mg/kg) Gastric ulcer areaa (mm2)

CMC-Na — 0
TND 10.38 3.75 ± 1.04
DBF 13.00 0.87 ± 0.26*

9b 9.65 0.45 ± 0.18*,**

9c 10.15 0.19 ± 0.12*,**

9g 10.47 0.12 ± 0.13*,**

10a 9.08 0.56 ± 0.22*

10c 10.12 0.88 ± 0.23*

10e 10.12 0.75 ± 0.38*

10f 11.48 0.44 ± 0.18*,**

10g 10.44 0.81 ± 0.26*

a Data analyzed by one way ANOVA followed by Dunnett’s t-test.
* P <0.01 significant difference vs TND.

** P <0.05 significant difference vs DBF.
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an electron-withdrawing group generally increased inhibitory
activity against both COX-1/2 and 5-LOX (e.g., 9b, 9c, 9f, and 9g
vs 9a; 10e–g vs 10a). In addition, the position of the substituted
group at C-5 or C-6 of the indolin-2-one ring obviously influenced
the inhibitory activity (e.g., 9c vs 9e, 10c vs 10e). Apparently, 3-[4-
(amino/methylsulfonyl)phenyl]methylene-indolin-2-one derivatives
with an electron-withdrawing group at C-5/6 of the indolin-2-ones
ring should have potent inhibitory activity against COX and 5-LOX.
The in vivo assay demonstrated that most of the target compounds
with potent inhibitory activities against COX/5-LOX displayed
strong anti-inflammatory and analgesic activities as well as low
gastric toxicity.

In summary, a series of 3-[4-(amino/methylsulfonyl)phenyl]
methylene-indolin-2-one derivatives were synthesized and char-
acterized as the E configurational isomer. Biological analysis re-
vealed that six target compounds displayed potent activity
against COX-1/COX-2 and 5-LOX with IC50 at low micromolar lev-
els, particularly for 10f. In comparison with DBF and TND, 10f and
several others exhibited comparable or stronger anti-inflammatory
and analgesic activities, and better gastric tolerance in vivo.
Therefore, our findings may aid in the design of new and safe
anti-inflammatory reagents for the intervention of painful inflam-
matory diseases, such as rheumatoid arthritis at clinic.

Acknowledgments

The authors thank the Center of Analysis & Measurement of
China Pharmaceutical University for the characterization of the
compounds. The authors are also grateful to Ms. Wenqing Liu
and Ms. Yao Liu for their technical support, and Dr. Zhangjian
Huang for his helpful discussions.

Supplementary data

Supplementary data associated with this article can be found, in
the online version, at doi:10.1016/j.bmcl.2010.10.056.

References and notes

1. Paulose-Ram, R.; Hirsch, R.; Dillon, C.; Gu, Q. Pharmacoepidemiol. Drug Saf. 2005,
14, 257.

2. Vane, J. R.; Botting, R. M. Int. J. Tissue React. 1998, 20, 3.
3. Wolfe, M. M.; Lichtenstein, D. R.; Singh, G. N. Eng. J. Med. 1999, 340, 1888.
4. Bresalier, R. S.; Sandler, R. S.; Quan, H.; Bolognese, J. A.; Oxenius, B.; Horgan, K.;

Lines, C.; Riddell, R.; Morton, D.; Lanas, A.; Konstam, M. A.; Baron, J. A. N. Eng. J.
Med. 2005, 352, 1092.

5. FitzGerald, G. A.; Patrono, C. N. Eng. J. Med. 2001, 345, 433.
6. Fries, S.; Grosser, T.; Price, T. S.; Lawson, J. A.; Kapoor, S.; DeMarco, S.; Pletcher,

M. T.; Wiltshire, T.; FitzGerald, G. A. Gastroenterology 2006, 130, 55.
7. FitzGerald, G. A. N. Eng. J. Med. 2004, 351, 1709.
8. Gresele, P.; Deckmyn, H.; Nenci, G. G.; Vermylen, J. Trends Pharmacol. Sci. 1991,

12, 158.
9. Haeggström, J. Z.; Rinaldo-Matthis, A.; Wheelock, C. E.; Wetterholm, A. Biochem.

Biophys. Res. Commun. 2010, 396, 135.
10. Lewis, R. A.; Austen, K. F.; Soberman, R. J. N. Eng. J. Med. 1990, 323, 645.
11. Funk, C. D. Science 2001, 294, 1871.

http://dx.doi.org/10.1016/j.bmcl.2010.10.056


Y. Lai et al. / Bioorg. Med. Chem. Lett. 20 (2010) 7349–7353 7353
12. Hudson, N.; Balsitis, M.; Everitt, S.; Hawkey, C. J. Gut 1993, 34, 742.
13. Funk, C. D. Arterioscler. Thromb. Vasc. Biol. 2006, 26, 1204.
14. Qiu, H.; Gabrielsen, A.; Agardh, H. E.; Wan, M.; Wetterholm, A.; Wong, C. H.;

Hedin, U.; Swedenborg, J.; Hansson, G. K.; Samuelsson, B.; Paulsson-Berne, G.;
Haeggström, J. Z. Proc. Natl. Acad. Sci. U.S.A. 2006, 103, 8161.

15. Leone, S.; Ottani, A.; Bertolini, A. Curr. Top. Med. Chem. 2007, 7, 265.
16. Moore, P. F.; Larson, D. L.; Otterness, I. G.; Weissman, A.; Kadin, S. B.; Sweeney, F.

J.; Eskara, J. D.; Nagahisa, A.; Sakakibara, M.; Carty, T. J. Inflamm. Res. 1996, 45, 54.
17. Wilhelm, F. E.; Kirby, D. S.; Kraska, A. R.; Loose, L. D.; Shanahan, W. R., Jr.; Ting,

N.; Weiner, E. S. Arthritis Rheum. 1994, 37, S336.
18. Kirby, D. S.; Loose, L. D.; Weiner, E. S.; Wilhelm, F. E.; Shanahan, W. R.; Ting, N.

Arthritis Rheum. 1993, 36, S112.
19. Aleo, M. D.; Wang, T.; Giebisch, G.; Sanders, M. J.; Walsh, A. H.; Lopez-Anaya, A.

J. Pharmacol. Exp. Ther. 1996, 279, 1318.
20. Nelson, S. D. Adv. Exp. Med. Biol. 2001, 500, 33.
21. Fouda, H. G.; Avery, M. J.; Dalvie, D.; Falkner, F. C.; Melvin, L. S.; Ronfeld, R. A.

Drug Metab. Dispos. 1997, 25, 140.
22. Dannhardt, G.; Laufer, S. Curr. Med. Chem. 2000, 7, 1101.
23. Lai, Y. S.; Zhang, Y. H.; Li, Y. Z.; Ji, H.; Yang, M.; Cong, R. G. J. China Pharm. Univ.
2007, 38, 12.

24. Lai, Y. S.; Zhang, Y. H.; Li, Y. Z.; Ji, H.; Yang, M.; Cong, R. G. Chin. J. Org. Chem.
2007, 27, 733.

25. Kadin, S. B. E.P. Patent 156,603, 1985; Chem. Abstr. 1986, 104, 109468.
26. Lai, Y. S.; Zhang, Y. H.; Li, Y. Z. Chin. J. Med. Chem. 2003, 13, 99.
27. Sumpter, W. C.; Miller, M.; Hendrick, L. N. J. Am. Chem. Soc. 1945, 67, 1656.
28. Sumpter, W. C.; Miller, M.; Magan, M. E. J. Am. Chem. Soc. 1945, 67, 499.
29. Burton, H.; Hu, P. F. J. Chem. Soc. 1948, 601.
30. Zhang, W.; Go, M. L. Bioorg. Med. Chem. 2009, 17, 2077.
31. Sun, L.; Tran, N.; Tang, F.; App, H.; Hirth, P.; McMahon, G.; Tang, C. J. Med. Chem.

1998, 41, 2588.
32. Pommery, J.; Pommery, N.; Henichart, J. P. Prostag. Leukotr. Ess. 2005, 73, 411.
33. Martin, L.; Rabasseda, X.; Castaner, J. Drugs Future 1999, 24, 853.
34. Salvemini, D.; Wang, Z. Q.; Wyatt, P. S.; Bourdon, D. M.; Marino, M. H.;

Manning, P. T.; Currie, M. G. Br. J. Pharmacol. 1996, 118, 829.
35. Sala, A.; Recio, M. C.; Schinella, G. R.; Manez, S.; Giner, R. M.; Rios, J. L. Eur. J.

Pharmacol. 2003, 460, 219.


	Synthesis and biological evaluation of  3-[4-(amino/methylsulfonyl)phenyl]methylene-indolin-2-one derivatives as novel COX-1/2 and 5-LOX inhibitors
	Acknowledgments
	Supplementary data
	References and notes


