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Abstract

The cis-preference of N-methylated aromatic amides, where the N-methyl group in their
structure exists in cis-onentation to the carbonyl group, was investigated for the potential as a
scaffold for the selective COX-2 inhibitors. Ten N-substituted benzanilide derivatives with 4-
(methylsulfonyl)phenyl motif were designed and symhesizcr‘i.
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(l_w 1 2.3 & 2.6 5
(9 R=H, R, = SO, CH_ R = CH COOCH CH,
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The cis—conformational preference in N-substituted benzanilide scaffold would direct the 4-
(methylsulfonyl)phenyl and phenyl moieties to adopt the conformation resemble to the structure
of the COXIBs, a well known group of the selective COX-2 inhibitors. The designed
compounds (1-10) were benzanilide derivatives containing N-substitution as different alkyl or
aralkyl termini. The synthetic scheme started from the acylation of the corresponding anilines
with the corresponding benzoyl chlorides, and subsequent N-alkylation of the obtained
benzanilide with alkyl halide or aralkyl halide. Finally, the N-substituted-N-(4-
(methylsulfonyl)phenyl)benzamides were then synthesized by oxidation with Oxone®. Their
structures were confirmed by IR and 'H and *C NMR Spectroscopy. The designed compounds
will be subjected to evaluate for their ability to inhibit the cyclooxygenases, COX-1 and COX-
2:

Keywords: Synthesis, Benzanilide, Cyclooxygenase

\

*Corresponding author.
Tel.: 0-7428-8930 Fax: 0-7442-8239
E-mail: chalermkiat.s@psu.ac.th

Tno...dninauanznTsuniiniigaudne (@ne.) sauiu dinaunamuaduayuniside @n.) m

-56-

v
=
<
<
=3
<
2,
a
o
w
s
1]
3
a
(1]
73




L8 O RO

4

Synthesis and Cyclooxygenase Inhibitory Activity of A-substituted benzanilides
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Most of highly selective COX-2 inhibitors (The COXIBs) belong to
the classes of diarylheterocycles. Their structures are characterized
by 1,2-diaryl substituted heterocycles bearing a sulfonyl moiety at
the paraposition of one of the aryl rings, for example, celecoxib,
and rofecoxib. This research project proposes the replacement of

y ihe central ring of rofecoxib with Atsubstituted amide based on the

studies reported about the conformational alteration caused by A

methylation of aromatic amides.
O/ Neig

cis-Conformation

I\ [Fdeihyiation »
(j 0

trans-Conformation

We initially designed and synthesized some structurally related A
substituted benzanilides derived trom rotecoxib bearing a sulfonyl
moiety at the para-position of one of the aryl rings. In order to
confirm whether the cis-preference still exists in these designed
aromatic amide or not, we synthesized not only A-substituted
benzanilides, but also two structurally related secondary
benzanilides, and studied on their conformation by NMR.

All of the compounds synthesized in these pathways were
contirmed by IR, H-NMR and C-NMR spectroscopic data.

The remarkable high shift of aromatic proton signals of the M
alkylated benzanilides compared with their secondary analogues
had implied that they should exist in a ditferent conformation in
solution. These significant high-field shifts of aromatic protons
presumably arise from the ring current effect of the benzene ring
when the benzamide exist as face to face in ¢is-conformation.

Chemical shift of aromatic proton

B IR AR niligles
(solvent) )
Hi [T LA [ T w, S
210MSOd,y |36+ [7v [oue [ ] ek e Cadonmten
A Snbsitoted | Chemical shift of aromalic proton Diferent (ppm) from those of
bowe ey (ppm) unsubstituted bonzanilide
isolvent) H, [ Ho [ He [ He The [ [H, [ [y [y
& (DMSO-d,) 7.80 | 743 7:25-7.35 025 | Das 0.31-09.63
7 (DMSO d,) 779 | 740 1.23:1.32 £.26 | 0.51 (.33 0,66
8 (DMSO o) 7.72 | 1.35 7.2V 7.37 (.34 ] 6.5 .30 68!
9 (DMSD ) 780 | 7.38 7.28-7.30 6,25 ] Q53 0.26.0 68
10 {IDMSO gy 7.9 | 1.37 33135 025 | .54 0.23-0.63

Chiemical shift of aromatic proton

A -Ben, anikie
¥ i (ppm)

(solent)

He | Ha o by [ 1. | 1y
22 (DMSO-d,) i l s : IY i Dl e
Ltated Chemical shifl of aromatic proton Different (ppm) from those of
ippmy unsubstituted benzanilide

(solvent) Mo oo b M|, He | H, |
16 (OMSOdy | 777 | 750 L 7.21 | 709 | 708 | 5as [ons | 0o
17 (DMSO-d,) | 7.5 | 748 78 | 728 ] 7.8 osn | o
18 (DMSO-d,) | 777 [ 757 7.08-7.35 g
T19OMSOd,y [ 779 [ 750 F7.20 [7.27 [ 709 158 -
20iDMSOdyy [ 779 [ 756 [ 7.9 [ 727 [ 798 [ te asg [aae ]

The synthesized A-substituted benzanilides will be subjected to be
tested tor in vitroinhibitory activities against COX-1 and COX-2.
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Thailand Research Fund (TRF), Thailand for financial support and
we would like to acknowledge Mr. Komkrit Detphichai for his
assistance in some synthesis works.
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Synthesis and Cyclooxygenase Inhibitory Activities of N-H and N-substituted benzanilides
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Abstract :
We designed, synthesized, and evaluated a series of benzamides, processing
4-(methylsulfonyl)phenyl pharmacophore as cyclooxygenase inhibitors. Sixteen designed
compounds were two secondary benzanilides (1 and II) and fourteen tertiary benzanilides (I11-
XVI) containing different alkyl or aralkyl substituents.
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The synthetic scheme started from the synthesis of N-(4-(methyithio)phenyl)benzamides and 4-
(methylthio)-N-phenylbenzamides by the acylation of the corresponding anilines with the
corresponding benzoyl chlorides. The alkyl or aralkyl substituents were introduced by

- subsequent N-alkylation of the obtained benzanilide. Finally, target benzamides, processing 4-

(methylsulfonyl)phenyl pharmacophore were then synthesized by oxidation with Oxone®.
Their structures were confirmed by, IR, 'H-NMR, “C-NMR and HR-MS Spectroscopy. The
designed compounds will be subjected to evaluate for their ability to inhibit the
cyclooxygenases, COX-1 and COX-2. In vitro whole cell assay in murine COX-1 or COX-2
null fibroblast cell line suggested that these compounds showed selectivity with COX-2 in
some extent.

Keywords: synthesis, benzanilide, cyclooxygenase
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This research project proposes the replacement of the central
ring of highly selective COX-2 inhibitors, rofecoxib with A
substituted amide. We designed, synthesized, and evaluated
Wwo series of benzamides, processing 4-
(methyl sulfonyl)phenyl pharmacophore as
COX inhibitors. Sixteen designed compounds
were two secondary benzanilides (I and 1l) and

et

\ fourteen tertiary  benzanilides (1-Xv1)
containing  different  alkyl or aralkyl
Rofecoxib substituents.
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All of the compounds synthesized were confirmed by IR, NMR
and/or HR-MS spectroscopic data.

{ nhibitory Aciiviiiss

The efficacy of COX-isozyme inhibitors were evaluated by
Bioassay laboratory at BIOTEC (NSTDA, Bangkok, Thailand),
using an Jn vitro whole cell assay system in murine COX-1 or
COX-2 null fibroblast cell line. The inhibitory levels were

determined by the quantitative PGE, production from
Arachidonic acid using radioimmunoassay technique.

The results suggested that these compounds showed selectivity
with COX-2 in some extent.

COX inhibitory Activities at 10 mcgimi

% Inbib#on

XOXE Xm XV XV X

ASA ASA
o egagyTmeomi

Conc. Anti COX Anti COX-2 COX2
G (mcym) | %PGE: | % Inhibition| % PGE: | % Inhibition| COX-1
1 10 87432 13| 349 | a1 | 36
1 10 89132 1 64225 36 33
Vi | 10 62+9 38 63+2 37 10
FUIIT 83+10 17 5449 4 21

XV | 10 140 + 33 -0 62+1 33
ASA 0.1 86 +15 14 87+19 13 09
ASA| 10 45+20 55 65+9 35 06
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