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ABSTRACT

A condensation-cyclization reaction of a 4-[N-atkA(tert-butyloxycarbonyl)amino]phenylacetic acit?é-b) with
2-bromo-4-(methylsulphonyl)acetophenogif the presence of triethylamine and 1,8-diazgtlin{5.4.0Jundec-7-
ene afforded 4-[4-(methanesulphonyl)phenyl]-3-[4dlKyl-N-tert-butyloxy carbonyl)amino)phenyl]-5Hrén-2-
ones (3a-b) which upon reactionwith HCl-saturated methanol gave non-protected furandiesb. Subsequent
reaction of the furanon&4a with nitric oxide (40 psi) proceeded via a N-médinyino-N-diazen-1-ium-1,2-diolate
intermediate that undergoes protonation of the muasic diazen-1-ium-1,2-diolate*Mitrogen and then loss of a
nitroxyl (HNO) species to furnish the N-nitroso goat 15.
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INTRODUCTION

The development of celecoxib (Celebrex®) [1], rafdb (Vioxx®) [2] and valdecoxib (Bextra®) [3] valated the
original concept that selective cyclooxygenase-@X€2) inhibitors would be effective anti-inflammayoagents
with a diminished gastrointestinal (Gl) and rematitity [4-7]. Unfortunately, some selective COXizhibitory
drugs that include rofecoxib and valdecoxib alker batural balance in the COX pathway. In this régde amount
of the desirable vasodilatory and anti-aggregtorgsgacyclin (PGJ) produced is decreased together with a
simultaneous increase in the level of the undelgredsoconstrictory and prothrombotic thromboxan€TA,) [8-
10]. These two adverse biochemical changes in ¥ @athway are believed to be responsible for tueeased
incidences of high blood pressure and myocardialrétion that ultimately prompted the withdrawal rofecoxib
(Vioxx®) and valdecoxib (Bextra®) [11, 12]. Nitrioxide (NO) exhibits a number of useful pharmacatabi
actions that include vascular relaxation (vasoiifgt and inhibition of platelet aggregation anchesion[13].
Accordingly, attachment of a NO-donor moiety to Hijgselective COX-2 inhibitors (NONO-coxibs) offees
potential drug design concept to circumvent theeesky cardiovascular events. Recently, we report@eN@®-coxib
ester prodrugs having a NO-donor diazen-1-ium-1okate moiety that are effectively cleaved by estes to
release N(14-16]. We now report an investigation directed toward N@hat selective COX-2 inhibitory anti-
inflammatory agents that would be devoid of adveesgliovascular effects. (see structliie Figure 1).
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Figure 1. Structure of putative hybrid nitric oxide donor N-diazen-1-ium-1,2-diolate derivatives of selectiv€OX-2 inhibitory 4-[4-
(methanesulphonyl)phenyl]-3-[4-N-alkylamino)phenyl]-5H-furan-2-ones.

MATERIALS AND METHODS

3.1 Chemistry

Melting points were determined on a Thomas—Hooegillary apparatus and are uncorrected. InfrarR)l ¢pectra
were recorded as films on NaCl plates using a Bic650 Series Il Magna FT-IR spectrometét.NMR spectra
were measured on a Bruker AM-300 spectrometer,i, DCk, CD;OD or DMSO-¢ with TMS as the internal
standard, wheré (coupling constant) values are estimated in hgfiz). Microanalyses were performed for C, H, N
(Micro Analytical Service Laboratory, Department@fiemistry, University of Alberta). The preparedmpounds
showed a single spot on Macherey-Nagel PolygranG8ilvV254 silica gel plates (0.2 mm) using a low,dmien,
and highly polar solvent system, and no residueaneed after combustion, indicating a purity of >9534ica gel
column chromatography was performed using Merckasigel 60 ASTM (70-230 mesh). All other reagents,
purchased from the Aldrich Chemical Company (Milwee, WI) and were used without further purification

4-(Methylsulphonyl)acetophenone (5).

4-Fluoro-acetophenon@) (2.76 g, 20 mmoles) and sodium methane sulfira@s(g, 22 mmoles) were dissolved
in dimethyl sulphoxide (15 mL). The mixture wasrstd at 120 °C for 15 hours and then poured oveg B ice.
The solid thus formed was collected and dried @ & (2.77 g, 70%) as white powder: mp 117 — 119 °C as
reported, IR (film) 1684 (CO), 1318, 1154 ($Om™*; H NMR (CDCk) 8 2.68 (s, 3H, COHy), 3.09 (s, 3H,
SO,CHs), 8.06 (ddJ = 1.8, 6.7 Hz, 2H, phenyl H-2, H-6), 8.14 (dd&; 1.8, 6.7 Hz, 2H, phenyl H-3, H-5).

2-Bromo-4-(methylsulphonyl)acetophenone (6).

To a solution of 4-(methylsulphonyl)acetophen@bi(4.1 g, 20.65 mmoles) in 50 mL of chloroform, cabte -5
°C and under argon, 1.0 mg of aluminium chloridd én89 mL, 17.75 mmoles) of bromine in 6 mL ofariofform
were added. The mixture was maintained at -5 °CLfopur with stirring, 50 mL water was added anel ldyers
were separated. The aqueous phase was extracteetwl acetate, and the combined organic phases aveed
over anhydrous sodium sulphate and concentratedrweduced pressure. The residue was purified Ilna giel
column chromatography using ethyl acetate /hexdnk, (/v) as the eluent to give (4.2 g, 74%) as a white
powder: mp 124 - 126 °C, IR (film) 1655 (CO), 31151 (S@ cm®; H NMR (CDCk) 6 3.11 (s, 3H,
SO,CHs), 4.47 (s, 2H, €,Br), 8.08 (ddJ = 1.5, 7.6 Hz, 2H, phenyl H-2, H-6), 8.18 (dd= 1.5, 7.6 Hz, 2H,
phenyl H-3, H-5). Anal. Calcd fordElgBrO;S: C, 39.00; H, 3.27; S, 11.57. Found: C, 39.18B H0; S, 11.60

Ethyl 4-aminophenylacetate (8).

A mixture of 4-aminophenylacetic aci@) (2.12 g, 13.9 mmoles) and concentrated sulphuwid & mL, 27.8
mmoles) in absolute ethanol (30 mL) was heated wrefleix for 20 minutes. The reaction mixture wasled and
mixed with aqueous sodium carbonate solutiontil 8) and extracted with ethyl acetate. The orgaricact was
dried using anhydrous sodium sulphate and the sbivas removed under reduced pressure to givestieedx2.4

g, 94%) as a pure brown oitd NMR (CDCL) § 1.25 (t,J = 7.1 Hz, 3H, CHCH3), 3.50 (s, 2H, €,C0OO0), 3.59 (br.

S, 2H, NH,, D,O exchangeable), 4.14 (4= 7.1 Hz, 2H, G&,CH,), 6.66 (d,J = 8.3 Hz, 2H, phenyl H-2, H-6), 7.08
(d, J = 8.3 Hz, 2H, phenyl H-3, H-5).Anal. Calcd for GH13NO,: C, 67.02; H, 7.31; N, 7.82. Found: C, 67.20; H,
7.50; N, 7.60

Ethyl 4-(N-formylamino)phenylacetate (9a).
Formic acid (1.4 mL, 35.9 mmoles) was added toia@ethydride (2.8 mL, 29.2 mmoles) at 0 °C and ttren
mixture was heated at 50 °C for 30 minutes. Thetunixwas cooled to 0 °C and tetrahydrofuran (20 added. A
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solution of8 (2.0 g, 11.2 mmoles) in tetrahydrofuran (20 mL) vadsled drop wise and the solution was stirred at -
10 °C for 30 minutes. The solvent was removed ume@aced pressure to giga (2.1g, 92%) as a yellow syrup:
IR (film) 3275 (NH), 2985 (C-H aromatic), 2937 (€aliphatic), 1732 (C§), 1692 (CO) crt; *H NMR (CDCL)

d 1.26 (t,J = 7.1 Hz, 3H, CHCHj), 3.59 (s, 2H, €,C00), 4.15 (qJ) = 7.1 Hz, 2H, EI,CHy), 7.24 (d,J = 8.5 Hz,

2H, phenyl H-3, H-5), 7.49 (d,= 8.5 Hz, 2H, phenyl H-2, H-6), 8.33 (br. s, 1H;IND,O exchangeable), 8.34 (s,
1H, HCO). Anal. Calcd for GH1sNOs: C, 63.76; H, 6.32; N, 6.76. Found: C, 63.60; F306 N, 6.70

Ethyl 4-(N-acetylamino)phenylacetate (9b).

A mixture of acetic anhydride (3.1 g, 30.6 mmoles)dethyl 4-aminophenylaceta(8) (1.8 g, 10.20 mmoles) was
stirred at -10 °C for 30 min. The solvent was reetbunder reduced pressure to (1.8 g, 81%) as yellowish
white solid: mp 75 - 77 °C, IR (film) 3305 (NHR984 (C-H aromatic), 2936 (C-H aliphatic), 17330 1667
(CO) cm*; *H NMR (CDCk) & 1.25 (t,J = 7.1 Hz, 3H, CHCHj), 2.16 (s, 3H, COH;), 3.58 (s, 2H, 6,C00),
4.15 (q,J = 7.1 Hz, 2H, El,CHy), 7.23 (d,J = 8.6 Hz, 2H, phenyl H-3, H-5), 7.45 @z= 8.6 Hz, 2H, phenyl H-2,
H-6). Anal. Calcd for @HsNOs: C, 65.14; H, 6.83; N, 6.33. Found: C, 65.20; 06N, 6.30

Ethyl 4-(N-methylamino)phenylacetate (10a).

To a solution oPa (2.73 g, 13.3 mmoles) in tetrahydrofuran (40 nl)l solution of borane dimethylsulfide (16.6
mL, 33.25 mmoles) was added slowly. The solutios siirred at room temperature for 1 hour, meth&hohl)
carefully added, the mixture stirred for 15 minutedM hydrochloric acid (4 mL) was added and thetore stirred
at 40 °C for 30 minutes. The solvent was removetkuneduced pressure and the residue partitionweeba ethyl
acetate (80 mL) and saturated aqueous sodium bitard (80 mL). the aqueous fraction was extracti¢d ethyl
acetate (40 mL), the combined organic fractionsevelired over anhydrous sodium sulphate and coratentrunder
reduced pressure. The residue was chromatographuithg with ethyl acetate/ light petroleum ethgr. @) to give
10a(1.84 g, 72 %) as colorless oil: IR (film) 3380HN 2977 (C-H aromatic), 2930 (C-H aliphatic), 327/(CQ);
'H NMR (CDCk) 6 1.25 (t,J = 7.1 Hz, 3H, CHCH3), 2.86 (s, 3H, NEj3), 3.52 (s, 2H, 6,C00), 4.14 (gqJ = 7.1
Hz, 2H, H,CHz), 6.72 (d,J = 8.5 Hz, 2H, phenyl H-2, H-6), 7.15 @5 8.5 Hz, 2H, phenyl H-3, H-5).Anal. Calcd
for C;3H1sNO2: C, 68.37; H, 7.82; N, 7.25. Found: C, 68.30; HO7 N, 7.30

Ethyl 4-(N-ethylamino)phenylacetate (10b).

The title compound was prepared fromethyl 4-(N-acetylamino)phenylaceta(@b) using the same procedure
described above as a yellowish brown oil in 51%d;i IR (film) 3347 (NH), 2972 (C-H aromatic), ZBRZC-H
aliphatic), 1734 (C§; H NMR (CDCk) & 1.23 (t,J = 7.1 Hz, 3H, COOCKCH,), 1.27 (,J = 7.3 Hz, 3H,
NCH,CHs), 3.19 (q,J = 7.3 Hz, 2H, NEI,CH3), 3.52 (s, 2H, €,C00), 4.13 (g = 7.1 Hz, 2H, CO08,CHy),
6.77 (d,J = 8.6 Hz, 2H, phenyl H-2, H-6), 7.16 @z 8.5 Hz, 2H, phenyl H-3, H-5).Anal. Calcd foi,8,,NO,S:
C, 69.54; H, 8.27; N, 6.76. Found: C, 69.39; HO8M, 6.70

Ethyl 4-[ N-methy-N-(tert-butyloxycarbonyl)amino] phenylacetate (11a).

A solution of10a(1.84 g, 9.63 mmoles), 1 M solution of di-tert-dutljcarbonate (14.4 mL, 14.4 mmoles) and 4-
dimethylaminopyridine (117 mg, 0.96 mmoles) inabgdrofuran (40 mL) was heated at reflux tempeeatar 16
hours. The solution was cooled to room temperatima the solvent removed under reduced pressureesicue
partitioned between ethyl acetate (40 mL) and a#tdr aqueous sodium bicarbonate (40 mL) and thecagu
fraction was extracted with ethyl acetate (2 x 40 ,nthe combined organic fractions were washed wigter (2 x
40 mL), brine (40 mL), dried over anhydrous sodisuiphate and concentrated under reduced presEhee.
residue was purified by silica gel column chromaaplpy using gradient ethyl acetate / light petroleether (10 —
30%) as eluent to giviéla (1.32 g, 47%) as a yellow oil: IR (film) 2977(C-&tomatic), 2935 (C-H aliphatic),
1735, 1701 (CQ; 'H NMR (CDCL) & 1.26 (t,J = 7.1 Hz, 3H, CHCH3), 1.46 (s, 9H, C(B5)3), 3.25 (s, 3H,
NCHa), 3.59 (s, 2H, @,CO0), 4.16 (qJ = 7.1 Hz, 2H, E,CH3), 7.23 (m, 4H, phenyl H)Anal. Calcd for
Ci1eH23NOs: C, 69.29; H, 8.36; N, 5.05. Found: C, 69.39; H8N, 5.15.

Ethyl 4-[ N-ethyl-N-(tert-butyloxycarbonyl)amino] phenylacetate (11b).

The title compound was prepared from ethylNdethylamino)phenylacetatélOb) using the same procedure
described above as a yellow oil in 56% yield: fiRm) 2961 (C-H aromatic), 2928 (C-H aliphatic),737, 1703
(COy); M NMR (CDCE) & 1.15 (t,J = 7.3 Hz, 3H, NCHCH,), 1.21 (t,J = 7.1 Hz, 3H, COOCKCHs), 1.46 (s, 9H,
C(CH3)3), 3.53 (s, 2H, 6,C0O0), 3.64 (g = 7.3 Hz, 2H, NE,CH;), 4.13 (q,J = 7.1 Hz, 2H, COOH,CHj),
7.14 (d,J = 8.1 Hz, 2H, phenyl H-2, H-6), 7.21 @z 8.1 Hz, 2H, phenyl H-3, H-5).Anal. Calcd forAH,5NOs: C,
70.07; H, 8.65; N, 4,81. Found: C, 70.10; H, 8NM04.90.
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4-[N-Methyl- N-(tert-butyloxycarbonyl)amino]phenyl acetic acid (22a).

A solution of11a(1.32g, 4.53 mmoles) in methanol (16 mL) and 1Milim hydroxide (22.6 mL, 22.6 mmoles)
was stirred at 50 °C for 30 minutes. The solutia@swooled at 2 °C, washed with ether (20 mL) ardptd was
adjusted to 4 with 5 M hydrochloric acid. The susgen was stirred at 2 °C for 30 minutes and fiteto givel6a
(0.68 g, 65%) as a white powder: mp 113 - 115 ®;(film) 3405 (O-H), 2978 (C-H aromatic), 2931 (C-H
aliphatic), 1733, 1699 (Cf 'H NMR (CDCL) & 1.46 (s, 9H, C(85)s), 3.25 (s, 3H, NEj), 3.63 (s, 2H,
CH,COO), 7.24 (m, 4H, phenyl H). Anal. Calcd fof8,9NOs: C, 67.45; H, 7.68; N, 5,62. Found: C, 67.49; H,
7.70; N, 5.50.

4-[N-Ethyl- N-(tert-butyloxycarbonyl)amino]phenyl acetic acid (12b).

The title compound was prepared from ethyNdelthyl-N-(tert-butyloxycarbonyl)amino] phenyl acet§11b) using
the same procedure described above as a white poind@4% yield: mp 96 - 98 °C; IR (film) 3425 (QH2961
(C-H aromatic), 2928 (C-H aliphatic), 1735, 16@%%); 'H NMR (CDCk) & 1.15 (t,J = 7.3 Hz, 3H, NCHCHy),
1.44 (s, 9H, C(B3)3), 3.63 (s, 2H, €,COO0), 3.69 (qJ = 7.3 Hz, 2H, NEI,CH,), 7.13 (d,J = 8.1 Hz, 2H, phenyl
H-2, H-6), 7.22 (dJ = 8.1 Hz, 2H, phenyl H-3, H-5). Anal. Calcd fors8,;NO; C, 68.42; H, 8.04; N, 5.32. Found:
C, 68.39; H, 8.10; N, 5.39

4-[4-(Methanesulphonyl)phenyl]-3-[4-N-methyl-N-tert-butyloxycarbonyl)amino)phenyl]-5H-furan-2-one
(13a). To a mixture of 44N-methylN-(tert-butyloxycarb-onyl)amino]phenylacetic aditi?a) (0.54 g, 2 mmoles),
8 mL of acetonitrile and (0.61g, 2.25 mmoles) d&f-bromo-4-(methylsulphonyl)acetophenof, triethyl amine
(0.7 mL, 5 mmoles) was added drop wise and undgnarThe resulting mixture was stirred for 1 hotireom
temperature and then cooled to 0 °C followed byiragl(0.58 mL, 3.88 mmoles) of diazabicyclo[5.4.0ldec-7-ene
and the mixture was stirred for another 2 hourhiattemperature. Then 7 mL of 1 N hydrochloricdagias added
and the mixture was extracted with ethyl acetal® drganic extract was dried over anhydrous sodiulphate and
concentrated under reduced pressure. The residsielwematographed, eluting with ethyl acetate Ahex?2 : 1) to
give 13a(0.48 g, 54%) as a yellow gum: IR (film) 2974 {Caromatic), 2930 (C-H aliphatic), 1751, 1697 @O
1318, 1151 (S@ cm®; 'H NMR (CDCk) & 1.48 (s, 9H, C(85)s), 3.09 (s, 3H, SECH,), 3.29 (s, 3H, NE),
5.19 (s, 2H, furanoneHlt), 7.29 (d,J = 8.5 Hz, 2H, N-methylaminophenyl H-3, H-5), 7.@BJ = 8.5 Hz, 2H, N-
methylaminophenyl H-2, H-6), 7.56 (8= 7.1 Hz, 2H, methanesulfonylphenyl H-3, H-5)9%(d,J = 7.1 Hz, 2H,
methanesulfonylphenyl H-2, H-6).Anal. Calcd fos:8,:NOsS: C, 64,62; H, 5.89; N, 3.28. Found: C, 64.60; H,
5.70; N, 3.30

3-[4-(N-Ethyl- N-tert-butyloxycarbonyl)amino)phenyl]-4-[4-(methanesilphonyl)-phenyl]-5H-furan-2-one

(13b).

The title compound was prepared from ethyNdethyl-N-(tert-butyloxycarbonyl)amino]phenylacetgtE2b) and 2-
bromo-4-(methylsulphonyl)acetophenofi®) using the same procedure described above in 51&oyaow gum:

IR (film) 2975 (C-H aromatic), 2933 (C-H aliphatid 753, 1699 (Cg), 1318, 1154 cify *H NMR (CDCL) & 1.16

(t, 3 =7.1 Hz, 3H, CHCHy), 1.47 (s, 9H, C(85)3), 3.09 (s, 3H, S&CH3), 3.69 (q,J = 7.1 Hz, 2H, E,CHy), 5.19

(s, 2H, furanone B,), 7.26 (d,J = 8.5 Hz, 2H, N-ethylaminophenyl H-3, H-5), 7.3®, 0 = 8.5 Hz, 2H, N-
ethylaminophenyl H-2, H-6), 7.55 (d,= 8.5 Hz, 2H, methanesulfonylphenyl H-3, H-5),4(@,J = 7.1 Hz, 2H,
methanesulfonylphenyl H-2, H-6). Anal. Calcd fos@,/NOsS: C, 65.28; H, 6.16; N, 3.17. Found: C, 65.30; H,
6.10; N, 3.30

4-[4-(Methanesulphonyl)phenyl]-3-[4-N-methyl-amino)phenyl]-5H-furan-2-one (14a).

A solution of13a(0.446 g, 1 mmoles) in HCI — saturated methanbIrf?.) was stirred at room temperature for 1
hour. The solvent was removed under reduced pesagueous sodium carbonate was added to the ea#ideH

8 and the aqueous solution was extracted with etbgtate. The organic extract was dried using amologdsodium
sulphate and the solvent was removed under redpieessure to givd4a (0.326 g, 95%) as an orange gum: IR
(film) 3223 (NH), 2985 (C-H aromatic), 2925 (C-Hiphatic), 1744 (CO), 1305, 1147 ($0cm™*; *H NMR
(CDCls) 6 2.90 (s, 3H, NE3), 3.09 (s, 3H, SECH,), 5.14 (s, 2H, furanonelg), 6.76 (d,J = 8.5 Hz, 2H, N-
methylaminophenyl H-3, H-5), 7.31 (8= 8.5 Hz, 2H, N-methylaminophenyl H-2, H-6), 7.&if J = 8.5 Hz, 2H,
methanesulfonylphenyl H-3, H-5), 7.97 ®= 8.5 Hz, 2H, methanesulfonyl-phenyl H-2, H-6). \484.04 (M +
1).Anal. Calcd for GH1;NO,S: C, 62.96; H, 4.99; N, 4.08. Found: C, 62.905H0; N, 4.00.

3-[4-(N-Ethylamino)phenyl]-4-[4-(methanesulphon-yl)phenyl}5H-furan-2-one (14b).The title compound was
prepared from 3-[4N-ethylN-tert-butyloxycarbo-nyl)amino)phenyl]-4-[4-(methawéphonyl)phenyl]-5H-furan-2-
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one(13b) using the same procedure described above in 9186 asange gum: IR (film) 3225 (NH), 2983 (C-H
aromatic), 2925 (C-H aliphatic), 1742 (CO), 130741 (SQ) cm™; *H NMR (CDCk) & 1.16 (t,J= 7.1 Hz, 3H,
CH,CH,),3.10 (s, 3H, S&CH,), 3.69 (q,J= 7.1 Hz, 2H, E,CHs), 5.15 (s, 2H, furanoneks), 6.77 (d,J = 8.5 Hz,
2H, N-ethylaminophenyl H-3, H-5), 7.31 (@= 8.5 Hz, 2H, N-ethylaminophenyl H-2, H-6), 7.5%, J = 8.5 Hz,
2H, methanesulfonylphenyl H-3, H-5), 7.94 J& 8.5 Hz, 2H, methanesulfonylphenyl H-2, H-6). 8&8.11 (M +
1). Anal. Calcd for gH1gNO,S : C, 63.85; H, 5.36; N, 3.92. Found: C, 63.855135; N, 3.90.

3-[4-(N-Methyl- N-nitrosoamino)phenyl]-4-[4-(methanesulphonyl)phenyt5H-furan-2-one(15).
4-[4-(Methanesulphonyl)phenyl]-3-[AN¢methyl)phenyl]-H-furan-2-one 14a) 0.343 g, 1 mmole) was added to a
solution of sodium methoxide (1 mmole, 0.22 mL &f%®6 w/v solution in mehanol) and diethyl ethem(B) with
stirring at 25 °C. This mixture was purged with drigrogen for 5 minutes, and then the reaction al&sved to
proceed under an atmosphere of nitric oxide (40msirnal pressure) with stirring at 25 °C for 23ubhs. The
solvents were removed under reduced pressure ancesidue was purified by silica gel column chrargetphy
using ethyl acetate / hexane (1:1, v/v) as thentlteegivel5 (4.2 g, 45%) as a yellow solid: IR (film) 2988 -
aromatic), 2923 (C-H aliphatic), 1744 (CO), 130941 (SQ) cmi; *H NMR (CDCE) & 3.09 (s, 3H, SE@CH,), 3.47
(s, 3H, NGH3), 5.23 (s, 2H, furanoneHs), 7.55 (m, 4H, N-methylaminophenyl H-2, H-3, H¥6), 7.57 (dJ =
8.5 Hz, 2H, methanesulfonylphenyl H-3, H-5), 7(@8J = 8.5 Hz, 2H, methanesulfonylphenyl H-2, H-6). MS
394.99 (M + Na). Anal. Calcd forgH;6N,05S.1/4H0: C, 57.32; H, 4.41; N, 7.43. Found: C, 57.3940; N,
7.39.

3.2Anti-inflammatory activity

Anti-inflammatory activity was evaluated using @ayeenan - induced paw edefiia Adult male rats weighing
between 150-180 g were maintained under normal#bry conditions and kept in standard polypropgleages at
room temperature of 25-30°C, 60 to 65% relative ialitpnand provided with standard diet and watedibdum.
Four groups each of five rats were used and treasefbllow; Group | served as control (administesadine),
Group Il administered rofecoxib (20 mg/kg bw) falled by carrageenan injection, Groups Il and 1V adstered
tested compounds (20 mg / kg bw) followed by caresgn injection. rofecoxib and tested compoundse wer
administered orally. After 30 min., all animals wenjected with 0.1 ml of 1% carrageenan solutipregared in
normal saline) into the right hind paw of all greug he edema was quantified by measuring the hamdtpickness
immediately before subplantar injection, and a8,15 hours post carrageenan treatment with a mietencaliber.
The increase in paw volume after carrageenan adtration was recorded.

It was found that both tested compounds signifigadecreased the effect of carrageenan in compangith
control group at 1, 3 and 5 hours post injectioordbver, it was observed that the second compauntbie potent
than the first one at 5 hours post injection.(Tdble

Treatment After 1hr After 3 hrs | After 5 hrs
Control 0.57+4.02 0.78+2.4 | 0.78%1.65
Rofecoxib | 0.25+0.16% | 0.1620.22 | 0.46+2.07
1l4a 0.18+1.53 0.34+3.0° | 0.26+2.38
14b 0.31+0.08 | 0.16+3.8° | 0.11+4.41°
Means, in the same columns, which are not sigmifigaifferent, are followed by the same letters
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Figure 2.
RESULTS AND DISCUSSION

The synthetic strategy employed to prepare putatieelel compounds of general structurgsee Figure 1) is
illustrated in Schemes 1, 2, 3. Thus, 4-(methylsaiyl)acetophenone(5) was prepared from 4-
(methylthio)benzonitrilg3) in 2 stepsaccording to reported procedurgk/, 18]Jor by sulfinate anion replacement
of an activated fluoride involving an aromatic reaghilic substitution reaction. Bromination ®fising bromine in
chloroformgave the precursor compoufidgscheme 1).

529
Pelagia Research Library



Mohamed A. Abdelgawacdet al

Euro. J. Exp. Bio., 2013, 3(2):524-534

Scheme 1
F
SCH;
N
P
(@] C CN
2 I—b
3
\
SO,CH, SCH,
d N
|
P
(0] CH
5 3 O/4\CH3
b
SO,CH;
(@] 6 CH,Br

Reagents and conditions: a) DMSO, §Si§Na, 120 °C, 15 hours; b) CHEIAICI;, Br,, -5 °C, 1 hour; ¢) 1. THF, MelLi, -78 °C, 2. 25 €,
hours, 3. 3N HCI, 25 °C, 18 hours; d) &t,, mCBPA, 18 hours.

4-[N-Methy/ethylN-(tert-butyloxycarbonyl)amino] phenylacetic acid®a-b) were prepared by estrification of the
commercially available 4-aminophenylacetic ati)l followed by acylation using either a mixture ofrfoc acid
and acetic anhydride, or acetic anhydride alongite acyl derivative®a-b. Reduction of9a-b using borane
dimethylsulfide afforded the respectiw-alkylphenylacetate estersOa-b which were protectegs the BOC

derivativeslla-b usingdi-tert-butyl dicarbonate and 4-dimethylaminopynigiSelective hydrolysis of these esters
providedthe acidsl2a-bas illustrated irscheme 2.
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Scheme 2

NH, NH,
_a o

7 COOH skcooa

By

R
AN
NH
\ c
-
=
10a-b "COOEt 9a-b COOEt

10a,R= Me;10b, R=Et 9&R=H90,R =CH

R BOC
\N/ R\ /BOC
e
—
11a-b COOF 12a-b "COOH

11a,R=Me;11b,R=Et 12a,R= Me;12b, R = Et

Reagents and conditions: a) EtOH,3@Q, reflux, 20 minutes; b) THF, (RC£), -10 °C, 30 minutes; ¢) THF, BBMS, RT, 1 hour d) THF, di-
tert-butyldicarbonate, DMAP, reflux, 16 hours; eg®H, 1M LiOH, 50 °C, 30 minutes.

Reaction of the bromoketor with phenylacetic acid derivative2a-b proceeded via a 2-step condensation-
cyclization reaction that was performed as a ontegppacedurg19]. Thus reaction of the bromoacetophen6méth
12a-bin the presence of triethylamine yielded the estErmediate. Subsequent cooling to 0 °C and mddibf
1,8-diazabicyclo[5.4.0Jundec-7-ene induced the izgtbon reaction to afford the 3,4-diaryHSuran-2-one
derivativesl3a-h. The required alkylamino derivativdgla-b were obtained by deprotection b8a-b using HCI-

saturated methanol.
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Scheme 3

SO,CH,

R._ _-BoC
N
| E
o CH,Br
6

12a-b "COOH
l 128 R=Me;12b, R = Et
a

R
\N/Boc

Q&

(0] (o]
13a-b
13a R= Me;13b, R = Et

HACO,

R
AN
NH

o

14a-b
143 R= Me;14b, R = Et

Reagents and conditions: a) 1. MeCNsNE225 °C, 1 hour, 2. MeCN, DBU, 25 °C, 2 hoursM80OH, HCI, 25 °C, 1 hour; ¢) Fd4a, Nitric
oxide (40 psi), MeOH, ether, MeONa, 25 °C, 24 hours

Reaction of 4-[4-(methanesulphonyl)phenyl]-3-M+fethylamino)phenyl]-B-furan-2-one(14a) with nitric oxide
gas (40 psi) at 25 °C in the presence of sodiunhaxide yielded a product which exhibited a molecida in the
mass spectrum (m/z 394.95 (M + Na)) and microaitalytiata that was consistent with tRenitroso product 3-[4-
(N-methylN-nitrosoamino) phenyl]-4-[4-(methanesulphonyl) pyigBH-furan-2-on€l5). The spontaneous
decomposition pathway of tid-alkyl-N-diazen-1-ium-1,2-diolate moiety (see Figure 1)lépendent upon the site
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of protonation. In this regard, protonation at #meine nitrogen and then decomposition would prodbheeamine
and 2 molecules of NO as illustrated below.
B 07 M 00 RNH+2NO
_0

?
Ny 07 N 20 N.

+
RN+ N RN" N RN N
H

Alternatively, protonation of the diazen-1-ium-Hlate N*-nitrogen and then decomposition would furnish a
nitrosamine (such as produdin Scheme 3) and a nitroxyl species (HNO) as indit&®elow.

- ] Ht o

° R;N—N=0
_ +
Ny O

)
R;N"* N RN N - Cﬁao HNO

H

The formation of theN-nitroso productl5 indicates that (i) the intermediaté-alkyl-N-diazen-1-ium-1,2-diolate
product (see structurg in Figure 1) must undergo protonation of the mbasic diazen-1-ium-1,2-diolats?
nitrogen that is unstable undergoing subsequentirgition of a HNO species species [20, 21], andtliiat the
attachment of an alkyl substituent @ position prevents the spontaneous decompositiodiaden-1-ium-1,2-
diolates [22].

CONCLUSION

Compounds 14a was showed the same activity witledodb after one hour but less potent after 3 hodfter 5
hours compound 14a showed potent activity than éodb. Compound 14b had the same potency of Rofecox
after 1 or 3hours but showed pronounced activitgrad hours.
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