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Scheme 1  Route of synthesis of compounds I;_
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Table 1 Structures, physical comstants and elemental analysis of compounds I,_;
Cl
NH-@
' CHacox-v-0 sm—@
Z/_\\_
I1-1t \O/N\O
Ele mental analysis/ %
No X Y MP/ C Yield % Calcd( Found)
N C H
I, O CH,CH, 124 - 125 76 3.37(3.46) 7.45(7.74) 51.06( 51 .06)
L O (CHy, oil 82 3.89(4.21) 7.09(7.02) 52.70(52 .64)
I; 0 (CHys 62 - 63 79 4.13(4.13) 6.93(7.06) 53.47(53 .21)
I, O  CH(CH,) CH,CH, ail 82 3.89(4.09) 7.09(7.19) 52.70(52 .84)
I O  CH,CH, OCH,CH, 93- 96 83 3.78(4.38) 6.91(7.27) 51.32(51 .56)
Iy O CH,C=CCH, 110- 112 75 3.23(3.31) 7.14(7.33) 53.06(53 .03)
I, NH  CH,CH, 152 - 155( dec) 78 3.35(3.87) 9.95(9 .87) 51 .15(51 .10)
Iy NH (CH,); 165 - 168( dec) 71 3.81(3.97) 9.71(9.71) 51.99(51 .82)
I 0 /©\ 134 - 135 74 3.35(3.46) 6.71(6.91) 55.59(55 .80)
CH,
| 0 /@\ 138 - 139 80 3.35(3.20) 6.71(6 .86) 55.59(55 .29)
CH,
I 0 129 - 131 83 3.35(3.44) 6.71(6.67) 55.59(55 .33)
cn~C—
Table2 MS, IR and ' HNMR spectral data of compounds I,
No. MS(m/z) IR/cm™! "HNMR (500 MHz, CDCl;)
I, *564 3(M+H) " 33331724 3.87(s ,2H,Ar CH,) ,4.40 - 4.85(m ,4H,CH,CH,) ,6.4- 8.1( m,13H,ArH,NH) '
L %614.0(M+Na) © 3320,1722 1.82- 1.88( m,2H,COOCH, CH,) ,1.90 - 1.95( m ,2H ,CH, CH, O furoxan) ,3.83(s ,2H,Ar CH,) ,
4.24(t 2H,J=6.2 Hz ,COOCH,) ,4.43(t,2H,]=6.3 Hz ,CH, O furoxan) ,6.54 - 8.05( m,13H,ArH ,NH)
I, ®606(M") 3367,1732 1.42 - 1.48( m,2H,COOCH, CH, CH,) ,1.67 - 1.73( m ,2H,COOCH, CH,) ,1.78 - 1.82( m ,2H,CH, CH, O
furoxan) ,3.78(s ,2H,Ar CH,) ,4.14(t,2H,J=6.5 Hz ,COOCH,) ,4.32(t,2H,J=6.2 Hz,CH, O furoxan) ,
6.49 - 7.99( m,13H,ArH ,NH)
I, %614.0( M+ Na) * 3327,1722 1.36(d,3H,J=6.3 Hz,CH;) ,2.12 - 2.18( m ,2H,CH, CH) ,3.80(s ,2H,Ar CH,) ,
4.36 - 4.44( m ,2H ,CH, O furoxan) ,5.15 - 5.21(m,l H,CH) ,6.53 - 7.85( m,I3H,ArH ,NH) "
I, %630.0( M+ Na) © 3367,1740 3.81(t,2H,J=7.8 Hz ,COOCH, CH,) ,3.85 - 3.86( m ,4H , Ar CH, ,CH, CH, O furoxan) ,
4.35(t,2H,J=7.8 Hz ,COOCH,) ,4.51(t,2H,I=7.5 Hz ,CH, O furoxan) ,6.53 - 8.07( m,13H,ArH ,NH)
I, °588 3(M+H) " 3325,1727 3.77(s ,2H,Ar CH,) ,4.70(s ,2H,COOCH,) ,5.17(s ,2H,CH, O furoxan) ,6.45 - 7.96( m,13H, ArH ,NH)
I, °585.0( M+ DMNa) © 3414,3322,1655 3.77(t,4H,J=5.2 Hz,Ar CH, ,CONHCH,) ,4.51(t,2H,J=5.9 Hz,CH, Ofuroxan) ,
6.41 - 8.03( m,13H,ArH ,NH)
Iy %599 .0( M+ Na) © 3417,3296 ,1648 2.10 - 2.27( m,2H,CH, CH, CH,) ,3.45( brs ,l H,CONH) ,3.58(t,2H,J=5.9 Hz ,NHCH,) ,
3.78(s ,2H,Ar CH,) ,4.53(t,2H,J=5.7 Hz,CH,0) ,6.50 - 8.09( m,13H ,ArH , NH)
I, ©626.9(M+1) "  3363,1750 3.90(s ,2H,ArCH,) ,5.23(s ,2H,ArCH,) ,6.54 - 8.12(m,17H,ArH ,NH) "
Ly %648 .0( M+ Na) * 3364 ,1751 4.08(s ,2H,ArCH,) ,5.42(s ,2H,ArCH,) ,6.59 - 8.00( m,17H,ArH , NH)
I, %626.3(M+H) " 3334,1716 3.87(s ,2H,ArCH,) ,5.19(s ,2H,ArCH,) ,6.52 - 8.10( m,17H,ArH , NH)

*ESF MS; °SCF MS; “FAB- MS; " 90 MHz; ~ " 300 MHz

s

25 % - 30 % , > 4 .
DC , 1 . ,
4 , DC L( 1) , .
3 8 Hz CH LJHI( 6
4 10 % . 4.50- 4.52) C4(65158.8) , ROH
1 4 .
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Figure 1  Structures of compounds 4 and I,
L.;.L nitrofenac( I
, NO DC, DC Na , I,
, DG Na'®7h) , (L m L),
22.7%,12.4 %, I, :
20.4%,11.8 %,35.3 %,16.5% 23.3 % ,DC ’ (L 1) .
35.4%, DC I, NO L )
(P>0.05); LI nitrofenac I NO
( CMC Na) 26.3 %( P <0.05) , ’
39.3%( P<0.01) 37.4%( P<0.05),DC
33.3 %, DC
(P>0.05). Vel TE MP ’ IR
ig 7d Perkir Elmer 983 ;" HNMR
’ be 454 %5/ Bruker AM 500 ,TMS ; MS
11) , Nitrofenac 12.5%(1/8) , Finnigan FTMS-2000 _FAB MS
’ ; Carlo Erba 1106
I, ,I; ,nitrofenac ,DC  CMC Na 1,1, 1 [11 - 13] ’
2.3 0 ¢ =0 i1 : 2 nitrofenac [14]
B30 )i 1 226 ) -2 @)
L L DC MNa(0.63 g,2 mmol) , (0.34 g .4
nitrofenac ( P<0.05); mmol) ,2- (0.68 mL,0.8 g,10 mmol)
Lo L nitrofenac DMF10 mL | 100 C, 04
(P<0.01), 129.38,130.62  113.71 g*L ', h. , , :
Lok , ,
DC nitrofenac / 0.65 g, 91 % ,mp 60
NO N A -62°C. IR(KBr) e¢m ' :3276( OH) ,1720( C=0) .
NO , "HNMR (90 MHz, CDCl;) &:3.85 - 3.88 ( m, 4H,
nitrofenac NO . , CMCGMNa HOCH,CH, , ArCH, ), 4.30 (t, 2H, J = 4.6 Hz,
,nitrofenac 1 h 3 h NO HOCH,CH,) ,6.49 - 6.59( m,2H, ArH) ,6.94 - 7.39
(P <0.001), 54.09 49.71 (m,5H,ArH) . ESF-MS:340.1( M+ H) " .
pmol*L™" . L L 3h NO Ge His O, NO, , (%) :N 4.40,C
) 28.72( P <0.05)  28.89 56.46 ,H 4.63 ; ( %) :N4.12,C56.47 ,H4.41 .
pmol* L' ( P<0.01) . 2 22,6 ) 2- (3 -1,2,
,DC L, 5=& -2 -4) 1)
I DC , DC I; 1(0.37 g,1 mmol) 2(0.34 g,1.2 mmol)
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THF10 mL 25 % (0.08 mL,
1.2 mmal) . 15 min ,
, [ -
(60-90C) =1:6] 0.51 g. .mp
1 2.
3 3(L -1, )
(10 mmol) 1(0.73 g,2 mmol) THF
15 mL 25 % (0.36 mL,3
mmol) , I h
, (3 %20 mL) ,
[ - (60 - 90C) ]
3.1 43 -1,2,5°% -2- -4-)
I )

76 % ,mp 70 - 72°C, IR( KBr) cm™' :3353
( OH) ;' HNMR( 500 MHz ,CDCl,) 8:1.74 - 1.79( m,
2H, HOCH,CH, ) ,1.98 - 2.03 ( m, 2H, CH,CH, O
furoxan) ,2.06(brs,1H,OH) ,3.77(t,2H,J=6.1 Hz,
HOCH,) ,4.48(t,2H,J = 6.4 Hz,CH, Ofuroxan) ,7. 61
-8.07(m,5H, ArH) ; G, Hy,

NOS, (%) :N8.90,C 45.84, H 4.46;
( %) :N8.92,C 45.86 ,H 4. 46 ;ESF MS :315.2( M+
H) '

32 5 (3 -1,2,57% -2 -4)

I )

73 % ,mp 65 - 67°C. IR( KBr) cm” ' :3380
( OH) ;' HNMR( 300 MHz,CDCl;) 6:1.53 - 1.72( m,
4H,HOCH,CH,CH,) ,1.87 - 1.96( m,2H, CH,CH, &
furoxan) ,2.13(brs,1 H,OH) ,3.70(t,2H,J=6.2 Hz,
HOCH,) ,4.44(t,2H,J = 6.4 Hz,CH, Ofuroxan) ,7. 60
-8.08( m,5H, ArH) ; G Hi
N O;S* 4/3H,0, (%) :N 7.78,C 43.90, H

4.75 ; ( %) :N7.95,C 44.43 |H 5.30 ;ESF MS:

351.0( M+ Na) " .

33 (3 -1,2,57% -2 -4) -3
L )

77 % ,mp 101 - 103 °C . IR(KBr) cm™' :3437
(OH) ;' HNMR( 300 MHz,CDCl,) 6:1.31(d,3H,J =
6.2 Hz,CH,) ,1.67(br s, 1H,OH) ,1.92 - 2.08( m,
2H,CH,CH) ,4.07 - 4.13( m,1H, CH,CH) ,4.51 -
4.69( m, 2H, CH, O furoxan) ,7.59 - 7.79( m, 3H,
ArH) ,8.04 - 8.07( m,2H, ArH) ;

C, H, NQS, (%) :N8.98,C 45.79 , H
4.51 ; ( %) :N8.92,C 45.86 ,H 4.46 ;ESF MS :
315.1( M+ H) .

34 2[2 (3 -1,2,57% -2 -4)
1 & )

1

, 80 % . IR(film) cm  :3419( OH) ;
"HNMR(90 MHz ,CDCl;) §:2.19(brs,1 H,OH) ,3.50
- 3.80(m,4H, HOCH,CH,) ,3.80 - 4.00( m,2H,
CH, CH, Ofuroxan) , 4.50 - 4.70 ( m, 2H, CH, O
furoxan) ,7.61 - 8.13( m,5H, ArH) ;ESI-MS:353.0( M

+Na) "
35 43 -1,2,59% -2 -4) -
2 - (& )

83 % ,mp 113 - 115°C . IR(KBr) cm ' :3369

( OH) ;' HNMR(300 MHz,CDCl;) 8:1.67(brs,1H,
OH) , 4.35 (s, 2H, HOCH, ) , 5.11 (s, 2H, CH, O
furoxan) ,7.61 - 8.08( m,5H, ArH) ;

G, HoNGS, ( %) :N9.09,C 46.65 ,H
3.45; ( %) :N9.03,C 46.45 ,H 3.23 ;ESFF MS:
311.2( M+ H) .

36 2 (3 -1,2,57% -2 -4)

I )

53 % ,mp 84 - 87 C( [4]
) .
3.7 ¥ -1,2,5=% -2 -4-)

Is )

1

, 43 %, IR(film) cm™ :3410( NH,) ;
"HNMR( 300 MHz, CDCl;) 6:2.03 - 2.12( m,2H,
CH, CH, CH,) ,2.86(brs ,2H,NH,) ,3.01(t,2H,J=5.8
Hz ,CH,NH,) ,4.53(t,2H,J =5.7 Hz,OCH,) ;7.58 -
8.06( m,5H,ArH) ;ESF MS :300.0( M+ H) " .

3.8 3 (3 -1,2 5% -2- -4-)
d )

, 21 %. IR(film) c¢m ' :3500( OH) ;
"HNMR( 500 MHz,CDCl,) 6:3.45 - 5.20(br s,1H,
ArOH) ,5.39 (s,2H, ArCH,) ,6.86 - 7.29( m, 4H,
ArH) ,7.57 - 8.04( m,5H, ArH) ; ESF MS:371.0( M +
Na)

39 3 (3
(Lo )
56 % ,mp 76 - 78 'C. IR( KBr) cm”' :3490
(OH) ;' HNMR ( 500 MHz, CDCl;) §:4.75 (s, 2H,

1,257 -2 -4)
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* 825 -

ArCH,) ,7.22 - 7.46( m,4H, ArH) ,7.62 - 8.61 ( m,

5H,ArH) ; GsHaNGS,

( %) :N8.40,C51.87 ,H 3.65; ( %) :N8.05,

C51.72,H3.45;ESF MS:371.0( M+ Na) * .

3.10 4 (3 -1,2 5% -2
(Ill )

76 % ,mp 107 - 110 °C . IR(KBr) cm™' :3236
(OH) ;' HNMR (300 MHz, CDCl;) §:4.73 (s, 2H,
ArCH,) ,6.80 - 7.46( m,4H, ArH) ,7.62 - 8.12( m,
5H,ArH) ; GsH2NOS,

( %) :N8.33,C51.83,H3.68; ( %) :N8.05,
C51.72 ,H 3.45 ;ESF MS:371.0( M+ Na) " .
4 L-1,

3(1.52 mmol) ,DCC(0.37 g,1.8 mmol) ,4 N,

-4.)

N ( DMAP) 15
mL DC(0.53 g,1.8 mmol) , 2
h. , , . .
. 1 2.
5
[5]:DC
Na 20 mgekg ', 0.5%
CMC Na 1.57x10 *mol* L' . 10
, 12h g , 0.4 ml/10
g,
[8]:DC Na 10 mgekg ',
0.5 % CMC Na 3.14 x 107" mol* L'
. 10 , 12h g ,
1 mI/100 g.
[5]:
. 8 (DC 11 ), ig
7d,d8 ,
s Fecal OB-II Baso Diagnostic
Inc., Pyramidon s ,
NO . : .

[9,10].
IR,NMR, MS
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SYNTHESIS AND ANTE INFLAMMATORY ACTIVMITY OF
BENZENESULFONYLFUROXAN COUPLED DICLOFENAC

LI Rurwen , ZHANG Yrhua , J1 Hui' , YU Xao'lin® , PENG St xun

(1. Center of Drug Discovery, 2. Depattnent of Pharmacology ,
China Pharmaceutical Univessity , Nanjing 210009 , China)

ABSTRACT: AIM To search for new derivatives of diclofenac ( DC) having activity of the parent drug and
lacking its undesirable effects. METHODS  Coupling DC with NO donor 3, 4 diberzenesulfonylfuroxan through
esterification and amidation, evaluating antrinflammatory activity against xylene-induced mice ear swelling and
carrageenarrinduced rat paw edema, observing side effects in the mt gastrointestinal ( GI) tract and assessing NO
releasing ability both in vt and in ww . RESULTS Eleven new compounds (I,. ;) were synthesized, and the
structures of I, - 1; were determined by IR, " HNMR, MS and ele mental analysis . Compared with DC, I, _ 5 and I, showed
no significant difference in antt- inflammatory activity against xylene-induced mice ear swelling. I, and I; showed potency
comparable to DC in treatment of carrageenarr induced rat paw edema . In (I tract , only slight mucosa sulface ercsion was
found in both I, and I; treated rats , while deep ulcer was found in nitrofenac dosed rats and ulcer perforation was found
in DC treated rats . Five of eleven rats treated with DC died, one of eight rats treated with nitrofenac died. However, no
death was found in eight rats dosed with I, or I; . The detection of occult blood in feces and he matology index also showed
that the extent of Gl tract bleeding in Iy and I treated rats was much less than that in both DC and nitrofenac treated
rats . In addition, I, and I released NO both in vt and in vivo. CONCLUSION  Berzenesulfonylfuraxan coupled
DC may possess potency comparable to DC and less ( side effect than DC.

KEY WORDS: NO; NO rleasing diclofenac ; ant- inflammatory activity ; gastrointestinal side effects





