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ABSTRACT

Some novel pyrrole and pyrrolo[2,3-d]pyrimidine derival
activities. 2-(4-Substitutedphenylamino)-1-(4-substitutedpheny
o afford 2-amino-1,d-disubstitutedphenyl
disubstitutedphenyl-1H-pyrrole-3-carboxylates (Sa-g) respecti
anhydride, benzoyl chloride, 4-substitutedphenacyl bromides an
(9a-c) respectively. Compounds (4a and 4i) were also reacle

cyanoacetale

substitutedphenyl)-7-(4-substitutedpheny|)-3H-pyrrolo[2,

3-cyano- 1H-pyrrol-2-yl-formimidates (1 1a,b) respectively. Hydrazi

Sixteen of the newly synthesized compounds were evalvated for

screened compounds showed interesting high anti-inflammalory ac 1
o ened for their ulcerogenic activi

drug. The most active compounds were further scre

ives were synthe
AnoNEs (:hl-l)bn e

- itri |
[;:E'Pg;:’r:gl‘;:ﬂf n and Sg) were reacted with acetic
d bc.nzyl chloride to allo

their anti-inflammatory
tivity compared 1

sized ond evaluated for their anti-inflammatory
were reacted either with malononitrile or ethy
(4a-i) and ethyl Z-amino-| 4.

4a, 4i
g rd compounds (6a-c), (7a-c), (8a-c) and
rmic acid or triethyl orthoformate o give 5-(4-

ith fo " _
3-d] pyrinlllilcl;i::l-;v(TH)-oncs (10a,b) and ethyl N- I ,4-disubstitutedpheny|-
nolysis of (112,

1) afTorded (12a,b). _

and analgesic activitics. Most of the
o ketoprofen (Biprafencd®) as a standard
ty. The analgesic activity of the selected

compounds was nlso assessed.

INTRODUCTION

Inflammation is a normal response to any
stimulus that threatens the host and may vary from a
localized response to a generalized one . Non-
steroidal anti-inflammatory drugs (NSAIDs) are
widely used for the treatment of rheumatism diseases,
as rheumatoid arthritis, and pain ®. The
pharmacological effects of NSAIDs are due to
blocking the metabalism of arachidonic acid through
the inhibition of cyclooxygenase enzymes (COX-I
and COX-2) and thereby production of prostaglandin
biosynthesis, Classical NSAIDs non selectively
inhibit both isoenzymes and cause gastric disorders
like bleeding and ulcer “*). The isoform COX-1 is
found in healthy populations and has mainly a
physiological role in the kidneys and the stomach. In
contrast, the isoform COX-2 is involved in the
production of prostaglandins mediating pain and
supporting the inflammatory process “”. This has led
1o intense efforts in search for potent and selective
COX-2 inhibitors which could provide anti-
inflammatory drugs with fewer gastric side effects.

- On the other hand, pyrrole derivatives have been
widely known for their versatile biological activities
such as anti-inflammatory ®*'" analgesic (319)
antimicrobial "7 anti-tumor "** and anuviral
activities “*%. The most significant of which s the
anlti-ir.lﬂammatow activity exhibited by the non
selectiv i
(Ketola:® Irgézls).tolmetm (Rumatol®) and ketorolac

- EXPERIMENTAL
Chemistry

All melting” points were measured on Electro
thermal LA 9000 SERIS, Digital Melting point
Apparatus and are uncorrected. IR specira (KBr)
were recorded on FT-IR 5300 spectrophotometsr and
Perkin Elmer spectrum RXIFT-IR system (v, cm’).
"H-NMR spectra were recorded in (DMSO-dg) at 300
MHz on a Varian Gemini NMR spectrometer (8,
ppm) using TMS as an internal standard. Mass
spectra were recorded on GC Ms-QP 1000 EX mass
spectrometer at 70 eV. Microanalytical data were
performed in Micro analytical Research Center, Cairo
University. Thin layer chromatography was
performed on pre-coated (0.25mm) silica gel GFx.
plates (E. Merck, Germany). Compounds were
detected with 254 nm UV lamp.

:?er.nernl procedure for the synthesis of tompounds
a- '

X Egulmolar amounts  of 4-substitutedphenacyl
b:omudc:;, namely 1-(biphenyl-4-yl)-2-
omoethanone, 2-bromo-1 -(4-nitrophenyl)ethanone,
4-(2-bromoacelyl)-benzonitrile.' " and 4-(2
brolrnoncelyI)-N.N-dimcthyibenzcnesulibnamidc(0.0I
2;!) and tlfe. appropriate aromatic amines, namely 4-
(0 OI‘O:IW:nl‘hnc. 4-chloroaniline and 4-bromoaniline
f'o;- o oﬂ) in ethanol 50 m| were heated under reflux
o 1en left to cool. The solid product was
€d by filteration -after  cooling and

recrystallized from - .
€Ompounds (3a-i). the PIQPCI‘ solvent o give

I-Biphenyl.-2.

(3a) Yield, 89%: (4~methaxyphe"yfamino)erhanone

MP 155-157 °C (Ethanol); IR (KBr,



~,

Makarem M. Korma etal.,

) 0: 3400(NH); 1672 (C=0); 1236, 1036(C-0-C);
' NMR (DMSO-de) 8: 3.64 (s, 3H, OCHy); 4.65 (s,
2H, CH.CO); 6.65-6.72 (m, 5H, C;-,J".-.5-_5--blpl1cnyl—
1); 7.49-7.52 (m, 3H, Cs ~biphenyl-H, NH); 7.76 (d,
5H, J=8.4 Hz, Cy¢- biphenyl-H); 7.85 (d, 2H, J=8.1

Hz, Ca. s-p-CeHa-OCH3); 8.15 (d, 2H, J=Ei.. 1 Hz, Cys-
' p-CgHi-OCH;). M.S (mfz %):317 (M™)(28); 152
(65)' 136 (IOD): 80(33); C2|H|9N01 ,Cal. C, 7947 ;
H. 6.03; N, 4.41, Found C, 80.01; H, 5.60; N, 4.27.

1 -BIphcnyl-2-(4-chlarophenylamt'no)erhanonc

(3b) Yleld, 88%: mp 188-190 °C (Ethanol); IR (KBr,

1y 5: 3318(NH); 1676 (C=0); 1092 (p-Cl phenyl);
flT h)!MR (DMSO-ds) &: 4.71 (s, 2H, CH,CO); 6.72
(d, 2H, J=8.7 Hz, Cy 5~ biphenyl-H); 7.10 (d, 2H,
J=8.7 Hz, C;¢-biphenyl-H); 7.42-7.55 (m, G6H,
CyCasss-biphenyl-H, NH); 7.76 (d, 2H, J=8.1
Hz.Cs ¢-p-CsHy-Cl); 7.82 (d, 2H, J=8;£ Hz, C;ys-p-
CH-Cl). MS  (m/z%): 323 (M™+2)(5); 321
(M™)(13); 152 (67); 140 (100); 74 (27); CyoH,sCINO
©Cal. C, 74.65; H, 5.01: N, 4.35, Found C, 73.99; H,
5.06; N, 4.20.

I-Biphenyl 2-(4-bromophenylamino)ethanone
(3c) Yield, 80%; mp 185-186 °C (Ethanol); IR (KBr,
em’") ¥: 3392(NH); 1670 (C=0); 1075 (p-Br phenyl);
'H NMR (DMSO-dg) &: 4.70 (s, 2H, CH,CO); 6.60
(d, 2H, J=8.7 Hz, Cy s~ biphenyl-H)); 7.22 (d, 2H,
J=8.7 Hz, Cy e-biphenyl-H); 7.41-7.52(m, 4H,
Cy,Cag-biphenyl-H, NH); 7.77 (d, 2H, J=8.4 Hz,
C; s-biphenyl-H); 7.87 (d, 2H, J=8.3 Hz, Ca6-p-CeHa-
Br); 8.15 (d, 2H, J=8.3 Hz, C,s-p-CcHy-Br). M.S
(miz%): 368 (M™42)(2); 367 (M™ +1)(17);366
(M) (17); 186 (93); 184 (100). C5H,,BrNO Cal. C,
65.59; H, 4.40; N, 3.82, Found C, 65.30; H, 4.09; N,
3.37. ‘

2-(4-Methoxyphenylamino)- I-(4-nitrophenyl)

ethanone (3d) Yield, 83%; mp 130-131 °C
(Benzene); IR (KBr, em™) b: 3316(NH); 1670 (C=0);
1512,1340 (NO,); 1246,1024 (C-O-C); 'H NMR
(DMSO-dy) & 3.75 (s, 3H, OCH;); 5.04 (s, 2H,
CH,CO); 6.58 (s, 1H, NH D,0 exchangeable); 7.06
(4, 2H, J=9 Hz, C15-p-CeHa-OCH;); 7.45(d, 2H, J=9
Hz, C, 5-p-C4H,-OCH,); 7.54 (d, 2H, J=9 Hz, C5 5-p-
« Glie-NOy); 7.77 (d, 2H, J=9 Hz, C; s-p-CeHy-NO,).

M.S (m/z%): 286 (M™)(6); 284 (17); 280 (24);86
(100). Cy5H,4N,0, Cal. C, 62.93; H, 4.93; N, 9.79
Found C, 62.32; H, 4.70; N, 9.30. '

» 2-(4-Chlorophenylamino)-1-(4-nitrophenyl)

& 1anane (3:::)I Yield, 57%; mp 180-182 °C (Ethanol);
™ éKPr.- cm™)0: 3388(NH); 1694 (C=0); 1522,1346
p 69:). 1098 (p-Cl phenyl); 'H NMR (DMSO-d,) 5:
. ' (s, 2H, CH,CO); 537 (s, 1H, NH D,0
xchangeable): 6.64 (d, 2H, 1=9 Hz, Cy 4-p-CgH,-Cl);

8.19-8.44 (m, 4H, p-C¢Ha-NO; ). M.S (m/z%): 292
(M™+2)(12); 290 (M"")(26); 151 (56); 142 (89); 140
(100). C,sH,CIN;0; Cal. C, C, 57.84; H, 381, N,
9.64, found C, 57.80; H, 3.75; N._9.61. )

2-(4-Bromophenylamino)-1 -(4-nitrophenyl)

ethanone (31) Yield, 80%; mp 145-147 °C (Ethanol);
IR (KBr, cm™) 0: 3310(NH); 1692 (C=0); 1516,1338
(NO,); 1075 (p-Br phenyl); 'H NMR (DMSO-dg) &:
476 (s, 2H, CH,CO); 531 (s, IH, NH D,0
exchangeable); 6.66 (d, 2H, J=8.7 Hz, Ca6-p-CoHa-
Br); 6.95 (d, 2H, J=8.7 Hz, C; 5-p-CgHa-Br); 7.21 (d,
2H, J=8.7 Hz, Cy ¢-p-CsH-NO); 746 (d, 2H, J=8.7
Hz, Cy .5--p-C¢H4-NOz). M.S (m/z%):336
(M +1)(29); 334 (30); 186 (98); 184 (100).
Cy4H, BrN,0; Cal. C, 50.17; H; 3315 N, 8.36, Found
C, 49.03; H, 3.11: N, 8.15.

2-(4-Chlorophenylamino)-1-(4-cyanopheryl)
cthanone (3g) Yield, 69%; mp 160-162 °C
(Benzene); IR (KBr, cm™) 0: 3276(NH); 2228 (CN);
1690 (C=0); 1095 (p-Cl phenyl); 'HNMR (DMSO-
dg) & 4.71 (s, 2H, CH,CO); 5.32 (s, 1H, NH D,0
exchangeable); 6.69 (d, 2H, J=8.7 Hz, Cos-p-CsHa-
Cly; 7.07 (d, 2H, J=8.7 Hz, C; 5-p-CsH-Cl); 8.04(d,
2H, J=8.1 Hz, Cy 4-p-CsHi-CN); 8.19 (d, 2H, J=8.1
Hz, Cy 5-p-CgHs-CN). M.S (m/z%):
272(M"*+2)(0.4); 271 (M™+1)(1); 149 (20); 57
(100). C;sH,CIN;0 Cal. C, 66.55; H, 4.10; N, 10.35,
Found C, 66.11; H, 3.95; N, 10.32.

2-(4-Bromophenylamino)-1-(4-cyanophenyl)
ethanone (3h) Yield, 54%; mp 150-151 °C (Ethanol);
IR (KBr, em™) ¥v: 3392(NH); 2226 (CN): 1686
(C=0); 1072 (p-Br phenyl); ‘H NMR (DMSO-dg) &:
4.70 (s, 2H, CH,COQ); 5.05 (s, IH, NH D,O
exchangeable); 6,64 (d, 2H, J=9 H:z, C,¢p-CsHs-Br),
7.20 (d, 2H, J=9 Hz, C,¢-p-CgH4-Br); 8.01-8.20 (m,
4H, p-CsH;-CN). MLS (m/z%):316 (M™"+1)(14); 314
(12); 186 (93); 184 (100). CysH,,BrN,O Cal. C,
g‘?ﬂ.;& H, 3.52; N, 8.89, Found C, 56.98; H, 4.02; N,

2-(4-Methoxyphenylamino)-1-{4-(N,N-dimethyl
sulfamoyl)phenyl]ethanone (3i) Yield, 55%; mp 140-
142 °C (Ethanol); IR (KBr, cm™) v: 3406(NH); ;
1690 (C=0); 1342,1158 (SO, ); 1262,1036 (C-0-C);
H NMR (DMSO-dg) §: 2,92 (s, 6H, (CH,).N); 3.99
(s. 3H, OCHy); 4.82 (s, 2H, CH,CO); 6.93-7.02 (m
SH, Cx5 5 6-p-CoHy-SO;N(CH,),, NH); 8.08 (d, 2H.
J=8.4 Hz, C, +-p-CgHy-OCH,); 8.32 (d, 2H, J=8.4 Hz
Cy.5-p-CoHy-OCHy). MLS (m/z%): 348 (M**)(3): 212

(24):134 (92); 76 (100). C,7H:gN>0,8S, Cal. C, 58.60;

H,5.79; N, 8.04.. Found C, 57.09; H, 5.34; N, 7.90.
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~ General prloccdurcrl'or the synthesis qf compounds

4a-i
A -mixture of 2-(4 -substituledphenylamino)- l -(4-
substitutedphenyl) ethanone (3a-i), .and malononitrile

(0.01:mole) was allowed to fuse together in an oil bath
for 10 minutes with controlled temperature at 95°C,

then the residue was collecied and crystallized to give -

the target compounds (da-i).

2-Amino-4-biphenyl--(4-methoxyphenyl)-1 H-
pyrrole-3~carbonitrile (4a) Yield, 70%; mp 165-166
°C (Ethanol); IR (KBr, cm™) : 3380,3300 (NH,);
2198 (CN); 1598 (C=N); 1236,1030 (C-0-C); 'H
NMR (DMSO-dg) 6: 3.64(s, 3H, OCHj;); 5.47 (s, 2H,
NH; D,0 exchangeable); 6.65 (s, 1H, CH-pyrrole);
7.37-7.52 (m, 5H, Cy 5.4 s &-biphenyl-H); 7.50-7.62
(m, 4H, p-C¢H,-OCH,); 7.76 (d, 2H, J=8.3 Hz, Cy 5=
biphenyl-H); 7.85 (d, 2H, J=8.3 H-, C;6- biphenyl-

H). MLS (m/z%): 365 (M™™)(1); 165 (7); 312 (24);
152 (100). Cz.sH;gNJO Cal. C, 7888, H, 5.24; N,
11.50, Found C, 79.06; H, 5.90; N, 10.19.

. ‘Z-Amino-?-biphenyl-l-(Mloraphcnyl)-!ﬂ-
pyrrole-3-carbonitrile (4b) Yield, 88%; mp 230-232
°C (Ethanol); IR (KBr, cm™) 1: 3266,3240 (NH,);
2224 (CN); 1598 (C=N);1090 (p-Cl phenyl): 'H
NMR (DMSO-ds) 6: 530 (s, 2H, NH, D,0
exchangeable), 6.63 (s, IH, CH-pyrrole); 7.38-7.49
(m, SH, C; 34,5~ biphenyl-H); 7.54-7.72 (m, 4H,
G sg-biphenyl-H); 7.85 (d, 2H, J=8.3 Hz, Cy¢-p-
GHL-Cl), 8.15 (d, 2H, /=83 Hz, Cy5-p-CoH,-Cl ).
M.S (m/z%): 370 (M'*+1)(20); 323 (19); 321 (40);
181 (57); 152(100). C3HiCIN, Cal. C, 74.69; H,
4.36; N, 11.36, Found C, 74.40; H, 4.29; N, 11.30,

.?-Amino-!-(4—bromopheny0-4-biphe;g::’-}H..
pytrole--carbonitrile (dc) Yield, 64%; mp 208-210
°C (Ethanol); IR (KBr, cm™) v; 3350,3274 (NH,), -
2216 (CN); 1596 (C=N);1070 (p-Br phenyl); 'H
NMR (DMSO-d;) &: 6.17 (s, 2H, NH, D,0
exchangeable); 6.67 (s, 1H, CH-pyrrole); 7.21 (d, 2H,
J=1.8 [fz, Cpg biphenyl-H); 7.34.7.55 (m, SH,
- G 34 5 -biphenyl-H); 7.62 ( d, 2H, J=8.8 H:, Cie

p-CeHa-Br); 7.74 (d, 2H, J=8.8 i, Cs,5-p-CsHy-Br);
7.86 (d, 2H, J=7.8 H:, G s-biphenyl-H). Mm.§
(m/z%): 416 (M™+2)(1); 280 (40): |g) (100).
« CaaH BN, Cal, C, 66.68; H, 3.89; N, 10.14, Found
C, 66,20, H,3.81; N, 10.30. o

.?-Amino-‘I-(4,-hwlhatyphenﬂ)-J,(:;.ni“fmp;}enyu_ ,
! H-pyrrole-3-carbonitrile (4d) Yield, 82%; mp150.
152 °C: (Ethanol); IR (KBr, cm™) %" 32583200
(NH,); 2200 (CN); 1594 (C=N); 1512,1340 (NO, ):

 1246,1028 (C-0-C): 'H NMR (DMSO-d;) 5 3 83 s,

3H, OCH;); 6.84 (br, 2H; NH, D,0 exchangeable), ,

*6.87 (s, 1H, CH-pyrrole }; 7.14-7.33 (m, 4H, p-CH,.

" Found C, 64.20; H, 4.02; N, 16,79,

" 2-Amino:] -(4-merhoxyphenyl);4-[4—WN‘

- IR (KB;,_cm'F ) 9: 3235,3226 (NH,); 2200 (CN)s. 1-

188N 10-505,
OCHy); 8.04-829 (m, 41 g S
(m/z%): 334 (M")(2); 167" (20" jgq 02 M

(100). CisH14N:Os Cal. C, 64.66; H, 4 99, N 'i6149 -
R RN

2-Amino-1-(4-chlorophenyl)-4. 4-nity -

pyrrole-3-carbonitrile (de) Yiclg, 78"2 h.‘:;U’U;’JH-
232°C (Benzene); IR (KBr, cm’) g 349 g
(NHa); 2216 (CN; 1596 (C=N); 1526,1344 (yg, )
1095 (p-Cl phenyl); 'H NMR (DMS0-d,) 5, 2 (:'
2H, NH; D;O exchangeable); 6.80 (s, 1H, X
pyrrole ); 8.21 (dd, 4H, J=5.1,9 Hz, P-C.H.-Cl; 3"42_
8.45 (m, 4H, P-C,H,-NO,). M.S§ (m/z%): 338 M)
(8); 182 (39); 181 (22); 153 (24): 152 (100),
C|7H||CIN402 Cal C, 60.28, H, 3.27; N, 16.54..F0m1d
C, 60.99; H, 3.15; N, 16.34,

Z-Amina-I-(J—bromaphe@b-d-(4-nirr0phmyb- )
1H-pyrrole-3-carbonitrile (40) Yield, 83%; mp 165
167°C (Pet.ether); IR (KBr, cm™) v 35903516
(NH,); 2216 (CN); 1592 (C=N); 1516,1340 (p-NO. -
phenyl); 1075 (p-Br phenyl); '"H NMR (DMSO-d.) 5
5.17 (s, 2H, NH, D.0O exchangeable); 667 (s, 1H.
CH-pyrrole ); 7.20-7.58 (m, 4H, p-CsH,-Br); 8.05-
8.38 (m, 4H, p'CﬁH.]'NO:I_}._ ML.S (m.’z'/.):
385(M™+2) (0.6); 383 (M*) (1): 184 (20 157 .
N, 14.62, Found C, 53.14; H, 2.73: N, 14.19.

2-Amno-1-(4-chlorophenyl)—4-(4-cyanophem)-
IH-pyrrole-3-carbonitrile (4g) Yield, 82%; mp 173-
175°C (Hexane); IR (KBr, cm™) v: 3205,3150 (NH,):
2224 (two CN); 1598 (C=N); 1092 (p-Cl phenyl): ‘H
NMR (DMSO-ds) 8: 6.80 (s, 1H, CH-pyrrole ); 6.82-
6.87 (m, 2H, G, 6-p-CsHy-Br); 7.04-7.07 (m, 2H, G s
P-CeHy-Br); 7.34-7.36 (m, 2H, C:'.ts"P'c"m;mi); N
7.497.60 (m, 2H, Cy 5-p-CH,-CN); 8.50 (s, 2H,
NH: D,0 exchangeable). M.S (m/z%): 318 (M)
(1); 229 (43); 102 (100). C,¢H,,CIN, Cal C, 67.82; H.

3-48;N,17.58, Found C, 67.25; H, 3.70; N,.17.26.

2-Amino-| ~(4-bromophenyl)-4-(4-cyanophenyl)-
IH-pyrrole-3-carbonitrile (ah) Yield, 65%; mp 170-
172°C (Benzene); IR (KBf, cm™) v: 35003384
(NHy); 2224 (two CN); 1592 (C=N); 1070 (p-Br
Phenyl); 'H NMR (DMSO-dy) 8: 2.10 (br. 5 2

NHa)i 2.81°(s, 6H, (CHy),N); 3.94 (s, 3H, OCH:):

%:95-8.00 (m, OH, Ar-H, CH-pyrrole). M. (m/z%):

- 363 (M™) (3), 229 (36);102 (100). CysH; BN« (5::[ '

C,59.52; H, .3_.0‘5;_ N, 15.43, Found C, 59.85; H, 3%

N, 15060,

d‘.f"eﬂ'}'f-“f!faﬂgoyf)phcnyfj-I'H-pyrr'o!e-;ifcaf bonivrile
(4i) Yield, 30%; mp 160-162°C (Ethanol/Benz 596

ene) -
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(C=N); 1340,1160 (SO2); 1248,1030 (C-0-C); 'H
NMR (DMSO0-d,) 8: 3.64(s, 3H, OCH;); 5.47 (s, 2H,
NH, D;O exchangeable); 6.65 (s, 1H, CH-pyrrole);
7.37-7.52 (m, 5H, Cy 5 4 5 5-biphenyl-H); 7.50-7.62
(m, 4H, p-C:H~OCH;): 7.76 (d, 2H, J=8.3 H, Cis-
biphenyl-H); 7.85 (d, 2H, J=8.3 Hz, Cyp- biphenyl-
H). M.S ( m/z%): 369 (M™) (1); 212 (12);108 (G6);
51 (100), CxHxN,0,S Cal C, 60.59; H, 5.08; N,
14,13, Found C, 60.23; H, 5.01; N, 14.06.

General procedure for the synthesis of compounds
Sa-g

2-(4-Substitutedphenylamino)- 1-(#-substituted
phenyl)ethanone (3a-c,e-h) and ethyl cyanoacetate
(0.01 mol) were allowed to fuse together in an oil bath
for 20 minutes at 95°C, then the residue was collected
and crystallized fram the proper solvent.

Lyl 2-amino-4-biphenyl-1-(4-
methoxyphenyl)-1 H-pyrrole-3-carboxylate; (5a)
Yield, 69%; mp 130-132°C (Petether); IR (KBr,
em'') 0: 3300,3238 (NH,); 1674 (C=0); 1598 (C=N);
1292,1032 (C-0-C); 'H NMR (DMSO-d,) &: 1.30 (t,
3H, CH,CH,); 3.80 (s, 314, OCH,); 431 (q, 2H,
CH,CH,); 5.20 (s, 2H, NH, DO exchangeable); 6.77
(s, 1H, Cl-pyrrole); 7.48-7.60 (m, 5H, Cy3 455~
biphenyl-H); 7.88-8.30 (m, 8H, Ar-H). M.S (m/2%):
412 (M™) (4); 328 (21);, 312 (85);151 (100).
CayH3N,0, Cal. C, 75.71; H, 5.86; N, 6.79, Found C,
76,03; H, 5.81; N, 6.20,

Ethyl  2-amino-4-biphenyl-1-(4-chlorophenyl)-
1H-pyrrole-3-carboxyfate; (5b) Yield, 90%; mp 218-
220°C (Gthanol/Benzene), IR (KBr, cm’)
3396,3252 (NH,); 1676 (C=0), 1596 (C=N); 1088
(p-C1 phenyl). M.S (m/z%):416 (M™) (1); 316 (8);
281 (10). 153 (20), 152 (100). Ca5H,, CIN.Oy Cal. C,
7202, H, 508: N, 6.72, Found C. 72.70, H, 5.65; N,
6.25.

Ethyl  2-amino-4-biphenyi-1-(4-bromophenyl)-
{H-pyrrole-3-carbaxylare; (Sc) Yield, 80%; mp 180-
182°C (Ethano!); IR (KBr, em™) ; 3426,3360 (NH,);
1672 (C=0); 1594 (C=N); 1068 (P-Br phenyl). M.S
(miz%): 461 (M™) (1); 184 (8); 181 (30): 179
(20):152 (100). C23H;, BN, 0; Cal. C, 65.08; H, 4.59;
N, 6 07, Found C, 66.01; H. 4.12; N, 6.35.

- Ethyl 2-amino-1-(4-chlorophenyl)—4-(4-
%:r;ophcmf)-m-pﬂroled-carbon'lafe: (3d) Yield,
u7 mp 200-202°C (Benzene); IR (KBr, cm™) ¥:
3200 (NI,); 1702 (C=0); 1594 (C=N); 1518, 1340
(IP:?:); 1098 (p-Cl phenyl); 'H NMR (DMSO-dy) &:
b (4 3H, CH,CH,); 4.23 (q. 2H, CH,CH;); 4.62 (s
M, NH, D,0 exchangeable); 682 (s, 1H, CH.

Pymole); 7.10-7.12 (m, 4H, p-CeHe-Cl): 7.51-7.55

(m, 4H, p-CgH-NO,). M.S (m/2%):385 (M™) (4);
181 (70); 178 (16); 154 (20); 153 (38); 152 (100).
C|9H|5C|N30.| Cal. C, 59.15; H, 4.18, N, 10.89,
Found C, 59.54; H, 4.01; N, 10.96.

Ethyl 2-amino-1-(4-bromophenyl)-4-(4-
Nitrophenyl)-1H-pyrrole-3-carboxylate; (S¢) Yield,
68 %; mp 118-120°C (Pet.ether); IR (KBr,em™) ¥:
3250 (NH,); 1702 (C=0); 1592 (C=N); 1516, 1340
(NO,); 1075 (p-Br phenyl); 'H NMR (DMSO-d;) &:
1.64 (1, 3H, CH,CH,): 3.01 (q, 2H, CH;CH,); 4.72 (s,
2H, NH. D;O exchangeable), 6.62 (s, 1H, CH-
pyrrole), 7.75-7.80 (m, 4H, p-C¢H.-Br); 7.99-8.03
(m, 4H, p-CeHi-NOy). M.S (m/z%): 431 (M™"+1)
(1); 198 (6);150 (42); 75 (100). CyoH;sBrN;O,Cal. C,
53.04; H, 3.75; N, 9.77, Found C, 53.70; H, 32[; N,
9.82.

Ethyl 2-amino-1-{4-chlorophenyl)-4-(4-
cyanophenyl)-1H-pyrrole-3-carboxylate, (51) Yield,
80 %; mp 200-201°C (Hexane); IR (KBrem™) :
3384 (NH,); 2224 (CN); 1698 (C=0); 1598 (C=N);
1095 (p-Cl phenyl); '"H NMR (DMSO-d) 8- 1.30 (t,
3H, CH,CH,). 4.32 (q, 2H, CH,CHy); 4.90 (s, 2H,
NH, D,0O exchangeable); 6.98 (s, 1H, CH-pyrrole);
7.21-7.44 (m, 4H, p-C¢H,-Cl); 7.77-7.91 (m, 4H, p-
CoHy-CN).MLS (m/z%): 365 (M™*) (1); 230 (5); 229
(10); 181 (13); 152 (45);102 (100). CyH,¢CIN;0,
Cal. C, 65.67; H, 4.41; N, 11.49, Found C, 65.40; H,
4.25; N, 11.67.

Ethyl 2-amino-1-(4-bromophenyl)~4-(4-
cyanophenyl)-1 H-pyrrole-3-carboxylate; (5g) Yield,
90 %; mp 228-230°C (Benzene); IR (KBr,em™) o:
3236,3354(NH;); 2226 (CN); 1702 (C=0); 1592
(C=N); 1072 (p-Br phenyl), '"H NMR (DMSO-d;) &:
1.28 (1. 3H,CH,CH;); 3.96 (q, 2H, CH,CHs); 5.13 (s,
2H, NH; DO exchangeable); 6.91 (s, |H, CH-
pyrrole), 6.84 (d, 2H, J=9Hz, C,4-p-CsH,-Br); 7.13
(d, .—’H, J=9Hz, C;,s'p'C5H4-Br); 7.41-7.51 (m, 4H, pP-
CsHCN). M.S (m/z%): 412(M™"+2)(6); 410 (M™)
(15), 329 (52): 327 (50), 102 “00) CmeBI’N;Oz Cal
g. ?g..zg H, 3.93; N, 10.24, Found C, 58.31;H, 4.02;

general procedure for the synthesis of compounds
a-c

A mixture of 2-amino-1,4-disubstituted phenyl-

3-substituted-1H-pyrrole 4a,i and 5

: | , g (0.01 mol
acetic anhydride (30 ml) was reﬂuxtfd for Th) '?'nh‘:ei
solvent was removed under reduced pressure :u;d the

residue was collected a :
solvent, nd crystallized from the proper

N-[4-Biphenyi-1 -(J-r:h!orophgnyl)-.?-cyano- 1H-

- pyreol-2-yllacetamide (6a) Yield, 85 9%; mp 150-
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: IR (KBrem) o: 3400 .
152°C (Ethanol); IR (KBr,em™) v: 3296 (NH); 222‘! gg‘:‘;“;gﬁ;.nﬁ;? (C=0); 1598 (C=N); 1235(,?1}!;);
'HNMR (SO & s A e R R 1014 (C0-C): 'H NMR (DMSO-d;)
H NMR (DMSO-d;) &: 2.15 (s, 3H, CH;); 2.64 (s, 2h : : 6H, (CH).N):
6 3.77 (s, 3H, OCH3); 2.93 (s, 6H, (CH;);N); 4.63 (s
GH, (CH,),N); 3.96 (s, 3H, OCH,); 7.45-8.06 (m, 9H, 77 (s, 3H, hangeable); 6.72 (s, TH.
At-H, CH-pyrrole); 860 (s, 1H, NH D0 IH, NH D0 'l”;c(,an"gsﬂ p-CeHi-CO); 7.707.94
exchangeable). M.S (m/z%): 413 (M**+2) (1);181 pyrrole); 6-94'7-0CH ) g 6 4-8.29 (m 4i—l .p-C sH
(72);152 (100). CisH sCIN;O Cal C, 72.90; H, 4.40; (m, 4H, p-C¢H,- 1) '4_+2 (18)"3l7,(35 " 4
N, 10.20, Found C, 72.35; H, 4.89; N, 10.05. CN). M.S (m/2%): 502 (M _+2) (18); ) 316
) . ’ » - ) I » ’ (44): 55 (IOO). CZ?HZ‘N‘OIS Cﬂ' C' 64.78: l-[‘ 4.83:
N-[3-Cyano-4-{4-(N.N N, 11.19, Found C, 64.65; H, 4.69; N, 11.01.

dimeth Yisulfamoyl) phenyl]- I-(4-methoxyphenyl)- 1 H- )
pyrrol-2-yljacetamide (6b) Yield, 75 %; mp 160- Ethyl  2-benzamido-1 ‘(;"b"j”""’”’“”'y” 4’§"'
162°C (Ethanol); IR (KBr,em™) o: 3210 (NH); 2200 cyanophenyl)-1H-pyrrole-3-carboxy prr . .(f) '
(CNY; 1672 (C=0); 1594 (C=N); 13401162 (SO, ); Yield,86%; mp 170-172°C (Ethano T
1250,1026 (C-O-C); '"H NMR (DMSO-dg) 5: 1.34 (t, (KBrem™) 0: 3276 (NH); 2200 (CN),I. N 688
3H, CH,CH); 2.60 (s, 3H, CH,); 4.05 (g, 2H. (C=0); 1596 (C=N); 1075 (p-Br phenyl); 'H NMR
CH,CHy); 6.90 (s, 1H, CH-pyrrole); 7.48-7.50 (m, (DMSO-dg) &: 1.23 (1, 3H, CH,CH;); 4.52 (q, 2H,
4H, p-CsHyBr); 7.80-8.03 (m, 4H, p-CeHy-CN); 10,51 CH,CH;); 6.80 (s, IH, CH-pyrrole); 7.70 (d, 2H,
(s, IH, NH D;0 exchangeable). M.S (m/z%): 438 J=8.6 Hz, Cy,6-p-CsHa-Br); 7.80 (d, 2H, J=8.6 Hz,
(M™) (1); 212 (13); 108 (24); 75 (100), CyHaN,0,8 Cy,5p-CeHe-Br); 7.90-8.10 (m, 4H, p-CH C.,N)
Cal C, 6026; H, 5.06; N, 12.78, Found C, 60.17: H, 11.20 (s, 1H, NH D,0 exchangeable). M.S (m/z%):
501N, 12.71.

514 (M™+1) (1); 185 (9);122 (40); 105 (99): 76
(100). Cy7HyoBrN,0; Cal C, 63.05; H, 3.92; N, 8.17,

Ethyl 2-acetamido-l-(4-bromophenyl)-4-(4— Found C, 62.87; H, 3.84; N, 8.02.

cyanophenyl)-| H-pyrrole-3-carboxylate (6c) Yield,
87 %; mp 200-202°C (Pet.ether); IR (KBr,cm™) v General procedure for the synthesis of compounds
3340 (NH); 2226 (CN); 1702, 1604 (C=0); 1594 8a-c

(C=N); 1075(p-Br phenyl); 'H NMR (DMSO-dy) 8

2.15 (s, 3H, CH;); 2.64 (s, GH, (CH;);N); 3.96 (s, 3H,
OCH;); 7.45-8.06 (m, 9H, Ar-H, CH-pyrrole); 8.60
(s, 1H, NH D,0 exchangeable). M.S (m/z%): 452

A mixture of 2-amino-l,4-disubstitutedphenyl-3-
substituted-1H-pyrrole da,i & 5g (0.01 mol) and the
appropriate 4-substitutedphenacyl bromide (0.01 mol)

(M™) (2); 313 (15); 229 (8); 181 (45); 152 (100).

in ethanol (50 ml) was refluxed for 2h, then left 1o cool.
C2:H)sBrN;0; Cal C, 58.42; H, 4.01; N, 9.29, Found

The obtained product was collected by filtration and
C, 58.38; H, 4.63: N, 9.54. crystallized from the proper solvent.

i . 4-(Bipherryl-4—yl)-I-(4-chlorophany!)-.?-(2-(—1—
TGae-:ernl procedure for the synthesis of compounds cyanoph enyl)-2-oxoethylamino)- 1 H-pyrrole-3-
carbonitrile ~ (8a)  Yield,88%; mp  150-152°C
A mixture of 2-amino-l.4—disubstitutedphenyl-3- (Ethanol); IR (KBr,cm™) ¥: 3266 (NH); 2224 (CNy;
substituted-1H-pyrrole da,i and S5g (0.01 mol) and

- 1678 (C=0); 1594 (C=N); 1090 (p-CI phenyl). M.S
benzoyl chloride (30 ml) was refluxed for 8h. The

‘(m/z%): 514 (M+'+2) (9); 498 (6); 334 (21);
solvent was removed under reduced pressure, the 332(41);152(100). CuH, CINO  Cal. C, 74.92; H,

residue was collected and crystallized from the proper 4.13;N, 10.92, Found C, 74.85; H, 4.08; N, 10.84,

solvent.

_ 4-[4-C'yano-5-(2-(4—cyanophenyl)-z-oxoerhyl

N-f -(B:{;henyi-‘I-yl)-I -(#-chlor aph_enyl)—-i- _ amino)-1-(4-methoxyphenyl)-1 H-pyrrol-3-ylJ-N,N-
cyano-lif-ny"01--?-)”]58"20”"43(7?9 Yield,70%; mp dimethylbenzenesulfonamide (8b) Yield,54%; mp
;§3;,‘ “é;_(‘fg“;“"‘);_ R (KB"""(‘: )b f§;6 (NH); 145-147°C (Ethanol/Benzene); IR (KBr, cm") ¢
(C1V); 1644 (C=0); 1598 (C=N); 1090 (p-ClI- 3302 (NH); 2216 (two CN); 1690 (C=0); 1422,1180
phenyl); M.S (m/z%): 475(M™°+2)(0.4); 473 (M* ) (SO,); 1592 (C=N); 1284.1068 (C-0-C); '"H NMR
(1); 182 (10); 181 (76); 153 (23): 152 (100). (DMSO-dg) &: 3.1 (s, 3H OCH,): 2.74 (s, 6H
gq?f;z%(;ﬂ*:ﬁ ggl g ;‘2-32: H, 4.25; N, 8.87, Found (CHy):N); 4.78 (s, 1H, NH, D,0 exchangeable). 5.4]
s 12,075 4 1N, 8.00. (s, 2H, CH:CO); 6.77 (s, 1H, CH-pyrrole); 7.25-7.27
N-(3-Cyano-4-(4-(N,N-dimethylsulfamoyl) g';;,j‘;'c’;ﬁf‘“g‘;i‘?;‘}'gc(‘j:’*};f'Gf’g’ﬁj_é{:}; 4&'3”{
phenyl)-1-(4-methoxyphenyl)-1 H-pyrrol-2-yl) m/2%): 539 (V™) (5): 248 (1) a5 (15 105 (100
benzamide  (7b) Yield,40%; mp 150-152°C ' ’ (11);148 (19);105 (100).

10
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CyHisNsOsS  Cal. G, 64.55; H, 4.67; N, 12.98,
Found C, 64.47; H,4.52. N, 12.84,

Ethyl I-(4-bromophenyl)-4-(4-cyanophenyl)-2-(2-
axo-2-p-tolylethylamino)-1H-pyrrole-3-carboxylate
(8c) Yield,83%; mp 165-166°C (Pet.cther); IR
(KBrem™') ¥: 3056 (NH); 2222 (CN); 1674,
1650(C=0); 1596 (C=N); 1070 (p-Br phenyl); 'H
NMR (DMSO-dg) &: 1.25 (t, 3H, CH,CH,); 2.30 (s,
3H. GHy); 423 (q, 2H, CH,CH,); 4.62 (s, 2H,
CH,COY; 6.81 (s, |H, CH-pyrrole); 7.21-7.40 (m, 4H,
p-Celli-CH,); 7.60-7.82 (m, 4H, p-CsHy-Br); 7.87-
8.10 (m, 4H, p-C¢Ha-CN); 1036 (s, LH, NH, D,0
exchangeable) MLS (m/z%): 543 (M""+1) (1); 440
(7); 249 (14);129 (67);74 (100). CaoH4BrN;0; Cal.
C, 64.21; H. 4.46; N, 7.75, Found C, 64.05; H, 4.23;
N, 7.64

General procedure for the synihesis of compounds
9a-c

2-Amino-1 4-disubstituted  phenyl-3-substituted-
1H-pyrrole 4a,i and 5g (0.01 mol) was refluxed for
8h. in excess benzyl chloride (30 ml). The reaction
mixture was concentrated under reduced pressure and
the product obtained was collected by filtration and
crystallized to give the target compounds.

2-(Benzylamino)-3-(biphenyl-4-yl)-1-(4-chloro
phenyl)-1H-pyrrole-3-carbonitrile  (9a) Yield,75%;
mp 140-142°C (Acetic acid); IR (KBr,em™) %: 3300
(NH); 2226 (CN); 1598 (C=N); 1092 (p-Ci phenyl);
MLS ( m/z%):459 (M™) (1); 18] (41); 154 (22); 152
(100). CyoHCIN; Cal. C, 78.34; H, 4.82; N, 9.14,
Found C, 78.15; H,4.59; N, 9 01.

4-[5-(Benzylamino)-4-cyano-1-(4-methoxyphenyl)
-1H-pyrrol-3-yl]-N,N-dimethylbenzene- sulforamide
~ (9b) Yield,d7%; mp 153-154°C (Ethanol/Benzene);
{R (KBr,em) 0: 3230 (NH); 2216 (CN); 1340,1162
(S0,); 1598 (C=N); 1250,1026 (C-0-C), 'H NMR
(DMSO-dg) & 2.90 (s, 6H, (CH,)}N); 3.81 (s, 3H,
OCH;), 4.40 (s, 2H, CH,); 6.80 (s, 1H, CH-pyrroie);
1.20-7 50 (m, SH, p-CcHs-CH3;); 7.62-7.80 (m, 4H, p-
- CH-OCH;):  7.91-8.20 (m, 4H, p-CiHy-

© SO;N(CH,),); 10.50 (s, 1H, NH, D;O exchangeable).
M.S (m/z%): 486 (M"™) (1) 151 (5); 148 (14); 64
(100). C37H,N,0,S Cal. C, 66.65; H, 5.39; N, 11.51,
Found C, 66.74; H, 5,25; N, 11,38.

~ Edyl  2-(benzylamino)-1-(4-bromophenyl)-4-(4-
cyanophenyl)-1 H-pyrrole-3-carboxylate (9¢)
Yield,88%; mp 180-181°C (Acetic acid); IR
~ (KBrem™) o 3264 (NH); 2226 (CN); 1670 (C=0
~ ester); 1070 (p-Br phenyl); 'H NMR (DMSO-dg) &:
130 (1, 3H, CHyCH,); 4.01 (g, 2H, CHy,CH,); 5.13 (s,

20, CH,); 660 (s, IH, CH-pyrrole); 7.01-7.38 (m,

11

5H, p-CeHs-CHy); 7.51-7.78 (m, BH,Ar-H); 9.21 (s,
1, NH, D,0 exchangeable)M.S ( m/z%): 50)
(M*+1) (13; 500 (M™*) (1);105 (25); 91 (100).
Cqu;BI’NjO; Cal. C. 6‘13', H, 443; N, 8.40, Found
C, 64.70; H, 4.3G; N, 8.32,

General procedure for the synthesis of compounds
10a,b

The selected 2-amino-1,4-disubstitutedphenyl-
|H-pyrrale-3-carbonitrile  4a&di (0.01 mol) was
refluxed in excess formic acid 80% (30 ml) for 5h.
The solvent was concentrated to the minimum, then
left to cool, The solid product obtained was filtered,
washed with ethanol then crystallized from the
appropriate solvent.

5-(Biphenyl-4-yl)-7-(4-chlorophenyl)-3H-pyrrolo
[2.3-d]pyrimidin-4(7H)-one (10a) Yield.90%; mp
160-161°C (Acetic acid); IR (KBr,em™) 0: 3510,
3462 (br., OH, tautomer); 3258 (NH); 1674 (C=0):
1596 (C=N); 1092 (p- Cl phenyl); M.S ( m/z%): 398
(M™+1) (2); 181 (22); 180 (14); 179 (13); 178
(17);152 (100). C24H(CIN;O Cal. C, 72.45; H, 4.05;
N, 10.56, Found C, 72.25; H, 3.89; N, 10.39.

4-[7-(4-Methoxyphenyl)-4-oxo-4, 7-dihydro-3H-
pyrrolof2,3-d]pyrimidin-5-y!]-N,N-dimethylbenzene
sulfonamide  (10b)  Yield,89%; mp 170-172°C
(Dioxane); IR (KBr,em™) 0: 3520, 3470 (br., OH.
tautomer); 3254 (NH); 1680 (C=0Q); 1338,1160
(SO,); 1248,1028 (C-O-C); 'H NMR (DMSO-dy) &:
2.65 (s, 6H, (CH;);N); 3.73 (s, 3H, OCH;), 3.95 (s, 2
H, NH, D;0 exchangeable), 6.76 (s, I, CH-
pyrrole); 744-7.76 (m, 9H, Ar-H, CH-pyrimidine);
8.13 (s, 12 H, OH, tautomer, D,0 exchangeable).M.S
( miz%): 425 (M™+1) (1); 418 (14); 212 (30); 181
(20); 76 (100). CyHypN,O,S Cal, C, 59.42; H, 4.75,
N, 13 20, Found.C, 59.22; H, 4.56; N, 13.18.

General procedure for the synthesis of compounds
Ila, b '

A mixture of 2-amino-1,4-disubstituted phenyl-
LH-pyrrole-3-carbonitrile  4a&4i (0.01 mol) and
triethyl orthoformate (0.01 mol) was heated under
reflux in acetic anhydride (25 ml) for 6h. The
reaction mixture was concentrated to the minimum
and left to cool. The obtained product was collected

- and crystallized from the appropriate solvent.

Ethyl  N-4-(biphenyl-4-yi)-1-(4-chlorophenyl)-3-
cyano-1H-pyrrol-2-ylformimidate (11a) Yield, 85%;.
mp 150-151°C (DMF); IR (KBr,em™) %: 2300 (CN); -

1596 (C=N); 1340,1026 (C-0-C); 1095 (p-Cl

phenyl); M.S ( m/z%): 426 (M*+1) (1); 225 (7):
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181 (100). CzsHCINO Cal. C, 73.32; H, 4.73; N,
9.87, Found C, 73.01; H, 4.56; N, 9.77.

. Ethyl  N-3-¢yano-4-[4-(N,N-dimethylsulfamoyl)
phenyl]-1-(4-methoxyphenyl)-1 H-pyrrol-2-ylformi-
midate (11b) Yield, 80%; mp 160-161°C (Dioxane);
IR (KBr,em™) 0: 2216 (CN); 1594 (C=N); 1340,1162
(SO1); 1250,1090 (C-0O-C); 'H NMR (DMSO-dg) &:
'. 1.04 (t, 3H, CH,CH,); 2.62 (s, 6H, (CH;);N); 3.40 (q,
2H, CH,CH;); 3.80 (s, 3H, OCH;); 4.99 (s, 1H,
N=CH); 6.79 (s, 1H, CH-pyrrole); 7.00-7.90 (m, 8H,
Ar-H). MLS ( m/z%): 452 (M™) (3); 330 (11); 222
(14); 212 (17):76 (100). Cy5H24N,0,S Cal. C, 61.05;
- H, 5.35; N, 12.38, Found C, 60.96; H, 5.14; N, 12.27.

General procedure for the synthesis of compounds
12a, b

To a stirred solution of ethyl N-1,4-
disubstitutedphenyl-3-cyano-1H-pyrrol-2-yl-formi
midate (11a,b) (0.01 mol) in ethanol (50 ml), 98%
" hydrazine hydrate (0.02 mol) was added and stirring
was continued for 7h at room temperature. The solid
product was isolated by filtration and crystallized

from the appropriate solvent.

, 5-(Bipheny]-4—yl)-7-(4-chlorophenyl)-4—imino-
4,7—dihydr073H-pyrrolo[2.3-d]pyﬁmidin-3-amine
(12a) Yield, 93%; mp 180-182°C (Acetic acid); IR
(KBr,om™) ¥: 3450,3400 (NH.); 3316 (NH); 1590
(C=N); 1095 (p-Cl phenyl); M.S ( m/z%):
413(M*"+2)(0.8); 411 (M*®) (1); 305 (9% 277-(7);
202 (8); 190 (13); 180 (43); 177 (44); 153 (100).
C,4HsCIN; Cal. C, 69.98; H, 4.40; N, 17.00, Found

C, 69.75; H, 4.25; N, 16.97. V

o 4-[3'—Amino-4-imino-7-(4—methoxyphenyl)-4,7-
dihydro-3H—pyrrolo[2,3-d]pyrimidin-5-yl]-N,N-
dimethylbenzenesulfonamide (12b) Yield, 70%; mp

210-211°C (DMF); IR (KBrem™) %: 3450,3390
(NH,); 3310 (NH); 1590 (C=N); 1340,1158 (SO,,C-

~ 0-C); 'H NMR (DMSO-dg) &: 2.90 (s, 6H, (CH;),N);

4.40 (s, 2H, NH;, D,O exchangeable); 3.74 (s, 3H,
OCH;); 5.06 (s, 1H, CH-pyrimidine); 6.68 (s, 1H,
CH-pyrrole); 7.19-8.20 (m, 8H, Ar-H); 11.90 (s, 1H,

. NH, D,O exchangeable).M.S ( m/z%): 438 (M*™)

-~ (1); 330 (15); 230 (13); 222 (18); 76 (100).
Cy HnNaO)S Cal. C, 57.52; H, 5‘06_; N, 19.17, Foun

C, 57.21; H,4.97; N, 19.09." - ' _

~ Biology
. "Xnti-.inﬂammalbry activity
' The percent inhibition of inflammation exerted by

© the.test compounds listed in (tables 1-3) was carried
- oul by using the ral paw oedema method % thqt

12

involved the use of one hundred ang eight ; ‘
albino rats of both sexes weighing 120-15¢ én ﬂdlulg
were obtained from animal house ]abOrélérywl;;Fh
company, Cairo, Egypt. The test compoungs a;nd il}:c
reference standard ketoprofen (Biprofene i®) wee
prepared as suspensions in Tween-80 (2%), Tpe ﬁ;
group was kept as control, while the second iring
was orally given the standrard reference in a doge 0’;
25mg/Kg, The 37-18" groups were administered phe .
test compounds in a dose of 10mg/Kg orally, usine
intra-gastric tube ®”. The paw thickness of each ryf
was measured using dial micrometer model (|20.
1206 Baty, Sussex, England) before carrageenan
injection and every one hour for six hours post
administration of the test compounds. '

% inhibition of oedema thickness = [(Tc-Tt)Tc)] x

100
Tc: mean increase in thickness of the carrageenan

injected paw of the control group
Tt : mean increase in thickness of the carrageenan

injected paw of the drug treated groug.

Ulcerogenic activity _
Test compounds that exhibited the most potent

anti-inflammatory activity were evaluated for their
ulcerogenic activity in rats. All animals subjected 10
this experimental test were sacrificed immediately
after the last measurement (6 h), by diethyl ether and
stomachs were separated. An opening at the greater
curvature was made and the stomachs were washed:
with distilled water and cleaned gently by dipping in
normal saline. The mucosal damage was inspecte

with a 3x magnifying lens for any ‘evidence of
hyperemia, hemorrhage or ulcer. For each stomach
the mucosal damage was assessed ®™*". .

The percentage ulceration for each group Was
calculated as follows: S ' '

% Ulceration = Number of animals bearing ulcer in & 20UP ¥ 100,

Total number of animals in the same group

Analgesic activity >
.Tf.‘e analgesic activity was evaluated according t0
;':;rr“ti:lmg test . The screening for analgesic activity
hundr:dtest cor-npounfis was carried out by using 0n¢ -
30 gm and eight mices of both sexes weighing 25 -
gm Wlm.:h were divided into eighteen groups, each
i'oug consists of 6 mices per cage, group-one servé®
approg:i:? L, orally received  distilled -water 11
(Biprof'enijvolum‘s' group two .'received"kempwfe_“ )
tube fou ed®@) (5 mg/!ig) —orally by. usfng'in[m-gas_ff-lc,‘ b
solution ((;‘gEd by injection of 0.6 % acetic 'acui_ |
received th mlkg) LP. afer 1 h, while groups 3-18, -
' € tested compounds jn a dose of (30

me . .
v infﬁ%g:?t!ly ':}' using intra-gastric. tube followed by
: on 0.6% acetic acid solution (10mL/kg) after "
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“t'h ©3) Stretching movements (arching of the back,
devélopments of the tension in. the abdominal
. muscles, elongation of the body and extension of the
- forelimbs) were counted as ‘a writhing response. The
- pumber of writhes. was counted _for 15 min
~immediately’ after the - acetic acid injection. The
percentage of in A
calculated as follows: | :
o inhibition = [(Nc-Nt)/Nc)] X 100

Ne: is the number of writhes in the control group

drug group respectively.
“Nit: is the number of wri

and

thes in the drug éroup. ,

" RESULTS AND DISCUSSION

" Chemistry .
Synthesis of compounds 3-3 {Scheme 1):
The ‘pmpmration of the targel compounds as
-shown in scheme 1 is achieved through the
interaction of 4- substitutedphenacyl bromides (I)
" with different aromatic amines (2) in ethanol to
afford ‘2-(4-substitutedphcnylamino}-l-(4-
substitutedphenyl)ethanones (3a-i) ¥ which were
‘further subjected to fusion either with malononitrile
- to- yield 2-amino-l,4-disubsﬁmted phenyl-1H-
pyrrole-3-carbonitriles (42-i) or with ethyl
cyanoacetate to produce the respective compounds
_ethyl 2-amino-1 ,'4—disubstimtcdphenyl-lH -pyrrole-3-
carboxylate derivatives (5a-g). ' '

Re

W'O.'_uw
"

e

L we s - _ ) :
L oaem P P D -
. FReND. ] .
. e ) e . §
2 S0, , ,OL*O‘. ¢ f:;,
‘m-.' : . é ’
T dar BP0 0CH,
m.".l-l\.l”ll . (2l
R R B, T , R=Ph r=0GHy
M 4 g, w0l ah, pePn, [T=C1
fe' dd lopO, Wt e Mepn, 780
TR 54 =N0y. =0
%A Bk e A0 To
' Jo e poar i , KeGH) 9. R-CH, Bt
R _-'-'Schemc‘l ' " o
x fs_'ymhesis of compounds 6-9 (Scheme 2 ‘
" . Acetylation. - of z-aniinppyrroleé-carbpnitrilc o

hibition of ‘writhes number was -

eved via reflux with

- derivatives (4b,i) and (58) was achi
“the target .compounds. N-{3- -

-~ acetic anhydride to yield'|
o S“lfsﬁmed-i.,&disubstifutedph
. acctamides - (6p-C)- _ While
< disubstitutedphenyl-11- yreol-2-yl]benzamides
& by - refluxing

d (Sg) with benzo

pnyl-!H-Pyrfﬂl‘Z-.y']

- preseice_af P
. mmpouhdg SUN-(3

T . . 3 .
o Ty FEF DA

N-[3-substituted-1,4- '
(Ta-c)
the 2:aminopyrrole -
benzoyl- chloride [, S
a catalyst, The target .
-disubstitutedphenyl= -

" reaction of 2-aminopyrrole der

. ethanol.

He
-

further subjected

: pyrrolo[z,s-d]pyri

| Hopyrrol-2-y1]-2-(A-substitinted phenyl)-2- - "
oxoethylamines  (8a-¢) were prepared. (hrough the
acti ivatives (411) and (5g)
with the appropriate d-sithstitutedphenacyl bromide in -
. 2.( Benzylamino)-1 4-disubstitutedphenyl-3-

substifuted- 1 Li-pyrrole derivatives. (9a-c) ~ were
via refluxing the 2-sminopyrrole

synthesized
derivatives (4h,i) and (5¢) with pmzyl chiloride.
(] - ~~ " I

G e R
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Y OF FERE
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Scheme 2

Synthesis of compounds 10-12 (scheme 3

5,7-Disubstitutedphmyl-SH—pymlo[Z,.‘!-qﬂ

pyrimidin-d(ﬂ-l)-ones (10a,b) were by the
reaction of Z-aminopymlc-ii-mrban'rm'!e derivatives
(4b,i) with formic acid.- Upon the reaction of 2-
aminopyrrolc~3¢carbonim'le derivatives (4b.1) with
triethyl orthoformate in acetic anhydride as 3 salven2,
it yielded ethyl N-1,4-disubstitutedphenyl-3-cyane- '
| H-pyrrol-2-ylformimidates (11a,b), which were

10 hydrazinolysis by wsing
1o yield the rarget compaounds

hydrazine hydrate 08%
-4-imino-4,7-dihydro-3H-

5.7-disubs\ituwdph=n yl

midin-3-amines (1 2a,b).
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Biological activity

Anti-inflammatory screening:

Results of in-vivo anti-inflammatory screening of
the selected sixteen compounds presented in (tables
1-3 ) revealed that among the pyrrole derivatives

bearing I-(4-chlorophenyl) moiety; compound 6a -

with an acetylated amino group elicited the highest
anti-inflammatory ~ activity (P% =1.08), while
lengthening the side chain using phenacyl moiety
instead of the acetyl group in compound 8a retained
the anti-inflammatory activity showing (P% =1.08),
on the other hand compound 9a bearing a benzyl
group showed moderate potency (P% " =(,97)
comparable to ketoprofen (Biprofened®) as a
reference drug,

Moreover, pyrrole derivatives bearing 1-(4-
methoxyphenyl) group as compounds 6b and 7b with
2-substituted amino by acetyl and benzoyl moieties;
respectively, showed moderate potency (P% =0.78)
comparable to biprofened. However, replacement
strategy of acetyl group by phenacyl moiety and
benzyl group in compounds 8b and 9b respectively,
led to increase in their anti-inflammatory activity
(P% =0.82, 0.80). In addition to that; compounds
with 1-(4-bromophenyl) group such as compound 6¢
bearing an acetyled amino group showed moderate
potency (P% =0.78)."Replacement of acety] group by
benzoy! function in compound 7¢ retained the anti-

Table (1): Percent of oedema inhibition of compounds (Sg-12b) after | and 2 h.

ISSN 1110505,

inflammatory activity (P% =0.79), while lengthenip, -
the side chain using phenacyl .moicty insteaq of
acelyl group in compound 8c increased (he anti- -
inflammatory  activity  (P%  =1.08). Besides,
compound 9c¢ bearing benzyl group showed moderage
potency (P% =0.76) comparable to the reference
drug. Furthermore, the pyrrole derivative 11a with
substituted amino by ethoxymethyleneaming group
elicited high anti-inflammatory activity (P%= 1.01)
compadrable to the reference drug.

Concerning . anti-inflammatory activity  of
pyrrolo[2,3-d]pyrimidine derivatives, compound 101
bearing 4-oxo function showed moderate potency
(P% =0.97); while replacement of 4-oxo function by
4-imino function in compounds 12a and 12b led to
increase in their anti-inflammatory activities. Ip
which compound 12a bearing 4-biphenyl moiety is
more active (P%= 1.00) than compound 12b with 4~
(N.N-dimelhylsuIphamoyl)phenyl moiety (P%=
0.84).

Ulcerogenic activity:

The ulcerogenic effects of the most active anti-
inflammatory compounds 6a, 8a, 8c, 11b and 12a is
presented in (table 4) which revealed that
compounds (6a, 8a, 8c) exerted zero percent
ulceration compared to 100% of that of ketoprofen
(Biprofened®) as a reference drug. '

14

Paw Oedema Thickness (mm)
Comp. No. 1 hr % Oedema %

_ _Mean +S.D Inhibition T Meai IIs_D ‘I;holg?tfror:la
Control 3.865 £ 0.104 — 4.055 + 0.045 ---
Biprofened 34170019+ 11.59] 3.173 £ 0,083+ 21.751

Sg 3.687 £ 0.052* 4.605 3.532 + 0.026* .1-2:898
6a 3.320 £ 0.044* 14.10] 3.070+ 0,041+ 24.291
6b 3.665 0.08] 5.175 3.580 + 0,053+ 11714
6o 3.887 +0.068 - 3.710 + 0,026+ 8.508
70 3.505 + 0.024 9.314 3.408+0.015 15.956
Te 3.368 £ 0.017* 12859 ] 3.247x0.021* 19.926
82 3.310 £ 0,000* 14,360 1 39582 0.0a4% 22,121
8b 3.662 £ 0.017+ 5.252 B 0:029* 12.256

8¢ 4.027+0.057 . — 39481 0.015% 2639
9a 3.545 £ 0,033* 8.279 3.333 £0.030* 1-} 805 |
b 3.850 £ 0.040 0388 ' | 367020 021 5.494 |
9 3.457+0.051% 10556 |” 324820033+ 19000
10b 3.452£0.037+ 10.686 - | 334540.035s 7500 |
11b - 3.325 :l:_0.010 13972 - ‘_—3750 +0.046 21.0727—‘-—
17a 3.295%0.029* 14.748 _3.160%0.036% - 2072

1 126 3.647 £ 0.032* 5.640 J—S_AEE 0.032% 12.651 —_: 3
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’l:ablc (2): Percent of oedema inhibition of compounds (5g-12b) after 3 and 4 h.

Paw Oedema Thickness (mm)

[ 3hr % Oedema 4 hr % Oedema
Comp. No. Mean £+ S.D. Inhibition Mean £ S.D. Inhibition
Control 4225 +0.098 e 4,573 £ 0,068 ——
Biprofened 2.903 £ 0.073* 31.290 2,750 + 0.033* 39.864
5g 3.353 + 0.099* 20.639 3.210 £ 0.124* 29.805
6a 2.588 £ 0.034* 38.746 2.388 £ 0.049* 47,780
6b 3.445 £ 0.032% 18.462 3.378 £ 0.026* 26.132
6c 3.575 £0.023* 15.385 3,525+0.014* 22917
7b 3.352+0.044 20.663 3.352+£0.015 26.700
Te- 3.112 +0.063* 26.343 2.922+0.012* 36.103
8a 2.948 £ 0.029* 30.225 2.758 £ 0.034* 39.689
Sh 3.352+0.031* 20.663 3.270 £ 0.042* 28.493
Sc 3.770+0.018 10.769 3.547+£.0.018 22.436
92 3.122 £0.069* 26.107 2.953 +£0.037* 35.425
9b ~ 3.535+£0.026 16.331 3.368 £0.023 26.350
9¢ 3.140 £ 0.080* 25.680 2.932+0.073* 35.885
10b 3.127 = 0.069* 25.988 2.842 +0.035* 37.853
11b 2,890 + 0.055 31.598 2.722 +0.054 40.477
12a 2.935+0.033* 30.533 2.732 £ 0.044* 40.258
12b 3.437 +0.033* 18.651 3.283 £ 0.029* 28.209

' Table (3): Percent of oedema inhibition of compounds (5g-12b) after 5 and 6 h and their potencies.

Paw Oedema Thickness (mm)
Comp. No. 5 hr % Oedema 6 hr % Oedema
Mean + S.D. Inhibition Mean x S.D. Inhibition Potency
Control 5.252 +0.301 o 6.000+0.086 - -—
Biprofened 2.423 +£0.095* 53.865 2.393 £ 0.145* 60.166 1
Sg 3.063 £0.077* 41.679 2,810 0.103* 53.167 0.88
6a 2.355+0.036* 55,160 2.092 £ 0.020* 65.216 1.08
6b 3.297 £ 0.062* . 37.224 3.167=0.152* 47.217 0.78
6c 3,357 £0.034* 36.081 3.175 + 0.039* 47.083 - 0.78
7h 3.312+0.017* 36.938 3.142 £ 0.079* 47.633 0.79
Tc 2753 =0.037* 47.582 2.087+0.019* 47.550 - 0.79
8a 2.537 £0.032* 51.695 2,102+ 0.088* 65.067 1.08
8b 3.180 +0.024* 39,452 3.037 £+ 0.150* 49.383 0.82
- 8¢ . 3.372+£0.019*. 35.796 3.147 £+ 0.083*. 65.133 1.08
9a 2.645=0.051* 49,638 2,480 %+ 0.040* 58.667 097
. 9% 3,300+0,018* 37.167 3.087 + 0.070* 48.550 0.80
e "2.773 % 0.028% 47201 |  2.520+0.015* 58.000 0.96
‘._.__:5])% . 2.627 = 0.026* 49.981 12497 +0.021* 58.383 0.97
-—-.__l_i,r 2,543 + 0.022: 51.580 2.350+0.028* _ 60.833 1.01
| o E 2.537+0. 032., ‘ 51.695 2.357 + 0.049* 60.717 . 1.00 .
. m__ 3.175%0.039 :39.547 2,958 +£0.025* 50.700 - 0.84
“SDes ntly different from’ control value atP <0.05 ' '
tandard devmtmn. -
: ‘ %l:emgcmc eﬂ'ecés of lhle lesl pompounds L . - ST
T Uh-Cl’ahon- N M c;]n:)n') — L Blpl;%fgne'd i 6a : 8a 8c 1 b 12a
e > 00 - | . 0.0 0.0 0.0 - 50 33.33
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Analgesic activity

* Results of in-vivo analgesic screening is presented
in (table 5) revealed that among compounds with 1-
(4-chlorophenyl) moiety; compound 6a wulh
acetylated amino group showed moderate analge.SIC
activity (P% =0.78). However, lengthening the side
chain using a phenacyl moiety instead of acetyl group
in compound 8a increased the analgesic activity (P%
=0.81), on the other hand, compound 9a bearing a
benzyl group also showed moderate potency (P%
=0.71) comparable to the reference drug. Pyrrole
derivatives having 1-(4-methoxyphenyl) group as
compounds 6b and 9b showed moderate potency (P%
=0.84 and 0.81) respectively, while substitution of
the 2-amino moiety with benzoyl and phenacyl
groups as in compounds 7b and 8b, respectively led

Table (S): Number of writhing movements and analgesic activity of compounds (5g-12b).

ISSN 1110:505,

(o decrease the analgesic activity (P% =06, s
However, among compounds bearing )
bromophenyl)  group; compound 7c. vith
substituted amino group I?y bezlzclyl Moiety elicieg
the highest analgesic activity (P% =1.03), while e
derivatives showed poor to _moderate activy
Compound 112 'wuh s_ubstltuth aming 1y,
ethoxymethyleneamino moiety elicited Moderay,
analgesic activity (P%= 0.84) comparable 1, Y
Ketoprofen (biprofened@) as a reference g
Concerning the analgesic activity of pyrolo[3 3.
d]pyrimidine derivatives, compound 10h bearing 4.
oxo function showed moderate potency (p%. =0.65),
while compounds having 4-imino function 4
compounds 12a and 1Zb shows:d higher analgesic
activity (P%=0.78, 0.84) respectively.

Number of writhin % inhibition oten
Comg. o, movements ¢ (analgesic activity) Potency
Control 37 . .
Biprofened 5 86.50 1
Sg 8 78.40 0.90
6a 12 67.60 0.78
6b 10 72.90 0.84
bc 18 51.40 0:59
7b 17 54.10 0.62
Te 4 89.18 1.03
8a 1 70.30 081
8b 20 50.00 057
8¢ . 13 L 67.50 0.78
9a 14 62.20 0.71
b 11 70.30 081
L 22 41,00 047
10b 16 56.80 0.65
122 13 67.50 078
12b 10 72.90 584

CONCLUSION (Biprofened®); while compounds (5g, 6a, 6b, 83, 8¢,

Results of the carrageenan induced rat paw
oedema (CPE) showed that compounds (Ga, 8a, 8c,
11b&12a) possess the highest anti-inflammatory
potency compared to ketoprofen (Biprofened®) as a
reference drug, while compounds (5g, 8b, 9a, 9b, 9¢,
10b&12b) showed moderate potency and compounds
(6b, 6e, 7b&7c) have the lowest anti-inflammatory
potency. Concerning the ulcerogenic activity;
compounds (6a, 8a&8c) showed zero ulceration
compared to ketoprofen (biprofened®) as a reference
drug. Furthermore, compound (7¢) was found to be
the most promising analgesic compound as it
exhibited the highest activity compared to ketoprofen

16

9a, 9b, 11b, 12a& 12b) exhibited moderate analgesic
activity and compounds (6c, 7h, 8b, 9c&10b)
showed low analgesic activity,
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