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Abstract:

The reaction of quinolinic anhydride (2) with o-(or y-) picoline yiclded 6-(2-pyridinyl)eyclopentyl[b]pyridine-5,7-dione (3)

or 8
of pb
reacti _
condensed with di

R ridinyD) unalogl'lc 4 Compounds 3 and 4 were changed into the chloro derivatives 5 and 6 respectively by using mixture
osphorus pentachloride and phosphorus oxychloride . The chloro compounds (5 and 6) underwent nucleophilic substitution
ons with dmc{cnl amines to produce compound 7 and 8 respectively. The hydrazino derivatives 7; and 8; respectively were
fferent aromatic aldehydes to produce 9 and 10 respectively. I

Compounds btg and 10; \yhlch showed a sign.iﬁcgm antiinflammatory action compared to Indomethacine. Also compounds 8
and 9, were active as anticoagulant as phenindione. Finally, 9¢ and 9, showed antimicrobial activity especially against

Staphlococeus aurcus and Escherichica coli.

INTRODUCTION
Pyridine containing compounds have
reported to exhibit antibypertensive'"’, cardiotonic

been
(2-4)

antitumor®,  antiinflammatory, _analgesic”,  anti-
microbial®!"and anoxiolytic™® activities. Also
(3)

indanedione  derivatives have antiinflammatory” =,
antimicrobial™, antiallergic and anticoagulant"
activities. Thus, the present work involves the
synthesis of new compounds containing pyridine
moiety aiming to increase the anti-inflammatory,
anticoagulant and antibacterial actions,
RESULTS AND DISCUSSION

Quinolinic acid (1) and quinolinic anhydride 2)

were prepared according to the directions of Holland

2]

and his associates'”; Rotberg and Oskaja’”
respectively. Compound 2 was treated with a-or y-
picoline in presence of fused sodium acetate as a base
adopting the reported procedure® to afford 6-(2- or
4-pyridinyl) cyclopentyl[b]pyridine-5,7-diones (3 and
4). In case of 2-picoline, the rcaction time was more
than that for 4-picoline because the latter is more
acidic and easily deprotonated than 2-picoline"” . The
IR spectral data of compounds (3 and 4) indicated that
each compound exists as an equilibrium mixture of
two possible tautomeric forms (3A-3B) and (4A-4B).
The enolic OH stretching absorption is seen a broad
shallow band at 3448 cm.
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Ar= p-nitrophenyl, p-chlorophenyl, p-bromophenyl, p-fluorophenyl, m-fluorophenyl, o-flucrophenyl.

EXPERIMENTAL
Melting points ere determined on a Griffin or 2
Stuart Scientific Apparatus and are uncorrected. IR
Spectra were determined as KBr discs on Shimadzu
IR 435 spectrophotometer and values are represented
incm”. 'H NMR were carried out on Jeol FXQ-90
MHz, Varian 200 MHz and Jeol Ex-270 MHz, using
tetramethylsilane (TMS) as an internal standard and
chemical shift values are recorded in ppm on & scale.
Mass spectra were run on Hewlett packard 5988
spectrometer. Elemental analysis were carried out at
Microanalytical center, Cairo University Egypt.
Progress of the reactions was monitored by TLC using
aluminum sheets recoated with UV fluorescent silica
gel (Merck 60 F 254) and were visualized using UV
lamp and 1, vapor. The used developing system was
benzene: chloroform: acetone [9 : 1.5 : 0.1].
62 or 4-pyridinyl)-cyclopentyl [b] pyridine 5,7
dione (3 and 4):
To a mixture of quinolinic anhydride (0.013 mol),
2- or 4-picoline (0.104 mol) and anhydrous sodium
acetate, (0.013 mol) was added and the mixture was
h?ﬂted under reflux for 14 hours and 10 hours for 2-
picoline and 4-picoline, respectively. The reaction
mixXture was left overnight and the separated solid was
Washed with cold water for several times. The solid
Was air dried, then dried at 100°C for 2 hours.
Crystallization from 80% aqueous acetic acid afforded
& reen crystalline solid (3 or 4). (Table 1). IR (cn')
(o 1675 (CO). 3448 (OH), 1568 (C=C), 1639
=N); for 4: 1675 (CO), 3448 (OH), 1568 (C=C),

23

S a—

1639 (C=N), 'HNMR (CDCl;) for 3: § 3.18 (s, 1H
CH aliphatic), 7.19-7.23 (2d, 21, 2-pyridyl), 7.48-
7.51 (2t, 2H, 2- pyridyl) 8.23-8.27 (2d, 2H, Fused
pyridine), 8.68 (t, 1H' Fused pyridine) ppm; For 4:
3.18 (s, 1H of CH aliphatic), 7.68-7.70 (2d, 2H, 4-
pyridyl), 8.13-8.14 (2d, 2H, 4-pyridyl), 8.27-8.41 (2d,
2H, Fused pyridine), 8.44 (1t, 1H, Fused pyridine)
ppm. EIMS (m/z) For 3 : 225 (M+1)", (8.7%); 224
(M) (52.5%), 223 (M-1)" (16.2%); For 4 : 226
(M+2)" (8%), 225 (M+1)" (5.6%), 224 (M)" (36.3%).

Table 1: Physical data of compounds 3 & 4

mp. |Yield Molecular | Analysis caled
Comp. (°C) % formula (found)
(mol. wt)| C H N
C3HsN; O, 69.64 | 3.57 | 12.50
311851 20 104" Tleo.s1)|3.47|(12.31)
4 | 180 25 |Ci3HgN,O,| 69.64 | 3.57 | 12.50
224 |(70.01)}(3.91)|(12.40)

7-Chloro-6-(2- or 4-pyridinyl)-cyclopentyl[b]pyrid-
in-5-one (5 and 6).

A mixture of phosphorous pentachloride (0.01
mol) and phosphorus oxychloride (0.03 mol) was
added to compound 3 or 4 (0.01 mol), the reaction
mixture was heated at 110-120°C for one hour and
excess acid chlorides were removed by distillation
under reduced pressure. The residue was cooled,
washed with dry ether and kept under ether for
subsequent reactions without purification.

7-(N-substitutedamino)-6-(2- or 4-pyridinyl)-cyclo-
pentyl[b]pyridin-5-ones (7a-h and 8 a-h):
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\ . 4 Y ..
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3H, Fused Pyridine) ppm, For §e. ;
4CH, of pipru:z.inc), 0.42.6,71 (m“i'li-()-.«;‘m
(m, 4H, 4-pyridy), 74.0- 7 4 (m, .il . /\rn)
ppnt; EIMS (m/2) For 7. 200 (M~I]“ ﬁlsL‘d D)’riq-'m
404 (M)' (48%); for 7 h 303 (M)’ © Gy ‘fﬁlilnc
313 (M)' (81%); For 8c: 315 " ‘-3"/"); ‘Orrg-,d'.
(M)" (7.24%), 313 (M-1)" (2,155 ) (L) B

(2|_ o

' 6

, : §a-h: —_
- compounds 7a-h &
. physical data of comp ield _ \
-rnt»lgwk-""‘"’ﬁ ‘(")‘0)( IR (em™) Molccul::r formula /\mlli\'sls Calgq
"o ; - Wt.) (Foy '
: Cryst. reaction (mol. w nd)
E_; 8 Solvent | o) | NH | CO _ El\l
6 : 59 (m””N_\() 7420 5\ N
72()-3 R - 1617 (291 80 i
""_———-:————;n—o—_- F-II:'mol ! C I~I N.O L0 & “44()
7 7-piperic ithe = ‘ 9 20t sNy 76.6() 470 1)
— ;1'0-4| 1 3444 [ 1797 (313) (76.5) | 45 %
70 T-benzylam Ethano 5 - a3 CiH1N,O 7260 | g5
I - |5()-4] 0.45 3828 | 161! (314) (72.9) | 4 7 17,89
- 7-Phenyl hydrazino Ehano . TN SRR
. : Tinitro 1555 82 |77 1627 C"u'(i:\)"og (556(4501 D
7-(2.4 dimire - 1.30 . ). (RATR I
7 phenylhdrazino) Ethanol 53 : Cayl1N;0O 7500 T 53 (20
- | piprazino 243-6 y - 160( (368) (75.2) (5.8 15.29
7-pheny! pipFe Ethanol | =—1 15:5) | (5.1
7e 73 6.6 3053 1703 CaolsNyO, 7290 | 430 I’\'.O‘
371 30, 3 3 R 12( 95 &
- 7-p-anisidino Ethanol 1.30 (329) 729 ] @42 | gy,
" T 20 CioH 1 sN;O 7474 | 61 T
7-cvelohexylamino 200 = 3426 | 1676 (30%) s | s | a7
Tu = ’ Ethanol I CHND 500 _W (134
" - 113N 0, o ) 13
T-(cthoxycarbonyl methyl 260 76 3420 [ 1798 (205) 6 | o | ! 20
7-(cthoxyearbony Methanol ) -(A (41 |
Th amino) L‘)|‘5 35 1505 CisHsNLO 7420 | S50 W
poieridi o ‘ . (291) T43 | 59 | 4y
8: 7-piperidino Ethanol ]
8a 7 ~ CyoH N0 76.60 | 470 |13 10
. 209 . 3428 | 1798 (313) (768) | oy | ik
Sh 7-benzyl anmino Ethunol | AR 0.8 N |
i g 84 Croll 1 sN,O 72.60 4.40 1780
, 150-4 3828 | 1613 314 730 | @ | o
Sc¢ 7-phenyl hydrazino Ethanol 1 (. e} (4.6 {174
& S2 . (ﬂ,lql ll‘N(\O_( S(‘-‘U :.‘)U :l):[\
7-(2.4 diniro 155-5 ‘1'- 3477 1627 (-ld-ﬂ (56.8) | 3.2y | oy
o phenjignnc E S 7 CayHoNLO 7500 | 540 | 153
. . 245-6 - . 1600 PR 75.3) S6) | (180
Se 7-phenyl piperazino Ethanol 1 (26%) (75.3 {5 (15.2
‘137-1 36.6 CyoH:N:0, 7290 | 4500 | 1270
8t 7-p anisidino Eharol | 1 3053 1703 (329) (73.0) | (@454 | (129)
‘ 7474 | 622 | 37
260 20 , CyoH N0 74.
Se | Tpoyoohexylmino g0 |96 e (305) 752 | @ | a3
i - 3 )
vcarbonyl methy : - CioHuN:0, 0500 | 440 | 1
i 7-@.110\_\:;:::::.;,\1mcm,\l Mczll(:-(l)nol 716 20| 1S “9s) (64.9) | (4.3) | (1411
aming Aeths

T-hydrazino-6-(2-or 4 pyridinyl)-cyclopentyl|b]-
pyridin-S-one(7i and 8i):

To a compound 5 or 6 (0.01 mol) in absolute
ethanol (15 ml) and hydrazine hydrate (99%) (0.01
mol) dropwise with stiming, then the mixture was
heated cender reflux for one hour, cooled and filtered.
The separated solid was washed with ethanol, air dried
and dried at 80°C for one hour, Crystallization from
ethanol affords a yellow crystalline precipitate 7i or §i
(Table 3). IR (em™) For 7 3164-3058 (NH-NH,),
1675 (co) 1598 (C=N), 1476 (C=C); For 10: 3]()"5_
3059 (NH-NH,)., 1676 (CO), 1598 (C=N), 1476
(C=C); '"HNMR (CDCL): For 7i: .84 (s, NITL b,0
nl-?lchm'ggg?h!c.). 715721 (2d, 21, 2-pyridyl), 8 34 (g

L usu{ _‘pyru{mc), . 8.51-8.54 (4, 1H, Fused
pyndine), 8.71 (1, 114, fused pyridine), 1095 (s, N1

D,0 exchangeable) ppm.: For 8i: 2.11 (s, H, \Nn
D;O exchangeable), 7.25-7.26 (2d. 2, 4-;:)11‘}113“.3
7.27-7.31 (2d, 2H, 4-pyridyl). 8..3.3 (d,“l‘ll.uxm
pyridine), 8.36 (d, 1H, fused pyridine), \l ‘:‘noé.lb!:!
fused pyridine), 11.19 (s, NH, D:(‘)1 {:‘\Lll““j)' ‘i
ppm; EIMS (nvz): For 7i: 240‘ (M:.'\i (: R 5
(M+ 1) (15.03%), 238 (M") “00“,');:.»)‘ e
(M+2)" (1.27%), 239 (M +1)" (15, 44%). 2
100%). e
'(l‘ul)lc )3: Physical data of coml’\W

“\
A

. A
ealed (foundt |
Molecular | Analvsis caled ¢

Comp.| ™P \:,L:Id formula - H \i
el (mol. W) | € 7 9|
) ) 354 . ’.,~t"",“l
D NGO 032 VI
S Ll IR D e ‘4')0)[‘\':}:1_1 |
-l - — ‘.‘ J._ A1 'L';J i
aHiNGO] 0355 ) e fiet=
8i 196 6s ¢ "‘l"l““ 4 ((.i 2 RES 1) fle
——— ) 238 0o~

Scanned with CamScanner



wpsrg ) Pharm Sci Fune 2004
ved 13 No Lpp 21-2%
WiN s

e N Arslidenchydearine) &42- or  4-pyriding;.

h,wmﬂ{h_f;nv&dm-‘mm('l-‘ & 10a-f);
T A moterr of composnd TH ot B (0G] pwl), the
SpETARTRN BLOTIMN

g wan bested under reflux lon appropriste

ol ¥

4

pideliydes (0 0) mwil ) vl ethan!

i1
o The mELEITE E4 covled, filtered and the seslsd
on covetalizred from 3 suntable solvent (Table 4

carbe), 816 (38, 1M, fusnd prorstoen;, 7 77.7 A (4
./'1-!..'71’.1 pyosdeawy TATTYT (24 78 ) L1 115
PITTIY (0 T, Lppndyl) peen Fem 1A 544 11
P NI, D040 exchangesbin o bepleerme, T8 (4,
M, of sleflimat cartomy 716718 8. fidnsd
prisdine). 719713 (44 &M hgpridiyy B SEA10 1M

fused pryridine ) ppes, FIMS (s 7y Fon 94 347 (A7)

174
C L%

wpeMB (DL For 98 167 (6 M. NH. DAY (299%) For 104 342 (4.2) (2%
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. { 24 1 2 b et amn [ 3T | 162 |
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Evalastion of antiinflammatory sctivity:
faflammation was induced m 1218 30007
st deceibed by Winter et 21 Group of 6388
sesghamg 1000-120 gm were gives onlly the ot
<ompounds i 2 single dove of 96 mgrg
Ome bsar Satex, the antmals were imgected with 0 !
o 1% carragenan solution 1 normal saline 050 the
sbplyney Gsiue of right hind paw. A contsol Poop
% ah wed and ot was given the Qe wojume of
&stfied wiees s tn thoe test groups. Anuber group of
2 way weged wih indomethacine i 2 dose of 2
ey omally gy a sefesence anti-nflamnmatony dnig
Vi peressage 1f ishibiton was caloulated usng
Wiy forma:
R ‘a-z
- Percentage inhibition = 100 (1 -~/
i ' -y

ding 10 the

25

before 2nd afer the adminmtration of camageran
retprctively i the teut of uezted grovp. Whereas (3
304 () 2ee the mean foot volume of rzts befors 2nd
afiey the adrumsiration of carragenan in the control
plf.’;.‘.
RESULTS

The reeits show that compound %z is the mest
active armemflammatory  agent (PU001), while
componnd 100 is also zctive (P<0.01).  Compounds
3.7b, %b, %¢, 9¢ azz less active (P<H.05). The rest of
compounds did oot show anmy significane anti-
inflammatory activity. The results are listed in table 5,

Scanned with CamScanner



Refat L Omt eral

* p<(.05.

nds.
. offect of the fest compou .
At d.h - of Paw (mi) after carrageen Total increase in pay .
rl}y)',t_l’ Volume an Mca;l‘j-__S—-l‘-_-’_a’l___,___ after 4 hr Mean + S inhf[',-“
‘ i / 4.0 hr — ] itign
Test c.--mlmum O hr - 5 1197000
,! ¢ /‘2‘6}':6-52"’— 32;?237 0,35i0.0‘7*7"‘\¥
’ “~0 ’l a2 L g S 7]
i Contid 208 +0.03 ' - 0.92+0.06*
hact ——= 3.00+0.03 +0.
Iudon:chmul“e Ff”z’o_s’:’o—r‘,._—-:—m— 1.12+0.08 Q
‘ Compound 3 /;‘()—’:—60’2/ 3.14+0. 5 = :
| C\]ﬂ"(“md 4 — ——,‘0'01 3-00i0'03 O‘ 1—007E*4
; C ;w;wmd 7b 2'0210.0; 3.00+0.03 0-98i0-0L_\]8
ompls +0.02
™ Compound 7¢ 2‘0:70 2 3.02+0.04 0.99+0.08 \]7
, (‘gnmoul!d 7d __’——?;‘03’_'1:—6:-" 31 11003 102i007 ‘*
- s ,-,f 209:0 ) e — 0.85+0.07* —\
(mnpound 7 S 0540.03 2.09+0.03 s %
Compound Sb _.0’:0-03 2'99:':0-02 0.94+0.06* *l
Q 2.050.
Compound 8¢ - 04:0 % 3.3+0.04 1.26+0.08 P
Compound 8d ;-03;_0-07 3172004 1.14+0.10 1
Conpounc & 2085002 2.50+0.02 0421007+ .
Compound 88 - — 3.37+0.04 1.29+0.09 n
> d 8h 2.08+0.03
Compound & 11002 3.3340.02 1.29+0.09 3
Compound 8i Ve 1 03+0.08 -
~ompound 92 £.VU0ZTV- 110+0.07
L b 2.08+0.02 3.1240.03 +H 8
Compound = . 59710.03 0.93+0.06" m
Compound 9¢ 2.4+0.02 18:0 o 11540.10 —
Compound 9f 2.03:0.03 3.18£0. " 1010 o -
Compound 10b 2.08:0.04 3.16£0.04 L=
d10d 2.08+0.03 3.15+0.03 1.07+0.08 10
Compoun = 5 8410.03 0.75+0.07* 37
Compound 10f 2.09+0.02 - 847 0. s
* **% P<(),001 N _
i 9d, 9e, 9f, 10d, 10e, 10f against gram positive bacteria

Anticoagulant activity: o
In this experiment, groups of 6 rats weighing 100-

120 em were given orally the test compounds in 2a
Singl; dose of 9.6 mg/kg according to Paget and
Barmes™”, Another group of 6 rats was kept as a
control groups. Also a group of 6 rats was given
phenindione (Dindivan) in the same previous dose, as
standard anticoagulant-drug. After 24 hrs, 1.8ml of
each blood sample withdrawn from retro-orbital vein
of each rat using a capillary pipett, mixed with 0.2ml
heparin and centrifuged at 3000 rpm for 15 min to
obtain 'pla§ma. The obtained plasma was used for
Sle;erlx:;::]l:gno()ff ;I))rothrombin time. ((2’)1‘) accordix}g to
Normalised Ratio (I?\?;: 'a“d (ois - Intemational
) is calculated.

Results

alltig;egxsult show lha't cpmpounds 8h, 9b are active
Compmrnd:n; l)(as phemnd‘lone group) (P<0.01) while
s s , 7e, 8d, 8i, 10b, 10d and 10f are less

05). The rest of the test compounds did

1ot show any sion;
¥ significant antjc v
results are listeq n table 6 et e he

An’timicrobial activity:

(Staphylococcus — aureus), gram negative bacte.ria
(Escherichia coli) was carricd out using the dx.sc
diffusion method®”. Whatman N 0.1 filter paper dise
of 5 mm diameter were sterilized by autoclaving fo;
15 min at 121°C. The sterile discs were lmprﬁgﬂla‘f
¥ 1 tes
with different compounds (500 pg/disc). Agar I:;raodl
were surface inoculated uniformly from the o
culture of the tested microorganism.. The Impreﬁpaﬂ
disc were placed on the medium suitably spacee ™.
' oC for 1 i to per
and the plates were incubated at 5 - baor
app 0 1
good diffusion and then transferred to'a;l'bition s
37°C for 24hrs, then examined for the inhi et
caused by various compound§ 01{1 able 7%
microorganisms. The activities listed uaclive ‘
expressed by the terms moderately
slightly active (+) and not active (-
o qund
crobial activity °or.1}r:s b
hlococcts aure! chid
yinst B ’

Results

As a regard, the antimi
9f is the most active against Sr{zI’
compound 9e is the most active 28

coli,
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N Anticoagulant effect of the test compounds.
Tal,lL~ ‘" younds Prothrombin time | L.N.R.
Test €01 : (sec) Mean + S.E.

] 11.25+0.39 -
Con™ e 14.5310.61 1,26
f’hf“d":fnd 12.64+0.53 1.10
Compry 4 11.92%0.58 1.03
CompOtlly b | 13.5310.55% 117
Compound 7c 12.98+0.41* 1.13
Com{:mm 7d 12.68+0.58 1.10
ggg:;ound 7f 12.1240.43 1.05
Compouﬂd 7i 12.1340.52 1.05
Compound 8b 13. 1i0-6? 1.14
CompOlmd Sc 12.99+0.85 1.13
Compound 8d 13.35+0.48* 1.16
Compound 8e 13.09+0.59 1.14
(jompound 8f 13.16+0.77 1.14
Compound 9g 12.61+0.49 1.10
Compound 8h 13.63+0.51** 1.18
Compound 8i 13.19+0.54 1.14
Compound 9a 12.98+0.49 1.13
Compound 9b 14.11+0.68** 1.22
Compound 9¢ 12.1 3i(_).52 1.05
Compound 9e 13.2+.53* 1.15
Compound 10f 12.1340.52 1.05
Compound 10b 13.2240.49*% 1.15
Compound 10d 13.91+0.68* 1.21
Compound 10f 13.71+0.69* 1.19

|

+P<0.03 and **P<0.01
Table 7: Antibacterial screening of the test

compounds
Comp. Staphlacoccus Escherichia coli

No. aureus
9d + -
% - +4
9f ++ -
10d - -
10e - +
10f 2 -

"™ =moderately active

™ =slightly active

© TTotactive
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