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ABSTRACT

As a part of our program to discover novel analogues of 7-azaindole (1H-Pyrrolo[2,3-b] pyridine) having useful
biological activities, some derivatives have been synthesized and evaluated for their analgesic and hypotensive
activity. Compounds evaluated by thermal stimuli (tail immersion method) at the dose of 50 mg/kg of body
weight revealed significant analgesic activity. Pethidine was used as reference drug. Same compounds tested at
the dose of 75mg/kg of body weight showed toxicity. Compounds tested for their effect on blood pressure in

normotensive rat produced slight fall in blood pressure.
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INTRODUCTION

The 7-azaindole nucleus has proven to be an interesting
and important model for working on its own synthesis and
synthesizing its different analogues for number of
purposes (Hugon et al., 2007; Marminon et al., 2003;
Kelly et al., 1997 and Anthony, 1972). In past Several
decades indole derivatives have attracted the interest of
scientists for their potential biological activities (Song et
al., 2007; Lebouvier et al., 2007; Guillard et al., 2007 and
Trejo et al, 2003). Different acylated azaindole
compounds have been reported for analgesic and anti-
inflammatory activities (Viaud Marie-Claude et al.,
1977). Several other indole derivatives have been
prepared as cyclooxygenase inhibitors and were found
useful as anti-inflammatory agents (Shen, et al., 1963 and
Matsuoka et al., 1996). One indole derivative designated
as indomethacin has demonstrated a high degree of anti-
inflammatory and analgesic activity. The azaindole
derivatives were also found to possess blood pressure
lowering activity and acting as effective coronary
vasodilator, cardiovascular and potent hypotensive agent.

Synthesis and investigation of azaindole derivatives for
different pharmacological and biological effects have
been an important subject of our research (Saify 1982;
Yasmin et al., 1984 and Saify et al., 1994).

EXPERIMENTAL

General

Reactions were monitored by TLC using pre-coated silica
gel, GF-254 and were visualized under ultraviolet light at
254 nm and 366 nm on HP-UVIS Desaga (Heidelberg).
lodine vapors were also employed for the detection of
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spots. All melting points were recorded on Gallenkamp
melting point apparatus and are uncorrected. Anhydrous
calcium sulphate from E. Merck was used for drying
reaction product. Ultraviolet (UV) spectra were recorded
in methanol/DMSO on a Hitachi U-3200 spectro-
photometer. Infra Red (IR) spectra were measured on a
Shimadzu IR 460 spectrophotometer using KBR disc.
Mass spectra (MS) were determined on Varian Massen
spectrometer MAT 311A spectrometer. Nuclear magnetic
resonance (*HNMR) spectra were recorded in DMSO-dg
on Bruker AM-300 spectrometer operating at 300 MHz.

Analgesic Activity

Antinociceptive effect against thermal stimuli (tail flick
method) was performed according to the method of di-
Stasi et al (Luiz et al., 1988). Male Albino mice weighing
between 20-30g, were used in the study. Animals were
kept individually in plastic cages in the same
environmental conditions with free access to water and
standard rodent diet for about three days before the
experiment. Test Compounds were dissolved in water for
injection/DMSO (30%), injected intraperitoneally to the
test groups at the doses of 50 mg/kg body weight.
Pethidine HCI was also administered at the same dose to
the standard group. Control groups were supplied with
only vehicle. Readings were taken at 30, 60, 90, 120, 150
and 180 minutes after administration of compounds, mean
of the three readings was considered as the post drug
reaction time. Tail flick latency difference (TFLD) or
mean increase in latency after the administration of the
compound was used to measure the analgesia produced by
test and standard drugs.

Effect on blood pressure
Male Wistar rats weighing 200-250g were anesthetized
with an intraperitoneal injection of sodium pentothal (70-
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90mg/kg body weight). The were

administered intravenously.

compounds

General method of preparation of compounds

A solution of reactant (0.5mmole) was added to a stirred
solution of 1H-Pyrrolo (2,3-b) pyridine (1) (0.5mmole) in
acetone(45-55ml). Reaction mixture stirred for 4-8 hours
followed by refluxing. Process of reaction was monitored
through thin layer chromatography. The crude solid
product was filtered and washed with acetone. The
product thus obtained was purified through
recrystallization by using methanol and ether. The pure
compound was dried in desiccator over anhydrous
calcium sulphate. Melting point was recorded and spectral
data obtained to confirm the structure of compound.

7-(2-(2,5,5-trimethyl-1,3-dioxan-2-yl)ethyl)-1H-
pyrrolo-(2,3-b)-pyridinium bromide (11): White needle
shaped crystals (74%) mp 170 + 2°C. *H-NMR (ds -
DMSO, 300 MHz): & 1.89 (s, 3H, CH3-7"), 2.48-2.57 (m,
8H, H-9, CH,-8', CH;-9"), 3.31 (s, 4H, H-4'a, H-4'b, H-6',
H-6'n), 4.76-4.95 (m, 2H, H-8), 6.99 (dd, 2H, J,3 = 2.6
Hz, H-2, H-3), 7.63-7.68 (m, 1H, H-5), 8.15 (d, 1H, J =
3.3 Hz, H-4), 8.66-8.72 (m, 1H, H-6). EIMS m/z: 275,
(M*-Br, CysH23N,0,) 188, 131, 118, 90, 71, 55. IR v jax
(KBr) cm™: 3200, 1510, 1340, 1130, 799.UV A
(MeOH) nm: 293, 226, 200.

7-(3-Nitrophenacyl)-1H-pyrrolo-(2,3-b)-pyridinium

bromide (111) :White needle shaped crystals (77%) mp
224 + 2°C.*H-NMR (ds-DMSO, 300 MHz): § 3.32 (s, 2H,
H-8), 7.02 (d, 1H, J;, = 2.6 Hz, H-2), 7.03 (d, 1H, J,; =
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2.6 Hz, H-3), 7.74-7.79 (m, 1H, H-4), 7.99 (dd, 2H, J;5 =
5.5, Js 5= 5.6 Hz, H-5, H-6), 8.61-8.67 (m, 2H, H-5',H-6"),
8.78-8.79 (m, 1H, H-4"), 8.88-8.89 (m, 1H, H-2'), 13.3 (s,
1H, NH). EIMS m/z: 282 (M*-Br, C15H;,N305) 280, 252,
206, 194, 150, 104 64. IR v ma (KBr) cm™: 3100, 2790,
1690, 1515, 1350, 730.UV Amax (MeOH) nm: 297, 227,
198.

RESULTS AND DISCUSSION

Results of analgesic activity are represented in table 1.
The parent compound (I) investigated for analgesic
activity showed insignificant activity (Haider, 1995).
Compound Il showed highly significant (p<0.01) effect at
30 minutes which lasted for 3 hours, producing the peak
effect at 150 minutes. This compound exhibited greater
analgesic activity in comparison with pethidine with
higher TFLD values at 30, 90, 120, 150 and 180 minutes
except at 60 minutes.

The same derivative (II) when tested at the dose of 75
mg/kg produced toxicity by showing 30% mortality.

Nitro-phenacyl (meta-nitro) derivative (111) tested at the
dose of 50mg/kg and showed remarkable effect (p<0.01)
after 60 minutes of administration, The compound
showed the peak effect from 120 to 150 minutes.
Analgesia produced by this compound is comparable with
pethidine at 90 and 120 minutes and showed greater
TFLD value at 150 minutes. This compound produced
tremors and convulsions and showed 50% mortality when

Table 1: Analgesia produced by 7-(2-(2,5,5-trimethyl-1,3-dioxan-2-yl)ethyl)-1H-pyrrolo-(2,3-b)-pyridinium bromide
(1) and 7-(3-Nitrophenacyl)-1H-pyrrolo-(2,3-b)-pyridinium bromide (111) against thermal stimuli (tail immersion

method)
Treatment Dose Mean increase in latency + SEM (s)

(IM) mg/kg 30 min 60 min 90 min 120 min 150 min 180 min
Control (I1) — 0.55+0.10 0.66 + 0.10 042+0.14 0.36 £0.15 0.38+0.14 0.37 £0.08
Compound Il 50 2.27**+0.19 | 2.67**+0.28 | 2.85**+0.34 | 3.17**+0.48 | 3.37**+0.43 | 1.64**+0.28
Control (I11) — 0.31+0.04 0.32 £ 0.03 0.39 £ 0.08 0.36 £ 0.09 0.31+£0.05 0.36 £ 0.07
Compound (111) 50 1.02+0.34 1.25**+0.17 | 1.94**+£0.12 | 2.15** £ 0.10 | 2.15**+£0.05 0.56 £ 0.18
Pethidine 50 2.26*+0.63 3.52** +0.46 | 2.82**+0.13 | 2.57**+£0.23 | 1.92** £0.07 | 1.57** +£0.20

Significant differences by student “t” test *p<0.05, **p<0.01as compared to control n=5

Table 2: Effect of 7-(2-(2,5,5-trimethyl-1,3-dioxan-2-yl)ethyl)-1H-pyrrolo-(2,3-b)-pyridinium bromide (1) and 7-(3-
Nitrophenacyl)-1H-pyrrolo-(2,3-b)-pyridinium bromide (I11) on blood pressure in normotensive rat

Compound No. Dose mg/kg Response % decrease in systolic/diastolic pressure
1 10 Hypotensive 13/14
1 10 Hypotensive 9/10
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tested at the dose of 75mg/kg.

SN
\/NH

N

(i

Considering the promising results of analgesic activity at
the dose of 50 mg/kg and toxicity at the dose of 75mg/kg
body weight further investigations are needed to evaluate
the therapeutic index of these compounds.

The parent compound tested for its effect on blood
pressure was found hypotensive (Haider, 1995). In
present study both the compounds were evaluated for
blood pressure lowering activity in normotensive
anesthetized rat. Administration of 10mg/kg elicited a
slight decrease in blood pressure. The hypotensive
response was reversible and completely returned to
pretreatment level after a minute.

Encouraging analgesic and hypotensive results showed
the potential of the compounds to be further evaluated for

the same as well other activities at different doses and
using different experimental models.
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