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Abstract

Aspirin amino acid amides 1(a-f), Aspirin dipeptide amides 2(a-f). tri peptide amides 3(a-f) and tetra peptide
amides 4a and 4c were Synthesized. The synthesis of dipeptide amides were carried out in solution by stepwise
elongation of the peptide chain from the C-terminal amino acid by coupling one amino acid at a time using DCC/HOBt
method. The analgesic activity was studied by acetic acid induced writhing test. From the mean writhing values, it is
evident that the entire sequence of the tetrapeptideamide namely, Gly-Gly-Phe-Met-NH, is essential for the observed
analgesic activity of compound A. And, the entire sequence of the tetra peptide amide namely, Gly-Gly-Phe-Leu-NH, is
essential for the observed analgesic activity of compound C. The decrease in analgesic activity of these compounds is
in the order, aspirin tripepitide amides > aspirin dipeptide amides > aspirin amino acid amides.

Keywords: Aspirin, analgesic activity, amino acid amide, tdi,and tetra peptides

1. Introduction

It has been found in our studies that the incopmmaof inactive tetrapeptide amides of
enkephalins into aspirin do not affect its perigitlgr medicated analgesic activity and
interestingly has increased its potency by aboutriiés.

It was now proposed to synthesize aspirin deaxigatof aminoacid amides, dipeptide amides
and tripeptide amides and study their analgesiwictThis is an attempt to know whether the
entire tetra peptide amide sequence is responfsibies enhanced activity or any specific amino
acid, dipeptide or tripeptide of the tetra peptéhride causes this enhancement. The following
compounds were synthesized and their analgesidtgatias studied.

Analgesics are drugs which relieve pain without causing losconsciousness. Analgesic
drugs act on the central and peripheral nervougsigsand relieve pain by direct effects on pain
and related path ways but do not affect the untogrlpathology. The term “analgesic” covers
only those agents which when administered systeaiBtiprovide non-specific relief from pain
without loss of consciousness by increasing thestiold of pain.
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Beluzzi et af ® reported the analgesic effect of Met- and Leu-phkéins through injection into
lateral ventricles of rats, using the tail flickopedure. This effect lasts only for a short duratio
and can be antagonized by naloxone.

l. Aspirin — Met — NH
1. Aspirin — Phe — NH
M1l. Aspirin — Phe — Met — NH

V. Aspirin — Gly — Phe — NH

V. Aspirin — Gly — Phe — Met — NH
VI. Aspirin — Gly — Gly — Phe — NH
VII. Aspirin — Leu — NH

VIII. Aspirin — Gly — NH

IX. Aspirin — Gly — Gly — NH

X. Aspirin — Phe — Leu — NH

XI. Aspirin — Gly — Phe — Leu — NH

Both enkephalins are less potent than morphihe. [dwer potency of enkephalins and short
duration of activity has been found to be due tortipid cleavage of the Tyr1-Gly2 bond, by the
action of enzymes present in brain. The biochemiold of the enkephalins is to inhibit the
synthesis of the enzyme adenylcyclase. This enzyatalyzes the conversion of 5-adenosine
triphosphate (ATP) to cyclic 3, 5’-adenosine momugphate (CAMP).

It is assumed that the lowering of the levetAMP which is accompanied by a simultaneous
increase in the level of cyclic 3, 5'-guanine mohogphate (cGMP) is related to analgésia

Enkephalins produced moderate to profound sedatna immobility, which can be prevented
or reversed by naloxoné. ® Leu-enkephalin elicits a contralateral rotatiobahavior, which
cannot be prevented by naloxone. Enkephalins hen@ivied considerable attention as a result of
the search for a drug with opiate-like activity asiill be free of addiction liability Enkephalins
induce dose-independent decrease in diastolic bfmedsure and heart rate after intravenous
administration of pentobarbitone anaesthetized dogsnkephalins are also known to have
antidiarrhoeal effects: '

Enzymatic cleavage of Enkephalins

All the four peptide bonds in enkephalins areon to be susceptible to the action of
peptidases which cause rapid degradation. Howewaino peptidases as well as enkephalinase-
A are the only two well defined peptidases whicle aesponsible for the physiological

inactivation of the pentapeptid&'s™.

The possible modes of degradation of enkephalireaubés are shown in figure below

Tyr MéfLew’
Dlpeptldyl amino peptidase peptldas} ‘

Amino peptidase Dipeptidyl carboxy peptidase
(enkephalinase)
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In enkephalins presence of Tyr in position 1 seémde an absolute requirement, since
enkephalins are hydrolysed by an aminopeptidaggveoL-Tyrosine and Gly-Gly-Phe-Leu/Met,
which are biologically inactive. Also loss of adtyvis observed on changing the L-tyrosyl to a
D-tyrosyl configuration. These evidences show gredyl residue is a key-binding element in
enkephalin sequence.

Other studies such as masking the hydroxyl grouprosyl residue or removing it shows the loss
of activity. Above proofs stress the idea thattresyl residue and phenolic hydroxyl group are
responsible for analgesia

2. Materials and Methods

Aspirin was prepared by refluxing a freshly recajisged sample of salicylic acid with a mixture
of Ac,O and AcOH.

Aspirin was coupled with tripeptide amide, dipdetamide and aminoacid amide using its p-
nitrophenyl (Np) ester. Coupling of aspirin usinG©/HOBt was observed to be incomplete even
after prolonged stirring. Thus, its aforementionester was used for coupling. Aspirin p-nitro
phenyl ester (Aspirin-ONp) was prepared by treatisgirin with 1.1 equivalent of p-nitrophenol
in presence of DCC in EtOAc. Aspirin — ONp was [p#ate using EtOH.

The synthesis of dipeptide and tripeptide amidese carried out in solution by stepwise
elongation of the peptide chain from the c-termiamlinoacid by coupling one aminoacid at a
time using DCC/HOBt method Boc group was used fopidtection of all aminoacids. The Boc-
group cleavage was carried out using 50% TFA /,@H The amidation of C-terminal
aminoacids was carried out by treating the cornedjpg Boc-aminoacids with dry NHin
presence of DCC and HOBt.

Then, Boc-aminoacid, Boc-aminoacid-NHBoc-dipeptide-NH, Aspirin-dipeptide-NH, Boc-
tripeptide-NH, Aspirin-tripeptide-NH are prepared as follows.

2.1Boc-Amino acids

A mixture of amino acid (10 mmoles), Bog-Kml, 13 mmoles), BN (3.4 ml, 25 mmoles)
DMF (4ml) and water (5ml) was stirred at room tengpere for 12-15 h. Water (50ml) was
added to the reaction mixture and extracted wiileref3 x 30ml).

The aqueous phase was acidified with KH$®pH2 and the liberated Boc-aminoacid was
extracted into EtOAc (3 x 20 ml). The combined asts were washed with water (4 x 30 ml),
dried over NgSQO, and evaporateish vacuo. The residue was crystallized using petroleumrethe

The yield, melting point and the Ralues of the Boc-amino acid prepared are giveoviael

Boc-aminoacid Yield M.p. Rf values
% °C A B
Boc-Met 91 0]] 0.64 0.67
Boc-Phe 83 0] 0.59 0.63
Boc-Gly 88 87-88 0.48 0.53
Boc-Leu 81 85-86 0.61 0.73
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2.2.Boc-aminoacid-NH

To a mixture of Boc-aminoacid (10 mmoles), HOB®Kg, 11 mmoles), in Ci&l, (40ml), and
DMF (10ml), a solution of DCC (2.1g, 10.5 mmoles)dH,Cl, (20ml) was added and stirred for
30 min. Then dry Nklwas passed through the solution till saturation stirded for 4-5h.
The solvent was then evaporaiedvacuo and the residue was diluted with EtOAc (100 ml). A
few drops of AcOH were added to destroy any unesh@CC. The mixture was cooled and
filtered to remove DCU. The filtrate was washedcassively with 10% ag. NEG; (3 x 30 ml),
water (3 x 30 ml), IN HCI (1 x 30 ml), water (3 & &l) and saturated NaCl (30 ml). It was then
dried over NaSq, and evaporateith vacuo. The residue was crystallized form petroleum ether

The yield, melting points and; Ralues of the Boc-aminoacid-amides prepared arengbelow:

Boc-aminoacid Yield M.p. Rf values
-NH, % °C A B
Boc-Met-NH, 86 109-111 0.67 0.77
Boc-Phe-NH 92 120-122 0.63 0.69
Boc-Leu-NH 87 139-141 0.55 0.62
Boc-Gly-NH, 82 115-117 0.49 0.53

2.3. Aspirin-aminoacid-NH,

Boc-aminoacid-NKE (5 mmoles) was deprotected by treating with a rhikture of TFA /
CH,CI, (10ml) for 30 min at room temperature. The solwgas removed under reduced pressure
and the residue was treated with 5M HCI/THF (10faf)30 min to get HCl. Aminoacid-NH
The solvent was removed under reduced pressuréhangsidue was dried over KOH pellats
vacuo.The above HCI salt was dissolved in dry DMF (10amijl neutralized with Bl. To this a
solution of aspirin-ONp (1.5, 5 mmoles) and HOBLt7(@, 5 mmoles) in CCl, (10ml) was
added. The reaction mixture was stirred for 24hraatm temperature. TLC monitored the
completion of the reaction.

The solvent was then evaporated under reducessymee and the residue was diluted with
EtOAc. Further workup process is same as giverBimr-aminoacid-NH Crystallization was
done using petroleum ether.

The yield, melting points and; Ralues of the aspirin-amino acid-NHrepared are give below:

Asp-aminoacid — Nkl Yield M.p. Rf values
% °C A B
Aspirin-Met-NH, (1) 88 175-177 0.57 0.63
Aspirin-Phe-NH (11) 87 176-178 0.61 0.66
Aspirin-Leu-NH; (VII) 81 171-173 0.58 0.64
Aspirin-Gly-NH, (VI1II) 70 173-175 0.63 0.73
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2.4.Boc-dipeptide-amide
Boc-aminoacid-NH2 (5 mmoles) was deprotectedtrbgating with a 1:1 mixture of TFA /
CH2CI2 (10ml) for 30 min at room temperature.

The solvent was removed under reduced pressurthandsidue was treated with 5M HCI / THF
(20ml) for 30 min to get HCI. Dipeptide-NHThe solvent was removed under reduced pressure
and the residue was dried over KOH pellatgacuo.

The above HCI salt was dissolved in dry DMF (10mt)d neutralized with BNl. To this a
solution of Boc-aminoacid (5 mmoles) and HOBt (Q Fgnmoles) in CKCl, (20ml) was added.

This mixture was cooled to 0°C and a cold solunérDCC (1g, 5 mmoles) in Ci€l, (10ml)
was added dropwise under stirring. The reactiortunixwas the stirred for about 1h at 0°C and
for about 15 h at room temperature. TLC monitofe®l completion of the reaction. The solvent
was then evaporated under reduced pressure argiteie was diluted with EtOAc. Further
workup process is same as given for Boc-aminoatid-NCrystallization was done using
petroleum ether.

The yield, melting point and;Ralues of the Boc-dipeptide-NH2 prepared are glvelow:

Boc-aminoacid — NH Yield M.p. Rf values
% °C A B
Boc-Phe-Met-NH 80 118-120 0.76 0.83
Boc-Gly-Phe-NH 81 144-146 0.71 0.75
Boc-Phe-Leu-NH 81 165-167 0.53 0.61
Boc-Gly-Gly-NH, 71 136-138 0.46 0.54
Boc-Gly-Met-NH, 78 145-147 0.67 0.71

2.5. Aspirin-dipeptide-NH ,

Boc-dipeptide-NH (5 mmoles) was deprotected by treating with amixture of TFA/CHCI,
(20 ml) for 30 min at room temperature. The solweas removed under reduced pressure and the
residue was treated with 5M HCI/THF (10 ml) for®@h to get HCI. dipeptide-Nk The solvent
was removed under reduced pressure and the regsaudried over KOH pellets vacuo.

The above HCI salt was dissolved in dry DMF (10amd neutralized with ENXl. To this a
solution of aspirin-ONp (1.5g, 5 mmoles) and HOBi17€¢), 5 mmoles) in Cil, (10ml) was
added. The reaction mixture was stirred for 24 hromtm temperature. TLC monitored the
completion of the reaction. The solvent was theapevated under reduced pressure and the
residue was diluted with EtOAc. Further workup meg is same as given for Boc-aminoacid-
NH.. Crystallization was done using petroleum ether.
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The yield, melting point and;Ralues of the aspirin-dipeptide-Nidrepared are given below:

Asp-dipeptide NH, Yield M.p. Rf values
% °C A B
Aspirin-Phe-Met-NH (IIl) 82 172-174 0.54 0.59
Aspirin-Gly-Phe-NH (IV) 83 173-175 0.56 0.61
Aspirin-Phe-Leu-NH (x) 81 171-173 0.59 0.65
Aspirin-Gly-Gly-NH, (1X) 77 176-178 0.54 0.61

2.6.Boc-tripeptide-NH,,

Boc-dipeptide-NH (5 mmoles) was deprotected by treating with amiidure of TFA / CHCI,
(20ml) for 30 min at room temperature. The solweas removed under reduced pressure and the
residue was treated with 5M HCI/THF (10ml) for 3@hnto get HCI.dipeptide-NH The solvent
was removed under reduced pressure and the resatudried over KOH pellets in vacuum.

The above HCI salt was dissolved in dry DMF (10amd neutralized with Et3N. To this a
solution of Boc-aminoacid (5 mmoles) and HOBt (Q Fgnmoles) in CKCl, (20ml) was added.
This mixture was cooled to 0°C and a cold solutérDCC (1g, 5 mmoles) in Ci€l, (10ml)
was added dropwise under stirring. The reactiorturéxwas then stirred for about 1h at 0°C and
for about 15 h at room temperature. TLC monitofesl completion of the reaction. The solvent
was then evaporated under reduced pressure anediteie was diluted with EtOAc. Further
workup process is same as given for Boc-aminoatid-NCrystallization was done using
petroleum ether.

The yield, melting point and;Ralues of the Boc-tripeptide-NHbrepared are given below:

Boc-tripeptide —NH, Yield M.p. Rf values
% °C A B
Boc-Gly-Phe-Met-NH 91 145-147 0.59 0.64
Boc-Gly-Gly-Phe-NH 86 166-168 0.55 0.62
Boc-Gly-Phe-Leu-NH 82 165-167 0.63 0.68
Boc-Gly-Gly-Met-NH, 83 165-167 0.74 0.70

2.7. Aspirin-tripeptide-NH ,

Boc-tripeptide-NH (5 mmoles) was deprotected by treating with amidture of TFA/CHCI,
(20 ml) for 30 min at room temperature. The solwgas removed under reduced pressure and the
residue was treated with 5M HCI/THF (10 ml) for®ih to get HCI. tripeptide-NKH The solvent
was removed under reduced pressure and the regsatudried over KOH pellets vacuo.

The above HCI salt was dissolved in dry DMF (10amd neutralized with ENXl. To this a
solution of aspirin-ONp (1.5g, 5 mmoles) and H@Bt7g, 5 mmoles) in C¥l, (10ml) was
added. The reaction mixture was stirred for 24 toain temperature.
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3. Scheme of synthesis

R

Dry
DCC IN CH.CI ,

NH

CH;—C—O—C—NHCH COOH————»
| HOBt in CHCI ,

CH,4

Boc — amino acid 1(a — b)
CH; O R TFA/CHClI,
I l | HCI/ THF

CH3;—C—O—C—NHCHCONH, ——— >
| Dry DMF / EfN

CH,

Boc— Phe

Boc — aminoacid amide 2(a — b)

P
CH3—C—O—C—NHCH— CONH CHCO NH
I
Boc —®he — aminoacid amide 3(a — b)

e
P F

o

TFA/CHCI,
5MHCI/ THF

Dry DMF / E§ N
-BGty/HOBt in CHCl,
DCC in GBI,
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CH3—C—0—C—NH—CH, CO NHCH— CONH CHCO NH

CHj

Boc — Gly — Phe — aminoacid amide 4(a — b)

TFA / CHCl,

5MHCI

Dry DMF / Etz N

Boc — Gly / HOBt in CHCl,

reor

|CH2—@ R

CH3—C—0—C—NH—CH,CONHCH,CO NHCH— CONH CHCO NH

CHj

Boc — Gly — Gly — Phe — aminoacid amide 5 (a — b)

TFA/ CHCl,

—_—
5MHCI/ THF
Dry DMF / Eg N
Asp - ONp/HOBt in CHCI ,

OCOCH

P

CH, lR

CONH—CH ,CO NHCH, CONH CH—CO NH CH

|
CONH,

Asp — Gly — Gly — Phe — aminoacid — NH

1and3
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1a, 2a, 3a, 4a, 5a & 1,
R = CH CH,_SCH

1b, 2b,3b,4b,5b &3 R= —CH. CH_
CHy

TLC monitored the completion of the reaction. Tloé/ent was then evaporated under reduced
pressure and the residue was diluted with EtOActhEu workup process is same as given for
Boc-aminoacid-NH

CH 3

The yield, melting point and;Ralues of the aspirin-tripeptide-Nlgrepared are given below:

Aspirin-tripeptide-NH , Yield M.p. Rf values
% °C A B
Aspirin-Gly-Phe-Met-NH (V) 78 175-177 0.56 0.60
Aspirin-Gly-Gly-Phe-NH (Vi) 82 170-172 0.56 0.62
Aspirin-Gly-Phe-Leu-NH(XI) 78 170-173 0.61 0.66

The Structures of compounds A, C, | to XI were dqoméd by IR, NMR Data and elemental
analysis.

4. Acetic acid induced writhing test

Analgesic effects of the compounds were stud@dguACOH-inducing writhing in mice. The
mouse weighing 25-30g was separated into 25 gradps each. The animal studies were
conducted according to the institutional animaliceth committee (IAEC) and CPCSEA
guidelines, (N0.659/02/a/CPCSEA).After 18h fastitltg test was conducted as follows: 0.5%
carboxymethyl cellulose was administered orallyote group of mouse considered as control.
Another gp was administered orally with aspirin qa®/ kg body, weight) and the seven gps
were administered orally with compounds | to VI@ihth/kg body weight).

Compound ‘Aspirin — Gly — Gly — Phe — Met — BA) is the standard. Another six groups were
administered orally with compounds VIl to XI (100fkg body weight). Compound Asp — Gly —
Gly — Phe — Leu — NH(C) is the standard and the remaining ten grougre wdministered orally
with compounds (1) to (10). An hour after admirgsbon of standard and analogues, AcOH (1%)
v/iv (1ml/100g body weight) was injected intrapemitdly. Then the number of writhing
responses of each mouse in a group was noted dupegiod of 1h and mean writhing scores of
each group was calculated.

5. Results and discussion

The present work was carried out with the ainstidying structure activity relationship in
Aspirin-Gly-Gly-Phe-Met-NH (A). Six compounds incorporating aminoacid amidgeptide
amide and tripeptide amide related to A were s)gideel. Their analgesic activity was
determined and compared with that of A.
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Aspirin prepared using the reported procedure cdaddobtained in highly pure form after
recrystallaization twice or thrice in hot water.eTtipeptide sequences Boc-Phe-Met;NBoc-
Gly-Phe-NH and the tripepitide sequences Boc-Gly-Phe-Met;MBdc-Gly-Gly-Phe-NH were
synthesized by DCC/HOBt method and were obtainggod yield and purity.

The glycine aminoacid sample that usually dostamall quantities of glycylglycine was
removed after N protection using Boc group by using column packéd silica gel and solvent
system(a) chloroform : methanol : acetic acid (40):2Aspirin-ONp and Boc-aminoacids were
prepared using the reported procedure. Boc-Mej-Bitd Boc-Phe-NHwere prepared using
Boc-Met or Boc-Phe / dry N DCC / HOBt and was obtained in about 87% yield.

The structure of Boc-Met, Boc-Met-NHBoc-Phe, Boc-Phe-NiBoc-Gly, Boc-Gly-NH, Boc-
Leu, Boc-Leu-NH, were confirmed by IR data. The structure of A &wdere confirmed b§7H
NMR Spectral date.

Boc-Met: The IR Spectrum of Boc-Met shows a broad band at@8#5 crit, which may be
due to O-H stretching of carboxyl group. The N-kesthing of the secondary amide expected in
the range of 3300 — 3100 Simight have superimposed with O-H stretching. Baeds at 2578
and at 2372 cthmay be due to C-H stretching. The sharp band 20 ti' may corresponds to
the C=0 stretching of carboxyl group and the bandi6s2 crit may corresponds to the C=0
stretching in secondary amide. The N-H bending bantjht have superimposed on the C=0
stretching. The IR Spectrum of this compound ¥&giin Table 1.

Boc-Met-NH,: In this spectrum no broad band occurs at 3343, drhis shows the absence of
O-H group.

Two sharp bands at 3390 and 3188"cobserved may correspond to the asymmetric and
symmetric N-H stretching frequencies of the primamyide. The sharp band at 3342 'cmay be
due to the N-H stretching of the secondary amide.

The bands at 2927 and 2850 tmay corresponding to C-H stretching frequenciesn& of the
C-H stretching might have superimposed. The bahd$28 and 1658 cinmay be due to C=0
stretching.

Boc-Leu-NH,. In this spectrum no broad band occurs at 3343, dis shows the absence of O-
H group. Two sharp bands at 3405 and 3180 obvserved may correspond to the asymmetric
and symmetric N-H stretching frequencies of thenpry amide.

Boc-Leu:The IR spectrum of Boc-Leu shows a broad band af®345 crif, which may be due
to O-H stretching of carboxyl group. The N-H stretg of the secondary amide expected in the
range of 3300 — 3100¢h might have superimposed with OH-stretching. Theds at 2950,
2850 and 2560 cimay be due to C-H stretching in —&hd —CH groups.
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The sharp band at 1725 ¢rmay corresponds to the C=0 stretching of carbgrglp and the
band at 1655 cthmay corresponds to the C=0 stretching in seconalaige. The N-H bending
bands might have superimposed on the C=0 stretchiing IR spectrum of this compound is
given in Table 2.

Table. 1 IR Spectral data {n crmi?)

Compound Vo-H str Vc=0 str

-COOH-
1720
-CONH-
1652

Boc-Met 3345

-CONH-
1658
-CONH;,
1678

Boc-Met-NH,

Table. 2 IR Spectral data {n cm?)

Compound Vo-H str Vc=0 str

-COOH-
1725
-CONH-
1655

Boc-Leu 3345

-CONH-
1642
-CONH,
1675

Boc-Leu-NH

The sharp band at 3325 ¢mmay be due to the N-H stretching of the secondarigle. The bands
at 2945 and 2875 chmay correspond to C-H stretching frequencies. Sofméhe  C-H

stretching might have superimposed. The bands #5 #d 1642 cihmay be due to C=0
stretching frequencies corresponding to the prinaauy secondary amide. The-o stretch which

appears at 1720 c¢hin the carboxyl group of Boc-Leu may now be apjpepmat a lower
frequency of 1675 cthdue to the +M effect of primary amide group.

10
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The above pattern of bands thus confirms the cemwerof Boc-Leu to Boc-Leu-NH The IR
spectrum of this compound is given in Table 2.

The structures of compounds | to XI were given als\:

Aspirin-Met-NH, (1) Aspirin-Phe-Met-NKill)
CH; T
| s
S

|
I 0COCH CH,
ococH CH, . . |
. | o cH, O} CH, ©
o CH, O I L Lo
I | I C—+ NH— CH—C—+NH—CH— C—NH,
C—+—NH—CH—C—NH, : :

Aspirin-Phe-NH (11) Aspirin-Gly-Phe-NHilV)

OCOCH 0COCH
ol CH, O ; ;
@CI : Ll @ilo o CH, 0

C— NH— CH—C— NH, | I | [
: C—+ NH—CH,—C—NH—CH— C—NH,

CH,

S

I
OCOCH |CHz
0! o CH, 0! CH, ©
[ ' [0 [

€ NH—CH,—C— NH— CH— C_;rNH_ CH— C—NHAgpirin-Gly-Phe-Met-NH (V)

H3C\ /CH3

OCOCH, <|3H
@(I(ID oH o Aspirin-Leu-NHVII)

C—+—NH— CH—C— NH,

11
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Aspirin-Gly-NH, (V1) Aspirin-Phe-Leu-NKX)
OCOoCH BN /CH3
' 0OCOCH CH
o . |
I O g v
C— NH— CH,— NH, <":—§—NH— CH—(||2—NH—§—CH—C—NH2
Aspirin-Gly-Gly-NH, (X) Aspirin-Gly-Phe-Leu-NH

H3C\ CHy
ococH Cg/
: , OCOCH |
o 0 0 - .
@C| E [ l o ol CH, O CH, o
- NH— CH,— C—NH— CH— C—NH, I [ . | I

¢ C—NH— CH,~—C—NH—CH— C—NH—CH — C—NH,

5.1.Data pertaining to a few selected compounds are &sllows:

A. Asp-Gly-Gly-Phe-Met-NH,

M.Pt.(175-178° C);

IR(KBr)3390 cm’(,symm.NH),3188crm(symmNH), 3342cionk) 1678cm (>C=0),
"HNMR;(400MHZ)(DMSO-¢)52.27(-COCH),57.8(-NH-) ands8.4(-NH);

Elemental analysis: Glycyl — Glycyl — phenylalaryMethionine amide of Aspirin. £H330;NsS (571) is
found to have C 56.74%, H = 5.78% and N 12.26%¢cdated C 56.71% H5.32% and N 11.75%.

C. Asp-Gly-Gly-Phe-Leu-NH,:-

M.Pt(165 to 168° C); IR(KBr);3394cﬁ'@Asymm.NH),3207cﬁ11(symm.NH),
3351CNT Gonm) 17176m (>C=0),

"HNMR;(400MHZ)(DMSO-d) §2.5(-COCH),58(-NH-) ands7.95(-NH,);
Elemental analysis: Glycyl — Glycyl — phenylalarylLeucine amide of Aspirin.
CgH3507N;5 (553) is found to have C 60.76%, H = 6.33% and2N66%.;
calculated C 60.2% H5.98% and N 12.32%.

Boc- Methionine (Boc-Met)

M.Pt. 109-111°C; IR (KBr); 3394cth (asymmetric NH), 3207crh (sym. NH), 3351 cit (-CONH).,
1717 cm?, (>C=0),

'HNMR; (400 MHz) (DMSO-@); 52.5 (-COCH), 88 (N-H) and57.95 (-NH).

Elemental analysis: H140,S (235) is found to have C 51.06%, H = 8.09% ant3%$2%.;calculated C
50.9% H 9.12% and S 12.9%.

Boc-Leucine (Boc-Leu)

M.P. 85-88°C; IR (KBr); 3390cth(Asymm.NH); 3188ci (symm.NH)., 3342ci (CONH), 1678crit
(>C=0),

H NMR: §2.27 (-COCH), 58.2 (-NH-)88.4 (-NH).

Elemental analysis: ¢H»,0,4 (195) is found to have C 67.69%, H = 10.77% angl@2%.;calculated C
66.9% H10.12% and O 31.93%.

12
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'H NMR parameters of the aminoacid residues (A) &)date Asp — Gly (1) — Gly (2) — Phe (3) — X (4) HN

Groups Parameters X(4) X(4)
Leu Met
Gly (1) 3 NH 8.21 8.2
d CH, 3.2 3.4
Gly (2) 3 NH 8 7.8
d CH, 3.06 3.1
Phe (3) & NH 8 8
5 CH 4.5 5.3
d CH, 3.6 3.4
d CsHs 7.3 7.25
— NH, ) 7.95 8.4
- COCH ) 25 2.27

The methyl resonance of methionine at 2.04 ppmistheropyl resonance of leucine at 4.5 ppm

The result of the analgesic activity studies cdroat for the compounds using AcOH induced writhiest are given below:

S.No Compound Writhing response for 1h Mean
1 2 3 4 5
1. Control 69 65 63 67 68 66.4
2. Aspirin 15 12 11 13 14 13.0
3. Aspirin-Gly-Gly-Phe-Met-NH(A) 1 0 1 1 0 0.6
4, Aspirin-Gly-Phe-Met-NH (V) 2 1 2 2 1 1.6
5. Aspirin-Gly-Gly-Phe- NH(VI) 2 3 2 2 3 2.4
6. Aspirin-Phe-Met-NH(III) 4 4 5 4 4 4.2
7. Aspirin-Gly-Phe- NH(1V) 5 3 4 5 3 4.0
8. Aspirin-Met- NH,(I) 8 7 9 8 7 7.8
9. Aspirin-Phe- NH(II) 9 8 8 9 8 8.4
10. Aspirin-Gly-Gly-Phe-Leu- NH(C) 1 2 3 1 2 1.8
11. Aspirin-Gly-Phe-Leu- NH(XI) 3 2 1 3 2 2.2
12. Aspirin-Phe-Leu- NH(IX) 5 4 5 5 4 1.6
13. Aspirin-Gly-Gly- NH,(X) 5 6 5 5 6 5.4
14. Aspirin-Leu- NH(VII) 10 8 7 10 8 8.6
15. Aspirin-Gly- NHy(VIII) 7 8 9 7 8 7.8
5.2 Thetable reveals that:
1. The first group of mouse administered with the oadnthowed an average writhing of
66.4.
2. The second group of mouse administered with theedsson containing aspirin showed
an average writhing of 13.
3. The third group of mouse administered with the elispn containing A showed an
average writhing of 0.6.
4. The fourth and fifth group of mouse administerethwhe dispersion containing V and

VI showed an average writhing of 1.6 and 2.4 rethpely.
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5. The sixth and seventh group of mouse administerig tive dispersion containing Il
and IV showed an average writhing of 4.2 and 4speetively.

6. The eighth and ninth group of mouse administerdt thie dispersion containing | and
Il showed an average writhing of 7.8 and 8.4 respely.

7. The tenth group of mouse administered with the edisipn containing compound C
showed an average writhing of 1.8.

8. The eleventh group of mouse administered with thpedsion containing XI showed an
average writhing of 2.2 respectively.

9. The twelth and thirteenth groups of mouse admirestavith the dispersion containing
IX and X showed an average writhing of 4.6 andrBspectively.

10. The fourteenth and fifteenth groups of mouse adstenéd with the dispersion
containing VII and VIII showed an average writhioig8.6 and 7.8 respectively.

6. Conclusion

The present work was carried out with the ainmstidying structure activity relationship in
Aspririn- Gly-Gly-Phe- Met- NH (A). and Aspririn- Gly-Gly-Phe-Leu- NH(C). Six compounds
incorporating aminoacid amide, dipeptide amide apeptide amide related to A and C were
synthesized. Their analgestic activity were deteediand compared with that of A and C.

From the mean writhing values, it is evident ttie entire sequence of the tetrapeptideamide
namely, Gly-Gly-Phe-Met-NHis essential for the observed analgesic activitgahpound A.
And, the entire sequence of the tetrapeptide amedeely, Gly-Gly-Phe-Leu-NHis essential for
the observed analgesic activity of compound C. @kerease in analgesic activity of these
compounds is in the order as follows,

Aspirin tripeptide amides > Aspirin dipeptide amides > aspirin aminoacid amides.

This shows that all the four amino acids are iregufor the observed activity of the parent
compound (A) and(C) .Further research is warrantedinvestigate the pharmacokinetic
parameters regarding the synthesized compounds.
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