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Synthesis and Local Anesthetic Activity of Some Novel N-[5-(4-
Substituted)phenyl-1,3,4-oxadiazol-2-yl]-2-(Substituted)-
Acetamides
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A novel series of acetamides carrying substituted-1,3,4-oxadiazole moiety were synthesized from
reaction of 5-aryl-2-chloroacetamido-1,3,4-oxadiazoles with different secondary amines. The
local anesthetic potential of the compounds was investigated using rabbit corneal reflex method
and guinea pig's wheal derm method. The present work is the only one of its kind reporting
local anesthetic activity in acetamide system combined with 1,3,4-oxadiazole nucleus. Lidocaine
was selected as standard drug in evaluation of local anesthetic activity of synthesized oxadiazole
analogues. Compound 19 was found to possess significant local anesthetic activity in both the
models employed for evaluation of local anesthetic activity. Compound 20, 23, 28, 29 and 35 also
demonstrated marked local anesthetic activities. Structure-activity relationships among synthe-
sized compounds were also established.
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Introduction

Alocal anesthetic agent is a drug that, when given either
topically or parenterally to a localized area, produces a
state of local anesthesia by reversibly blocking the con-
duction of neural messages in sensory, motor, and auto-
nomic nerves to produce temporary loss of conscious-
ness. It prevents both the generation and conduction of
the nerve impulses in a circumscribed area by binding to
the sodium channel and blocking sodium entry into neu-
ron [1]. Local anesthetics are widely used clinically in den-
tistry and in other minor surgery for temporary relief
from pain. Amides (lidocaine, bupivacaine) along with
esters (procaine, tetracaine) are the major classes of local
anesthetic drugs.
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The success of lidocaine as a local anesthetic agent has
speeded up the synthesis and pharmacological evalua-
tion of its numerous analogues and homologues. Modifi-
cations of the aminoacyl portion of this structure and
the effect of these modifications on biological activity
have been studied extensively [2-5].

1,3,4-Oxadiazoles are well known for their variety of
biological activities including anti-inflammatory [6-8],
hypoglycemic [9, 10], anticonvulsant [11, 12|, anti-anxi-
ety and antidepressant [13] activities.

Considering the importance of acetamides as local
anesthetic agents, we were encouraged to synthesize
some novel N-[5-(4-substituted)phenyl-1,3,4-oxadiazol-2-
yl]-2-(substituted)-acetamides, hitherto unreported for
their local anesthetic property. The aim behind this was
to search for a better local anesthetic agent and to
observe the effect of combining 1,3,4-oxadiazole nucleus
to the acetamide system. The present work is unique in
the sense that the possession of local anesthetic activity
in compounds containing 1,3,4-oxadiazole as structural
unit has not been reported so far.
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Reagents and conditions: (a) CH;COONa, distilled water, rt; (b) CH;COONa,
CH3;COOH, Br,, 30 min stirring, rt; (c) CICH,COCI, C¢Hg, reflux, 3 h; (d) secondary
amine, C,HsOH, dry pyridine, reflux, 6 h.

Scheme 1. Synthesis of 1,3,4-oxadiazole analogues 1-45.

Results and discussion

Chemistry

The title compounds were prepared using the scheme
described in Scheme 1. The title compounds, i. e. 2-(sub-
stituted)-ethanoylamino-5-(p-substituted)phenyl-1,3,4-
oxadiazoles were prepared by the reaction of 5-aryl-2-
chloroacetamido-1,3,4-oxadiazoles with various secon-
dary amines. The first step of the synthetic strategy
involves preparation of semicarbazones Illa-e by reac-
tion of semicarbazide hydrochloride with different aro-
matic aldehydes. Semicarbazones IIla-e were cyclized to
2-amino-5-aryl-1,3,4-oxadiazoles IVa-e by oxidative cycli-
zation with bromine. 2-Amino-5-aryl-1,3,4-0xadiazoles
IVa-e were acetylated with chloroacetyl chloride to give
5-aryl-2-chloroacetamido-1,3,4-oxadiazoles Va-e, from
which title compounds 1-45 were synthesized.

The yield of the final compounds, their melting points,
and elemental analysis (percentage C, H and N analysis)
found are given in Table 1. The structures of the title
compounds were elucidated on the basis of elemental
analysis, IR, *C-NMR, and mass spectral data. The ration-
ale for using *C-NMR rather than 'H-NMR spectroscopy
for characterization of compounds is that the nucleus of
the title compounds, i. e. oxadiazole does not possess any
proton(s), thus to confirm the formation of nucleus, *C-
NMR is more essential than '"H-NMR spectroscopy.

IR data of the synthesized oxadiazole analogues clearly
show C=N stretching and C-0O absorption bands around
1660 cm ™! and around 1090 cm™!, respectively, which
indicates ring closure of 1,3,4-oxadiazole ring. All the
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final compounds have a strong absorption around
3060 cm ™! which is evidence for the presence of aromatic
C-H bonds. Presence of aromatic C-C bonds was con-
firmed by presence of absorption bands around 1602 and
1501 cm™. IR data also confirm the presence of specific
functional groups present in the final synthesized com-
pounds. In *C-NMR spectra, C-2 and C-5 of the oxadiazole
nucleus were seen around 171 and 168 ppm, respec-
tively. The chemical shift of all other carbons of final
compounds was seen as expected. The mass spectra of the
title compounds were in conformity with the assigned
structure. The mass spectra of these compounds showed
molecular ion peaks corresponding to their molecular
formula (Table 2).

Local anesthetic activity

All the compounds were found to possess diverse local
anesthetic properties, in both the models selected, in the
present local anesthetic studies. In the rabbit corneal
reflex method, the onset of local anesthesia and the dura-
tion of anesthesia were 6 to 10 min and 18 to 27 min,
respectively. On the other hand, in the guinea pig wheal
derm method, the onset of action and the duration of
action were 8 to 14 min and 24 to 37 min, respectively
(Table 3).

A result of the rabbit corneal reflex method indicates
that among the synthesized compounds, maximum local
anesthetic activity was exhibited by compound 19 with
the onset of action and the duration of action lasting for
6 and 27 min, respectively. Minimum activity was shown
by compound 36 with the onset of action and the dura-
tion of action lasting for 10 and 18 min, respectively.
Other compounds showing considerable activity were 20,
23, 28,32, and 38.

In order to evaluate the local anesthetic potential of
the synthesized oxadiazoles, test compounds were also
subjected to the guinea pig wheal derm method. Almost
similar results were observed in these studies. Maximum
activity was shown by compound 19 with the onset of
action and the duration of action lasting for 8 and
37 min, respectively. Minimum activity was exhibited by
compound 36 with the onset of action and duration of
action that lasted for 13 and 25 min, respectively. Other
compounds showed moderate local anesthetic activity.

The result of structure-activity studies among the syn-
thesized oxadiazole analogues showed that local anes-
thetic activity is sensitive to structural changes. Among
all the synthesized oxadiazole analogues, the most active
compound was 19, which possesses a methyl group on
the benzene ring attached to C-2 of the oxadiazole
nucleus and a diethylamino moiety attached to the acet-
amido group. The other striking point to be considered is
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Table 1. Physical data of the synthesized oxadiazoles

N—N

Synthesis and Local Anesthetic Activity of Novel Acetamides 249

I\
R

Compound Code R R Mol. formula (Mol. Wt.) Mp. (°C) Yield (%)
1 -Cl -N(CH,CHa), C14H1,N,0,C1 (308.76) 232 68
2 -Cl -N(CH,CH,CHs), C16H,1N,0,Cl (336.81) 257 68
3 -Cl N(CH,CH,CH,CHs);  CysHz5N40,Cl (364.86) 244 70

__CH,CH,0H
4 -Cl ~ CH,CH,OH C14H1;,N,0,C1 (340.76) 272 65
5 Cl —N 0 C14H1sN,05Cl (322.74) 190 68
__/
6 -Cl . NQ Cy2HaoN,0,Cl (416.94) 237 69
_~CH,—CH;,
—N
7 -Cl ~ CH,—CaH, C24H21 N,0,ClI (432.90) 203 62
| _n,
8 Cl C1sH1,N,0,C1 (356.80) 248 64
— CHS
9 -Cl “N——¢cp, Ci7H21N,0,Cl1 (348.82) 252 60

10 -NO, -N(CH,CHa), C14H17N50, (319.32) 179 67

11 -NO, -N(CH,CH,CHs), C16H,1Ns0, (347.36) 189 68

12 -NO, N(CH,CH,CH,CHs);  Ci13HasNs04 (375.42) 207 66

__CH,CH,0H
13 -NO, ~ CH,CH,0H C14H1;N506 (351.31) 236 62
N o]
14 -NO N { C14H1sNs0s (333.29 228 65
2 141115IN5 5( )
—NZ :
15 NO, \O CoH20Ns50, (427.49) 240 64
_~CH,—CH,
16 NO, TN CH,—CqHs CosH11 N0, (443.45) 256 62
| e
17 -NO, C1sH17N50, (367.35) 244 60
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Table 1. Continued.
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Compound Code R R Mol. formula (Mol. Wt.) Mp. (°C) Yield (%)
— CH3
18 -NO, “N=—=cpH, C17H21N50,4 (359.37) 268 58
19 -CH;, N(CH,CHs), C15HN,O, (288.34) 161 64
20 ‘CH3 ‘N(CH2CH2CH3)2 C17H24N402 (31639) 152 62
21 -CH;, N(CH,CH,CH,CH;);  CioH,sN,0, (344.45) 166 64
22 CH, . ~CH,CH,0H CisHaoN,O, (320.34) 220 60
" CH,CH,0H
23 -CH; —N o C1sHi1sN,4O5 (302.32) 185 56
24 -CH; _ N/O C23H3,N,0, (396.52) 237 57
25 CH, S G, CosHauN,O, (412.48) 188 54
~ CHZ_CBHS
|
26 -CH;, @ C1oH,0N,0, (336.38) 207 60
27 -CH; = Ci5H24N40, (328.40) 214 56
\CGHH
28 -F -N(CH,CHs), C14H;,N,O,F (292.30) 210 56
29 F -N(CH,CH,CHs), C16H1 N4O,F (320.36) 218 54
30 -F N(CH,CH,CH,CHs),  CysH,sN,O,F (348.11) 229 55
__CH,CH,0H
31 F ~ CH,CH,OH C14H;,N,O.F (324.30) 234 53
32 F —N 0 C14H:5N,O5F (306.29) 241 54
__/
_~CH,—CH;,
34 F — NN CH,—CyH, Cp4H N,O,F (416.44) 232 57
35 F C1sH17N,O,F (340.42) 212 53
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Table 1. Continued.

Synthesis and Local Anesthetic Activity of Novel Acetamides

Compound Code R R Mol. formula (Mol. Wt.) Mp. (°C) Yield (%)
— CHS
36 F N—cH,, C17H,:N,O,F (332.37) 222 52
37 -OH -N(CH,CHs), C14H1sN405 (290.31) 207 64
38 -OH -N(CH,CH,CHs), C16H2:N,0;5 (318.37) 212 62
39 -OH -N(CH,CH,CH,CHs), CisH26N405 (346.42) 256 60
_-CH,CH,0H
40 -OH - C14H1sN4Os (322.31 242 59
\CHZCHon 1411181N4Us ( )
41 -OH —N o) C14H1N,0, (304.30) 225 57
__/
42 -OH N/O CaH3oN405 (398.49) 163 60
/CH2 —CgHs
43 -OH - A CHZ_C5H5 C24H22N403 (414.45) 155 56
44 -OH ©/\||\|/CH3 C1sH1sN,O5 (338.36) 232 59
— CH3
45 -OH N ——C.H Cy7H,,N405 (330.38) 183 55

that among all the compounds 8, 15, 17, 26, 36, and 39
possess very weak local anesthetic activity. The com-
pounds with a methyl group, i.e. 19, 20, and 23 possess
considerably more activity in comparison to the com-
pounds carrying a hydroxy group, i.e. 39, 44, and 45.
Replacement of the methyl group with other groups
on the aryl moiety, i.e. hydroxy, chloro, or nitro
groups resulted in clearly decreased local anesthetic
activities in both local anesthetic models. A N-substi-
tuted moiety present on the right side of molecules
also appears to contribute to the local anesthetic activ-
ity. Compounds with appreciable local anesthetic
activity, i. e. 1, 19, 20, 23, 28, 32, 37, and 41 were found
to possess N,N-diethylamino, morpholino, N,N-dipropy-
lamino, N,N-diethanolamino moieties. On other hand,
compounds with weak local anesthetic activity, like 8,
15, 16, 26, 30, 35, 36, 39, and 42 were found to possess
N-methyl benzylamino, N,N-dibutylamino, and N,N-
dicyclohexylamino groups. Thus, by going through the
structure-activity relationship among the synthesized

© 2008 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

oxadiazole analogues, it can be said that methyl, flu-
oro, N,N-diethylamino, morpholino, N,N-dipropyla-
mino, and N,N-diethanolamino groups are responsible
for imparting local anesthetic activity to the oxadia-
zole nucleus in the present studies.

Structures of the presently studied compounds with
different interesting substitutents around 1,3,4-oxadia-
zole nucleus were found to possess all essential structural
features [14-16] i. e., a lipophilic moiety usually of aro-
matic nature, an intermediate amide chain, and a hydro-
philic part, often a substituted amino group, required for
the local anesthetic activity. Comparison of the struc-
tural features of lidocaine with compound 19 as a local
anesthetic agent is to be seen in Fig. 1.

Presence of local anesthetic activity in the presently
studied oxadiazoles may be due to the presence of lipo-
philic portions. A high lipophilic nature of oxadiazole
analogues appears to play an important role in the bind-
ing of local anesthetics to the channel receptor resulting
in appearance of local anesthetic activity. Thus, confirm-
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Table 2. Spectral data of the synthesized oxadiazole analogues.
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Com- IR (cm™')(KBr) 1BC-NMR 5 (ppm) (DMSO-ds, TMS) ESMS (Meth-
pound anol) m/z
Code Molecular
ion peak &
Fragment
1 3065.1 (Aromatic G-H str), 1091.6 (C-O of 1,3,4-oxadia-  128.4 (C-2' & C-6'), 129.6 (C-3' & C-5'), 133.6 (C-4'), 309, 86
zole nucleus), 1659.8 (C=N of 1,3,4-oxadiazole nucleus), 134.8(C-1'),171.4(C-2), 169.1 (C-5), 174.5 NHCOCH,N),
1602.5 & 1509.6 (Aromatic C-Cstr), 1304.2 (C-Nstrter-  13.3 (CH;CH,N), 45.8 (CH;CH:N), 57.3 (NHCOCH,N).
tiary amino group), 1687.0 (C=0 str of amide), 3356.4
(N-H str of amide), 2935.4 (aliphatic C-H str), 1433.5
(aliphatic C-H def), 829.9 (C-H def disubstituted benzene
ring), 709.8 (C-Cl str).
2 3068.3 (Aromatic G-H str), 1094.0 (C-O of 1,3,4-oxadia-  128.2 (C-2' & C-6'), 129.7 (C-3' & C-5'), 133.9 (C-4), 353,114
zole nucleus), 1658.0 (C=N of 1,3,4-oxadiazole nucleus), 134.3 (C-1),171.3 (C-2), 168.5 (C-5), 174.7 NHCOCH,N),
1603.8 & 1509.5 (Aromatic C-Cstr), 1303.2 (C-N str ter- 11.6 (CH;CH,CH,N), 21.4 (CH;CH,CH,N), 55.8
tiary amino group), 1687.4 (C=0 str of amide), 3360.1 (CH3;CH,CH,N), 57.6 (NHCOCH,N).
(N-H str of amide), 2931.8 (aliphatic C-H str), 1434.1
(aliphatic C-H def), 831.6 (C-H def di-substituted benzene
ring), 708.4 (C-Cl str).
3 3068.3 (Aromatic C-H str), 1092.0 (C-O of 1,3,4-oxadia-  128.3 (C-2' & C-6'), 129.6 (C-3' & C-5'), 133.7 (C-4'), 365, 142
zole nucleus), 1657.8 (C=N of 1,3,4-oxadiazole nucleus), 134.2(C-1’),171.5(C-2),168.2 (C-5), 174.4
1604.2 & 1509.1 (Aromatic C-C str), 1302.7 (C-Nstrter-  (NHCOCH,N), 13.8 (CH;CH,CH,CH;N), 20.5
tiary amino group), 1687.8 (C=0 str of amide), 3362.6 (CH3cH,CH,CH,N), 31.1 (CH3CH,CH,CH,N), 53.5
(N-H str of amide), 2932.6 (aliphatic C-H str), 1433.0 (CH3;CH,CH,CH,N), 57.6 (NHCOCH,N).
(aliphatic C-H def), 832.4 (C-H def di-substituted benzene
ring), 705.8 (C-Cl str).
4 3062.3 (Aromatic C-H str), 1093.2 (C-O of 1,3,4-oxadia- 128.2 (C-2' & C-6), 129.5 (C-3' & C-5'), 133.8 (C-4'), 341,118
zole nucleus), 1658.3 (C=N of 1,3,4-oxadiazole nucleus), 134.4(C-1'),171.2(C-2),168.4(C-5), 174.6
1602.8 & 1599.0 (Aromatic C-Cstr), 1305.0 (C-Nstrter-  (NHCOCH,N), 57.4 (NHCOCH,N), 62.3 (OHCH,CH,N),
tiary amino group), 1691.4 (C=0 str of amide), 3372.6 56.1 (OHCH,CH:N).
(N-H str of amide), 2922.9 (aliphatic C-H str), 1432.7
(aliphatic C-H def), 830.5(C-H def di-substituted benzene
ring), 708.3 (C-Cl str), 3459.3 (O-H str of alcoholic group),
1164.0 (C-O str of alcoholic group).
5 3059.4 (Aromatic C-H str), 1091.3 (C-O of 1,3,4-oxadia- 128.4 (C-2' & C-6'),129.9 (C-3' & C-5'), 133.5 (C-4'), 323,100
zole nucleus), 1662.1 (C=N of 1,3,4-oxadiazole nucleus), 134.6(C-1’),171.6 (C-2), 168.2(C-5), 174.8
1597.5,1499.3 (Aromatic C-C str), 1306.2 (C-N str tertiary (NHCOCH,N), 57.5 (NHCOCH:N), 55.4 (C-a & C-d
amino group), 1698.7 (C=0 str of amide), 3372.4 of morpholine), 72.3 (C-b & C-c of morpholine).
(N-H str of amide), 831.5 (C-H def di-substituted benzene
ring), 709.6 (C-Cl str).
6 3060.4 (Aromatic C-H str), 1086.9 (C-O of 1,3,4-oxadia-  128.6 (C-2' & C-6'), 129.9 (C-3' & C-5'), 133.7 (C-4'), 417,194
zole nucleus), 1662.6 (C=N of 1,3,4-oxadiazole nucleus), 134.5(C-1’),171.1(C-2), 168.4(C-5), 174.3
1596.7 & 1498.2 (Aromatic C-C str), 1298.0 (C-Nstrter-  (NHCOCH,N), 55.3 (NHCOCH;N), 27.8 (C-c, C-e,
tiary amino group), 1692.5 (C=0 str of amide), 3358.1 C-c’ & C¢' of dicyclohexylamine), 30.6 (C-b, Cf, C-b’ &
(N-H str of amide), 832.6 (C-H def di-substituted benzene C-f of dicyclohexylamine), 23.4 (C-d & C-d’ of dicyclo-
ring), 710.3 (C-Cl str). hexylamine), 51.2 (C-a & C-a’ of dicyclohexylamine).
7 3065.2 (Aromatic C-H str), 1087.4 (C-O of 1,3,4-0xa 128.2 (C-2' & C-6), 129.3 (C-3' & C-5'), 133.8 (C-4'), 433,210

diazole nucleus), 1656.9 (C=N of 1,3,4-oxadiazole
nucleus), 1604.7 & 1500.2 (Aromatic C-Cstr), 1304.1
(C-N str tertiary amino group), 1688.6 (C=0 str of amide),
3363.7 (N-H str of amide), 831.6 (C-H def di-

substituted benzene ring), 709.5 (C-Cl str).

134.5(C-1'), 171.4 (C-2), 168.6 (C-5), 174.5

(NHCOCH:N), 57.2 (NHCOCH,N), 58.4 [N(CH,C¢Hs)|,
128.5 (C-c, Ce, C-¢’ & C¢’ of dibenzylamine), 129.2
(Cb, Cf, Cb’ & Cf of dibenzylamine), 127.1 (C-d &
C-d’' of dibenzylamine), 136.5 ( C-a & C-a’ of dibenzyl-

amine).
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Table 2. Continued

Synthesis and Local Anesthetic Activity of Novel Acetamides 253

Com- IR (cm™*)(KBr) 3C-NMR $ (ppm) (DMSO-ds, TMS) ESMS (Meth-
pound anol) m/z
Code Molecular
ion peak &
Fragment
8 3063.4 (Aromatic C-H str), 1092.0 (C-O of 1,3,4-0xa- 128.6 (C-2' & C-6'), 129.7 (C-3' & C-5'), 133.9 (C-4'), 357,134
diazole nucleus), 1662.0 (C=N of 1,3,4-oxadiazole 134.4 (C-1),171.2 (C-2), 168.7 (C-5), 174.6 (NHCO-
nucleus), 1598.3 & 1501.5 (Aromatic C-C str), 1302.2 CH;N), 58.6 (NHCOCH,N), 38.2 (N(CH;)CH,CsHs),
(C-N str tertiary amino group), 1693.6 (C=0 str of 61.3 (N(CH3)CH,C6Hs), 128.5 ( C-c, C-e of N-methyl-
amide), 3363.8 (N-H str of amide), 832.3 (C-H def di- benzylamine), 129.3 (C-b, C-f of N-methylbenzyl-
substituted benzene ring), 707.4 (C-Cl str), 2882.1 amine), 136.6 (C-a of N-methylbenzylamine), 127.1
(C-H str in CHj, CH,), 1434.7 (aliphatic C-H def), 745.2 (C-d of N-methylbenzylamine).
(C-H def mono-substituted benzene).
9 3059.6 (Aromatic G-H str), 1092.7 (C-O of 1,3,4-0xa- 128.5 (C-2' & G-6'), 129.6 (C-3' & C-5'), 133.7 (C-4), 349,126
diazole nucleus), 1660.1 (C=N of 1,3,4-oxadiazole 134.2(C-1), 171.5 (C-2), 168.4 (C-5), 174.2 (NHCO-
nucleus), 1598.6 & 1498.8 (Aromatic C-C str), 1304.3 CH,N), 57.8 (NHCOCH,N), 36.4 (N(CH;)CeH11), 27.3
(C-N str tertiary amino group), 1694.6 (C=0 str of (C-c & C-e of N-methylcyclohexylamine), 30.8 (C-b,
amide), 3362.1 (N-H str of amide), 836.7 (C-H def di- C-f of N-methylcyclohexylamine), 55.5 (C-a of N-meth-
substituted benzene ring), 709.5 (C-Cl str), 2921.6 ylcyclohexylamine), 23.9 (C-d of N-methylcyclohexyl-
(C-H str in CH3), 2950.1 (C-H str cyclohexane), 1440.7 amine).
(C-H def CH; group).
10 3065.2 (Aromatic C-H str), 1092.5 (C-O of 1,3,4-0xa- 129.2 (C-2' & C-6'), 123.4 (C-3' & C-5'), 148.6 (C-4'), 319, 86
diazole nucleus), 1658.3 (C=N of 1,3,4-oxadiazole 142.0 (C-1), 171.1 (C-2), 168.0 (C-5), 174.4 (NHCO-
nucleus), 1603.6 & 1503.2 (Aromatic C-C str), 1303.1 CH:N), 57.6 (NHCOCH,N), 13.2 (CH3CH;N), 45.9
(C-N str tertiary amino group), 1688.6 (C=0 str of (CH3CH:N).
amide), 3360.0 (N-H str of amide), 2936.7 (aliphatic
C-H str), 1433.6 (aliphatic C-H def), 830.8 (C-H def di-
substituted benzene ring), 1548.0 & 1357.5 (N=0 str
in Ar-NO, group).
11 3064.4 (Aromatic C-H str), 1093.6 (C-O of 1,3,4-0xa- 129.5 (C-2' & G-6'), 123.4 (C-3' & C-5'), 148.8 (C-4), 347,114
diazole nucleus), 1659.8 (C=N of 1,3,4-oxadiazole 142.2 (C-1),171.2 (C-2), 168.4 (C-5), 174.6 (NHCO-
nucleus), 1602.8 & 1505.1 (Aromatic C-C str), 1304.2 CH,N), 57.7 (NHCOCH,N), 11.8 (CH;CH,CH:N), 22.5
(C-N str tertiary amino group), 1688.0 (C=0 str of (CH3CH,CH:N), 55.3 (CH;CH,CH,N).
amide), 3359.1 (N-H str of amide), 2932.6 (aliphatic
C-Hstr), 1432.4 (aliphatic C-H def), 829.6 (C-H def di-
substituted benzene ring), 1548.2 & 1356.7(N=0 str
in Ar-NO, group).
12 3065.3 (Aromatic C-H str), 1094.1 (C-O of 1,3,4-0xa- 128.8 (C-2' & C-6), 123.1 (C-3' & C-5'), 148.3 (C-4), 375, 142
diazole nucleus), 1661.3 (C=N of 1,3,4-oxadiazole 142.0 (C-1),171.4 (C-2), 168.7 (C-5), 174.5 (NH-
nucleus), 1601.3 & 1503.6 (Aromatic C-C str), 1301.9 COCHS,N), 53.3 (NHCOCH,N), 13.9 (CH;CH,CH,CH,N),
(C-N str tertiary amino group), 1688.3 (C=0 str of 20.9 (CH;CH,CH,CH,N), 31.7 (CH3CH,CH,CH,N),
amide), 3361.5 (N-H str of amide), 2933.5 (aliphatic 53.3 (CH;CH,CH,CH,N).
C-H str), 1434.8 (aliphatic C-H def), 830.7 (C-H def di-
ubstituted benzene ring), 1548.4 & 1355.8 (N=0 str
in Ar-NO, group).
13 3062.4 (Aromatic C-H str), 1090.6 (C-O of 1,3,4-0xa- 129.7 (C-2' & G-6'), 123.5 (C-3' & C-5'), 148.6 (C-4), 351,118
diazole nucleus), 1663.2 (C=N of 1,3,4-oxadiazole 142.4(C-1),171.3(C-2), 168.1 (C-5), 174.5 (NHCO-
nucleus), 1598.6 & 1499.1 (Aromatic C-C str), 1303.8 CH,N), 57.5 (NHCOCH,N), 62.8 (OHCH,CH,N),
(CN str tertiary amino group), 1692.5 (C=0 str of 56.9 (OHCH,CH:N).
amide), 3370.4 (N-H str of amide), 2921.6 (aliphatic
C-H str), 1437.4 (aliphatic C-H def), 833.2 (C-H def
di-substituted benzene ring), 3460.1 (O-H str of
alcoholic group), 1162.7 (C-O str of alcoholic group),
1547.6 & 1355.2 (N=O str in Ar-NO, group).
14 3058.3 (Aromatic C-H str), 1092.5 (C-O of 1,3,4-0xa- 129.2 (C-2' & C-6'), 123.8 (C-3' & C-5'), 148.3 (C-4'), 333,100

diazole nucleus), 1664.0 (C=N of 1,3,4-oxadiazole
nucleus), 1601.3 & 1499.6 (Aromatic C-C str), 1304.1
(C-N str tertiary amino group), 1698.5 (C=0 str of
amide), 3370.6 (N-H str of amide), 832.2 (C-H def di-
substituted benzene ring), 1549.3 & 1356.9 (N=0 str
in Ar-NO, group).

142.0 (C-1'), 171.3 (C-2), 168.7 (C-5), 174.1
(NHCOCHS,N), 57.5 (NHCOCH,N), 55.6 (C-a &
C-d of morpholine), 71.9 (C-b & C-c of morpholine).
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Com- IR(cm™')(KBr) BC-NMR $ (ppm) (DMSO-ds, TMS) ESMS (Meth-
pound anol) m/z
Code Molecular
ion peak &
Fragment
15 3061.6 (Aromatic C-H str), 1089.1 (C-O of 1,3,4-0xa- 129.4 (C-2' & C-6'), 123.7 (C-3' & C-5'), 148.5 (C-4'), 427,194
diazole nucleus), 1661.4 (C=N of 1,3,4-oxadiazole 142.6 (C-1), 171.3 (C-2), 168.2 (C-5), 174.7 (NHCO-
nucleus), 1598.9 & 1499.4 (Aromatic C-C str), 1299.8 CH,N), 57.9 (NHCOCH,N), 27.3 ( C-c, C-e, C-¢' & C-¢' of
(C-N str tertiary amino group), 1691.0 (C=0 str of dicyclohexylamine), 31.8 ( C-b, Cf, Cb’' & Cf of
amide), 3360.3 (N-H str of amide), 833.5 (C-H def di- dicyclohexylamine), 23.2 (C-d & C-d’ of dicyclohexyl-
substituted benzene ring), 1548.0 & 1356.8 (N=O str amine), 51.4 (C-a & C-a’ of dicyclohexylamine).
in Ar-NO, group).
16 3066.4 (Aromatic C-H str), 1088.5 (C-O of 1,3,4-0xa- 129.6 (C-2' & G-6'), 123.9 (C-3' & C-5'), 148.4 (C-4), 443,210
diazole nucleus), 1658.2 (C=N of 1,3,4-oxadiazole 142.5(C-1'), 171.3 (C-2), 168.6 (C-5), 174.2 (NHCO-
nucleus), 1602.1 & 1500.3 (Aromatic C-C str), 1303.6 CH,N), 57.3 (NHCOCH,N), 58.9 [N(CH,C¢Hs)|, 128.7
(C-N str tertiary amino group), 1689.7 (C=0 str of (Cc, Ce, C¢' & C¢' of dibenzylamine), 129.4 (C-b,
amide), 3355.2 (N-H str of amide), 830.2 (C-H def di- CA, Cb' & Cf of dibenzylamine), 127.2 (C-d & C-d’ of
substituted benzene ring), 1549.6 & 1355.7 (N=0 str dibenzylamine), 136.8 (C-a & C-a’ of dibenzylamine).
in Ar-NO, group).
17 3064.2 (Aromatic C-H str), 1091.4 (C-O of 1,3,4-0xa- 129.5 (C-2' & C-6'), 123.6 (C-3' & C-5'), 148.9 (C-4'), 367,134
diazole nucleus), 1664.5 (C=N of 1,3,4-oxadiazole 142.4(C-1),171.5 (C-2), 168.3 (C-5), 174.7 (NHCO-
nucleus), 1599.0 & 1501.2 (Aromatic C-C str), 1301.6 CH,N), 57.4 (NHCOCH,N), 38.3 [N(CH3)CH,CsHs),
(C-N str tertiary amino group), 1692.3 (C=0 str of 61.6 [N(CH;)CH,C¢Hs|, 128.5 (C-c, C-e of N-methyl-
amide), 3361.8 (N-H str of amide), 831.1 (C-H def di- benzylamine), 129.3 (C-b, C-f of N-methylbenzyl-
substituted benzene ring), 2883.0 (C-H strin CH;, CH,), amine), 136.7 (C-a of N-methylbenzylamine), 127.1
1436.4 (aliphatic C-H def), 746.7 (C-H def mono-sub- (C-d of of N-methylbenzylamine).
stituted benzene), 1548.1 & 1356.9 (N=0O str in Ar-NO,
group).
18 3064.4 (Aromatic C-H str), 1094.5 (C-O of 1,3,4-0xa- 127.6 (C-2' & C-6'), 123.3 (C-3' & C-5'), 148.6 (C-4'), 359,126

diazole nucleus), 1662.3 (C=N of 1,3,4-oxadiazole
nucleus), 1600.2 & 1501.7 (Aromatic C-C str), 1304.2
(C-N str tertiary amino group), 1692.5 (C=0 str of
amide), 3361.0 (N-H str of amide), 834.6 (C-H def di-
substituted benzene ring), 2925.3 (C-H strin CHj),
1442.4 (C-H defin CH;), 2952.9 (C-H str cyclohexane),
1548.0 & 1356.4 (N=0 str in Ar-NO, group).

19 3067.4 (Aromatic C-H str), 1092.4 (C-O of 1,3,4-0xa-
diazole nucleus), 1660.5 (C=N of 1,3,4-oxadiazole
nucleus), 1602.1 & 1501.9 (Aromatic C-C str), 1303.0
(C-N str tertiary amino group), 1688.2 (C=0 str of
amide), 3361.5 (N-H str of amide), 2936.8 (Aliphatic
C-H str), 1433.9 (C-H defin CH3), 832.2 (C-H def di-sub-
stituted benzene ring).

20 3068.1 (Aromatic C-H str), 1091.5 (C-O of 1,3,4-0xa-
diazole nucleus), 1660.6 (C=N of 1,3,4-oxadiazole
nucleus), 1603.7 & 1504.2 (Aromatic C-C str), 1303.9
(C-N str tertiary amino group), 1689.8 (C=0 str of
amide), 3362.5 (N-H str of amide), 2935.6 (Aliphatic
C-H str), 1432.0 (C-H defin CH3), 830.3 (C-H def di-sub-
stituted benzene ring).

21 3066.2 (Aromatic C-H str), 1094.6 (C-O of 1,3,4-0xa-
diazole nucleus), 1660.1 (C=N of 1,3,4-oxadiazole
nucleus), 1603.8 & 1501.2 (Aromatic C-C str), 1302.5
(C-N str tertiary amino group), 1687.8 (C=0 str of
amide), 3364.7 (N-H str of amide), 2933.2 (Aliphatic
C-H str), 1432.4 (C-H defin CHjs), 830.5 (C-H def di-sub-
stituted benzene ring).

142.5 (C-1), 171.1 (C-2), 168.5 (C-5), 174.4 (NHCO-
CH,N), 57.7 (NHCOCH,N), 36.5 (N(CH;)CeH14), 27.4

(C-c & C-e of N-methylcyclohexylamine), 30.9 (C-b,

C-f of N-methylcyclohexylamine), 55.6 (C-a of N-meth-
ylcyclohexylamine), 23.8 (C-d of N-methylcyclohexyl-
amine).

127.0 (C-2' & C-6'), 129.5 (C-3' & C-5'), 137.3 (C-4'),
133.6 (C-1'), 171.3 (C-2), 168.4 (C-5), 174.6 (NHCO-
CH,N), 57.7 (NHCOCH,N), 13.2 (CH,CH,N), 46.3
(CH5CH,N), 21.5 (CH;CgHs).

288, 86

127.1 (C2' & C-6'), 129.4 (C-3' & C-5'), 137.2 (C-4)),
133.5(C-1'),171.1 (C-2), 168.6 (C-5), 174.3 (NHCO-
CH,N), 57.9 (NHCOCH,N), 11.8 (CH;CH,CH,N), 22.3
(CH;CH,CH,N), 55.6 (CH;CH,CH,N), 21.2 (CH;C4Hs).

316,114

127.0 (C-2' & C-6'), 129.6 (C-3' & C-5'), 137.3 (C-4)),
133.7(C-1), 171.5 (C-2), 168.2 (C-5), 174.2 (NHCO-
CH,N), 57.7 (NHCOCH,N), 13.8 (CH;CH,CH,CH,N),
21.2 (CH;CH,CH,CH,N), 31.3 (CH;CH,CH,CH,N),
52.6 (CH;CH,CH,CH,N), 21.1 (CH:CsHs).

344, 142
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Table 2. Continued
Com- IR (cm™*)(KBr) 3C-NMR $ (ppm) (DMSO-ds, TMS) ESMS (Meth-
pound anol) m/z
Code Molecular
ion peak &
Fragment
22 3061.6 (Aromatic C-H str), 1091.5 (C-O of 1,3,4-0xa- 127.1 (C-2' & C-6'), 129.3 (C-3' & C-5'), 137.6 (C-4'), 320,118
diazole nucleus), 1659.9 (C=N of 1,3,4-oxadiazole 133.2 (G-1'), 171.3 (C-2), 168.5 (C-5), 174.7 (NHCO-
nucleus), 1601.4 & 1502.3 (Aromatic C-C str), 1306.1 CH:N), 57.9 (NHCOCH,N), 62.2 (OHCH,CH:N), 56.0
(C-N str tertiary amino group), 1690.8 (C=0 str of (OHCH,CH;N), 21.2 (CH;C6Hs).
amide), 3371.0 (N-H str of amide), 2933.7 (Aliphatic
C-H str), 1433.5 (C-H defin CH3), 829.6 (C-H def di-sub-
stituted benzene ring), 3455.1 (O-H str of alcoholic
group), 1162.6 (C-O str of alcoholic group).
23 3059.1 (Aromatic C-H str), 1092.3 (C-O of 1,3,4-0xa- 126.9 (C-2' & C-6), 129.4 (C-3' & C-5'), 137.5 (C-4'), 302,100
diazole nucleus), 1663.8 (C=N of 1,3,4-oxadiazole 133.8 (C-1'), 171.4(C-2), 168.3 (C-5), 174.4 (NHCO-
nucleus), 1598.2 & 1500.3 (Aromatic C-C str), 1302.4 CH,N), 57.8 (NHCOCH,N), 55.6 (C-a & C-d of morpho-
(CN str tertiary amino group), 1694.3 (C=0 str of line), 71.3 (C-b & C-c of morpholine), 21.0 (CH;C¢Hs).
amide), 3374.9 (N-H str of amide), 2935.3 (Aliphatic
C-H str), 1432.2 (C-H defin CHj3), 834.6 (C-H def di-
substituted benzene ring).
24 3062.8 (Aromatic C-H str), 1088.2 (C-O of 1,3,4-0xa- 126.8 (C2' & C-6'), 129.6 (C-3' & C-5'), 137.2 (C-4'), 397,194
diazole nucleus), 1661.9 (C=N of 1,3,4-oxadiazole 133.7 (C-1'), 171.7 (C-2), 168.3 (C-5), 174.5 (NHCO-
nucleus), 1596.9 & 1499.5 (Aromatic C-C str), 1299.7 CH,N), 54.8 (NHCOCH,N), 27.4 ( C-c, C-e, C-¢' & C-¢' of
(C-N str tertiary amino group), 1693.6 (C=0 str of dicyclohexylamine), 30.8 ( C-b, C-f, C-b' & Cf of
amide), 3362.3 (N-H str of amide), 2932.4 (Aliphatic dicyclohexylamine), 22.7 (C-d & C-d’ of dicyclohexyl-
C-H str), 1432.0 (Aliphatic C-H def), 830.6 (C-H def di- amine), 50.9 (C-a & C-a’ of dicyclohexylamine),
substituted benzene ring), 2952.2 (C-H str of cyclo- 21.3 (CH3C6Hs).
hexane).
25 3063.4 (Aromatic C-H str), 1089.2 (C-O of 1,3,4-0xa- 127.2 (C-2' & C-6'), 129.5 (C-3' & C-5'), 137.6 (C-4'), 412,210
diazole nucleus), 1659.1 (C=N of 1,3,4-oxadiazole 133.4(C-1'),171.1 (C-2), 168.2 (C-5), 174.4 (NHCO-
nucleus), 1601.3 & 1501.1 (Aromatic C-C str), 1302.4 CH,N), 57.1 (NHCOCH,N), 58.6 [N(CH,C¢Hs)], 128.5
(C-N str tertiary amino group), 1689.9 (C=0 str of (Cc, Ce, Cc' & C€¢' of dibenzylamine), 129.3 (Cb,
amide), 3362.5 (N-H str of amide), 2934.3 (C-H str of CHs), C-f, C-b’ & C-f of dibenzylamine), 127.0 (C-d & C-d’ of
1432.1 (C-H defin CH;), 832.6 (C-H def di-substituted dibenzylamine), 136.6 (C-a & C-a’ of dibenzylamine),
benzene ring). 21.1 (CH3C6Hs).
26 3063.3 (Aromatic G-H str), 1090.1 (C-O of 1,3,4-0xa- 127.1(C-2' & G-6'), 129.2 (C-3' & C-5'), 137.4 (C-4), 336,134
diazole nucleus), 1661.4 (C=N of 1,3,4-oxadiazole 133.3(C-1), 171.4(C-2), 168.2 (C-5), 174.7 (NHCO-
nucleus), 1599.1 & 1502.2 (Aromatic C-C str), 1302.9 CH,N), 59.5 (NHCOCH,N), 38.3 [N(CH3)CH,CsHs],
(C-N str tertiary amino group), 1691.5 (C=0 str of 61.2 [N(CH;)CH,C6Hs|, 128.6 (C-c, C-e of N-methyl-
amide), 3360.3 (N-H str of amide), 745.4 (C-H def dis- benzylamine), 129.2 (C-b, C-f of N-methylbenzyl-
ubstituted benzene ring), 2932.5 (Aliphatic C-H str), amine), 136.4 (C-a of N-methylbenzylamine), 127.1
1429.8 (C-H defin CHj3;), 830.8 (C-H def di-substituted (C-d of of N-methylbenzylamine), 21.2 (CH;C¢Hs).
benzene ring).
27 3061.3 (Aromatic C-H str), 1091.3 (C-O of 1,3,4-0xa- 126.9 (C-2' & C-6'), 129.4 (C-3' & C-5'), 137.3 (C-4'), 328,126
diazole nucleus), 1660.4 (C=N of 1,3,4-oxadiazole 133.4(C-1'),171.3 (C-2), 168.5 (C-5), 174.2 (NHCO-
nucleus), 1599.4 & 1498.8 (Aromatic C-C str), 1302.5 CH,N), 57.9 (NHCOCH,N), 36.6 (N(CHs)CeH1), 27.1
(C-N str tertiary amino group), 1693.1 (C=0 str of (C-c & C-e of N-methylcyclohexylamine), 30.7 (C-b,
amide), 3360.9 (N-H str of amide), 2933.6 (C-H str in C-f of N-methylcyclohexylamine), 55.2 (C-a of N-meth-
CH;), 1432.1 (C-H defin CHj3), 832.2 (C-H def di-substi- ylcyclohexylamine), 22.8 (C-d of N-methylcyclohexyl-
tuted benzene ring), 2951.8 (C-H str in cyclohexane). amine), 20.0 (CH;C¢Hs).
28 3066.4 (Aromatic G-H str), 1092.0 (C-O of 1,3,4-0xa- 128.4 (C-2' & G-6'), 115.8 (C-3' & C-5'), 162.6 (C-4), 292, 86

diazole nucleus), 1658.5 (C=N of 1,3,4-oxadiazole
nucleus), 1603.2 & 1502.6 (Aromatic C-C str), 1304.8
(CN str tertiary amino group), 1689.3 (C=0 str of
amide), 3361.4 (N-H str of amide), 830.6 (C-H def di-
substituted benzene ring), 2932.8 (Aliphatic C-H str),
1433.0 (Aliphatic C-H def), 1242.4 (C-F str).

132.0 (C-1'), 171.8 (C-2), 168.3 (C-5), 174.9 (NHCO-
CH,N), 57.6 (NHCOCH,N), 13.4 (CH;CH,N), 46.2
(CH:CH,N).
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Com- IR(cm™')(KBr) BC-NMR $ (ppm) (DMSO-ds, TMS) ESMS (Meth-
pound anol) m/z
Code Molecular
ion peak &
Fragment
29 3065.4 (Aromatic C-H str), 1092.3 (C-O of 1,3,4-0xa- 128.5 (C-2' & C-6'), 115.7 (C-3' & C-5'), 162.5 (C-4'), 320,114
diazole nucleus), 1659.6 (C=N of 1,3,4-oxadiazole 132.2 (G-1'), 171.6 (C-2), 168.5 (C-5), 174.8 (NHCO-
nucleus), 1603.5 & 1501.7 (Aromatic C-C str), 1301.5 CH:N), 57.4 (NHCOCH,N), 11.8 (CH3CH,CH,N), 22.6
(C-N str tertiary amino group), 1688.5 (C=0 str of (CH3CH,CH,N), 55.9 (CH;CH,CH,N).
amide), 3362.0 (N-H str of amide), 831.5 (C-H def di-
substituted benzene ring), 2934.2 (Aliphatic C-H str),
1433.2 (Aliphatic C-H def), 1245.9 (C-F str).
30 3068.2 (Aromatic C-H str), 1094.8 (C-O of 1,3,4-0xa- 128.3 (C-2' & G-6'), 115.6 (C-3' & C-5'), 162.5 (C-4), 348,142
diazole nucleus), 1662.1 (C=N of 1,3,4-oxadiazole 132.1(C1'),171.2 (C-2), 168.5 (C-5), 174.7 (NHCO-
nucleus), 1602.4 & 1501.7 (Aromatic C-C str), 1302.4 CH,N), 57.9 (NHCOCH,N), 14.2 (CH;CH,CH,CH,N),
(C-N str tertiary amino group), 1688.8 (C=0 str of 20.9 (CH;CH,CH,CH,N), 31.6 (CH;CH,CH,CH,N),
amide), 3364.5 (N-H str of amide), 2932.6 (Aliphatic 53.4 (CH;CH,CH,CH,N).
C-H str), 1432.3 (Aliphatic C-H def), 830.6 (C-H def di-
substituted benzene ring), 1245.8 (C-F str).
31 3063.5 (Aromatic C-H str), 1092.8 (C-O of 1,3,4-0xa- 128.6 (C-2' & C-6'), 115.8 (C-3' & C-5'), 162.8 (C-4'), 324,118
diazole nucleus), 1659.7 (C=N of 1,3,4-oxadiazole 132.5(C-1'), 171.3 (C-2), 168.6 (C-5), 174.4 (NHCO-
nucleus), 1602.4 & 1501.3 (Aromatic C-C str), 1303.2 CH;N), 57.6 (NHCOCH,N), 62.4 (OHCH,CH;N), 56.7
(C-N str tertiary amino group), 1690.4 (C=0 str of (OHCH,CH,N).
amide), 3372.1 (N-H str of amide), 2924.9 (Aliphatic
C-H str), 1432.4 (Aliphatic C-H def), 3459.7 (O-H str of
alcoholic group), 1163.5 (C-O str of alcoholic group),
829.8 (C-H def di-substituted benzene ring), 1244.2
(C-F str).
32 3059.4 (Aromatic C-H str), 1091.7 (C-O of 1,3,4-0xa- 128.4(C-2' & C-6'), 115.9 (C-3' & C-5'), 162.5 (C-4'), 306, 100
diazole nucleus), 1662.8 (C=N of 1,3,4-oxadiazole 132.2 (C1'), 171.6 (C-2), 168.2 (C-5), 174.5 (NHCO-
nucleus), 1599.6 & 1498.5 (Aromatic C-C str), 1304.9 CH,N), 57.3 (NHCOCH,N), 55.7 (C-a & C-d of morpho-
(C-N str tertiary amino group), 1696.5 (C=0 str of line), 71.0 (C-b & C-c of morpholine).
amide), 3372.2 (N-H str of amide), 831.9 (C-H def di-
substituted benzene ring), 1245.9 (C-F str).
33 3061.2 (Aromatic C-H str), 1089.2 (C-O of 1,3,4-0xa- 126.7 (C-2' & G-6'), 115.5 (C-3' & C-5'), 162.1 (C-4), 400,194
diazole nucleus), 1662.4 (C=N of 1,3,4-oxadiazole 132.4(C-1),171.2 (C-2), 168.6 (C-5), 174.3 (NHCO-
nucleus), 1599.6 & 1498.3 (Aromatic C-C str), 1302.4 CH,N), 55.1 (NHCOCH,N), 27.9 (C-c, C-e, C-¢' & C-¢' of
(C-N str tertiary amino group), 1692.4 (C=0 str of dicyclohexylamine), 30.8 (C-b, Cf, C-b' & C-f of dicy-
amide), 3362.5 (N-H str of amide), 2953.6 (C-H str of clohexylamine), 23.3 (C-d & C-d’ of dicyclohexyl-
cyclohexane), 833.0 (C-H def di-substituted benzene amine), 51.4 (C-a & C-a’ of dicyclohexylamine).
ring), 1245.9 (C-F str).
34 3066.5 (Aromatic C-H str), 1089.1 (C-O of 1,3,4-0xa- 128.5 (C-2' & C-6'), 116.0 (C-3' & C-5'), 162.4 (C-4'), 416,210
diazole nucleus), 1658.9 (C=N of 1,3,4-oxadiazole 132.5(C-1'), 171.8 (C-2), 168.3 (C-5), 174.2 (NHCO-
nucleus), 1602.3 & 1501.8 (Aromatic C-C str), 1304.8 CH,N), 57.0 (NHCOCH;N), 58.5 [N(CH,C¢Hs)], 128.4
(C-N str tertiary amino group), 1689.7 (C=0 str of (Cc, Ce, Cc' & C€¢’ of dibenzylamine), 129.1 (Cb,
amide), 3360.4 (N-H str of amide), 830.8 (C-H def di- CA, C-b’ & Cf of dibenzylamine), 127.2 (C-d & C-d’ of
substituted benzene ring), 1246.3 (C-F str). dibenzylamine), 136.6 (C-a & C-a’ of dibenzylamine).
35 3064.1 (Aromatic C-H str), 1091.6 (C-O of 1,3,4-oxa- 128.6 (C-2' & C-6'),115.7 (C-3' & C-5), 162.3 (C-4'), 340,134

diazole nucleus), 1664.2 (C=N of 1,3,4-oxadiazole
nucleus), 1599.6 & 1499.1 (Aromatic C-C str), 1301.7
(C-N str tertiary amino group), 1692.8 (C=0 str of
amide), 3361.5 (N-H str of amide), 831.3 (C-H def di-
substituted benzene), 2884.4 (Aliphatic C-H str), 1432.6
(Aliphatic C-H def), 746.0 (C-H def mono-substituted
benzene ring), 1245.9 (G-F str).

132.4 (C-1), 171.5 (C-2), 168.2 (C-5), 174.7 (NHCO-
CH,N), 59.3 (NHCOCH,N), 38.1 [N(CH3)CH,CsHs), 61.2
[N(CH3)CH,C6Hs), 128.5 (C-c, C-e of N-methylbenzyl-
amine), 129.4 (C-b, C-f of N-methylbenzylamine),
136.6 (C-a of N-methylbenzylamine), 127.2 (C-d of
N-methylbenzylamine).

© 2008 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
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Table 2. Continued
Com- IR (cm™*)(KBr) 3C-NMR $ (ppm) (DMSO-ds, TMS) ESMS (Meth-
pound anol) m/z
Code Molecular
ion peak &
Fragment
36 3062.5 (Aromatic C-H str), 1092.8 (C-O of 1,3,4-0xa- 128.3 (C-2' & C-6'), 115.9 (C-3' & C-5'), 162.7 (C-4'), 332,126
diazole nucleus), 1662.7 (C=N of 1,3,4-oxadiazole 132.6 (C-1), 171.4 (C-2), 168.2 (C-5), 174.5 (NHCO-
nucleus), 1601.2 & 1502.3 (Aromatic C-C str), 1303.9 CH:N), 57.6 (NHCOCH,N), 36.3 (N(CH;)CsH14), 27.3
(C-N str tertiary amino group), 1694.1 (C=0 str of (C-c & C-e of N-methylcyclohexylamine), 30.8 (C-b, Cf
amide), 3360.8 (N-H str of amide), 833.5 (C-H def di- of N-methylcyclohexylamine), 55.4 ( C-a of N-methyl-
substituted benzene ring), 2928.4 (C-H str in CHj), cyclohexylamine), 23.7 (C-d of N-methylcyclohexyl-
1432.3 (C-H defin CH3), 2951.4 (C-H str in cyclo- amine).
hexane), 1245.9 (C-F str).
37 3065.8 (Aromatic C-H str), 1091.6 (C-O of 1,3,4-0xa- 127.5 (C-2' & C-6), 115.3 (C-3' & C-5'), 155.0 (C-4'), 290, 86
diazole nucleus), 1659.2 (C=N of 1,3,4-oxadiazole 129.6 (C-1'), 171.3 (C-2), 168.4 (C-5), 174.6 (NHCO-
nucleus), 1602.4 & 1503.1 (Aromatic C-C str), 1304.8 CH,N), 57.5 (NHCOCH,N), 13.6 (CH;CH,N), 45.9
(C-N str tertiary amino group), 1689.6 (C=0 str of (CH3;CH:N).
amide), 3362.0 (N-H str of amide), 832.2 (C-H def di-s
ubstituted benzene ring), 2934.5 (Aliphatic C-H str),
1431.3 (Aliphatic C-H def), 3448.7 (O-H str of alcoholic
group), 1156.0 (C-O str of alcoholic group).
38 3065.3 (Aromatic C-H str), 1090.2 (C-O of 1,3,4-0xa- 127.2 (C2' & C-6'), 115.6 (C-3' & C-5'), 155.4 (C-4'), 318,114
diazole nucleus), 1658.4 (C=N of 1,3,4-oxadiazole 129.5(C-1'), 171.5 (C-2), 168.6 (C-5), 174.8 (NHCO-
nucleus), 1603.6 & 1502.4 (Aromatic C-C str), 1302.1 CH:N), 57.9 (NHCOCH,N), 11.9 (CH3CH,CH,N), 22.5
(C-N str tertiary amino group), 1688.8 (C=0 str of (CH3CH,CH,N), 55.8 (CH;CH,CH,N).
amide), 3360.8 (N-H str of amide), 831.9 (C-H def di-
substituted benzene ring), 2932.6 (Aliphatic C-H str),
1434.6 (Aliphatic C-H def), 3446.2 (O-H str of alcoholic
group), 1154.5 (C-O str of alcoholic group).
39 3067.9 (Aromatic C-H str), 1093.2 (C-O of 1,3,4-0xa- 127.4(C-2' & C-6'), 115.3 (C-3' & C-5'), 155.8 (C-4'), 346, 142
diazole nucleus), 1661.3 (C=N of 1,3,4-oxadiazole 129.6 (C-1'), 171.4 (C-2), 168.3 (C-5), 174.6 (NHCO-
nucleus), 1601.2 & 1502.8 (Aromatic C-Cstr), 1301.7 CH:N), 57.8 (NHCOCH,N), 14.3 (CH;CH,CH,CH,N),
(C-N str tertiary amino group), 1689.1 (C=0 str of 20.7 (CH;CH,CH,CH,N), 31.6 (CH;CH,CH,CH,N),
amide), 3361.3 (N-H str of amide), 831.2 (C-H def di- 53.1 (CH;CH,CH,CH,N).
substituted benzene ring), 2933.5 (Aliphatic C-H str),
1434.1 (Aliphatic C-H def), 3444.6 (O-H str of
alcoholic group), 1155.0 (C-O str of alcoholic group).
40 3062.4 (Aromatic C-H str), 1090.3 (C-O of 1,3,4-0xa- 127.1 (C-2' & C-6'),115.5 (C-3' & C-5'), 155.3 (C-4'), 322,118
diazole nucleus), 1661.5 (C=N of 1,3,4-oxadiazole 129.2 (C-1),171.1 (C-2), 168.6 (C-5), 174.5 (NHCO-
nucleus), 1601.5 & 1503.1 (Aromatic C-Cstr), 1304.6 CH,N), 57.9 (NHCOCH,N), 62.4 (OHCH,CH,N), 56.7
(C-N str tertiary amino group), 1691.8 (C=0 str of (OHCH,CH,N).
amide), 3370.2 (N-H str of amide), 833.6 (C-H def di-
substituted benzene ring), 2925.6 (Aliphatic C-H str),
1433.7 (Aliphatic C-H def), 3452.9 (O-H str of
alcoholic group), 1152.8 (C-O str of alcoholic group).
41 3059.2 (Aromatic C-H str), 1090.3 (C-O of 1,3,4-0xa- 127.5 (C2' & C-6'), 115.2 (C-3' & C-5'), 155.6 (C-4'), 304, 100
diazole nucleus), 1663.1 (C=N of 1,3,4-oxadiazole 129.3 (C-1'), 171.4 (C-2), 168.2 (C-5), 174.1 (NHCO-
nucleus), 1601.4 & 1500.2 (Aromatic C-Cstr), 1302.8 CH,N), 57.5 (NHCOCH,N), 55.7 (C-a & C-d of morpho-
(C-N str tertiary amino group), 1694.5 (C=0 str of line), 71.1 (C-b & C-c of morpholine).
amide), 3371.6 (N-H str of amide), 832.8 (C-H def di-
substituted benzene ring), 3448.2 (O-H str of alcoholic
group), 1155.7 (C-O str of alcoholic group).
42 3062.4 (Aromatic G-H str), 1088.3 (C-O of 1,3,4-oxadia-  127.8 (C-2' & C-6'), 115.8 (C-3' & C-5'), 155.7 (C-4'), 398,194

zole nucleus), 1660.2 (C=N of 1,3,4-oxadiazole nucleus),
1598.6 & 1499.8 (Aromatic C-C str), 1297.6 (C-N str terti-
ary amino group), 1692.5 (C=0 str of amide), 3361.7
(N-H str of amide), 831.1 (C-H def di-substituted benzene
ring), 2952.8 (C-H str cyclohexane), 3449.7 (O-H str of
alcoholic group), 1153.6 (C-O str of alcoholic group).

129.5(C-1), 171.3 (C-2), 168.7 (C-5), 174.8 (NHCO-
CH,N), 54.6 (NHCOCH,N), 27.5 (C-c, C-e, C-¢' & C-¢’

of dicyclohexylamine), 31.3 (C-b, C-f, C-b' & Cf of
dicyclohexylamine), 23.1 (C-d & C-d’ of dicyclohexyl-
amine), 51.0 (C-a & C-a’ of dicyclohexylamine).
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Table 2. Continued
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Com- IR(cm™')(KBr) BC-NMR $ (ppm) (DMSO-ds, TMS) ESMS (Meth-
pound anol) m/z
Code Molecular
ion peak &
Fragment

43 3064.2 (Aromatic C-H str), 1090.8 (C-O of 1,3,4-0xa- 127.2 (C-2' & C-6'), 115.6 (C-3' & C-5'), 155.2 (C-4'), 414,210

diazole nucleus), 1659.3 (C=N of 1,3,4-oxadiazole 129.3 (C-1'), 171.2 (C-2), 168.6 (C-5), 174.7 (NHCO-

nucleus), 1602.4 & 1501.7 (Aromatic C-C str), 1303.6 CH,N), 57.1 (NHCOCH,N), 58.6 [N(CH,C¢Hs)], 128.5

(GN str tertiary amino group), 1690.5 (C=0 str of amide), (C-c, Ce, C-¢’ & C-¢’ of dibenzylamine), 129.4 (Cb,

3361.2 (N-H str of amide), 832.4 (C-H def di- C, C-b’ & Cf of dibenzylamine), 127.2 (C-d & C-d’ of

substituted benzene ring), 3448.3 (O-H str of alcoholic ~ dibenzylamine), 136.9 (C-a & C-a’ of dibenzylamine).

group), 1155.4 (C-O str of alcoholic group).
44 3063.2 (Aromatic G-H str), 1090.5 (C-O of 1,3,4-0xa- 127.4 (C-2' & G-6'), 115.5 (C-3' & C-5'), 155.8 (C-4), 338, 134

diazole nucleus), 1663.2 (C=N of 1,3,4-oxadiazole 129.4 (C-1),171.3 (C-2), 168.2 (C-5), 174.1 (NHCO-

nucleus), 1599.2 & 1498.1 (Aromatic C-C str), 1301.2 CH,N), 59.4 (NHCOCH,N), 38.2 [N(CH3)CH,CsHs),

(C-N str tertiary amino group), 1691.4 (C=0 str of 61.1 [N(CH;)CH,C6Hs|, 128.6 (C-c, C-e of N-methyl-

amide), 3362.0 (N-H str of amide), 831.7 (C-H def di- benzylamine), 129.4 (C-b, C-f of N-methylbenzyl-

substituted benzene ring), 2880.2 (Aliphatic C-H str), amine), 136.5 (C-a of N-methylbenzylamine), 127.3

1434.3 (Aliphatic C-H def), 746.4 (C-H def mono-sub- (C-d of of N-methylbenzylamine).

stituted benzene ring), 3449.3 (O-H str of alcoholic

group), 1153.8 (C-O str of alcoholic group).
45 3060.1 (Aromatic C-H str), 1091.3 (C-O of 1,3,4-0xa- 127.3 (C-2' & C-6'), 115.8 (C-3' & C-5'), 155.9 (C-4'), 330, 126

diazole nucleus), 1661.3 (C=N of 1,3,4-oxadiazole
nucleus), 1598.8 & 1499.2 (Aromatic C-C str), 1303.6
(C-N str tertiary amino group), 1692.5 (C=0 str of
amide), 3362.7 (N-H str of amide), 832.8 (C-H def di-
substituted benzene ring), 2926.8 (C-H str in CHj),
1436.0 (C-H defin CHs), 3450.8 (O-H str of alcoholic
group), 1154.3 (C-O str of alcoholic group), 2954.9
(C-H str in cyclohexane).

129.1 (C-1'), 171.8 (C-2), 168.4 (C-5), 174.9 (NHCO-
CHN), 57.9 (NHCOCH:N), 36.5 (N(CH;)CsH11), 27.4

(C-c & C-e of N-methylcyclohexylamine), 30.7 (C-b,
Cfof N-methylcyclohexylamine), 55.3 (C-a of N-meth-
ylcyclohexylamine), 23.6 (C-d of N-methylcyclohexyl-
amine).

ing again the general consideration that local anesthetic
activity usually increases with increasing lipid solubility
and the lipophilic portion in the molecule is essential for
local anesthetic activity.

An intermediate alkyl chain of a critical length con-
taining an amide bond is present in the title compounds;
breaking of this amide bond during metabolism may be
responsible for the reversible local anesthetic activity.

Oxadiazole analogues synthesized for their local anes-
thetic activities contain a tertiary alkylamine portion,
commonly considered as the hydrophilic portion of the
molecule. With the understanding of the voltage-acti-
vated sodium channel and the possible mechanism of
action of local anesthetics, it is quite conceivable that the
sodium ions produced by protonation of the tertiary
amine group are also required for binding to the recep-
tors. Hydrophilic groups present in some of the test com-
pounds in the form of a tertiary alkylamine or as part of a
nitrogen heterocycle (morpholine) may be responsible
for their significant local anesthetic activity.

On critical observation of synthesized oxadiazole ana-
logues, it has been found that they contain a nitrogen
atom attached to a sp? carbon atom. The positive meso-

© 2008 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

meric effect on the sp? carbon atom may also be further
responsible for their greater affinity for the binding site
at the receptor.

In conclusion, 45 novel 1,3,4-oxadiazole analogues
were synthesized for their potential local anesthetic
activity using rabbit corneal reflex method and guinea
pig's wheal derm method. Except very few, all the oxadia-
zole analogues have exhibited local anesthetic proper-
ties. Among all the compounds, the most potent local
anesthetic compounds were 19, 20, 23, 28, 29, and 35.
One of our major findings is the first-ever reporting of
considerable local anesthetic activity in an acetamide sys-
tem carrying 1,3,4-oxadiazole as a structural unit. In our
laboratories, further research work is going to optimize
the substitutents around the 1,3,4-oxadiazole nucleus to
explore their local anesthetic potential.

The help rendered by RSIC, CDRI Lucknow for spectral and ele-
mental analysis is gratefully acknowledged. We are highly
thankful to Dr. Chhabra, Dean, Chhattisgarh Institute of Medi-
cal Sciences (CIMS), Bilaspur, for helpful discussions regarding
in-vivo studies.
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Table 3. Local anesthetic activity of the synthesized oxadiazoles using the rabbit corneal reflex method and the guinea pig wheal

derm method.

Compound Rabbit corneal reflex (Surface anesthesia) Guinea pig wheal derm (Infiltration anesthesia)
Local anesthesia  Onset time Durationtime  Local anesthesia Onset time Duration time
(min) (min) (min) (min)
1 + 6.66 = 0.42 25.33£0.42 + 9.33+0.42 33.33+£0.33
2 + 7.00 +0.44 25.33+0.84 + 9.33+£0.66 33.00 +0.44
3 + 10.00+0.51 21.66+0.61 + 12.33+0.61 28.66 +0.84
4 + 9.00+0.68 24.00+0.51 + 10.33+£0.33 28.00+0.51
5 + 8.33+0.33 24.33+0.33 + 9.33+0.66 30.66 £ 0.42
6 + 8.66 +0.42 23.00 £ 0.44 + 11.00+0.44 26.33+0.61
7 + 8.33+0.33 23.33+£0.66 + 10.33+£0.80 26.66+0.84
8 + 9.66+0.61 20.33+£0.61 + 12.66 £ 0.42 33.00+£0.85
9 + 9.33+£0.66 21.33+0.66 + 12.66 + 0.66 27.66 £0.80
10 + 7.00 £ 0.44 24.33+0.33 + 10.00 +0.51 31.33+£0.66
11 + 7.33£0.44 24.00£0.51 + 10.33+0.61 32.66 £0.66
12 + 9.66+0.33 20.66 £ 0.66 + 12.00+0.51 24.66 = 0.42
13 + 7.33+0.66 23.66+0.61 + 11.33+0.66 28.33+0.33
14 + 7.33 £0.66 24.33+0.61 + 10.33+£0.33 29.66+£0.61
15 + 9.00+0.68 22.33+£0.33 + 12.33+0.33 25.00+0.44
16 + 9.00+0.68 22.33+0.61 + 12.00+0.51 25.33+0.66
17 + 10.33+0.33 21.00 £ 0.44 + 14.66 £+ 0.42 24.66+0.84
18 - - - - - -
19 + 6.33+0.33 27.00+0.68 + 8.33+0.33 37.66 +0.33
20 + 6.33+0.33 26.33+£0.61 + 9.00+0.85 36.33+£0.33
21 + 9.66 £0.33 22.00+0.51 + 12.33+0.33 27.00+0.44
22 + 7.66 +0.33 23.66 +0.61 + 11.33 +0.42 27.66 £0.61
23 + 6.66 £ 0.42 25.33+0.66 + 8.66 £ 0.42 34.00+£0.51
24 + 8.33+0.33 23.33+£0.42 + 11.33+0.66 27.33+£0.66
25 + 8.66 +0.42 23.33+0.66 + 11.66 £0.33 27.66 £0.33
26 + 10.33£0.33 20.00+0.80 + 14.66 + 0.42 25.66+0.61
27 - - - + 13.33+£0.42 26.33+£0.61
28 + 6.33+£0.33 26.33+0.61 + 8.33+0.33 37.33+0.42
29 + 6.66 +0.42 25.66+0.61 + 9.33+£0.42 35.33+0.42
30 + 9.33+£0.84 21.33+£0.42 + 11.66+0.61 27.66+0.61
31 + 7.33+0.66 24.33+0.33 + 10.66 £ 0.66 29.00+0.68
32 + 6.66 £ 0.42 26.00+£0.51 + 9.00+£0.44 35.66+0.33
33 + 8.33+£0.61 22.66 +0.42 + 11.33+0.84 25.66 £ 0.80
34 + 7.66+0.61 24.00+0.51 + 12.33+£0.33 28.00£0.51
35 + 9.33+£0.84 21.00+0.85 + 12.66 £ 0.42 25.33+£0.66
36 + 10.66 +0.84 18.00+£0.51 + 13.33+£0.66 25.00+£0.44
37 + 7.00+0.68 24.33+0.33 + 9.33+£0.42 32.00+0.73
38 + 6.66 £ 0.66 25.00 £ 0.44 + 9.66 £0.33 32.66 +0.66
39 + 9.66 £0.61 20.66 £ 0.66 + 12.66 £ 0.42 27.00£0.85
40 + 7.33+0.84 24.00+0.89 + 10.33£0.61 28.66 £ 0.42
41 + 6.33+£0.33 24.66 +0.42 + 9.66 £0.80 32.33+0.61
42 + 8.66 £ 0.42 22.33+0.33 + 11.66 £0.80 25.66 £0.61
43 + 8.33+£0.80 22.66 +0.42 + 11.66 £0.61 26.00£0.73
44 - - - + 13.66 £0.33 24.33+0.61
45 - - - - - -
Lidocaine + 5.09+0.02 32.16£0.07 + 8.14+0.05 40.25+£0.06
Expe"mental analysis was done using an elemental analyzer Heraeus Carlo
Erba-1108, data recorded were within a range of + 0.4% for all
Synthesis final compounds. IR spectra were recorded on a Perkin Elmer IR

All the chemicals and solvents used in this study were purchased
from E-Merck (Darmstadt, Germany), Aldrich (Steinheim, Ger-
many), and Himedia (Mumbai, India). Alcohol means aldehyde-
free ethanol, wherever mentioned [17]. Melting points were deter-
mined by open capillary method and are uncorrected. Elemental

© 2008 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

spectrophotometer (KBr disc) (Perkin Elmer, Beaconsfield, UK),
3C-NMR spectra on a Bruker DRX-300 NMR spectrometer (DMSO-
ds, TMS; Bruker Bioscience, Billerica, MA, USA) and the electro-
spray mass spectra on a Micromass Quattro II triple-quadrupole
mass spectrometer (methanol) (Micromass, Manchester, UK).
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Figure 1. Comparison of structural features of lidocaine and
compound 19 as local anesthetic agents.

General procedure for synthesis of semicarbazones Il
Required semicarbazones were synthesized according to the
reported method [17].

Compounds: IIla yield 78% mp. 230-232°C; IIIb 80.5%, 190—
192°C; IIc 79%, 200-202°C; IIId 76%, 222-224°C; Ille 78%,
234-236°C.

General procedure for synthesis of 2-amino-5-aryl-1,3,4-
oxadiazoles IV

Semicarbazone III (0.01 mol) and sodium acetate (0.02 mol)
were dissolved in 30-40 mL of glacial acetic acid taken in a
round-bottomed flask equipped with a separating funnel for the
addition of bromine. Bromine (0.7 mL in 5 mL of glacial acetic
acid) was added slowly to it, while stirring magnetically. After
30 min of stirring, the solution was poured on crushed ice. The
resulting solid was separated, dried, and recrystallized from
ethanol [18].

Compounds: IVa yield 73%, mp. 202-204°C, IR (KBr, in cm 1),
3081.6 (aromatic C-H), 1092.5 (C-O of oxadiazole nucleus), 1660.7
(C=N of oxadiazole), and 3364.2 (N-H str); IVb 76%, 198-200°C,
IR (KBr, in cm '), 3067.3 (aromatic C-H), 1090.6 (C-O of oxadiazole
nucleus), 1662.4 (C=N of oxadiazole), and 3367.9 (N-H str); IVc
72% 211-213°C, IR (KBr, in cm ™), 3065.0 (aromatic C-H), 1089.1
(C-O of oxadiazole nucleus), 1664.1 (C=N of oxadiazole), and
3365.9 (N-H str.); IVd 69%, 236-238°C, IR (KBr, in cm %), 3072.7
(aromatic C-H), 1092.3 (C-O of oxadiazole nucleus), 1658.3 (C=N
of oxadiazole), and 3363.8 (N-H str); IVe 70%, 243 -245°C, IR (KBr,
in cm™'), 3080.4 (aromatic C-H), 1091.8 (C-O of oxadiazole
nucleus), 1661.0 (C=N of oxadiazole), and 3365.5 (N-H str).

General procedure for synthesis of 5-aryl-2-

chloroacetamido-1,3,4-oxadiazoles V
2-Amino-5-aryl-1,3,4-oxadiazole IV (0.1 mol) was taken in a two-
necked round-bottomed flask, containing 100 mL dry benzene,
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fitted with a reflux condenser and a separating funnel. Chloroa-
cetyl chloride (0.1 mol) in dry benzene (40 mL) was placed in a
separating funnel and added dropwise while stirring. After total
addition of chloroacetyl chloride, the content was refluxed for
3 h. Excess of solvent was distilled off under reduced pressure.
The resulting solution was poured on crushed ice. The product
was filtered off and washed several times with cold distilled
water to free it from chloride. The product was recrystallized
with alcohol.

Compounds: Va yield 66%, mp. 178-180°C, IR (KBr, in cm ™)
3072.2 (aromatic C-H), 1091.3 (C-O of oxadiazole nucleus), 1659.4
(C=N of oxadiazole), 1686.5 (C=O str of amide), 711.6 (C-Cl str); Vb
73%, 172-174°C, IR (KBr, in cm ') 3062.5 (aromatic C-H), 1092.8
(C-O of oxadiazole nucleus), 1661.0 (C=N of oxadiazole), 1688.1
(C=0 str of amide), and 1548.6 and 1356.1 (N=0 str in Ar-NO,);
Ve 68% 192-194°C, IR (KBr, in cm™') 3065.1 (aromatic C-H),
1094.7 (C-O of oxadiazole nucleus), 1664.3 (C=N of oxadiazole),
1689.6 (C=0 str of amide), and 1434.8 (C-H def); Vd 63%, 167 -
169°C, IR (KBr, in cm ') 3070.4 (aromatic C-H), 1090.2 (C-O of oxa-
diazole nucleus), 1658.4 (C=N of oxadiazole), 1685.7 (C=0 str of
amide), and 1245.2 (C-F str); Ve 72%, 186-188°C, IR (KBr, in cm™)
3073.8 (aromatic C-H), 1093.5 (C-O of oxadiazole nucleus), 1658.6
(C=N of oxadiazole), 1690.3 (C=O str of amide), 3452.7 (O-H str),
and 1154.1 (C-O str of the alcoholic group).

General procedure for synthesis of 2-(substituted)-
ethanoylamino-5-(p-substituted)-phenyl-1,3,4-oxadiazole
1-45

To the solution of 2-chloroacetamide oxadiazole V (0.1 mol) in
absolute ethanol (50 mL) was added dry pyridine (0.1 mol) and a
ethanolic solution of appropriate secondary amines (0.1 mol).
The mixture was refluxed for 6 h on a water bath. The excess sol-
vent was removed by distillation under reduced pressure, using
a rotatory vacuum evaporator. The crude product obtained on
cooling was filtered off and washed several times with cold dis-
tilled water to free it from chloride. The product was recrystal-
lized from diethylether. Physical data and spectral data of com-
pounds 1-45 are summarized in Tables 1 and 2, respectively.

Pharmacology

Thelocal anesthetic activity of the test compounds was evaluated
by rabbit corneal reflex test [19] (surface anesthesia) and guinea
pig wheal derm test [20] (infiltration anesthesia), in which adult
albino rabbits and adult guinea pig were used, respectively. Test
animals were divided into groups of six (n = 6). The test animals
were acclimatized to laboratory conditions for one week before
commencement of the experiment. All the animals were housed
in clean environment under a 12 h-light-and-12 h-dark cycle. The
animals were kept at a temperature of 22°C (+ 3°C) and at a rela-
tive humidity between 50 to 60%. They were allowed free access
to standard dry pellet diet and water ad libitum. Lidocaine hydro-
chloride (xylocaine 2% solution), containing no epinephrine was
used as standard. The test compounds were also dissolved in
DMSO and pH-adjusted to 7.4 using 0.1 M sodium hydroxide. All
the test compounds showed local anesthetic activity at a solution
concentration of 2%. No noticeable differentiation in local anes-
thetic activity was observed at a solution concentration of 0.5 and
1%.The solvent (DMSO) did not show any activity that might have
interfered in the interpretation of the results. A acute oral toxic-
ity test was performed for all the synthesized compounds accord-
ing to the Organization of Economic Co-operation and Develop-
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ment (OECD) guidelines. Statistical analyses were carried out
with the single-tailed t-test. Alevel of P <0.001 was adopted as the
test of significance. Procedures employed for the evaluation of
local anesthetics were reviewed and approved by the University
Animal Ethical Committee.

Acute oral toxicity [21] was performed as per OECD-423 guide-
lines (acute toxic class method). Swiss albino mice (n = 3) of
either sex selected by random sampling technique were used for
the study. The animals were kept on fasting for 3-4 h, provided
only with water ad libitum after which the test compounds (sus-
pended in CMC) were administered orally at the dose level of
5 mg/kg and the animals were observed for 3 days. If mortality
was observed in 2 to 3 animals, then the dose administered was
assigned as toxic dose. If mortality was observed in 1 animal,
then the same dose was repeated again to confirm the toxic
dose. In the present study, mortality was not observed with a
5 mg/kg dose and the procedure was repeated further for higher
doses of 50, 300, and 2000 mg/kg. All the three mice survived
with the 2000 mg/kg dose indicating that test compounds are
non-toxic to the animals studied and that any amount of dose
below 200 mg/kg can be selected for the evaluation of the local
anesthetic activity of the test compounds.

Corneal anesthesia in rabbits

Albino rabbits of either sex weighing 2.5 to 3 kg were placed in
rabbit holding cages. The test solution (0.25 mlL) was instilled
into one eye and DMSO was instilled into the other eye, which
served as a control. The corneal reflexes were tested every 2 min
(time interval) by bristle. Surface anesthesia was regarded com-
plete when the rabbit failed to blink in response to all the six
bristle touches. The time of onset and the duration of local anes-
thesia were recorded.

Infiltration anesthesia in guinea pigs

On the day preceding the experiment, the hair on the back of
guinea pigs in an area of approximately 4 to 5 cm in diameter
was shaved. This generally produces a certain amount of irrita-
tion which disappears overnight. Standard and test solutions
(0.25 mL) were injected intracutaneously (i.c.) into the previ-
ously shaved backs of guinea pigs. Blockade of the skin contrac-
tion around the injected area to pin pricking with a relatively
blunt end of a disposable needle was taken as the criterion of
sensory anesthesia. The sensitivity to pin-pricking at six differ-
ent sites within the wheal was tested by the presence or absence
of skin-twitching, accompanied by squeaking sound at regular
intervals after the administration of the test compounds. The
time of onset was calculated as the time from the injection until
the animal felt three out of six pricks. The duration of anesthesia
was calculated as the time starting from the onset of anesthesia
until three out of six pricks were distinctly felt during recovery
from the local anesthetic effect.
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