Available on lineV\WW.jOCpr.com

Journal of Chemical and Pharmaceutical Research

andPhy,
A e,

»

2

93"5'6sau ‘c)\.\(\

J. Chem. Pharm. Res., 2010, 2(5): 52-59

*g'&
U
Y
(<]
s
£
2
o,

ISSN No: 0975-7384
CODEN(USA): JCPRC5

Synthesis and characterization of some new azole- acetanilides

A.P. Rajputand R.P. Goré’

17. B. Patil College, Deopur, Dhule(M.S.), India
University Department of Chemical Technology, Nottétharashtra University,
Jalgaon(M.S.), India

ABSTRACT

Some azoles were converted into corresponding Ybesglic acids Ra-d) and acid
chlorides in two steps, subsequently these acidriclels were trapped with substituted
amines Ba-e), to yield azole monoacetanilided, 6¢, 8a,b,c,e, 10a ) and diacetanilides
(5a, 5b, 5e, 7a, d ).

Keywords. azole-1-acetic acid, N-methylpiperazine, chloimatagent, acetyl derivative.

INTRODUCTION

1H-Derivatives of azoles like imidazole-1-acetic aclienzimidazole-1-acetic acid [1-2]
benzotriazole-1-acetic acid [3-4], piperazine-1ltiacacid have received very little attention.
Literature survey finds very little information aldadhese compounds. Interest in these azole
containing structure stems from their wide spreatbhical properties.

Imidazole nucleus appears in a number of natumdburring compounds like amino acids,
histidine and purines.Imidazole derivatives possessoad spectrum of properties such as
anticonvulsant anti-Parkinson’s, monoamine oxiddMAO) inhibitory activities [5].
Substituted Benzimidazole derivatives have founthroercial application in veterinarian
medicine as anthelminstic agent and in diverse urierapeutic areas as antiulcer
antihypertensive, antiviral, antifungal [6] and iahistaminic. These also show affinity
towards variety of enzymes and proteins receptoeslicmal chemists would certainly
qualify them as “privileged sub-structures” for grdesign [7]. Azoles are widely used as
class of antimicrobial agent due to their safetyfifg and high therapeutic index , used for
the treatment of local and systemic fungal infedi@and are frequently observed in immune
—compromised patients, suffering from AIDS or soigd to invasive surgery, anti-cancer
therapy or graft receivers[8].
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Piperazine derivative have shown to posses divdnedogical properties including
anthelminstic, antihistamine, anti-ketonic, antialsant, anti HIV and as potential cocaine-
abuse therapeutic agent [9]. We report herein yhéhesis of some new azole based amides.
Study of acylation was found to be limited to atiylg reagents particularly, acetyl chloride
and acetic anhydrides.

To search for new synthon and biological activitg Wwave selected azole a potential
biological active substrate. Azoles were conveitgd synthon azole-1-acid chloride and
subsequently converted to amides. Literature surgegals that various drugs e.g. Penicillin
(antibacterial), pyrazineamide (ant tubercular)sgess their specific activities due to the
amide linkage in their structures[9].The study vidund fruitful in heterocyclic synthesis

with modified procedure for azole-1-acetic acid thgsis, suggesting new synthon, azole
acid chloride, with synthesis of acetyl derivativemdding potential biological active

compounds in the library.

EXPERIMENTAL SECTION

General Chemical were of analytical grade and ukesttly, solvents were distilled prior to
utilize. Melting points were determined by openittafy method and are uncorrected. The
completion of reaction was monitored by TLC. IR eeecorded on Schimadzu FTIR-8400
spectrophotometefH-NMR were recorded on Varian, USA Mercury Plus 308z NMR
spectrometer using CDE£band DMSO-¢d as a solvent. Mass spectrums were recorded on
Varian USA, 410 Prostar Binary LC.

General procedure for the synthesis of la-d: Chloroacetic acid (0.05M, 4.72g) was
dissolved in 20ml of dry chloroform and 4ml pyridinTo which an equimolar amount of
azole was added and reaction mixture was reflugedtir., after cooling the viscous residue
obtained was washed with DCM/acetone and crysgallfrom ethanol.

Imidazole-1-acetic aci¢a): White crystal, m.p. 230-32, Yield-53%, IR(KBr)/cn: 3000-
2500 (-COOH), 1691(C=0), 1600, 1490, 1391, 1109, 76

Benzimidazole-1-acetic aci@k): White crystal, m.p. 120-2€, Yield-40%, IR(KBr)/cn-
3000-2500(-COOH), 1760(C=0), 1460, 1400, 1246, 870,

Benzotriazole-l-acetic acid2¢): White crystal, m.p. 50-52, Yield-45%, IR(KBr)/cn:
3000-2500(-COOH), 1746(C=0), 1449, 1395, 1267, 1090

N-methylpiperazine-1-acetic acidd): White crystal, Hygroscopic, m.p. 106%08 Yield-69
%, IR(KBr)/cm’: 3365, 3000-2500(-COOH), 1658(C=0), 1600, 13770131190, 1147,
1093, 675.

General procedurefor the synthesis of (4c, 6¢, 8a, 8b, 8c, 8¢, 10a.)

2-(Imidazo-1-yl-)-4-methylacetaniliddc)

To an Imidazole-1-acetic acid (0.05 M, 6.3g) in S0NF, 4ml thionyl chloride was added

drop wise with occasional stirring and refluxed 106 hr. on a water bath. Reaction mixture

was allowed to cool, p-Toluidine (0.05M, 5.3g) inydoluene was added drop wise and
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refluxed again for 2hrs, which resulted dark seatids Solvent extraction, crystallization
gave creamy color powder. Mp.143%@5 vyield-38%. FTIR (KBr/crit): 3265(NH),
1662(C=0), 1546, 1512, 1303, 815(para subl)NMR (DMSO-¢): & 2.30 ( s, 3H, Ch),
2.50 (s, 2H, CH), 7.30 ( m, 7H, Ar-H), 10.3( s, br. NH), MS (m#é): 214 (M-1, 2), 201(2),
183(100), 134.

2-(Benzimidazo-1-yl-)-4-methylacetanili@e; To a Benzmidazole-1-acetic acid ( 0.015 M,
2.6g ) in 5ml DMF, 2ml thionyl chloride was adderbp wise with occasional stirring and
refluxed for 2 hrs. on a water bath. Reaction orxtwas allowed to cool, p-Toluidine
(0.015M, 1.69) in dry toluene was added drop wise @efluxed again for 3hrs, after which
whitish plates were separated. mp. 240-42, yielh 42TIR (KBr/cm?) : 3321( NH), 2912,
2858, 1695(C=0), 815( para suldhi-NMR (DMSO-¢; ): & 2.50 ( s, 3H, Ch), 3.37 (s, 2H
CHyp), 6.90-7.30 ( m, 8H, Ar-H), 7.48 (d,1H, Imi} 8.68( s, br. NH), MS (m/e, %): 264
(M*-1, 2), 240.9(100), 148(10), 134(2), 106(11).

2-(Benzotriazo-1-yl-)acetanilidéq): To a Benztriazole-1-acetic acid ( 0.015 M, 1.%g jml
DMF, 1ml thionyl chloride was added drop wise wattcasional stirring and refluxed for 1.5
hrs. on a water bath. Reaction mixture was alloteedool, aniline (0.02 M, 1.8ml) in dry
benzene was added drop wise and refluxed agalhfgr white crystal crystallized. mp. 202-
04, yield 55%, FTIR (KBr/crl): 3281(NH), 3091, 1668(C=0), 746 and 700( mona)sti-
NMR (DMSO-a): 6 3.40 ( s, 2H, Ch), 6.96 ( t,2H,B.Tz.H), 7.26 (t,2H, B.Tz.H), 7.46!,
5H,Ar-H), 8.70( s, NH). MS (m/e, %): 263 (M., 100), 160(2), 134(7), 132(2), 120(1).

2-(Benzotriazo-1-yl-)-2-methylacetanilid@bf: Synthesized by similar procedure8as, gave
brown crystal mp. 156-5%, hygroscopic, yield-46 %. FTIR (KBr/éht 3352(NH), 2929,
2854, 1620 (C=0), 1288, 1132, 752 and 600(ortho)st-NMR (DMSO- & ): 5 2.38 ( s,
3H, CH), 2.54 (s, 2H, Ch), 7.4-7.9 (m, 8H, Ar-H), 7.9 (s, NH). MS (m/e)9266 (M"-1,

(5), 263 (37), 174(10), 120(100).

2-(Benzotriazo-1-yl-)-4-methylacetanilid&c): Synthesized by similar procedure &s |,
white crystal mp. 230-32C, yield-52 %. FTIR (KBr/cnl): 3437 (NH), 2928, 1645 (C=0),
1288, 1037, (dia. sub'H-NMR (DMSO- &): & 2.2 (t, 3H, CH), 3.4 (s, 2H, Ch),
7.0-7.33(m, 8H, Ar-H), 8.67 (s, NH). MS (m/e, 9886 (M", 5), 263 (100), 235(8), 134(13).
2-(Benzotriazo-1-yl-)-4-chloroacetanilide8d): Synthesized by similar procedure &s |,
brown crystal, mp. 249C, yield 46 %, FTIR (KBr/cril): 3192 (NH), 3047, 2841, 2607, 1650
(C=0), 1595, 821(para subH-NMR (DMSO-c): & 2.5 (s, 2H, Ch), 7.39-7.54( dd, 8H,
Ar-H), 8.9(s, br. NH). MS (m/e, %): (Mabsent), 263 (100), 168 (23), 154(3).

2-(4-methylpiperazine-1-yl-)-acetanilidd0g): Synthesized by similar procedure &s |,
colorless needle , mp. 234-86, vield- 42 %, FTIR (KBr/cil): 3234 (NH), 2976, 2941,
2739 (ali. H), 1660 (C=0), 1475, 1398, 1172, 108%, 750 and 700(mono sub‘}-NMR
(CDCl3): 8 1.25 (s, N-CH), 1.64 (s, 8H, 4Ch), 2.5 (s, 2H, CH) [22], 7.3 (s, 5H, Ar-H),
9.3('s, br. NH).

General procedurefor the synthesis of (5a, 5b, 5e, 7a, 7d)
Azole-1-acetic acids were chlorinated by using san&thod. To a cool reaction mixture
limiting amount, half moles of aromatic primary am®$ Ba-e) were added slowly and
refluxed at slightly higher temperature for 3-4.hrs
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2, 2’-(Imidazo-1-yl-)-diacetanilid¢sa): To an Imidazole-1-acetic acid (0.05M, 6.5g) imb
DMF, 5 ml thionyl chloride was added drop wise aefluxed on water bath for 1.5hr. To a
cool reaction mixture aniline (0.025M, 2.4 ml) i@rl dry benzene was added drop wise and
refluxed on water bath for 2hrs., obtained a blosdi colored semi-solid. Solvent extraction
and crystallization gave brown fine crystals. mij0-72°C, yield-11% , FTIR (KBr/cri):
3075( Ar-H), 2850, 1650 (C=0), 1330, 730 and 690afho sub.)*H-NMR (DMSO-d): &
3.35 (s, 4H, 2Ch), 7.46(t, 2H,Imi.H), 7.58(t, 2H, Imi.H), 8.8( s,2H, Imi.H), 7.55 (s, 5H,
Ar-H). MS (m/e, %): 309 (M, 15), 310 (M +1, 55), 303(10), 264.8(15), 148.8(18), 121(13).

2,2’-(Imidazo-1-yl-)-2-methyldiacetanilifgb): Synthesized by similar procedure &8s ,

gave brown powder mp.92-%2, yield- 09 % , FTIR (KBr/ci): 3140, 3070 ( Ar-H),
2300, 1650 (C=0), 1275, 750 ( ortho subH-NMR (DMSO-ck): 5 2.5 ( s, 3H, CH), 3.37 (
s, 4H, 2CH), 7.2-7.5('m, 10H, Ar-H). MS (m/e, %): 323(ML5), 322 (M-1,100), 305(80),
269(42), 249.9(50), 245(20), 234(72), 164(90), 18%(

2,2’-(Imidazo-1-yl-)-4-chlolodiacetanilidée): Synthesized by similar procedureas, gave
yellow crystal mp.138-4, yield- 10 % , FTIR (KBr/ci): 3045, 2862, 2573, 1669
(C=0), 1491, 821 ( para sub’d-NMR (CDCk): & 3.1(s, 4H, 2CH), 6.94(t, 2H, Ar-H),
7.26(t, 2H, Ar-H), 7.31-8.22 (m, 6H, Imi.;HH4, Hs) MS (m/e, %): 343(M, 2), 293(100),
277(2), 263(15), 233(7).

2,2’-(Benzimidazo-1-yl-)diacetanilidé’a): Synthesized by similar procedure %8s , gave
colorless crystal mp.196-20C, yield- 08 % , FTIR (KBr/ci): 3032, 2914, 1637(C=0),
1562, 1303, 815, 760 and 642 ( mono. sUl)NMR (DMSO-¢;): & 3.4 (s, 4H, 2Ch),
6.95 (t,4H, B.Imi. H, H7), 7.27 (d, 4H, B.Imi. 5| Hg), 7.74(s, 5H, Ar-H), 8.87(s, 2H, B.Imi.
H,). MS (m/e, %): 409(M 37), 413 (100), 147.9(40), 133(4), 119(2).

2, 2’-(Benzimidazo-1-yl-)-2-chloro diacetanilidéd): Synthesized by similar procedure5as
, gave light reddish crystals mp.208°10) vyield- 12% , FTIR (KBr/cr): 3128, 3032, 2978,
2868, 1690(C=0), 684 ( ortho. subtf-NMR (DMSO-&): & 2.5 (s, 4H, 2Ch), 7.2-7.4
(m, 12H, Ar-H, ortho sub. complex), 7.7 ( s,2H, Bi.H,). MS (m/e, %): 443(M, 5),
441(M*-2, 12), 343.8(7), 234.9(20), 167(100), 131(45)(25).

The study reports the synthesis of some new mododacetanilides incorporating azoles

moiety, one of the active component present in mamgs. N-methylpiperazine is also

possessing wide spectrum of biological activitye ®tructures of the new compounds were
assigned by FTIRH-NMR, and Mass spectroscopy.

RESULTSAND DISCUSSION

The reaction of azolelé-d) with chloroacetic acid using 4N, NaOH was carroed as per
literature survey [3] but yield was found very po8p reactions were modified by changing
pyridine as base and chloroform as solvent. Berazutie-1-acetic acid was formed in good
yield. The improved reaction condition was foundale for the other azoles also.

The IR spectra of the prepared acidsa-d) were recorded , showed two major peaks in the
range 3000-2500 cnt and 1760-1700 crit corresponds to carboxylic acid and carbonyl
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absorption respectively. The azole-1-acetic aad d-methylpiperazine-1-acetic acid were
found to hygroscopic.

Schemel. Synthesis of compounds 2a-d

H K
o | . J — - || . J 2a
[
B CH,CO0H
= N
L | j" . | 2h
CHC 15 Sy N N
reflux
M M
N N
I CH,CO0H
N 1
() — ()
) ) 2d
[
H CHy COOH
Table 1 Analytical and physical data of the compounds 2a-d
Compound No. Molecular Formula| Molar mags M@)( | Yield (%)
2a GHgN,O, 126.10 230-32 53
2b GHgN,O, 176.17 120-24 40
2c GH/N3O, 177.16 50-52 45
2d GH14N,0, 158.20 106-08 69

The synthesis of 2-(azole-1-yl)-acetanilides (488 performed by taking equimolar
guantities reaction of azole-1-acetic acid witlonlylchloride but no products isolated [10-
13], while DMF was found suitable[14-16]. The tasaddition of aromatic amines affords
the mono acetyl derivatives incorporating azolesdazole 4c) Scheme- 2, Benzimidazole
(6¢c) Scheme -3, Benzotriazole §a,b,c,e) Scheme-4, and N-methylpiperazinelQa)
Scheme-5. All the monoacetyl derivatives showed only oneakpdn IR in the
range 3300-3200 cthand broad singlet of N-H &t7.8-10.3 the chemical shift fiti-NMR.
The mass spectrum of these compounds displayefdaifpment peak and Mpeak consistent
with the structures.

Literature survey suggests that synthesis of dyhakrivative always lead to monoacetyl
ones, undergoing hydrolysis, so deliberately SelmeBoumann method of acylation in
agueous medium is avoided [17-18]. The referenceshe study of synthesis of diacetyl
derivative of aryl amines suggests that ortho swestt in amines do not retard the reaction
but frequently accelerate it [19-21].
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Synthesis of compounds4c, 6¢, 8 a,b,c,e, 10a

NH,
X
——R
DMF N Z N
0 + soch — [ —— [ JJ
N N N
I reflux | |
2a N
| X
4c /\ N
4c: R=4CH, Scheme 2
NH,
X
N DMF N | _>—r N
©|*7N'U + SOCh — = |NH—> lNﬂ
I reflux I |
CH,COOH CH,COC | CHCO N~ H
|
2b N
6c | N
6c. R=4CH Scheme 3 R
NH,
&
DMF > R
CI - v 2Ok 2 O
NI reflux NI NE
| |
CH,COOH CH, cocC | (|3H2 CO\N/ H
2c !
| X
8a: R=H 8b: R=2CH 8c: R=4CH;  8e: R=4Cl 8ab,.ce /\R
Scheme 4
| NH2
N | | X I
[ j DMF N -2 R N
N + SOChL —> [ j —_— [ j
| N
CH, COOH reflux l?l |
CH,coC | CH2CO\N/ H
|
2d N
10a |~
10a: R=H Scheme5 = R
Table2 Analytical and physical data of the compounds 4,6,8,10.
Molar mass Yield
No. Molecular Formula calc. Exp.(MS) M.P.(C) %)
4c CizH1:N3z0 215 214(M-1) 143-45 38
6C CieH1sNz0 265 264(M-1) 240-42 42
8a G4H1:N,O 252 253(M+1) 202-04 55
8b CisH14N4,O 266 265(M-1) 156-58 46
8c CisH14N,O 266 265(M-1) 230-32 52
8e G4H1:N4OCI 286.7 M absent 244 46
10a GaH1gN3O 233 232(M-1) 234-36 42

Motivated by this fact we have carried out acylati@king limiting amount of amines

particularly aniline, o-Toluidine o- chlororanilineand p-chloroaniline. We succeeds in

obtaining diacetylderivative a fe{s a,b,e, 7a,7d ) but in poor yields(Scheme-6,7). The

'H-NMR of the compounds5@,b,e, 7a, 7d) showed absence of N-H signal relevant to
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diacetylderivative. The satisfactory mass spectrasults confirmed the diacetyl nature of
synthesized compourtsh,b,e and 7a,d.

Synthesis of compounds 5 a,b,e, and 7a,7d.

N N
I N NH, DME || Nﬁ QN |l
I:Nﬂ + I RS " - . | |
! reflux CH;C O CH,
CH2cocC | Z o~

half mole S
| —R

—

5
5a: R=H, 5b: R=2CHj, 5e R=4C |
Scheme 6.
|
©|\7N N DMF é\lJ IL,I\, !
4 * | R : HoC COCH
N Z reflux O\[}]/ 2
CH2coC |
half mole @
= \R
7
7a:R=H, 7d:R=2ClI Scheme 7

Table3 Analytical and physical data of the compounds 5a,b,e, 7a,7d.

Molecular Molar mass M.P°C) Yield
No. | Formula Calc. | Exp.(MS) (%)
ba GeH1:NsO, 309 309 170-72 11
5b Ci7H1:N505 323 322(M-1) 92-94 09
7a G4H1eNs50, 409 409 196-200 08
7d G4H1eNsO.Cl 443.9 | 443 208-10 12

This study reports the synthesis of some new mambdiacetanilides incorporating azoles
moiety, one of the active component present in mamgs. N-methylpiperazine is also
possessing wide spectrum of biological activitystime reaction we does not have desired
product in workup. The structure of the new compisumas assigned by FTIERH-NMR,

and Mass spectroscopy. Biological activity of swsiied compounds will be carried out
later on.
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