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ABSTRACT

The N-alkylation of some secondary amides, 2-(16d-a#/1)-N-(substituted phenyl) acetamides, wasriedr out
under different conditions basic, microwave and Klah reaction. The attempts of alkylation of se@ydamides
using strong bases were unsuccessful. These prdmapt® apply microwave and Mannich reaction.
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INTRODUCTION

N-alkylation of an amide is an important transfotio@ in organic synthesis, which converts primangd aecondary
amides to tertiary amides, has been practiceddoadkes. It is also a useful method of construatiometerocyclic
molecules in multi-step organic synthesis [1]. Tdmide functionality is an important unit among theturally
occurring and synthetic organic molecules, whilalkilation is the method of modification of the logical
activities of drugs. It also protects the baseléaproton of amide in multi-step organic synthemisl several other
functional groups such as alcohols, amines, calm®gids ando-carbon are protected by alkylation reactions
[2]. The neutral amide generally reacts with elgalitic alkylating reagents at basic oxygen atomaurttie kinetic
control and no N-alkylation observed [3]. In ordethave N-alkylation over the O-alkylation, the mdrasic site of
alkylation in amides, amides are first being coteeito their conjugate bases, amide anion, usioggtbases[4]
also reports are that alkylation under basic camustare synthetically most important[5]. So bamsinevitable in
N-alkylation. In presence of bases amide grouptiggcand orientation is determined by the stapitf anions [6].
Various bases used either in conventional way imrgyshase transfer catalysts (PTC) in stoichioraetmount[7pr

in excess are KOH, X0;, Na(s), NaOMe, NaOEt, t-BuOk, NaH, NalHDIEA and n-BuLi while the PTC used
are TBAB (tetrabutylammonium bromide), tetraethyhaomium bromide, tetrabutylammonium chloride,
tetrabutylammonium iodide, triethylbenzylammoniurorbide and cetyltrimethylammonium bromide[8].

The selectivity and yield of product also largegpends on nature of solvent in alkylation [9]. Galig increase in
polarity of solvent, reactivity increases but a¢ game time selectivity of product formed was fotmdiecreases
[10]. Generally solvents used are DMSO, DMF, THF, ethsfate, toluene, n-hexane, dichloromethane, acetone,
AcN, or mixture of solvents like DMSO: AcN [11].
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MATERIALSAND METHODS

All chemicals used are of analytical grade and esaly were distilled prior to use. Melting pointg amcorrected.
FTIR spectra were recorded on Shimadzu-8400 FTERtspmeter’H NMR spectra were recorded on 400 MHz
Varian NMR Instrument model Mercury plus specteten and their chemical shifts are reported walues in
ppm. Mass spectra were obtained with Waters actilifyC TQ Detector Mass spectrometer.

Procedure for the synthesis of N-(2-bromoethyl)-2-(1H-azol-1-yl)-N- (substituted phenyl) acetamide 3a-d(i-ii)-
Ba-d(i-ii)

To a solution of 2-(1H-azol-1-yl)-N-(substitutedestyl) acetamida(i-ii)-2d(i-ii) (5 mmol) in dry ethanol(30 ml)
excess of sodium ethoxide (0.48 g, 7 mmol) was cdae stirred for 30 min at rt. Alkylating agenihmoethane
(0.45 ml, 5 mmol) was added slowly. The reactiomtoiie was then refluxed at 8@ for 6 h., applying anhydrous
CaCl, guard tube. The progress of reaction was monitbsed@LC. Refluxing was continued for another 8 heT
reaction mixture was allowed to attain rt, treateith water, concentrated on rotary evaporator. pheducts
obtained were analyzed by IR.

The similar reaction was repeated with increagerinperature to 78C and refluxing was time increased from 18 to
22 h. but the reaction could not standardize.

Procedurefor the synthesis of N-(2-bromoethyl)-2-(1H-azol-1-yl)-N- (substituted phenyl) acetamide 3a-d(i-ii)-
6a-d(i-ii)

A clear solution of 2-(1H-azol-1-yl)-N-(substitutgdhenyl) acetamid@a(i-ii)-2d(i-ii) (0.01 mol) was prepared in
dry THF: DMF (10:1, 33 ml) to this dibromoethane7® ml, 0.02 mol) was added in a drop wise fashiamd
stirred for 30 min. Finally NaH (60% dispersionnmineral oil) (1.3 g, 0.03 mol) was added slowly.

Reaction mixture was then stirred for 20 min. atartd then refluxed using guard tube at’60for 9 h. on water
bath. The progress of reaction was monitored by, Tre€uxing was continued for another 6 h. The tieacmixture
was allowed to attain rt, filtered , mother liquicas treated with distilled water (40 ml), extracteith dry ether,
ether layer dried with N&Q, and evaporated while the residue was dried by untamp. The products were
checked by IR spectroscopy and mp. In this casexpected or any other product was detected bustdmting
material was reappeared.

The reaction was repeated for other amides usihgdmy DMF, increase in temperature by 4D, and refluxing
time was increases to 20-22 h.

Procedurefor the synthesis of ethyl 2-[2-(1H-azol-1-yl)-N-phenyl acetamido]acetate 7a(i-v)-7d(i-v)

To a large size (500 ml) borosil conical flask, g@red KOH (1.12 g, 20 mmol),,K0; (2.70 g, 20 mmol ), and
PTC, TBAB (0.16 g, 0.50 mmol ) were taken, to tRig1H-azol-1-yl)-N-(substituted phenyl) acetamigi-v)-
2d(i-v) (5 mmol ) was added and stirred by glass rod. latkyg agent ethyl bromoacetate (EBA) (0.80 ml, mal)
was added in a drop wise fashion. The flask wagg#d with loose cotton and irradiated in a microgvaven for
30-150 sec. at 180 power. Reaction mixture wasvaitbto cool, treated with distilled water (50 mijdaextracted
with diethyl ether.

ethyl 2-[2-(1H-imidazol-1-yl)-N-(2-chlorophenyl) acetamido] acetate 7a(iv). Colorless needles, yield 52%, mp
128-130°C, IR (v max, cnmt’): 1730(C=0, ester), 1656(C=0, amide), 1259, 1¥62, (ortho disub.)*H NMR (400
MHz, CDCk): 5 1.0 (3H, t, CH), 3.38(2H, q, CH), 4.83(2H, s, CH), 5.22(2H, s, CH), 7.54-7.12(7H, m, Ar-H).
LCMS (m/z %): 346.3 [M + Na +2, 3], 242.0 (Imi-N + Ck 100).

ethyl 2-(2-(1H-benzimidazol-1-yl)-N-(4-chlorophenyl) acetamido)acetate 7b(v). Straw color crystals, yield 58%,
mp 122-124C, IR { max, cm'): 3091, 2812, 1697(C=0, ester),1627(C=0, amide971844 (para disub3H
NMR (400 MHz, DMSO-g): § 1.20 (3H, t, CH), 3.90(2H, q, CH), 4.95(2H, s, Ch), 5.19( 2H, s, Ch), 7.64-7.18(
9H, m, Ar-H).

ethyl 2-(2-(1H-benzotriazol-1-yl)-N-(2-chlor ophenyl) acetamido)acetate 7c(iv). Yellow crystals, yield 61%, mp.
202-204°C, IR (v max, cm'): 3095, 2930, 1727(C=0, ester), 1659(C=0, ami@é®(ortho disub.)*H NMR (400
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MHz, DMSO-d): & 1.22 (3H, t, CH), 3.82(2H, g, Ch), 5.59(2H, s, Ch), 6.05(2H, s, Ch), 8.25-7.34(8H, m, Ar-
H). LCMS (m/z %): 372.00 [M, 4]

ethyl 2-(2-(4-methylpiperazin-1-yl)-N-phenyl acetamido)acetate 7d(i). Colorless crystals yield 64%, mp. 182-
184°C, IR (v max, cm): 3190, 2958, 2872, 1730(C=0, ester), 1672(C=0den1166, 760, 736(mono sub‘j
NMR (400 MHz, DMSO-g): § 1.41 (3H, t, CH), 3.10(2H, q, CH), 1.88(8H, s, 4Ch), 2.90(3H, s, N-Ch),
4.35(2H, s, Ch), 5.21(2H, s, Ch), 7.32(5H, s, Ar-H). LCMSra/z %): 342.40[(M+Na), 4], 242.4(18), 239.1(100),
141.9(3).

Procedure for the synthesis of 2-(1H-imidazol-1-yl)-N-(mor pholinomethyl)-N-(substituted phenyl) acetamide
8a(i-v)-8d(i-v)

Active H-atom compound, 2-(1H-azol-1-yl)-N-(substéd phenyl) acetamida(i-v)- 2d(i-v) ( 4 mmol) was
dissolved in dry ethanol (100 ml). To this, coldmptwline (0.35 ml, 4 mmol) and a drop of conc. loghioric acid
were added with constant stirring, followed by fatdehyde (1 ml, 0.03 mol) was added and reactioturé was
refluxed for 15-18 h. It was allowed to attainaxtracted with EA/AcN/ether to get the desired maid

2-(1H-benzimidazol-1-yl)-N-(mor pholinomethyl)-N-(2-chlor ophenyl) acetamide 8b(iv). Colorless crystals, yield
55%, mp 152-154C, IR (» max, cnt): 3190, 2958, 1672, (C=0, amide), 1599, 736 (odismb.)."H NMR (400
MHz, DMSO-d): 6 3.05 (4H, m, 2CH), 3.75 (4H, m, 2Ch), 4.81(2H, s, Ch), 5.39 (2H, s, Ch), 7.60-7.18(9H, m,
Ar-H). LCMS (m/z %): 335.0 [M-35 (-Cl), 7], 211.0 (18), 129 (100).

2-(1H-benzotriazol-1-yl)-N-(mor pholinomethyl)-N-phenylacetamide 8c(i). Light brown crystals, yield 54%, mp
193-195°C, IR (v max, cm'): 3088, 2987, 1691(C=0, amide), 1610, 1437, 128B(mono sub.).

2-(4-methylpiperazin-1-yl)-N-(mor pholinomethyl)-N-phenylacetamide 8d(i). Curdy crystals, yield 59%, mp
178-181°C, IR (v max, cnt): 3110, 2929, 2798, 1693(C=0, amide), 1250, 7@%(mono sub.)’H NMR (400

MHz, CDCk,): 8 2.28 (8H, s, 4Ch}, 2.70 (3H, s, N-Ch), 2.32 (4H, m, 2CH), 2.89 (4H, m, 2Ch), 4.20 (2H, s,

CH,), 5.10 (2H, s, Ch), 7.24 (5H, s, Ar-H). LCMSr/z %):332.0 (M, 5), 248.1 (100), 249.1(28).

2-(4-methylpiperazin-1-yl)-N-(mor pholinomethyl)-N-(4-chlor ophenyl) acetamide 8d(v). Pale yellow crystals,
yield 67%, mp 166-168C, IR (v max, cnt): 3180, 2949, 2704, 1666 (C=0, amide), 1138 (CYD823 (para
disub.).*H NMR (400 MHz, CDC})): & 2.30 (8H, s, 4Ch}, 2.82 (3H, s, N-Ck), 3.7-3.18 (8H, m, morpholine-H),
4.30 (2H, s, CH), 4.90 (2H, s, CH), 7.50-7.20(4H, dd, Ar-H)LCMS (m/z %): 268.1 (4), 248.1 (100), 249.1(34),
113.0 (3).

Tablel. Results of antimicrobial activities of compounds 7a-d and 8a-d.

Compound No Antimicrobial activity*
) E.coli | S aureus | C.albicans | A. niger
7a(iv) _ 16.00 _ 9.85
7b(v) _ _ _ _
7c(iv) _ _ _ _
7d(i) _ _ _ _
8b(iv) _ _ _ _
8c(i) _ _ _ _
8d(i) _ _ _ _
8d(v) _ _ _ _
Chloramphenicol | 16.91 18.79 NA NA
Amphotericin-B NA NA 14.23 15.34

Antimicrobial activity

The synthesized compounds were screened for theiwitio antimicrobial activity againsEscherichia coli,
Staphylococcus aureus, Candida albicamsl Aspergillus nigeby Disc diffusion method (Well method, Disc size
6mm, Hi media) using Nutrient agar, Potato dextraga and MGYP. The agar diffusion assay (Well mettDisc
size 6mm, Hi media) was used. The compounds wetedeat the concentration of 100 pg/ml in DMF. Tésults
were compared with standards Chloramphenicol, &neycin and Amphotericin-B. The zones of inhibitiorere
measured in mm and the data is presented in Tabl€h& results of tertiary amides were compared with
corresponding secondary amides, Table 2.
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Tablell. Resultsof antimicrobial activities of compounds 2a-d.

Antimicr obial activity*
Compound No. E.coli | S.aureus | C.albicans | A. niger
2a(iv) 8.1 9.55 _ _
2b(v) 17.38 20.43 11.11 _
2¢(iv) _ _ _ _
2d(i) 9.65 11.13 _ 9.39
2b(iv) 12.19 15.03 _ _
2c(i) 12.19 10.20 9.30 14.07
2d(v) 9.66 9.57 9.45 13.38
Streptomycin 18.22 20.12 NA NA
Amphotericin-B NA NA 14.2¢ 15.3¢

Diameter in mm calculated by digital Vernier CalipgZone of inhibition in mm. ‘_’ means no zorfardhibition. NA- Not applicable

The antimicrobial activity data showed that theoselary amides are biological active while the afstisemoved as
such when converted to tertiary one. This may keetduemoval of active hydrogen atom.

RESULTSAND DISCUSSION

Literature survey reveals that neither the synthesi2-(1H-azole-1-yl)-N-(substituted phenyl) aceide nor their
N-alkylation has been reported. Some studies onkiadion of amides have shown the complex naturéNeo
alkylation reaction, majority of methods are havlimgitations such as harsh reaction condition, fiomal group
tolerance, low yield and less selectivity, alonghmN-alkylation facilitates O-alkylation, C-alkylah and C, N-
dialkylation due to ambident properties of amidéoas. Relatively few reports are on studies of agi;n which
there is competition between C and heteroatom lys@alN, S have been reported.

Considering all the possibilities of N-alkylationewtried alkylation in some azole amides 2-(1H-azgl)-N-
(substituted phenyl) acetamiga(i-ii)-2d(i-ii) treating with strong bases like NaOEt, Ngdheme 1).
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R: i=-H, ii=-2 CH,
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Scheme 1
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The similar reactions were repeated with increaséeimperature by £@, refluxing time by 4 h. and used of
alternative solvents but the reaction could nohdsadize. These prompted us to apply microwave Madnich
reactions. Microwave assisted organic reactionsnare well established and considered as greenioeafi?],
microwave reactions with PTC have many advantages conventional reactions and eliminates[13] —ag @f
hazardous, toxic solvents. b) Complex work up whprotic organic solvents with high water solubilggd high
bp. are used. ¢) Use of hazardous reagents suttetas hydrides. d) Long reaction procedure at kefMoreover
PTC have more selectivity, avoids formation of bgqucts.

On the same line, we applied Mannich reaction falkylation of amides which absolutely led to Nyd#tion over
the C or O-alkylation with the introduction of amisubstituted alkyl group [14]. The PTC microwassisted N-
alkylation of2a-d (i-v) by ethyl bromoacetate in presence of excess hasdErgone smoothly within 30-150 sec.

leading to the formation of desired N-(2-bromo&H2y¢(1H-azol-1-yl)-N- (substituted phenyl) acetalmira-d(i-v)
in moderate yield§Scheme 2).

O

O
e L f

KOH O X
i MWI, 30-150 s Nj/ |
| Azole- /\ R

N\
R

Ta-d(i-
2a-d(i-v) ad(i-v)
R: i =H, ii =2 CHg, iii=-4 CHg, iv=-2 Cl, v =4 Cl
N N
Azoles— a N/w b \> c N’ d / \
\ \ —N NH
““ ¥ —

Scheme 2

Similarly 2a-d (i-v) were convertedo N-morpholinomethyl derivativeSa-d(i-v) applying classical Mannich
reaction in azoles disubstituted acetami@teme 3).

Azole- N\)k / N HCHO P

o) Y . (\N N \R
\—/ EtOH, reflux o\)
(@]
N‘Azole
2a-d(i-v)
8a-d(i-v)

R: i=-H, ii =2 CH, iii =-4 CH,, iv=-2 Cl, v=-4Cl

Scheme 3
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CONCLUSION

The study evaluates the fundamental organic reacfibalkylation, in newly synthesized some azoleseu
secondary amides. The amides are N-alkylated usimgconventional protocol, microwave assisted reactind
successfully applied the Mannich reaction. Thelsysits strategy is proved simple in ambident nagulsstrate and
selectively yields tertiarnamides in moderate yields. The attempts using gtiomses were unsuccessful. The
antimicrobial study of alkylated amides carried aghinst the selected strains. The comparativenamtbial data
of secondary amides with alkylated tertiary amisteswed modification in activities.
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