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ABSTRACT

Number of substituted benzanilide reacts fast with alkyl halide, base, alco-
hol and phase transfer catalyst, under microwave irradiation to obtain the
corresponding N-alkyl benzanilides, which were hydrolyzed by using
sulphuric acid to obtain pure N-alkyl aromatic amines. Microwave assisted
organic synthesis has attracted attention due to enhanced reaction rates,
high yields, improved purity, ease of work up after the reaction and eco-
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friendly reaction conditions compared to the conventional methods.
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INTRODUCTION

Useof microwave oven astool for synthetic chem-
istry isafast growing ared®. sincethefirst reports of
microwaveass sted synthesisin 1986534 Thetechnique
has been accepted as amethod for reducing reaction
times often by orders of magnitude and for increasing
yieldsof product compared to conventiona methodg®8.,
Asaresult, thishas opened up the possibility of opti-
mizing new reactionsin avery short time. A key advan-
tage of modern scientific microwave apparatusisthe
ability to control reaction conditionsvery specificaly,
monitoring temperature, pressure and reaction times.
Severa methods have been devel oped for performing
reactionsusing microwavesincluding sol vent free con-
ditions or adsorbing reactantsinto i norganic supports
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such assilicasor clays. If thereactions need to be car-
ried out in asolvent, the medium needsto haveahigh
dielectric constant () in order to take advantage of the
microwave heating effect. Tothisend, solventssuchas
ethanol (e = 24.3) were used dthrough they are excel -
lent solvent for performing thereaction™. Sol ution phase
reactions performed in the presence of solvent can be
either homogeneousor heterogeneous. Homogeneous
reactionsinclude standard organic reactionsinwhich
al reagentsare dissolved in the solvent. Microwaveir-
radiation hasbeen used extensively and successfully with
homogeneous sol ution-phasereactiond®. Phasetrans-
fer catayss(PTC) isnow acommercialy maturedis-
ciplinewith over 600 applications covering awide spec-
trum of industries such as pharmaceutica's, agrochemi-
cas, perfumes, flavours, dyes, speciaty polymer and
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pollution control etc.!*4. N-monoakyl aromatic amines
areimportant intermediatesand they find applications
inamost every important sector of chemical industry
such as polymers, pharmaceuticals, dyes and agro-
chemicas. These compounds are useful inthe manu-
factureof fireresistant plasticg*® and other polymers
made up of ureaformadehyde* or urethand™. They
werea so used ascatalyst for thecrosslinking of poly-
ester’617 and asthe stabilizer for phenolic resing*el.
The pharmaceutical applicationsof N-akyl aromatic
aminesincludethesynthessof anxiolyticssuch asdiaz-
epam®9, Recently, N-akyl 2,6-disubstituted aromatic
aminesarereported to be useful for the preparation of
anti-hypartensive?, anti-ulcer?” and anti-arrythmic
agents?,

N-akyl arométic aminessuch asN-ethyl anilineand
N-ethyl m-toludineare useful asintermediatesinthe
manufacture of disperse dyes®!, whereas N-benzyl
anilineisused for the preparation of triphenyl methane
dyes. Victoriablue BO animportant bluedyerequired
for ball peninks, isprepared from N-ethyl 1-naphthyl
amine. N-monoakyl anilinesarevitd intermediatesfor
agrochemicals. These compoundswere used asinter-
mediatesfor themanufactureof herbicides, insecticides
and acaricides. They area so used asintermediatesfor
the preparation of agentscontrolling ticksand fleag?4.
Some other applicationsof N-alkyl aromatic amines
areinthefield of preparation of eletrophotographic
photoconductors?, coagulants?® and milling dyes?”.
They wered sowidely used asantiknock additivesfor
gasolineand diesd fue®, These compoundshavebeen
exploited for theextraction and separation of rare earths
and noblemetal ssuch as uranium and platinumi,

The present paper, reportstheremarkablefast syn-
thesis method of N-alkyl aniline via akylation of
benzanilidein presence of solvent under microwaveir-
radiation. Thesynthesiswerecarried out by smplemix-
ing of benzanilidewith 25% excessof anakyl halide,
base, a cohol and acatalyst amount of tetrabutylamm-
onium bromide (TBAB). Thesemixtureswereirradi-
ated in an open beaker inamicrowaveoven. There-
sultsweresummarizedin TABLE 1.

EXPERIMENTAL

Mélting pointsweredeterminedin open capillaries
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in Paraffin bath and is uncorrected. IR spectrawere
recorded in KBr disc on aPerkin Elmer spectrometer
for al products *H-NMR spectrawere recorded on
NMR spectrometer in CDCI,, using chloroformanin-
ternal standard. The mass spectrawererecorded on
GCM S-QP 2010 mass spectrometer. All the reagents
used were of AR grade and were used without further
purification. Thereactionswere carried out in micro-
wave oven (CE2977 Samsung).

All compoundswerecharacterized by modern spec-
tra and elementa techniques.
lc:'HNMR (CDCL,): 8 3.895(t, 2H, N-CH,-), 1.667
(2H, -CH,-), 0.939 (t, 3H, - H,), 7.014- 8.118 (M,
10H, Aromatic). Mass(ESIMS): m/z 239 (M-H).
Id:*"HNMR (CDCI,): 6 0.911(t, 3H, -CH,), 1L.377(M,
2H, -CH,-), 1.612 (M, 2H, -CH,-), 3.920 (t, 2H, -
CH,-N), 7.008-7.285 (M, 10H, Aromgtic). Mass (ES/
MS): m/z 253 (M-H).
Hd: *H NMR (CDCI,): 5 0.939(t, 3H, -CH,), 1.398
(M, 2H, -CH_-), 1.550 (M, 2H,-CH,-), 3.073 (t, 2H,
-CH,-N), 3.910(S, 1H, -N-H), 6.566-7.256 (M, 5H,
Aromatic). Mass(ESIMS): m/z 149 (M-H).

RESULTSAND DISCUSSION

Under microwave synthesis, number of substituted
benzanilidereactsfast with dkyl haide, base, a cohol
and phasetransfer catalyst to give corresponding N-
alkyl benzanilides, which were hydrolyzed by using
sulphuric acid to obtain pure N-akyl aromatic amines.
Theresultsaresummarizedin TABLE 1 and 2.

Sincethe shape and size of thereaction vessel are
important factorsfor the heating of dielectricsinami-
crowave oven, preferred reaction vessdl isatall bea
ker of much larger capacity than thevolumeof there-
action mixture. Superheating of liquidsiscommon un-
der microwaveirradiation, thusthe strategy of there-
actionsisto keep the reaction temperature substan-
tialy below the boiling point of each compound used
for thereaction. Sinceitisdifficult tomessureinahouse-
hold microwave oven, one of the best solutionisto
repeat an experiment several timesincreasing slowly
power so that vapours do not escape outside of the
beaker after the reaction, The work-up procedureis
reduced to atreatment with an appropriate solvent (e.g.
ethanol) and recrystdlization.
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TABLE 1: Microwaveasssted N-alkylation of benzanilidesunder PTC

W and T required* for reaction

Yield M.P./B.P.(°C)

Compd. Substrate Alkylating agent Product R N
W Sec. ¥ Found Reported
la H (CH3),S0, 300 120 -CHs 94 59 60
Ib H (C,H5)2S0, 300 110 -C,Hs 93 53 54
Ic H n-CsH,Br 300 110 -CsH; 92 178 175-80
Id H n-C,HqBr 300 125 -C4Hqg 94 52 54
le H n-CgHy3Br 300 150 -CgH13 90 221 220
If H CH,- CH=CH,-Br 300 130 -CH,-CH=CH, 92 198 196-98
Ig H CeHsCH,CI 300 125 -CH,CeHs 95 105 106
Ih 2-Cl (CH3),S0, 300 120 -CHs 96 65 64
li 4-Cl (CH3),S0, 300 122 -CHs 95 70 69
lj 2-OCH3;  (CH5),S0, 300 120 -CHjs 92 80 80
Ik 3-OCH;  (CHj3),S0, 300 120 -CHs 94 55 56
[l 4-OCH;  (CH3),SO, 300 125 -CH; 92 74 74-76
*Where W and T indicate watts and time, respectively
TABLE 2: Microwaveassisted hydrolysisof N-alkyl Benzanilidesto N-alkyl anilines
0,
Compd. : Substrate Product Vield % M.P./B.P. (°C)
R R Found Reported
Ha H -CH; N-Methyl aniline 92 195 196
Hb H -CHs N-Ethyl aniline 92 202 204
Hc H n-CsH, N-Propyl aniline 90 220 222
Hd H n-C4Hg N-Butyl aniline 91 238 240
He H Nn-CgHis N-Hexyl aniline 87 157 160
Hf H -CH,-CH=CH, N-Allyl aniline 92 111 112
Hg H -CH,-CgH;5 N-Benzyl aniline 92 37 38
Hh 2-Cl -CH; 2-Chloro-N-methyl aniline 89 217 218
Hi 4-Cl -CH; 4-Chloro-N-methyl aniline 92 238 240
Hj 2-OCH; -CH; 2-Methoxy-N-methyl aniline 92 33 33
Hk 3-OCHs -CH; 3-Methoxy-N-methyl aniline 20 130 131
HI 4-OCHs -CH; 4-Methoxy-N-methyl aniline 89 39 40

Thehydrolysisof N-akyl benzanilidesiscarried
out under microwaveirradiation by simple mixing of
N-akyl benzanilidewith 20% H,SO, and appropriate
timeto obtainN-akyl aniline. Theresultsare sumarised
inTABLE 2.

CONCLUSIONS

In conclusion, itisto be stated that the method de-
velopedissmpleand economica for the synthesi s of
N-akyl anilinethat occursunder mild conditionsusing
inexpensive reagentsand amicrowave oven astheir-
radiation source. Moreover, this synthesis method of
N-alkyl anilineissuperior and faster ascompared to

conventiond methodsbecausethe startingmaterid used
hereisbenzanilideingeed of itssodium sdlt, whichmakes
the synthesi sprocedures mple, convenient and safe.
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