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Abstract: The rapid, simple microwave-assisted synthesis of N-aryl functionalized B-amino
esters using aza Michael addition reaction is presented. Reactions are performed neat at
200°C for 20 minutes under microwave irradiation and are catalyzed by acetic acid.
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Introduction

The aza-Michael reaction is an important reaction in organic chemistry, especially for the
synthesis of C-N heterocycles " containing the B-aminocarbonyl functionality, which not
only constitutes a component of biologically active natural products but also serves as an
essential intermediate in the synthesis of PB-amino ketones, B-amino acids, PB-lactam
antibiotics and amides which find applications in the synthesis of natural products, chiral
auxiliaries, bioactive compounds, pharmaceuticals, fine chemicals, etc.”"™" Generally, aza-
Michael additions have been catalyzed by strong bases and acids, and some side reactions
occurred. Therefore, chemical researchers have paid more attentions to the development of
more mild catalytic systems for the aza-conjugate reaction. With the goal of avoiding the
typical disadvantages resulting from the presence of such catalysts, a large number of
alternative procedures have been developed in the past few years.™ ™ Microwave-assisted
chemistry offers new possibilities for the development of any chemical reaction that is
thermally possible.”™™ This technique can reduce the time of chemical reaction from hours
to minutes. Conventional methods of synthetic reactions need longer heating time, elaborate
and tedious apparatus set up which result in higher cost and environmental pollution. The
reaction rate of microwave induced organic reaction increases 10-1000 times and the yield of
the product increases by 10-30 % compared to that by the conventional methods. In this paper
we report the synthesis of a variety of f-aminoketones of potential biological interest under
environmentally friendly conditions, using microwave-assisted aza Michael-addition.

Result and discussion:

The rapid, simple microwave-assisted synthesis of N-aryl functionalized -amino esters using
aza Michael addition reaction is presented. The experimental procedure is very simple.
Mixture of aromatic amine and o, B-unsaturated ester was heated at 200°C for 20 minutes
under microwave irradiation and was catalyzed by acetic acid. The product was isolated by
short column chromatography of the reaction mixture over silica gel. Several structurally
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varied aromatic amines react with a variety of a, B-unsaturated ester compounds by this
procedure to produce the corresponding f-amino derivatives in excellent yields. The reaction
sequence leading to the formation of desired heterocycle is outlined in Scheme 1.
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Scheme-1
Conclusion: In summary, rapid and convenient methodology for the aza Michael addition of
aromatic amines to o, - unsaturated esters has been reported. The use of microwave
irradiation afforded the addition products in a low reaction time and good yield, in
comparison with traditional methods.

Experimental Section:

The melting points were taken in open glass capillaries and are uncorrected. IR spectra were
recorded on a Perkin-Elmer IR™ spectrometer model BX-II in KBr pellets, whereas 'H NMR
spectra were recorded on Bruker 300-MHz instrument with TMS as internal standard. *C
NMR were recorded on the same instrument at 75.47 MHz in chloroform-d and DMSO-ds.
All chemical shifts are reported in 6 downfield from tetramethylsilane. Microwave irradiation
was carried out in a domestic microwave at 200 W.

General procedure for aza-Michael reaction of aromatic amines with o, f-unsaturated
compounds (Scheme-1):

A mixture of substituted p-aniline (1.5 mmol), a, B-unsaturated compound (1.5 mmol) and
acetic acid (1.5 mmol), was irradiated in a microwave in an open vessel for 20 minutes. The
reaction mixture showed a major spot on thin-layer chromatography (TLC) in (hexane/ethyl
acetate 3:1). The products were purified by column chromatography and recrystallized from
ethanol.

Methyl 3-anilinopropionate: MP: 54-56°C; IR(neat): 3380(NH), 1735(C=0), 1500(Ar),
1430(C-N) cm™'; "H NMR (CDCls): & 7.28(t, J = 7.5 Hz, 2H), 6.77(t, J = 7.3 Hz, 1H), 6.52(d,
J=17.7 Hz, 2H), 4.02(br, s,1H), 3.70(s, 3H), 3.58(t, J = 6.4 Hz, 2H), 2.64(t, J = 6.4 Hz, 2H);
BCNMR (CDCly): 173.0, 147.5, 129.2, 120.1, 114.3, 51.9, 37.7, 35.4; Anal. Data Calcd for
C1oH13NO(179.22): C 67.02, H 7.31, N 7.82; Found C 67.32, H 7.33, N 7.93.

Methyl 3-(4-Methoxyanilino)propionate: MP: 58-60°C; IR(Neat): 3382(NH), 1732(C=0)
cm '; '"H NMR (CDCls): 8 6.77(d, J = 8.8 Hz, 2H), 6.65(d, J = 8.8 Hz, 2H), 3.90(br, s, 1H),
3.74(s, 3H), 3.69(s, 3H), 3.50(t, J = 6.3 Hz, 2H), 2.61(t, J = 6.3 Hz, 2H); °C NMR (CDCl;):
0 172.9, 151.4, 140.6, 113.9, 113.6, 55.7, 51.7, 37.5, 35.7; Anal. Data Calcd. For C;;H;sNO3
(209.24): C 63.14, H 7.23, N 6.69; Found C 63.20, H 7.53, N 6.63.

Methyl 3-(4-Methylanilino)propionate: MP: 54-56°C; IR: 3284(NH), 1732(C=0),
1546(Ar), 1287(C-N) cm™'; "H-NMR(CDCls): & 6.99(d, J = 8.2 Hz, 2H), 6.55(d, J = 8.2 Hz,
2H), 3.91(br, s, 1H), 3.69(s, 3H), 3.43(t, J = 6.0 Hz, 2H), 2.62(t, J = 6.0 Hz, 2H), 2.24(s, 3H);
BC-NMR: § 172.7, 144.2, 129.8, 129.6, 113.2, 51.7, 37.9, 35.7, 21.7. Anal. Calcd for
C11H1sNO5(193.24): C 68.37, H 7.82, N 7.25; Found: C 68.44, H 7.83, N 7.21.
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Methyl  3-(4-nitroanilino)propionate:  MP:  130-132°C;  IR(Neat): 3235(NH),
1731(C=0),1610, 1566(Ar), 1250(C-N) cm™'; '"H NMR (CDCls): & 8.05(d, J = 8.8 Hz, 2H),
6.72(d, J = 8.8 Hz, 2H), 4.0(br, s,1H), 3.69(s, 3H), 3.58(t, J = 6.6 Hz, 2H), 2.61(t, J = 6.6 Hz,
2H); "PCNMR (CDCly): 173.51, 154.5, 138.2, 127.5, 110.3, 50.9, 37.7, 35.2; Anal. Data
Calcd. For C1oH;N>04(224.21): C 53.57, H 5.39, N 12.49; Found C 53.02, H 5.33, N 12.23.

Methyl 3-(4-chloroanilino)propionate: MP: 57-59°C; IR(Neat): 3400(NH), 1732(C=0),
1610 (C=0), 1506(Ar), 1432(C-N) cm " '; "H NMR(CDCls): §7.2(d, J = 8.8 Hz, 2H), 6.55(d, J
= 8.8 Hz), 4.0(br, s, 1H), 3.69(s, 3H), 3.41(t, J = 7.2 Hz, 2H), 2.61(t, J = 7.2 Hz, 2H);
BCNMR (CDCls): & 173.0,145.5, 129.2, 126.1, 114.3, 51.9, 37.7, 35.2; Anal. Data Calcd. For
C1oH12CINO,(213.66): C 56.21, H 5.66, N 6.56; Found C 56.32, H 5.73, N 6.63.

Methyl 3-(4-bromoanilino)propionate: MP: 65-66°C; IR(Neat) 3338(NH), 1735(C=0),
1570(Ar), 1413(C-N) cm™; 'H NMR (CDCls): & 7.25(d, J = 8.8 Hz, 2H), 6.55(d, J = 8.8 Hz,
2H), 4.0(br, s, 1H), 3.69(s, 3H), 3.51(t, J = 7.2 Hz, 2H), 2.61(t, J = 7.2 Hz, 2H); °C NMR
(CDCly): 173.2, 146.5, 132.5, 116.1, 114.3, 51.9, 37.7, 35.2; Anal. Data Calcd. For
C10H12BrNO,(258.11): C 46.53, H 4.69, N 5.43; Found C 46.32, H4.73, N 5.63.

Ethyl 3-anilinopropionate: MP: 57-59°C; IR(neat): 3355(NH), 1740(C=0), 1571(Ar), 1386
(C-N) ecm™; "TH NMR (CDCls): & 7.23(m, J = 7.5 Hz, 2H), 6.77(m, J = 7.2 Hz, 1H), 6.58 (d, J,
= 7.6 Hz, 2H), 4.13(q, J, = 7.15Hz, 2H), 4.0(br, s, 1H), 3.56 (t, J = 6.3Hz, 2H), 2.62(t, J =
6.3Hz, 2H), 1.29(t, J = 7.15Hz, 3H); "CNMR (CDCly): 171.0, 147.5, 129.5, 120.1, 114.3 ,
61.9, 37.7, 35.2, 14.1; Anal. Data Calcd. For C;;H;5sNO,(193.11): C 68.37, H 7.82, N 7.25;
Found C 68.20, H 7.83, N 7.23.

Ethyl 3-(4-methoxyanilino)propionate: MP: 60-62°C; IR(neat): 3359(NH), 1624(C=0),
1513 (Ar), 1228(C-N) cm'; "H NMR (CDCls): 6 6.82(d, J= 7.1 Hz, 2 H), 6.75(d, J= 7.1 Hz,
2 H), 4.0(br, s, 1 H), 4.2(q, J = 7.2 Hz, 2 H), 3.54 (s, 3 H), 3.51(t, J = 6.15 Hz, 2 H), 2.60(t, J
= 6.15 Hz, 2 H), 1.27(t, J = 7.2 Hz, 3 H); °C NMR (CDCl;): & 171.0, 151.4, 139.6, 115.9,
113.6, 61.7, 55.7, 37.5, 35.7, 14.1; Anal. Data Calcd. For C|,H7NO3(223.27): C 64.55, H
7.67,N 6.27; Found C 64.20, H 7.53, N 6.23.

Ethyl 3-(4-nitroanilino)propionate: MP: 72-75°C; IR (neat): 3392(NH), 1723(C=0),
1503(Ar), 1260(C-N) cm'; 'H NMR (CDCls): & 8.0(d, J= 9.0 Hz, 2 H), 6.5(d, J=9.0 Hz, 2
H), 4.2 (br, s, 1 H), 4.15(q, J = 7.15 Hz, 2 H), 3.52(t, J = 6.2 Hz, 2 H), 2.62(t, J = 6.2 Hz, 2
H), 1.25(t, J = 7.15 Hz, 3 H); °*C NMR (CDCls): 6 171.0, 153.4, 136.5, 127.6, 110.9, 113.6,
61.7, 37.5, 35.7, 14.1; Anal. Data Calcd. For C;;H4N,04(238.24): C 55.46, H 5.92 and N
11.76; Found C 55.40, H 5.72 and N 11.86.

Ethyl 3-(4-chloroanilino)propionate: MP: 123-125°C; IR(neat): 3360(NH), 1560(C=0),
1520(Ar), 1228(C-N) cm™'; "H NMR (CDCls): & 7.5(d, J = 8.0 Hz, 2 H), 6.54(d, J= 8.0 Hz, 2
H), 4.2(br, s, 1H), 4.15(q, J = 7.2 Hz, 2 H), 3.56(t, J = 6.2 Hz, 2 H), 2.62(t, J = 6.2 Hz, 2 H),
1.25(t, J = 7.2 Hz, 3 H); >C NMR (CDCL): § 171.0, 145.4, 126.5, 129.6, 114.9, 61.7, 37.5,
35.7, 14.1; Anal. Data Calcd. For C;;H4CINO,(227.69): C 58.03, H 6.20, N 6.15: Found C
58.40, H 6.72 and N 6.56.

Ethyl 3-(4-bromoanilino)propionate: MP: 70-74°C; IR(neat): 3375(NH), 1674(C=0), 1526
(Ar), 1250(C-N) cm'; "H NMR (CDCls): & 7.15(d, J=7.8 Hz, 2 H), 6.54(d, J = 7.8 Hz, 2 H),
4.0(br, s, 1H), 4.15(q, J = 7.2 Hz, 2 H), 3.56(t, J = 6.2 Hz, 2 H), 2.62(t, J = 6.2 Hz, 2 H),
1.29(t, J = 7.2 Hz, 3 H); °C NMR (CDCl3):  171.0, 146.4, 134.5, 115.6, 114.5, 61.3, 37.8,
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35.7, 14.1;Anal. Data Calcd. For C;;H4BrNO»(272.14): C 48.55, H 5.19 and N 5.15: Found
C 48.40, H 5.05 and N 5.10.

Acknowledgement : The author Archana Gupta is thankful to University Grant Commission,
Government of India, New Delhi, for the Post Doctoral Fellowship (for womens) Award.

References:

(1) Hong S., Marker T.J.: Acc. Chem. Res. 37 (2004) 673.

(i1) Liang H. C., Das S. K., Galvan J. R., Sato S. M., Zhang Y. L., Zakharov L. N.,
Rheingold A. L.: Green Chem. 2005, 7, 410—412.

(ii1))  Hayashi Y.; Rode J. J.; Corey E. J.: J. Am. Chem. Soc. 1996, 118, 5502.

(iv)  Bartoli G., Cimarelli C., Marcantoni E., Palmieri, G., Petrini M.: J. Org. Chem. 1994,
59, 5328.

(v) Hashiguchi S., Kawada A., Natsugari H.: J. Chem. Soc., Perkin Trans. 11991, 2435.

(vi)  Fustero S., Pina B., Salavert E., Navarro A., De Arellano R., Feunters M.C.: J. Org.
Chem. 67 (2002) 4667.

(vii)  Seebach D., Matthews J. L.: Chem. Commun. 1997, 2015.

(viii) Juaristi E., Lopez-Ruiz H.: Curr. Med. Chem. 1999, 6, 983—1004.

(ix)  The Organic Chemistry of B-Lactams (Ed.: G. I. George), VCH, New York, 1993.

(x) WongY .F., Igawa T., Kobayashi S., Ohno M., J. Am. Chem. Soc. 104 (1982) 6465.

(xi)  Corey E.J., Reichard G.A., Tetrahedron Lett. 30(1989)5207.

(xii)  Eliel E.L., He X.C.: J. Org. Chem. 55 (1990) 211.

(xiii) Sakai T., Kawamato Y., Tomioka K.: J. Org. Chem. 71 (2006) 4706.

(xiv) Ishitani H., Ueno M., Kobayashi S.: J. Am. Chem. Soc. 122 (2000)8180.

(xv) XuLnW., LiJ.W,, XiaC. G., Zhou S. L., Hu, X. X. : Synlett 2003, 2425.

(xvi) Srivastava N., Banik B. K.: J.Org. Chem. 2003, 68, 2109.

(xvii) Reboule I., Gil R., Collin J.: Tetrahedron Lett. 2005, 46, 7761.

(xviii) Khan A.T., Parvin T., Gazi S., Choudhury L. H.: Tetrahedron Lett. 2007, 48, 3805.

(xix) Hashemi M.M., Eftekhari-Sis B., Abdollahifar A., Khalili B.: Tetrahedron 2006, 62,
672.

(xx) Escalante J., Carrillo-Morales M., and Linzaga I.: Molecules 2008, 13, 340.

(xxi) Rajasekhar K.K., Shankar Ananth V., Nithiyananthan T.S., Hareesh G., Naveen

Kumar P., & Siva Prasada Reddy R.:International Journal of ChemTech Research
2010, 2, 592.

Received on March10, 2015.

172



