
The piperazine moiety is an integral framework of various drug
molecules (norfloxacin, ciprafloxacin,etc.)1,2 and some inter-
esting biologically active molecules including those that
release NO (nitric oxide) which plays a crucial role in bio-
regulatory processes.3–5Allylamines are fundamental building
blocks for the synthesis of numerous important compounds
such as alkaloids, amino acids and carbohydrate derivatives.6–9

The Baylis–Hillman reaction is an emerging carbon–carbon
bond forming reaction producing an interesting class of
densely functionalised molecules which constitute an impor-
tant source for various stereoselective processes.10–17With the
consideration in mind that the molecules containing both
piperazine and allylamine moieties may be of importance in
terms of their physiological properties, we herein report a sim-
ple synthesis of (Z,Z)- and (E,E)-1,4-diallylpiperazines via the
reactions of 3-acetoxy-2-methylenealkanenitriles and methyl
3-acetoxy-3-aryl-2-methylenepropanoates, respectively, with
piperazine (eqns 1 and 2).

The (Z,Z)-stereochemistry of the molecule 2a (R = phenyl)
was established by a 2D-NOESY experiment and also by sin-
gle crystal X-ray data (Fig. 1).

The (E,Z)-stereochemistry of the minor compound (5a) was
established by single crystal X-ray data (Fig. 2). We have also
noticed that reaction between methyl 3-acetoxy-3-(4-
methylphenyl)-2-methylenepropanoate and piperazine pro-
vided the (E,E)-1,4-diallylpiperazine (4c) exclusively (eqn 2).
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Table 1: Synthesis of 1,4-bis[(2Z)-2-cyanoalk-2-en-1-yl]piperazines

Table 2: Synthesis of 1,4-bis(2-methoxycarbonylalk-2-en-1-yl)piper-
azines

Equations: 2

Received: 1 March 2001; accepted 7 July 2001
Paper 01/763

References cited in this synopsis

1 M.P. Wentland, D.M. Bailey, J.B. Cornett, R.A. Dobson,
R.G. Powles and R. B. Wagner,J. Med. Chem,, 1984,27, 1103. 

2 G. Klaus, Z.H. Joachim and M. Karl, Ger. Offen. DE 3 142 854,
1981; Chem. Abstr., 1983,99, 53790h.

3 G. Cascio, E. Manghisi, R. Porta and G. Fregnan,J. Med. Chem.,
1985,28, 815.

4 J.E. Saavedra, M.N. Booth, J.A. Hrabie, K.M. Davies and 
L.K. Keefer,J. Org. Chem., 1999,64, 5124.

5 J.A. Hrabie, J.R. Klose, D.A. Wink and L.K. Keefer,J. Org.
Chem., 1993,58, 1472.

354 J. CHEM. RESEARCH (S), 2001

Baylis-Hillman chemistry: a convenient
stereoselective synthesis of (Z,Z)- and 
(E,E)-1,4-diallylpiperazines
Deevi Basavaiah* and Ravi Mallikarjuna Reddy

School of Chemistry, University of Hyderabad, Hyderabad-500 046, India

Treatment of piperazine with 3-acetoxy-2-methylenealkanenitriles provides exclusively (1,4)-bis[(2Z)-2-cyanoalk-2-
en-1-yl]piperazines. A similar reaction of methyl 3-acetoxy-3-aryl-2-methylenepropanoates with piperazine produces
(1,4)-bis[(2E)-3-aryl-2-methoxycarbonylprop-2-en-1-yl]piperazines as the major products.

Keywords: Baylis–Hillman chemistry, stereoselectivity, bisallylamines, piperazine

* To receive any correspondence. E-mail: dbsc@uohyd.ernet.in.

J. Chem. Research (S),
2001, 354–355
J. Chem. Research (M),
2001, 0947–0956

R

OAc

CN piperazine, Et3N
THF, rt, 2h

1a-f

N N H

R

H

R CN NC75-90%
R = aryl, alkyl 2a-f

(1)
ZZ

OAc

COOMe
Ar piperazine, Et3N

N NAr

H COOMe

H

Ar

MeOOC

E

E

Ar = phenyl (4a)
        p-chlorophenyl (4b)
        p-tolyl (4c)

4a-c, major 
64-68% isolated yield

N NAr

H COOMe

Ar

H

MeOOC

E
(2)

Ar = phenyl (5a)
        p-chlorophenyl (5b)

5a-b, minor
2-7% isolated yield

methanol, rt, 2h

3a-c
+

Z

C(5)  

C(4) 

C(6)  

C(3)  
C(1)  

C(2)  
C(7)  

C(12) 

C(11) 

N(1)  

C(9)  

C(8)  

C(10) 

N(2)  

N(2)  

C(10) 

C(8)  

N(1)  

C(9)  

C(11) 

C(12) 

C(7)  

C(2)  C(1)  
C(3)  

C(6)  

C(4)  

C(5)  

2a (Fig. 1)

C(21) 

C(20) 
C(22) 

C(19) 

C(23) C(18) 

C(24) O(3)  C(17) 

C(25) 

C(16) O(4)  
C(26) 

N(2)  

C(13) 
C(12) 

C(14) 
C(15) 

N(1)  

C(2)  

C(3)  

C(7)  

C(11) 

O(1)  

C(1)  

C(4) 

C(8)  

C(9)  
C(6)  

C(5)  

O(2)  

C(10) 

5b (Fig. 2)



6 M. Johannsen and K.A. Jorgensen,Chem. Rev., 1998,98, 1689. 
7 P. Magnus, J. Lacour, I. Coldham, B. Mugrage and W.B. Bauta,

Tetrahedron, 1995,51, 11087. 
8 K. Burgess, L.T. Liu and B. Pal,J. Org. Chem., 1993,58, 4758.
9 B.M. Trost and D.L. Van Vranken,J. Am. Chem. Soc., 1993,115,

444.
10 S.E. Drewes and G.H.P. Roos,Tetrahedron, 1988,44, 4653. 
11 D. Basavaiah, P. Dharma Rao and R. Suguna Hyma,Tetrahedron,

1996,52, 8001. 
12 E. Ciganek, Organic Reactions, 1997, vol 51, p 201–350 (L.A.

Paquette, ed.) John Wiley & Sons: New York. 

13 Y. Iwabuchi, M. Nakatani, N. Yokoyama and S. Hatakeyama,J.
Am. Chem. Soc., 1999,121, 10219. 

14 T. Sugahara and K. Ogasawara,Synlett, 1999, 419. 
15 D. Basavaiah, M. Krishnamacharyulu, R. Suguna Hyma,

P.K.S. Sarma and N. Kumaragurubaran,J. Org. Chem., 1999,64,
1197. 

16 D. Basavaiah, M. Bakthadoss and S. Pandiaraju,Chem.
Commun., 1998, 1639.

17 D. Basavaiah, N. Kumaragurubaran and K. Padmaja,Synlett,
1999, 1630.

J. CHEM. RESEARCH (S), 2001 355


