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Application of Polymer Supported Base in Solid Phase Synthesis: Convenient Synthesis of
N-Aryl-N'-benzyl Piperazine Derivatives
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N-Aryl-N’-benzyl piperazine derivatives were synthesized
using REM resin. In cleavage step, the piperazine derivatives
were successfully prepared in a good yield and excellent purity by
treatment with novel polymer supported base in the absence of
any base.

Rapid preparation of small molecule libraries using solid
phase chemistry or liquid phase chemistry accelerate lead
generation and optimization in drug discovery. Recently, many
research groups have been studying how to apply solid supported
reagents for rapid preparation of small molecule libraries.” In our
previous paper, we reported that resin-bound piperazine (1) was
obtained readily by reaction of Wang resin-bound benzoate with
piperazine (130 °C, 5 h).2 We designed novel solid supported
base (2) in order to demonstrate the new aspect of polymer
supported piperazine derivatives.
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Figure 1. Synthetic scheme of polymer supported base.
a) benzoyl chloride (x3), DIEA (x3)/CH,Cl,, 1t, 10 h; b)
piperazine (neat), 130 °C, 5 h or ethylpiperazine (neat), 140
°C,30h.

Morphy and coworkers demonstrated that REM resin, a kind
of traceless linkers, was very useful for rapid preparation of
tertiary amines from the resin-bound quaternary ammonium salt.

In their study, diisopropylethylamine (DIEA) induced Hofmann
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6a: R'=p-Me, R%=0-OMe(86%/ 99%)
6¢: R'=p-Me, R%=m-Cl(82%/ 99%)
P 6e: R'=p-Me, R%=p-COE(88%/ 95%)

elimination was utilized to release the desired tertiary amines from
the resin. For rapid preparation of the amines, an excess of
DIEA and DIEA HBr salt were removed by the solid phase
extraction method. Very recently, IRA-95 basic ion-exchange
resin combination with catalytic amount of Ei;N were employed
in the elimination step to generate tertiary amines.  After simple
filtration of reaction mixture and condensation of the filtrate, the
amines were obtained in a high yield. However, in this cleavage
step, the use of catalytic amount of EtzN is crucial to attain high
chemical yield.

It is considered that the novel polymer supported base (2) can
be used in cleavage step instead of ion-exchange resin for rapid
synthesis of aryl piperazine derivatives in high purity, of which
pharmaceutically interesting activities were anticipated. Herein,
we describe preparation of the novel polymer supported base (2)
and release of N-aryl-N’-benzy! piperazine derivatives from REM
resin by the use of solid supported base (2) without any base.

In Figure 1, a scheme for preparation of the novel polymer
supported base (2) is shown.
benzoate to a novel base (2) was achieved using a large amount of

ethyl piperazine (neat) at 140 °C for 30 h. A small amount of 2
was (reated with 65% trifluoroacetic acid (TFA) at room

temperature (rt) for 3 h to determine loading ratio of piperazine
derivatives. It was found to be 1.62 mmol/g.

Preparation of REM resin-bound aryl piperazine (4) from
hydroxymethyl resin (3) was carried out in the same manner as
described Ref. 3.  Aryl piperazine (4) was treated with benzyl
bromide derivative in N-methylpyrrolidone (NMP) to give
quaternary ammonium salt (5) (Figure 2). Use of the NMP
instead of the more common N,N-dimethylformamide (DMF) in
this reaction resulted in a higher yield.

Hofmann elimination of 5 for releasing the desired
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6b: R'=p-CF3, R%=0-OMe(89%/ 98%)
6d: R'=p-CF,, R%=m-Ci(87%/ 97%)
6f: R'=p-CF3, R%=p-COEN82%/ 96%)

Figure 2. Synthetic scheme of N-aryl-N'-benzyl piperazine derivatives (% yield*/% HPLC purity**). a)
acryloyl chloride (x10), DIEA (x10)/CHxCl,, rt, 10 h; b) aryl piperazines (x10)/DMF, tt, 16 h; c) benzyl bromides (x10)/
NMP, rt, 36 h; d) polymer supported base(2) (x2)/CH,Cl,, 11, 16 h. *calculated from 3. **UV detection at 254 nm.

Copyright © 1999 The Chemical Society of Japan



104

Chemistry Letters 1999

®) | I A
© N
@

o 4l b )

[IIIF‘I|IIF'I_FIIIIII]llllllllII||I||I|J|l|||||l|||ll1|’ 1IT(IIIIIIIIIIIIIIIIIIl'!l
8 3 2 1

7 6

0 (ppm)

Figure 3. 'H NMR spectra of crude product 6a (a), 6b (b), 6¢ (c), 6d (d), 6e (e), and 6f (f) in CDCl; (400 MHz).

compounds (6a-6e) was %chieved by polymer supported base (2)
in CH,Cl, at it for 16 h.”  After the reactions were completed,

highly pure 6a-6e were obtained by simple filtration followed by
condensation.  Isolated yield and HPLC purity of these

piperazine dlerivatives are shown in Figure 2. In Figure 3, we
also show H NMR spectra of crude products (6a-6f). This

procedure with the novel polymer supported base (2) is very
convenient for rapid preparation of piperazine derivatives.
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