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Abstract: The preparation of an acylsulfonamide library is described using resin bound EDC (1-(3-
dlmethylammopropyl) -3-ethylcarbodiimide). A polyme supported sulfonic acid (A-15) is used as a scavenger to
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remove dimethylaminopyridine and purification only involves filtration of the reaction mixture. This method
provides the acylsulfonamides products in good yields and purity. © 1998 Elsevier Science Ltd. All rights reserved

Solid-phase organic synthesis (SPOS) for the preparation of small molecule libraries is now

routinely applied in pharmaceutical research for the discovery and optimization of lead comnounds.""

Polymer supported reagents have emerged as a complementary approach to SPOS.%? In certair
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ations, supportcd reagents orfer advantagex over traditional sohd phasc synthesis since th

_‘
[¢]
=]
£
=
=]
[7¢]
=
o
=
5
=3
o
=
o
-
=
o
Lon ]
[¢]
(=]
(@]
fang
o
=
w
o
=
o
[¢]
8
@]
=
=3
g
(¢}
[oR
o
<
w
-
&
=
o
b
Lo}
o
=)
a
L ans
=
)
o
w
—
-
[¢']
-
o
0
=
3
5
Q
9
P——
L}
o
=
a

acid interr ediatc Acylsulfonamides are an i . .
they serve as carboxylic acid equivalents. The solution phase synthesis of is usually carried out by

nteresting class of compounds
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condensing carboxylic acids (RCO,H) with sulfonamides (RSO,NH,) using dehydrating agents such
as EDC or DCC with the add of excess dimethylaminopyridine (DMAP). The use of DMAP is required
due to the low reactivity of the sulfonamide nucleophile. At the end of the reaction, the
acylsulfonamide is obtained after an acidic workup to protonate the acylsulfonamide-DMAP salt.
However, since this acid lacked an appropriate functional group to attach to a resin, we set out to
investigate the wuse of polymer supported dehydrating agents for the preparation of
acylsulfonamides.'® We wish to report herein our work in the use of the previously reported polymer
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supported version of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (P-EDC) for the preparation of
acvisulfonam iheneiag 1112
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To adapt this reaction to a ‘reverse’ polymer supported version, we first set out to investigate if
P-EDC (prepared by treating Merrifield’s resin with EDC in DMF at 100 °C overnight) would induce
the coupling of a carboxylic acid with a sulfonamide. We were pleased to observe that by simply
treating 4-phenyibenzoic acid with 4-isopropybenzenesuifonamide, P-EDC and excess DMAP (5
equiv.) in CHCl,, the desired acylsulfonamide was isolated after a standard aqueous acid workup.
However, in order to make this a viable procedure for the generation of libraries, we required a
convenient acidic workup to protonate the acylsulfonamide anion and a simple procedure to remove
DMAP from the reaction mixture. Ideally, purification of these reactions would involve a simple
filtration to remove the resin bound reagent and DMAP. We set out to investigate if treating the
reaction mixture with a protic acid would precipitate DMAP from solution as its corresponding salt. A
number of different acids were examined (CSA, TsOH, acetic acid, citric acid) but these failed to
adequately remove DMAP from the reaction mixture. After some experimentation, we found that
Amberlyst-15'% (A-15, a commercially available solid supported sulfonic acid) served as a practical
proton source to both protonate the acylsulfonamide and to remove DMAP from solution as its
corresponding salt. With the use of A-15, generally greater than 95% of the DMAP was routinely
removed [rom the reaction after filtration.

A variety of different solvents were examined in this reaction and it was found that a I:l

mixture of CICH, (‘H_,(“]_ BuOH served to pr ovide the best vields of the Coupled roduct. 1

experlments one equivalent of the sulfonamide to car boxyllc aud was used but after workup. the
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reducing the amount of the sulfonamide to equivalents (relative to the carboxylic acid). The
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equivalents. Typically, 3 equivalents of DMAP are used in these reactions although in model
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experiments with benzoic acid, 2.5 equivalents of DMAP was f b ff
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promoting the condensation reaction. With these optimized conditions, benzoic acid 1
isopropylbenzenesulfonamide 2 to give the corresponding acylsulfonamide 3 in 70% yield and 90%

eacts with 4-

purity as determined by HPLC analysis (equation 1).

Having established reaction conditions for the ‘reverse’ solid phase synthesis of
acylsulfonamides, the scope of this reaction was investigated using 25 sulfonamides.” Table 1
summarizes the results of these reactions. Several points from this table are worthy of comment.
Under the optimized conditions, the coupling reaction was found to be uniformly successtul
irrespective of the sulfonamide partner and the expected acylsulfonamides were furnished in good
yields and purity. Inspection of the crude 'H nmr spectra revealed that there was generally less than
5% of either DMAP or the starting sulfonamide present in the product. The coupling reaction
proceeds well for both electron rich and electron poor benzenesulfonamides. In particular, it was
gratifying to sec that cven the electron poor 4-nitrobenzenesulfonamide was etficiently condensed
with benzoic acid to provide the expected product in good yicld and purity (entry 8). Bulky
substituents on the benzenesulfonamide do not interfere in the coupling reaction as is evident by
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1 2 @-SOsH (A-15) 3
Entry Sulfonamide Yield (%);l Purityb'C
1 methanesulfonamide 66 854
2 2-(carboxymethyl)-benzenesulfonamide 75 92
3 o-toluenesulfonamide 75 85
4 4-methoxybenzenesulfonamide 68 88
5 benzenesulfonamide 56 92
6 2-fluorobenzenesulfonamide 79 92
7 3-chlorobenzenesulfonamide 63 90
8 4-nitrobenzenesulfonamide 63 92
9 2-nitrobenzenesulfonamide 63 92
10 4-chlorobenzenesulfonamide 62 88
11 2,5 dimethylbenzenesulfonamide 76 92
12 2-chlorobenzenesulfonamide 81 88
13 pentafluorobenzenesulfonamide 73 88
4 2-chloro-6-methylbenzenesuifonamide 76 92
15 5-bromo-2-(aminosulfonyl)thiophene 57 90
i6 2,5-dichiorobenzenesuifonamide 73 88
i7 benzylsulfonamide 64 92
i8 4-trifluvoromethyibenzenesuifonamide 76 88
19 3-bromobhenzenesulfonamide 68 86
20 2-phenylbenzenesulfonamide 73 91
21 2-trifluoromethyibenzencsuifonamide 63 91
22 3 73 92
23 74 90
A A7 QN
i A AV
25 78 85
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a) Yields refer to the isolated crude product. b) Purity of the acylsulfonamide was determined by HPLC analysis of the crude reaction

product (uncorrected at 255 nm). ¢) All compounds gave satisfactory 'H nmr and MS data. d) Purity determined by 'H nmr spectra of

the crude reaction product.
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as much as 40% of the starting sulfonamide.

In conclusion, acylsulfonamide libraries of benzoic acid have been prepared in good yields
employing P-EDC as the dehydrating agent. The use of A-15 provides a quick and efficient means of
removing DMAP from the reaction to provide the product in good purity.
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H NMR (400 MHz, acctone-d) 5 10.8 (brs, 1H), 8.35 (m. 1H), 8.04 (m, H) 7.60-7.75 (m, 3H), 7.55 (in, 1H), 7.40-7.48
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{m, 2r), 292 (s, n) ppm. LRMS found m/z 317.9 (M-I, g INOU LVE- ) FEqUIres Si1o0.u. nrrc conditions: \r\—u
AcOH/H,0, B=CH,CN). 0-5 minutes 75%A:25%B, 5-20 minutes linear gradient to 109%A:90%B; retention ume of 11.8

minutes.



