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The synthesis of A-acylsulfonamides has been considered
of great interest to organic chemists owning to their diverse
biological activities as precursors of therapeutic agents for
Alzheimer's disease,1 antibacterial and carbonic anhvdrase II
inhibitory.” antagonists for Angiotensin II° and Leukotriene
D-receptors.” The most common methods for the A-acylation
of sulfonamides are the reaction of parent sulfonamides with
acvlchlorides or anhvdrides in the presence of trialkyl amines,
p}-'ridine,5 H-S0..° Lewis acids” or heterogeneous solid acid.™®
Other methods involve direct coupling of sulfonamides with
carboxylic acids using condensing agents such as carbodi-

imides (EDC or DCC) or N.A"~carboryldiimidazole * However.
most of these procedures have signicant drawbacks such as
long reaction times. low yields. harsh reaction conditions.
tedious workup procedures, or use of environmentally toxic
reagents or media. Thus. there is still need of a simple and
general procedure for the N-acylation of sulfonamides under
mild conditions.

In recent vears. the use of heterogeneous catalysts hag
received considerable interest in various disciplines including
organic synthesis. They are advantageous over their homo-
geneous counterparts due to the prime advantage that in most
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Table 1. Preparation of N-acylsulfonamides catalvzed by HiPW,204-810: or Amberlyst 137
Entry R’ R’ Products Catalyst® Time (min) Yield (%) (lliltl ﬂl(pclr]ﬂ
i 8 95 (94, 92,95, 94 124-126
! Ph Me 3a ii 8 94 (92,9491, 92 (122-124)®
2 Ph i-Pr 3b 1 2 4 120-121
1 3 96
R i 40 90 142-143
-’ Fh Fh 3¢ i 40 88 (146)
) _ . i 3 94 133-134
4 4-Me-CeHs Me 3d i 2 o (138-140)"
, . i 8 87
5 4-MeO-CsH;  Me 3e : q o 188-190
_ . i 8 34 193-194
6 4-NO»C:sHs — Me 3f : s 2 (107199
. i 8 90 189-190
7o HCHGH o Me 3¢ i g 9] (192-194Y°
8 Me Me 3h 1 2 86 96-97
i 3 87
_ . i 5 79 93-94
9 Me i-Pr 3i ii 3 75 (97-99) &b
. ) i 30 89 146-148
10 Me Fh 3 i 30 87 (148-153)"

“All the products were characterized by their spectral properties ('H NMR, "*C NMR)and element analysis. bCataI)-‘st 12 60%% HaPW:2046-810: (2 mal®o).

1: Amberlvst 15 (2 mol%). ‘Isolated vields after recveling of catalvst.
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of the cases the catalvst can be recovered easily and reused.””
Tungstophosphoric acid supportedon silica gel (H;PW 2O~
Si0-) and Amberlyst 15 have been used as efficient hetero-
geneous catalysts for many organic transformations because
of their low cost. ease of preparation. catalyst recvcling. and
ease of handling.”']: We now report a simple and efficient
route to synthesis of A-acvlsulfonamides using H;PW;:04;-
Si0-~ or Amberlyst 13 as an efficient and environmentally
benign catalyst under solvent-free conditions (see Scheme 1).

First. to optimize the amount of catalyst. the reaction of
benzenesulfonamide (1 mumol) with acetic anhvdride (2 mmol)
under solvent-free conditions at room temperature was selected
as amodel. The best result was obtained with 2 mol% H:PW,:Ox-
Si0- (60%. w/w) or Amberlyst 15, Higher amounts of catalyst
did not lead to significant change in the reaction vields.

Based on the optimized reaction conditions, a range of
A-acylsulfonamides was synthesized by the reaction of sulfon-
amide (1. 1 mmol) with anhyvdride (2. 2 mmol). The reaction
proceeded at room temperature within 45 minutes in excellent
vields after the addition of the acid catavlst H;PW;:04;-S10-
or Amberlyst 13 (see Table 1). In these experiments. the
catalyst was isolated by filtration and could be reloaded with
fresh reagents for further runs. thus, recvclization of catalyst
is possible without significant loss of activity (Table L. entry
1). In addition. we noticed also that the vields of products
were almost similar with these two catalysts.

In order to show the merit of the presented protocol. the
model reaction between benzenesulfonamide of acetic anhy-
dride was described. and different catalysts such as H-SO..
Fe-exchanged montmorillonite K10 (K 10-Fe(), silica sulfuric
acid (SSA). silica chloride (Si0--Cl). ZnCl. [ were subjected
to the reaction (Table 2). All the reactions were run in the same
conditions. and similar amounts of catalysts (2 mol%) were
used. Table 2 revealed that H;PW):045-S10- and Amberlyst
15 were equally efficient and environmentally benign catalysts
in the synthesis of V-acylsulfonamides.

Experimental Section

General procedure forthe preparation of 3. To a mixture of
sulfonamide (1 mmol). anhydride (2 mmol). 60% HsPW,~Ou;-
Si0: (2 mol%) or Amberlyst 13 (2 mol%) was added. The
mixture was stirred at room temperature for an appropriate

Table 2. Comparison of the effect of catalysts in synthesis of' ¥-(phenyl-
sulfonvl)acetamide

Entry Catalysis Yield/%
| H,S0, 28
2 K10-FeO 42
3 SSA 83
4 310:-C1 80
3 ZnCls 88
6 I 41
7 60% H;PW (:040-810; 935
8 Amberlyst 13 94

“Benzenesulfonamide: acetic anhydride = 1: 2: reactions executed at room
temperature for 8 mn.

Notes

time (Table 1). After completion of the reaction (TLC), 10 mL
EtOAc was added to the reaction mixture and the catalyst was
recovered by filtered. The organic laver was dried over MgSQO..
the solvent was evaporated and puried by column chromato-
graphy on silica gel using EtOAc-petroleum ether as elue to
afford pure N-acylsulfonamides in 75-97% yields.

N-(Phenylsulfonyl}isobutyramide (3b). White solid. m.p.
120-121 °C: '"H NMR (CDCla. 300 MHz) 6 9.20 (br s. 1H),
8.12(d./J=6.6Hz 2H). 782 (t, J=6.6 Hz. 1H), 7.64 (t,/ =
7.3Hz.2H).2.58 (m. LH). 1.02 (d. /= 6.8 Hz. 6H): °C NMR
(CDCls, 75 MHz) 6 180.4, 136.37. 130.8. 128.2, 128.1. 125.0,
124.8.36.2.20.4, 20.2: Anal. calcd for CioHi:NQsS: C 52.85.
H35.77, N 6.16; found: C 52.68, H 5.52. N 6.22.

N-(4-Methoxyphenylsulfonyl)acetamide (3e). White solid.
m.p. 188-190 °C: '"H NMR (CDCls. 300 MHz) 6 9.26 (br s.
1H).8.10(d../=8.5 Hz. 2H), 7.52 (d, /= 8.5 Hz, 2H). 3.82 (s.
3H). 2.02 (s. 3H): *C NMR (CDCls. 75 MHz) 5 176.2. 165.3.
130.1, 126.0, 125.8. 111.2. 110.8, 57.2. 22.4; Anal. caled for
CoHuNQ4S: C47.15. H4.84. N6.11: found: C 46.96, H 4.70.
N6.18.
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