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Sulfonylureas have constituted an important class of there
peutical agents in medicinal chemistry since the discovery ¢
their hypoglycemic activity and weed-growth inhibiting
properties. Sulfonylurea hypoglycemic tolbutamitdend
sulfonylurea herbicidésare among most representative "
examples. Even though their synthetic, pharmacologica c®
studies, and structure-activity relationship studies are repor c
ed frequently, their studies for hydrogen bonding self- o o
assemblies are relatively rare. Recently, sulfonylurea moti (a)
was extensively used for the generation of calixarene cags . 1 orrEP (5006 probability themal ellipsoids) views of (a)
sules® Calix[4]arene tetrasulfonylurea derivatives dimerize compound1, and (b) compound. Solvent acetonitrile in the
to the capsules with certain cavities through hydrogen bondsystal structure of is omitted for clarity.
in a cyclic “head-to-tail” arrangement. To investigate the
hydrogen bonding patterns of simple and acyclic sulfony- oB
lurea homodimers we synthesized two types (diaryl, anc ¢
alkyl aryl) of sulfonylureas. We report here the hydrogen
bonding patterns, x-ray crystal structures, and crystal pack
ing diagrams of these sulfonylureas.

In order to find out structure-pattern relationship in the
hydrogen bonding array of sulfonylurea, we prepared sulfo
nylureasl and2 by using the reactions pftoluenesulfonyl
isocyanate with methylamine and aniline in 88% and 96%
yield, respectively. After purification, x-ray diffraction-
grade single crystals of the compoutéland2” were grown
by slow solvent evaporation of an acetonitrile solution anc
vapor diffusion technique (chloroform:solvent, hexane:non-
solvent), respectively. The x-ray crystal structures of thes:
sulfonylureas are shown in Figure 1.
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Sulfonylureadl and2 are readily self-assembled to homo-
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dimers1-1and2-2 respectively. Hydrogen bonding patterns Figure 2. Views of the H-bound dimers of (d)1and (b)2-2

%ashed lines are indicative of H-bonding interaction. The numbers

and distances in the homodimers of these sulfonylureas a
y in boldface represent the H-bonding distances.

shown in Figure 2. In the case of alkyl aryl sulfonylurea
homodimerl-1 the usual “head-to-tail” hydrogen bonding
pattern, which is typically observed in the crystal structureghe combination of aromatic-aromatic interactions and steric
of urea derivatives, is the normal mode of hydrogen bondeffects. This rationale is further supported by the comparison
ing.8 However, the diaryl sulfonylureéashows a rare “head- of packing diagrams betwednand?2 (Figure 3). In crystal
to-head” hydrogen bonding pattern which may attribute tgpacking, hydrogen bonding and aromatic-aromatic interac-
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(b)

Figure 3. Crystal packing diagrams of (a) compouhdiewed
down the crystallographia axis, and (b) compoun@ viewed
down the crystallographic axis.
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participation of one of sulfonyl oxygens in hydrogen bond-
ing. In the homodimers of normal ureas, two hydrogen
bonding distances are almost identical. Because sulfonylurea
has two hydrogen bonding N-H donors and two acceptors
(O-S, and O=C), there are three different hydrogen bonds
(two N-H---O=C and one N-H---O-S) in sulfonylurea homo-
dimers. These hydrogen bonding distances are in the range
of 2.804 A-3.549 A (Figure 2). The main reason for the dis-
crepancy in hydrogen bonding distance results from the
increased acidity (increased donor ability) of the sulfony-
lurea-NH protori® Therefore sulfonylurea-NH proton
makes the strongest hydrogen bond in bbth (SON-
H---O=C, N---O distance: 2.804 A) &h@ (SO:N-H---O-S,
N---O distance: 2.815 A). The distances of two remaining
hydrogen bonds are similar in1 (3.014, 3.058 A) but dif-
ferent in2-2(2.998, 3.549 A). The difficulty to obtain the
heterodimerl-2 by mixing equimolar quantity of and2
may be attributable to the difference in hydrogen bonding
patterns, shapes, and distances between homodimensd
2.2

In summary, we observed two different types of hydrogen
bonding pattern (“head-to-head” and “head-to-tail”) in phar-
macologically important sulfonylureas depending on the
nature of substituents (aryl and alkyl) of amine components.
We analyzed the hydrogen bonding characteristics such as
patterns, shapes, and distances in the sulfonylurea homo-
dimeric units with the aid of x-ray crystal structures and
packing diagrams of sulfonylureds and 2. This study
clearly demonstrates that sulfonylurea is a useful hydrogen
bonding motif with multiple donor and acceptor sites.
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tions play important roles. In the cases of alkyl aryl and diaPark for the x-ray work.
ryl sulfonylureas, aromatic-aromatic interactions as well as

hydrogen bonding might be expected to influence crystal
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