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The crystal structure of the title compound, C11H16-

N4O2S�H2O, a pancreatic B-cell selective KATP channel

opener, reveals that that the N-alkylsulfonylguanidine moiety

of the drug containing the two guanidine NH groups in the

same spatial orientation (in parallel) is closely related to the

N-alkylcyanoguanidine moiety of pinacidil in the solid state.

The results con®rm that the title drug may be considered as a

hybrid compound between pinacidil and diazoxide. The crystal

packing involves four hydrogen bonds which link the drug and

water molecules.

Comment

The crystal structure of the title compound, (I), was deter-

mined in order to con®rm that the best representative of

pancreatic B-cell selective KATP channel openers belonging to

the class of pyridothiadiazine dioxides is structurally related to

both diazoxide (a benzothiadiazine dioxide KATP channel

opener; Bandoli & Nicolini, 1977) and pinacidil (a pyridyl-

alkylcyanoguanidine KATP channel opener; Pirotte, Dupont et

al., 1993).

The crystal packing of (I) is dominated by four hydrogen

bonds (Table 2). The water molecule is an acceptor in two NÐ

H� � �O bonds and a donor in OÐH� � �N(pyridinic) and OÐ

H� � �O(sulfoxide) bonds. This scheme con®rms the 4H-tauto-

meric form as N4 is involved in a hydrogen bond, whereas N2

is not included in any close intermolecular contact. The

orientation of N4ÐH and N11ÐH is similar to that of the two

guanidine NH groups observed in pinacidil.

Experimental

The synthesis of the title compound, (I), has been described by

Pirotte, de Tullio et al. (1993). Crystals of (I) were obtained by slow

evaporation of a methanol solution.
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Crystal data

C11H16N4O2S�H2O
Mr = 286.35
Trigonal, R3
a = 26.198 (5) AÊ

c = 11.024 (7) AÊ

V = 6552 (4) AÊ 3

Z = 18
Dx = 1.306 Mg mÿ3

Cu K� radiation
Cell parameters from 30

re¯ections
� = 20.7±40.7�

� = 2.08 mmÿ1

T = 293 (2) K
Prism, colourless
0.57 � 0.38 � 0.34 mm

Data collection

Stoe±Siemens AED four-circle
diffractometer

! scans
Absorption correction:  scan

(EMPIR; Stoe & Cie, 1987)
Tmin = 0.351, Tmax = 0.493

6653 measured re¯ections
2166 independent re¯ections
1429 re¯ections with I > 2�(I)

Rint = 0.049
�max = 60.0�

h = ÿ29! 25
k = 0! 29
l = ÿ12! 12
2 standard re¯ections

frequency: 60 min
intensity decay: 5%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.077
wR(F 2) = 0.251
S = 1.05
2166 re¯ections
185 parameters
H atoms treated by a mixture of

independent and constrained
re®nement

w = 1/[�2(Fo
2) + (0.1779P)2

+ 0.4536P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.44 e AÊ ÿ3

��min = ÿ0.27 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.00026 (11)

Table 1
Selected geometric parameters (AÊ , �).

S1ÐO2 1.386 (5)
S1ÐO1 1.433 (5)
S1ÐN2 1.542 (4)
N2ÐC3 1.330 (6)

C3ÐN11 1.329 (6)
C3ÐN4 1.343 (6)
N11ÐC12 1.476 (7)

N2ÐS1ÐC10 107.0 (2)
C3ÐN2ÐS1 122.7 (4)
N11ÐC3ÐN2 119.5 (5)
N11ÐC3ÐN4 116.4 (4)

N2ÐC3ÐN4 124.1 (5)
C3ÐN4ÐC5 125.1 (4)
C3ÐN11ÐC12 124.6 (5)

C10ÐS1ÐN2ÐC3 15.4 (6)
S1ÐN2ÐC3ÐN11 173.2 (5)
S1ÐN2ÐC3ÐN4 ÿ7.9 (8)
N11ÐC3ÐN4ÐC5 172.6 (5)
N2ÐC3ÐN4ÐC5 ÿ6.3 (9)
C3ÐN4ÐC5ÐC10 8.8 (8)

N2ÐS1ÐC10ÐC5 ÿ12.4 (5)
N2ÐC3ÐN11ÐC12 ÿ4.9 (9)
C3ÐN11ÐC12ÐC13 79.4 (10)
C3ÐN11ÐC12ÐC14 ÿ150.1 (7)
N11ÐC12ÐC14ÐC15 168.2 (8)
N11ÐC12ÐC14ÐC16 ÿ71.0 (8)

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

N4ÐH4� � �O3i 0.72 (6) 2.21 (6) 2.872 (6) 154 (6)
N11ÐH11� � �O3i 1.00 (6) 1.99 (6) 2.961 (6) 161 (5)
O3ÐH31� � �N8ii 0.86 (7) 2.27 (7) 2.997 (6) 141 (7)
O3ÐH31� � �O1 0.86 (7) 2.24 (8) 2.801 (7) 122 (6)
O3ÐH32� � �O2iii 0.68 2.12 2.771 (6) 161

Symmetry codes: (i) 1ÿ x;ÿy; 1ÿ z; (ii) 2
3� y; 1

3ÿ x� y; 1
3ÿ z; (iii)

2
3ÿ y; xÿ yÿ 2

3;
1
3� z.

All H atoms (with the exception of the nitrogen-bound atoms H4

and H11, and the water H atoms H31 and H32) were included in the

re®nement as riding, with isotropic displacement parameters ®xed at

1.2Ueq of the parent atom (1.5Ueq for methyl H atoms). Atoms H4,

H11, H31 and H32 were re®ned isotropically, their displacement

parameters being ®xed at 1.2Ueq of the N or O atom. H32 was,

however, kept ®xed in the last cycles of least-squares re®nement. The

large value (0.25) of wR at the end of the re®nement could be related

to a slight disorder of the N-alkylsulfonylguanidine moiety. Some of

its atoms exhibit rather large values of the anisotropic displacement

parameters. Various data collections undertaken with Mo K� radia-

tion on different samples mounted on the Stoe four-circle diffract-

ometer and also on a MAR345 image-plate diffractometer yielded

similar results.

Data collection: DIF4 (Stoe & Cie, 1987); cell re®nement: DIF4;

data reduction: REDU4 (Stoe & Cie, 1987); program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

ORTEPIII (Burnett & Johnson, 1996); software used to prepare

material for publication: SHELXL97.
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Figure 1
The molecular structure of (I) with the atom-labelling scheme.
Displacement ellipsoids are shown at the 50% probability level.
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