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4,4,5,5-Tetramethyl-2-(thiazol-2-yl)imidazolidine-

1,3-diol

In the crystal structure of the title compound, C;oH7N30O,S,
the packing of the molecules is mainly a result of two types of
O—H- ‘N hydrogen-bonding interactions, forming a two-
dimensional network.

Comment

The design and synthesis of multidimensional molecule-based
magnetic materials is one of the major challenges in molecular
materials research (Kahn 1993; Laget et al., 1998; Vaz et al.,
1999; Yamamoto et al., 2001). Nitronyl nitroxide radicals, due
to their intriguing structural diversity and potential applica-
tions, have played a prominent role in the design and
construction of molecular magnetic materials (Vasilevsky et
al., 1998; Marvilliers et al., 1999; Hirel et al., 2001; Li et al.,
2003). However, problems associated with the preparation of
key intermediates of nitronyl nitroxides are probably the
reason for the limited number of developments reported so far
on structural variations in nitronyl nitroxides (Lin et al., 2003;
Wang et al., 2004). During the course of synthesizing a novel
thiazolyl-substituted nitronyl nitroxide radical, we also
obtained the title compound, (I), as an intermediate, and we
now report its synthesis and crystal structure.
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The molecular structure of (I) is shown in Fig. 1, and
selected bond lengths and angles are given in Table 1.

There are two types of intermolecular O—H- - -N hydrogen-
bonding interactions in the crystal structure of (I). One type of
hydrogen bond occurs between the N atom of the thiazole ring
and one O atom of a symmetry-related imidazolidine ring
(Table 2). The other type of hydrogen bond exists between
two adjacent imidazolidine rings: one O atom of one imida-
zolidine ring and one N atom of a neighbouring molecule form
double hydrogen bonds (Table 2). In the crystal structure,
single and double hydrogen bonds are alternately arranged in
such a way that six adjacent molecules form a ring. Thus, the
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Figure 1
A drawing of the title compound, with the atom labelling. Displacement
ellipsoids are drawn at the 30% probability level.

molecules of (I) are linked via intermolecular O—H---N
hydrogen bonds, resulting in a two-dimensional network
arrangement (Fig. 2).

Experimental

The title compound was synthesized by dissolving 2,3-dimethyl-2,3-
bis(hydroxylamino)butane (1.48 g, 10 mmol) in an ethanol solution
(20 ml) of 2-thiazolecarboxaldehyde (1.07 g, 10 mmol), following the
method of Ullman et al. (1970). The resulting solution was refluxed
for 5h and then stirred for 24 h at 298 K. The mixture was then
filtered to remove a white precipitate and the clear filtrate was
allowed to stand at 298 K in the dark for three weeks. Yellow crystals
of (I) suitable for X-ray diffraction were obtained. Analysis, found: C
49.43, H 7.12, N 17.18%; calculated for C,,H,7,N50,S: C 49.36, H 7.04,

N 17.27%.

Crystal data

C1oH17N50,S

M, = 243.33

Monoclinic, P2,/c
6.9785 (5) A

b = 187982 (13) A

¢ =10.0764 (7) A

B =107.367 (1)°

V = 126159 (15) A

Z=4

Data collection

Bruker SMART CCD area-detector
diffractometer

¢ and w scans

Absorption correction: multi-scan
(SADABS; Bruker, 2002)
Tnin = 0.909, Tpax = 0.934

10799 measured reflections

Refinement

Refinement on F?

R[F? > 20(F?)] = 0.053

WR(F?) = 0.148

S =1.06

2886 reflections

151 parameters

H-atom parameters constrained

D, =1281 Mgm™

Mo Ko radiation

Cell parameters from 4327
reflections

0 =3.0-27.6°

u=025mm™!

T=273(2)K

Prism, yellow

0.39 x 0.29 x 0.28 mm

2886 independent reflections
2326 reflections with 1 > 20(1)
Ry = 0.015

Omax = 27.5°
h=-8—9
k=-24— 24
[=-13—- 12

w = 1/[0*(F,%) + (0.0644P)*
+ 0.6505P]
where P = (F,” + 2F2)/3
(A/0) max < 0.001
APmax =049 ¢ A7
APmin = —033 ¢ A7

Figure 2
The two-dimensional network arrangement of the crystal structure of (I),
viewed along the [100] axis. Dashed lines indicate hydrogen bonds.

Table 1

Selected geometric parameters (A, °).

s1—Cl1 1.696 (3) N2—C4 1.460 (2)
S1—C3 1.718 (2) N2—C6 1.500 (3)
O1—-N2 1.4330 (19) N3—-C4 1.484 (2)
02—N3 1.4415 (19) N3—-C5 1.526 (2)
N1-C3 1.298 (3) c1-c2 1.326 (4)
N1—-C2 1.387 (3) C5—C6 1.536 (3)
C1—S1-C3 89.95 (13)  C4—N2—C6 10536 (15)
C3—N1—-C2 109.7 (2) 02—N3—C4 106.26 (14)
O1—N2—C4 106.35 (13) 02—N3—C5 112.83 (15)
O1—-N2—-C6 110.21 (15) C4—N3-—-C5 106.57 (13)
Table 2 .

Hydrogen-bond geometry (A, °).

D-H--A D-H H--A D---A D-H--A
O1—H1-- -le_ 0.82 2.00 2.821 (3) 174
02—H2---N3" 0.82 2.10 2.848 (2) 151

Symmetry codes: (i) x, =y + 3,z 4+ % (i) —x+1,—y+1, -z + 1.

H atoms were placed in calculated positions and refined using a
riding-model approximation with bond lengths and Uj,,(H) values as
follows: 0.93 A and 1 2U4(C) for CspH; 0.96 A and 1 SUeq(C) for
methyl CHs; 0.98 A and 1.2U4(C) for methine CH; 0.82 A and
1.5U.4(O) for hydroxyl OH.

Data collection: SMART (Bruker, 2002); cell refinement: SAINT
(Bruker, 2002); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
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SHELXTL (Bruker, 2002); software used to prepare material for
publication: SHELXL97.

This work was supported by the National Natural Science
Foundation of China (grant No. 20471026) and the Natural
Science Foundation of Henan Province (grant No.
0311021200).
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