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Hexaaquazinc(ll) bis[trichloro(3,7-dihydro-
1,3,7-trimethyl-1H-purine-2,6-dione-xN°)-

zincate(ll)] dihydrate

The title compound, [Zn(H,0)¢][ZnCl3(CsH;(N40O,)],-2H,0,
consists of two disordered water molecules, one hexahydrated
Zn" cation and two [Zn''Cls(caffeine)]” anions, which are
arranged around an inversion center. The coordination
around the hexahydrated Zn'" cation is octahedral. This
cation is linked with [Zn"Cls(caffeine)]” anions and water
molecules via O—H---O hydrogen bonds. Moreover, O—
H..-O and O—H---Cl hydrogen bonds are co-operative in
building up two-dimensional bilayers in which hexahydrated
Zn" cations are sandwiched between two layers of
[Zn"'Cl;(caffeine)] anions, which are anti-parallel to each
other.

Comment

Caffeine has been found to inhibit postreplication repair of
both ultraviolet and chemically induced damage in DNA
(Roberts, 1978, 1981), and its influence on both animal and
vegetable cell behavior in normal and abnormal situations is
under continuous investigation. Caffeine coordination
complexes of divalent metal ions remains an active area of
research (Bandoli ef al., 1976; Bushnell ef al., 1983; Cramer et
al., 1981; Crowston et al., 1986; Goodgame et al., 1984; Melnik
et al., 1998). We report here a new compound, (I), in which
caffeine (Caf) is coordinated with zinc(II).

(I:Ha CI\Zn/CI -
5 Oy N N Cl
[ ZnH,06] = - T [ > S 2H,0
HaC” \
)

The title compound consists of two disordered water mol-
ecules, one hexahydrated Zn" cation and two [ZnCl,(Caf)]~
anions which are built up by coordination of a caffeine mol-
ecule on a [ZnCl;]™ anion (Fig. 1). The Zn—O distances range
from 2.0684 (19) to 2.1101 (19) A. The hexahydrated Zn" ion
is located at an inversion center and the coordination around
the metal ion is roughly octahedral, with slight elongation
along one direction (Table 1). The hexahydrated Zn"" cation is
linked with the [ZnCl;(Caf)]™ anion and to the disordered
water molecule via O—H- - -O hydrogen bonds (Table 1).

The structure of the [ZnClz(Caf)]™ anion is stablized by
intramolecular C—H- - -O and C—H- - -Cl (Table 1) hydrogen
bonds (Steiner & Desiraju, 1998). The three Zn—Cl bond
distances [2.2435 (6), 2.2497 (7) and 2.2707 (7) A] are longer
than those typically observed for dichlorozinc(II) compounds
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Figure 1
The asymmetric unit and symmetry-related moieties of (I), showing the
atom labels and 35% probability displacement ellipsoids. Atoms O6A and
O6B are two components, with occupancies of 0.78 and 0.22, respectively,
of a disordered water molecule. Unlabeled atoms are related by the
symmetry code (—x, —y, 1 — z). Hydrogen bonds are illustrated as dashed

lines.

a

Figure 2
A stereoview of the packing. Hydrogen bonds are depicted by dashed
lines. H atoms not involved in hydrogen bonding have been omitted for
clarity.

(Matthew & Palenik, 1971), but they are comparable to those
of [Zn"Cls(thiamine)] (Bencini & Borghi, 1987). The Zn—N
distance [2.0495 (18) A] is similar to those reported for other
Zn complexes (Cires-Mejias et al., 2004; Ghosh & Bharadwaj,
1997), and N3—C4 [1.371 (3) A] is longer than in trans-
[PtCl,(caffeine),]-H,O (Crowston et al., 1986). The C4—N3—
C5 angle [103.63 (18)°] is normal compared with those of
other caffeine ligands (Bandoli et al., 1976; Crowston et al.,
1986; Romero-Molina et al., 1986; Goodgame et al., 1984), but
smaller than that of caffeine [107.8 (3)°; Crowston et al., 1986;
Parvez & Fervez, 1994].

Molecules of (I) are connected by O—H---O and O—
H- - -Cl hydrogen bonds (Table 1) to form two-dimensional
bilayers (Fig. 2) parallel to the (010) plane. The hexahydrated
Zn" cations are sandwiched between two layers of
[ZnCl3(Caf)]™ anions which are anti-parallel to each other.

The whole structure is established by translation of the bilayer
mirroring image on the (010) plane. There are no interactions
between neighboring bilayers.

Experimental

Caffeine and ZnCl, in a 1:3 molar ratio were mixed and dissolved in
sufficient water by heating to a temperature where a clear solution
resulted. Crystals of (I) were formed by gradual evaporation of water
over a period of one week at 293 K. IR (KBr, cm™"): 3582 (br), 3096,
1707 (s), 1665 (s), 1605, 1549 (s), 1514, 1461, 1412, 1362, 1317, 1281,
1225, 1175, 1037, 980, 896, 763, 748, 618, 492, 438.

Crystal data

[Zn(H,0)4][ZnCl3(CsH1oN40,) - Z=2
2H,0 D, =1.767 Mg m™
M, = 941.40 Mo Ka radiation

Monoclinic, P2L/n Cell parameters from 890

a =8.8699 (6) A reflections
b =19.7245 (13) A 0 =2.3-34.6°
¢ =10.8701 (7) A w=253mm™
B = 111.508 (1)° T =298 (2) K

V=17693 (2) A3 Prism, colorless

0.30 x 0.25 x 0.20 mm

Data collection

Bruker SMART APEX CCD area-
detector diffractometer

¢ and o scans

Absorption correction: multi-scan
(SADABS; Bruker, 2000) h =
Tnin = 0.473, Tpax = 0.603 k=-23—->21

9304 measured reflections =

3178 independent reflections
2841 reflections with I > 20(I)
Rine = 0.017

Omax = 25.2°

Refinement

Refinement on F?
R[F? > 20(F%)] = 0.027
wR(F?) = 0.070

S =1.06

3178 reflections

229 parameters

w = 1/[0*(Fy?) + (0.0401P)*
+0.441P)
where P = (F,” + 2F2)/3
(A/0)max = 0.002
Apmax =029 e A3
Apmin = =030 e A3

H atoms treated by a mixture of
independent and constrained

refinement
Table 1 .
Hydrogen-bond geometry (A, °).
D—H---A D—H H---A D---A D—H.--A
O5—H5WA---064 0.84 (3) 1.88 (1) 2725 (4) 177 (3)
O5—H5WA---O6B 0.84 (3) 178 (2) 2.569 (11) 154 (2)
O5—H5WB- - -Cll’ 0.84 (3) 2.36 (1) 3.176 (2) 162 (2)
03—H3WA---02 0.84 (3) 1.96 (3) 2.803 (2) 176 (3)
03—H3WB- - -CI2* 0.85 (3) 228 (3) 3.1037 (19) 167 (3)
O4—H4WA.- - -Cl1 0.84 (3) 2.39 (2) 3.180 (2) 156 (3)
04—H4WB- - .CI3" 0.84 (3) 2.60 (1) 3.430 (2) 173 (3)
06A—H6A1---01" 0.85 2.00 2.838 (3) 170
06A—H6A2---CI3" 0.85 2.57 3.388 (3) 161
06B—H6B1---01" 0.85 2.32 2.821 (9) 118
Cl—H1B---02 0.96 2.30 2.736 (3) 107
C3—H3B---01 0.96 227 2.703 (3) 106

Symmetry codes: (i) —x+1,—y+1,—z; (i) x,y,z+1; (i) x+1,y,z+1; (iv)
x—1,y,z5(v) —x,—y+1, —z.

H atoms of water molecules were located in difference Fourier
maps, and incorporated in the refinement with Ujo(H) = 1.2-
1.5U4(O). Other H atoms were placed in calculated positions and

m1850

Jinetal. « [Zn(H,0)6][ZnCl5(CgH1oN40,)],-2H,0

Acta Cryst. (2005). E61, m1849-m1851



metal-organic papers

allowed to ride on their parent atoms at distances of 0.93 (C5—HS)
and 0.96 A (methyl), with Ujso(H) = 1.2-1.5U.4(C). A water molecule
is disordered over two sites, O6A and O6B, with occupancies of 0.78
and 0.22, respectively.

Data collection: SMART (Bruker, 2000); cell refinement: SMART;
data reduction: SAINT (Bruker, 2000); program(s) used to solve
structure: SHELXS97 (Bruker, 2000); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
SHELXTL; software used to prepare material for publication:
SHELXTL.
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