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The title complex, [Zn(C10H6NO2)2(H2O)2]�2H2O, has a

distorted octahedral coordination, in which the ZnII atom lies

on a centre of symmetry. The coordination bond length of the

aqua O atom, 2.208 (2) AÊ , in the axial direction is longer than

those of the carboxylato O atom and the ring N atom of the

bidentate isoquinoline-1-carboxylate ligand in the equatorial

plane [2.068 (2) and 2.084 (3) AÊ , respectively].

Comment

Isoquinoline-1-carboxylic acid (IQCA) inhibits the copper

enzyme, dopamine �-hydroxylase (Townes et al., 1990).

Previously, the crystal structures of the CuII (Tomas et al.,

1999), SnIV (Smith et al., 1995), CoII and NiII complexes

(Okabe & Muranishi, 2002) of IQCA have been reported,

establishing the coordination modes of the complexes. In this

study, we sought to determine the structure of the ZnII

complex (I), because ZnII has many important biological

functions, for example as a catalytic ion in many enzymes such

as alcohol dehydrogenase (Esposito et al., 2002), or a zinc

®nger motif in a ribosomal protein (Dresios et al., 2002) or

an insulin-mimetic complex in metallopharmaceutical

compounds (Sakurai et al., 2002).

The molecular structure of (I) is shown in Fig. 1. The ZnII

atom has a distorted octahedral coordination, in the trans

form, de®ned by two N atoms and two O atoms of the two

bidentate ligands in the equatorial plane, and two axial aqua O

atoms. The Zn atom lies on a centre of symmetry. The

coordination mode of (I) strongly resembles that of the CoII

and NiII complexes (Okabe & Muranishi, 2002). The coordi-

nation bond length in the axial direction [Zn1ÐO1W

2.208 (2) AÊ ] is longer than those in the equatorial plane (Table

1). The OÐZnÐN chelate angle of the ®ve-membered ring,

78.91 (10)�, is larger than in the CoII complex, 78.25 (7)�, but

smaller than in both the NiII complex, 80.00 (9)� (Okabe &

Muranishi, 2002), and the CuII complex, 82.96 (12)� for one of
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the two isoquinoline-1-carboxylate ligands and 83.15 (12)� for

the second (Tomas et al., 1999). The coordinated MÐN bond

lengths are 2.096 (2) (CoII), 2.039 (3) (NiII), 2.084 (3) (ZnII),

and 1.957 (3) and 1.969 (3) AÊ (CuII). These results indicate

that the order of stability of these complexes corresponds to

the well known Irving±Williams series, CoII < NiII < CuII >

ZnII. In the crystal structure, the isoquinoline rings are stacked

with respect to each other, with a mean separation distance of

3.392 (5) AÊ , in a manner similar to that in the CoII and NiII

complexes (Okabe & Muranishi, 2002). Hydrogen bonds are

formed between the coordinated water, the carboxylate group

and the uncoordinated water molecules (Table 2).

Experimental

Colorless plate-shaped crystals of (I) were obtained by slow

evaporation of a methanol±water solution (90:10%, v/v) of a mixture

of isoquinoline-1-carboxylic acid and ZnSO4�7H2O (molar ratio 4:1).

Crystal data

[Zn(C10H6NO2)2(H2O)2]�2H2O
Mr = 481.77
Monoclinic, P21=n
a = 12.224 (1) AÊ

b = 5.341 (2) AÊ

c = 15.191 (1) AÊ

� = 97.625 (7)�

V = 983.0 (4) AÊ 3

Z = 2

Dx = 1.628 Mg mÿ3

Mo K� radiation
Cell parameters from 25

re¯ections
� = 12.8±14.5�

� = 1.30 mmÿ1

T = 296.2 K
Plate, colorless
0.30 � 0.10 � 0.05 mm

Data collection

Rigaku AFC-5R diffractometer
!±2� scans
Absorption correction:  scan

(North et al., 1968)
Tmin = 0.855, Tmax = 0.937

2598 measured re¯ections
2247 independent re¯ections
1477 re¯ections with I > 2�(I)

Rint = 0.026
�max = 27.5�

h = 0! 15
k = 0! 6
l = ÿ19! 19
3 standard re¯ections

every 150 re¯ections
intensity decay: 0.4%

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.036
wR(F 2) = 0.129
S = 0.82
2247 re¯ections
142 parameters

H-atom paramters constrained
w = 1/[�2(Fo

2) + (0.1P)2]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.32 e AÊ ÿ3

��min = ÿ0.33 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Zn1ÐO1 2.068 (2)
Zn1ÐO1W 2.208 (2)

Zn1ÐN1 2.084 (3)

O1ÐZn1ÐO1W 90.11 (9)
O1ÐZn1ÐN1 78.91 (10)

O1WÐZn1ÐN1 91.71 (9)
Zn1ÐO1ÐC10 115.4 (2)

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

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

O1WÐH1A� � �O1i 0.81 2.03 2.831 (3) 169
O1WÐH1B� � �O2Wii 0.82 2.01 2.830 (4) 172
O2WÐH2A� � �O2 0.82 1.90 2.721 (4) 175
O2WÐH2B� � �O2Wiii 0.82 2.17 2.944 (3) 157

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

2� y; 1
2ÿ z; (iii) 1

2ÿ x; yÿ 1
2;

1
2ÿ z.

H atoms were treated in the riding model approximation.

Data collection: MSC/AFC Diffractometer Control Software

(Molecular Structure Corporation, 1992); cell re®nement: MSC/AFC

Diffractometer Control Software; data reduction: TEXSAN (Mole-

cular Structure Corporation, Rigaku Corporation, 2000); program(s)

used to solve structure: SIR97 (Altomare et al., 1999) & DIRDIF94

(Beurskens et al., 1994); program(s) used to re®ne structure:

SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEPII

(Johnson, 1976); software used to prepare material for publication:

TEXSAN.
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Figure 1
ORTEPII (Johnson, 1976) drawing of (I), with the atomic numbering
scheme. Ellipsoids for non-H atoms are drawn at the 50% probability
level. Atoms marked with an asterisk (*) are at the symmetry-related
positions (ÿx, ÿy, ÿz).
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