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trans-Diaquabis(isoquinoline-1-carboxylato-x*N,O)-

manganese(ll) dihydrate

The centrosymmetric title complex, [Mn(C;oHgNO,),-
(H,0),]-2H,0, contains a six-coordinate Mn'" ion displaying
distorted octahedral coordination geometry defined by the
two isoquinoline N atoms, two O atoms of the carboxylate
groups and two O atoms of the water molecules. The
isoquinoline-1-carboxylate ligands lie in trans positions with
the two water ligands occupying the axial positions. The
complex molecules are linked together by intermolecular
hydrogen bonds involving the uncoordinated water molecules.

Comment

Isoquinoline-1-carboxylic acid (IQCA) is a potent inhibitor of
the copper enzyme dopamine B-hydroxylase (Townes et al.,
1990). To date, the crystal structures of the Cu" (Tomas et al.,
1999), Sn'Y (Smith et al, 1995), Co" and Ni" (Okabe &
Muranishi, 2002), and Zn" complexes (Okabe & Muranishi,
2003) of IQCA have been reported. Here, we have obtained
crystals of the title compound, (I), and carried out the struc-
tural analysis of this Mn" complex.
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Complex (I) is hexacoordinate, with the Mn"" ion at a centre
of symmetry, similar to the Co", Ni"' and Zn"" complexes. The
two isoquinoline-1-carboxylate ligands chelate the metal
through the N atom and one O atom to form the equatorial
plane. Two water molecules are located at the axial positions
and complete the octahedron. The isoquinoline-1-carboxylate
and the Mn" ion form a five-membered ring, which is also
present in the other complexes. In this ring, the Mn—O bond
length is 2.1408 (8) A and the Mn—N bond length is
2.2196 (9) A. The previously reported M—N bond lengths are
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2.096 (2) (Co™), 2.039 (3) (Ni'), 2.084 (3) (Zn"), and 1.957 (3)
and 1.969 (3) A (Cu'). These results indicate that the order of
stability of these complexes corresponds to the well known
Irving-Williams series, Mn"" < Co" < Ni"! < Cu" < Zn"". These
molecules are linked together by a hydrogen-bonding network
involving the complex molecules and uncoordinated water
molecules.

Experimental

Compound (I) was obtained by slow evaporation of a solution in
methanol-water (50:50 v/v) of a mixture of isoquinoline-1-carboxylic
acid and Mn(OAc),-2H,0O (molar ratio 2:1).

Crystal data

[Mn(C,(HeNO,),(H,0),]-2H,0
M, =471.32
Monoclinic, P2, /n

zZ=2
D, =159 Mgm™
Mo Ko radiation

a=124828 (3) A =072 mm™"
b=52252 (1) A T=153(2)K
c=152252 (4) A Pillar, red

B =98.057 (1)° 0.42 x 0.33 x 0.30 mm

V = 98326 (4) A’

Data collection

Rigaku R-AXIS RAPID 9138 measured reflections

diffractometer

 scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tmin = 0.751, Tiax = 0.805

Refinement

Refinement on F?
R[F? > 20(F%)] = 0.022
wR(F?) = 0.067

5 =098

2253 independent reflections
2159 reflections with I > 20(1)
Ry = 0.013

Omax = 27.5°

w = 1/[0*(Fy?) + (0.0426P)*
+0.4716P]
where P = (F,” + 2F.2)/3
(A/0)may = 0.001

2253 reflections

159 parameters

H atoms treated by a mixture of
independent and constrained

Appax = 038 e A3

Apmin = =026 ¢ A3

Extinction correction: SHELXL97
Extinction coefficient: 0.031 (2)

refinement

Table 1

Hydrogen-bond geometry (A, °).

D—H---A D—H H--A D---A D—H---A
03—H3A---04 0.831 (9) 1.973 (9) 2.8038 (12) 178.6 (18)
03—H3B---01" 0.828 (9) 1.957 (10) 27728 (11) 168.6 (19)
04—H44.--02" 0.821 (9) 1.882 (10) 2.6980 (12) 171.9 (18)
O4—H4B- - 04 0.816 (9) 2.108 (10) 2.9038 (9) 165.1 (18)

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

The H atoms of water molecules were found in a difference
Fourier map and restrained with an O—H distance of 0.82 A. The
other H atoms were placed in geometrically idealized positions and
constrained to ride on their parent atoms, with C—H distances of
0.95 A and with U,(H) = 1.2U.4(C).

Data collection: RAPID-AUTO (Rigaku, 2004); cell refinement:
RAPID-AUTO; data reduction: RAPID-AUTO; program(s) used to
solve structure: SHELXS97 (Sheldrick, 1997a); program(s) used to
refine structure: SHELXL97 (Sheldrick, 1997a); molecular graphics:
SHELXTL (Sheldrick, 1997b); software used to prepare material for
publication: SHELXTL.

Figure 1

The molecular structure of (I), showing the atom-numbering scheme.
Displacement ellipsoids are drawn at the 30% probability level and H
atoms are shown as small spheres of arbitrary radii. Unlabelled atoms are
related to labelled atoms by the symmetry code (—x + 1, —y + 1, —z + 1).

Figure 2

The crystal packing of the title complex (1), viewed along the a axis. In the
crystal structure, the molecules stack along the a axis. Dashed lines
indicate hydrogen bonds.
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