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The asymmetric unit of the title compound, [Zn(C;yH¢NO),-
(C1,HgN,)]-1.5C3H;NO, contains one monomeric zinc com-
plex and 1.5 disordered dimethylformamide solvate molecules.
The Zn atom is coordinated to one 1,10-phenanthroline ligand
and to two isoquinolinecarboxylate anions (IQC™) via their N
and O atoms. The complex exhibits a distorted octahedral
geometry around the Zn" atom, with the apical positions
occupied by the O atoms of the IQC™ ligands. The Zn atom
lies 0.049 (1) A out of the basal plane. The crystal packing is
characterized by several hydrogen bonds.

Comment

Complexes of cu', Fe™ co, Ni', Ti'"V and Zn"™ with 3,5-
disubstituted salicylates (non-steroidal anti-inflammatory
drugs, NSAIDs), and ternary complexes of Cu" with added
phenanthrolines, have been prepared and characterized by
Ranford et al. (1993). Following this work, we have recently
synthesized and characterized a ternary complex of Cu'" with
N,O-isoquinoline-1-carboxylic acid (HIQC) and the hetero-
aromatic nitrogen base 2,9-dimethyl-1,10-phenanthroline
(Lemoine & Viossat, 2001). In the present work, we describe
the synthesis and crystal structure of bis(isoquinoline-
1-carboxylato-k>O,N)(1,10-phenanthroline-«*N,N')zinc(IT) di-
methylformamide sesquisolvate, (I).

In monomeric (I), the Zn atom is surrounded by one
bidentate 1,10-phenanthroline ligand, coordinated via atoms
N21 and N30, and two anionic bidentate isoquinoline-
carboxylate (IQC™) ligands, coordinated via atoms N1, O1,
N11 and O11. The complex exhibits a distorted octahedral
geometry around the Zn" atom, with the apical positions
occupied by atoms O1 and O11. The Zn atom lies 0.049 (1) A

out of the basal plane (N1/N11/N21/N30). The degree of
deviation from an ideal octahedron is appreciable, with the
angles of the octahedron ranging from 76.04 (6) to 101.16 (6)°.

“\\ -1.5C3H,NO

The Zn—N21 and Zn—N30 distances in (I) are in agree-
ment with those observed in cis-diaquabis(1,10-phenanthro-
line)zinc sulfate hexahydrate [2.136 (3)-2.192 (4) A; Hu &
Liu, 1991] and in the [Zn(1,10-phenanthroline)s;]** complex
(mean 2.17 A; Bencini et al., 1989), but are clearly longer than
those in [Zn(1,10-phenanthroline)Cl,] (mean 2.06 A; Khan &
Tuck, 1984), due to the change in coordination number from
six to four. The chelation of Zn" by the IQC™ ligands in (I)
leads to planar N/C/C/O/Zn rings, P1 (N1/C2/C1/01/Zn) and
P2 (N11/C12/C11/011/Zn); the maximum deviation is
0.067 (2) A for atom N11, with a dihedral angle between
planes P1 and P2 of 83.18 (4)°.

The Zn—O [mean 2.069 (1) A] and Zn—N(IQC") [mean
2.141 (2) A] distances compare with the corresponding values
in a similar environment in diaquabis[2,2,5,5-tetramethyl-1-
ox0-3-imidazoline-4-carboxylato]zinc(II) [2.07 A for mean
Zn—O0 and 2.09 A for mean Zn—N; Kozhemyak ez al., 1980].
The isoquinoline mean planes, P3 (N1/C2-C10) and P4
(N11/C12-C20), make dihedral angles of 3.66 (4) and 7.85 (4)°
with planes P1 and P2, respectively. The Zn" atom is displaced
from the 1,10-phenanthroline least-squares plane PS5
(N21/C22-C29/N30/C31-C34) by 0.221 (1) A. The dihedral
angles between planes P1 and PS5, and P2 and P5 are 89.60 (4)
and 73.00 (4)°, respectively.

Figure 1

A perspective view of the asymmetric unit of (I) showing the atomic
numbering scheme. Displacement ellipsoids are drawn at the 50%
probability level and H atoms are shown as small spheres of arbitrary
radii. The N40 solvent molecule has an occupancy of 0.5.
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The crystal structure of (I) is completed by disordered di-
methylformamide (DMF) solvate molecules. In the first DMF
molecule, the three C atoms (C50, C51 and C52) and their
corresponding H atoms are disordered over two sites, denoted
by the suffix A (occupancy 0.73) or B (occupancy 0.27). The N
atom (N40) in the second DMF solvent molecule lies on an
inversion centre, leading to a statistical disorder.

As shown in Fig. 2, the packing in (I) is governed by m-7-
stacking interactions, which occur between phenanthroline
ligands related through inversion centres at (3,0,0) and (333),
thus creating self-assembling dimers, with an average spacing
of 3.358 (1) A. Moreover, two contacts, C4—H4---02
[2.867 (2) A and 123°] and C14—H14- - -O12 [2.848 (3) A and
125°], may be considered as weak hydrogen bonds. Weak van
der Waals contacts [the shortest being 3.140 (6) A for
C22. - -040] contribute to the cohesion of the crystal structure

of (I).

Figure 2
The molecular packing in (I) viewed along [100], showing the m-stacking
interactions between phenanthroline ligands.

Experimental

Bis(isoquinolinecarboxylato)zinc(II) was prepared by mixing
aqueous solutions of the sodium salt of isoquinolinecarboxylic acid
(1.95 g, 10 mmol) and zinc chloride (1.36 g, 10 mmol) in excess for a
better yield. The resulting precipitate was collected by filtration,
washed with water and dried overnight. The title complex was
obtained in a dimethylformamide medium by reaction of this zinc(1I)
complex with 1,10-phenanthroline (Phen/Zn 1:1). The reaction
mixture was stirred for 30 min. Colourless parallelepiped crystals of
(I) were obtained by slow evaporation.

Crystal data

[Zn(C;oHeNO,),(C1,HgN) | -
1.5C;H,NO

M, = 699.55

Monoclinic, P2,/c

a=17077(2) A

D,, =147Mgm™

D,, measured by flotation in
CHCI5/CH,Cl,

Mo Ko radiation

Cell parameters from 8000

b=12747 (1) A reflections

c=14422 (1) A 0 =21-26.1°

B=9322 (1) =084 mm™’

V =31342(5) A® T=170 2) K

Z=4 Parallelepiped, colourless

D,=1482Mgm™> 0.40 x 0.25 x 0.20 mm

Table 1 .

Selected geometric parameters (A, °).

Zn1—011 2.0531 (14) Cl1—C2 1.540 (3)
Zn1—01 2.0851 (14) o11—Cl1 1273 (2)
Zn1—NI11 2.1285 (16) N11—CI2 1321 (3)
Znl1—N1 2.1537 (15) Cl1-012 1.229 (3)
Znl1—N21 2.1845 (15) Cl1-C12 1.535 (3)
Zn1—N30 2.1873 (15) N21—C34 1.354 (2)
01—Cl1 1.270 (2) N30—C31 1.355 (2)
N1—C2 1323 (2) C31—C34 1.439 (3)
C1—-02 1232 (2)

011—Zn1-01 165.63 (5) 02—-C1-01 125.25 (18)
O11—Zn1—NI11 77.50 (6) 02—Cl1-C2 119.13 (17)
01—Znl—NI11 93.82 (6) 01-C1—-C2 115.61 (16)
011—Zn1—NI1 93.51 (6) C10—N1—Znl 124.17 (13)
01—Znl—N1 76.35 (6) Cl11-011—2Znl 118.08 (12)
N11—Znl1—N1 98.85 (6) N11—-C12—Cl11 113.91 (16)
O11—Zn1—N21 94.45 (6) O11—-C11-C12 115.43 (17)
O1—Znl1—N21 96.23 (6) C12—N11—Znl 114.41 (12)
N11—Znl1—N21 165.91 (6) C20—N11—Zn1 124.62 (13)
N1—Znl1—N21 93.12 (6) 012—C11-011 124.92 (18)
0O11—Zn1—N30 101.16 (6) 0O12—-C11-C12 119.64 (17)
01—Zn1—N30 90.74 (5) N21—C34—C31 117.61 (16)
N11—Zn1—N30 94.00 (6) C22—N21—Znl 127.62 (13)
N1—Znl1—N30 162.29 (6) C34—N21—7Znl 114.09 (12)
N21—Zn1—N30 76.04 (6) C29—N30—Znl 127.53 (13)
N1-C2—-C1 113.32 (15) C31—N30—Zn1 114.03 (12)
C1—01—Znl 118.48 (12) N30—C31—-C34 117.54 (16)
C2—N1—Znl 115.50 (12)

Data collection

Stoe IPDS diffractometer

@ scans Omax = 26.1°

24 106 measured reflections h=-20—21

6128 independent reflections k=-15—>15

5303 reflections with I > 20(1) 1=—-17—> 17

Rine = 0.033

Refinement

Refinement on F?

R(F) = 0.033 w = 1/[0*(F,%) + (0.0429P)*
wR(F?) = 0.082 + 1.7050P]
S =1.03 where P = (F,” + 2F.2)/3

6128 reflections
490 parameters
H-atom parameters constrained

(AI0)max = 0.002
Apmax =039e A7?
Apmin = —036 ¢ A™°

H atoms were treated as riding, with C—H distances in the range
0.93-0.96 A and Uio(H) values of 1.2U4(C), and 1.5U.4(C) for
methyl H atoms.

Data collection: IPDS Software (Stoe & Cie, 1996); cell refine-
ment: IPDS Software; data reduction: XRED (Stoe & Cie, 1996);
program(s) used to solve structure: SIR92 (Altomare et al., 1994);
program(s) used to refine structure: SHELXL97 (Sheldrick, 1997);
molecular graphics: CAMERON (Watkin et al., 1996); software used
to prepare material for publication: WinGX (Farrugia, 1999).

Supplementary data for this paper are available from the IUCr electronic
archives (Reference: TR1009). Services for accessing these data are
described at the back of the journal.
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