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Abstract 
The title compound, [Fe(CloH6NO2)2(H20)2].2C2HrO.- 
2H20, contains an Fe II ion in a six-coordinate en- 
vironment. The Fe I1 ion lies on an inversion centre 
and displays distorted octahedral geometry with two 
2-quinolinecarboxylate and two water ligands in a nec- 
essarily trans configuration. Complex molecules and 
uncoordinated water and ethanol molecules are linked 
together by a hydrogen-bonding network. 

Comment 
2-Quinolinecarboxylic acid (quinaldinic acid), (I), is one 
of the final products of tryptophan metabolism (Martin 
et al., 1983). It is known to be a chelator of transition 
metal ions (Martell & Smith, 1974). It is converted to 
kynurenic acid (4-hydroxyquinoline-2-carboxylic acid) 
by quinaldinic acid 4-monooxygenase, the activity of 
which is enhanced by Fe II ions (Bubeck et al., 1996). 
Accordingly, we have undertaken the structure analysis 
of the chelate compounds of 2-quinolinecarboxylic 
acid and biologically important Fe II ions in order to 
clarify the binding scheme of this metabolite to the 
metal ions. We report herein the structure of the 
title compound, trans-[diaquabis(2-quinolinecarboxyl- 
ato)iron(II)] diethanol solvate dihydrate, (II). In previous 
papers, the structures of the Cu n (Haendler, 1986) and 
Mn II complexes (Haendler, 1996; Okabe & Koizumi, 
1997) have been reported. 

~ /COOH 

(I) 

o I A . . . ~  

H20 

(ii) 

.2C2H5OH.2H20 

The molecular structure of the title compound with 
the atomic labelling is shown in Fig. 1. The title 
compound contains a six-coordinate Fe II ion with dis- 
torted octahedral geometry formed by two 2-quinoline- 
carboxylate and two water ligands. The six-coordinate 
geometry found in this study is similar to that found 
for the Mn II complex of (I) (Haendler, 1996; Okabe 
& Koizumi, 1997), but different from the pentacoordi- 
nate geometry of the Cu ll complex (Haendler, 1986). 
The Fe II ion lies on an inversion centre and is coor- 
dinated by ° two trans quinoline N atoms [Fe(1)--N(1) 
2.270(1)A] and by two trans carboxylate O atoms 
[Fe(1)--O(2) 2.087 (1),4,] in the equatorial plane, and 
by two trans 0 atoms of the water molecules in the axial 
positions [Fe(1)---O(3) 2.131 (1) A,]. The carboxy group 
of the quinoline moiety is ionized and almost coplanar 
with the quinoline ring plane [O(2)--C(1)--C(2)--N(1) 
3.5 (2)°]. Molecules are connected by hydrogen bonds 
between the chelated molecules and the solvated water 
and ethanol molecules (Table 2). 
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Fig. 1. ORTEPII (Johnson, 1976) drawing of the title compound 
with the atomic numbering scheme. Ellipsoids for non-H atoms 
correspond to 50% probability. Dashed lines indicate hydrogen 
bonds. 

Experimental 

The dark-red plate crystal used for analysis was obtained by 
the slow evaporation of a mixture of 2-quinolinecarboxylic 
acid and iron(II) sulfate in the molar ratio 4:1 in ethanol 
solution (ca 90%) at room temperature. 
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Crystal  data 

[Fe(CloH6NO2)2(H20)2].- 
2C2H60.2H20 

Mr = 564.371 
Triclinic 
P1 
a = 9.057 (2) 
b - 11.092 (3) k, 
c = 7.299 (2) ]k 
a = 106.31 (2) ° 

fl = 108.15 (2) ° 
7 = 77.88 (2) ° 
V = 662.7 (3) ,~3 

Z = I  
D,  = 1.414 Mg m -3 

Dm not measured 

Mo K a  radiation 
A = 0.71069 A 
Cell parameters from 25 

reflections 
0 = 21.65-23.85 ° 
# = 0.626 m m -  
T = 296 K 
Prism 
0.5 × 0.5 × 0.1 mm 
Dark red 

Data collection 

Rigaku AFC-5R diffractom- 

eter 
~ - 2 0  scans 
Absorption correction: 

scan (North et al., 
1968) 
Tmin = 0.80, Zmax = 0.94 

3241 measured reflections 
3049 independent reflections 

2850 reflections with 
I > or(/) 

Rint = 0.028 
0max = 27.5 ° 
h = 0 ---* 11 
k = - 1 3  ~ 14 
l =  - 9  ---~ 8 
3 standard reflections 

every 150 reflections 
intensity decay: - 0 . 3 0 %  

Refinement 

Refinement  on F 2 
R(F) = 0.068 
w R ( F  2) = 0.089 

S = 1.68 
2850 reflections 
169 parameters 
H atoms not refined 
w = 4F2/cr2(Fo 2) 

(A/o')m.~x = 0.001 
Apmax = 0.49 e ,~-3 
Apmin = - 0 . 3 6  e ]k -3 
Extinction correction: none 
Scattering factors from Inter- 

national  Tables f o r  X-ray 
Crystal lography (Vol. IV) 

Tab le  1. S e l e c t e d  g e o m e t r i c  p a r a m e t e r s  (it, °) 

Fe(1)--O(2) 2.087 (1) N( I )---C(2) 
Fe(1)--O(3) 2.131 (1) N(I)--C(9) 
Fe(1)--N(1) 2.270(1) C(I)--C(2) 
O(I)--C(1) 1.245 (2) C(2)--C(3) 
O(2)--C( 1 ) 1.256 (2) C( 11 )---C(12) 
O(5)---C(12) 1.412 (4) 

O(2)---Fe( 1 )--O(3) 88.79 (5) O( 1 )---C( 1 )--0(2) 
O(2)--Fe(l )---N(I ) 75.55 (5) O(I)--C(1 )--C(2) 
O(3)--Fe(1)--N(1) 90.57 (5) O(2)--C( 1 )--C(2) 
Fe(l )--O(2)--C(1 ) 1 1 9 . 5 ( 1 )  N(I)--C(2)--C( 1 ) 

1.321 (2) 
1.375 (2) 
1.517 (2) 
1.407 (2) 
1.437 (5) 

124.5 (2) 
118.2(2) 
117.3(1) 
115.9(1) 

Fe(1)--N(1)--C(2) 111.5(1) N( 1 )--C(2)--C(3) 123.7(2) 
Fe(1)--N(1)~C(9) 130.2 (I) C(1)--C(2)---C(3) 120.3 (2) 
C(2)--N(1)---C(9) 118,2(1) O(5)--C(12)--C( I 1 ) 113.4(3) 

Tab le  2. H y d r o g e n - b o n d i n g  g e o m e t r y  (A, °) 

D--H. • .A D--H H. • .A D. • .A D--H. • .A 
O(5)--H(18)- • .O(1) 0.89 1.83 2.705 (2) 166 
O(3)--H(9). • .O(1') 0.75 1.98 2.727 (2) 178 
O(3)--H(10). • .0(4) 0.87 1.83 2.692 (2) 174 
O(4)--H(11)...0(5") 0.86 1.91 2.766(2) 175 
O(4)--H(12). • .0(5) 0.74 2.21 2.915 (2) 160 

Symmetry codes: (i) x, y, z - 1 ; (ii) 1 - x, - y ,  1 - z. 

H atoms were located from difference Fourier maps and 
included in the refinement calculations at fixed positions. 

Data collection: M S C / A F C  Dif fractometer Control Soft- 
ware (Molecular Structure Corporation, 1988). Cell refine- 

ment: M S C / A F C  Dif fractometer Control Sofm,are. Data reduc- 
tion: T E X S A N  (Molecular Structure Corporation, 1985). Pro- 
gram(s) used to solve structure: MITHRIL  (Gilmore, 1984) 
and D I R D I F  (Beurskens, 1984). Program(s) used to refine 
structure: TEXSAN.  Molecular  graphics: ORTEPII  (Johnson, 
1976). 

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: FG1437). Services for accessing these 
data are described at the back of the journal. 
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