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Table 4. Selected geometric parameters (A, °) for the butyl

compound
O1A—C21A 1335(4)  O1B—C21B 1.329 (5)
O1A—C224 1444(4)  O1B—C22B 1.431 (5)
024—C214 1.205 (4) 028—C218 1.198 (4)
03A—C144 1365(4)  03B—Cl14B 1361 (3)
03A—Cl14 1383(2)  03B—ClIB 1383 (2)
04A—C144 1.204 (3) 043—C148 1.200 (3)
05A—C184 1367 (3) 058—C18B 1356 (3)
054—C314 1.434 (4) 058—C318 1.432 (4)
N1A—C74 1261 (4) N18—C7B 1.275 (4)
N1A—C4A 1423 (3) N13—C4B 1419 (3)
CIA—C214 1.478 (4) C13—C218 1.469 (4)
C8A—C7A 1.463 (4) C8B—C7B 1.451 (3)
C15A—C144 1463 (3) C15B—C14B 1.464 (3)
C7A—NI1A—Ca4 118.8(2) C7B—N1B—C4B 1173 (3)
NIA—C7A—C8A 123.5 (3) N1B—C7B—C8B 123.8 (3)

For the ethyl compound (n = 2), all the non-H atoms were
refined anisotropically. For the butyl compound (n = 4), the
C25 atoms had remarkably large displacement parameters and
considerably high peaks were found around them. Thus, these
atoms were disordered in further refinements. Occupancies
were fixed at 0.4 for atoms C25A and C25B and 0.3 for
atoms C25A’, C25A", C25B' and C25B"'. All the non-H
atoms were refined anisotropically, except for C24B and the
disordered C25 atoms. The butyl chains were refined with
distance constraints due to the disordering. All the benzene
rings were constrained to have regular hexagonal geometry,
with C—C distances of 1.39 A. The H atoms attached to atom
C7 of the azomethine groups were found in the difference
Fourier maps and refined isotropically, while all other H atoms
(except for those attached to the C24 and C25 atoms of
the butyl compound) were calculated geometrically (C—H
distances were constrained to be 0.96 A for primary H atoms,
0.97 A for secondary and 0.93 A for aromatic) and not refined.

For both compounds, data collection: MSC/AFC Diffrac-
tometer Control Software (Molecular Structure Corporation,
1992a); cell refinement: MSC/AFC Diffractometer Control
Software; data reduction: TEXSAN (Molecular Structure Cor-
poration, 1992b). Program(s) used to solve structures: MUL-
TAN88 (Debaerdemaeker, Tate & Woolfson, 1985) for the
ethyl compound; MITHRIL90 (Gilmore, 1984) for the butyl
compound. For both compounds, program(s) used to refine
structures: SHELX1.93 (Sheldrick, 1993); molecular graphics:
TEXSAN; software used to prepare material for publication:
SHELXL93 (Sheldrick, 1993).

Lists of structure factors, anisotropic displacement parameters, H-
atom coordinates and complete geometry have been deposited with
the IUCr (Reference: AS1215). Copies may be obtained through The
Managing Editor, International Union of Crystallography, 5 Abbey
Square, Chester CH1 2HU, England.
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Abstract

In the structure of the title compound, 4,8-dihydroxy-2-
quinolinecarboxylic acid monohydrate, C;oH;NO4.H,O,
the ionized carboxy group is located in the quinoline
ring plane and the N atom of the ring is protonated
so that it is positively charged, ie. the compound
may be named 4,8-dihydroxyquinolinium-2-carboxylate
monohydrate. The crystal structure is stabilized by
intermolecular O—H- - -O hydrogen bonds involving the
water molecule.

Comment

Xanthurenic acid, (I), is a well known tryptophan
metabolite which is induced from kynurenin as a result
of vitamin Bg deficiency. This metabolite occurs in the
urine of humans, monkeys and rats when dietry vitamin
B¢ is inadequate (Martin, Mayes & Rodwell, 1983).
Xanthurenic acid has been reported to form a complex
with insulin and damage pancreatic 3 cells (Kotake
et al., 1968; Murakami, 1968). Also, an increase in
its formation may alter glucose metabolism (Seifert &
Pewnim, 1992).

@

In order to elucidate the metabolic pathway of trypto-
phan metabolites, accurate structural and conformational
information is indispensable. We have thus undertaken
the structural analysis of the title compound.

The molecular structure is shown in Fig. 1, with
the unit-cell packing in Fig. 2. The carboxy group is

Acta Crystallographica Section C
ISSN 0108-2701 T 1996



664

ionized and coplanar with the quinoline ring. The N
atom of the ring is protonated. An intramolecular hydro-
gen bond is formed between the protonated N(1) atom
and the O(1) atom [N(1)—H(1)- - -O(1) 2.625 (4) Al. In
the crystal structure, the molecules are connected by
hydrogen bonds involving the water molecule: O(4)—
H(4)- --O(3') 2.789 (4), O(8)—H(8)---O(3") 3.131(4),
0(3)- - -0(21) 2.829(4) and O(3)---0(2") 2.837 (4 A
[symmetry codes: (i) x, 3§ —y, —3+z (i) x -y,
—-% +2z; (iii) —x, 1 =y, 1 —z; (iv) x, =1 +y, 1 + z]. There
is no significant ring stacking.

Fig. 1. An ORTEPII drawing (Johnson, 1976) of the title compound
with the atomic numbering scheme. Ellipsoids for non-H atoms
correspond to 50% probability.

Fig. 2. A packing diagram of the title compound viewed along the a
axis of the unit cell; intermolecular hydrogen bonds are represented
by dashed lines.

CyoH7NO4.H,0

Experimental

A single light-brown prismatic crystal was obtained by
the slow evaporation of an approximately 95% methanol
solution of xanthurenic acid at room temperature, the pH
of the solution being adjusted to neutral with dilute aqueous

ammonia solution.

Crystal data
Ci10H7NO4.H,0 Mo K« radiation
M, =223.18 A =0.71069 A
Monoclinic Cell parameters from 25
P2y/c reflections
a=17710(5 A 6 = 15.45-19.35°
b=12354(2) A p=0.114 mm™'
c=109202) A T=296K
B = 106.92.(2)° Prism
V=9951(7) A3 0.4 x 0.1 x 0.1 mm
Z=4 Light brown
D, = 1.490 Mg m~?
D, not measured
Data collection
Rigaku AFC-5R diffractom-  Rin = 0.031

eter Omax = 27.50°
w—20 scans h=0-10
Absorption correction: k=0-—>15

none I=-13->13

2565 measured reflections
2397 independent reflections
1473 observed reflections

[l > 20(D)]

Refinement
Refinement on F

3 standard reflections
monitored every 150
reflections
intensity decay: 0.3%

(A/0)max = 0.018

R =0.072 Apmax = 0.52 ¢ A3
wR = 0.087 Apmin = —042 e A3
S$=264 Extinction correction: none

1473 reflections

145 parameters

H atom parameters not
refined

w = 4F /o (F3)

Atomic scattering factors
from International Tables
for X-ray Crystallography
(1974, Vol. V)

Table 1. Fractional atomic coordinates and equivalent
isotropic displacement parameters (A?)

Beq = (87%/3)X:5;Ujja; a; a;.a.

x y z Beq
o(1) —0.0327 (4) 0.7532 (3) —0.1460 (3) 4.4 (1)
0(2) 0.0415 (4) 0.8318 (2) 0.0473 (3) 37 (D)
03) 0.2427 (4) 0.0145 (3) 1.0093 (3) 47Q2)
0®) 0.4092 (3) 0.5304 (2) 0.3200 (2) 32(
o) 0.1496 (4) 0.4297 (2) -0.2373 (2) 35D
N(1) 0.1521 (4) 0.5774 (3) —0.0566 (3) 23(1)
C(2) 0.1454 (4) 0.6538 (3) 0.0287 (3) 2.3(1)
C3) 0.2292 (5) 0.6401 (3) 0.1554 (4) 26(1)
C4) 0.3316 (5) 0.5454 (3) 0.2026 (3) 24 ()
C(5) 0.4403 (5) 0.3685 (3) 0.1409 (4) 302
C(6) 0.4396 (5) 0.2930 (3) 0.0488 (4) 332
(o@))] 0.3427 (6) 0.3109 (3) —0.0787 (4) 34(2)
C(8) 0.2463 (5) 0.4056 (3) -0.1154 4) 26(2)
(o)) 0.2480 (5) 0.4834 (3) —0.0212 (3) 2.2(1)
C(10) 0.3432(5) 0.4662 (3) 0.1079 (3) 23(D
C(11) 0.0415 (5) 0.7550 (3) —0.0279 (4) 292
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Table 2. Selected geometric parameters (A° ,°)

o(n—Can 1.250 (5) C(3—C4) 1.421 (5)
o@)y—can 1.254 (5) C(4>—C(10) 1.446 (5)
04 —C4 1.261 (4) C(5—C(6) 1.370 (6)
O(8)—C(8) 1.356 (5) C(5—C(10) 1.410(5)
N(1)—C(2) 1.337(5) C(6)—C(7) 1.393 (6)
N(1)—C(9) 1.370 (4) C(7—C(8) 1.382 (6)
C(2—C(3) 1.356 (5) C(8—C(9) 1.405 (5)
C(2—C(11) 1.517 (5) C(9—C(10) 1.403 (5)
C(2—N(1)—C(9) 1219 (3) O(8)—C(8)—C(9) 117.0 (3)
N()—C(2)—C(3) 121.3(3) C(7—C(8—C(9) 118.5 (4)
N(1)—C(2)—C(11) 114.9 (3) N(1)—C(9—C(8) 119.0 (3)
C(3)—C()—C(11) 123.8 (3) N(1)»—C(9—C(10) 119.6 (3)
C(2—C(3—C@4) 121.5(3) C(8)—C(9)—C(10) 121.5(3)
0(4—C(4)—C@3) 122.6 (4) C(4)—C(10—C(5) 1224 (3)
0(4)—C(4)—C(10) 121.2(3) C(4)—C(10—C(9) 119.5 (3)
C(3)—C4)—C(10) 116.2 (3) C(5)—C(10—C(9) 118.0(3)
C(6)—C(5—C(10) 120.4 (4) O(1)—C(11)—0(2) 127.0 (4)
C(5y—C(6)—C(7 120.8 (4) Oo(H—C(11)—C(2) 115.7 (4)
C(6)—C(7)—C(8) 120.7 (4) O(2)—C(11)—C(2) 117.2(3)
O(8)—C(@8)—C(7) 124.5 (4)

The H atoms bonded to the water O atom could not be located
on a difference Fourier map. The relatively large R value of
0.072 may be a result of the crystal being extremely thin.

Data collection: MSC/AFC Diffractometer Control Soft-
ware (Molecular Structure Corporation, 1988). Cell refine-
ment: MSC/AFC Diffractometer Control Software. Data reduc-
tion: TEXSAN (Molecular Structure Corporation, 1985). Pro-
gram(s) used to solve structure: SHELX86 (Sheldrick, 1985)
and DIRDIF (Beurskens, 1984). Program(s) used to refine
structure: TEXSAN. Molecular graphics: ORTEPI1 (Johnson,
1976).

Lists of structure factors, anisotropic displacement parameters, H-
atom coordinates and complete geometry have been deposited with
the TUCr (Reference: AS1218). Copies may be obtained through The
Managing Editor, International Union of Crystallography, 5 Abbey
Square, Chester CH1 2HU, England.
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Abstract

3,4-Diphenylpyrrole-2,5-dicarboxylic acid crystallizes
as the acetic acid disolvate, CigH3NQO4.2CH3;CO;H,
and exhibits extensive hydrogen bonding involving the
carboxylic acid functional groups, the amine group and
the acetic acid moieties. The phenyl rings were found to
lie at an angle of nearly 50° with respect to the planar
pyrrole ring.

Comment

As part of our investigations of substituted porphyrins,
the title compound, (I) (Friedman, 1965), was synthe-

sized.
U L sancon
/ \

HOOC "\~~~ COOH
H
@

Analysis of the structural information shows the
phenyl rings (Fig. 1) to have torsion angles C(1)—
C(2)—C(7)—C(8) and C(4)—C(3)—C(13)—C(18) of
52.8(9) and 57.0(8)°, respectively, with respect to the
the planar pyrrole ring, rather than being perpendicular
to it (Medforth, Senge, Smith, Sparks & Shelnut, 1992).

The carboxylic acid functionality of the substituted
pyrrole ring and the acetic acid solvate molecules par-
ticipate in extensive hydrogen bonding (Fig. 2). The
hydrogen-bonding distances between the pyrrole di-
carboxylic acid groups and the acetic acid molecules are
0(@3h)- - -H—O(8) 2.626 (6), O(4)—H---O(7") 2.837(6)
[symmetry code: (i) 1—x, 2—y, 1—-z] and O(2)—
H---O(5) 2.630(6) A, while the O(6)—H---O(7) dis-
tance between the acetic acid molecules is 2.686 (7) A.
Hydrogen bonding between the amine H atom and car-
boxy O atom of an adjacent pyrrole molecule [N(1)—
H---0(1Y) 2.969 (7) A] results in a dimer-like struc-
ture having a center of symmetry between the N(1)
and N(1%) atoms. The O—H- - -O and N—H- - -O hydro-
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