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Key indicators: single-crystal X-ray study; T = 90 K; mean �(C–C) = 0.002 Å; R factor =

0.028; wR factor = 0.077; data-to-parameter ratio = 12.4.

The title compound, (C4H8N3O)[Cr(C7H3NO4)2]�C7H5NO4�-
6H2O, was obtained by the reaction of Cr(NO3)3�9H2O with

pyridine-2,6-dicarboxylic acid (pydcH2) and creatinine (creat)

in aqueous solution (molar ratio 1:2:2). The cation is a

protonated creatinine (creatH+) while the anion is a bis-

pydc2� CrIII complex. The CrIII is coordinated by four oxygen

and two nitrogen atoms of two (pydc)2– groups and has a

disorted octahedral coordination environment. The structure

also contains a neutral molecule of pydcH2 that is hydrogen

bonded to the creatH+ and six molecules of water. Extensive

intermolecular interactions, including seventeen classical

hydrogen bonds, two weak C—H� � �O bonds, and C—O� � ��
stacking interactions, with O� � �centroid distances of 3.211 (13)
and 3.300 (12) Å, connect the various components in the

crystal structure.

Related literature

For a recent review on proton-transfer compounds and their

structures, see: Aghabozorg, Manteghi et al. (2008). For

related creatininium structures, see: Aghabozorg, Ramezani-

pour et al. (2008); Moghimi et al. (2004, 2005).

Experimental

Crystal data

(C4H8N3O)[Cr(C7H3NO4)2]�-
C7H5NO4�6H2O

Mr = 771.56
Triclinic, P1
a = 9.0860 (5) Å
b = 13.6274 (8) Å
c = 14.7301 (8) Å
� = 65.481 (2)�

� = 74.685 (2)�

� = 77.644 (2)�

V = 1589.10 (15) Å3

Z = 2
Mo K� radiation
� = 0.46 mm�1

T = 90 (2) K
0.33 � 0.32 � 0.10 mm

Data collection

Bruker SMART APEXII
diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tmin = 0.864, Tmax = 0.956

20278 measured reflections
7266 independent reflections
6654 reflections with I > 2�(I)
Rint = 0.019

Refinement

R[F 2 > 2�(F 2)] = 0.028
wR(F 2) = 0.077
S = 1.01
7266 reflections

584 parameters
All H-atom parameters refined
��max = 0.41 e Å�3

��min = �0.46 e Å�3

Table 1
Selected geometric parameters (Å, �).

Cr1—N1 1.9733 (11)
Cr1—N2 1.9769 (11)
Cr1—O5 1.9842 (9)

Cr1—O3 1.9942 (10)
Cr1—O1 1.9947 (9)
Cr1—O7 1.9974 (9)

N1—Cr1—N2 172.88 (4)
N1—Cr1—O5 106.16 (4)
N2—Cr1—O5 79.39 (4)
N1—Cr1—O3 78.84 (4)
N2—Cr1—O3 96.78 (4)
O5—Cr1—O3 91.39 (4)
N1—Cr1—O1 79.13 (4)

N2—Cr1—O1 105.30 (4)
O5—Cr1—O1 93.27 (4)
O3—Cr1—O1 157.91 (4)
N1—Cr1—O7 96.08 (4)
N2—Cr1—O7 78.42 (4)
O5—Cr1—O7 157.76 (4)
O3—Cr1—O7 92.80 (4)

Table 2
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

N4—H4A� � �O11 0.83 (2) 2.08 (2) 2.8934 (16) 167.3 (19)
N4—H4B� � �O9 0.85 (2) 1.98 (2) 2.8343 (16) 178.5 (8)
O10—H10A� � �O15 0.91 (2) 1.63 (2) 2.5382 (15) 176 (2)
O14—H14B� � �O8 0.83 (2) 2.01 (2) 2.8255 (16) 169 (2)
O15—H15A� � �O14 0.86 (2) 1.82 (2) 2.6718 (17) 168 (2)
O16—H16A� � �O4 0.78 (2) 2.07 (2) 2.8006 (15) 156 (2)
O17—H17B� � �O3 0.79 (2) 1.99 (2) 2.7758 (14) 172 (2)
O18—H18A� � �O2 0.84 (2) 1.98 (2) 2.7927 (15) 162 (2)
O19—H19A� � �O6 0.85 (3) 1.95 (3) 2.7763 (15) 164 (2)
N5—H5A� � �O16i 0.85 (2) 1.87 (2) 2.7175 (16) 175 (2)
O12—H12A� � �O17ii 0.91 (2) 1.66 (3) 2.5720 (14) 176 (2)
O14—H14A� � �O18iii 0.79 (3) 1.98 (3) 2.7546 (17) 167 (2)
O15—H15B� � �O7iii 0.77 (2) 2.16 (2) 2.9105 (15) 162 (2)
O16—H16B� � �O9iv 0.83 (3) 2.05 (3) 2.8083 (15) 152 (2)
O17—H17A� � �O19v 0.85 (2) 1.84 (2) 2.6916 (16) 178 (2)
O18—H18B� � �O8vi 0.84 (3) 2.12 (3) 2.9558 (15) 171 (2)
O19—H19B� � �O13vii 0.81 (2) 2.17 (2) 2.9531 (16) 162 (2)
C5—H5� � �O7viii 0.94 (2) 2.392 (19) 3.251 (2) 152.2 (15)
C10—H10� � �O6ii 0.929 (19) 2.283 (19) 3.0919 (17) 145.4 (18)

Symmetry codes: (i) x; y þ 1; z; (ii) �x þ 1;�y þ 1;�z; (iii) �x;�y þ 1;�z þ 1; (iv)
x; y � 1; z; (v) x � 1; y; z; (vi) x þ 1; y; z; (vii) x þ 1; y � 1; z; (viii) �x;�y;�z þ 1.

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT

(Bruker, 2007); data reduction: SAINT; program(s) used to solve

metal-organic compounds
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structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine

structure: SHELXL97 (Sheldrick, 2008); molecular graphics:

SHELXTL (Sheldrick, 2008); software used to prepare material for

publication: SHELXL97.

The authors thank Tarbiat Moallem University for financial

support and the University of California, Davis for the

purchase of the X-ray diffractometer.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: SJ2533).
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