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Lists of structure factors, anisotropic displacement parameters and 
H-atom coordinates have been deposited with the IUCr (Reference: 
NAll05). Copies may be obtained through The Managing Editor, 
International Union of Crystallography, 5 Abbey Square, Chester CH 1 
2HU, England. 
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is one of the factors inducing chronic renal failure 
and/or uremic symptoms (Bell, Lee, Sadler, Wilkie 
& Woodham, 1991). Toxic effects in rats (Yokozawa, 
Mo & Oura, 1989) and determination by a flow- 
injection biosensor system (Rui, Sonomoto, Ogawa & 
Kato, 1993) or by an optical sensor using a host- 
guest system (Buhlmann, Badertscher & Simon, 1993) 
have been reported. To date, the crystal structures of 
creatinine (du Pr6 & Mendel, 1955) and its serotonin 
(Karle, Dragonette & Brenner, 1965), phenylmercury(II) 
(Canty, Chaichit & Gatehouse, 1979) and platinum(II) 
complexes (Bontchev et al., 1987; Mitewa, Gencheva, 
Bontchev, Angelova & Maci~ek, 1988) have been 
reported. In order to obtain structural information on the 
mode of interaction between creatinine and biologically 
important metal ions, we thought it worthwhile to 
determine the crystal structure of the complex, (I), of 
creatinine with zinc(II) chloride. 
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A Zinc(II )  C o m p l e x  o f  C r e a t i n i n e  

The molecular structure of the title complex with 
atomic labelling is depicted in Fig. 1. A stereoview 
of the molecules in the unit cell is depicted in Fig. 
2. The molecules are held together by intermolecular 
hydrogen bonds between amino and carbonyl groups: 
N(2) - - -H(1 ) . - .O(1 ) (x ,  y, z - I )  2 . 96 (1 )  and N ( 2 ' ) - -  
H ( I ' ) . . . O ( l ' ) ( x ,  y, 1 + z) 2.797 (9)A,. 

NOBUO DKABE, YOSHIKO KOHYAMA AND KAZUYUKI IKEDA 

Faculty of Pharmaceutical Sciences, Kinki University, 
Kowakae 3-4-1, Higashiosaka, Osaka 577, Japan 

(Received 16 September 1993; accepted 1 September 1994) 

Abstract 
In the crystals of bis(2-amino-1,5-dihydro-1-methyl-4H- 
imidazol-4-one-N3)dichlorozinc(II), [ZnC12(CaH7N3- 
0)2], the Zn atom is fourfold coordinated by the two 
N atoms situated at the 3 positions of the imidazole 
rings and by two CI atoms. The coordination environ- 
ment at the Zn atom is distorted tetrahedral. The amino 
and carbonyl groups participate in a hydrogen-bond net- 
work. 

Comment 
Creatinine (2-amino- 1,5-dihydro- 1-methyl-4H-imidazol- 
4-one) is a final metabolic product of arginine. It 
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Fig. I. Perspective view of the title compound with the atomic 
numbering. Ellipsoids are shown at 50% probability. 
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Fig. 2. Stereoview showing the packing in the unit cell viewed from C(4') 
the same direction as Fig. 1. 

Experimental 
Crystal data 

[ZnCI2(CaH7N30)2 ]  
Mr = 362 .52  
Tricl inic  
P 1  
a = 8 .184  (5) ,4, 
b = 12.363 (4) A, 
c : 7.101 (2) ,~ 
a = 94 .93  (3) ° 

fl = 94 .00  (4) ° 
'7 = 77 .34  (4) ° 
V = 697 .5  (6) ~3 

Z = 2  
Dx = 1.726 M g  m -3 

Data collection 
R i g a k u  A F C - 5 R  d i f f r ac tom-  

e ter  
~v-20 scans  
A b s o r p t i o n  correc t ion:  

ref ined f rom A F  
(DIFABS; Walke r  & 
Stuart ,  1983) 

Tmi, = 0.87,  Tmax = 1.07 
3426  m e a s u r e d  ref lec t ions  
3200  independen t  ref lec t ions  

Refinement 

R e f i n e m e n t  on F 
R = 0 .049  
wR = 0 .049  
S = 1.25 
1248 ref lec t ions  
172 pa rame te r s  
H - a t o m  pa rame te r s  not  

ref ined 
d 

M o  Kc~ radia t ion 
A = 0 . 7 1 0 6 9  ,~, 
Cell  pa rame te r s  f rom 25 

ref lec t ions  
0 = 1 0 . 3 - 1 9 . 0  ° 
# = 2 .195 m m  -1 

T = 296  K 
N e e d l e  
0.3 x 0.1 × 0.1 m m  
Co lou r l e s s  
Crys ta l  source:  c rys ta l l i zed  

by  evapo ra t i on  f rom H 2 0  

1248 o b s e r v e d  ref lec t ions  
[1 > 3or(/)] 

Rint = 0 .076  
0max = 27.5 ° 
h = l - - - - ~  10 
k = - 1 4  ~ 15 
l = - 9  ---, 9 
3 s tandard  ref lec t ions  

m o n i t o r e d  eve ry  150 
ref lec t ions  

intensi ty  decay :  1 .40% 

w = 4Fo21Cr2(Fo 2) 
(A/o')max = 0.01 
mpmax = 0 .52 e A, -3 
mprnin = - 0 .46 e A,- 3 
A t o m i c  scat ter ing fac tors  

f rom International Tables 
for X-ray Crystallography 
(1974,  Vol. IV) 

T a b l e  1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters  (~ 2) 

2 . . . .  * * . . Beq = (87r/3)Y],EjU~)a i aj a,.a). 

x y z Beq 
Zn(l) 0.7124 (2) 0.2489 (1) 0.2518 (2) 2.17 (6) 
CI(I) 0.5414 (3) 0.2581 (2) 0.4920 (3) 3.2 (1) 
C1(2) 0.6093 (3) 0.1688 (2) -0.0130 (3) 3.3 (1) 

0.807 (1) 0.4548 (6) 0.5098 (8) 3.9 (4) 
1.0512 (9) 0.1536 (6) 0.0391 (8) 3.6 (4) 
0.776 ( ! ) 0.5484 (7) 0.055 ( 1 ) 2.9 (5) 
1.178 (1) 0.1006 (7) 0.508 (1) 2.5 (4) 
0.687 (1) 0.4065 (7) -0.132 (1) 3.3 (5) 
0.927 (1) 0.1563 (7) 0.662 (1) 2.7 (4) 
0.734 (1) 0.4031 (6) 0.201 (1) 2.2 (4) 
0.942 (1) 0.1666 (6) 0.3336 (9) 2.0 (4) 
0.784 ( ! ) 0.4733 (8) 0.342 (1) 2.8 (5) 
1.070 (1) 0.1390 (8) 0.210 (!) 2.5 (5) 
0.809 (1) 0.5743 (8) 0.256 (1) 3.2 (6) 
1.234 (1) 0.0919 (9) 0.315 (!) 2.8 (5) 
0.781 (1) 0.6245 (9) -0.089 (1) 3.9 (6) 
1.295 (1) 0.0622 (9) 0.665 (1) 3.3 (6) 
0.733 (1) 0.4509 (8) 0.033 (1) 2.1 (5) 
1.018 (1) 0.1396 (7) 0.506 (I) 1.7 (5) 

T a b l e  2. Selected geometric parameters  (~, ,  o) 

zn(1)----Cl(l) 2.261 (3) N(I')--C(3') 1.46 (1) 
Zn(1)--CI(2) 2.249 (3) N(I')---C(4') 1.29 (1) 
Zn(i)--N(3) 2.022 (7) N(2)--C(4) 1.32 (1) 
Zn(I)--N(3') 2.009 (7) N(2')---C(4') 1.35 (1) 
O(I)--C(I) 1.22 (1) N(3)--C(I) 1.36 (I) 
O(I')---C(I') 1.23 (1) N(3)--C(4) 1.37 (1) 
N(I)--C(2) 1.45 (1) N(3')---C(i') 1.38 (1) 
N(1)---C(3) 1.46 (1) N(3')---C(4') 1.363 (9) 
N(I)---C(4) 1.32(1) C(1)--C(2) 1.50(1) 
N(I')--C(2') 1.46(1) C(1')--C(2') 1.51 (1) 

CI(I)--Zn(I)--CI(2) 110.5 (1) Zn(I)--N(3)--C(4) 130.3 (6) 
CI(I)--Zn(I)--N(3) !10.0 (2) C(1)--N(3)--C(4) 107.7 (8) 
CI(I)--Zn(1)--N(3') 108.3 (2) Zn(I)--N(3')---C(i') 121.4 (5) 
CI(2)--Zn(I)--N(3) 109.0 (2) Zn(1)--N(3')---C(4') 133.2 (6) 
CI(2)---Zn(I)--N(3') 112.6 (2) C(I')--N(3')---C(4') 104.9 (7) 
N(3)--Zn( 1 )--N(3' ) 106.5 (3) O( 1 )--42( 1 )--N(3) 125.6 (9) 
C(2)--N(1)--C(3) 123.1 (8) O(1)---C(1)--C(2) 126.1 (9) 
C(2)--N( 1 )----C(4) 108.5 (7) N(3)---C(I )---C(2) 108.2 (8) 
C(3)--N(1)--C(4) 128.3 (8) O(I')---C(I')---N(3') 124.0 (9) 
C(2')---N(1 ~)---C(3 ') 121.0 (8) O(1')----C(1')---C(2 ~) 125.8 (9) 
C(2')--N(1')--C(4') 109.1 (7) N(3')----C(1')--C(2') 110.2 (7) 
C(3')----N(1')---C(4') 129.8 (8) N(I)--C(2)---C(I) 102.5 (8) 
Zn(1)--N(3)---C(1) 121.1 (6) N(I')--C(2')----C(I') 100.2 (7) 
N(I)----C(4)---N(2) 123.9 (8) N(I')---C(4')--N(2') 123.9 (8) 
N( 1 )--C(4)--N(3) 113.0(8) N(I')---C(4')---N(3') 115.6(7) 
N(2)---C(4)--N(3) 123.1 (9) N(2')---C(4')---N(3') 120.4 (8) 

The  scan rate was  8 ° min  -~ in w and the scan wid th  was  (1.63 
+ 0 . 3 0 t a n 0 )  °. The  rat io o f  peak  coun t ing  t ime to b a c k g r o u n d  
coun t ing  t ime was  2:1. R e f i n e m e n t  was  by  a fu l l -matr ix  least-  
squares  me thod .  

Data  co l l ec t ion  and cell  ref inement :  Rigaku MSC/AFC Data 
Collection and Refinement Software (R igaku  Corpora t ion ,  
1988).  P r o g r a m s  used  to so lve  structure:  MITHRIL (Gi lmore ,  
1984) and DIRDIF (Beurskens ,  1984).  All  ca lcula t ions ,  inc lud-  
ing data  reduct ion:  TEXSAN ( M o l e c u l a r  S t ruc ture  Corpora t ion ,  
1985).  

Lists of  structure factors, anisotropic displacement parameters, H-atom 
coordinates, complete geometry, including bond distances and angles 
involving H atoms, and torsion angles have been deposited with the 
IUCr (Reference: HU1081). Copies may be obtained through The 
Managing Editor, International Union of  Crystallography, 5 Abbey 
Square, Chester CH1 2HU, England. 
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final arginine metabolite (Rodwell, 1983). Normal blood 
contains 7-15 mg I -!  of creatinine, which is used as 
a diagnostic index reflecting kidney function (Martin, 
1983). Creatinine is also known to be one of the factors 
inducing chronic renal failure and/or uremic symptoms 
(Bell, Lee, Sadler, Wilkie & Woodham, 1991). It is im- 
portant to determine the precise mode of interaction be- 
tween biological substances and biologically significant 
metal ions as this information is fundamental for under- 
standing many biological and physiological phenomena 
involving metal ions. To date, the crystal structure of 
creatinine (du Pr6 & Mandel, 1955) and its phenylmer- 
cury(II) (Canty, Chaichit & Gatehouse, 1979) and plat- 
inum(II) complexes (Bontchev et al., 1987; Mitewa, 
Gencheva, Bontchev, Angelova & Maci6ek, 1988) have 
been reported. In this study, we report the crystal struc- 
ture of the chelate complex, (I), of creatinine with cad- 
mium(II) chloride which is a significant toxic metal ion 
causing toxicosis, e.g. itai-itai disease. 
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Dichlorobis(creatinine)cadmium(II) 

NoBuo OWE,  KAZUVUra IKEDA AND YOSHr~O KOHYAMA 

Faculty of Pharmaceutical Sciences, Kinki University, 
Kowakae 3-4-1, Higashiosaka, Osaka 577, Japan 

O NH, 

...... Cd ....... N / 

NH2 O 

(I) 

The molecular structure of the title complex with 
labelling is shown in Fig. 1. A stereoview of the unit 
cell is presented in Fig. 2. The creatinine molecules 
are held together by intermolecular hydrogen bonds 
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Abstract 
The structure of bis(2-amino- 1,5-dihydro- 1-methyl- 
4H-imidazol-4-one-N3)dichlorocadmium(II), [CdCI2- 
(C4H7N30)2] ,  consists of four-coordinate molecular 
units with the metal centre bonded to two imidazole 
N(3) atoms and two C1 ions. The coordination about 
the Cd atom is pseudo-tetrahedral. The amino H atom 
is hydrogen bonded to the carbonyl O atom of an adja- 
cent molecule. 

Comment 
Creatinine (2-amino- 1,5-dihydro- 1-methyl-4H-imidazol- 
4-one) is the anhydride form of creatine and is produced 
in muscle, by dehydration of creatine phosphate, as the 

© 1995 International Union of Crystallography 
Printed in Great Britain - all rights reserved 

O(I 
H (22 ) ~..C~.~ 

c (2) 

c(3' N 
H (3 I-) ~H (3 3) 

H(3'3)3,)~(3'2) 
C( H(3'I) 

H(2'2) 
)N(I '). C(2' "~11') 

C14') 
c(i~ 12') 

(2') 
O(I') N(3') 

~ H ( 2 )  
) N(21 

Fig. 1. Perspective view of the title compound with the atomic 
numbering. Ellipsoids are drawn at 50% probability. 
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