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Abstract 
The crystal structure of the title complex, [Mn(N3)2- 
(CI 2 H8 N2)2 ], shows the two 1,10-phenanthroline ligands 
and the two azido anions to be in a distorted octahedral 
arrangement around the Mn !I atom, with the two azido 
ions in cis positions. 

Comment 
In recent years, the azido ion has been shown to be a 
very versatile ligand in the field of coordination chem- 
istry. The copper-azido system has been thoroughly 
studied from both the synthetic and magnetic points of 
view (Thompson et al., 1995). At present, the chemistry 
of manganese-azido-bridged systems has been found to 
be characterized by the high dimensionality of the re- 
suiting complexes; in one case only, a dinuclear com- 
pound was obtained, while all the other derivatives are 
one-, two- or three-dimensional compounds (Escuer et 
al., 1998). We report here the structure of a mononuclear 
manganese-azido complex, (I), with the two azido ions 
in cis positions. 

N-  

N ~  

(I) 

The asymmetric unit of (I) consists of one-half of 
the title complex, with the other half generated by 
twofold symmetry; the Mnl atom lies on the twofold 
axis. The two 1,10-phenanthroline (phen) ligands and 
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902 [Mn(N3 )2 (C 12 H8 N2)2 ] 

the two azido ions fo rm a dis tor ted  oc tahedra l  g e o m e t r y  
a round  the Mn  atom,  wi th  the two azido l igands in cis 
posi t ions.  This  a r r angemen t  is s imilar  to that obse rved  
in the structures o f  cis-[Mn(phen)2C12] (Mal inowsk i  & 
Bologa ,  1996) and [Mn(phen)2C12]NO3.2 .5CH3COOH 
(Reddy  & Rajasekharan ,  1994). The  M n l - - N 1  dis tance 
o f  2.332 (2) A is s l i gh t ly  longer  than the Mn  l - - N 2  dis- 
tance [2.284 (2 )A] .  The  phen  l igand is planar, wi th  the 
C9 a tom hav ing  the greatest  dev ia t ion  at - 0 . 0 5 2  (3),&. 
In the crystal,  one  o f  azido N a toms (N3) is i nvo lved  in 

1 1 _ z) in te rmolecu la r  a w e a k  C 8 - - H 8 -  • .N3(½ + x, ~ + y, 
h y d r o g e n  bond  (Table 2). 

1o 

Fig. 1. The structure o f  (I) showing 30% probability displacement 
ellipsoids and the a tom-number ing  scheme. Only the contents of  
the asymmetr ic  unit are numbered.  

E x p e r i m e n t a l  

The title complex was synthesized by reaction of Mn(NO3)2, 
1,10-phenanthroline and NaN3 in water. 

Crystal data 

[Mn(N3)2(Ct2H8N2)2] Mo Ka radiation 
Mr = 499.41 A = 0.71073 
Orthorhombic Cell parameters from 8192 
Pbcn reflections 
a = 13.4920 (2) ,~ 0 = 2.40-38.62 ° 
b = 9.6317 (1) ,& # = 0.634 mm -~ 
c = 16.9975 (3) ,4, T = 293 (2) K 
V = 2208.84 (6) ,~3 Plate 
Z = 4 0.40 x 0.30 x 0.18 mm 
Dx = 1.502 Mg m -3 Yellow 
Om not measured 

Data collection 
Siemens SMART CCD area- 

detector diffractometer 
2002 reflections with 

I > 20"(/) 

scans Ri,t = 0.031 
Absorption correction: 0max = 27.5 ° 

multi-scan (SADABS; h = 0 ~ 17 
Sheldrick, 1996) k = 0 ---, 1 2  

Tmin = 0 . 7 8 5 ,  Tmax = 0.894 I = 0 ~ 22 
14 217 measured reflections 
2540 independent reflections 

Refinement 

Refinement on F 2 
R[F 2 > 20.(F2)] = 0.037 
wR(F 2) = 0.118 
S = 1.063 
2540 reflections 
159 parameters 
H atoms constrained 

" 2 w =  1/[0.'(F,, ) + (0.0619P) 2 
+ 0.6583P] 

where P = (Fo 2 + 2F,21/3 

Table 1. Selected geometric parameters (,4, 0) 

(A/0.)max < 0.001 
,APmax = 0.42 e ~ - 3  
Apmin = -0 .30  e ,~-3 
Extinction correction: none 
Scattering factors from 

International Tables for 
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.327 (3) 

.358 (2) 

.329 (3) 

.355 (2) 

.136 (3) 

.142 (3) 

72.21 (5) 
88.46 (5) 

166.30 (7) 
88.43 (9) 
88.46 (5) 
72.21 (5) 
86.53 (8) 

177.6 (3) 

MnI- -NY 2.140 (21 N1--CI 
MnI--N3 2.140 (2) NI- -C12 
MnI--N2 2.284 (2) N2---CI0 
MnI--N2 '  2.284 (2) N2---C I 1 
MnI- -NI  2.332 (2) N3--N4 
MnI--N1 ~ 2.332 (2) N4--N5 

NY- -MnI - -N3  99.2 (2) N 2 - - M n l - - N I  
NY- -MnI - -N2  102.11 (8) N2i--Mnl--N1 
N3- -MnI - -N2  94.94 (7) N 3 ' - - M n I - - N I '  
N3~--Mnl--N2 ' 94.94 (7) N 3 - - M n l - - N I '  
N3- -MnI - -N2  i 102.11 (8) N2- -Mnl - -N  1' 
N2- -MnI- -N2 '  153.62 (8) N 2 ' - - M n I - - N I '  
N3'--Mn I - -N 1 88.43 (9) N I - -Mn 1--N I' 
N3--MnI- -N1 166.30 (7) N3--N4--N5 

Symmetry code: (i) 1 - x, y, ½ - z. 

Table 2. Hydrogen-bonding geometry (A, °) 

D - - H .  • . A  D - - H  H .  . . A  D .  • . A  D - - H .  • . A  

C8--H8 . . -NY 0.93 2.53 3.337 (3) 146 

Symmetry code: (i) ~ + x, ~ + 3', ~ - z. 

The data collection covered a hemisphere of reciprocal space 
by a combination of three sets of exposures; each set had a 
different ~ angle (0, 88 and 180 °) for the crystal and each 
exposure of 30 s covered 0.3 ° in ~. The crystal-to-detector 
distance was 3 cm. Crystal decay was monitored by repeating 
30 initial frames at the end of data collection and analysing the 
intensity of duplicate reflections; it was found to be negligible. 
All H atoms were fixed geometrically and a riding model was 
used for their refinement. 

Data collection: SMART (Siemens, 1996). Cell refinement: 
SAINT (Siemens, 1996). Data reduction: SAINT. Program(s) 
used to solve structure: SHELXTL (Sheldrick, 1997). Pro- 
gram(s) used to refine structure: SHELXTL. Molecular graph- 
ics: SHELXTL. Software used to prepare material for publica- 
tion: SHELXTL and PLATON (Spek, 1990). 
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Abstract 
The crystal structure of catena-  poly [ [ (2,2'-  bipyri- 
d i n e - N , N ' ) i r o n ( I I ) ] - # - ( o x a l a t o - O  l ,O 2 :O I' ,02' )], [Fe- 
(C204)(CIoHsN2)]n, is reported. The Fe" atom is six- 
coordinated with distorted octahedral geometry and the 
bipyridine ring is in a planar form. The oxalate anion 
bridges the metal ions forming infinite chains. 

Comment 
Recently, oxalate-bridged polymeric compounds, espe- 
cially those with higher dimensionalities, have attracted 
much attention due to their interesting magnetic prop- 
erties (Decurtins et al., 1994, and references therein). 
Using 2,2'-bipyridine (2,2'-bipy) as a terminal ligand, 
chain compounds can be obtained which contain ox- 

alate anions as bridging ligands. So far, there have been 
only two such compounds reported, viz. [Cu(C204)(2,2'- 
bipy)].2H20 (Fitzgerald et al., 1982) and [Mn(C2On)- 
(2,2'-bipy)] (Deguenon et al., 1990). We report herein 
an Fe" compound, [Fe(C2On)(2,2'-bipy)], (I), which is 
isostructural with the Mn II compound. 

oX/o 
Oo%O  0_Zo ° 

(I) 

An examination of the relative geometrical positions 
of the planar 2,2'-bipy and oxalate ligands (Fig. 1) 
shows no particular kind of stacking, although the 
planes are nearly coplanar. The crystal structure of 
the title compound consists of neutral [Fe(C204)(2,2'- 
bipy)] units, with the Fe II ions linked by C204 lig- 
ands to form infinite 'zigzag' chains along the a axis. 
The Fe ll atom has a distorted octahedral coordina- 
tion environment which is made up of two N atoms 
from the 2,2'-bipyridine ligand and four O atoms 
from the oxalate ligands: The Fe- -N bond lengths 
[2.159(4) and 2.173(4)A] and the N - - F e - - N  bite 
angle [75.7 (1) °] are comparable to corresponding val- 
ues in [FenO2(O2CCH3)7(bipy)2]C1On.0.25CH2Clz.H20 
[2.145 (6), 2.185 (6) A and 74.9 (2)°; McCusker et al., 

02 

('2 
04 ~ 

CII 
CIO 

8 
~C6 

~'JO 1 C3 ~ ~ C6 
C4 

CI 

Fig. 1. Part of the polymer chain of (I), showing 50% probability 
displacement ellipsoids, with the asymmetric unit labelled. 
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