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template method (Gou & Fenton, 1994) and we report 
here an iron(III) complex, (I), of a new asymmetric 
tripodal ligand. 
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Abstract 

The title complex, [Fe(C25H24N303)].CH3CN, contains 
a tripodal ligand incorporating one phenolic group and 
two Schiff base moieties derived from salicylaldehyde 
and diethylenetriamine. The Fem centre is six-coordinate 
within an octahedral configuration. The bridgehead N 
atom lies 2.273 (2) ,4, from the metal; this is significantly 
longer than the other two Fe--N bond lengths of 
2.122 (3) and 2.193 (2) ,~. 

Comment 
Tripodal metal complexes have been widely investigated 
due to their special relevance to fields such as modelling 
metalloproteins (Sanyal et al., 1995) and catalyzing 
the hydrolysis of activated phosphate esters (Young et 
al., 1995), as well as their unique structural nature 
(Kichner et al., 1987). We have previously reported 
several such compounds and studied their structural 
features (Gou et al., 1991, 1992, 1993; Gong et al., 
1998). We have now directed our attention towards the 
preparation of novel tripodal ligands using diethylenetri- 
amines as the amine precursors in order to synthesize 
new pendant-arm macrocyclic complexes via a sodium- 

t Alternative name: {2,2'-[(salicylnitrilo)bis(ethylenenitrilomethyl- 
idene)]diphenolato-N,N t ,N' ,O,O ',Ott }iron(Ill) acetonitrile solvate. 
:~ On leave from the Department of Chemistry, Xuzhou Medical 
College, Xuzhou 221000, People's Republic of China. 

In the title complex, the Fem centre is coordinated by 
six donor atoms, namely three phenolic O atoms, two N 
atoms from C ~ N  moieties and the bridgehead N atom. 
The differing lengths of the three pendant arms of the 
ligand result in a geometry about the metal which is 
significantly distorted from octahedral. Thus, the 0 2 - -  
Fe l - -NI  angle is bent from linearity to 158.88(9) °. 
The bond lengths Fe l - -N2 and FeI--N3 [2.122 (3) and 
2.193 (2)A, respectively] are clearly shorter than that 
between Fel and the bridgehead N I atom [2.273 (2),4,]. 
The three Fe--O bond lengths [Fel---O1 1.963(2), 
Fe 1--O2 1.924 (2) and Fe3--O3 1.900 (2) A] are non- 
equivalent, presumably also as a consequence of the 
different pendant-arm lengths, but within the normal 
range. 

("23 C25 O I , c ~  ~'x'~_ 

Cll N31~ C 18 (~,.~ 

~ CI 7 

C14 . C16 

C15 

Fig. 1. The structure of the cation complex with the atom-numbering 
scheme. Displaccment ellipsoids are shown at the 30% probability 
level, and H atoms and the acctonitrile solvate molecule have been 
omitted for clarity. 

The structure of the title complex differs from that of 
a symmetric tripodal ligand derived from the condensa- 
tion product of 2,2',2"-triaminoethylamine and salicyl- 
aldehyde (Cook et al., 1976), where the Fe centre has 
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a c o o r d i n a t i o n  p o l y h e d r o n  m u c h  c lo se r  to an ideal  oc-  
t a h e d r o n  and  ly ing  on  a t h r e e f o l d  c r y s t a l l o g r a p h i c  axis;  

its b r i d g e h e a d  N a t o m  d o e s  no t  c o o r d i n a t e  to the  me ta l ,  
b e i n g  loca ted  at a d i s t ance  o f  3 .26  (2 )~ , ,  and  the  F e -  
N and  F e - - O  d i s t a n c e s  are 2 .186  (7) and  1.953 (6)A,,  
r e spec t ive ly .  T h e  c o r r e s p o n d i n g  s y m m e t r i c  t r ipoda l  l ig- 
ands  w i th  3 - i m i n e  s a l i c y l a l d e h y d e  d e r i v a t i v e s  and  the i r  

c o o r d i n a t i o n  c h e m i s t r y  w i th  l a n t h a n i d e  me ta l s  h a v e  a lso  

b e e n  s t u d i e d  ( S m i t h  et al., 1988; L iu  et al., 1992). 

Tab le  1. Se lec ted  geometr ic  p a r a m e t e r s  (A, 0) 

FcI--NI 2.273 t2) FeI~O1 1.963 (2) 
FcI--N2 2.122 t3) Fel--492 1.924 (2) 
FeI--N3 2.193 (2) Fel~)3  1.900 (2) 

N l--Fe I--N2 75.56 (9) N2--Fe I ~O3 156.28 t9) 
N1--FeI--N3 75.40 (9) N3--Fel--O1 176.01 (9) 
NI--Fel--OI 108.06 (9) N3--Fel--O2 85.14 (9) 
N I --Fe I --02 158.88 19) N3--Fe I ----03 91.77 t9) 
N I - - F e I ~ 3  84.52 (9) O I - - F e I ~ 2  91.14 t9) 
N2--Fel--N3 95.47 riO) O1--Fel---O3 90.55 (9) 
N2--Fel--OI 83.65 (9) O2--Fel---O3 104.50 t9) 
N2--Fe I ~O2 98.61 tlt)) 

Experimental 

2-Bromomethylphenyl  acetate was added to an ethanolic solu- 
tion in which diethylenetriamine and salicylaldehyde (molar 
ratio 1:2) had been condensing for 4 h .  The reaction was 
carried out for a further 10 h, whereupon the yellow ligand 
(C25H27N303) was obtained. The reaction between equimolar 
FeCI3 and the ligand in ethanol for 1 h resulted in a brown pre- 
cipitate which was recrystallized from CH3CN to give brown 
crystals. 

A correction for linear isotropic decay was applied during data 
reduction (Siemens, 1994). The structure was solved by direct 
methods and refined by full-matrix least-squares techniques. 
All H atoms were introduced at calculated positions and 
refined using a riding model. 

Data collection: XSCANS (Siemens, 1994). Cell refinement: 
XSCANS. Data reduction: SHELXTL (Siemens, 1995). Pro- 
gram(s) used to solve structure: SHELXTL. Program(s) used 
to refine structure: SHELXTL. Molecular graphics: SHELXTL. 
Software used to prepare material for publication: SHELXTL. 

Crystal data 

[Fe(C2sH24N303)]-C2H3N 
Mr = 511.38 
Triclinic 
Pl 
a = 9.969 (4) ,~ 
b =  11.671(3) A, 
c = 12.706 (2) A, 
a = 63.859 (13) ° 
/3 = 77.63 (2) ° 
-y = 65.257 (15) ° 
V 1204.4 (6) ~3 
Z - - 2  
Dx = 1.410 Mg m -3 
19,, not measured 

Data collection 

Siemens P4 diffractometer 
20/w scans 
Absorption correction: 

~, scan (North et al., 
1968) 
Train = 0.657, Tmax = 0.793 

4362 measured reflections 
4102 independent reflections 
3405 reflections with 

I > 20-(/) 

Refinement 

Refinement on F 2 
R[F 2 > 20-(F2)] = 0.045 
wR(F 2) = 0.121 
S = 1.045 
4101 reflections 
316 parameters 
H-atom parameters 

constrained 

Mo Ka radiation 
A = 0.71073 ~, 
Cell parameters from 35 

reflections 
0 = 4 .99-8 .36  ° 
# = 0.663 m m - i  
T = 296 (2) K 
Square prism 
0.50 × 0.45 × 0.35 mm 
Brown 

Rint = 0.067 
0max = 25 ° 
h = 0 ---, 11 
k =  -11  ---, 12 
1 = - 14 ~ 15 
3 standard reflections 

every 97 reflections 
intensity decay: 14.66% 

w = 1/[0-2(Fo 2) + (0.0613P) 2 
+ 0.5425P] 

where P = (F,~ + 2F,2)/3 
(A/0-)max = -0 .001  
Apmax = 0.63 e ,~-3 
Apmin = - 0 . 4 0  e A, -3 
Extinction correction: none 
Scattering factors from 
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