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• . ~ossba!fe! studies O!J. F~ (il!'ide)., [Fe (imid~) 8 Am8] an~ [Fe (imide),(en) (H10)] where 
•'!udt;-phthahmJde or ~uccm1m1de mn, Am=ammoDJa, methyl amme or ethyl amine, en=etbylene
dl!'mme have been carr!ed out at 25± t•. The data have been correlated with the stereoche
miStry and I or magnetic properties or the complexes. 

THERE is a pronounced difference in the structure of 
FeCI 3 .6H20 and anhydrou~ FeCI 3 1 in their 
crystals. This difference is rellected in the Mossbauer 

spectra of these two forms 2 •3 • It was considered worth· 
while to study the M. B. spectra of a few iron(IU) com
pl~xes wherein these chloride ions or water molecules 
are replaced by other large groups which are anionic or 
neutral in nature. With this in view Fe(Phtbalimide) 
and Fe(succinimide)8 have been studied. Pbthalimid~ 
and succinimide act as an anion after the imino hydro
~en bas been replaced. Coordination of the carbonyl 
IS not favoured as that would involve the formation of 
unstable _fo1;1r membered ring. The compounds 
[Fe(Phthahmtde) 8A~3 ] and [F~succinimide)aAm8 ] 
where Am= ammonta, methyl amme or ethyl amine 
were also investigated. In these comp?.unds three 
water molecules are replaced by three bulky anionic 
groups and three by amino groups. They are inner 
complex salts and hence their spectra were compared 
with [Fe(terpy.) 3 CI 8 ] 4 • 

Experimental 
Fe(Ph) 9 , [Fe(Ph)aAm3 ] where Pb=Phthalimide, 

and [Fe(Ph)a(en)H 20] where en=ethylenediamine were 
prepared by the method reported earlier•• 6 • Fe(succ)a, 
[Fe(succ) 9 Am 3] where succ= succinimide and [Fe 
(~uec) 3 • ~en)H20l were al~o similarly prepared. The 
compos ttl on and structure of all the above complexes 
were checked by chemical analysis, i.r., conductivity 
and magnetic measurements. 

Mossbauer spectra of the complexes were recorded 
at 25±1° on a Mossbauer spectrometer using a 256-
channel analyser and Kankeleit type constant accelera
tion drive7 • The source used was"-'5 m Ci con 
isotope in Palladiu n matrix. The calibration of the 
spectrometer was done by the peak positions of standard 
absorber Sodium Nitroprusside which were prepared by 
evenly spreading the samples on cellotape. 

. Chemical shifts t1 (mm/sec.) and the quadrupole 
spbttings 6. E(mmfsec.) are given in table 1. 
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TA,BLE !-CHEMICAL SHIFTS (8) AND QUADRUPOLE SPLITTINGS 
(6E) AT 25"C WITH RESPECT TO SODIUM NITRO• 
PRUSSIDE ABSORBER. 

Substance 

FeCI,(ref. 3) 

Fe(phthalimide), 
Fe(Succinide)8 
FeCI,.6H0 0(ref. 2) 

[F~(terpy)CI,](ref. 4) 
[Fe(imide)8 Am 8) 
(Fe(imide)8enH20] 

B(mm/sec) 

0.80 
( -196"C) 
0.58±0.03 
0.59±0.03 
0.65 
( -196"C) 
0.34 
0.58±0.01 
0.55±0.03 

imide=succinimide or phthalimide 

6E(mm/sec.) 

0.50 
( -196"C) 
0.55 
0.64±0.03 
0.69±0.03 

Am =ammonia, methyl amine or ethyl amine. 

Results and Discussion 
(Fe(imide)a] where imide=phthalimide or succini

mide. io~. In . t~ese. complexes •. the replacement of 
chlonde 1ons by Imtde Ions results 10 a decrease in isomer 
shift values indicating the greater electron density at the 
nucleus. No quadruJ?ole splitting is observed because 
the symm~try of iron in these complexes remains the 
sam? ~s ~n anhydrous FeC18 • As pointed out earlier, 
the 1m1de 100 does not function as a chelating agc;nt. 

In_ the complexes. of the type [Fe(imide)3 Am8 ], 

there IS a decrease 111 isomer shift and increase in 
quadrupole splitting which again indicate the greater 
electron density at the nucleus in comparison to FeCI 3 

6H 20. No appreciable difference in the isomer shift 
of Fe(imide)s and [Fe(imide)sAm3] indicate that amines 
are very weakly coordinated to the metal. All the 
complexes are paramagnetic with a magnetic moment 
5.8 B.M., characterised of high spin Fe(Ill) compounds . 

. [Fe(imide)s(en) (H 2 0)] complexes show a chemical 
shtft (0.56 mmlsec) characteristic of spin free octahe· 
dral Fe(III), and the values are close to that observed 
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by Maddock et al 8 • Thus it may be concluded that 
the complexes aro octahedral and fhe water molecule 
is coordinated to the iron ion. 
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