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Summary 

The 57Fe and “‘Sb LMijssbauer spectra of Ph$bfCO),PhFePh$SbFe(CO), (A) 
have been recorded. The “Fe spectra of Pb,SbFe(CO), and of A have been re- 
corded in a magnetic field. The implications of these results for the nature of the 
iron-antimony bond in compound -4 is discussed. 

The “Fe Mijssbauer effect in Fe(C0)5 and its derivatives has been the subject 
of many investigations [l--9]_ These have included results for mono- and for di- 
substituted compounds with PhaD (D = P, As and Sb) [l-3]_ Since the Miissbauer 
effect can be observed with * “Sb, Ph,SbFefCO)j and (Ph3Sb)lFe(CO)~ have been 
studied by a double Mijssbauer experiment [lo]. This technique has also yielded 
interesting results for compounds containing iron-tin bonds [11,12]. We 
report here a “Fe and lz’Sb Mijssbauer study of Ph,SbFe(CO)., (I) and of an 
interesting compound containing both a penta- and a hexa-coordinate iron atom. 
Ph$5b(CO)XPhFePh2SbFe(CO)J (II), For both these compounds we also report 
the “Fe spectra recorded in a magnetic field of 6 T. The Mijssbauer data for com- 
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pound I, although already reported [lo], was reinvestigated since the antimony 
and iron environments are similar to those of two of the sites in compound II. 
The structure of compound II was revealed by an X-ray diffraction study 1131. 

ExperimentsI 

The s7Fe and 12’Sb Mijssbauer spectra at 4.2 K were obtained through the 
P.C.M_U. Services of A-E-R-E. Harwell_ The 12%b spectra for compounds I and 
II are given in Fig. 1 and 2 respectively; the “Fe spectrum for compound II is 
given in Fig. 3. The room temperature (29E K) spectrum of compound I (not 
shown, but results quoted in Table 2) was obtained using apparatus previously 
described [ 141. 

The 57Fe spectrum for compound I in a magnetic field of 6 T (Fig. 4) is-not 
fitted but it is seen by inspection that AEo is positive and q= 0. This informa- 
tion was used as a starting set to fit the spectrum for compound II. This latter 
spectrum (Fig. 5) has a normalized sum of squares equal to 2’78 for 242 degrees 
of freedom. The data for compound II were fitted (Fig. 6) by Dr. B.W. Dale 
(A.E.R.E., HarwelI) using a modified version of the programme reported by Lang 
and Dale [15]. 

Results for lZISb are quoted in Table 1, those for 57Fe are quoted in Table 2. 

Results and discussion 

There is a large change (-1.29 to +1.68 at 4 K) in the 12’Sb chemical shift 
upon complexing PhJSb to Fe(C0)4 (compound I). This corresponds to a change 

(continued on P. 186) 
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fig. 2. lzrSb rpectnam of compound II. (Source Ba ‘2*Sn0~. 4.2 K.) 
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Fig. 4. 57Fe spectrum of compound I in a magnetic field of 6 T. (Source Rh 57Co. 300 K.) 
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Fig. 6. 57Fe spectrum of compound II in a ma&c field of 6 T. (Source Rhs7Co, 300 IL> 
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Fig. 6. Fitted spectrum of compound II in a magnetic field of 6 T. 

TABLE I 

=*Sb MSSSBAUER PARAMETERS 

Temp. (IO Width B=(mms-*) e%Q Ret 

<mm s-1) mlm s-*1 

Ph$b 

Ph$bFe(CO)d 

80 3.2 r 0.4 --o_S % 0.02 17 *2 10 
4.2 2.8 % 0.2 -1.2 f 0.02 17.5 r 0.1 10 

80 3.0 2.82 2 0.2 16 k2 10 
4.2 3.26 ? 0.6 1.68 e 0.02 s-o+ 0.03 10 
4.2 3.3 * 0.3 1.67f 0.03 9.2 ko.03 b 

Ph3Sb(CO)~PhFePh2SbFeo;rC 4.2 -2.7 -1.6 b 

a Isomcrshifuquotcdrrlativeto InSb.b Thiswork.C Not fitted. 

TABLE 2 

-Fe MijSSBAUER PARAMETtiRS 

TemP. 00 s<- s-11 2qQ <mm s-‘1 rl Ref. 

Ph3FtiCO)s 80 0.10* 0.01 2.67 2 0.01 10 
296 0.15 f 0.03 2.63 _* 0.03 10 
295 4.14 * 0.03 2.63 +_ 0.03 a 

PhlsbCC0,~phFefpa2sbF=-~CO~4 4.2 Fe* 0.01 -0.96 0.475 = 
Fe* -IX66 2.49 0.2 = 

0 m aork relative to maural Fe. Ref.. 10 data relative to Na2FeGN)sNO - 2H20 at 295 K. 
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pound is similar to that around the hexacoordinate iron site in compound II, 
comprising of CO-ligands and three formal u-bonds. The octahedral iron atom in 
compound II is bonded to three CO ligands, a u-donor (Ph$b) and two pure 
o-bonds to phenyl and the SbPh,Fe(CO), moiety. _A value of 0.4 is found for q_ 

Conclusions 

The two antimony sites in compound II have similar environments_ The atoms 
are u-bonding towards the iron atoms and may be regarded as antimony(V) ions. 
Their electronic environments appear to be more symmetrical than their crystallo- 
graphic environments. 

The 57Fe Mijssbauer data for the pentacoordinate site is typical of other deriva- 
tives of iron pentacarbonyl. The other iron site is unusual and gives MSssbauer 
parameters consistent with its octahedral environment. The value of q found for 
this site is on the verge of significance, but more data on other hexacoordinate 
iron carbonyl environments is needed before more information can be obtained 
from the q value. 
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