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Relatrvely few examples of organometalhc compounds of rron(II1) have been reported 

m the literature Iron-carbon a-bonds have been prepared recently’ by a Grrgnard re- 

actron on rron(III)-halo derrvatrves with an etroporphyrm type of structure_ The com- 

pounds Isolated were the p-tolyl and the ethyl denvatrves as dark blue and purple sohds, 

respectrvely, sensrtrve to bght Besides these compounds, no other reports concernmg the 
isolation of iron(II1) organometalhc compounds have appeared, to the best of our know- 

ledge The thermal mstabrlrty of compounds of thrs type was further suggested by the 

R R 
I 

recently reported * farlure to isolate non (III) organometalhc compounds, m spite of then 

suggested formation m the course of the reaction between anhydrous FeCls and hthmm 

alkyls Srnce the metal-etroporplyrm and the metal-NJV’-ethylenebrs(sahcyhdenennmato) 

skeletons (see structures I and II, respectrvely) are rather closely related either stencally or 
electromcally, rt was considered of mterest to see whether it was possrble to obtain stable 
organometalhc denvatrves of Nfl’-ethylenebrs(sahcyhdenem~mato) iron _ 

In this paper a metal complex contammg the N,N’-ethylenebrs(sahcylidenenninato) 

hgand wrll be abbreviated as [MSaEn] , such ,.ts [FeSaEn] or [CoSaEn] _ 

In the past years we have reported the occurrence of reductrons talong place m non- 

aqueous solvents with several brs(sal~cyl~denenmnato)metal complexes3-’ _ In particular, 
chemxal reductions by sodtum metal in tetrahydrofuran were carned out and the corres- 

pondmg sodmm derivatives of formula Na[MSaEn] were isolated m an analytically pure 
state (M = Fe, Co). It 1s worth mentronmg that we had also previously reported’ the pre- 
paratron of the [CoSaEn]* -amon, wluch was prepared by treatmg CoSaEn wrth two 

. 
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Na + FeSaEn -N.[FeSaEn] 
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eqmvdlents of sodmm metal We had demonstrated the existence of the amon by the 

redctlon 

[CoSaEn] ‘- + CoSaEn + 2 [CoSaEn]- (1) 

Recently, Russidn workers” have confirmed the existence of the amon by electron trans- 

fer reactions to cyclooctatetraene to gve CsH8 2- and [CoSaEn]- 

The most mterestmg properties of these compounds are (a) the bulk magnetic suscep- 

tlblhties, and (6) the chemlcdl reactivity, especially toward electrophlhc reagents such as 

alkyl halides As far as magnetic susceptibility measurements are concerned, the (FeSaEn]- 

dnd the [CoSaEn]- anions can be regarded as d’ and dx systems of, respectively, high-spm 

dnd low-spm behavtour. We have. m fact, established that our previous results’ on the 

magnetic properties of Na[CoSaEn] , suggesting the presence of a residual small pdramag- 

netlsm. were 1x1 error because of partial oxldatlon of the samples Under the best operative 

conditions, the sodium denvatlve of cobalt IS diamagnetic 

The reduction of FeSaEn takes place m letrahydrofuran ds solvent by using the stol- 
chelometrtc amount of sodnml 

THI 
FeSaEn + Na - Na [FeSaEn] (2) 

The sodturn derivative 1s then prectpttated from the resultmg green solution by partial 
evaporation of the solvent and addltlon of heptane The deep blue solid is extremely sen- 
srtlve to air and has to be handled with air strictly excluded The magnetrc susLeptlblhty 

of this compound was measured by the Gouy method and found to follow the Cune- 
Weiss law reasonably well from room temperature down to liquid nitrogen temperature 
(Fig I). The value of the magnetic moment at room temperature IS 3 71 BM quite close 

to the theorettLa1 spm-only value (3 87 BM) for three unpatred electrons The Weiss con- 
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It has previously been observedJT’-7 that [CoSaEn]- redcts wth organs, fldhdes to 

give the correspondmg cobalt(III) organometalhc compounds 

[CoSdEn]- + R-X - CoSaEn-R + X- (3) 

in view of the presently reported mdgnetlc properties of [CoSaEn]-, reactlon (3) can be 

ratlondhsed in terms of an oxlddtlve addition to a plandr dS system such ds those used!: 

encountered with cobalt(I), rhodmm(i) and lrldlum(I)8Pg Reactlon (3) can, m fact, be 

mterpreted as the mtermedlate formatlon of an amomc cobalt(M) organometalhc den- 

vatlve,[CoSaEn(R)X]- The latter would then be unstdble with respect to X- elm~matlon 

and formation of the neutral cobalt(W) organometalhc compound_ Consistent with this 

view is the fdct under the initial condltlons of reactlon (3), i e addltlon of the dlkyl ha- 

hde to the solution of [CoSaEn]- at ca -80” C, no preclpltatlon of sodnnn chloride was 

observed, m spite of the fact that the change of colour from green to orange tdhes place 

praLtlcally wlthm the time of mlxmg Sodn~m chloride elmimdtlon usually tahes place at 

room temperature and 1s completed by addition of water m the case of the cobalt com- 

plexes’ 

In view of past evperlence with cobalt complexes, a re lctlon sunliar to (3) was also 

carried out with [FeSdEn]- 

[FeSaEn]- -t C, Hs CH:! Cl + Cl- + FeSaEn- CH-, Cc, Hi (3) 

Reaction (4) was carried out under Londltions sumldr to those previously reported for the 

cobalt complex After addition of water, the benzyl derlvattve was isolated ds red needle- 

hke crystals in about 90% yield RecrysLalhsdtlon of the aon(III) organometalhc com- 

pound was cdrried out by dlssolutron N-I tetrdhydrofuran and prcclpltatlon wit11 beptane 
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The compound IS very sensltlve to air ouldatlon (see below) and 1s hght-sensltlve, as ex- 

pected ford compound contatmng metal carbon o-bonds 

Bestdes the benzyl denvdtlve, the phenyl denvatlve, FeSaEn-CbHs was also prepared 

and charactensed*, by reactlon of the phenyl Grlgnard reagent with FeSaEn--I m tetra- 

hydrofuran as solvent 

Fe&En-I + C,H, MgBr + FeSaEn-C,H, + MgBrI (9 

The pnenyl compound was isolated from the reactlon nuxture by a procedure slmllar to 

that previously mentioned for the benzyl derlvatlve 

Both the phenyl and the benzyl denvatrves of non (III) are thermally unstable and re- 
active towards oxygen The results obtamed from the mvestrgatron of the behavrour of 
the organometalhc derrvatrves towards heat and oxygen represent an addrtronal prece of 
evrdence for the presence of non-carbon bonds m these compounds The reactrons 

2 FeSaEn-R -+ 2 FeSaEn + R-R (6) 

2 FeSaEn-R f M 02 -+ [FeSaEnhO f R-R (7) 

have been established. Although the reactlon of the benzyl derivative with oxygen was 

somewhat more complicated, wxth the phenyl derlvatlve the chmenc cr_oxo-bls 

[ethylenebn(sal~cyhdeneunmato)~ron(II1)] lo was the only Isolable compound We have 

never obtamed substantial evidence for the formation of peroxo-alkyl compounds of 
the type found*‘-‘* m certain dlkyl-cobaloxrmes. We belleve that m reaction (7) the 
determmmg factor 1s the labrhsatron of the metal-carbon bond, prior to attack by oxy- 
gen . 

Both reactions (6) and (7) are typical of metal-carbon bonds and they therefore ex- 

clude the posstbrhty that the alkyl group might be attached to some other pomt of the 
molecule Further evidence of non-carbon bonds m these compounds came from the 
magnetic susceptrbrlrty data, the FeSaEn-R compounds are thermally much less stable 
than, for example, the correspondmg low-spur CoSaEn-R derrvatrves4~‘*r5. However, 
a satrsfdctory Curie-Weiss plot was obtained (see FI, (J 2). the Werss constant was found 
to be about -9”and the magnetic moment at room temperature was 5 87 BM, very close 

to the theoretical value (5 92 BM) for five unparred electrons Details concemmg the mag 
netic susceptrbrlrty measurements have been published elsewhere’3 

The h&-spur behavrour of FeSaEn-CH2 C6 Hs IS very unusual m orgdnometaihc chem- 
rstry Only the o-mesrtyl and the a-naphthyl derrvatrves of chrommm(II)‘4 recently pre- 

pared by Stolze and Hahle behave sm~tlarly. The uon(II1) organometalhcs wrth the etro- 
porphynn type of structure’ mtght also be hrgh-spin systems but unfortunately no de- 
tailed magnetic susceptrbrhty data were reported to establuh thts point 

In accordance with the occupancy of the highest molecular orbrtais, as suggested by 
magnetrc susceptrbrllty data, the FeSaEn-R compounds are thermally much less stable 
than for example, the corresponding low-spin CoSaEn-R derivatives4” A However, 

l Unless othcr\\~sc stated, all the nc\r Lompounds reported m thts paper analysed correctlq for the 
formut\tlons given 
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the iron(II1) compounds were Isolated by normal operating procedures at room tempera- 
ture and should be regarded as stable at least m the sohd state, provided air and hght are 
excluded _ 

We have also attempted the preparation of the correspondmg methyl and acetyl den- 
vatives In both cases reactions between the [Fe&En]- anlon and the proper orgamc ha- 
hde were observed but no analytlcally pure product could be obtamed 

By analogy with the magnetic results obtained ” for the cNoro derlvatlves FeSaEn-Cl 
and [FeSaEn-Cl] *, the magnetic susceptlblhty data of the present work ml&t be mter- 
preted m terms of a mononucIear pentacoordmate structure for the benzyl denvative. 
FeSaEn-CHzC6H5 This 1s mdlcated by the value of the magnetic moment at room 
temperature and by the relatively small value of the Weiss constant, suggesting that no 
important mteractlons take place between different Iron centres, as one would expect for 
a dlmenc, oxygen-bndged structure Of course, the results of an X-ray investlgatlon would 

be required to confirm this suggestton 
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