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Summary 

The title compounds have been prepared from Fe(C0); by glassy matri. 
photolysis; there is evidence for pre-photolytic ligand Fe(CO)j interaction. 

Some years ago the species Fe(CO), (I) was invoked as an intermediate in 
the reactions of Fez (CO)9 [l] and this interpretation is broadly confirmed by 
studies of species Fe(CO),(olefin) in hydrocarbon solution [2]. It has recently 
been shown that the behaviour of Fez(C0)9 in tetrahydrofu-xn (THF) is different 
from that in other reaction media, and Fe(CO)4THF (II) has been suggested as an 
intermediate [3]. We now describe the results of some experiments in which 
Fe(CO)j was photolysed in the presence of potential lignnds. These results sup- 
port the proposed intermediate I and explain some apparent anomalies. 

The IR spectrum of Fe(CO)S in hydrocarbon glasses molar in MeTHF” is 
considerably different from that in pure hydrocarbon glass. We ascribe the differ- 
ences to loose coordination of MeTHF, probably to one or more equatorial CO 
groups of Fe(CO)S [4]. Photolysis produces initially free CO and a species which 
we assign as Fe(CO)4MeTHF (substituent axial) on the basis of its infrared 
spectrum (2062m (A, ), 1963s (A, ), 1946vs, 1940(sh) (E)). The splitting of the 
E band which is more pronounced in pure MeTHF glass, is also shown by the E' 
mode of Fe(CO)j under our conditions**. In hydrocarbon glass with lower 
concentration of MeTHF (-0.1 iU) there are also bands present similar to those 
formed when Fe(CO), is photolysed in methane [5] or undoped hydrocarbon 
glass 161. Further photolysis gives rise to two species III and IV which we assign 

‘-?/I methylcyclohexaneisopenUne lo-’ molar m Fe(COB,. (nommal 77 R. hq. N,) m VLT-2 FH-01 

cell assembly mth sappbue wmdows unless otberwxse sALed. hTeTHF = 2~metbylr~lrahydroFuran. 
l l We have considered and relected an assignmeol of I as Fe(CO),hleTHF(equatorizl). Tbe band pattern 

rsqual~tatively wy reminiscenr of Lhose we have observed in cever;il specws of type Fe(CO),L (L= 

e.g. P(C,H,CH,), Ill. P(Ohle),. P(Nhle,), 171). and the forms of the split E bands are extremely 
s,mil;rr to those of lbe E’ bvld of F&20), in both tie envvonmenls discussed. 
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as Fe(CO)3(MeTHF), (his-axial and axial-equatorial* respectively) from their IR 
spectra [in hydrocarbon glass, III: 1900 (E’); TV: 1990,1882,1865; in pure 
MeTHF glass, III: 2012~~ (A’,) 1895(br) (E’); IV: 1980 (A’), 1877 (A’), 1855 
(A”) cm-’ ]. III gave the strongest seconc!ary photolysis band in hydrocarbon, 
while in MeTHF the spectrum of IV was more pronounced than that of Iii; these 
differences are consistent with our assignments and with the espected effects of 
a polar soivent, which should facilitate the less symmetrical reaction pathway. 
Reactions in THF-doped hydrocarbon glass are similar. 

Spectra of Fe(CO), in hydrocarbon glass 1 Al in triethylamine also showed 
distortion before photolysis. On photolysis at least two new species were formed. 
One of these V persisted after warm up to 175 K and refreezing and is assigned 
as Fe(CO)JNEt3 (substituent tial) [u(CO) 2045 (A, ), 1954 (-4, ), 1925,192O 
(collapsing to 1924 on warmir,g and refreezing) (E)]. The other species (u(C0) 
1945,1892) disappears on warming, and is presumably an unsaturated fragment 
of some kind. 

We note that in some circumstances (e.g. IV) an equatorial position in 
substituted Fe(CO)S can be occupied by a u-donating, non-n-accepting ligand; 
this lends credence to the suggestion [ 31 that Fe(CO), L (equatorial) (L = 
pyridine, pyrazine) are possible pseudorotation intermediates in the a..ial- 
equatorial CO exchange of Fe(CO)JL (asial), if this proceeds by a true Berry 
mechanism. We note also the facile formation of species Fe(CO),(MeTHF)? and 
Fe(CO)9(THF), ; these could possibly esplain the complexity of the spectrum of 
Fel(CO),/THF/amine reaction mixtures [3] and the role of a CO atmosphere. 
We suggest that lighting conditions should be controlled and specified in all work 
relating to substitution reactions of metal carbonyls. 
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‘ReIatlre intetiies are not consustenl wvlth the .wagnment af Lhis species as bls-equalonal. allbough 
older arrangements of Iigands. not based on a trigonal bipyramui. cannot be ruled out. Both II! and 
IV are p resumabls coordinati~:ly saturaled. smce they form in donor solvent glass. 


