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Summary

The complex [(7°-CsHs)Fe(CO)PPh,)CH,CH,] is shown by 'H NMR spec-
troscopy and an X-ray crystal structure analysis to adopt a single conformation with
the methyl group residing between the cyclopentadienyl and carbon monoxide
ligands.

In order to rationalise the remarkable stereocontrol observed in reactions of
ligands attached to the chiral auxiliary (n°-CH;)Fe(CO)(PPh,) [1] we have pro-
posed recently a conformational analysis for complexes of the type (n°-C;H)Fe-
(CO)PPh;)CH,R based on extended Hiickel calculations [2]. This model predicted
that for the pseudo-octahedral complexes of the type [(n°-CH;)Fe-
(COXPPh;)CH,R] (1) three stable conformations exist with the order of stability
a>>b>c. It was further predicted that even for the complex 1 (R = CH,) only

PPh s PPhs

(b) (c)

conformer a (R = CH,) would be significantly populated although conformation b
might be accessible. This analysis [2], which is at variance with the previous long
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fig. L. Molecular structure of [ - CoH O Pe(COWPPH OCTECH L

standing model [3.4] has come in for considerable criticism [3] mainly on the basis
of the observed variations with temperature of the J(PH) coupling constants for 1
(R = SiMe;. Phy [4] which were assumed 1o indicate the population of several
conformations for all complexes 1. We describe here evidence in support of our
conformational analysis which 15 consistent with essentially only conformer a bemg
populated for complex 1 (R = CH .

The ethyvliron complex 1 (R = CH;) was prepared by photolvas of (97
C HOFe(CO),CH,CH, in the presence of triphenviphosphine [6] In the 300 MHz
YH NMR spectrum * (C, Dy of 1(R = CH,) the diastereotopic methyvlene protons,
H' and H-, appeared at § 1.07 and 1.87 ppm and exhibited coupling constants 1o
phosphorus of 12,1 and 2.0 Hz. respectively. This s ennirels consistent with
conformation a with H' heing shielded by one of the phenyt groups of the
triphenylphosphine [7] and having, according 1o the Karplus equution {8] (PFeCH!
= 30°), a Jarge J(PH) whercas H? would be expected to show o smadl J/(PH)
(PFeCH? = 90°). Of most significance however 1s the chservation of a four bond
coupling (*J(PH) = 2.1 Hz) between the phosphorus and the methyl protons, Such
long range couplings only occur between atoms in a ~W’ arrangement 191 which in
this case is only achicved in conformations close to a. Monitoring the JiPH)
coupling constants of H' and H- over the temperature range 230 3600 K showed.

* 300 MHz, C D) 8 7.57-695 (1SHL m, Phy. 413 (SH, d. J(PID 10 Hzo Colien 187 (HL ddg.
U(PH) 2.0 Hz, “J(HH) 9.3 Hzo O cHEDY 74 Ha, FeCHU L LSRG PHG 200 Mz s 7.5 1,
CH L V07 (LML ddg. S/ePHY 120 B AT 9.0 Hzo WHEY 74 T, FoC T
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TABLE 1
SELECTED BOND AND TORSIONAL ANGLES FOR (3'-CsH4)Fe(CO)PPh4)CH,CH, (Degrees)

Ci-Fel-C!-H' —65
C3-Fel-C!-H? -179
CloFel-C'-C? +57
P!-Fe!-C!-H' +29
P!-Fe!'-C!-H? -85
P!-Fel-C!'-C? +151
Cl-Fe!-p! 92.9(1)
C?-Fe!-P! 93.4(1)
C3-Fe'-C! 92.7(2)

within experimental error, no variation. This is in complete contrast to the reported
results for 1 (R = Ph, SiMe,) [4] and is consistent with only conformation a being
populated for 1 (R = CH,): A significant change in the *J(PH) values with tempera-
ture would be expected if any other conformation were populated. An X-ray crystal
structure analysis * of 1 (R=CH;) (Fig. 1) shows that conformation a is also
adopted in the solid state. Selected bond and torsion angles are given in Table 1 and
show that complex 1 (R =CH,) is close to octahedral with PFeCH! 29° and
PFeCH? —85°.

The above results demonstrate the validity of our new conformational analysis
for complexes of the type (n°-CsH)Fe(CO)PPh,)CH,R (R = alkyl) where essen-
tially only the conformer with R orientated between the cyclopentadienyl and the
carbon monoxide ligand is populated.
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