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Resolution of the Chiral Iron Acetyl Complex [(C5H35)Fe(CO)(PPh3)COCH3]
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Abstract: Reaction of the lithium enolate of racemic iren acetyl complex
[{CsH5)Fe{CO)(PPhy)COCH3] with the thiolsulphonate 3, derived from homochiral (15)-10-
mercaptoisoborneol 2, provides the diastereomeric a-sulphides 4 and 5. Selective oxidation of
diastereomer 4 1o the sulphoxide 6 (kox 4/ kox.5 = ca. 20-25) allows facile separation from the
sulphide 5. Subsequent desulphurisation of 6 and § furnishes the homochiral (R)-(-)- and (5)-(+)-
acetyl complexes in overall yields (maximum 50%) of 21% and 27% respectively from the racemate.

The iron chiral auxiliary [{CsHs)Fe(CO)PPhs)] exerts powerful stereochemical control over a wide
variety of reactions associated with attached acyl ligands,! The literature procedure? for the preparation of the
parent acetyl complex 1 in homochiral (enantiomerically pure) form provides only very limited access to (R)-(-)-
1 and (5)-(+)-1.3 We report herein a novel resolution procedure for the preparation of homochiral 1.

We have previously demonsirated the completely stereoselective oxidation of (R,§)-
[(CsH5Fe(CO)PPh3}COCHMeSPh] to the corresponding (R,S.5)-sulphoxide with m-chloroperbenzoic acid
{m-CPBA) at -100°C# The oxidation with m-CPBA of sulphides derived from (1§)-10-mercaptoisobornect 2
has also been shown to proceed with good stereoselectivity (29:1).5 It was therefore anticipated that resolution
of the racemic acetyl complex 1 might be effected through selective oxidation of one of the two diastereomeric
a-sulphides derived from homochiral 2; for this diastereomer the stereocontrol exerted by the iron centre would
complement that exerted by the isoborneol moiety. Both the thiol and hydroxy! groups of 2 were acetylated, the
acetylthio group converted to the sulphenyl chloride with sulphuryl chloride, and the sulphenyl chioride then
treated with the sodium salt of p-toluenesulphinic acid to give the thiolsulphonate 3 {{olp22 = - 8.6 {¢ 0.65,
toluene) } in 75% overall yield from 2 (Scheme 1),
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Scheme 1. Reagents and Conditions: i, Acz0, pyridine, DMAP, CH7Clz; i, SO2C1), heptane; iii,
aqueous p-MeCgH4S(0)2Na, heptane.

Reaction of the lthium enolate of the racemic acetyl complex 1 with 3, followed by deacetylation, gave a
chromatographically inseparable 1:1 mixture of the diastereomers 4 and § in 93% yield from 1 (quantitative
when corrected for recovered racemic acetyl complex; Scheme 2). As expected, one of the diastereomers was
found to undergo oxidation with m-CPBA at a considerably greater rate than the other. By monitoring the
diastereomeric excess {d.e.} of the unreacted sulphide versus equivalents of m-CPBA it was possible to
determine, using the equations developed for kinetic resolution,S that the rate of oxidation of 4 was ca. 20-25
times faster than the rate of oxidation of 5. Thus, addition of 0.6 equivalents of m-CPBA to a tetrahydrofuran
solution of the 1:1 mixtare of 4 and 5 (-100°C, 2 hrs), followed by easy separation of sulphide from sulphoxide
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over basic alumina (ARg= 0.6, 9:1 CH2Cly/EtOAc), gave the sulphide 5 {[alp?? = - 28.1 (¢ 0.21, toluene)} in
37% isolated yield and in greater than 99% d.e. by 1H n.m.r. analysis at 300 MHz. Desulphurisation of the
sulphide 5 with nickel boride then gave (S)-(+)-1 {[(t]s4622 = +285 (¢ 0.22, CgHg); hit.7 [0t]s4622 = +288 (¢
0.04, C¢Heg)} in 80% yield (27% overall from the racemate).8

Flash chromatography of the sulphoxide mixture and recrystallisation gave 6 {[®]p22 = - 26.4 (¢ 0.28,
toluene)} in 43% yieldiand with a 298% d.e. Although the stereochemistry assigned to 6 at the sulphur centre
has not been unambigpously determined, it's assignment is consistent with the stereoselectivity previously
observed for the m-CP!BA oxidation of both (R,S)-[(CsHs)Fe(CO)(PPh3)COCHMeSPh]4 and for sulphides
derived from 2.5 Deséxlphurisation of the sulphoxide 6 with nickel boride furnished (R)-(-)-1 {[0]s46%2=

- 284 (c 0.21, CgHg) } in 52% yield (21% overall from the racemate).8
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Scheme 2. Reagents and Conditions: i, butyllithium, THF, ~78°C; ii, inverse addition to 3 (1.2
equivalents), THF, -18°C; iii, NaOMe, MeOH, THF, 60°C; iv, m-CPBA (0.6 equivalents), THF,
-100°C; v, NiClz (10 equivalents), NaBHjy (25 equivalents), EtOH, THF, -15°C.

The overall yields for the resolution represent a significant improvement over those reported in the
literature.2 Additionally, the ease of the chromatographic separations involved in the procedure readily allows
access to homochiral 1 in multigram quantities.
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