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Abstract: Reaction of the lithium enofate of racemic iron acetyl complex 
ffCsHs)Fe(Co)(PPh3)COCH3] with the ~o~suipho~~ 3, derived from homochiraf (lS)-I& 
mercaptoisoborneol 2, provides the diastereomeric a-sulphides 4 and 5. Selective oxidation of 
diastereomer 4 to the sulphoxide 6 (kox.4 I &,X.5 = ca, 20-B) allows facile separation from the 
sulphiclc 5. Su~ueut ~s~phu~a~on of 6 and J furnishes the hom~hi~ (R)-(-)- and ($I-(+)- 
ace@ complexes in overall yields (maximum 50%) of 21% and 27% respectively from the racemate* 

The iron chiral auxiliary [(~~~~)~e~C~)~~h3)~ exerts powerful s~~~hern~~ contrOt over a wide 

variety of reactions associated with attached acyl Egauds.l The literature proccdurc~ for the preparation of the 

parent acetyl complex t in homochiral (enautiomerically pure) form provides only very limited access to CR)-(-)- 

1 and (5’)-(+)-1.3 We report herein a novel resolution procedun: for the preparation of homochiral 1. 

We have previously demonstrated the completely stereoselective oxidation of (R,S)- 

[(C5H~)Fe(C~)~Ph3~~~eSPh~ to the GO~~~~~U~ (~,~~~)-s~pho~~ with ~~~~o~r~nzo~c acid 

(ns_CPBA) at -1OVC.4The oxidation with m-CPBA of sulphides derived from ala-l~me~aptoisobomeol2 

has also been shown to proceed with good stereoselectivity @9:1).5 It was therefon: amicipated that resolution 

of the racemic acetyl complex 3 might be effected through selective oxidation of one of the two diastereomeric 

a-sulphides derived from homochirrd 2; for this diastereomer the stereocontrol exerted by the iron centre would 

complement that exerted by Lhe ~o~o~~~i moiety. Both the thiol and hydroxyl groups of2 we&? acetylated, the 

acetylthio group converted to the suIphenyI chloride with s~~~u~l chloride, and the sulphenyl chloride then 

treated with the so&urn salt of ~toIuen~lphinic acid to give the ~~olsul~ona~ 3 { [a]$2 = - 8.6 (e 0.65, 

toluene) I in 75% overall yield from 2 (Scheme 1). 

Scheme 1. Reagents and Conditions: i, Ac20, pyridhte, IX&P, CH2Cl2; ii, SQ$12, heptane; iii 
aqueous ~-M~S(~)~a* heptaue. 

Reaction of the Ii~ium enoiate of the racemic acetyi complex f with 3, blows by d~~~la~o~~ gave a 

chromatographicaBg inseparable I:1 mixture of the diastereomers 4 and 5 in 93% yield from 1 (quantitative 

when corrected for recovered racemic acetyl complex; Scheme 2). As expected, one of the dlastereomcrs was 

found to undergo oxidation with m-CPBA at a ~sidemb~ greater rate than the other. By moni~o~ng the 

diastereomeric excess (d-e.) of the umeacted snlphkk versus ~~v~en~ of nt-CPBA it was possible to 

determine, using the equations developed for kinetic lesolution$ that the rate of oxidation of 4 was CIX. 20-25 

times faster than tbe mte of oxidation of 5. Thus, addition of 0.6 equivalents of &JPEI;A to a tetrahydrofmau 

solution of the 1:l mixture of 4 and 5 (-RIOT, 2 hrs), followed by easy separation of sulphide from sulphoxide 
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over basic alumina (ARt = 0.6,9: 1 CH2Cl@tOAc), gave the sulphide 5 ( [C&)22 = - 28.1 (c 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 &Q-(+)-l { [a]&2 = +285 (c 0.22, CgH6); ht.7 [a]&2 = +288 (c 

0.04, CeHe)} in 80% yield (27% overall from the racemate). 

Flash chromatography of the sulphoxide mixture and recrystallisation gave 6 { [o]D2* = - 26.4 (C 0.28, 

toluene)} in 43% yield land with a 298% d.e. Although the stereochemistry assigned to 6 at the sulphur centre 

has not been unambig$ously determined, it’s assignment is consistent with the stereoselectivity previously 

observed for the m-CP/BA oxidation of both (R,s)-[(CsH$Fe(CO)(PPh3)COCHMeSPh]4 and for sulphides 

derived from 2.5 Des#phorisation of the sulphoxide 6 with nickel boride furnished (It)-(-)-1 { [~]f3&?2 = 

- 284 (c 0.21, C&$] in 52% yield (21% overall from the racemate).* 

v (80%) I 

Scheme 2. Reagent and Conditions: i, butyllithium. THF, 
1 

-78OC; ii, inverse addition to 3 (1.2 
equivalents), THF, - 8’C; iii, NaOMe, MeOH, TI-IF, 6O’C; iv, m-CPBA (0.6 equivalents), THF, 
-100°C; v, NiC12 (10 equivalents), NaEIQ (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 i in multigram quantities. 
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