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Kinetic Resolution of Racemic Cyclic Olefins via Scheme 1
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Chiral dioxiranes have been shown to be effective reagents
for asymmetric epoxidation of olefirig. Recently we reported a
highly enantioselective epoxidation method for trans- and trisub-
stituted olefins using a fructose-derived ketdnas catalyst and Spiro (B) Spiro (C)
Oxone as oxidant.The epoxidation has been shown to proceed Favored Disfavored
primarily through a well ordered spiro transition stat¢Scheme
1).3® Since dioxiranes are expected to be sensitive to sterics, anScheme 3

existing chiral center adjacent to the double bond provides the ™S OTMS
possibility for kinetic resolutio.Herein we wish to report our Ph 359 4 A Ph
preliminary studies in this area. _— +

Our initial studies have been focused on cyclic olefins with 49% conv.
the chiral center at the allylic position. The rigid conformation 4 (14 A
and proximity of the chiral center to the olefin make them 96% ee trans/cis

. X = . ki /ks = >100 20: 1
promising candidates for kinetic resolution. Therefore, we began = >

the study with 1,6-disubstituted cyclohexen&} (Scheme 2).
Transition state® andC represent the spiro transition states for
the epoxidation of each enantiomer. Transition Staig expected
to be disfavored compared to transition stBtedue to the steric Rz
interaction between Rand one of the dioxirane oxygens.

Consequently one enantiomer would be epoxidized faster than

the other. R

Scheme 4
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Table 1. Kinetic Resolution of Representative Olefins by Ketdne of 1,3-disubstituted cyclohexene8) (Scheme 4). The kinetic

Catalyzed Asymmetric Epoxidatidn resolution efficiency would be dependent on the energy difference
recov'd trans _ between repulsive interactioasandb. Subjecting the TBS ether
temp con. SMee epoxide epoxide ke of 3-phenyl-2-cyclohexenolr§® to the typical reaction conditions

entry substrate (°C) (%) (%) ee (%) (ransicis) (kik) (with 40% ketone catalyst at —10 °C for 1.5 h) led to a 70%

OR conversion of the substrate (Scheme 5). The product was a 4:1
Ph mixture of trans and cis epoxide8) favoring the trans isomé.
This result demonstrates that transition statés favored over
1 R=TMS —10 49 O9B(S) 9% >20 >100 E, suggesting that the interactibnis greater than the interaction
é: E: I\C/lg Ve —1% 6554 %%((Ss)) %58( 12 :1))8 a® The enantiomeric excess of the unreacted substrate was
4o R=COOEt —10 51 94(S) 97  >20 70~ determined to be 99%.
OR Encouraged by the result obtained for compoidnge prepared
and investigated a number of 1,3-disubstituted cyclohexenes
(Table 1, entries 612). The resolution efficiency for these
5 R— TBPQ 10 70 99(R) 81 4 1 substrates i_s reasonably good. On the basis of the reaction mode_l
& R=Me ~10 61 98(R) nd 6 14 presented in Scheme 4, the unreacted substrates presented in
CH(CO,Me), entries 5-10 and 12 are likely to hav® configurations. To
confirm the configuration, the pivaloate in entry 12 was converted
@\ to 3tert-butylcyclohexanone by hydrolysis (NaOMe-MeOH). The
Ph resulting ketone was determined to indeed haveRlenfigu-
4 0 72 8T'(R) nd 1.7 4 ration by comparing the measured optical rotation with the
OR
reported value for the ketorfe.
In summary, we have shown that the kinetic resolution of 1,3
S and 1,6-disubstituted cyclohexenes via chiral dioxirane is feasible.
& R—TBS TM—Slo o BE) o 13 18 H!gh-resolutllon efﬂmency was obt'alned fqr a number of trisub-
9 R=TBS 20 66 96(R) nd 8 11 stituted cyclic o[efln jsub.stratéé,wlhlch prowde§ a valuable way
R to prepare certain chiral intermediates in a straightforward manner.
Since the dioxirane-mediated resolution is expected to rely largely
on steric interactions, this process could potentially be applied to
OPiv olefins with a variety of substituents. Extension of this resolution
ﬂ’s Ez i%IMS :ig gg gg Eg)) gg g ié to other cIassc_es of substrates is curreptly_under study. In adc_iiti_on
12 R=Bu ~10 54 9 (RN 84 >20 61 to the synthetic value, such a study will yield useful mechanistic

information.
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equiv of ketone used.Enantioselectivity was determined by chiral
HPLC (Chiralcel OD). The configuration was determined by compar-  JA9830039
ing the measured optical rotation with the known alcohol after
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was determined by chiral HPLC (Chiralcel ADY)Enantioselectivity lation see: Kolb, H. C.; VanNieuwenhze, M. S.; Sharpless, KCBem. Re
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