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Kinetic resrllution nt secundary allylic alcohols by Sharpless asymmetric 

epoxidation using tcrt-hu:yl hydroperoxide (TBEIP) in the presence Of chiral 

titanium-tartrats catalyst , has been widely used in the synthesis of chiral 

natural products. 'This asymmetric epoxidat~ion reaction is ap~licnhle to the 

kinetic ;esolution of other suhs;rat~es, such as p-hydroxyaminc , ?.-thiophenyl 

carbinol , and n -fury1 carbinol , which afrord ri hydrovyl group For coordina- 

tion to the metal rentre and a proximate site capable of accepting an oxygen 

al~nm. On thr basis of this study, we started to investigate the possibility of 

the kinfiic resolution of a-fur~ruryl amide la-f using the modified Sharpless 

reagent These compounds are characterized by the prusencc of a tury1 group 

on the amino-bearing carbon atom and their opticnl,ly active form could be Of 

interest to organic chemists. Herein we describe our finding that the kinetic 

resolution 0T tt-furfuryl amides pl-oceedfi highly efficiently. thus providing 

a general method For the synthesis of homochir~al la--f (Scheme 1 J. 'rtie resnlts 
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Scheme 1 

HNTs 
la-f 

of the oxidation ot 1, in which substituent R is a primary or secondary a.lQ.1 

group, are summarized in Table 1. 

Table 1 HesulLF~ off Kinetic Resolution ot 1 by Modified sharpless Reaqenta 

Substrate 1 -.- Slo"~~eRCtillCJ cnantiomers Yield 
D c 

R Ligand Time(d) Yield(%) (ol e.e.(%) 
D 

ab.config. Of 2(%) 

f 
a Me I,-(t)~DIPT 2 5" -7.60 90 s 8 

b Et I, 2 47 -5.0" 93.3 s 45 

c PT ,I 2 45.7 -5.3" 94.7 s 47 

d "-UU 2 46 -5.00 90 s 41 

C i-Bu II 2 46.5 -7.40 90.7 s 43 

t n-Hex I_ 3 45 -4.30 100 s 46 

b Et D-(-)-DIPT 3 50 +5.0" 93.5 R 46 

f n-Hex II 3.5 49.5 +4 .4 o LOO R 48 ~~.._~~.~ 
a. The reaction was carried out in CH2Cl 

2 
using ri(OiPr)4(1.0eq), L-(+)- or D- 

(-,-DIfT(I.Zeq,, 5-10nwl% Of CM2, lo-15mol% of silica yel, and TBHP(2.5cq) at 

r.t. b.Unlfss otherwise noted. isolated yield based on racemic 1 aLtr7~ chroma- 

tography *n silica gel. c. Optical rotations were measured on R Autnpol spec- 

trometrrlI1 automatic polarimeter.The snlv;nt is cthannl and the concentration 

range is between 1 and 3. d.Dctermined by II NMK analysis of the corresponding 

MTPA anides of n-*urfuryl aminrs, which wcrc obtained 
fr$m 

tl~le cleavage of 

tosyl group of 1 by using naphthyl sodium in DME at -78 Oc . C. nbsolute con- 
figuration was proved by correlation of the products 26 oxidation of la, e by 

~"04 with the corresponding (S)-N-tosyl- n-amino acids (Scheme 3). f. On treat 

-ment wi Ch equcous liao,,, 2a decrmpi~sed mostly into a highly water soluble and 

unidentified product. 
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The prcscyc of tosyl substitucnt on the nitrogen atom could avoid the N-oxide 

formation . It can be seen from Table 1 that kinetic resoltition occurs in high 

enantioselectivity (90-lOO%e.e) and high chemical yield (45-50%). All the 

n-furfuryl amides show the following reactivity feature: When L-(+)-DIPT is 

used, the fast-reacting enantiomers are the one rclatcd to the K cnantiomers 

Of la-f; when D-(-)-DIPT is used, the fast-reacting enantiomers RrP the S 

enantiomers of 1b.f. This is just o,posite to 
5.3 

the empirical selectivity rule 

given by Sharpless and his coworkrrs . 'This reversed sense of enantioselec- 

tion may bc attributfd to the stcric hindrance of the bulky tosyl group on the 

nitrogen atom. An alternative explanation for the reversed sense of enantio- 

selection is probably due to the different character of nitrogen atom from 

oxygen leading t" a different coordination fashion of nitrogen to TiCI"). 

In these reactions, when using 0.6 cq. of 1'BHP. no reaction was observed, 

whereas when the TBHP was increased to 2.0-2.5 eq., the reaction proceeded 

smoothly to about SO-55% conversion. 

In all cases the oxidation product~s 2amr are rendily separated by column 

chromatography on silica gel, since (S) or (RI-1 and 2 have quite different R 

values on silica ycl. Compounds 2 can also be readily obtained from CS) or (Rj 

-1 by oxidation with MCPRA in high yield (Scheme 2). Thus, the present kinetic 

Scheme 2 

HkTs 
[S)-id 2d 

resolution reaction dlso serves as d very efficient method for the preparation 

of "al-ious optically active 2, which are also recognized as important chiral 

building blocks. 

The furan ring can be ~011~erIed ink a carbnaylic acid by 0zonolysisS or 

oxidation using RuC13/NalD . It is evident that the combination of the present 

kinetic resolution of n-fu:furyl amides (Scheme 1) and oxidative cleavage of 

the furan ring (Scheme 3) provides a general and practical method for the 

synthesis ol amino acids (Scheme 3). 

Scheme 3 

03, CHzClz 
(S)-laae or RUC13/tL3IU4 

HOzC../R 
f 

HNTs 
ISI-3.3-e 



ThC starting racemic n -furTuryl amides la-t could 

of N-turturyl-p-tnluene-sulfonylimineH 

be readily prepared 

f COlll the i~raction with alkyl 1 i thium 

aI. -70 “C in 75-80% yield. 

I” summary, the present method for the preparation of chiral 1 and 2 is 

operationally simple and highly efficient ana both of them can be used as 

chiral building blocks Lor iLhe synthesis of natural products. 
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