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summary: -- The 4,5_diphenyloxazolyl moiety has been found to be a masked ester functionality 

fully compatible with the Sharpless epoxidation of allylic alcohols within the same molecule. 

Laboratory syntheses of optically active, slow-reacting substances (SRS) leukotrienes A-E 

have generally been based on (-)-methyl (S,S),(6,S)-oxide-7-hydroxyheptanoate (&) or its al- 

dehydic derivative as the principal intermediate. 
1 

Conceptually, a convenient and highly 

enantiospecific approach for a synthesis of _2_ can be envisioned via the Sharpless epoxidation 

procedure 2,3 on suitably substituted allylic alcohols. However, experiments in our 

laboratory, as well as another published report3 indicate that the terminal methyl ester 

(and t-butyl ester) 
4 

functionality in allylic alcohol 1 interferes with the course of the 

reaction. Allylic alcohol3 containing a terminal olefin as a masked ester functionality was 

found by Corey3 to be a successful alternative. The utility of _3_ is greatly 

however, by the number of additional steps its transformation to 2 requires. 

undertaken to identify carboxyl equivalents or protecting groups that would: 

t-BuOOH I! 

HoaX ;1”,l’d;: * Ho* 
X 

(Sharpless ,2 
Conditions) 

P 
1; x=-‘C’~CH, 

4; xzHxCH3 
CH, 

reduced, 

This study was 

(1) permit the 

5; X=4,5-Diphenyloxazole 6; X=4,5-Diphenyloxazole 

Sharpless epoxidation to proceed on a suitably functionalized allylic alcohol derivative 

without loss of chirality transfer; and (2) be readily unmasked to the terminal ester under 

mild conditions. The 4,5_diphenyloxazolyl moiety has been found by Wasserman and co-workers 

to be a versatile carboxyl equivalent in a variety of applications. The mild singlet oxygen 

conditions employed by his laboratory for conversion of the oxazole ring to carboxylic deri- 

vatives appeared suited to these objectives. 
5-7 
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1. n-SuLi,-SO'C,THF 

&n-.2 
9&c I 

I 

AcOH.H,O 

I PCC, CHFI, 4h,50% 

12. 77% 

Syntheses of the prerequisite oxazole allylic alcohols L~,b,c_ (x1=0,1,2 respectively) are 

outlined in Scheme 1. The following conversions typify the experimental for 5,b and 5~. 

Z-Methyl-4,5-diphenyloxazole (7) (Aldrich) was alkylated at -90°C in THF with 2-(2-iodoethylj- 

1,3-dioxolane g(n=l) 
5,8,9 - 

to give 9& in 84% yield after flash chromatography (petroleum 

ether/ether, 1:l). Conceivably, 9,b could also be prepared by cross-coupling the Grignard of 

k(n=2) with 2-methylthio-4,5-diphenyloxazole. 
10 

Conversion of acetal 9,b to aldehyde 12 

[HOAC-~~0 (2:1), SO'C, 16hr, 78%] was followed by treatment with methyl (triphenylphosphor- 

anylidenejacetate (CH3CN, 4hr, A, 95%) to yield a$-unsaturated ester 12. Ester lib was - 

reduced to allylic alcohol 5b on treatment with DIBAL (toluene, -70°C, 1.25hr, 68%). Purifi- 

cation of the product was carried out using either radial or flash chromatography (ethyl 

acetate/hexanes, 7:3).11 For the synthesis of aldehyde 1_o_a and hence &, _7_was alkylated as 

described above with 2-trimethylsilyloxy-iodoethane in 77% yield. The resulting alcohol was 

oxidized to the aldehyde s using PCC (4 hr. CH2C12, 50%) and elaborated on to 2 as 

described above in 75% and 64% yields for the Wittig and DIBAL reduction steps respectively. 
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1. Ac,O, Pyr 

2. ‘O,, MeOH OAc 1 TsOH, Benzene, MeOH 

A, 24h 

13, b,c - _- 

CH,O 
/C OAc 14, b ; 5r%Cq -36.6’(c 2.1, CHCI,); %ee> 9916 

; -29.5”(c See>99 
H 

14, 2 76%[di3 2.3, CHCI,); 

Asymmetric epoxidations of the oxazole allylic alcohols 52 and SC were conducted and 

worked up as described by Sharpless and Katsuki 12 providing, after flash chromatography 

(ethyl acetate/hexanes, 65/35), enantiomerically pure epoxy oxazoles 6& and 62 13 [75% yield, 

ru;3 -16.8' (C 0.3, CHC13); 66% yield, [ali -11.1 (C 0.5, CHC13)], respectively. 

Acetylated (Ac20, pyridine, O°C, 95%) alcohols 6,b and 62 were treated with singlet oxygen in 

methanol for 2hr as described by Wasserman 
6 
. The methanolic solution (50 ml) of the 

intermediate triamide l,! was reduced to lo-15 ml and 50 ml of benzene was added along with 2-3 

mg of p-TsOH. The solution was heated under reflux for 24hr while being monitored by tic 

(pentane/ether, 1:1)15 to yield the optically active methyl esters 14P_and & after flash 

chromatography (51% and 78%, respectively). The oxazole allylic alcohol 5_a (n=O) did not 

yield the desired epoxide & Only a complex mixture that included starting material was 

obtained from the reaction. 

We conclude that the oxazolyl moiety may be employed as a masked ester functionality in 

the asymmetric Sharpless epoxidation of allylic alcohols without interference in the reaction 

as l.ong as it is sufficiently removed from the site of reaction. The necessary distance in 

our studies is three methylene groups. 
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