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Summary: Methaxyselenylation and methoxybromination of chiral 3-acyl-2-oxazolones with 
PhSeCVMeOH and Bre/MeC(OMe)s smoothly proceed to result in highly stereoselective 

formation of chiral synthons for p-amino alcohols, but with opposife n-facial selectivity. 

Among the extensively explored chiral auxiliaries, functionalized camphor skeletons 

have proved to be highly versatile in numerous asymmetric reactions, which have increasingly 

contributed to chiral synthesis of enantiomerically pure natural products.’ The advantageous 

features of this class of templates arise chiefly from the ease of logical design of conformationally 

rigid derivatives and the ready availability of both enantiomers. 

In this paper we wish to describe the practical utility of newly introduced P-exo- 

hydroxy-1-apocamphanecarboxylic acid2 (HAC) ((IS) or (iR)-7,7-dimethyl-2-hydroxybicyclo- 

[2.2.l]heptane-1 -carboxylic acid ) derivatives as chiral directors in enantioselective function- 

alizations of 2-oxazolone, a building block for p-amino alcohols. 

We previously developed a promising methodology to utilize 2-oxazolidinones 

substituted with easily replaceable unlike groups at the C4 and Q-positions as key intermediates 

for the preparation of p-amino alcohols.3 Such versatile synthons, reactive to both ionic and 

radical species, could be provided by highly enantioselective introductions of functional groups 

such as halogeno, selenenyl, sulfenyl, alkoxy and acyloxy groups at the olefinic moiety of 2- 

oxazolone heterocycles. Thus, methoxyselenylation and methoxybromination with phenyl- 

selenenyl chloride/methanol and bromine/trimethyl otthoacetates were performed on a series of 
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chiral 3-acyl-2-oxazolides (I), readily available from P-oxazolone and P-exo-alkoxy-I - 

apocamphanecarboxylic acids. 4 Both functionalizing reactions smoothly proceeded under mild 

conditions to give highly regioselective and face-differentiated addition products, trans-5- 

phenylselenenyl- and trans-5bromo-4-methoxy-2-oxazolidinones (2a,b and 3a,b), but 

surprisingly with opposife z-facial selectivity. Chiral auxiliaries examined in this face- 

differentiating study were 2-functionalized 1 -apocamphanecarboxylic acids such as 2-exo- and 

endo-alkoxy4 and 2-exe-alkyl derivatives5 including the 2-0~0 compound (ketopinic acid).6 

Table 1 Diastereotopic Functionalizations of 3-Acyl-2-oxazolones. 
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PhSeCI, MeOH, O*c, 24h 
Br2, MeC(OMe)s, TMSOTf, -78k. 0.5h 

Er2, MeC(OMe)g, -78”~. 0.5h 
Brz, MeC(OMe)a, TMSOTf, O”c, 0.5h 

PhSeCI, MeOH, O*c, 24h 
Br2, MeC(OMe)s, -78”~ 0.5h 

PhSeCI, MeOH, -50”~ to r.t. 
PhSeCI, MeOH, OX, 24h 
Bq, MeC(OMe)3, TMSOTf, -7&k, 0.5h 

PhSeCI, MeOH, O”c, 24h 
PhSeCI, MeOH, -2O”c, 24h 
Br2, MeC(OMe)s, -78X 0.5h 

PhSeCI, MeOH,- 50”~ to r.t. 
Br2, MeC(OMe)a, TMSOTf, -78%, 0.5h 

PhSeCI, MeOH, 0” to r.t. 

Bq, MeC(OMe)s, TMSOTf, -78”~ OSh 

PhSeCl, MeOH, -50“~ to r.t. 
Br2, MeC(OMe)s, -78”~ 0.5h 

PhSeCI, MeOH, OX, 24h 
Br2, MeC(0Me)s.T MSOTf, -78”C, 0.5h 
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79 5.7 

a) Isolated yields. b) The ratio was determined by IH-NMR spectra (400MHz) and both isomers 
were isolated to confirm the structures. c) Isolated yields of dibromo compounds. 

d) Stereochemical assignment is tentative. 

Thus, (+)-3-(( IS)-2-exo-butoxy-l-apocamphanecarbonyl)-2-oxazolone (1, R=Bu) was treated 

with PhSeCl in methanol {at 0%) to give 76% yield of (4S,5S)- and (4R,5/?)-adducts (2a 
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and 2b) in a ratio of 1 : 16, while treatment with bromine in trimethyl orthoacetate (at -78°C) gave 

a ratio of 12 : 1 of (#5,55)- and (#R,SR)-isomers (3a and 3b) in 85% yield, in contrast with the 

bromination in methanol which resulted in very poor selectivity of 1.2 : 1 even at -100°C. 

Under the identical conditions, a poor diastereomeric ratio (1 : 3.8) was obtained in 

the methoxyselenylation of 3-( 7S)-ketopinyl-2-oxazolone, which gave an excellent selectivity 

above 90%d.e. of the methoxybromo adduct as reporteds3 As indicated in Table 1, the 2-exo- 

alkoxy-1-apocamphanecarbonyl auxiliaries as well as the 2-oxo-derivative gave more or less 

analogous trends of opposite facial control in methoxyselenylation and methoxybromination 

reactions. In contrast, the 2-en&?-alkoxy and 2-exo-methyl compounds gave no facial selectivity 

in either of the reactions, indicative of mechanistic significance of the oxygen atoms at the exo- 

position. 

When (7S)-2-exo-methoxyethoxy-l-apocamphanecarboxylic acid (MOE-HAC) was 

used as an acyl auxiliary, the x-face discrimination was greatly improved to 96% d.e. (1 : 46) 

(96%yield) in the methoxyselenylation (at -20°C)’ and above 89%d.e. (17 : 1)(79%yield) in the 

methoxybromination (at -78”C), though again in opposite directions of facial selection. 

Elongation of the 2-exe-substituent to methoxyethoxyethoxy group gave poorer results than the 

MOE derivative with regard to facial selectivity (Scheme II). Stereochemistry of the adducts 

thus formed was determined by free radical substitutions with allyltributyltin under UV- 

irradiation, followed by deacylation to 5-allyl-4-methoxy-2-oxazolidinones(6 and 8) of known 

configurations.3 

Scheme II 

1 Br,lMeC(OMe), ‘-- 
-7.3-c 

This is the first example, to our knowledge, of the introduction of selenenyl and bromo functions 

into alkenes with opposite facial selectivity .s This provides a clean route for the preparation of J3- 

amino alcohols in both enantiomeric forms from either of the starting isomers. 

In conclusion, the presented data suggest that 2-exo-methoxyethoxy-l- 

apocamphanecarboxylic acid might be an auxiliary of choice for the preparation of chiral 

synthons leading to p-amino alcohols in both enantiomeric forms. 
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