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Abstract: Studies of monoalkylation of the dianion generated from 2-(5oxazolyl)-15dithiane L led exclusively to 
substitution adjacent to su&u. However, acylation reactions of L gfforded 45disubstituted oxazolcs as novel 
examples of direct acylation of the oxazole nucleus. 

Considerable effort has documented methods for cyclization and dehydration to generate the oxazole 

nucleus bearing 2,4disubstitution and 2,4,5trisubstitution. 1.2 Procedures for the preparation of 4- or S- 

monosubstituted oxazoles, or 4,5disubstituted cases are more limited in scope. Recent investigations have 

examined the chemistry of metalated intermediates of a preformed oxazole nucleus. Reports by Rickbom.3 

DondoniP and Hodges5 have shown that hydrogen attached at C-2 of oxazole is most acidic (pKo P 20). The 

2-lithiooxazole is in equilibrium with the ring-opened isonitrile enolate, affording ambident nucleophilicity. A 

more facile deprotonation of various 2-methyloxazoles (at the C-2 a-position) has provided a stable metalated 

intermediate for synthesis.e*7 However, Meyers has reported one case in which substituent effects lead to 

anomalous metalation.8 

Owing to our interests in oxazole-containing natural products, we have been concerned with the 

preparation of oxazoles which ate unsubstituted at the C-2 position. Our study has described the behavior of 

anions of 2-(5oxazolyl)-1,3-dithiane91 for a variety of alkylation and acylation reactions. Deprotonation of 1 

with n-butyllithium (1.5 equivs) at -78 OC in THF solely provided deuterium (D20) incorporation at C-2 (HA). 

An additional one equivalent of strong base (n-BuLi or LMMDS) with stirring for one hour also provided 

complete deuterium exchange of HB. Excess base (~5.0 equivs.) did not produce deuterium replacement of I-It 

@20 quench at -20 “C). 

Anticipating ambident nucleophilic character of the dianion & as expressed by 14 and k, a survey of reactions 

with a variety of electrophiles was undertaken. 

A study of alkylations of the dianion of 1 are summarized in Table I. All reactions occurred at -78 ‘C 

with monoalkylation at the carbanion location adjacent to the heteroaromatic ring. Allylic, benzylic and primaty 

alkyl bromides and iodides afforded good yields of C-5 substituted oxazoles following flash chromatography. 

The use of secondary alkyl halides led only to the recovery of starting oxazole 1. Highly reactive electrophiles. 
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Table A Survey of Alkylations of Oxazole 1. 

Entry Electrophilea Product Yield 

3 E&o_o 1 CH,O 

78% 

28 88% 

2f 65% 

@) Conditions: LiHhIDS (3.0 equiv.) in THF/DMFW (ratio 1:l) at -78 “C with 1: then addition of electrophile (5 
equiv.) and stir at -78 “C for 30 min.; quench with aqueous LiCl at -78 “C. Producu were purified by column 
chromatography on silica gel. 

such as CH3I and TMS-Cl, gave complex mixtures resulting from C- and 0-alkylations of the ring-opened 

forms & and k.4 

Acylations of the dianion of 1 followed a different course affording the 4,Sdisubstituted oxazoles 

illustrated in Table II. Interestingly, structural elucidations of the major products demonstrated insertion of a 

carbonyl unit between the oxazole ring and the dithiane. Direct acylation of the 2-position of oxazole 1 @-IA) or 

acylation of the 13dithianyl anion (HB) was not observed. These products are consistent with a rationale which 

suggests selective C-acylation of the ring-opened tautomer k. to Intermediate isonitriles u may provide ring 

closure with participation of either carbonyl oxygen to yield isomeric oxazoles 2 and 4. 
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mle U. Base-Induced Acylation Reactions of Oxazole 1. 
Product Characteristic 

Entry Electrophile’ Product(s) Ratios Yield 96 lH-NMR Data 

0 

1 
0” 

Cl 

2 Cl 

P 

3 a ah s 

0 
4 

Cl -0”” 

5 
W&l 

1 
0 

e cu 

a 0 

” cu 2t- 

3a only 

k only 

3d only 

&I& = 3~2 

41 only 

J_g& = 2.75~1 

&Q = k1.8 

74% 

55% 

84% 

41% 

85% 

84% 

94% 

98% 

&I HA a = 7.81 

Ha 6 = 5.46 

Z& H,, 6 = 7.81 

Ha 6 = 5.39 

k H, 6 = 7.84 

Ha 6 = 5.43 

39 HA 6 = 7.85 

Ha 6 = 5.42 

Jg HA 6 = 7.70 

Ha 6 = 5.23 

&g HA 6 = 7.80 

Ha 6 = 5.92 

&f H, 6 = 7.85 

Ha 6 = 5.85 

a H,, 6 = 7.67 

H, ii = 5.23 

& H, 6 = 7.80 

Ha 8 = 5.96 

JJt HA 6 = 7.56 

Ha 6 = 5.24 

fi HA 6 = 7.84 

Ha 6 = 5.97 

@) Conditions: LiHMDS (3.0 equiv.) in THF at -78 “C with 1; then addition of electrophile (5 equiv.) and stir at -78 
“C + 0 “C. Quench with aqueous NH&I. Individual isomers were separated by silica gel chromatography. 
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Such behavior corresponds to the known thermal Cornforth rearrangements of trisubstituted 4-acyl-S- 

amino/alkoxyoxazoles.t 1 However, our literature search has not uncovered examples of the Cornforth 

rearrangement under base-induced, low-temperature conditions. Resubmission of the individual pure oxazoles 

& and h to lithium bis(trimethylsilyl)amide (5.0 equivs) at -78 “C in THF with gradual warming to 0 ‘C over 

three hours (quench with aqu. NH&I at 0 “C) established thermodynamic control (ratio &/& = 3:2) for the 

formation of this 4Sdisubstituted example.12 

In summary, a study of the chemistry of dianions derived from a parent oxazole has led to the preparation 

of a series of novel functionalized oxazoles. Further efforts for natural product synthesis are underway. 

Acknowledzement; We thank the National Institutes of Health (GM-42897) for financial support of this 
research. 
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