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A FACILE SYNTHESIS OF FUNCTIONALLY COMPLEX ISOXAZOLE DERIVATIVES 
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Department of Chemistry, University of Idaho, Moscow, ID 83843 

Sumnary: Metalation of 2(4'-Isoxazolyl)-A2-oxazolines takes place initially and selectively 
on the C-5'-alkyl group. Subsequent metalation also proceeds at this position. Selective 
deprotection of the oxazoline was accomplished without disturbing the isoxazole ring. 

Isoxazoles are of interest both for their synthetic utility and intrinsic biological 

activity.1 In the course of related studies,2 we desired a facile entry into derivatives 

containing a carbonyl functional equivalent in the C-4 position of the isoxazole ring. We 

have examined the use of the A2-oxazoline as a protecting group for the carbonyl functional 

group, and herein report on the utility of this approach. 

1 2 3 4 

The starting materials for this study, 2-(4'-Isoxazolyl-)-A2-oxazolines (1) are easily 

prepared from the corresponding isoxazole carboxylic acids. 4 Deprotonation was effected with 

either LDA (-S°C, 30 min, method A), n-BuLi (-78"C, 2 h, method B), or NaNH2 (-78", method 

C). Treatment of the THF solution with methanol-d gave clean deuterium incorporation in the 

C-5' position.5y6 Primary iodides (Table I entries b,c,j,k) and bromides (entry f), benzyl 

bromides (entries d,e) and heterobenzyl-chlorides (entries n and o) all are suitable as 

electrophiles. In some cases where method A gives unsatisfactory results, method B succeeds 

(entry d vs. e and j vs k). Addition to an aldehyde proceeded smoothly (entry g). Oxidation 

with molybdenumoxodiperoxy pyridine HMPA complex (MOOPH, entry p) gave moderate isolated, 

purified yields of the alcohol (E=OH). 
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Table I. Metalation and electrophilic quenching of (1) to produce (2). 

Entry R E' Methoda Yieldb 

a 

b 

C 

d 

e 

f 

g 

h 

i 

j 

k 

1 

m 

n 

0 

P 

q 

r 

S 

C"3 

C"3 

C"3 

C"3 

C"3 

C"3 

C"3 

CH2CH3 

Ph 

Ph 

Ph 

Ph 

Ph 

Ph 

C"3 

C"3 

Ph 

Ph 

Ph 

D-OMe 

CH3-I 

CH3-I 

PhCH2-Br 

PhCH2-Br 

n-C8HI7-Br 

PhCHO 

CH3-I 

D-OMe 

CH3-I 

CH3-I 

CH3-I 

o-BrPhCH2-Br 

59 

59 

MOOPh 

TMS-Cl 

2,6-dlClPhCH2-Cl 

Cl(CH2)3-Br 

B 

A 

B 

A 

B 

A or B 

B 

B 

B 

A 

B 

C 

B 

B 

B 

6 

B 

B 

6 

82-89C+d 

92c 

78-86C+d 

49d[ 501 

91 c+d 
82c 

97c 

74d 

72d 

36d[40] 

86-92c+d 

3 89d+e 

98c+d 

67c 

72c+d[85] 

32-53c[49-641 

ca 97d+f 

89c 

61d 

Method A, LDA, -5"C, 30 min. Method B, BuLi, -78"C, 2h. Method C, NaNH2, -78"C, 4 h 

(excess), CH3I (excess). 

Yield of isolated purified product. 

Isolated by column or radial chromatography. 

Distillation. [Value in brackets is yield based on recovered starting material.] 

GC-MS indicated C-5'-isopropyl as the major product. The C-5' isopropyl to ethyl to 

t-butyl ratio was 4:l:trace. 

GC-MS-C1 indicated C-5'-bis-TMS as a minor product. 

5 = 4-chloromethyl-5-methyl-3-phenyl-isoxazole. 
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Table II. Subsequent metalation of (Zb) and (23). 

Entry R E E' % yield Product 

aa CH3 

bb CH3 

cc Ph 
dd Ph 

ee Ph 

ff Ph 

CH3 

CH3 

CH3 

CH3 

CH3 

5 

0 

CH3 

0 

CH3 

CH2Ph 

5 

85 (3)95,(4)5 

73 (3) 

97 (3) 

93 (3) 

74 (3) 

89 (3) 

Excess base in the presence of excess electrophile produced minor amounts of products 

from incorporation of more than one electrophile (entries 1 and q). Thus it is important 

that the organolithium reagent be carefully titrated immediately before use.7 It occured to 

us that this tactic could be used to our advantage. 

Thus, subsequent metalation8 under thermodynamic conditions gives rise to predominant 

C-5' metalation (Table II). Only traces of C-3' substituted product (4) were detected. The 

product (3) can be obtained, free of the C-3' substance, by simple 

Alkyl groups are readily incorporated in useful yields. 

Oeprotection of the product isoxazole-oxazolines was effected 

Thus, the oxazoline was cleanly removed with aqueous acid (3 N aq. 

give the isoxazole-4-carboxylic acid (6) from (2b) in 62% yield. 

CHs 

COOH 

2b 6 

radial chromatography. 

with surprising ease. 

HCl, reflux, overnight) to 

We are exploring a systematic study of the synthetic utility of this and related 

systems. 
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