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ZPHENYLOXAZOLINES AS CARBOXYLATE PRECURSORS - APPLICATION TO THE 
SYNTHESIS OF ASYMMETRIC BRANCHED-CHAIN STRUCTURES 

Glenn 1. McGarvey*, Kenneth J. Wilson, and Carl E. Shanholtz 
Department of Chemistry, University of Virginia, Charlottesville. VA 22901 

SUMMARY: A synthetic approach to the title compounds is presented that features the asymmetric elaboration of a 
chhal, non-racemic oxazoline followed by a two-step oxidative ring cleavage of the hetemcycle to a triamide for 
further transformation. 

Branched, acyclic arrays are frequently encountered in macrocyclic. polyoxygenated natural products. For 
example. both the ansamycins and the polyene macrolide antibiotics include members whose stmctutes incorporate 
the branched synhti subunits indicated, though 
enantiometically related to each other. 1.2 On- 
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us to study the application of a versatile im oli + 

* 
I 

OH &I 
synthetic intermediate derived from L-aspartic 
acid (1, X=tBuS, figure 1) to this problem with 

Ansamycins Polyene Macrolide Antibiotics 
t/.8., c2a-c2s et Streptwarkin C) (Le., Cl5417 of amphotericin 6) 

the result that a practical strategy has been 
developed for the assembly of this framework which features an efficient conversion of asymmetric 2- 
phenyloxazolines to carboxylic acid derivatives.3 

Ph 

p\ 
M ._. ,,.*+ 
i 
O\ $ (_I 

(+) \ 
* x 

1 

Ph 

2 
Figure. 1 

3 

This approach is illustrated in figure 1 and relies upon an aldol reaction of an asymmetric, chelated enolate 

(via arrow a, X=tBuS in 1) followed by chelation-controlled alkylation of the subsequently derived aldehyde (via 

arrow b, X=H on adduct 1)4 to afford compounds 2 in high overall yields and diaste.reose1ectivities.s Conversion 
of the asymmetric oxazolines to the desired carboxylate derivative 3 was envisioned using Wasserman’s singlet 

oxygen oxidation of oxazoles to triamides (figure 2)s which, in turn, requires a preliminary oxidation of the 2- 

phenyloxazolines to the requisite oxazoles. 9 We were gratified to observe that these 2-phenyl-S-substituted 
oxazolines 2 were oxidized to the desired oxazoles 4 in 

Wasserman oxidation of oxazoles exceedingly efftcient fashion using l-2 equivalents of 2.3- 

R’ dichloro-5.6dicyanoquinone (DDQ) in refluxing benzene 
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for 30-60 minutes (Table I).tc As illustrated by the 

Rzy F 
N transformations 4c+4g and 4f+4h, these oxazoles are 

R3 R2 useful synthetic intermediates for subsequent 
transformations that may prove problematic on the 

Figure 2 oxazoline substrates.tt 
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TABLE I 

4n (SW) 4b (97%) 

4 d(lW%) 

Re8gentS: (a) BHaDMS, CH2C12; NaQH (53%); (b) (COCl)2, DMSO, EtaN (90%); (c) (Met&P(O)CH&i, MF (9%); 
(d) pyriciine.HF, pyridine (90%); (e) Dess-Marlin oxidation (96%); (f) (Me0)2P(0)CH2Li, THF (80%) 

With efficient access to the required oxazoles, Wasserman oxidation of the heterocycle to the triamide was 
examined. As shown in Table II, this oxidation proceeded in modest to excellent yields. It was found that using 
MeOH or MeOH:H20 (1: 1) as the solvent effectively suppressed competing ene reactions with the double bond in 

those substrates containing an olefin (see 5b, SC, 5d, and 5f).12 As indicated, the yields for triamide formation 

were high when fully protected 

substrates were employed, while 
those substrates containing 
unprotected alcohols afforded these 

products in significantly lower yields. 
These depressed yields may result 

from interception by this unprotected 
or reactive functionality of metastable 

intermediates (such as the 
endoperoxide that results from the 

initial 102 cycloaddition) formed in 

the course of triamide formation.13 

The last stage of the strategy 
to the targeted asymmetric arrays 

requires cleavage of the triamide to the 
desired carboxylic acid derivative. 

This necessitates cleavage of the acyl 

nitrogen bond bearing the R3 

substituent in figure 2. Both 
intermolecular and intramolecular 

TABLE II 
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approaches were examined for this purpose (figure 3). In the former approach, it was found that treatment with 
aqueous base resulted in exclusive cleavage of the undesirable bonds to yield the amide 6 from triamide SC. 
Fortunately, the amide could be quantitatively converted to its methyl ester with methanol and an acidic resin.14 
However. these rather strong reaction conditions also removed the silyl protecting groups, requiring an additional 
step for reprotection to give the desired compound 7. While the chemical efticieficy of this sequence is extremely 
high for this substrate, it was desirable to find a means to effect the cleavage reaction without resorting to 
deprotection/reprotection, especially as more complex substrates are contemplated for future application of this 
strategy. With this in mind, it was hoped that intramolecular cleavage of the triamide could be realized to afford 
the product as a lactone. It was gratifying to find that, in a single step, the primary alcohol in triamide Sb could be 
selectively deprotected and cyclized to afford the desired product 8 in high yield using pyridine+IF in pyridiie. In 
this way, lactone 8 could be efficiently obtained from the corresponding oxazoline in three chemical operations 
and 73% overall yield. 

SC 6 (98%) 7 (100%) 

Sb 
Figure 3 

8 (85%) 

In summary, an effective strategy has been developed to branched chain asymmetric arrays that exploits 
chiral, non-racemic oxazolines as both the source of chirality and the desired carboxylic functionality. The two- 
stage oxidation/cleavage sequence used to process the oxazolines often proceeds in a very efficient manner and 
accommodates considerable functionality. With these results, we have extended the synthetic utility of asymmetric 
oxazolines by demonstrating their equivalency with carboxylic acid functionality, complementing their previously 
demonstrated equivalency with aldehyd&-c and epoxides.Jd Application of this strategy to the synthesis of 
complex, highly oxygenated compounds will be the subject of future reports. 
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