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Abstract: Oxidative cleavage of atyl oxazoline 2 using methyl(trifluoromethyl)dioxirane l a  generated 
in situ provides the intermediate nitro-ester 8, which undergoes a basic hydrolysis to furnish benzoic 
acid I t .  Even the hindered oxazoline 7 can be cleaved smoothly to afford 3,3"-dimethyl-2,2'-dipbenic 
acid 16. All substituted benzoic acids 11-16 can be isolated in excellent yields (80-95 %). 
© 1997 Elsevier Science Ltd. 

Oxazolines are versatile intermediates in synthesis of aromatic compounds) Both electrophilic 2~-b and 

nucleophilic 2c-d substitutions allow ready access to various ortho-substituted aryl oxazolines, and hydrolysis of 

those oxazolines provides ortho-substituted benzoic acids. The two most commonly used hydrolysis methods 

are acidic hydrolysis, and N-methylation followed by basic hydrolysis. 3 However, both methods require 

vigorous reaction conditions. Alternative methods include oxidative cleavage with sodium hypochlorite 

followed by a mild basic hydrolysis, 4 and reaction of oxazolines with trifluoromethanesulfonic anhydride 

followed by methylation and hydrolysis. 5 The former method requires relatively long reaction time (12-48 h) to 

cleave oxazolines under phase transfer conditions, while the latter cannot be employed for those oxazoline 

substrates with functional groups that react with trifluoromethanesulfonic anhydride. Here, we report a new 

oxidative cleavage method for aryl oxazoline hydrolysis, which is especially effective for sterically hindered 

oxazolines. 6 

As shown in Scheme 1, the oxidative cleavage method simply involves addition of premixed OxonC ' 

(2KHSOs.KHSO4.K2SO4) and sodium bicarbonate to oxazoline 2 and 1,1,1-trifluoroacetone 1 in the CH3CN- 

H20 solvent system at room temperaturef The nitroester 8 was isolated as a stable intermediate, which 

furnished benzoic acid 11 in excellent yield upon basic hydrolysis (91% overall). 

7083 



7084 

Scheme 1 

1,1,1-tdfluoroacetone 1 
~O NaHCO3/Ox°ne O/[~I}O"~'NO2 5% NaOH, MeOH [~2H 

CH3CN/H20 100°C, 12 h 
rt, pH 7-7.5 

2 8 11 

As to the mechanism of oxidative cleavage, we propose that methyl(trifluoromethyl)dioxirane la  

generated in situ may act as an electrophilic oxidant towards oxazoline 2 to yield the nitroester 8 (Scheme 2). 8 

Scheme 2 

2 

8 

Table 1 summarizes the results for oxidative cleavage of oxazolines 2-7 to benzoic acids 11-16. It is 

important to note that even the hindered oxazoline 7 can be cleaved smoothly to afford 3,3'-dimethyl-2,2'- 

diphenic acid 16 in 80% overall yield (entry 6) whereas the four aforementioned methods failed. 

In conclusion, the dioxirane mediated ring opening reaction followed by mild basic hydrolysis constitutes 

a "one-pot" method 9 for preparation of substituted benzoic acids from aryl oxazolines. 
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Table 1. Oxidative Cleava~;e ~ of  Oxazolines 
entry oxazo l ine intermediate e s t e r  ~ hydrolysis acid yield 

conditions c (%)'~ 

O~O..~<~N 5% NaOH, MeOH, C~2H 
02 100 °C, 12 h 

1 ~ O  91 

11 
8 

2 
~ O . . ~ N  5% NaOH, MeOH, C~2H 

" ~  02 100 °C, 12 h 
2 N~ O 88 

O2 N 
02 N 12 

O2N 9 
3 

5% NaOH, MeOH, CO2H ,oooc. c, c, 
3 N~ O C I - . ~ C I  90 

C l ~ C I  ~ 13 
10 

4 
. . ~  5% NaOH, MeOH, CO2 H 

100 °C, 12 h ~x.~Ph 
4 N • O _e ~ [ ~  95 ~ Ph 14 

5 
~l.~. O O/_~ 10% NaOH, MeOH, H ~ H  

5 N~ -N 100°C' 12 h e 90 

15 

6 ~00~ 30% NaOH, MeOH, 6..~-' I ~- HO2C CO2H 
100 °C, 12 h M Me 

6 M e - - M e  _e ~ 80 

16 

7 
Oxidative cleavage conditions: room temperature, 0.1 mmol of substrat¢, 0.2 mL of 1, l,l-trifluoroacetone, 3.0 mmol of Oxone 'e,. 

9.3 mmol of NaHCO~, 1.5 mL of CH3CN, 1.0 mL of aqueous Na2.EDTA solution (4 x 10 4 M). b Intermediate ester was isolated 
and characterized by ~H, 13C NMR, DEPT, IR, LRMS and HRMS. c 3 mL of NaOH (concentration as stated above), and 1 mL of 
MeOH. a Isolated yield. ' Intermediate was not isolated but directly subjected to basic hydrolysis. 
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