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Reaction of 0-Silylated Enolates of Carboxylic Esters with Benzyne. A Convenient 
Route to ortho-Alkylbenzoic Acids 
Syed Masarrat Ali and Shigeo Tanimoto" 
Institute for Chemical Research, Kyoto University, Uji, Kyoto 61 I ,  Japan 

The reaction of  U-silylated enolates of carboxylic esters wi th benzyne proceeds smoothly to  afford 
ortho-a1 kyl benzoic acids in moderate yields. 

A variety of reactions using 0-silylated enolates (1) of 
carboxylic esters have been documented. 1 In most cases, the 
nucleophilicity of their a-carbon causes the reactions with 
numerous electrophiles. Also, in a few cases, the formation of 
an intermediate radical containing trivalent a-carbon has been 
proposed.* Here we report a novel reaction in which the 
compounds (1) participate. Thus, compounds (I) were 
allowed to react with chloro- or bromo-benzene in the 
presence of excess NaNH2 at room temperature providing 
ortho-alkylbenzoic acids (2) in moderate yields. It is clear that 
the reaction proceeded via a process involving the initial 
formation of benzyne and its subsequent addition to (1) 
affording intermediate bicyclic compounds which were 
hydrolysed during the work-up procedure. 

An 0-silylated enolate (1) (10 mM) of carboxylic ester was 
mixed with chlorobenzene (1.13 g, 10 mM) [or bromobenzene 
(1.57 g, 10 m ~ ) ]  and NaNH2 (1.17 g,  30 mM). The mixture was 
stirred under a nitrogen atmosphere for 24 h at room 
temperature. I t  was treated with cold water (30 ml) and 
extracted with dichloromethane (3 x 50 ml). The organic 
extract was washed with water, dilute aqueous HC1 (10%), 
and again with water, dried over anhydrous MgS04, and then 
the solvent was evaporated under reduced pressure to afford a 
residue which was subjected to column chromatography on 
silica gel (50% ethyl acetate-hexane as eluent). The results are 
summarized in Table 1.  

To  our knowledge, several synthetic methods of ortho- 
alkylbenzoic acids are now available. Among these, the 
procedure involving the reaction of 3-alkyl- or 3,3-dialkyl- 
phthalides with HI in the presence of phosphorus seems to be 

the most general method.6.7 As a result, the former 3-alkyl- 
phthalides are easily available and the latter 3,3-dialkyl- 
phthalides seem to be prepared using the appropriate Grig- 
nard reagents and ortho-acylbenzoic acids8 (or diethyl phtha- 

Table 1. Reaction of 0-silylated enolates (1) of carboxylic esters with 

Benzyne 
source 
PhCl 

PhBr 
PhCl 

PhBr 
PhCl 

PhBr 
PhCl 
PhBr 
PhCl 

PhBr 
PhCl 
PhBr 

Product 

M.p. (°C)b 
(lit.. m.p.) 

62 
(64-65)' 

150-152 
( 155- 158)' 

5 8 4  1 
(64)3 

108 

64-65 
(6ic-65)5 

123-124 

a Isolated yield by column chromatography. h Recrystallized from 
hexane. 
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,OR 
R’(R*) c=c 

0 SiMe3 
\ 

(1 )  

R* R2 R3 
a; H Me Et 
b; H Et Et 
c; Me Me Et 

+ 

d; 

f; 
e; 

Scheme 1 

1 
CHR ’( R * I  

C02H 

( 2 )  

Rl R2 R3 
Me Et Et 
H Prl Et 
Et Et Et 

late3). However, the present method is more easily conduct- 
able than the other methods reported. Thus, the reaction of 
(1) with benzyne has been shown to provide an excellent 
alternative route to (2). Detailed study on the mechanism as 
well as the applicability of the present method to another 
0-silylated enolates and arynes is in progress. 

One of us (S. M. A.) is grateful to Monbusho (Ministry of 
Education, Japan) for financial support. 

Received, 25th May 1988; Corn. 8102101 E 

References 
1 P. Brownbridge, Synthesis, 1983, 1, and references cited therein. 
2 S. Inaba and I .  Ojima, Tetrahedron Lett., 1977, 23, 2009. 
3 B. B. Elsner, H. E. Strauss, and E. J .  Jorbes, J .  Chem. Soc., 1957, 

4 A. Hatanaka, T. Kajiwara, and M. Ohno, Agric. Biol. Chem., 

5 F. G. Mann and F. H. C. Steward, J .  Chem. SOC., 1954, 4127. 
6 G .  Giebe, Berichte, 1896, 29, 2534. 
7 J. Gottlieb, Berichte, 1899, 32, 961. 
8 J .  Tirouflet, Bull. SOC. Sci. Bretagne, Spec. No. 26, 1951,7; Chem. 

578. 

1967, 31, 969. 

Abstr., 1953, 47, 8692. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
88

. D
ow

nl
oa

de
d 

by
 U

ni
ve

rs
ity

 o
f 

V
ic

to
ri

a 
on

 2
6/

10
/2

01
4 

23
:3

1:
42

. 
View Article Online

http://dx.doi.org/10.1039/c39880001465



