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Methyl Ester of Indene-2-carboxylic Acid.-Indene-2-car- 
boxylic acid was prepared by hydrolysis of diethyl indene-2,3- 
dicarboxylate, obtained by treatment of diethyl benzyloxal- 
acetate with cold sulfuric acid.'6 The acid ( 3  9.) was esterified 
with diazomethane in ethereal solution. The solid (2.9 g.), ob- 
tained by evaporation of the organic solvent, was purified by 
crystallization in petroleum ether (b .p .  60-80") and by sublima- 
tion in vacuo, m.p. 82-83.5". The product was homogeneous by 
gas chromatography and could be separated from methyl indene- 
3-carboxylate on the above mentioned column. 

Anal .  Calcd. for CllH1002: C,  75.84; H ,  5.79. Found: 
C,  75.73; H, 5.76. 

The n.m.r. and double resonance spectra in deuteriochloroform 
were obtained on a Varian Associates H. R. 100 spectrometer 
using the method of Johnson." 
- 
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The a-hydrogens of esters are conveniently ex- 
changed with methanol-d (CH30D) as the solvent, but a 
good preparation of this alcohol has been lacking. 

Ainong the methods used previously are the hydrolysis 
of dimethyl oxalate with DzO and sodium ~ a r b o n a t e , ~  
t'he exchange of methanol with Dz0,4 the hydrolysis of 
triinethyl borate with Dz0,5 and the reaction of sodium 
inethoxide or magnesium methoxide with DzO.~  We 
have used most of these inethods and have also utilized 
the acid-catalyzed hydrolysis of 2,2-dimethoxypro- 
pane.' 

Sone of these methods is really satisfactory, especi- 
ally for the preparation of reasonable quantities of 
niethanol-d of high isotopic purity. Such objections 
do not apply to  the preparation described below. 

This inethod involves the hydrolysis of coniinercially 
available dimethyl carbonate. However, in one experi- 
ment a mixture of 800 g. of dimethyl carbonate, 20 g. 
of DzS04 and 196 g. of DzO required 3 weeks of refluxing 
for coinplete reaction. The reaction rate could un- 
doubtedly be increased by using niore acid, but a 
separate preparation of DzS04 is an iinportant limita- 
tion. This inconvenience was avoided by an in situ 
preparation of the acid catalyst using dimethyl sulfate 
since hydrolysis of this ester is rapid. The experimental 
procedure below uses quantities such that reaction is 
coinplete in 3 days of refluxing. A somewhat larger 
ratio of dimethyl sulfate could undoubtedly be used but 
a too rapid hydrolysis rate should be avoided because of 
the evolution of Cot.  
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Since diethyl carbonate and diethyl sulfate are also 
available commercially, a similar preparation of ethanol- 
d should be feasible.8 

Experimental 

Dimethyl carbonate (Eastman White Label), 400 g. (4.44 
moles), and deuterium oxide (Bio-rad Labs., Richmond, Calif.), 
100 g. (5.00 moles), were placed in a carefully dried 1-1. one- 
necked flask. Dimethyl sulfate (Eastman practicral grade), 
16 g. (0.13 mole), was added and the flask was attached to two 
reflux condensers arranged in series (initial rapid evolution 
of carbon dioxide may entrain some liquid). The flask con- 
tents were heated to reflux with provision for moisture exclusion. 
After 72 hr. the disappearance of the carbonyl stretching fre- 
quency of dimethyl carbonate in the infrared indicated that 
the reaction was complete. The methanol-d was distilled directly 
from the reaction flask through a 30-cm. T'igreux column. One 
further distillation from a small amount of sodium sufficed to 
yield 275 g. (8.34 moles, 94y0 yield) of gas chromatographically 
pure (Carbowax 20M column) methanol-d, b.p. 66-66.5". 

The amount of deuterium substitution was obtained con- 
veniently from the n.m.r. spectrum9 of methanol-d. The area 
under the hydroxyl peak was compared with one of the two 
peaks due to C13 splitting. From the relative intensities, the 
methanol-d was found to contain 98.6 f 0.47, deuterium. 

(8) NOTE A D D E D  IS PRoor.-This preparation has now been carried o u t  
Because of a slower hydrolysis late, double the quant i ty  of succesafully. 

diethyl sulfate is convenient. 
(9) A Varian A-60 nuclear magnetic resonance spectrometer was used. 
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Esters of phosphonic acids containing a trichloro- 
methyl group attached to phosphorus are sensitive to 
alkali, liberating chloroform,' but' it is now generally 
accepted that in the absence of alkali the C-P bond is 
stable. The reaction of trichloroniethylphosphonate 
esters with primary amines was believed at  first to he a 
case of C-P bond scission,2 but later work,3 which has 
been amply ~ubs tan t ia ted ,~  showed that the products 
were not amides but amine salts, the esters behaving in 
this reaction as alkylating agents. The products of the 
reaction of diethyl trichloromethylphosphoiiate with 
aniline, for example, were N-ethylaniline and the aniline 
salt of ethyl hydrogen t~richloromet~hylphosphonate.3~4 

More recently, the reaction of diethyl trichloromethyl- 
phosphonate with ethanol was exanlined to  determine 
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