
with CI)3COODG in ordinary or deuterated ethanol, 
i t  was found that introdyction of three deuteriums 
in the a-position does not alter the reactivity of 
acetic acid much beyond the experimental error. 

In  most cases the reactions were slower, but even 
the largest effect was under 10Cjo. These results 
confirm the expectation that there should be no very 
significant difference in electrical or other effects 
between CHg- .tnd CD,- groups on the carhoxvl 
hydrogen. 

(6) We are indebted to  Dr Donald J Cram for the preparation of 
this material by the procedure of  C L Wllson, J Ciieii hoc 493 
'lW.5) 
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Numerous substituted ureas have been prepared 
and found to possess physiological properties ; 
however, very few of these are of the diary1 type. 

x 

H" 
2-CH3" 
2-Cl" 
: X I "  
3,5-C1 
i-Br" 
%-SO." 
4-S0,c 

H 
3-CH3' 
2-c1 
3-C1 
2,5-C1 

J - s m  
%-Br 

l -XO- 

Accordingly, we have undertaken the syntheses 
of 3 number of diarylureas related to procaine by 
the reaction of the latter with various aryl iso- 
cyanates. The melting points, percentage yields, 
and analytical data for these compounds are re- 
corded in Table I. As yet, they have not beeii 
tested for possible physiological properties. 

Experimentalj 

Materials.-The aryl isocyanates were purchased froiii 
the Eastman Kodak Co. and were purified by distillation or 
crystallization immediately prior to  use. The procaine 
hase was prepared by treating the hydrochloride (Merck and 
Co. ,  Iiic.) with alkali, dissolving the resulting dihydrate in 
hcnzene and distilling the solution to a low volume. Upon 
cooling the residue, the desired base was obtained in almost 
quantitative yield; m.p. 58-59'. 

Preparation of 4-( p-Diethy1aminocarboethoxy)-carbad- 
ide and its Hydrochloride.-This procedure is representa- 
tive of the methods employed for the preparation of the com- 
]ioulids listed in Table I. To 11.8 g. (0.05 mole) of pro- 
caine base, dissolved in a mivture of 50 ml. of anhydrous 
benzene and 25 ml. of anhydrous toluene, was added 5.95 g. 
(0.05 mole) of phenyl isocyanate. The reaction mixture 
warmed spontaneously and was refluxed then for about 30 
minutes. It was allowed to cool, and placed in a refrigera- 
tor until crystallization was completed. The white crystals 
were removed by filtration, washed with anhydrous bell 

94-96 
87-89 
86-88 
88-90 

I ;&15f; 
174-1X 
101-103 
I.jci-15S 

202-204 
174--175 (picrate) 

195-197 
193-195 
321-223 
31 5-2 17 
202-20;; 
221 .zz:$ 
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Cxlcd. 1:ound Calcd. Fouiid 
Carbou Hydrogen 

f;l .%I) 
54 17 
56.34 
66.34 
52.13 
*-I 1 .oL: 
54 9h 
54 9h 

67.67 
A7.8fi 
f i  1 . 68 
61 . > I  
5B.89 
55.63 
BO. 30 
59 71 

61.26 
54.29 
56.66 
56.31 
52 I 3ti 
51 . 3 t i  
3.5 . 1 1 
51.91i 

ti.88 
5.13 
6.09 
5.91 
5 , 13 
Ti, 1:: 
ti , O!I 
$7. !I7 

C t y ~ ~ : d i ~ c ~ t i w  solvviits: litliyl , i c c t a t c - ~ i c i r o l ~ u i i ~  ethcr (tiu-7li'. j .  Ethyl acetate. .4bsolutc alcohol. 

111 connection with all investigdtioI1? of the effect 
of change in structure of the &-amino group in 
procaine on its pharlnacological activity, we pre- 
pared 4,4'-di-(P-die~Yla~~~inocarboethOXY)-carb- 
anilide3 and tests4 indicated that i t  is relatively 
active as a local anesthetic. 

zcne :md dried to give 16.2 g. (91%) of a product diich 
melted a t  90-94". ITour recrysta~~izatioiis from a mixture 
of ethyl acetate and petroleuni ether (60-70") raised the 
melting point to 94-96'. 

A sample (1.78 9.)  of the purified substituted carbanilide 
was dissolved in 10 ml. of anhydrous ether and dry hydro- 
gen chloride was passed through the solution. The pre- 

Arts. 
(2) N. Rabjohn, T. R. Hopkinv and R. C. Kagler, THIS JOURNAL, 

(3) U. S. Narayaiia ~ a o ,  B. 11. Iyer and P. C .  ~ u ~ i u ,  (:zcrreiit ~ c i .  
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