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The Synthesis of Racemic Allococa'ine and 
Racemic Allopseudococaihe 

Sir: 
Willst5,tter and his collaborators demonstrated 

that cocaine, one of the classical topics of alkaloid 
chemistry, is a 2-carbomethoxy-3-benzoxytropane 
and that the latter should exist as four stereo- 
isomeric racemic (and eight optically active) modi- 
fications.1~'!~3 It appears that, of these, only racemic 
cocaine4 and racemic pseudococaine have been 
s y n t h e s i ~ e t l ~ ~ ~ ~ ~  and that only the former has been 
resolved.* I wish to  report that the other two pos- 
sible racemic cocaines have recently been syn- 
thesized in this laboratory. 

Hydrogenated in aqueous acetic acid with 
hdams' catalyst, racemic 2-carbomethoxytropi- 
none435 furnishes in about yield a third 
racemic ecgonine methyl ester (I) [AnaE. Calc'd 
for CloHIiSOa: C, 60.3; H, 8.6. Found: C, 60.4; 
H, 8.81, m.p. 81.5-83.5", which on benzoylation 
affords a third racemic cocaine (11) [Anal. Calc'd 
for C17H21SO4: C,  67.3; H, 7.0. Found: C, 67.3; 
H, 6.91, m.p. 82-84'. Hydrolysis of I gives a mix- 
ture of two racemic ecponines, one of which melts 
a t  242" (111) [Anal. Calc'd for C9Hl5N03: C, 58.1; 
H, 7.8. Found: C. 58.1; H, 8.01 (hydrochloride, 
m.p. 213'1 arid the other a t  237" (IT). Esteri- 
fication of the former compound results in the 
fourth racemic ecgonine methyl ester (V) [Anal. 
Calc'd for CloI-IliSOa: C, 60.3; H ,  8.6. Found: 
C, 60.0; H ,  8.61, m.p. 80', which on benzoylation 
gives the fourth racemic cocaine (VI) [ilnal. 
Calc'd for C1:H21S04: C, 67.3; H,  7.0. Found: 
C, 67.5; 15, 6.71, m.p. 98". The latter ecgonine 
(JV) gives a hydrochloride [Anal. Calc'd for 

H, 7.21 melting a t  231-233" (dec.) and hence 
appears to be identical with Willstatter's 'drittes 
racemisches E k g ~ n i n . ' ~  The picrates of I, 11, IT, 
and V I  melt a t  204', 179", 136', and I62", respec- 
tively. 

Inasmuch as the two ecgonine methyl esters 
already kiiown both have the ,&configuration of 
the C3-OH,6p7 the new isomers (I and V) must 

C9H1ijClNOg: C, 48.8; H, 7.3. Found: C, 49.0; 
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both have the a-configuration. In  its reaction with 
niethyl iodide, V resembles ecgonine methyl ester 
and I pseudoecgoriine methyl ester.8 For reasoiis 
given earlierJi this indicates that Y has the B- 
configuration of the 2-carboinethoxy group. Ac- 
cordingly, it is tentatively concluded that I1 is 
allococaine a i d  VI allopseudococaine.i 

2,4-DicarbomethoxytropiiioneJ prepared by 
Robinson's biological method9 (binoxalate, m.p. 
1-18"), is saponifiable to  raceniic 2-carbomethoxy- 
t r o p i n ~ i i e . ~ ) ~  Preliminary experiments iiidicate that 
d-pseudoecgonine methyl ester can feasibly be 
oxidized with chromic-sulfuric arid in acetone to 
the optically active form of this @-keto ester. Hence 
it appears that all the cocaines, optically active 
as well as racemic, are obtainable and their relative 
and absolute configurations ascertainable. lo 

I hope to give soon a detailed account of the 
preparation, properties, stereochemistry, resolu- 
tion, aid pharmacological properties of certain 
of the foregoing and related compounds. 
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The ortho-Alkylation of Aromatic Amines 

Sir: 
The nuclear alkylation of aromatic amines in 

the past has not been regarded as a practical re- 
action because of complications arising from the 
charncteristice of the amino group. K e  wish to 
report a iiew reaction hy which primary and 
secondary aromatic amines are alkylated with 
olefins euclusiidy in the ortho positions. The 
reaction is of interest both from a theoretical T mw- ' 

2855 (1954). poilit nil(! :tis:, i i i  that it proviclrle n t3iicc.t roi:te t.) 



712 COMMUNICATIONS VOL. 21 

a series of compounds pi eviously available only 
t,hrough multi-step syntheses. The reaction is 
effected through the use of aluminum anilide type 
catalysts, and a cyclic mechanism, I, is presumed to  
be involved, the details of which will be discussed 
in a forthcoming paper. 

I 

The following general alkylation procedure was 
used. The catalyst was prepared by heating the 
amine with aluminum turnings until hydrogen 
evolution had ceased. Concentrations of 3.5 to 7 
mole-percent of the aluminum anilide mere em- 
ployed. I n  an experiment using the latter concen- 
tration, aniline was alkylated with ethylene a t  
600-800 p.s.i. and 330' over a seven-hour period 
in a steel autoclave. The product was hydrolyzed, 
the aluminum hydroxide removed by filtration, and 
the material fractionated to yield aniline (0.4%), 
2-ethylaniline (1.2%), 2,6-diethylaniline (89%1, 
and some higher-boiling materials. The 2,6-diethyl- 
aniline (b.p. 235-236', ng 1.5461; And. Calc'd 
for ClFHISN: C, 80.48; H, 10.13; N, 9.39. Found: 
C, 80.9; H, 10.0; N, 9.8) was identified by diazotiza- 
tion to the corresponding phenol, which was found 
to be identical with an authentic sample of 2,6- 
diethylphenol on the basis of infrared spectrum and 
mixture melting point.' 

The alkylation of aniline with higher olefine 
proved to be sluggish and a small yield of the 
branched mono-alkylaniljne was the only product 
from each reaction. Slkylation with propylene gave 
2-isopr opylaniline (b.p. 217-21 8', ng 1.5483 ; 
hydrochloride, m.p. 182-185" ; picrate, m.p. 159- 
161 '),z and isobutylene yielded 2-tert-butylaniline 
(b.p. 227-228", ng 1.5450; acetyl derivative, m.p. 

The N-alkylanilines were found to alkylate a t  
considerably lower temperatures than aniline : 
however, only one alkyl group could be introduced. 
Thus N-ethylaniline was alkylated with ethylene 
at  205" to give an 86Y0 yield of N-ethylS-ethyl- 
aniline (b.p. 223'; ng 1.5398. Anal. Calc'd for 
CI0Hl5X: S, 9.4. Found: N, 9.6). The product was 
identified by comparison with an authentic sample 

161.5-1 62.5°) .3  

(1) All melting points and boiling points are uncorrected. 
(2) Brown, Bayer, and Blessing, Ber., 57, 3997 (1924) 

report the hydrochloride of 2-isopropylaniline to melt a t  
182' and the picrate to melt at 160". 

(3) Brown and Nelson, J .  Am. Chem. SOC., 75, 24 (1953) 
report a refractive index of n'," 1.5453 for 2-te~t-butylaniline, 
:tnd Craig, J .  Am. Chem. SOC., 57, 195 (1935) has prepared 
2-terl-butylacetanilide, m.p. 159-161 ". 

produced by the reaction of 2-ethylaniline with 
ethyl iodide. 

The alkylation of N-alkylanilines with higher 
olefins proceeded readily with olefins of the pro- 
pylene type (RCH=CH2). 
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The ortho-Alkylation of Phenols 

Sir: 
We wish to report a novel alkylation by which 

2-alkyl- and 2,6-dialkylphenols may be produced 
with little or no alkylation occurring at  the 4- 
position. The reaction is that of a phenol with an 
olefin in the presence of a catalytic amount of the 
corresponding aluminum phenoxide. The reaction 
would appear to be analogous to the ortho-alkyla- 
tion of aromatic amines concurrently being re- 
ported by these Laboratories; however, it appears 
that there may be a fundamental difference in the 
mechanisms. Thus whereas ethylene is more re- 
active than substituted olefins in the aromatic 
amine alkylation, the reverse order of reactivity is 
observed in the phenol alkylation. Details of a cyclic 
concerted carbonium ion type mechanism, I, will 
be presented in a forthcoming paper. 

I 

The reactions were carried out by treating the 
phenol containing 3-4 mole percent of its aluminum 
phenoxide with the desired olefin in a steel auto- 
clave. The catalyst was washed from the product 
with dilute hydrochloric acid and the compounds 
were isolated by fractional distillation. 

Ethylene reacted with phenol a t  330" and 600- 
800 p.s.i. over a ten-hour period to give 24% of 
%ethylphenol (b.p. 201-202", fig 1.5372; 2- 
ethylphenoxyacetic acid derivative, m.p. 138- 
140°)1r3 and 8% of 2,6-diethylphenol (m.p. 37-38', 
b.p. 219°).3 

(1) All melting points and boiling points are uncorrected. 
(2) Steinkoff and Hopner, J. prakt. Chem., 121, 113, 140 

(192F) report 2-ethylphenoxyacetic acid to melt a t  140- 
141 '. 

(3) von Auwere and Rittig, Ber., 57, 1275 (1924) pre- 
pitred 2,6-diethylphenol, m.p. 37.5-38". 


