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We wish to report that the title reaction as applied to a combination of quinoline 

and acetic acid proceeds under irradiation of the benzene solution with 200W high pres- 
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sure meroury 8rc and gives a mixture of 2-methyl-, J-methyl- and 2,44imethylquinolines. 

Extention to other couples of benzopyridinee 8nd oarboxylic acids gave results as 

summ8rized in Table 1. 

The mechanism of this novel type of alkylation should account for following obser- 

vations made: 

A. Pyridine itzelf remained unchanged upon similar.treatment. 

B. The alkylation occurred formelly at the electron-deficient 

ground state (1). 

positions in the 

C. An increase of the carbon number of fattv acids gave better yields. 

D. No skeletal change was observed in the alkyl part of isovaleric 8cid. 

E. Attempted reaction of phenanthrene and acetic acid failed. The reaction of 

quinoline and ecetic acid in the presence of 0.2-0.5 mole ratio of phenanthrene 

gave no methylsted phenanthrene. 

F. The methylation of quinoline proceeded unaffected by the presence of equinolar 

quantity of dodecyl mercaptsn. 

c. The photochemical action of sodium acetate in aqueous dioxane or ethyl acetate 

in benzene failed to effect the methylation of quinoline. 

At the moment we may point out that the initial product of this alkylntion would 

very probably be alkyldihydrobenzopyridines which are produced by photoohemical de- 

cerbowlation of benzopyridinium oarboxylates. The dehydrogenation may proceed by the 

catalysis of contaminated oxygen (2). Dihydrobenzopyridines 

a hydrogen aooeptor. Further investigations are progressing 

can oompetitively act as 

(3). 
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Photoohenioal Alkylationofn Heteroaromatioe * 

Substrate 
R Group in Poeition of R-Substitution b 
RCOOR (Yield in $) 

Recovery of 
Substrate, $ 

Quinoline CHJ- 2- (20), 4- (lo), 2,4-di- (5) 40 

Quinoline CH3CH2- 2- (23), 2,4-di- (6) "d 34 

Quinoline (CH3)2CR- 2- (27), 4- (20), 2,4-di- (6) eyf 22 

Quinoline (CH~)~CHCH~- 2- (37) f 30 

Isoquinoline CH3- I- (10) 50 

Isoquinoline CH3CH,- I- (20) 40 

Acridine ca3- Y- (12) 12 

* The substrate and fatty acid were diasolved in benzene (concn. both 0.5 M) and 
the solution was placed in a silica tube (10 x 40 mm) and irradiated externally 
for 5 hr. During the irradiation the evolution of carbon dioxide nae obeerved. 

b 
The GLC analysee were carried out on Apiezon L column. Rach product was ieo- 
lated by preparative GLC and was identified by IR, NER and elemental analyses, 
which gave correct values. Yields were baaed on the consumed eubstrates. 

C 4-Ethylquinolioe was not detected. Instead, 4-ethyl-1,2,3,4-tetrahydroquinoline 
was isolated and identified (16% yield). 

d 
A new compound. The picrate melted at 173-174' (from EtOH). 

e A new compound. The picrate melted at 196-157" (from EtOH). 

f In these runs 4-isopropyl-1,2,3,4-tetrahydroquinoline and 4-isobutyl-1,2,3,4- 
tetrahydroquinoline, respectively, were also detected (yield undetermined). 
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