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One of the distinctly different types of re
actions shown by phenylmagnesium bromide and 
phenyllithium is with the azomethine linkage. 
It has been shown3 that phenylmagnesium 
bromide does not react with benzophenone-anil 
in ether, but under forced conditions an unusual 
lateral-nuclear 1,4-addition occurs to give c-
phenylbenzohydrylaniline. Phenyllithium, how
ever, reacts with benzophenone-anil in ether to 
give a 1,2-addition product, namely, triphenyl-
methylaniline.4a 

(HOH) 
(C6Hs)2C=NC6H6 + C6H6Li >• (C6H6)SCNHC6Hs 

In connection with an examination of the mode 
of addition of organolithium compounds to some 
quinolines6 it was of interest to include benzal-
quinaldine. Fuson and co-workers6 have shown 
that there is a lateral-nuclear 1,4-addition of 
phenylmagnesium bromide to benzalquinaldine 
to give a-benzohydrylquinaldine. 

SArt'—CH=CHCHs 
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Inasmuch as benzalquinaldine and benzophenone-
anil have lateral-nuclear conjugated systems 
(with the azomethine linkage lateral in the second 
case), there was a possibility that phenyllithium 
might show 1,2-addition to the azomethine linkage 
of benzalquinaldine. We have observed in this 
work that phenyllithium adds quite smoothly to 
benzalquinaldine to give an excellent yield of the 
same product obtained with phenylmagnesium 
bromide. The formation of this a-benzohydryl
quinaldine is very probably due to 1,4-addition. 
It is unlikely that a lateral 1,2-addition occurred, 
for it is known that RLi compounds add much 
more rapidly to an isolated azomethine linkage 
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than to an olefinic linkage. Studies with lateral 
conjugated systems like those in chalcones 
have shown4b that generally phenyllithium adds 
1,2 and that phenylmagnesium bromide adds 
1,4. 

Another aspect of this problem was concerned 
with a so-called increase of reactivity of a phenyl
magnesium type in order to determine whether 
such an increase would bring about a reaction or 
extent of reaction like that observed with the 
more reactive phenyllithium. It has long been 
known7 that phenylmagnesium bromide reacts 
very slowly with quinoline and that relatively 
drastic conditions are required to obtain 2-phenyl-
quinoline, subsequent to hydrolysis and de
ny drogenation. However, Bergmann and Rosen
thal8 obtained 2-benzylquinoline and 2,4-dibenzyl-
quinoline in a two-day reaction of quinoline with 
benzylmagnesium chloride in an ether-dioxane 
mixture. We have observed that under corre
sponding conditions, there results a 44% yield of 
2-phenylquinoline from a room temperature re
action with phenylmagnesium bromide in an 
ether-dioxane medium. 

This somewhat surprising result is remindful 
of the smooth addition of RLi compounds to 
quinoline.9 The reaction may be due to diphenyl-
magnesium as the active agent in the ether-
dioxane equilibrium mixture.10 

2C6H6MgBr ; (C6Hj)2Mg + MgBr2 

However, some earlier studies11 have shown that 
diphenylmagnesium is actually less reactive than 
phenylmagnesium bromide toward w-valero-
nitrile. Reaction rates may vary significantly43 

with the reactant as well as with the RM com
pound. I t is rather likely that the dioxane itself 
may contribute appreciably to the increased 
reaction rate. For example, in the w-valeronitrile 
reaction11 the diphenylmagnesium was prepared 
from diphenylmercury and no dioxane was pres
ent. Also, it is well-known12 that coordination 
compounds can markedly influence reaction 
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velocities of organometallic reactions, and dioxane 
may function significantly in this manner. 

It should be stated that even in the absence of 
dioxane, phenylmagnesium bromide in ether 
adds to quinoline at room temperature to give a 
7.5% yield of 2-phenylquinoline at the end of two 
days. Accordingly, forced conditions7 are not 
required to effect addition of RMgX compounds 
to quinoline. 

Finally, a combination of phenylmagnesium 
bromide and phenyllithium was used in a reaction 
with quinoline. The purpose of this experiment 
was to determine whether the onium-complex13 

with the RMgBr compound and quinoline might 
affect the course of addition of phenyllithium to 
give phenylquinolines other than 2-phenylquino
line.14 However, the only product isolated when 
phenyllithium was added to the quinoline-
phenylmagnesium bromide complex was 2-phenyl
quinoline. 

Experimental 
Benzalquinaldine and Phenyllithium.—The benzal-

quinaldine was prepared in almost quantitative yield in 
essential accordance with the procedure of Skraup and 
Bothm.15 However, instead of crystallizing the crude 
product from ethanol, any residual benzaldehyde and 
quinaldine were removed by washing the powdered crude 
crystalline product with boiling petroleum ether (b. p . , 
60-68°) in which the benzalquinaldine is essentially in
soluble. 

To a stirred solution of 23.1 g. (0.1 mole) of benzal
quinaldine dissolved in a minimum of dry benzene to 
which was then added an equal volume of anhydrous 
ether, was added (dropwise) 0.1 mole of phenyllithium in 
ether. The solution immediately assumed a blood-red 
color; refluxing occurred; and after stirring for one hour 
hydrolysis was effected by pouring into water. Evapora
tion of the dried ether extract gave a quantitative yield of 
a-benzohydrylquinaldine melting over the range 115-
119°. A mixed melting point determination of a recrys-
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S i n c e i t h a s b e e n s h o w n t h a t c e r t a i n b e n z o -
t h i a z o l e d e r i v a t i v e s a r e phys io log ica l ly a c t i v e , 1 

s o m e c o m p o u n d s c o n t a i n i n g t h i s n u c l e u s w e r e 
c o n s i d e r e d t o b e of i n t e r e s t in t h e c h e m o t h e r a p y 
of t u b e r c u l o s i s . F e a s i b l e m e t h o d s of p r e p a r i n g 
t h e des i r ed c o m p o u n d s s e e m e d t o b e t h r o u g h t h e 
a d d i t i o n of t h e p r o p e r o r g a n o m e t a l l i c c o m p o u n d 
t o t h e a z o m e t h i n e g r o u p i n g in b e n z o t h i a z o l e 
a n d t h r o u g h t h e p r e p a r a t i o n of a n o r g a n o m e t a l l i c 
c o m p o u n d of b e n z o t h i a z o l e itself. 
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tallized sample and an authentic specimen1 showed no 
depression. 

Quinoline and Phenylmagnesium Bromide.—On the 
addition of 20 cc. of dry, freshly distilled dioxane to an 
ether solution of 0.166 mole of phenylmagnesium bromide, 
a pure white precipitate formed immediately. To the 
stirred suspension was added 21.5 g. (0.166 mole) of 
quinoline in an equal volume of ether, and a tan-colored 
precipitate formed. The suspension was stirred, without 
refluxing, for forty-eight hours. Subsequent to hydroly
sis by saturated ammonium chloride solution, evaporation 
of the ether extract, oxidation of the dihydro intermedi
ate by nitrobenzene, and distillation there was obtained 
15 g. (44%) of 2-phenylquinoline (mixed m. p . ) . 

When the above procedure was repeated without the 
use of dioxane, there was obtained from a 0.1 mole run 4 
g. (20%) of a crude product (b. p . , 145-160° (0.3 mm.)) 
which yielded after crystallization from benzene-petro
leum ether (b. p . , 60-68°) 1 g. (5%) of pure 2-
phenylquinoline. A small quantity of the picrate of 2-
phenylquinoline (corresponding to 0.5 g. or 2 .5% of 2-
phenylquinoline) was obtained from the picrates of the 
mother liquor. 

Quinoline, Phenylmagnesium Bromide and Phenyl
lithium.—To 0.2 mole of the tan-colored ether-insoluble 
quinoline-phenylmagnesium bromide complex was added 
0.2 mole of phenyllithium in ether. The mixture was 
stirred without refluxing for twelve hours, and during 
this time the complex dissolved completely. Hydrolysis 
by water and subsequent working up by customary pro
cedures (including the nitrobenzene oxidation) gave 24 g. 
(58.5%) of 2-phenylquinoline (mixed m. p . ) . 
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Summary 
1. Phenyllithium adds to benzalquinaldine 

to give a-benzohydrylquinaldine. This reaction 
very probably takes place by a 1,4-addition. 

2. Phenylmagnesium bromide adds, in ether 
and at room temperature, to quinoline to give 
2-phenylquinoline. The rate of addition under 
these mild conditions is markedly accelerated in 
an ether-dioxane medium, possibly because of the 
intermediate formation of coordination com
plexes. 
AMES, IOWA RECEIVED JANUARY 19, 1949 

eA/S\2 
CH + K-C4H9Li — > 

C - L i + C H i , 

[I] 
Courtot2 had previously prepared 2-benzothia-
zolylmagnesium bromide (in yields not stated) 

(2) Courtot and Tchelitcheff, Comfit, rend., 217, 231 (1943). 
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