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Abstract—Potassium diphenylketyl and benzophenone dianion react with aniline to afford N-(diphenyl-
methylene)aniline. Under analogous conditions, the corresponding sodium and lithium derivatives undergo 
disproportionation with formation of triphenylmethanol, benzoic acid, and diphenylmethanol. The condensation 
of potassium and sodium bis(4-dimethylaminophenyl)ketyls and salts with Michler’s ketone dianion leads to 
formation of N-[bis(4-dimethylaminophenyl)methylene]aniline, while lithium bis(4-dimethylaminophenyl)-
ketyl and Michler’s ketone dilithium salt are reduced to bis(4-dimethylaminophenyl)methanol. 
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We previously found that metal diphenylketyls and 
metal salts with benzophenone dianion can be involved 
not only in radical anion diphenyloxymethylation [1] 
but also in reductive condensation with formation of 
triphenylmethane [2, 3] and that the corresponding 
potassium derivatives are capable of undergoing 
radical anion disproportionation [4]. The present work 
continues our studies on the reactivity of these com-
pounds; in particular, we examined their reactions with 
aniline. We briefly reported in [5] that the reaction of 
potassium diphenylketyl (Ia) with aniline (II) leads to 
formation of up to 70% of N-(diphenylmethylene)-
aniline (III) (Scheme 1). The condensation is accom-
panied by cleavage of the C–C bond in Ia to give 
benzoic acid (IV) as by-product. 

In the reactions with aniline of sodium and lithium 
diphenylketyls Ib and Ic, the process takes a different 
pathway. In the case of sodium derivative Ib, the main 
direction is disproportionation leading to triphenyl-
methanol (V) and benzoic acid (IV). The reaction of Ic 

with aniline gave diphenylmethanol (VI), 1,2,2,2-tri-
phenylethanone (VII), and benzoic acid (IV). Aniline 
(II) is not consumed in these reactions; presumably,  
it acts as a redox catalyst, for no disproportionation 
occurs in the absence of aniline [6]. The observed 
sharp differences in the reactivity of metal diphenyl-
ketyls Ia–Ic should originate from their structure, 
primarily from the fact that potassium diphenylketyl in 
a contact ion pair, like the metal itself, is a stronger 
electron donor, which favors metalation of aniline in 
the first stage of the condensation. By contrast, deriva-
tives of less active metals, such as lithium and sodium, 
which give rise to loose (or nearly loose) ion pairs, 
undergo transformations other than condensation. 

In order to compare the reactivities and condensa-
tion mechanisms we examined analogous reactions of 
benzophenone dianions with aniline (II). Here, the 
results also depended on the alkali metal nature. For 
example, benzophenone dipotassium salt, like potas-
sium diphenylketyl, reacted with aniline to give Schiff 
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Scheme 2. 
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base III but in a lower yield (44%). This rules out 
participation of benzophenone dianion (as a possible 
reactive species formed via disproportionation) in the 
reaction with potassium diphenylketyl [7]. 

A more probable is nucleophilic condensation 
mechanism involving anilide ion and benzophenone as 
reactive species. In the first stage, acid–base interac-
tion between the amine as an NH acid with benzo-
phenone radical anion as a base (electron donor), 
following one-electron transfer pattern [8], leads to 
liberation of hydrogen which is observed experimen-
tally. Analogous electron transfer occurs in the reaction 
of aniline even with a less active metal, sodium [9], as 
well as in the model reaction of aniline with potassium, 
which was performed under similar conditions. 

Radical anions act as difunctional bases, i.e., donors 
of a weakly bound active electron [8] and acceptors of 
a proton [10, 11]. However, in the examined systems 
metal diphenylketyls almost do not act as proton 
acceptors at their alkoxide center: the final product of 
such acid–base interaction, diphenylmethanol (VI), is 
formed only in a small amount. Moreover, this process 
is not typical even of benzophenone dianion which 
possesses both alkoxide basic center and more active 
carbanionic center. In the second stage, anilide ion 
reacts with benzophenone to give a new C–N bond. 
This stage is general for base-catalyzed condensations 
of carbonyl compounds with amines [12]. In addition, 
the reaction of preliminarily prepared potassium 
anilide with benzophenone under analogous conditions 
resulted in formation of 83% of Schiff base III. The 
reactions of aniline with benzophenone disodium and 
dilithium salts followed a similar pattern; differences 
were observed only in the product yields. 

Among the examined processes, the condensation 
of potassium diphenylketyl with aniline attracts spe-
cific attention. This reaction can be used as a basis  
for the development of a novel and fairly efficient 
procedure for the synthesis of Schiff bases, specifically 

from aromatic ketones and amines. This procedure is 
advantageous, for it utilizes reactive stable ketyls and 
dianions instead of weakly reactive ketones [13]. In 
addition, the synthesis is performed under considerably 
milder conditions (room temperature, no catalyst 
required), and the yields of the target products are 
sufficiently high.   

In the reactions of aniline with radical anions and 
dianions derived from Michler’s ketone and sodium or 
potassium (compounds VIIIa, VIIIb), the condensa-
tion occurs more readily. As a result, the corresponding 
Schiff base, N-[bis(4-dimethylaminophenyl)methylene]-
aniline (IX) is formed in a high yield (58–70%; 
Scheme 2). The reaction with potassium derivative 
VIIIa is accompanied by side reduction with forma-
tion of bis(4-dimethylaminophenyl)methanol  (X) and 
disproportionation to give Crystal Violet (XI). The 
latter was also formed in other reactions with potas-
sium salts of aromatic ketone radical anions [1]. 

Lithium 4,4'-bis(dimethylamino)diphenylketyl and 
the corresponding dilithium salt turned out to be the 
least reactive toward aniline: in these cases, no con-
densation occurred. The reactions resulted in formation 
of a small amount (7%) of bis(4-dimethylamino-
phenyl)methanol (X). A probable reason is the low 
basicity of lithium 4,4'-bis(dimethylamino)diphenyl-
ketyl which is incapable of metalating aniline in the 
first stage of the process.  

The condensation described in the present com-
munication extends the potential for simple syntheses 
of Schiff bases, in particular of N-[bis(4-dimethyl-
aminophenyl)methylene]aniline. 

EXPERIMENTAL 

The reagents and solvents were thoroughly dried 
and distilled just before use. The products were 
identified by TLC using the following systems: Al2O3, 
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benzene–hexane–chloroform, 6 : 1 : 30 (A); Al2O3, 
chloroform (B); spots were visualized by treatment 
with iodine vapor.  

Reaction of potassium diphenyl ketyl (Ia) with 
aniline (II). A solution of 4.6 g (50  mmol) of aniline 
(II) in 20 ml of THF was added to a solution of potas-
sium diphenylketyl prepared from 4.55 g (25 mmol) of 
benzophenone and 1 g (0.025 mol) of potassium (cut in 
small pieces) in 80 ml of anhydrous THF in a stream 
of dry purified nitrogen. The originally blue mixture 
turned dark brown, and evolution of hydrogen was 
observed. After 24 h, the mixture was treated with 
water, and the precipitate was filtered off. Yield of  
N-(diphenylmethylene)aniline (III) 3.5 g; yelow crys-
tals, mp 117°C (from acetone) [14], Rf 0.97 (A); no 
depression of the melting point was observed on 
mixing with an authentic sample prepared by the pro-
cedure described in [13]. The filtrate was treated with 
diethyl ether to isolate an additional portion of Schiff 
base III, 1 g, mp 117°C [14]; overall yield 70%. From 
the ether mother liquor we isolated 0.8 g (18%) of 
benzophenone, mp 47°C; published data [14]: mp 48–
49°C. The aqueous phase was acidified with dilute 
(1 : 1) hydrochloric acid and extracted with diethyl 
ether to isolate 0.6 g (20%) of benzoic acid (IV),  
mp 121°C [14]. 

The reaction of sodium diphenylketyl (Ib) with 
aniline (II) was carried out as described above for 
potassium derivative Ia. After addition of aniline, the 
reaction mixture changed from blue to black. The 
mixture was decomposed with water and extracted in 
succession with hexane and diethyl ether. From the 
hexane extract we obtained 7.15 g of an oily material 
which was treated with 10% hydrochloric acid until 
acid reaction and extracted with diethyl ether. Yield of 
triphenylmethanol (V) 1.9 g (30%), mp 158°C; pub-
lished data [14]: mp 161°C. From the mother liquor we 
isolated 1 g (22%) of benzophenone with mp 45–47°C 
(48°C [14]). The acidic aqueous phase was made al-
kaline (pH 9) by adding potassium carbonate and was 
extracted with diethyl ether. Yield of aniline 4.1 g 
(90%), Rf 0.82 (A). From the acidic aqueous solution 
we isolated 0.5 g (7%) of benzoic acid (IV) with  
mp 120°C [14]. 

The reaction of lithium diphenylketyl (Ic) with 
aniline (II) was carried out as described above for 
sodium derivative Ib. From the reaction mixture we 
isolated 18% of alcohol VI, mp 65°C (from benzene–
heptane, 1 : 1), 90% of aniline, Rf 0.82 (A), 10% of 
1,2,2,2-tetraphenylethanone (VII), mp 185°C (186°C 

[14]), 33% of benzophenone, mp 45–47°C, and 7% of 
benzoic acid (IV), mp 120°C . 

Reactions of benzophenone dipotassium, diso-
dium, and dilithium salts with aniline (II). Benzo-
phenone salts were prepared from 4.55 g (25 mmol) of 
benzophenone and 50 mmol of the corresponding 
alkali metal (cut in small pieces) in 100 ml of THF (the 
mixture was kept in a hermetically closed vessel until 
it became homogeneous). After two weeks, a solution 
of 4.65 g (50 mmol) of aniline in THF was added in  
a stream of nitrogen to the resulting violet solution of 
benzophenone dipotassium salt. The mixture was then 
treated as described above for reactions of aniline with 
compounds Ia and Ib. In the reaction with benzo-
phenone dipotassium salt we isolated 1.9 g (44%) of 
Schiff base III, mp 116°C, 1.8 g (39%) of aniline,  
Rf 0.82 (A), 0.2 g (5%) of alcohol VI, mp 65°C, 0.7 g 
(15%) of benzophenone, mp 47°C, and 0.1 g (33%) of 
benzoic acid (IV), mp 120°C. In the reaction with 
benzophenone dipotassium salt we isolated 4 g (44%) 
of 1,2,2,2-tetraphenylethanone (VII), mp 185°C, 3.9 g 
(80%) of aniline, Rf 0.82 (A); and 0.5 g (16%) of 
benzoic acid (IV), mp 120°C. In the reaction with 
benzophenone dilithium salt we isolated 2.3 g (55%) 
of alcohol VI, mp 95°C, 2 g (22%) of 1,2,2,2-tetra-
phenylethanone (VII), mp 185°C, 0.4 g (13%) of 
benzoic acid (IV), mp 120°C, and 4 g (90%) of aniline, 
Rf 0.82 (A). 

Reaction of sodium bis(4-dimethylaminophenyl)-
ketyl (VIIIa) with aniline (II). A solution of 2.3 g 
(25 mmol) of aniline in 20 ml of THF was added to 
solution of sodium bis(4-dimethylaminophenyl)ketyl 
(VIIIa) prepared from 6.7 g (25 mmol) of Michler’s 
ketone and 0.57 g (25 mmol) of sodium (cut in small 
pieces) in 80 ml of anhydrous THF in a stream of dry 
purified nitrogen. The originally blue solution turned 
brown, and evolution of hydrogen was observed. The 
mixture was treated with water, and the greenish–
yellow precipitate was filtered off to obtain 4.1 g of  
a mixture of Michler’s ketone, Rf 0.86 (B) and N-[bis-
(4-dimethylaminophenyl)methylene]aniline (IX),  
Rf 0.42 (B). A 0.5-g of this mixture was dissolved in 
chloroform, and the solution was applied to a column 
charged with aluminum oxide. The column was eluted 
with chloroform to isolate two fractions, orange and 
yellow. From the first fraction we isolated 0.4 g of  
N-[bis(4-dimethylaminophenyl)methylene]aniline (IX) 
as bright orange crystals with mp 185–187°C (from 
acetone); the product showed no depression of the 
melting point on mixing with an authentic sample pre-
pared by the procedure described in [13]. Evaporation 
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of the second fraction gave 0.1 g of Michler’s ketone. 
The aqueous tetrahydrofuran solution was extracted 
with hexane to isolate an additional amount of com-
pound IX, 2.5 g; overall yield 5.0 g (70%). 

Reaction of potassium bis(4-dimethylamino-
phenyl)ketyl (VIIIb) with aniline (II). The reaction 
was carried out as described above for sodium deriva-
tive VIIIa. After addition of aniline, the originally blue 
solution turned brown, and vigorous evolution of 
hydrogen was observed. After 24 h, the mixture was 
treated with water and extracted in succession with 
hexane and benzene. Evaporation of the hexane extract 
gave 2.5 g of a mixture of compound IX, Rf 0.42 (B) 
and bis(4-dimethylaminophenyl)methanol (X), Rf 0.59 
(B). A 0.5-g portion of this mixture was subjected to 
column chromatography (see the preceding procedure) 
to isolate 0.4 g of compound IX, mp 185–187°C (from 
acetone), Rf 0.42 (B), overall yield 2.0 g (58%), 0.07 g 
of alcohol X, mp 88–90°C (published data [14]:  
mp 90°C), and 0.03 g of Crystal Violet (XI), Rf 0.1 
(B). From the benzene extract we isolated traces of 
Schiff base IX, overall yield 0.95 g (35%), and 0.6 g of 
alcohol X, mp 95°C; published data [14]: mp 96°C.                                       

The reaction of lithium bis(4-dimethylamino-
phenyl)ketyl (VIIIc) with aniline (II) was performed 
as described above for sodium derivative VIIIa. We 
isolated 0.2 g (2%) of alcohol X, mp 95°C, 5.7 g 
(85%) of Michler’s ketone (VIII), mp 173°C (174°C 
[14]), R f 0.86 (B), and 1.9 g (87%) of aniline,  
Rf 0.82 (B). 

Reactions of 4,4'-bis(dimethylamino)benzophe-
none disodium, dipotassium, and dilithium salts 
with aniline (II). 4,4'-Bis(dimethylamino)benzophe-
none disodium, dipotassium, and dilithium salts were 
prepared from 2.68 g (10 mmol) of Michler’s ketone 
(VIII) and 20 mmol of the corresponding alkali metal 
(cut in small pieces) in 100 ml of THF; the mixture 
was kept in a hermetically closed flask until it became 
homogeneous. After two weeks, a solution of 0.93 g 
(10 mmol) of aniline in THF was added in a stream of 
nitrogen to the resulting dark violet solution. The mix-
ture was then treated as described above for the 
reactions of compounds VIIIa and VIIIb with aniline. 
In the reaction with 4,4'-bis(dimethylamino)benzophe-
none disodium salt, we isolated 2.58 g (30%) of com-
pound IX, mp 185–187°C (from acetone), Rf 0.42 (B), 
and 0.5 g of alcohol X, mp 95°C. In the reaction with  

4,4'-bis(dimethylamino)benzophenone dipotassium 
salt, we isolated 1.1 g (37%) of Schiff base IX,  
mp 185–187°C (from acetone), Rf 0.42 (B), 0.1 g 
(2.6%) of Crystal Violet (XI), Rf 0.1 (B), and 0.5 g 
(18%) of alcohol X, mp 95°C. In the reaction with  
4,4'-bis(dimethylamino)benzophenone dilithium salt, 
we isolated 0.2 g (2%) of alcohol X, mp 185–187°C, 
Rf 0.42,* 5.7 g (85%) of Michler’s ketone (VIII),  
mp 173°C, and 1.9 g (87%) of aniline, Rf 0.82 (B). 
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