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T E R T I A R Y  AMINES AND Q U A T E R N A R Y  SALTS DERIVED FROM A L P H A -  
S U B S T I T U T E D  STILBENES AND H E T E R O C Y C L I C  N I T R O G E N  BASES 
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Khimiya Oeterotsiklicheskikh Soedinenii, Vol. 1, No. 5, pp. 744-749, 1965 

N-bromosuccinimide and ct-methylstilbenes, p-methyl-a-chlorosti lbene,  and p-methyltolan give bromo- 
methyl derivatives, which react with piperidine to give tertiary amines, The latter and methyl iodide give 
quaternary salts. 

With pyridine, 7-picoline, and quinoline, the p-bromomethyl-d-chlomstilbenes synthesized give quaternary 
bromides which are readily soluble in water and converted into perchlorates by KC104. 

Bromomethylstilbenes unsubstituted at the double bond [1] are know to react with piperidine to give tertiary 
amines. As such amines are potentially interesting as physiologically active compounds, it was decided to extend the 
research to synthesizing amines of that type and preparing their quaternary salts. For that purpose alpha-substituted stil- 
benes with methyl groups in the benzene ring or at the double bond which had previously been prepared [2, 3] were 
utilized. 

A number of tolans, a-chlorostilbenes, and ct-methylstilbenes have been brominated, making use of the specific 
nature of N-bromosuccinimide as a brominating reagent [4, 5]. In that way the bromomethyltolans II and IV, and the 
bromomethylstilhenes I, II, and V-VIII (Table 1) were prepared. The oily bromomethylstilbene VII was used crude in 
subsequent preparations, as it decomposed when distilled under reduced pressure. Compounds I-VIII react smoothly with 
piperidine in ether or benzene solution. The free amines formed were not isolated, but converted into their hydrochlor- 
ides IXa-XVIa (Table 2). 

Treatment of the hydrochlorides IXa-XIII with an aqueous solution of soda liberates the free bases IX -XIII (Table 2). 
In the cases of the hydrochlorides XIVa-XVIa, such treatment gives the amines XIV-XVI as thick oily compounds, which 
do not solidify, and decompose when distilled under reduced pressure. 

Heating compounds IX and XI with powdered potassium hydroxide in dioxane leads to smooth dehydrochlorination 
and formation of the substituted tolans X and XII. These compounds were also synthesized from compounds II and IV by 
treatment with piperidine. This reverse synthesis simultaneously proves the structures of the tertiary amines IX and XI 
prepared, 

The synthesized tertiary amines IX -XVI when heated for a short t ime in ether solution with methyl iodide give 
high yields of crystalline methiodides XVII -XXIV (Table 3). 

The quaternary bromides XXV -XXX (Table 8), readily soluble in water, are prepared by heating the bromomethyl-  
stilbenes I, III, and V with pyridine, 7 -picoline, and quinoline. Treatment of aqueous solutions of salts XXV-XXX with 
potassium perchlorate precipitates perchlorates XXXI-XXXIV, which are sparingly soiuble, but crystallize well. Dibrom- 
ide III and pyridine give a salt which deliquesces in air, and when an aqueous solution of this is treated with potassium 
perchlorate, perchlorate XXXV, which is stable and crystallizes well, is precipitated. 

Experimental 

p' -Bromomethyl-a -chlorostilbene (I). A mixture of 0.05 mole a -chloro-p' -methylstilbene, 0.05 mole N -bromo- 
succinimide, and 0.1 g benzoyl peroxide in 90 ml CC14 was refluxed for 6 hr, allowed to cool to room temperature, 
and the floating succinimide separated off. The filtrate was twice treated with 50 ml water, the organic layer separated, 
and dried over sodium sulfate. The solvent was distilled off under reduced pressure. In 24 hr the viscous oily material 

solidified. Recrystaltization from petrol ether gave 10.6 g compound I. 

Compounds II-VIII were prepared similarly to I, by brominating with N-bromosuccinimide, p-methyltotan, p, p ' -  
dimethyl-a-chlorostilbene, p,p ' -dimethyltolan,  p-methyl-p ' -ni t ro-a-chlorost i lbene,  p-ethyl-p ' -ni t ro-ct-chloro-  
stilbene, ct-methylstilbene, a-methyl-p-nitrost i lbene respectively. ]7able 1 gives constants and analytical data. 

N-[4-(c~-chlorostyryl) benzyi pi._ peridine hydrochloride (IXa). 3.07 g(0 .01  mole ) I  and 1.7 g (0.02 mole) 
piperidine in 30 ml dry benzene were refluxed together on a water bath for 30 rain. The contents of the small flask be-  
came a solid mass of crystals. After cooling the crystals were separated off, washed with dry ether, and a stream of 
dry hydrogen chloride passed into the ether-benzene solution. The crystals of hydrochloride which were precipitated 
were filtered off, washed with dry ether, and dried. Yield 2.66 g colorless crystals, purified by recrystallizing from 

isopropanol. 
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tlydrochlorides Xa-XIVa were prepared from compounds II-VI respectively, similarly to the hydrochloride IXa. 

Amine hydrochlorides XVa-XVIa were prepared from compounds VII, VIII, in dry ether. Table 2 gives constants and 
analytical data for hydrochlorides IXa-XVIa. 

N-[4-(ct -chlorostyryl) benzyl] piperidine(IX). A solution of 2 g (8.8 mmole) hydrochloride IXa in 70 ml water 
was treated with a saturated sodium carbonate solution until alkaline to litmus. After 24 hr the oil formed solidified. 
Recrystallization from aqueous methanol (1 : 5) gave 1.7 g compound IX. Amines X-XIII were prepared similarly 
(see Table 2). 

4- [N -piperidylmethyl)tolan (X). 1.6 g (5.8 mmote) compound IX and 1.3 g (28 remote) powdered potassium hy- 
droxide, and 15 ml dioxane were refluxed for 8 hr, cooled, 50 ml water added, when an oily layer separated, which 
solidified in 10 hr. After washing with water, and recrystallizing from aqueous methanol, 1.2 g X was obtained. An 
80% yield of XII was similarly prepared from compound XI. 

N-[4-(ot-chlorostyryl)benzyl] piperidine methiodide (XVII). 0.01 mole amine IX, 0.015 mole methyl iodide, 
and 20 m! ether-acetone (1 : 1) were refluxed for 30 min. The crystalline precipitate formed was washed with dry ether 
and recrystallized from methanol-ether (5 : 1). Methiodides XVIII-XXI were prepared similarly. 

To prepare the quaternary salts XXII-XXIV hydrochlorides XIVa-XVIa were made alkaline with aqueous soda, and 
the oily amine liberated, without further purification, dissolved in the ether-acetone mixture, and methyl iodide added 
to the solution. 

[4-(a-chlorostyryl) benzyl] pyridinium bromide (XXV). 0.01 mole compound I, 2 g dry pyridine, and 10 ml 
benzene were refluxed together for 1 hr. The resultant crystalline product was cooled, filtered off, and washed with 
ether. Yield 3.5 g colorless crystals of compound XXV. Similarly compounds I and V gave, with the appropriate bases, 

bromides XXVI -XXX, 

[4-(a-chlorostyryl) benzyl] pyridinium perchlorate (XXXI). To !. 75 g (4.5 mmole) compound XXV in 50 m 
water was added 18 ml of a saturated solution of KC104, the precipitate formed filtered off, and recrystallized from 
ethanol. Yield 1.42 g colorless crystals of XXXI. Perchlorates XXXII-XXXIV were similarly prepared from compounds 

XXXII -XXXIV (Table 8)o 

Perchlorate XXXV~ 4 g pyridine was added to a solution of 0.01 mole bromide III in 20 ml benzene. After heat-  
ing, the precipitate which formed was separated off, dissolved in 50 ml water, and 15 ml saturated KC104 solution ad- 
ded, when a precipitate immediately formed, and was recrystallized from alcohol. 
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