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The degradation of an iodine derivative of benzyl styryl ketone, 1,4-diphenyl-l-iodo-3-butene-2-one, to trans-cinnamic acid 
was successfully accomplished by treating the iodo ketone with pyridine and subsequently treating the resulting pyridinium 
salt with aqueous ethanolic sodium hydroxide. Reaction of the iodo ketone with quinoline in a similar manner gave the 
corresponding quinolinium salt. Both of the quaternary salts, 1-( 1,4-diphenyl-2-keto-3-butenyl)pyridinium iodide and 1- 
(1,4-diphenyl-2-keto-3-butenyl)quinolinium iodide, were also prepared directly from benzyl styryl ketone by treatment 
of that compound with iodine and pyridine or quinoline according to  a procedure introduced by King.3 

In  connection with another problem4 it was de- 
sired to degrade an iodine derivative of benzyl 
styryl ketone, 1,4-diphenyl-l-iodo-3-butene-2-one 
(I),4 to cinnamic acid (111). The degradation was ac- 
complished by conversion of the iodo ketone into 
the corresponding pyridinium salt (IIa) , followed 
by cleavage of this salt with sodium hydroxide. 
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An analogous degradation of an a-haloalkyl aryl 
ketone had been observed by Bamberger5 and had 
since been utilized or studied by a number of other 
 investigator^.^^^-'^ It had apparently, not, however, 
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been applied to  an a’-halogen derivative of an 
a,@-unsaturated ketone. hlthough the fact that the 
carbonyl group of such a ketone is part of a con- 
jugated system suggested that the alkaline cleavage 
might fail, no such difficulty was in fact encoun- 
tered, and the degradation was accomplished in 
reasonably good yield. 

The iodo ketone (I) was found to react readily 
with both pyridine and quinoline to yield the crys- 
talline quaternary ammonium salts, 1-(1,4-di- 
phenyl-2-keto-3-butenyl)pyridinium iodide (IIa) 
and 1-( 1,4-dipheny1-2-keto-3-butenyl) quinolinium 
iodide (IIb). When the pyridinium iodide IIa  was 
heated with aqueous ethanolic sodium hydroxide, 
it was converted in 58% yield to trans-cinnamic 
acid. Benzyl pyridinium iodide would be the other 
anticipated product from the alkaline degradation, 
but no attempt was made to isolate it from the 
reaction mixture. The fact that trans-cinnamic 
acid was obtained in the degradation suggests that 
the starting iodo ketone (I) has the trans configura- 
tion. 

King3 has shown that the pyridinium iodides 
from aryl alkyl ketones can be synthesized in good 
yields by allowing one mole of the ketone to react 
with one mole of iodine and two moles of pyridine. 
This reaction has been extended to other tertiary 
amines and to several types of  ketone^'^-'^^'^ 
but not previously to  an a,@-unsaturated ketone. 
In  the present investigation benzyl styryl ketone 
(IV) was found to  react readily with iodine and 
either pyridine or quinoline to yield 62% of I Ia  
and 45% of ITh respectively. The presence of 

the conjugated unsaturation evidently did not 
seriously complicate the reaction. The ketone de- 
rivatives were easily separated from the hydriodides 
of pyridine and quinoline by washing the mixture 
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with cold water, which readily dissolved the more 
soluble Iiydriodides. 

EXPERIMENTAL"? 
1-(1,4-Diphenyl-b-keto-S-butenyl)pyridinium iodide. ( A )  

Reaction of 1 ,4-diphenyl-1-iodo-3-butene-2-one with pyridine. 
Crude unsolidified iodo ketone4 (10.5 g., 0.03 mole) was dis- 
solved in 20 ml. of ethanol and 2.4 g. (0.03 mole) of pyridine 
was added. After several hours a tan crvstalline material 
was made to  separate by adding ether to  the solution. The 
product was filtered and dried, The yield was 4.5 g. (3570), 
m.p. 175" with decomposition. Recrystallization from 
ethanol and water gave yellow plates, m.p. 178' with decom- 
position. 

Anal .  Calc'd for CZIHJYO: C, 59.00; H, 4.24; N, 3.28. 
Found: C, 59.00; H, 3.97; h-, 3.30. 

( B )  Reaction of benzyl styryl ketone with iodine and pyri- 
dine. Benzyl styryl ketone4 ( 5  g., 0.0225 mole) and 5.7 g. 
(0.0225 mole) of iodine were warmed in 30 ml. of pyridine 
for two hours on a steam-bath. The mixture was allowed to 
stand a t  room temperature overnight. Some ethanol was 
added, and the mixture was cooled in a Dry Ice chest for 
two hours. The tan product which separated from the 
mixture n-as removed by filtration, washed twice with cold 
water, and dried. The yield was 6 g. (62.4%), m.p. 175- 
178'. Recrystallization from ethanol gave yellow plates, 
m.p. 178' with decomposition. This substance did not de- 
press the melting point of the substance obtained from the 
reaction of 1,4-diphenyl-l-iodo-3-butene-2-one with pyri- 
dine. 
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1-( 1 ,~-Diphenyl-~--ketbut~yl)guinolinium iodide. A 
mixture of 2 g. (0.009 mole) of benzyl styryl ketone, 2.3 g. 
(0.009 mole) of iodine, and 15 ml. of quinoline was heated 
on a steam-bath for 20 minutes and then was allowed to  
stand a t  room temperature for 12 hours. After adding 15 
ml. of ether, the mixture was placed in a Dry-Ice chest for 
several hours. A gum-like substance separated. The solution 
was decanted, and 10 ml. of warm ethanol was added to the 
residue. On cooling, a lemon-yellow precipitate separated. 
It was filtered, washed once with cold water, and dried. 
The yield was 2 g. (45%), m.p. 176' with decomposition. 
Recrystallization from aqueous ethanol gave orange needles 
or prisms, m.p. 182' with decomposition. 

Anal .  Calc'd for Cz6H2JNO: N, 2.93. Found: X, 2.96. 
The same product was obtained when 1,4-diphenyl-l- 

iod0-3-butene-2-one (I)  was treated with quinoline in 
ethanol solution. 

Reaction of 1-( 1,4-diphenEy-2-keto-S-butenyl ) p  yridinium 
iodide with sodium hydroxide. When 1.5 g. (0.035 mole) of 
the pyridinium iodide (IIa) was dissolved in 20 ml. of 50% 
aqueous ethanol and 1.5 g. of sodium hydroxide was added, 
an immediate red coloration appeared. The mixture was 
heated on a steam-bath for one hour, during which time it 
turned dark brown. After standing overnight, the solution 
was dduted with water and aoidified with hydrochloric acid. 
The product which separated was filtered, washed once 
with cold water, and dried. The yield was 0.3 g. (58%) of 
a substance soluble in cold dilute sodium bicarbonate solu- 
tion and melting at 127-132'. Recrystallization from hot 
water yielded a sample melting a t  131-132" which did not 
depress the melting point of an authentic sample of trans- 
cinnamic acid. 
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