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5-Methyl-4-phenyl-2-styryipyridine has been oxidized to 5-methyl -  
4-phcnylpyridine-2-carboxylic  acid, i 'he decarboxyla~ion of this acid 
has given 3-1nethyl-4-phenylpyrldine.  f o  prove the structure of w- 
(5-methyl-4-phenyl-2-pyridyl)a~cetophenone, it has been converted 
into 2, ,5-dimethyl-4-phenylpyridine.  The reaction of benzyl chloride 
with I:he li thium derivative of 2, 5-dimethyl-4-phenylpyridine has been 
studied. 3, 7-Dimethyl -2-azaf luorene  has been obtained from 2, 5-di-  
methyl  -4 -p -tolylpyridine. 

TO synthesize an analog of pieolinic acid, 5 -methyl -  
4-phenylpyr id ine-2-carboxyl ic  acid (II), we have used 
5 -methy l -4 -pheny l -2 - s ty ry lpyr id ine  (I), which we have 
descr ibed previous ly  [1]. The acid II was obtained by 
the oxidation of the s tyryl  der ivat ive  I with potass ium 
permanganate  in acetone. 

Acid II was conver ted by the usual method into the 
ethyl e s t e r  III. The decarboxylation of 5 -me thy l -4 -  
phenylpyr id ine-2-carboxyl ic  acid (IT) gave 3 -methy l -  
4-phenylpyridine (IV). 
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In o rde r  to introduce benzyl radica ls  into the a -  
methyl group of 2, 5-dimethyl-4-phenylpyr id ine  (VIII), 
we used the reaction of i ts  lithium der iva t ives  with 
benzyl chloride,  As a result ,  we obtained 1 - (5 ' -me thy l -  
41-phenyl-21pyridyl)-2-phenylethane (X) and 2-(5 l-  
methyl-4  ~-phenyl-2 '-pyridyl)-,  1, 3-diphenylpropane (XI). 
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The second pyridine base  the react ions  of which 
have been studies in the present  work is w-(5-methyl -  
4-phenyl-2-pyr idyl)acetophenone (VI), obtained by the 
hydration of 5 -methy l -4 -phenyl -2-phenyle thynylpyr -  
idine (V) [2]. The amino ketone VI contains the s t ruc -  
tural  e lements  of deoxybenzoin. This  bright  yellow 
substance,  on react ion with f e r r i c  chloride,  shows a 
c l ea r  react ion for an enol grouping, and is very  slightly 
soluble in ether .  The enolic fo rm of this compound 
apparent ly  has the s t ruc ture  of the chelate complex 
VII. The c0-(2, 5-d imethyl -4-pyr idyi )ace tophenone ob- 
tained in our  l abora to ry  is a co lo r l e s s  substance which 
also gives the enol reaction and d isso lves  in e ther  with 
difficulty. A proof  of the o rde r  of the addition of water  
to 5-methyl -4-phenyl -2-phenyle thynylpyr id ine  (V) is 
the decomposit ion of the ketone VI in the p resence  of 
70% potass ium hydroxide, which yielded 2, 5 -d imethyl -  
4-phenylpyridine (VIII) and benzoic acid. When the 
ethiodide of the pyridine base  VIII was condensed with 
p-dimethylaminobenzaldehyde,  the ethiodide of 2-(p-  
d imethy laminos ty ry l ) -5 -methy l -4 -phenylpyr id in  e (IX) 
was obtained. 

It has been shown in our l abora tory  [2] that uncon- 
densed bicyclic compounds containing a pyridine nu- 
cleus and a methylene group in the fl-posit ion of the 
pyridine ring undergo catalytic dehydrogenation to 
ni t rogen-containing condensed polycycles  c o m p a r a -  
t ively readily.  Thus, f rom 2, 5 -d imethy l -4 -phenylpyr -  
idine (VIII) we have obtained 3 -methy l -2 -aza f luorene .  

In the presen t  communicat ion,  we repor t  the s imi -  
l a r  convers ion of 2, 5 -d imethyl -4-p- to ly lpyr id ine  
(XII) [3] into 3, 7 -d imethy l -2-azaf luorene  (XIII). 
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The dehydrocyclizat ion reaction was ca r r i ed  out on 
type K-16 industrial  dehydrogenation ca ta lys t  at 550" C. 
The oxidation of the azafluorene XIII gave 3, 7-d imethyl -  
2-azaf luorenone (XIV). 
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EXPERIMENTAL 

5-Methyl-4-phenylpyt id ine-2-eatboxyl ic  acid (II). in small  por- 
tions, 15 g (0.094 mole) of potassium permanganate  was added to a 
stirred solution of 5 g (0,018 mole) of 5-methyl-4-phe~y!-2-s tyryipyr-  
idine (I) in 200 ml  of acetone at 0 ~ C. After the oxidizing agent has 
been added, the mixture was stirred at 0" C for 3 hr and was then fil- 
tered. The manganese dioxide was washed with acetone and then re- 
peatedly with hot water. The aqueous solution was evaporated to 50 
ml  and treated with 50~ sulfuric acid to neutrality. The precipitate 
that deposited was filtered off and washed with cold water .  This gave 
4.5 g of a mixture of 5-methyl-4-phenylpyf id ine-2-carboxyl ic  and 
benzoic acids. 

The mixture was treated with 100 ml  of dilute (1:1) hydrochloric 
acid. The benzoic acid was extracted with ether. The yield of ben- 
zoic acid was 1.5 g,  mp 121 ~ c .  The acid solution was neutralized with 
sodium Carbonate. The precipitate that deposited was filtered off and 
recrystallized from heptane.  This gave 2 g of the acid II, mp 152 ~ C. 
Found, %: N 6.30; 6,47, Calculated for CIsHIINC ~, %: N 6,57. 
HydroehlorRle: mp 191~ C (from acetone). Found, %: N 5.061 
5.24, Calculated for CIsHIINO 2 �9 HC1, %: N 5,61. 

g~y]: 5-methy l -4-phenylpyddlne-2-carboxyla te  (Iit). A mixture 
of 5 g (0.023 ruble) of acid II, 40 ml  of absolute ethanol, and 3 ml  
of concentrated sulfuric acid was boiled for 8 hr. Then the ethanol 
was distilled off, The residue was treated with aqueous sodium car- 
bonate sohrtion in the presence of ether. The ethereal extract yielded 
2.7 g of compound II!; mp 107*-108 * C (from gasoline). Found, %: 
N 5;99; 5,88; Calculated for' c15HI~,NO~; %: N 5,8t .  '~ ~, 

3-Melhyl-4=phei~ylpyiidine (IV). A mixture  of I g (4,7 raM) of 
5-methyi -4-phenylpyr idme-2-carboxyl ic  acid (II) and ~15 rot:of water 
was heated in the,aut~c!ave a~ 210~ ~ C for 3 hr. :,The organic base 
was extracted,wi~h ether.~ A ftex the ether had been dist~!~ed, off :~ t he  
residue yielded 3-methyt -4-phenylpyt id ine  (IV) i f f the  form of the 
picrate and hydrochloride. 'Pierate: mp  152~ * C (from ethanol). 
Found, %: N 13,75; 13,67, Calculated for C~H~N �9 C4H~N30 ~, %: 
N 14,07, Hydrochlor ic :  mp 187~!88~C (from acetone), Found, 
%: N 6,55, 6.82, Calculated for C~HIIN �9 HC1, %: N 6,81. 

2, 5-Dime~yl*4-phenylpyrldine (Vlll). A mixture Of 0.5 g (1.7 
raM) of a~-(5-methyi-42phenyl-2,pyridyl)acetophenone (VI) and 15 
ml of 70% potassium ]lydroxide solution was heated in the autoclave 
at 185" C for 6 hr. After dilution with water, the organic base was 
extracted with ether. The ethereal extract yielded 2, 5 -d imethy l -4-  
pheaylpytidine (VIII) in the form of the  picrate with mp 172 ~ C (from 
ethanol), Found, %: N 13.40; 13.61. Calculated for C~HIsN �9 
�9 CsH3N3OT, %: N 13,59. The aqueous solution was treated with di-  
tute (1:1) hydrochloric acid. The precipitate that deposited was ex- 
tracted with ether, yielding.0,15 g of benzoic acid, mp 121* C (from 
water), 

Eth/odMe of 5-methyl-2;(p-dlniethyiamiaogytyl)'4~phenylpyr- 
idille (IX). A mixture of 1,5 g (4;4 raM) of the etbiodide Of 2; 5-di- 

methyl-4-phenylpyridine, 0.66 g (4.4"raM)of p-dimethylaminoben- 
zaldehyde; I mi of piperidine, and 25 ml of absolute ethanol was 

boiled for 7 hr. The ethanol was distilled off under slight vacuum. 
The residue was reerystaliized from ethanol. This gave 1.3 g of the 

ethi0dide IX in the form of bright red crystals with mp 238 ~ C. Found, 
%: C 81.43; 61.80; H 5.35; 5,17; N 5.80; 5.61. Calculate d for 

C24H27INz, %: C 61.28; H 5.74: N 5,96. 

1 - (5 ' -h4e~hyl - r  -pyr idy l ) -2 -phenyle~ane  (X)~and 2-(5' - 
methyl -4 '  -phenyl-2'-pyrtdyl)-l, 3-dlph~ylprop&ne (Xl). At room 
temperature,  a solution of 18.3 g (0.I  mole) of 2~ 5 -d ime thy l -4 -phe -  
nylpyridine (VIII) in 30 ml  of ether was slowly added to a solution of 
phenyll i thium p~epared from 15.7 g (0.I  mole) of btomobenzene and 
1.4 g (0.2 g-a tom) of l i thium in 100 ml  of absolute ether~ T h e  read- 

lion mixture was heated for 30 min, and then 12.6 g (0.i mole) of 
benzyl chloride dissolved in 25 ml of ether was added. After being 
heated for an hour, the mixtuxe was treated with 50 ml of water and 
I00 ml of 18~ hydrochloric acid. The aqueous layer was treated with 
sodium carbonate. The organic bases were extracted with ether and 
were then distilled, three fractions being collected: 118~ ~ C (2,5 
ram), 10.5 g; 180~ ~ C (3 ram), 2.4 g; 220 ~ ~ C (3 ram), 6.2 g. 

Vacuum distillation, of the second fraction yielded i-(5' -methyl- 
4' -phenyl-2 ' -pyr idyl) -2-phenyle thane (X) in the form of a viscous 
liquid with bp 1 8 5 ~  (1 mm),  Found, %: N 4,84; 4.87, Cal -  
culated for Cz0H19N. %: N 5,13. Pierate: mp 152~ ~ C (from eth-  
anol), Found, %: N 11.20; 11,26. Calculated for C2bHIgN �9 CsH3NsO 7, 
%: N 11.15. 

tn the same way., the third fraction yielded 2-(5' - m e t h y l - ~  -phe-  
nyl -2 ' -pyr idyl ) - l ,3-d iphenylpropane  (XI) in the form of a very vis-  
cous liquid with bp 2400-245 ~ C (2 mm). Found, %: N 4.02; 4.15. Cal -  
culated for C~.~sN, %: N 3.86. Picture: mp 174%175~ (from eth-  
anol). Found, %: N 9.70; 9.74. Calculated for CzTHg_sN �9 CsH3N30 7, 

%: N 9,46, 
3, 7 -Dknethyl -2-azaf luorene  (XIII), The dehydrocyclization of 

2, 5-dimethyl-4-p- to ly lpyr id ine  (XII) was carried out in a continuous 
system. The catalyst tube and the packing were quartz. The catalyst 
was type K-16 indusuial  catalyst (100 ml), The temperature in the 
Catalyst zone was 550 ~ C. The catalyst was ac t iva ted  in a gentle cur- 
rent of air at 600" C for 2 hr. 

A solution' o f  20 g (0.1 mole) of 2, 5- dimethyt-  4-p-tolylpyridine 
(XII) in 50 rill of benzene was passed through the catalyst tube at a 
Constant rate for 3 hr. Five liters of gas was collected (20 ~ c ,  759  
ram). Distillation of the condensate yielded 8.1 g of the  initial pyr- 
idine XII [bp 120~ ~ C (2 mm)] and 2.9 g of 3 .7 -d ime thy l -2 -  
azafluorene,(XIiI). Bp 148~ ~ C (2 ram); mp 101~ ~ C (from 
gasoline). Found, %: C 85,56 85,83; H 6.77; 6,43; N 6,81 6.92. 
Calculated for C!,H13N, %: C U6.15; I-t 6.6~/; N 7,!8. Hydroehloride: 
mp 290 ~ C (from ethanol), Found, %: N 5.70, 5.92, Calculated for 

CllH!3N �9 HC1, %: N 6, 04. 
8, " / -Dimethyl-2-azafluorenone (XIV). in small  portions, 4.5 g 

(0.028 mole) of potassium permanganate  was added with vigorous 
stirring to a mixture of 10 g (0.052 mote) of magnes ium nitrate (hexa- 
hydrate), 4 g (0.021 mole) of 3, 7 -d imethyl -2-azaf fuorene  (XIII) and 
200 ml  of water heated to 60 ~ C. After the addition of the oxidizing 
agent, the mixture was stirred at 60 ~ C for 2 hr and was then heated 
to 90* C and filtered rapidly. The manganese dioxide was carefully 
washed with hot  acetone.  The fik~ate was evaporated ~o 50 ml.  The 
precipitate that formed was recrystallized from gasoline giving 3 g 
of 3, 7-d imethyl -2-azaf luorenone  (XIV) in the form of bright yellow 
crystals with mp 173 ~ C. Found, %: C 80.01; 80.29; H 5.04; 5.06; N 
6.62; 6,72, Calculated for C14Hl10, %: C ~0.40; M 5.28; N 6.69. 
ftydsoehlofide: mp 229~ ~ C (from ethano!). 
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