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The Mannich reaction withmethylene- and benzylidenediacetophenones 
has given: 1.3-dibenzoyl-4-piperidinobutane. 1.3-dibenzoyl-4-mor- 
pholinobmane, 1,3-dibenzoyl-4-diethylamino-2-phenylbutane, 1,3- 
dibepgoy1-2 -pheny1-4-piperidinobutaue. 1,3-dibenzoyl -4- diethylami- 
nobutane, and 1,3-d~benzoyl--4-dimethylamino-2-phenyIbutanc. 
From the latter two compounds. 3-diethylaminomethyl-2.6-diplaem]l- 
pyridine and 3-dimethylaminomethyl-2.4.6-triphenylpyridine have 
been obtained. 

C o n t i n u i n g  p r e v i o u s  w o r k  [1] ,  w e  h a v e  e f f e c t e d  t h e  

c o n d e n s a t i o n  of  m e t h y l e n e d i a c e t o p h e n o n e  (I) a n d  b e n -  

z y l i d e n e d i a c e t o p h e n o n e  (II) w i t h  f o r m a l d e h y d e  a n d  

a s e r i e s  of s e c o n d a r y  a m i n e s .  A s  a r e s u l t ,  w e  h a v e  

o b t a i n e d  t h e  a m i n o  d i k e t o n e s  I ~ - V I I I .  T h e  k e t o  b a s e s  

HI and  V I  h a v e  b e e n  c o n v e r t e d  by  t h e  S tobbe  r e a c t i o n  
in to  t h e  p y r i d i n e s  IX and  X .  
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! R =  ~ ;  i l  R = C~HS; l U  R =1~ .  R ' =  C2H5; IV [ ~ = l i .  ~ 1 ~ (  ) ;  

f ~ ' k  
V R - H, g~#~ ~ ~ O-~ Vi R ~ C~lt-,~ R" ~ CH~;~ VII R ~ C~H 5, R" = CzHs;  

V i i i  g ~ Call  S, ~R~ ~ f ~  ; IX g ~ H.  g" = C2It51 X l~ ~ C5fl~, R" CH 3 

In t h e  d i k e t o n e s  I and  IT, on ly  o n e  of  t h e  t w o  ~ - C H  2 

g r o u p s  u n d e r w e n t  a m i n o m e t h y l a t i o n .  J u d g i n g  f r o m  

B a i l e y ' s  d a t a ,  t h i s  c i r c u m s t a n c e  i s  a l s o  c h a r a c t e r -  

i s t i c  of  t h e  d i k e t o n e s  of t h e  1 , 2  - d i b e n z o y l e t h a n e  s e r i e s ,  

w h i c h  c a n  b e  r e g a r d e d  a s  h o m o l o g s  of t h e  1, 3 - d i b e n -  
z o y l p r o p a n e  s e r i e s  (I). 

In e t h a n o l ,  on ly  t h e  d i k e t o n e  I t o o k  p a r t  i n  t h i s  

r e a c t i o n ,  w h i l e  t h e  d i k e t o n e  II  w a s  r e c o v e r e d  u n -  

c h a n g e d .  T h e  r e a c t i o n  c o u l d  b e  c a r r i e d  ou t  s u c c e s s -  
f u l l y  w i t h  t h e  d i k e t o n e  II in  a c e t i c  a c i d .  

E X P E R I M E N T A L  

Methylenediacetophenunc (I) was obtained by a previously-des- 
oribcd method [4~ somewhat modified. A flask fitted with a stirrer, 
a thermometer, and a reflux condenser was charged with 1200 g of 
freshly-distilled acemphenone and, at 70 ~ C, 50 ml of a 2 lq sol- 
utiun of sodium methoxide in methanol was added, followed by 
50 g of paraformaldehyde over 2 hr. The mixture was heated for 
another 30 rain, cooled, and neutralized with dilute hydrochloric 
acid. The alcohol, water, and acetophenone were driven off in 

* F o r  p a r t  XVII ,  s e e  [7]. 

vacuum wi~h heating by a water bath, and from the residue at 
19~-200 ~ C (0.02 ram) 93 g (21.7%) of distillate was collecw-d 
which crystallized completely. It gave colorle~ plates, mp 65 ~ C, 
when crystallized from mefl~mol. According m the literature [4], 
mp 6~-67 ~ C. 

Benzylidenediaeetophenone 0I) was obtained by the method of 
Kosmnecki and gassbach [5]. It gave colorless crystals, mp 83 ~ C, 
when crystallized from meflmuol. According to the literatare IS J, 
mp 85 ~ C. 

Method of preparing the keto bases IH, IV, and V. A mixture of 
0.1 mole of the diketone I, 0.11 mole of an amine hydrochloride. 
0.15 mole of pataformaldehyde, 70 ml of ethanol, and 1 ml of 
concentrated hy&ochhiric acid was heated in the boiling w a w r  

bath for 6 hr. Another 0.15 mole of paraformaldehyde was added 
and heating was continued (6 hr), Then the alcohol w a s  distilled 
off in vacuum and the residue was dilated with water. The unchanged 
diketone I was separated off, washed with water, and dried. The 
filirate from the elimination of the dikctune was made alkaline with 
satarated sodium carbunate solution, and the liberated amine was 
extracted with ether. The dry ethereal solution of the keto base 
was saU~ated with hydrogen chloride. The hydrochloride formed 
was separated off and purified by crystallization. The free base 
was isolated by making an aqueoUs solutiun of the salt alkaline. 

1, 3-Dibenzoyl-4-diethylaminobulmle (In). Yield 45%, liquid, 
nZ~ 1.5550; decomposes on distillation. Found, ~. C 78.36, 77.59; 
H 8.19, 8.16. Calculated for C~HzTNO z %: C 78.33; H 8.01. 
Hydrocldoride, colorless crystals, mp 124~ ~ C (from acetone). 
Found, 90: CI 9.53, 9.56. Calculated for CzzI~TNOz.HC1, %: C1 
9.50. Picra~e, yellow rhombs, mp 119~ ~ C (from ethanol), 
Found, % hi 9.85, 10.13. Calculated for C~H~NOz-C~HaN~Or, %: 
N 9.89. 

l ,  3-Dibenzoyl-4-piperidinobu~me (IV). Yield 72.2%. Colorless 
crystals, mp 6 1 ~  ~ C {from methanol). Found, %: C 78.75, 78.77; 
H 7.84, 7.95; N 3.88, 4.33. Calculated for CzsHzvNO z, %: C 79.09; 
H 7.79; N 4.01. Hydrochimide, colorless crystals, mp 166~ ~ C 
(f~om ethanol). Found, %: C1 8.68, 8.70. Calculated for C~H~NO2; 
HCI, %: C1 9.20 Pictate, yellow crystals, mp 177~ ~ C (decomp., 
from ethanol). Found, %: N 10.21, 10.19. Calculated for C23H27NO 2- 
CeHaNsOT, %: N 9.67. 

1, 3-Dibenzoyl-4-morpholinobutane 0/). Yield 40~.  Colorless 
crystals, mp 93P-95 ~ C (~om methanol). Found. %: C 75.11, 74.78; 
H 7.26, 7.11; N 4.57, 4.15. Calculated fox C~HaslqO3, %: C 75.21; 
H 7.12; N 3.93~ Hydrochlorlde, colorless crystals, mp 174~ ~ C 
(from ethanol). Found, %: C1 8.86. 9.00. Calculated for C~HzsNO 3- 
HC1, %: C1 9.13. Picxate, yellow needles, mp 179 ~ C (decomp., 
from ethanol). Found, %= N 10.22, 10.11. Calculated for C~HzsNO s- 
C~31%O7, %: N 10.03. 

1, 3-Dibenzoyl-A-dimethylamino-2-phenylbutane (VI). A mixture 
of 24 g of the diketune n 6 g of dimethylamiae hydrochloride, 3 g 
of paraformaldehyde, and 100 ml of 98% acetic acid was heated ia 
the boiling water bath. After 4 hr 30 rain, another 3 g of para- 
formaldehyde was added and heating was continued for another 
2 hr 30 min. Then the acetic acid was distilled off in vacuum and 
the residue was treated with a mixture of 300 ml of water and 150 ml 
of ether. The ethereal solution was separated off, washed with 
water, and dried over Mg804 . Distillation of the ether yielded 16 g 
of the initial dikerone. The aqueous layer was evaporated to half 
bulk. On cooling, it  deposited a white crystalline precipitate of the 
salt of the base VL Weight 10.6 g, mp 190~ ~ C. The filtrate 
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was made alkaline with a saturated solution of sodium carbonate. 
The amine liberated was extracted with ether. After saturation 
of the dry ethereal extract with hydrogen chloride, another 2.7 g 
of salt was obtained. The total yield of the hydrochloride of the 
reaction product was 13.3 g (52%). The free base was liberated by 
making an aqueous solution of the salt alkaline. It gave colorless 
needle- l ike  crystals, mp 122 ~ C when crystallized from methanol .  
Found, %: C 80.87, 81.00; H 7.15, 6.96; N 8.48, 8.42. Calculated 
for C26H27NO ~, o]~: C 81.03; H q. 01; N 3.68, The hydroehloride, 
gave colorless plates, mp 195 ~ C when crystallized from ethanol. 
Found, %: C1 8.55, 8.47. Calculated for C~6H27NO2.HC1. %: C1 
8.42. The methiodide was obtained by a published method [6]. It 
gave colorless rods, mp 214~ ~ C when crystallized from ethanol. 
Found, %: I 23.70, 23.78. Calculated for C27H30INO2, %: I 24.09. " 
The ethiodide was obtained by a published method [$] as colorless 
crystals, mp 186 ~ C. Found, %. t 23.81, 23.98. Calculated for 
C2sH32INO ~, %: I 23.47. The pierate occured as yellow crystals, 
mp 163~ ~ C when crystallized from ethanol. Found, %c: N 9.46, 
9.18. Calculated for C~H2zNO2. C~HsNsOT, %: N 9.12. 

The bases VII and VIII were obtained in a similar manner to VI. 
1 ,3-Dibenzoyl-4-die thylamino-2-phenylbutane  (VII). Yield 45%. 

Occuring colorless crystals, mp 95~ ~ C when crystalized from 
methanol.  Found, %: C 80.54, 80.89; H 0.08, 8.06; N 3.87, 3.79. 
Calculated for CzsHalNOz,%: C 81.35; H %50; N 3.39; The moth-  
iodide oeeured as colorless plates, mp 192~ C when crystallized 
from absolute ethanol. Found, a/<,: I 22.78, 22.27; N 2.51, 2.56. 
Calculated for C29HNINO~, %: I 22.88; N 2.52. The pierate oecured 
as yellow plates, mp 192~ C when crystallized from ethanol. 
Found, %: N 9.21, 9.11. Calculated for C2sHalNO~'CsH3N307, %: 
N 8.71. 

1 ,3-Dibenzoyl-2-phenyl-4-piper idinobutane (VIII). Yield 43"/o. 
Occuring as colorless needles, rap 137~ ~ C when crystallized 
from ethanol. Found, %: C 81.41, 81.39; H 7.87, 7.64; N 3.57, 3.45. 
Calculated for C29H3tNO 2, ~/o: C 81.88; H 7.29; N 3.29. The pierate 
occured as yellow plates, rap 174~ ~ C when crystallized from 
ethanol. Found, %: N 8.80, 8.78. Calculated for CzgH31NOz" C6H3N3OT. 
%: N 8.56. 

The transformation into the pyridines IX and X was carried out 
as described previously [1], 

8-Diethylaminomethyl-2,6-diphenylpyridine (IX). Yield 80u/o. 
It is a light yellow viscous oil, bp 180~ (0.15 mm);  n~  1.6132, 
Found, %: N 8.91, 9.05. Calculated for Czg~t24N 2, %: N 8.86. 

3-  Dimethylaminomethyl-  2, 4, 6-triphenylpyridine (X). Yield 
84.5%. Occuring as colorless crystals, mp 149~ ~ C when c~ystal- 
lized from methanol.  Found, %: C 85.63, 85.67; H 6.87, 6.81; 
N 7.80, 7.55; Calculated for C2r, H24N 2, %: C 85.71; H 6.59; N 7.65. 
The methiodide occurs as colorless crystals when crystallized from 
ethanol mp 209~ ~ C (decomp.) .  Found, %" I 24.99, 24.73. 
Calculated for C27HzTIN z, %: I 25.09. 
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