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CONDENSATION OF ALDEHYDES AND KETONES
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The Mannich reaction with methylene- and benzylidenediacetophenones
has given: 1,3-dibenzoyl-4-piperidinobutane, 1,3-dibenzoyl-4-mor-
pholinobutane, 1,3-dibenzoyl-4-diethylamino-2-phenylbutane, 1,3
dibenzoyl-2-phenyl -4-piperidinobutane, 1,3-dibenzoyl-4-diethylami-
nobutape, and 1,3-dibenzoyl~4-dimethylamino~2-phenylbutane,
From the latter two compounds, 3-diethylaminomethyl-2,6-diphenyl~
pyridine and 3-dimethylaminomethyl-2,4,6-triphenylpyridine have
been obtained.

Continuing previous work [1], we have effected the
condensation of methylenediacetophenone (I) and ben-
zylidenediacetophenone (IT) with formaldehyde and
a series of secondary amines. As a result, we have
obtained the amino diketones HI-VIII. The keto bases
IT and VI have been converted by the Stobbe reaction
into the pyridines IX and X.
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In the diketones I and I, only one of the two ¢-CH,
groups underwent aminomethylation. Judging from
Bailey's data, this circumstance is also character-
istic of the diketones of the 1,2-dibenzoylethane series,
which can be regarded as homologs of the 1, 3-diben-
zoylpropane series (I).

In ethanol, only the diketone I took part in this
reaction, while the diketone II was recovered un-
changed. The reaction could be carried out success-
fully with the diketone II in acetic acid.

EXPERIMENTAL

Meithylenediacetophenone (I) was obtained by a previously-des-
cribed method [4] somewhat modified. A flask fitted with a stirrer,
a thermometer, and a reflux condenser was charged with 1200 g of
freshiy-distilled acetophenone and, at 70° C, 50 ml of a 2 N sol-
ution of sodinm methoxide in methanol was added, followed by
50 g of paraformaldehyde over 2 hr. The mixnure was heated for
another 30 min, cooled, and neutralized with dilute hydrochloric
acid. The alcohol, water, and acetophenone were driven off in

*For part XVII, see [7].

vacuum with heating by a water bath, and from the residue at
195°-200° C (0. 02 mm) 93 g (21.7%) of distillate was collected
which crystallized completely. It gave colorless plates, mp 65° C,
whean crystallized from methanol. According to the literanure [4],
mp 65°-67° C.

Benzylidenediacetophenone (II) was obtained by the method of
Kostanecki and Rassbach [51 It gave colorless crystals, mp 83° C,
when crystallized from methanol. According to the literanwe [5]
mp 85° C.

Method of preparing the keto bases ITI, IV, and V. A mixure of
0.1 mole of the diketone I, 0.11 mole of an amine hydrochloride.
0.15 mole of paraformaldehyde, 70 ml of ethanol, and 1 ml of
concentrated hydrochloric acid was heated in the boiling water
bath for 6 hir. Another 0.15 mole of paraformaldehyde was added
and heating was continued (6 hr). Then the alcobol was distilled
off in vacuum and the residue was diluted with water. The unchanged
diketone I was separated off, washed with water, and dried. The
filtrate from the elimination of the diketone was made alkaline with
saturated sodium carbopate solution, aud the liberated amine was
extracted with ether. The dry ethereal solution of the keto base
was saturated with hydrogen chioride. The hydrochloride formed
was separated off and purified by crystallization. The free base
was isolated by making an aqueous solution of the salt alkaline.

1, 3-Dibenzoyl-4-diethylaminobutane (II). Yield 45%, liquid,
1) 1.5550; decomposes on distillation. Found, %: C 78.36, 77.59;

H 8.19, 8.16. Calculated for GpyH,,NO, %: C 78.33; H 8.01.
Hydrochloride, colorless crystals, mp 124°-125° C {(from aceione).
Found, %: C19.53, 9.56. Calculated for GHp¢NG,-HC1, %: Ci
9.50. Picrate, yellow rhombs, mp 119°-120° C (from ethanol),
Fonnd, % N 9.85, 10.13. Caleulated for Cytlyy NOp- CHaN;Oq, %o:
N 9.89.

1, 3-Dibenzoyl-4~piperidinobutane (IV). Yield 72.2%. Colorless
crystals, mp 61°-62° C (from methanol), Found, %: C 78.75, 78.77;
H 7.84, 7.95; N 3.88, 4.33. Caleulated far Gy3fh{NG,, %: C 79.09;
H 7.79; N 4.01. Hydrochloride, colorless crystals, mp 166°-167 C
(from ethanol). Found, %: CI 8.68, 8.70. Calculated for CygHynNO,:
HC1, %: C19.20 Picrate, yellow crystals, mp 177°-180° C (decomp. ,
from ethanol). Found, %: N 10.21, 10,19. Calculated for Cygily7;NC,-
CHzN;07, %oz N 9.67.

1, 3-Dibenzoyl-4-morpholinobutane (V). Yield 40% . Colorless
crystals, mp 93°-95° C ¢irom methanol). Found, %: C 75.11, 74.78;
H 1.26, 1.11; N 4.57, 4.15. Calculated for CyHesNO3, %oz C 75.21;
H 7.12; N 3.93. Hydrochloride, colorless crystals, mp 174°-175° C
{from ethanol). Found, %: C1 8.86, 9.00. Calculated for CpHysNO5-
HCI1, %: CI 9.13. Ficrate, yellow needles, mp 179° C (decomp. ,
from ethanol). Found, %: N 10.22, 10,11. Caleulated for GyyTl,sNO;-
CH;3N;0y7, %z N 10.03.

1, 3-Dibenzoyl-4-dimethylamino-~2-phenylbutane (VI), A mixture
of 24 g of the diketone II, 6 g of dimethylamine hydrochloride, 3 g
of paraformaldehyde, and 109 ml of 98% acetic acid was heated in
the boiling water bath. After 4 hr 30 min, another 3 g of para-
formaldehyde was added and heating was continued for another
2br 30 min. Then the acetic acid was distilled off in vacuum and
the residue was treated with a mixnme of 300 ml of water and 150 ml
of ether. The ethereal solution was separated off, washed with
water, and dried over MgSO, . Distillation of the ether yielded 16 ¢
of the initial diketone. The aqueous layer was evaporated to half
bulk. On cooling, it deposited a white crystalline precipitate of the
salt of the base VI. Weight 10.6 g, mp 190°-195° C. The filirate
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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 18.3 g (52%). The free base was liberated by
making an aqueous solution of the salt alkaline. It gave colorless
needle-like crystals, mp 122° C when crystallized from methanol.
Found, %: C 80.87, 81.00; H 7.15, 6.,96; N 3.46, 3.42. Calculated
for Cyglly;NO,, % € 81.08; H 7.01; N 3.63, The hydrochloride,
gave colorless plates, mp 195° C when crystallized from ethanol.
Found, %: C18.55, 8.47. Calculated for CyHerNOy HCI, % C1
8.42. The methiodide was obtained by a published method [6]. It
gave colorless rods, mp 214°-215° C when crystallized from ethanol.
Found, %: 1 23,70, 23.78. Calculated for GyqHygING,, % T 24,09,
The ethiodide was obtained by a published method [6]as colorless
crystals, mp 186° C. Found, %. I 23.81, 23.93. Calculated for
CygH3INOy. %: T 28,47, The picrate occured as yellow crystals,
mp 163°~165° C when crystallized from ethanol, Found, %: N 9.46,
9.13. Calculated for CypHyNOy CeHgNgOy, %o: N 9.12.

The bases VII and VIII were obtained in a similar manner to VI,

1, 8-Dibenzoyl-4-diethylamino-2-phenylbutane (VII). Yield 45%,
Occuring colorless crystals, mp 95°-96° C when crystalized from
methanol. Found, %: C 80,54, 80,89; H 0,08, 8,06; N 3.87, 3.79.
Calculated for CogHgyNO,, %o: € 81.35; H 7.50; N 3.39; The meth-
iodide occured as colorless plates, mp 192°-193° C when crystallized
from absolute ethanol. Found, %: I 22.78, 22.27; N 2.51, 2.56.
Calculated for CpgtlggINC,, %o: 122.88; N 2.52, The picrate occured
as yellow plates, mp 192°-198° C when crystallized from ethanol.
Found, %: N 9.21, 9,11, Calculated for Cpgi3iNOy CeHaN3Oy, To:

N 8.71.

1, 8-Dibenzoyl-2-phenyl-4-piperidinobutane (VIII). Yield 43%.
Occuring as colorless needles, mp 137°-140° C when crystallized
from ethanol, Found, %: C 81.41, 81.39; H 7.67, 7.64; N 3.57, 3.45,
Calculated for CpgHaNO,, %: C 81.88; H 7.99; N 3.29. The picrate
occured as yellow plates, mp 174°-176" C when crystallized from
ethanol. Found, %: N 8.80, 8.78. Calculated for Cygt3 NGO, » CeHzN3Oy.
%: N 8.56, :
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The transformation into the pyridines IX and X was carried out
as described previously {17,

8- Diethylaminomethyi- 2, 6-diphenylpyridine (IX). Yield 80%.
It is a light yellow viscous oil, bp 180°C (0.15 mm); rf} 1.6132.
Found, %: N 8.91, 9.05. Calculated for Cpypy Ny, 7oz N 8.86.

3-Dimethylaminomethyl-2, 4, 6-triphenylpyridine (X). Yield
84.5%, Occuring as colorless crystals, mp 143°-145° C when crystal-
lized from methanol. Found, %: C 85.63, 85.67; H 6.87, 6.81;
N 7.80, 7.55; Calculated for CygHpaNg, %: C 85.71; H 6.59; N 7.65,
The methiodide occurs as colorless crystals when crystallized from
ethanol mp 209°~210° C (decomp.). Found, %: I 24.99, 24.73.
Calculated for Cy7Hy7INg, %o: 1 25.09.
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