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Synthesis of 1,3-Disubstituted Octahydropyrido[l,2-c]pyrimidines!
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Three 1-substituted 3-phenyloctahydropyrido[1,2-c]pyrimidines have been synthesized by condensing 1-phenyl-2-(2-
piperidyl)ethylamine with carbon dilsulfide, diethyl carbonate, and benzaldehyde, respectively. The 1-thione obtained

was converted to its S- methyl homolog by treatment with methyl iodide.

Attempts to cyclodehydrate N-acetyl- and N-

benzoyl-1-phenyl-2-(2-pyridyl)ethylamine to 3H-1-substituted 3-phenylpyrido(1,2-¢]pyrimidines with phosphorus oxychlo-

ride or phosphorus pentoxide were unsuccessful.
unchanged.

Synthesis of 1H-pyride[1,2-c]pyrimidines and
their completely saturated analogs, octahydropy-
rido[1,2-¢]pyrimidines have been published re-
cently.®* We wish to report the synthesis of some
new 1,3-disubstituted octahydropyrido[1,2-¢]pyrim-
idines as well as unsuccessful attempts to prepare
3H-1,3-disubstituted pyrido[1,2-¢]pyrimidines.

1-Phenyl-2-(2-piperidyl)ethylamine (III) was the
immediate precursor for the octahydropyrido[1,2-
clpyrimidines prepared. 2-Phenacylpyridine (I)
was obtained from 2-picolyllithium and methyl
benzoate according to the method of Goldberg and
Levine.? Conversion of I to 2-phenacylpyridine
oxime (II) was then effected in excellent yield.
The pyridine ring and the oximino group were
reduced simultaneously in glacial acetic acid with
platinum dioxide catalyst at three to four atmos-
pheres of hydrogen to give III. 2-Phenyloctahy-
dropyrido[1,2-¢]-1-thiopyrimidone (IV) precipi-
tated after heating diamine IIT with an excess of
carbon disulfide in refluxing 95% ethanol. The
thiourea IV easily underwent S-methylation with
an excess of methyl iodide to produce 1-thiometh-
0xy - 3 - phenyl - Al-hexahydropyrido[1,2-¢]pyrimi-
dine hydroiodide (V). 3-Phenyloctahydropyrido-
[1,2-¢)-1-pyrimidone (VI) was realized from heat-
ing ITT with diethyl carbonate in a sealed tube at
200° for fiftty hours. Benzaldehyde and III were
condensed in refluxing benzene to give 1,3-diphenyl-
octahydropyrido[1,2-¢]pyrimidine (VII). This con-
densation is similar to that of 2-(2-piperidyl)ethyl-
amine with benzaldehyde as carried out by Winter-
feld and Gébel®® to produce l-phenyloctahydro-
pyrido[1,2-¢c]pyrimidine.

In an effort to prepare 3H-1,3-disubstituted
pyrido[1,2-¢c]pyrimidines, oxime II was first re-
duced with zinc dust in a solution of 959 ethanol
and glacial acetic acid producing 1-phenyl-2-(2-
pyridyl)ethylamine (VIII). Acetylation and ben-
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The acetamide yielded 2-stilbazole, while the benzamide was recovered
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zoylation were effected to give the acetamide (IX)
and benzamide (X). It was hoped that IX and X
would undergo cyclodehydration in the presence of
phosphorous oxychloride or phosphorous pent-
oxide to yield 3H-1-methyl-3-phenylpyrido(1,2-c]-
pyrimidine and 3H-1,3-diphenylpyrido[1,2-¢c]py-
rimidine, respectively. A recently published syn-
thesis® of I1-substituted imidazo{l,5-a]pyridines
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involves the cyclodehydration of 2-amidomethyl-
pyridines using phosphorus oxychloride.

Reaction of acetamide IX with phosphorus
oxychloride or phosphorus pentoxide in refluxing
benzene produced 2-stilbazole (XI) in yields of
609 and 219, respectively. It is possible that
2-stilbazole forms by dehydroxylation of the imidol
tautomer of IX to an intermediate iminonium ion
followed by the concerted loss of a proton alpha to
the pyridyl group, formation of an ethylenic double
bond, and elimination of acetonitrile. No attempt
was made to isolate acetonitrile from this reaction.
Formation of the stable conjugated system repre-
sented by 2-stilbazole seems to be the driving force
for this reaction, thereby precluding any cyecliza-
tion.
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Benzamide X exhibited an unexpected inertness
toward phosphorus oxychloride and phosphorus
pentoxide being recovered in amounts of 75%, and
1009, respectively.

Experimental’

2-Phenacylpyridine (I).—The method used was essen-
tially that of Goldberg and Levine.® I was obtained in 72%,
yield after distillation, b.p. 148-158°/0.6 mm. Recrystal-
lization from petroleum ether (b.p. 30-60°) furnished pure,
vellow I, m.p. 56-57.5°, in 92-969, recovery. A deepening
of color from yellow to orange was observed upon prolonged
exposure to the atmosphere. This was obviated by storing
I under nitrogen in a refrigerator. No decomposition was
noticed for a period exceeding 1 month.
2-Phenacylpyridine Oxime (II).—In a 100-ml. flask was
placed 5.94 g. (0.03 mole) of crude 2-phenacylpyridine (I),
b.p. 148-158°/0.6 mm. After dissolving I in 30 ml. of
warm 959, ethanol, a solution of 2.30 g. (0.033 mole) of
hydroxylamine hydrochloride in 8 ml. of water was added
followed by 1.6 g. (0.04 mole) of sodium hydroxide in 10 ml.
of water. The resulting solution was refluxed for 1 hr. and
then poured into 150 ml. of an ice water mixture containing
0.6 ml. of acetic acid. Upon scratching, the resulting oily
precipitate solidified to give 6.24 g. (98%,) of impure oxime.
Recrystallization from ethanol furnished 5.75 g. (90%) of
slightly pink oxime, m.p. 116.5-118°. It also was possible
to precipitate pure oxime directly from the reaction mixture

(6) J. Bower and G. Ramage, J. Chem. Soc., 2834 (1955).
(7) All melting points are uncorrected.
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by allowing the flask to stand at room temperature over-
night. Hauser and Weiss® report a 469, yield of 2-phenacyl-
pyridine oxime, m.p. 114-116°.
1-Phenyl-2-(2-piperidyl)ethylamine (III).—A solution of
8 g. (0.038 mole) of 2-phenacylpyridine oxime (II)in 100 ml.
of glacial acetic acid and containing 0.50 g. of platinum
dioxide was hydrogenated at room temperature and an
initial pressure of 55.5 p.s.i. The hydrogenation was
interrupted when the pressure had dropped to 41.7 p.s.i.
(corresponding to 1009% reaction). After filtration to re-
move the catalyst, the acetic acid was evaporated in vacuo
and the greenish, very viscous residue swirled with 25 ml.
of 259, sodium hydroxide solution. The alkaline mixture
was extracted with three 25-ml. portions of ether and the
combined extracts were dried over anhydrous sodium sul-
fate. Evaporation of the ether and distillation of the residue
resulted in 5.77 g. (756%) of colorless oil, b.p. 125-135°/0.3
mm. The product forms a monopicrate, m.p. 166-167°,
which was used for analysis.
Anal. Caled. for CiHoN;O7: C, 52.65; H, 5.35; N,
16.16. Found: C, 52.75; H, 5.48; N, 15.90.
3-Phenyloctahydropyrido[1,2-c]-1-thiopyrimidone (VI).—
In a test tube were placed 0.70 g. (0.0034 mole) of III and 6
ml. of 959, ethanol. Carbon disulfide was added until the
solution was no longer basic. A white solid precipitated with
evolution of heat. The white solid was collected and re-
fluxed overnight in 6 ml. of fresh 959, ethanol accompanied
by the evolution of hydrogen sulfide. Upon cooling, white
crystals separated from the clear solution. Filtration gave
0.65 g. (77%) of pure product, m.p. 148.5-149.5°.
Anal. Caled. for C, HN.S: C, 68.25; H, 7.36; N,
11.37. Found: C, 68.15; H, 7.52; N, 11.23.
1-Thiomethoxy-3-phenyl-Al-hexahydropyrido[1,2-c] pyri-
midine(V).—Eleven-hundredths of a gram (0.00044 mole)
of IV was warmed with enough methyl iodide to effect
solution. Evaporation of excess methyl iodide gave a
yellowish residue. Recrystallization from absolute ethanol
resulted in 0.15 g. (859,) of white, powdery product, m.p.
167-168°.
Anal. Caled, for C;sHaNLIS: I, 32.6. Found: I, 32.5.
3-Phenyloctahydropyrido[1,2-c]pyrimidone (VI).—One
gram (0.005 mole) of III and 0.58 g. (0.010 mole) of diethyl
carbonate were placed in a sealed glass tube having a volume
of approximately 13 cc. The lower half of the tube was
heated in an oil bath at 200° for 50 hr. On cooling over-
night in a refrigerator, a light brown solid precipitated.
The tube was carefully opened and found to contain some
pressure. The solid was filtered and washed with a small
amount of ether to give 0.75 g. (66%) of white product,
m.p. 152-155°. Recrystallization from a minimum of
benzene-ligroin raised the m.p. to 157-158°.
Anal. Caled. for CH;sN:O: C, 73.01; H, 7.87; N,
12.17. Found: C, 73.27; H, 8.00; N, 11.86.
1,3-Diphenyloctahydropyrido[1,2-c}pyrimidine (VII).—
One gram (0.0049 mole) of III and 0.55 g. (0.0052 mole) of
benzaldehyde were heated in 25 ml. of refluxing benzene for
30 min. A small amount of water collected in a water trap.
The benzene was evaporated n vacuo and the residue distilled
to give 0.95 g. (656%) of a light yellow, extremely viscous
oil, b.p. 186°/1.5 mm. The oil was triturated with a small
amount of petroleum ether (b.p. 60-70°) and the resulting
sticky, white solid filtered. The crude solid was dissolved
in hot petroleum ether, the solution decanted from an
insoluble oil, and the solution cooled to yield 0.40 g. (27%,)
of white product, m.p. 116-117°.
Anal. Caled. for Coo0HyNs: C, 82.14; H, 8.27; N, 9.58.
Found: C,82.14; H, 8.60; N, 9.28.
1-Phenyl-2-(2-pyridyl)ethylamine (VIII).—Three grams
(0.014 mole) of 2-phenacylpyridine oxime (II) was dissolved
in 45 ml. of 95% ethanol and the solution treated with
small portions of zinc dust and glacial acetic acid over a

(8) M. J. Weiss and C. R. Hauser, J. Am. Chem. Soc., 71, 2023
(1949).
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period of 8 hr. with occasional swirling until 24 g. (0.367
mole) of zine and 24 g. (22.8 ml., 0.40 mole) of acetic acid
had been added. The reaction mixture was then filtered
and the residue of zinc and zinc acetate washed with a small
portion of acetic acid. The combined filtrates were evapo-
rated in vacuo on a hot water bath. The greenish residue
(the reaction mixture itself exhibited a green fluorescence)
was stirred with 209, sodium hydroxide and then extracted
with ether. After drying over sodium sulfate, the ether
was evaporated. The residual oil was distilled to give 1.78
g. (649%,) of colorless liquid produect, b.p. 131-132°/0.4 mm.
The product formed a dipicrate, m.p. 210-211°, which was
used for analysis.

Anal. Calcd. for CstmNsOuZ C, 4574, H, 307, N,
17.07. Found: C,45.94; H,3.06; N, 16.88.

N-Acetyl-1-phenyl-2-(2-pyridyl)ethylamine (IX).—A

solution of 3.5 ml. (0.037 mole) of acetic anhydride, 7.5 ml. of
glacial acetic acid, and 1.78 g. (0.009 mole) of VIII were
heated on a steam bath for 30 min. The acetic acid and
excess acetic anhydride were removed by evaporation
in vacuo. Upon cooling, the residue solidified to a yellow
solid. Recrystallization from 1:1 benzene-ligroin gave
1.41 g. (65%) of white product, m.p. 114-117°. Two
more recrystallizations raised the m.p. to 123.5-124.5°.

Anal. Caled. for C;sHeNO: C, 74.97; H, 6.71; N,
11.66. Found: C, 75.02; H, 6.77; N, 11.42.

Attempted Synthesis of 3H-1-Methyl-3-phenylpyrido-
[1,2-c]pyrimidine. Method A.—One gram (0.004 mole) of
IX, 2 ml. (3.35 g., 0.02 mole) of phosphorus oxychloride,
and 6 mil. of anhydrous benzene were refluxed for 4 hr.
The reaction mixture was extracted with chloroform, the
extract dried over anhydrous sodium sulfate, and then
evaporated to dryness on a steam bath to give a sticky, yel-
low solid. This solid was eluted from an alumina column
with benzene to give a white solid contaminated with yellow
oil. The oil was removed by vacuum filtration giving
0.67 g. of product, m.p. 74-84°. Recrystallization of this
crude product from dioxane gave an amount of white mate-
rial, m.p. 140-143°, too small for analysis. The filtrate was
evaporated to dryness and the residue (0.63 g.) recrystal-
lized from a minimum of 1:1 benzene-ligroin to give a good
recovery of solid, m.p. 91-92°, which did not have the cor-
rect analysis for the desired pyridopyrimidine. This
material, 0.55 g. (60%,), did not show a mixed melting point
depression with an authentic sample of 2-stilbazole (XI),
and the elemental analysis is in good agreement with that
expected for XT.

Anal. Caled. for CsH;N: C, 86.14; H, 6.12; N, 7.73.
Found: C, 86.29; H, 6.37; N, 7.53.
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Method B.—One gram (0.004 mole) of IX and 5.7 g.
(0.04 mole) of phosphorus pentoxide were heated over-
night in 10 ml. of refluxing benzene. The resulting mixture
was made basic with 159; ammonium hydroxide and the
light tan product, 0.15 g. (219,), proved to be 2-stilbazole
as determined by its mixed melting point with an authentic
sample.

2-Stilbazole (XI).—2-Stilbazole, for mixed melting point
determinations, was prepared according to the directions
of Shaw and Wagstaff.?

N-Benzoyl-1-phenyl-2-(2-pyridyl))ethylamine (X).—
Two grams (0.01 mole) of VIII was placed in 25 ml. of
benzene with 1.41 g. (1.16 ml., 0.01 mole) of benzoyl chlo-
ride and 1.5 ml. of pyridine. The resulting solution was
refluxed overnight and the precipitate filtered and stirred
with an excess of 209, sodium hydroxide. The crude light
brown solid was filtered and dried to give 2.05 g. (679) of
product, m.p. 147-148°. One recrystallization from 809
methanol raised the m.p. to 148-149°.

Anal. Caled. for CoupHisN20: C, 79.44;
9.27. Found: C, 79.39; H 6.01; N, 9.55.

Attempted Synthesis of 3H-1,3-Diphenylpyrido[1,2-¢]-
pyrimidine. Method A.—A solution of 0.80 g. (0.00265
mole) of X in 7 ml. of benzene was refluxed with 3.76 g.
(0.0265 mole) of phosphorus pentoxide for 2 hr. The ben-
zene was removed and the residue stirred with ice water.
The resulting mixture was made basic with 209, sodium
hydroxide and the white precipitate filtered and dried.
The melting point and mixed melting point were identical
to that of the starting material. The recovery was quanti-
tative,

Method B.—A solution of 0.80 g. (0.00265 mole) of X and
2 ml. (3.35 g., 0.0219 mole) of phosphorus oxychloride in 6
ml. of benzene was refluxed for 4 hr. The benzene and
excess phosphorus oxychloride were evaporated in vacuo
and the residue collected as in method A. The recovery
was 0.60 g. of solid (75%,), m.p. 110-112°. Two recrystal-
lizations from 809 methanol raised the m.p. to 148-149°,
that of the starting benzamide.

H, 6.00; N,
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A number of mixed carboxylie-dithiocarbamic anhydrides, derived from aromatic carboxylic acids and piperidine—or
methyldithiocarbamic acids, have been prepared and characterized. They have been found in each case to decompose on
heating to the corresponding amide and carbon disulfide; the reaction takes place at a measurable rate in refluxing cyclo-

hexane, and can be followed spectrophotometrically.

The behavior? of the mixed carboxylic-carbonic
anhydrides (I), particulacly the mechanism of
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It is catalyzed by triethylamine,

their decomposition® has been studied. The present
paper reports some observations on the decom-
position of the mixed carboxylie-dithiocarbamic
anhydrides (S-acyldithiocarbamates, IT).

(3) (a) D. 8. Tarbell and E. J. Longosz, ihid., 24, 774 (1959).
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