May 5, 1954

Deamination of Ethyl 1-Hydroxy-6-aminobenzo(f)quino-
line-2-carboxylate.—A solution of 1.0 g. of V in 5 cc. of ace-
tic acid was saturated with hydrogen chloride, cooled to 0°,
stirred and 0.5 g. of isoamy! nitrite was added. After the
mixture had been stirred for 10 minutes, it was poured into
a stirred suspension of 5.0 g. of cuprous oxide in 25 cc. of
ethanol. The mixture was heated at 70° for 15 minutes;
during this time nitrogen was evolved. The hot mixture
was filtered, the solvents were removed and the residue,
ethyl 1-hydroxybenzo(f)quinoline-2-carboxylate, was re-
crystallized from ethanol; m.p. 271-272°, mixed m.p. with
an authentic sample® 270-271°.

2-(1-Hydroxy)-propylamide of 1-Hydroxy-6-aminobenzo-
(f)quinoline-2-carboxylic Acid Hydrochloride (VI).—The
ethyl ester (V, 1.5 g.) and 15 cc. of 2-aminopropanol were
heated in a flask, fitted with an air condenser, for 4 hours.
The ethanol, which formed during the reaction, was allowed
to escape through the condenser. The excess amino alcohol
was removed by distillation under reduced pressure. The
gummy residue was dissolved in absolute ethanol and the
solution was treated with hydrogen chloride. After re-
crystallization from methanol, the hydrochloride melted at
220-222°, yield 1.0 g. (609%,).

Anal. Calcd. for CqusOstCl:
Found: N, 11.97; Cl, 10.24.

6-Nitro-1-naphthylamine.—This amine was obtained by
partial reduction of 1,6-dinitronaphthalene!®!? and also by
the following process. 6 Nitro-l-naphthoic acid!4 (7.0 g.)
was dissolved in 50 cc. of coned. sulfuric acid, 50 cc. of
chloroform was added and the mixture was treated with 2.5
g. of sodium azide in the manner described above. The
amine was recrystallized from ethanol; m.p. 168-170°,19
yield 4.0 g. (66%).

6-Nitro-1-acetylaminonaphthalene.—A mixture of 4.0 g.
of 6-nitro-1-naphthylamine, 40 cc. of acetic acid and 3.2 g.
of acetic anhydride was heated for 15 minutes on a steam-
bath. The acetyl derivative precipitated when the mix-
ture was cooled in an ice-bath; m.p. 236-238°,2 yield 4.0
g. (83%). .

6-Amino-1-acetylaminonaphthalene (VII).—This com-

pound was prepared in the same manner as 3-amino-1-
acetylaminonaphthalene from 4.0 g. of 6-nitro-l-acetyl-
aminonaphthalene, 19.2 g. of stannous chloride dihydrate,
40 cc. of acetic acid and hydrogen chloride. The amine
melted at 146-147° after recrystallization from ethanol;
yield 2.1 g. (62%,).

Anal. Caled. for CipHpON,: N,
13.85.

(19) Reference 13, m.p. 167°,
(20) Reference 13, m.p, 232-233°,

N, 12.08; I, 10.20.

14.00. Found: N,
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Diethyl 1-Acetylamino-6-naphthylaminomethylenemalon-
ate (VIII).—Two grams of 6-amino-1-acetylaminonaphthal-
ene was heated, in an open flask, to 130° in an oil-bath and
2.2 g. of diethy! ethoxymethylenemalonate’ was added.
The mixture solidified after it had been heated for 10
minutes. The product melted at 188-190° after it had been
recrystallized from ethanol; yield 2.2 g. (609%,).
; Anal, Caled. for CyH:OsN.: N, 7.57.

.66.

Ethyl 1-Hydroxy-7-acetylaminobenzo(f)quinoline-2-car-
boxylate (IX).—A mixture of 2.2 g. of pure diethyl 1l-acetyl-
amino-6-naphthylaminomethylenemalonate and 10 cc. of
dipheny!l ether was boiled for 15 minutes. The mixture
was cooled and the precipitated product was boiled with
acetone in order to purify it; m.p. 280-282°; yield 1.8 g.
(939%). The ester was found to be insoluble in all of the
common organic solvents.

Angl. Caled. for Ci1sHisO4N,:
8.47.

Ethyl 1-Hydroxy-7-aminobenzo(f)quinoline-2-carboxylate
(X).—A mixture of 2.0 g. of IX and 15 cc. of concd. hydro-
chloric acid was stirred and heated at 50°. After all of the
material had dissolved, the mixture was heated for 15
minutes longer, diluted with 30 cc. of water and the free
amine was precipitated by the addition of solid sodium car-
bonate. In order to purify the amine, it was dissolved in
109 hydrochloric acid, the solution was filtered and the
product was precipitated with sodium carbonate; m.p. 234-
236°, yield 1.1 g. (649%,).

Amnal., Calcd. for ClsHuOsNg:
9.68.

Deamination of Ethyl 1-Hydroxy-7-aminobenzo(f)quino-
line-2-carboxylate.—This process was carried out in the
manner already described with 1.0 g. of ethyl 1-hydroxy-
7-aminobenzo(f)quinoline-2-carboxylate. There was ob-
tained 0.2 g. (209%) of ethyl 1-hydroxybenzo(f)quinoline-2-
carboxylate after the material had been recrystallized from
ethanol; m.p. 271-272°, mixed m.p. with an authentic
sample? 270-271°.

2-(1-Hydroxy)-propylamide of 1-Hydroxy-7-aminobenzo-
(f)quinoline-2-carboxylic Acid Hydrochloride.—A mixture
of 2.0 g. of the ethyl ester and 15 cc. of 2-aminopropanol
was treated in the manner described above. Since the hy-
drochloride could not be recrystallized, it was extracted
thoroughly with boiling ethanol; m.p. 225-227° dec.,
yield 1.4 g. (58%,).

Anal. Caled. for CanOsNaCl:
Found: N, 12.10; Cl, 10.37.
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Found: N,

N, 8.64. Found: N,

N, 9.93. Found: N,

N, 12.08; Cl, 10.20.
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Diuretics,

a,a-Disubstituted 2-Piperidine-ethanols and 3,3-Disubstituted

Octahydropyrid[1,2-cJoxazines

By CHARLES H. T1LFORD AND M. G. VAN CAMPEN, JR.
RECEIVED DECEMBER 5, 1953

A series of a,a-disubstituted 2-pyridine-ethanols were prepared and hydrogenated to yield the corresponding 2-piperidine-

ethanols, which upon reaction with formaldehyde gave octahydropyrid[1,2-c]oxazines.
ous formic acid to give a,a-disubstituted-1-alkyl-2-piperidine-ethanols.

dine-ethanols had diuretic and antifungal properties.

This investigation of «,a-disubstituted-2-piper-
idine-ethanols, their N-alkyl and oxazine deriva-
tives was carried out with the purpose of develop-
ing new therapeutic agents. In most cases these
products were prepared from «,a-disubstituted-2-
pyridine-ethanols. Such pyridine-ethanols have
been synthesized from a-picoline and ketones in
the presence of phenyllithium!-* or sodamide.?

(1) V, Prelog, L. Frankiel and 8. Szpilfogel, Hely, Chim, Acta, 39, 484
(1046).

The latter were reduced with aque-
A number of the octahydropyridoxazines and piperi-

Various monosubstituted piperidine-ethanols®-1

(2) A.J. Nunn and K, Schofield, J. Chem. Soc., 589 (1952).

(3) J. F. Arens, D. A, van Dorp and G. M. van Dijk, Rec. trav.
chim., 69, 287 (1950).

(4) D. W. Adamson, British Patent 689,234 (1953).

(58) D. A, van Dorp and J. F. Arens, U. S. Patent 2,475,729 (1949).

(6) A. E, Chichibabin, Rec. tray. chim., 87, 582 (1938).

(7) A.J. Nunn and K. Schofield, J. Chem. Soc., 716 (1953).

(8) D. R. Howton and D. R. V, Golding, J. Org. Chem., 18, 1 (1950).

(9) K. Hess and A. Eichel, Ber., 80, 1407 (1917).

(10) G. Schening and 1, Winterhalder, U, 8, Patent 1,080,038
{10a4),
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one disubstituted piperidine-ethanol! and two
octahydropyrid[1,2-cJoxazines*!! have been pre-
viously reported.

The preferred method of synthesis is represented
by the diagram

LiNH.
7N or N H,, Pt
| | + RCOR? ———» [ | 5
L/ CH, CoHLLi L\VCHQC(OH)R'R2 HCI
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The quaternization of the pyridine-ethanols (I)
with alkyl bromides followed by catalytic hydro-
genation also was used to prepare certain type IV
compounds, but this method was less successful
when R’ and R? were both aryl. In such cases
the yield of quaternary salt often was low and
purification difficult.

It also was possible to prepare type IV com-
pounds (R = H) directly from tvpe II by a modi-
fication of the Eschweiler-Clarke methylation
procedure. This procedure, if carried out under
the usual conditions, suffered from a tendency to
give mixtures of types III and IV. This tendency
is illustrated by initial experiments in which II
(R’ and R? = phenyl) gave a mixture of about
equal amounts of the octahydropyridoxazine (III)
and the 1l-methylpiperidine-ethanol (IV). The
identification and proof of structure of the two
compounds isolated from the mixture is described
in the Experimental part. However, if the methyl-
ation procedure was carried out in a formaldehyde-
formic acid mixture containing more than five times
the usual amount of water, type II compounds were
converted directly to type IV (R = H) in good
yields.’? Compounds of type III (R = H) are not
precluded as transitory products in this modified
Eschweiler-Clarke procedure.

For the preparation of the pyridine-ethanols (I)
from a-picoline and diaryl ketones, lithium amide
was a good condensing agent; with fused ring ke-
tones such as fluorenone, acenaphthenone and
xanthone, and with aralkyl, arylevcloalkyl and
dialkyl ketones phenyl lithium gave better vields.
For the condensation of #y-picoline with benzo-
phenone, lithium amide was used successfully;
sodamide” was required for a similar condensation
with B-picoline.

(11) L. H, Goodson and H, Christopher, THIS JoURNAL, T2, 358
(1950).

(12) In the standard procedure (H. T, Clarke, H. B. Gillespie and
8. Z. Weisshaus, bid., 55, 4571 (1933)), the molar equivalents of
amine, formaldehyde, formic acid and water are 1.0, 2.2, 5.0 and 8.0,

while in our inodified procedure, the imolar equivalents of reactants
were 1.0, 1.6, 2.0 and 42.0,
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Some of the I-methyl-2-piperidine-ethanols
(Table I, compounds 3C—-6C and 18C~20C) of type
IV were prepared by the reaction of 1-methyl-2-
phenacylpiperidine® (V) with Grignard reagents or
organolithium compounds. One piperidine-ethanol
(Table I, compound 25C) was prepared by the re-
action of p-chlorophenylmagnesium bromide with
methyl 1-methyl-2-piperidineacetate (VI).

It is interesting that cyclohexylmagnesium bro-
mide in excess failed to react with V, and with VI
gave cyclohexyl 1-methyl-2-piperidylmethyl ke-
tone (VII) instead of the expected «,a-dicyclo-
hexyl-1-methyl-2-piperidine-ethanol. The struc-
ture of VII was proven by independent synthesis;
cyclohexyl 2-pyridylmethyl ketone, obtained from
the condensation of w-picoline with ethyl cyclo-
hexanecarboxylate, was converted to the metho-
bromide, which was hydrogenated to give the
ketone VII. Similarly, phenylmagnesium bromide
failed to react with VII. The «-phenyl-a-cyclo-
hexyl- and «,a-dicyclohexyl-1-methyl-2-piperidine-
ethanols sought by these reactions were finally
prepared by hydrogenation of the analogous pyri-
dine-ethanol methobromides.

An attempt to prepare «,3-diphenyl-1-methyl-
2-piperidine-ethanol (VIII) by hydrogenation of
a-phenyl-2-phenacylpyridine methobromide was
unsuccessful. Hydrogenolysis occurred giving I-
methylpiperidine and desoxybenzoin. The desired
ethanol VIII was obtained finally by the hydro-
genation of a-phenyl-2-phenacvlpyridine to the
piperidine-ethanol followed by N-methylation.

Attempts to prepare 3-(1-phenvleyclohexyl) and
3,3 -di-t-butyloctahydropyrid[1,2-cloxazines from
the piperidine-ethanols were unsuccessful. Steric
factors may be responsible for this failure. The
interesting +y-piperidine derivative IX was easily
prepared, but the 8-isomer X was not obtained from
the appropriate 3-piperidine-ethanol. Fisher-Tay-

CHE—C( C5H5)2
/ j ‘ (}cm—f(%n»
LN——CHg—O N£—CH,—0

IX X

lor—Hirschfelder models were successfully made for
all four of these compounds.

Pharmacological and Microbiological Activity,—
These compounds are generally characterized by
diuretic and antifungal activity. Some of the
members have appreciable activity of both types.
Diuresis following oral administration was deter-
mined in rats. The most potent diuretics are the
1-alkyl-2-piperidine-ethanols and the octahydro-
pyridoxazines containing two substituents of the
aryl or cycloalkyl type, a,a-Diphenyl-1-methyl-
2-piperidine-ethanol and 3-phenyl-3-cyclohexyl-
octahydropyrid{1,2-cloxazine are typical. At a
1520 mg./kg. dose level these compounds appear
to be as effective as formoguanamine.!

Antifungal activity was determined using an
agar plate technique with paper discs impregnated
with the test substance. Inhibition zones indi-
cated the antifungal activity against C, albicans,
C. neoformans, N, asteroides, M. audowini, T.

(13) W, L. Lipschitz and Z. Hadidian, J. Pharmacol. Exptl. Therat.,
81, 84 (1044).
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SUBSTITUTED PIPERIDINE-ETHANOLS AND OCTAHYDROPYRIDOXAZINES

A /j B.
N —CH,—CR'R2—0H

R?
Phenyl
Phenyl
Phenyl
Pheny!
Phenyl!
Phenyl!
p-Tolyl
p-Tolyl
p-Tolyl
p-Tolyl
p-Tolyl
p-Phenetyl
p-Phenetyl
p-Phenetyl
p-Chlorophenyl
p-Chloropheny!
p-Chlorophenyl
m-Chlorophenyl
Benzy!
Bicyclo-

[2-2-1]-
2-heptyl
Cycloheptyl
Cycloheptyl
Cycloheptyl
4-Methyl-
cyclo-
hexyl
Cyclohexyl
Cyclohexyl
Cyclohexyl
Cyclohexyl
Cyclohexyl
1-Methyl-3-
isopropyl-
cyclopentyl
Cyclopentyl
Cyclopentyl
Cyclopentyl
Undecy!
Undecy!
Undecyl
Octyl
Octyl
Octyl
Hexyl
Hexy!
Hexy!
Pentyl
Pentyl
Penty!
i-Propyl
i-Propyl
i-Propyl
2-Thienyl
2-Thienyl

Method

e R T T

R

Il e el R R R B R R B R R R I

TABLE I
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M.p, °C.

cor.@
190-192
202-203
7719
224-226
121-123
239-240
165-1667
213-2157
140-141
96-97
205-207
133-1357
210-212
173-174
235-236
232-234
163-165
185-188
230-231
241-242
210-212
237-239
84-86
190-193
270-272
208-210
273-275
166-168
130-132
206-208
268-269
191-193
150-155
241-2437
191-193/
188-1907
183-185
238-240
142-144
134-136
212-213
82-847
151-153
226-228
91-93
167-168
235-236
110-112
164-166
244-246
145-147
215-216
273-274
181-183
163-165
100-101

Yield,»
9L

85
75
50

80
61

55
30
55
20
48
39
28
22
47
58
71
62

90

=

75
42
53
60

96
93
77
60
86
98
52
77
67
65
89
79
73
68
92
59
74

94
82
72
66
50
53
97
48
25
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Hydrochloride ¢ -
Analyses, ‘¢
Formula Carbon Hydrogen
of hase Caled, Found Caled. Found
CieHyON? 81.10  R81.27 %.24 8.22
CisHnON 71.80 71.73 7.61 7.63
CyHaON? 81.87 81.99 7.90 7.97
CyHsON 72.82 73.13 7.33 7.48
CaHaON? 81.31 81.25 8.53 8.81
CyH:0N 72.40 72.25 7.90 7.85
CyoH,;ON¢ 81.31 81.41 8.53 8.29
CyHasON 72 .40 72.09 7.90 8.10
CyuH;ON 73.35 73.58 7.62 8.10
CaHyON? 81.50  81.83 8.80 3.86
CyuH,:ON 72.95  73.00 8.16 8.47
Ca1Hs:0.N 69.71 69.37 7.80 7.68
C2Hy;0.N 70.67  70.82 7.55 7.65
CasH240,N 70.30 70.41 8.05 8.24
CisHONCl  64.79 64.78 6.58 6.68
CH»ONCl  65.93 66.17 6.36 6.32
CyxH ONCl  65.57 65.49 6.88 6.93
CoHONCl 65,57 65.77 6.88 7.30
CyHyON 72.95 72 58 8.16 8.17
CaH2ON 71.51 71.49 9.00 9.17
CuH30ON 72.51 72.90 8.69 8.52
CyHyON 72.10 71.91 9.22 9.18
C2HON? 79.68 79.61 10.38 10.35
C2H3ON 71,08  71.47 9.54 9.47
CyH; ON 72.10 72.53 9.22 9.39
C2H3ON 71.08 70.70 9.54 9.45
CyHuON 72.10 72.12 9.22 9.27
CyH3:0N 71.69 71.73 9.74 9.67
C1sHs0ON¢ 79.40 79.57 10.17 10.12
C1sH200ON 70 .46 70.33 9.34 9.30
CyHON 71.51 71.68 9.00 9.27
CyH;ON 71.08  71.16 9.54 9.16
CaH3 ON* 62.82 62.83 8.44 8.44
C2H;3;:ON 72.21 72.19 9.91 9.69
Cy:H3:0N 73.11 73.03 9.61 9.66
CaHsON 72.73 72.28 10.09 9.90
CisH2ON 69.78  70.06 9.11 9.03
C1sH»ON 70.91 70.65 8.77 9.03
C1oHaON 70.46 70.28 9.34 9.51
CHuON 72.80 72.08 10.69 10.80
CxHyON 73.58 73.19 10.38 10.33
C2:HiON 73.23 73.00 10.82 10.97
CyHssON 71.25 71.19 10.25 10.36
Cy:H30N 72.21 71.96 9.91 9.86
C»H3;ON 71.81 71.81 10.41 10.50
C1sHaON 70.02 70.02 9.90 10.16
CoHsON 71.08 70.96 9.4 9.37
C2H30ON 70.65 70.51 10.08 10.04
CisH2ON 69.31 69.21 9.70 9.81
CisH20ON 70.46 70.73 9.34 9.40
CsHuON 70.02 69.92 9.90 9.96
C1sHs:ON 67.70 67.85 9.23 9.16
Ci7H10N 69.01 68.93 8.86 8.81
CyH»ON 68. 54 68.00 9.47 9.39
CyHnONSY  71.02  71.35 7.37 7.51
CiHzuONS™4 71,72 71.88 7.69 7.80
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Hydrochloride ¢
Analyses, %

M.p. °C. Yield,b Formula Carbon Hydrogen
No. R’ R Method cor,2 % of base Caled. Found Caled. Found
18C  Phenyl 2-Thienyl J 160-162 32  C;sH2ONS 63.97 63.88 7.16 7.37
19C  Phenyl 2-Furyl 1 238-240 10 Cy3Hss0.N 67.18 67 .82 7.51 7.69
20A  Phenyl 2-Pyridyl E181-183 45  CigH20NS? 76.56 76.45 7.86 7.74
20B  Phenyl 2-Pyridyl H 149-150 61  CreHaON 77.51 77.63 7.54 7.79
20C  Phenyl 2.Pyridyl J 104-106 50  CuH2ONS 77.05 77.11 8.17 .05
21C  Phenyl 2.Piperidyl T 191-193 70 CyHyON: 67.33 67.49 9.22 9.24
22A  p-Tolyl p-Tolyl r 209-210 87  CuHy»ON 72.95 73.21 8.16 8.29
22B  p-Tolyl p-Tolyl H 236-238 87  CyHyON 73.82 73.89 7.88 8.07
22C  p-Tolyl p-Tolyl P 214-216 91  CpHyON 73.41 73.14 8.40 8.48
23A  p-Anisyl p-Anisyl r 177-179° 75 CuHxnOsN 66.74 66.28 7.52 7.86
23B  p-Anisyl p-Anisy! H 218-220 63  CyHyOsN 67.77 67.20 7.24 7.38
23C  p-Anisyl p-Anisyl M 202-204 50  CiHse0:N* 60.53 60.47 6.93 7.06
24A  p-Anisyl m-Bromophenyl F 134-137 38 CyHs0.NBr 356.297 58.04 5.91 6.06
24B  p-Anisyl m-Bromophenyl H 135-138 60 CuHOsNBr 57.48 57.27 5.74 5.76
25C  p-Chlorophenyl p-Chlorophenyl L 190-193 19 CxH2,ONCl, 59.93 59.97 6.04 6.24
26A  Cyclohexyl Cyclohexyl F 260-262 70  CisHs:ON 69.17 69.59 11.00 11.13
26B  Cyclohexyl Cyclohexyl H 272-273 95  CaHsON 70.25 70.33 10.61 10.64
26C  Cyclohexyl Cyclohexyl M 180-183 63  CyHs;ON? 61.84 62.01 9.86 10.10
27A  Cyclohexyl Hexyl r 132-134/ 91  CyHyxON 68.75 68.79 11.54 11.37
27B  Cyclohexyl Hexy! H 250-251 49  CypHxON 69.82 69.68 11.14 11.01
27C  Cyclohexyl Hexyl P 121-124 33  CaHsON 69.45 70.04 11.65 11.33
28A  Cyclohexyl H r 218-219 44  C;3H:ON 63.01 62.70 10.58 10.50
28B  Cyclohexyl H H 173-175 65  CuHs0ON 64.72 64.12 10.09 10.44
28C  Cyclohexyl H P 147-149 73 CuHxON 64.23 64.23 10.77 11.05
20A  Octyl Ethyl F 159-160 10 CyHz:ON 66.74 66.70 11.86 12.02
20B  Octyl Ethyl H 190-192 80  CyHsON 68.00 67.87 11.42 11.63
29C  Octyl Ethyl P 117-119 67 CiHyON 67.57 67.26 11.99 11.69
30A  Heptyl Heptyl F 57-58 54 CuHu:ON 69,68 70.00 12.25 12.06
30B  Heptyl Heptyl H 206-207 81  CyHuON 70.65 70.24 11.86 11.81
30C  Heptyl Heptyl P 59-607 58  CuHeON 70.27 69.67 12.33 12.19
31A  Hexyl Hexyl F 76-77 43  C;H3;ON 68.33 68.48 12.07 11.91
31B  Hexyl Hexyl H  229-230 76 CyH3;ON 69.43 69.71 11.65 11.88
31C  Hexyl Hexyl (0] 83-857 72 CyHy»yON 69.02 68.44 12.17 12.15
32A  4-Butyl 1-Butyl F 156-158 91 CiHyON 64.81 64.83 11.61 11.73
32B  7-Butyl i-Butyl H  244-245 96  CigHuON 66.29 66.22 11.12 11.14
32C  ¢-Butyl i-Butyl P 103-105 43 CyisH3ON 65.85 65.75 11.74 11.74
33A  {-Butyl t-Butyl F 247-249° 98 Ci;:H;yON 64.81 64.59 11.61 11.52
33C  ¢-Butyl t-Butyl 0] 245-246° 50 CiHsON 65.85 65.09 11.74 11.44
R'R2C<L
34A  l.Indanylidene F 224-225 48 C;sH»ON 67.26 67.27 8.28 8.49
34B  1-Indanylidene H  290-292 86  CigHaON 68.68 68.60 7.93 8.06
35A  9-Fluorenylidene F 250-252 73 CrsHaON 72.26 72.03 7.02 6.95
35B  9-Fluorenylidene H 242-244 98 CxH:ON 73.29 73.28 6.77 6.91
35C  9-Fluorenylidene P 115-116 CaoHaON? 81.87 81.52 7.90 7.94
35C  9-Fluorenylidene p 213-214 50  CyHaON 72.81 72.45 7.33 7.41
36A  1l-Acenaphthenylidene F 197-198 74  CiH2a0N 71.16 70.81 7.30 7.56
36B 1-Acenaphthenylidene H 230-232 83  CiyH»ON 72.26 71.95 7.02 7.16
37A  9-Xanthylidene® F 193-195 60  CisHzO,N 68.78 69.32 6.69 7.07
38A  2-Cyclohexyl- F 249-250 57  CiH3ON 68.43 68.74 10.84 10.87
38B cyclohexyl- H  281-282 80 CisHssON 69.59 69.71 10.45 10.62
38C idene P 248-250 77  CisHssON® 65.57 65.21 11.00 11.03
39A  2-p-Anisyl- F 223-224 77 CiHy0.N 67.12 67.19 8.89 8.83
39B cyclohexyl- H  235-236 24 CyH20:N 68.25 68.15 8.59 8.47
39C idene P 215-216 50 CaHO0:N 67.88 67.57 9.12 8.95
40A  d-Bornylidene F 302-303 85 CyHyON 66.76 66.54 10.50 10.55
40B  d-Bornylidene H  246-248 85  CuHON 68.08 68.09 10.09 10.33
40C  d-Bornylidene P 212-214 75 CyHxON 67 .64 67.82 10.68 10.53
41A  d/-Fenchylidene F 86-87 CisH2ON? 76.43 76.47 11.63 11.63
41A  dl-Fenchylidene F 269-270 52  Cy;sHsyON 66.76 66.79 10.50 10.39
41B  dl-Feuchylidene H  288-290 70 CiiH2ON 6R.08 68.04 10.09 10.25
41¢  dl-Fenchylideve P 238250 50 CyHaON 67.64  67.66  10.68  10.50
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TaBLe I (Continued)
R,
e AN
A CHR*—CR'—C{H; B. | ]o CeHs C. CHR?*—CR'—C4H;
R If/ (‘)H \/\‘/ Rs If/ (J)H
R3 R¢ R¢
Hydrochtoride
—_ Analyses, 7,
M.p. °C  VYield, Formula Carbon ydrogen
No. R’ R? R3 R¢ Pt Method cor.a A of base Caled. Found Caled, Found
42A CH; H CH; . 2 F 235-237 30  CyHyON 72.41 72.69 7.90 7.92
42B CH; H CH; H 2 H 266-267 48  CuH,:ON 73.36 73.83 7.62 8.42
42C CH: H CH; H 2 M 198-199 60  C.H,ON°® 64.61 64.99 7.23 7.28
43A H CH; H . 2 G 268-270 50 CuH,ON 65.73 66.13 8.67 8.62
43B H CH, H H 2 H 188-190 16 C;sHaON 67.26 67.21 8.28 8.39
44A H CH;: H .. 2 G 255-2587 64  CioHsON 71.80 71.65 7.61 7.44
44B H CHs; H H 2 H 192-195 94  CyH2ON 72,82 72.80 7.33 7.55
44C H CH; H H 2 137-139 CyHaON? 81.35  81.57 8.53 8.61
44C H CH;, H H 2 P 99-1007 66  CyH,y;ON 72.40 72.35 7.90 &.03
45C C¢H; CH; H H 2 K 134-138 48  CyH,ON? 81.47 80.86 8.79 8.86
46A CH; H H 3 F 107-109 CqugONd 81.10 80.81 8.24 8.42
46A CH:;: H H .. 3 F 198-201 95 C1yHaON 71.80 71.51 7.61 7.64
46C CH; H H H 3 M 166-168 70 CyHsON?® 63.84 63.54 6.97 7.21
47A CH: H H .. 4 F 266-267 85  CisHasON 71.80 71.48 7.61 7.94
47B CH; H H H 4% H 277-278 71 CyHasON 72.82 73.12 7.33 7.54
47C CH; H H H 4 M 213-214 60  CaHsON? 63.84 63.64 6.97 7.07
48B CH: H H CH,; 2 H 139-141 53  CyuHsON 73.36 73.24 7.62 7.91
48C CH; H H CH;, 2 N 193-195 24 CyHsON 72.93 73.00 8.16 8.21
49B CH; H H CHy 2 H 91-92 Cs:HyON? 82,21 82.12 8.47 8.57
49B CHs H I CH; 2 H 162-164 63  CsHxyON 73.81 74.35 7.88 7.91
49C CH; H H CH, 2 N 229-230 48  CaHzON 73.41 73.30 8.40 8.67

@ All of the hydrohalides melt with some decomposition.
yield after one recrystallization.
refer to the base.

characterized as such by the depression of m.p. when mixed

were a more soluble hydrochloride, m.p. 211-212° dec. and a base more soluble in methanol, m.p. 181-183°.

¢ Except where stated the hydrochloride was isolated and analyzed.
¢ Methods P and N gave, respectively, 75 and 509, yields; crystallization from butanone-methanol gave
a polymorph, m.p. 219-221°; mixtures of the two melt at 240°.

The m.p. given is that of an analytical sample. ? This is the
4 Data in this row

/ Racemates were encountered in several cases. They were
with the other racemate, and by analysis. Racemates of 2A
Found: C,

81.40; H, 8.57. A racemate of 11A hydrochloride, m.p. 227-228°, was converted in 619 yield to a racemate hydrate of

11B hydrochloride, m.p. 122-124°,
Anal.
H,9.67. Found (11C): C, 72.27; H, 9.90.
yield, m.p. 179-181°,
dec. Found: C,71.81; H,7.71.
Analytical composition was unchanged.
* Data in this row refer to the hydrobromide.
S, 11.16. Found: S, 10.83. = Caled.: S, 10.64; N, 4.65.

20C in the presence of one added mole equivalent of alcoholic hydrogen chloride.
The analysis was unchanged.
¢ This hygroscopic substance liquefied when dried over P,Os preparatory

when this was crystallized from methanol-ether,
to an oxazine, the conversion failed with 37A.
to analysis, ” A mixture of 33A and 33C melted at 230-240°,
ment of the CHR? group to the piperidine ring. * Thisis a
[4.2.2]decane hydrochloride.

rubrum, T. mentagrophytes, T, tomsurans, H.
capsulatum and B. dermatidis test organisms. The
most potent compounds were found in the a-alkyl-
a-phenyl-2-piperidine-ethanol series, with peak
activity in compounds having about eight carbon
atoms in the alkyl group. Generally, the pyrid-
oxazines were less potent than the piperidine-
ethanols.

Acknowledgment.—We wish to acknowledge the
special assistance of Dr. Geraldine Krueger, Mr.
Paul Tiernan, Mr. William F. Boyd, Dr. E. D.
Carkhuff and Mr. Martin Gordon in many phases
of this work. The authors are indeed very much
indebted to Dr. Edwin R. Andrews for his con-
tribution, which included the identification and
structure proof of 3,3-diphenyloctahydropyrid-
(1.2-c]oxazine and the elucidation of the optimum

This in turn gave in 539 yield a racemate of 11C hydrochloride, m.p. 245~247° dec.
Found (11A): C, 72.30; H, 9.94. Caled. for CyH;ON-HCLIH,O (11B): C, 69.76; H, 9.67. Found: C, 70.63;
A racemate of 27A hydrochloride was isolated from a second experiment in 819,
Found: C, 68.52; H, 11.48. A more soluble racemate obtained along with 44A melted at 248-250°
¢ After keeping in a closed vial for six months at room temperature the m.p. was 166-168°.
* Compound 5, Table III was completely hydrogenated to obtain this substance.
7 Hygroscopic.

k Special preparation in Experimental section. ! Caled.:
Found: S, 10.63; N, 4.51. » Obtained by hydrogenation of

o A polymorph, m.p. 138-140°, resulted
? Unstable, Though 24A was converted

¢ A monohydrate. ¢ This column shows the point of attach-
position isomer of I B; i.e., 4,4-diphenyl-1-aza-5-oxabicyclo-

conditions for the preparation of 1-methyl-e,a-
diphenyl-2-piperidine-ethanol using formic acid as
the reducing medium. Diuretic and antifungal
evaluations were carried out in these laboratories
under the direction of Drs. H. W. Werner and
F. J. Murray and will be reported in detail else-
where.

Experimental

Ketones.—Most of the ketones were obtained from com-
mercial sources. 2-(p-Anisyl)-cyclohexanone was prepared
by the method of Bachmann, et al.'+ Others were prepared
by addition of a nitrile to a Grignard reagent or a Grignard
reagent to an acid chloride as given in the following examples.

(a) Cycloheptyl Phenyl Ketone.—To a stirred mixture of
6.5 g. (0.27 mole) of magnesium turnings in 300 ml. of an-
hydrous ether was added 34 g. (0.19 mole) of cycloheptyl

(14) W, E. Bachmann, G, I. Fujimete and L. B. Wick, Twuis
Journat, 78, 1995 (1950).
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bromide over a period of two hours.’® The ether solution
was decanted, and to this stirred solution was added 26 g.
(0.25 mole) of benzonitrile. The reaction mixture was re-
fluxed for 30 minutes, then decomposed with ammonium
chloride solution. About 100 ml. of petroleum ether (40-
60°) was added, and the organic layer was fractionally dis-
tilled. Ketones no. 1-5 and 7-11 (Table II) were prepared
in this manner. In the preparation of no. 8 from cyclohex-
vlmagnesium bromide and enanthonitrile, a 609, vield of
an enanthonitrile trimer was obtained as an insoluble hy-
drochloride when the reaction mixture was decomposed with
ammonium chloride solution. This trimer is believed to be
a new compound, 2,6-dihexyl-5-pentyl-4-aminopyrimidine
hydrochloride,’* m.p. 130-132°. An analytical sample
melted at 132-134°.

Anal. Calcd. for CngggNs‘Hcl'HzoZ C, 6510, H,
10.85; N, 10.80; Cl, 9.15. Found: C, 65.37; H, 10.21;
N, 10.81; Cl, 9.30.

TaBLE 11
INTERMEDIATE KETONES: R'-CO-R?
B.p. Yield,
No. R’ R: °C. Mm o7
1 Pheny! Bicyclo{2.2.1]5-
heptene-2-yl* 107-110 0.5 51

2  Phenyl Cycloheptyl!® 115-117 0.2 31

3 Phenyl 4-Methylcyclohexy!® 159-162 14 81

4 Phenyl Cyclohexyld 164-165 18 71

5 Phenyl Cyclohexen-3-yl1¢ 165-170 18 64

6 Phenyl 1.methyl-3-(2-propyl)-

cyclopentyl/ 118-120 0.12 72

7 Phenyl Cyclopentyl? 142-144 12 70

8 Phenyl Hexyl® 148-151 14 90

9 Cyclohexyl Hexylt 138-142 12 48
10 Hexyl Hexyl? 130-133 11 45
11 Octyl Ethyl® 125-127 12 48

@ n%p 1.5650; reported: b.p. 122-124° (3 mm.), n%D
1.5648; C.F. H. Allen, A. C. Bell, A. Belland J. van Allan,
THis JOoURNAL, 62, 636 (1940). Starting 3-cyano-
1,4-endomethylenecyclohexene-5, H. A. Bruson, zbid., 64,
2457 (1942). ® u¥p 1.5405. 2,4-Dinitrophenylhydrazone,

m.p. 170-171°. Anal. Caled. for CiHy0.N,: C, 62.81;
H, 5.80. Found: C, 62.79; H, 5.90. ¢ M.p. 47-48°.
Anal. Caled. for CuHisO: C, 83.11; H, 8.97. Found:

C, 83.26; H, 9.06. 2,4-Dinitrophenylhydrazone, m.p.
181-183°. Amnal. Caled. for CaoH20 Ny N, 14.65. Found:
N, 14.40. ¢ M.p. 57-60° (reported: m.p. 59-60°; b.p.

60-61 (8 mm.);
JOoURNAL, 72, 5518 (1950)).
phenylhydrazone, m.p. 170-171°,
HiON:: N, 15.30. Found: N, 15.65. / #%»p 1.5220.
2,4-Dinitrophenylhydrazone, m.p. 142-144° (reported:
m.p. 138-139°; P. L. Pickard and E. F. Engles, ¢bid., 74,
4607 (1952)). ¢ Reported: b.p. 138-140° (16 mm.).
D. H. Hey and O. C. Musgrave, J. Chem. Soc., 3156 (1949).
h Reported: b.p. 138-139° (14 mm.); M. Sulzbacher and
E. Bergmann, J. Org. Chem., 13, 303 (1948). °* Reported:
b.p. 73-80° (0.05 mm.); M. S. Kharasch, W. H. Urry and
B. M. Kuderna, ibid., 14, 248 (1949). ¢ M.p. 29-31° (re-
ported: m.p. 30-31°; R. R. Briese and S. M. McElvain,
THIs JOURNAL, 55, 1697 (1933)). ¥ Semicarbazone, m.p.87°
(reported: m.p. 89-90°; M. Hinder, H. Schinz and C. F.
Seidel, Helv. Chim. Acta, 30, 1495 (1947)).

S. L. Friess and N. Farnham, THIs
¢ n%p 1.5572.  2,4-Dinitro-
Anal. Caled. for Cie-

The base was obtained from the hydrochloride as an oil.

Anal. Caled. for Co1HgN;z: C, 75.65; H, 11.80. Found:
C, 75.10; H, 11.65.

This identical trimer was obtained in about 309, yield
from the reaction of enanthonitrile with hexylmagnesium bro-
mide.

(b) Cyclohexyl Hexyl Ketone.—Cyclohexylmagnesium
bromide, from 122 g. (0.75 mole) of cyclohexyl bromide, 20
g. (0.85 mole) of magnesium turnings and 350 ml. of ether,
was added to 100 g. (0.67 mole) of heptoyl! chloride in 250
ml. of ether during 2 hours at —15 to —20°. The reaction
mixture was worked up as described above. The yield of

(15) L. Ruzicka, P, Barman and V. Prelog, Helv. Chim. Acta, 34, 401
(1951).

(16) Similarly, 2,6-diethyl-5-methyl-4-aminopyrimidine has been
obtained froin propionitrile, ¢f. R. Frankland and H. Kofbe, Ann., 65,
260 (1848),
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the desired ketone, b.p. 130-136° (11 mm.), was 71 g.
(52%). Compound no. 6 in Table II also was prepared by
this method.

Substituted Pyridine-ethanols!” (Table III). (a) a,a-
Diphenyl-2-pyridine-ethanol (Method A).—A mixture of 55
g. (0.6 mole) of dry a-picoline, 55 g. (0.3 mole) of benzo-
phenone and 9.2 g. (0.4 mole) of lithium amide was refluxed
with stirring for 16-20 hours. The reaction mixture was
poured cautiously into 400 ml. of water, filtered and the
precipitate washed with two 200-ml. portions of water.
The crude product, when dry, amounted to 81 g. (96%,),
m.p. 138-140°. Recrystallization from methanol or benzene
ga;s) pure product melting at 152-153° (reported® m.p.
142°).

(b) a-Cyclohexyl-a-phenyl-2-pyridine-ethanol (Method
B).—An ether solution of picolyllithium!® was prepared
from 11 g. (1.6 moles) of lithium wire, 126 g. (0.8 mole) of
bromobenzene, 80 ml. (0.8 mole) of a-picoline and 340 ml.
of anhydrous ether. To this stirred mixture was rapidly
added 124 g. (0.66 mole) of cyclohexyl phenyl ketone in 250
ml. of anhydrous ether at about —20°.1® The reaction mix-
ture was then decomposed with dilute ammonium chloride
solution and filtered.?*® The white precipitate was washed
with petroleum ether and dried; yield 110 g. (60%), m.p.
107-109°. The ether layer from the filtrate was evaporated
to a volume of about 100 ml., then diluted with 400 ml. of
hot petroleum ether (90-100°). The solution was cooled
and filtered, yielding an additional 38 g. (209%,) of the de-
sired product, m.p. 106-108°.

(¢) 9-(2-Pyridylmethyl)-9-fluorenol (Method C).—
Method B was followed with fluorenone (119 g., 0.66 mole)
in 200 ml. of dry toluene substituted for cyclohexy! phenyl
ketone. The reaction mixture was heated with stirring
for about eight hours at 115-120° at which temperature
ether evaporated through the condenser. The reaction
mixture was decomposed with aqueous ammonium chloride,
and the toluene layer evaporated under reduced pressure.
The residue was crystallized from a mixture of ether and
petroleum ether yielding 70 g. (37%) of white product
melting at 84-86°. The melting point of pure fluorenone
(83-84°) was lowered by 10° when mixed with an equal
portion of this product,

Substituted 2-Pyridine-ethanol Hydrochlorides (Method
D).—When crystalline free bases could not be obtained as
described above, hydrochlorides were prepared in the follow-
ing manner. The ether or toluene extract of the decom-
posed reaction mixture was evaporated under reduced pres-
sure to remove both solvent and unchanged a-picoline. The
residue was dissolved in 500 ml. of anhydrous ether and
treated with less than the equivalent amount of alcoholic
hydrogen chloride solution. Excess acid was avoided to
minimize possible dehydration of the pyridine-ethanols.
The crystalline or gummy hydrochlorides were isolated by
filtration or decantation, and most of these were recrystal-
lized from ethyl acetate-methanol mixtures. Generally
the more soluble a-alkyl substituted 2-pyridine-ethanol hy-
drochlorides were recrystallized from ethyl acetate-ether
mixtures. In some cases, as with «,a-dialkyl-2-pyridine-
ethanol hydrochlorides, ether alone was a suitable recrys-
tallization solvent.

Substituted 2-Pyridine-ethanol Methobromides (Method
E).—The methobromides of Table IV were prepared as
follows: 0.2 mole of the substituted pyridine-ethanol in 250
ml. of methanol and an excess of methyl bromide were
heated in a pressure bottle at 60-75° for three to five days.
The reaction mixture was evaporated on the steam-bath
and the residue recrystallized from ethyl acetate-methanol.
a,a-Diphenyl-2-pyridine-ethanol methobromide could not
be obtained pure although the conditions for the reaction

(17) Pyridine-ethanols were not obtained from 2-benzoylpyridine
and desoxybenzoin by method A, anthrone by methods A, B and C,
or from thioxanthone and 2,4.dichlorobenzophenone by method C.
By method A the dichlorobenzophenone was converted to an unidenti-

fied hydrochloride, m.p. 177-179°. A#xal. Found: C, 54.22; H,
3.93; N, 8.23.

(18) R. B. Woodward and E. C. Kornfeld, Org. Syntheses, 29, 44
(1949).

(19) The temperature of the reaction could be maintained at the
reflux temperature of ether without appreciable decrease in yields,
but the ketone addition then required 1-2 hours.

(20) In most cases, the pyridine-ethanols were completely soluble
in the ether, and this filtration wus omitted,
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were varied over a wide range. «-Phenyl-a-cyclohexyl- Substituted Piperidine-ethanols (Table I. Type A). (a)
and a,a-dicyclohexyl-2-pyridine-ethanol methobromides Hydrogenation of Pyridine-ethanols (Method F).—A uiix-
were prepared in good yields. ture of 0.2 mole of the substituted pyridine-ethano! hydro-
TaABLE III
SUBSTITUTED PYRIDINE-ETHANOLS
7 |
N ] —CH,—CR 'R2—0OH
— Analyses, %
M.p., °C.  Yield, Carbon Hydrogen
No. R’ R? Method cor.? % Varmula Caled. Found Caled. Found
1 Plienyl Phenyl A 152-153" 85  C,;sH.,ON §2 .88 82.67 6.23 6.30
Phenyl Phenyl 221-222 CH;;ON-HCl  73.16 73.08 5.82 [5.78
2 Phenyl p-Tolyl A 117-119 73  CyH;0N 83.00 83.27 6.62 6.69
Phenyl p-Tolyl 206-207 CoH,ON-HCl 73.72 73.82 6.19 6.38
3 Phenyl p-Phenetyl A 122-124 68  CyH:0:N 78.96 78.97 6.63 6.62
Phenyl p-Phenetyl 169--170 CyH20,N-HBr 63.01 63.21 5.54 5.51
4 Phenyl p-Chlorophenyl A 111-112 70 C,yHiONCl 73.62 73.74 5.21 5.50
Phenyl p-Chlorophenyl 213-215 CHONCI-HCI 65.89 66.24 4.95 5.39
5 Phenvl Bicyclo[2.2.1]-5-hep- B 111-113 85  CpHyuON 82.44 82.30 7.27 7.35
Phenyl ten-2-vl 183-184 CoHoON-HCl  73.290  73.35 6.77  6.90
6 Phenyl Cycloheptyl B 78~79 68  CyH20N 81.31 81.51 8514 855
Phenyl Cycloheptyl 184-186 CoHosON-HC1  72.38 72,40 7.90 8.00
7 Phenyl 4-Methylevelohexyl B 120-121 82 CypHON 81.31 81.52 8,54 8.72
Phenyl 4-Methyleyclohexyl 165~167 CyuHasON-HC1  72.38  71.96 7.90 7.87
8 Phenyl Cyclohexyl B 107-109 80 C;sHx;ON 81.10 81.23 8.24 8.36
Pheny! Cyclohexyl 179-181 CiyHyON'HCl 71,74 71.60  7.61 7.30
9 Phenyl 1-Methyl-3-¢-propyl- B 205-207 44 CyH,,ON-HC! 73.40 73.62 8.40 8.16
cyclopentyl

10 Phenyl Cyclopentyl B 87-89 67  CisHON 80.81 81.21 7.92 8.09
Phenyl Cyclopentyl 193-194 Ci3sH2 ON-HCI 71.16 71.14 7.30 7.40
11 Phenyl Undecyl B 66-68 77 CyuH::ON 81.53 81.22 9.97 9.88
Phenyl Undecyl 142-144 CaH3:ON-HCI 73.92 74.02 9.31 9.40
12 Phenyl Octyl B 57-59 84 CyHyON 80.98 80.80 9.3%8 9.34
Phenyl Octyl 142-144 CuHON-HCl 72,51 71.93 8.69 8.71
13 Phenyl Hexyl B 74-75 78 CieHaON 80.51 81.05 8&8.890 9.05
Phenyl Hexyl 149-~150 C13Hs;ON-HC1 71.34 71.44 8.19 8.41
14 Phenyl Pentyl B 75-77 84  CisHyON 80.21 80.08 8.60 8.54
Phenyl Pentyl 122~124 CisH»xON-HC1  70.70 70.70 7.91 7.97
15 Phenyl 7-Propyl B 209-211 46 CH, ,ON-HCl 69.15 69.44 7.26 7.37
16  p-Tolyl p-Tolyl A 137-139 25 CuH,ON 83.13 83.75 6.98 7.07
p-Tolyl p-Tolyl 197-198 CyHy ON-HCl 74,23 74.52 6.53 6.55
17 p-Anisyl p-Anisyl A 111-112 80 CyH,O3N 75.22 75.07 6.32 6.38

p-Anisyl p-Anisyl 207-208 CauHy O;N-HCE 9.56°  9.70
18 p-Anisyl m-Bromophenyl A 106-107 34  CiH;30O:NBr 62.51 62.35 4.72 4.60

p-Anisyl m-Bromophenyl 139-143 CHisO.NBr-HCl 8.40° 8.43
19  p-Dimethylamino- p-Dimethylamino- A 190-192 34 CxiHsON: 76.41 76.14 7.52 7.60

phenyl phenyl 160-163° CyHyyON;-3HCL 22,580 22,20
20 Cyclohexyl Cyclohexyl B 6667 60  CyH,ON 79.39 79.41 10.17 10.26
Cyclohexyl Cyclohexyl 195-197 CisHoONC-HCL  70.45 69.69 9.35 9.42
21 Cyclohexyl Hexyl B 148-150 57 CiHuzONW-HClL 70.01 70.22 9.90  9.78
22 3-Cycloliexenyl Hy drogen B’ 71-74° 72 CyHON-HBr 54,98 54.61 6.38 6.33
23 Octyl Ethyl B 90-93 44 CyH,,ON-HCl 68.08 67.75 10.09 10.08
24 Heptyl Heptyl B 95-97 81 CuH4ON-HCl 70.86 70.55 10.76 10.72
25 Hexyl Hexyl B 95-96 55 CiHxON-HCl  66.00° 66.42 10.49 10.48
26  i-Butyl 7-Butyl B 156-157 33 C;;H:;ON-HCl 66.26 66.36 9.64 9.85
27 ¢-Butyl t-Butyl B 63-65 73 CisHaON 76.51 76.60 10.70 10.87
t-Butyl t-Buty! 214-216 CisHs:ON-HCl!  66.26  66.00 9.64 9.63

-CR’'R2-

28 1-Indanylidene B 143-144 20 C;H;:ON-HCI 68.84 68.85 6.16 6.08
29 9-Fluorenylidene C 84-86 37 CiH;;ON 83.49 83.60 553 5.57
9-Fluorenylidetie 167-169 Ci,Hi;ON-HCl  73.66 73.49 5.20 5.48
30 1-Acenaphthenylidene C 166-167 40 CysHiON-HC1 72,58 72.09 5.42  5.50
31 9-Xanthylidene C 108-110 66  CypH30.N 78.87 78.81 5.23 5.38
32 2-Cyclohexyleyclohexylidene B 92-93 39 CisHxON 79.07  79.22 9.96 10.01
2-Cyclohexyleyclohexylidene 210-212 CisHyON-HCl  39.75 69.82 9.11 9.12
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TaBLE III  (Continued)
- Analyses, ”'{—-———>—

. M.p, °C.  Yield, Carbon Hydrogen
No. -CR’R2- Method cor.@ A Formula Caled. Vound  Caled. Founl
33 2-p-Anisylcyclohexylidene B 85-87 77 CigHp0sN TH.T2 O TRO7 0 TR0 T8I
34 d-Bornylideue B 67-68 01 CeHyON 780310 78TO 945 948
d-Bornylidene 196-199 CisHuONHC1 68.20  68.10  8.58 865
35 dl-Fenchylidene B 110-111 35 CiH»ON 8.1 7846 .45 945
AN
R H +CH2—Q(C5H5)3
—\n7 OH
R Positionh

36 Methyt 2 A 122-124 72 CyH,,ON 83,00 200 6,62 6.90
Methyl 2 220-222 CypH)yON-HCT 7371 7348 6.19  6.53
37 Hydrogeu 3 : 256-257 77 CHpONHCL  78.16 73.04 5.82  5.84
38 Hydrogen 4 A 122-124 70  Ci3HiON 82.88 82.91 6.23 (.02
Hydrogen 4 265-266 C.HON-HCl 73.16 73.42 5.82 6.02

¢ The hydrohalides melt with soie decomposition.
utes to dianisyl ketone. ¢ Chlorine, %.
¢ Caled. for a monohydrate.
* The procedure of reference 7 was used.

¢ Hygroscopic.

b Reference 6, m.p. 142°,

¢ Unstable in water, hydrolyzing i -

Y- 71,2,5,6-Tetrahydrobenzaldehyde was used in place of a ketoue.
h This indicates the point of attuchmeut of the diphenylethanol side chain on the pyridine ring.
7 The yield of crude buse was 249,.

TABLE IV

METHOBROMIDES OF SUBSTITUTED PYRIDINE-ETHANOLS

M.p, °C. Yield,
T

No. R’ R? Rr? Pe cor.b o
1 Phenyl! Phenyl CH; 2 214-216 45
2 Phenyl p-Chlorophenyl H 2 202-204 38
3 Phenyl Cyclohexyl H 2 222-223 60
4 p-Anisyl p-Anisy!l H 2 205-208 40
5  p-Anisyl m-Bromophenyl H 2 209-210 12
6 Cyclohexyl Cyclohexyl H 2 210-212 79
7 Phenyl Phenyl H 3 250-251 2
& Phenyl Phenyl H 4 213-215 86

2 Position of ethanol residue on pyridine ring.
N, 3.97, ¢ Caled.: N,3.25. Found: N, 3.12.
281-283°, / Caled.: N, 3.78. Found: N, 3.44,

chloride, 200 ml. of methanol and 0.6-0.8 g. of platinum
oxide catalyst was shaken with hydrogenat3to4atmospheres
pressure in a4 Parr hydrogenation apparatus until the theo-
retical amount (0.6 mole) of hydrogen had been absorbed.
The catalyst was removed by filtration, and the filtrate
concentrated to approximuately one-fourth volume. Ap-
proximately 200 ml. of hot ethyl acetate was added, and the
solution was cooled to —12°, then filtered to remove the
piperidine-ethanol hydrochloride.

) Hydrogenation of Picolyl Ketones (Method G).—
Method F was followed with the appropriate picolyl ketone
hydrochloride (Table V, type A) substituted for the pyri-
dine-ethanol hydrochloride; four instead of three molar
equivalents of hydrogen were absorbed. Compounds no.
43A and 44A of Table I were prepared by this method.

Substituted Octahydropyrid[1,2-c]oxazines (Table I,
Type B) (Method H).—A mixture of 0.3 mole of the ap-
propriate piperidine-ethanol hydrochloride (Table I, type
A), 500 ml. of methanol and 40 ml. (0.48 mole) of formalin
was refluxed 7 to 16 hours. About 300 ml. of methanol was
distilled from the reaction mixture and three to five volumes
of ethyl acetate then added. The mixture was cooled, and
the desired octahydropyridoxazine hydrochloride was
filtered. Second and third crops were isolated by rework-
ing filtrates. The combined crops were recrystallized from
ethyl acetate with 2-propanol.

Piperidine-ethanol free bases also can be used in this pro-
cedure. In these cases, the crude octahydropyridoxazine
free bases were isolated by dilution of the hot reaction mix-
ture with distilled water to the point of cloudiness followed
by cooling and filtering.

b All compounds melted with decomposition.
¢ Obtained as second crop;

’
A F
i +CH2—C——I{?
Ry N on
CH:; Br
—_—— ————Anulyses, ((—-——- =~
Carbon Hydrogen Bromine
Formula Caled. Found Caled. Found Caled. Found
CyH,:0NBr 65.64 65.79 5.76 5.89 20.80 20.50
CooH;sONCIBr  59.33 39.38 4.73 4.90 19.74 19.74
CaoHiONBr®  63.84¢ 63.56 6.97 7.30 21.25 21.20
C2oHsO,NBr®  61.40 60.82 5.62 5.39 18.57 18.55
CyHxOsNBry 52.64 352.66 4.42 4.58
CyHyONBr 62.80 62.84 8.44 8.46 20.90 20.85
CyoH2ONBr'  64.88 64.43 5.45 5.85 21.60 21.60
C2HONBr 64.82 64.24 5.45 5.61 21.60 21.70

¢ Caled.: N, 3.72. Found:
first crop had unsatisfactory analysis and m.p.

This method failed with compound 18A of Table I.

The octahyvdropyridosazines were usually stable com-
pounds. However, 1-alkyl substitution appears to decreuse
stability. For example, 3 -cyclohexyl-3 - phenyloctahy-
dropyrid[1,2-c]oxazine hydrochloride was recovered in 929,
vield after stirring 24 hours in 109, hydrochloric acid or in
409, vield after five hours in concentrated hydrochloric acid.
The hydrochloride of the corresponding 1-methyl derivative,
m.p. 150-151° dec., decomposed into acetaldehyde and a-
cyclohexyl-a-phenyl - 2 - piperidine - ethanol hydrochloride
upon standing at room temperature for a few days. This
instability may account for the failure of formic acid to re-
duce 1-methyl- and l-ethyl-3,3-diphenyloctahydropyrid-
[1,2-c]oxazines to the corresponding N-ethyl- and N-propyl-
2-piperidine-ethanols (method P). In these two cases,
a,c-diphenyl-2-piperidine-ethanol was regenerated.

Attempted Preparation of 1,3-Diphenyloctahydropyrid-
[1,2-c]oxazine.—A mixture of 24 g. (0.1 mole) of a-phenyl-
2-piperidine-ethanol hydrochloride,® 13 g. (0.12 mole) of
benzaldehyde and 100 ml. of methanol was refluxed for 24
hours. The reaction mixture was worked up as described
in method H. The sole product isolated was 8 g. of the
starting ethanol.

Attempted Preparation of Spiro-cyclohexane-1'-(3',3'-
diphenyl)-octahydropyrid[1,2-¢]oxazine and 1-p-Anisyl-3,3-
diphenyloctahydropyrid[1,2-c]oxazine.—In the procedure
of Goodson and Christopher!! «,a-diphenyl-2-piperidine-
ethanol did not react during a 24-hour reflux period with an
equimolar amount of p-anisaldehyde or with a 1009 excess
of cyclohexanone. No water collected in the water trup,
and the original ethanol was recovered.
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TABLE V
2-PYRIDYLMETHYL AND 2-PIPERIDYLMETHYL KETONES AND ESTERS
7’ R O Y R* O R O
A L B. @ L c. m .
N CH—C—R’ N7 —CH—C—R’ N ,—CH—C—R
7
CH:; BI‘ H3
M.p., °C. Vield, Carbon, % Hydrogen, %

No. R’ R? cor. A Formula Caled. Found Caled. Tound
1A Phenyl! CH; 66-68 CuHi;:ON 79.59 79.67 6.20 6.11
1A Phenyl CH; 200-202 35 CuH; ;ON-HC1 67.89 68.04 5.70 5.94
1B Phenyl CH, 163-165° 50 CisH;ONBr 58.83 58.59 5.27 5.30
1C  Phenyl! CH,; 138-140 45 C;;HyuON -HBr 57.68 57.54 7.10 7.21
2A  Phenyl! Phenyl 173-176 54 C4H;sON-HCI 73.65 73.15 5.22 5.32
2B Pheny! Phenyl 216-218° 74  CyH1isONBr 65.24 65.04 4.93 4.94
3A  Cyclohexyl H 133-135 31 CpHuON-HCI® 65.12 65.05 7.57 7.62
3B  Cyclohexyl H 196-198° 77  CuHxONBr 56.38 56.40 6.76 6.83
3C  Cyclohexy! H 175-177 94 C;H»ON-HBr’ 55.26 55.84 8.61 8.81
3C  Cyclohexyl H 171-173 C1sH,;ON-HC1 64.71 64.61 10.09 10.12
4A  2-Pyridyl H 87-88 38  C;.H,; ON:? 72.71 72.82 5.09 5.10
4B 2-Pyridy1 H 192-193° 7 Cqueo.\IgBrge
5A 1-Phenyleyclohexyl’ H 197-198 50 CyH;ON-HCI 72.26 72.09 7.02 7.08
6A OCH; H 115~-1177 (12 mm.) 39 CyHO:N
6B  OCH; H 127-128° 86  CyH:0:NBr 43.92 43.96 4.92 5.03
6C OCH; H 133-135 88  CyH;;0:N-HBr 42.87 43.16 7.19 7.17

e Melted with decomposition. ¢ 2,4-Dinitrophenylhydrazone-HCl, m.p. 188-189°, Aunal. Caled. for C;sHynOsNs:

HCIl: N, 16.69. Found: N, 16.01.
134.5° (ref. 8, m.p. 131.4-131.8°).
¢ Dimethobromide. Amal. Caled.: Br, 41.2.

122-125° (21 mm. ).

a,a-Disubstituted 1-Alkyl-2-piperidine-ethanols (Table I,
Type C). (a) From 1-Methyl-2-phenacylpiperidine and
Grignard Reagents (Method I).—To the appropriate
Grignard reagent (0.2 mole) in refluxing ether was added 22
g. (0.1 mole) of 1-methyl-2-phenacylpiperidine® over a pe-
riod of about an hour. The reaction mixture was refluxed
for 30 minutes, then treated with dilute ammonium chloride
solution. An equal volume of petroleum ether (70-90°)
was added, and the organic layer was evaporated to a volume
of about 150 ml. on a steam-bath. The solution was cooled
overnight at —12° and filtered. The base was usually a
white crystalline solid.

Where the free base was not a solid, the petroleum ether
solution was diluted with three volumes of anhydrous ether
and treated at —10° with 0.07-0.09 mole of alcoholic hydro-
gen chloride avoiding an excess of acid. This white hydro-
chloride was recrystallized from ethyl acetate with 2-pro-
panol.

When cyclohexylmagnesium bromide was used as the
Grignard reagent, this procedure was unsuccessful whether
carried out in boiling ether or boiling toluene. Only the
starting ketone (509, yield) was isolated. A similar at-
tempt to prepare a-cyclohexyl-a-phenyl-1-methyl-2-piperi-
dine-ethanol (Table I, compound 10C) from cyclohexyl-1-
methyl-2-piperidylmethyl ketone (VII) and phenylmagne-
sium bromide was also unsuccessful.

(b) From 1-Methyl-2-phenacylpiperidine and Organo-
lithium Agents (Method J).—The appropriate organolith-
ium compound was substituted for the Grignard reagent
of method I.

(¢) From l-o-Dimethyl-2-phenacylpiperidine and Phenyl-
lithium (Method K).—1,x-Dimethyl-2-phenacylpiperidine
(compound 1C, Table V) was substituted for the 1-methyl-
2-phenacylpiperidine of method I.

(d) From Methyl 1-Methyl-2-piperidineacetate and Grig-
nard Reagents (Method L).—This procedure corresponds
to method I except that methyl 1-methyl-2-piperidineace-
tate (compound 6C, Table V) was added to three molar
equivalents of the appropriate Grignard reagent.

The reaction of cyclohexylmagnesium bromide with
methyl 1-methyl-2-piperidineacetute for 24 hours in boiling
toluene gave an 85%, vield of cyclohexyl 1-methyl-2-piper-
idylmethyl ketone (VII) hydrochloride, m.p. 171-173°,
rather than the expected «,a-dicyclohexyl-1-methyl-2-
piperidine-ethanol (compound 26C, Table I). The identity

¢ Caled.: N, 4.60; Br, 26.3.
4 Reported m.p. 88-89°; J.P. Wibaut and J. I. de Jong, Rec. trav. chim., 68, 485 (1949).
Found: Br, 41.5.
carboxylate: C. H, Tilford, M. G. Van Campen, Jr., and R. S. Shelton, THIs JoOURNAL, 69, 2902 (1947).

Found: N, 4.61; Br, 26.4. The picrate melted at 133—

/ Starting material was ethyl 1-phenylcyclohexane-
¢ Ref. 18, b.p.

of VII was proven by an unequivocal synthesis (compound
3C, Table V).

(e) Hydrogenation of Substituted Pyridine-ethanol
Methobromides (Method M).—The appropriate metho-
bromide of Table IV (prepared by method E) was substi-
tuted for the pyridine-ethanol hydrochloride of method F,
hydrogenation conditions being the same. The 1-methyl-2-
piperidine-ethano! hydrobromides were obtained as white
crystalline solids.

(f) Reductive Alkylation of «,x-Disubstituted-2-piperi-
dine-ethanols. (1) Catalytic (Method N).—As an example, a
mixture of 7 g. (0.025 mole) of «,a-diphenyl-2-piperidine-
ethanol, 3.1 g. (0.07 mole) of acetaldehyde and 75 ml. of
methanol was refluxed for 20 minutes. The resulting solu-
tion was then heated on the steam-bath to remove most of
the volatile products. A mixture of 0.5 g. of platinum oxide
and 75 ml. of methano! was added and the mixture hydro-
genated until the theoretical amount of hydrogen was ab-
sorbed. The mixture was filtered and heated on the steam-
bath to evaporate most of the methanol. The residue was
dissolved in ether, and slightly less than an equivalent
amount of alcoholic hydrogen chloride was added at 0°.
The precipitate was recrystallized from ethyl acetate-
methanol or ethyl acetate—ether. The product was com-
pound 48C, Table I.

(2) Formic Acid (Method O).—A mixture of 0.06 mole
of the disubstituted piperidine-ethanol, 8 g. (0.1 mole) of
formalin, 6 g. (0.12 mole) of 98-1009, formic acid and 40 ml.
of water was refluxed for 24 hours. The reaction mixture
was diluted with 200 ml. of water, made alkaline with 109},
sodium hydroxide solution, and extracted with 200 ml. of a
1:1 mixture of ether and petroleum ether. The extract was
treated with alcoholic hydrogen chloride (0.05 mole) at 0°,
then filtered. The white, crystalline product was recrys-
tallized from ethy! acetate-methanol or ethyl acetate-ether.

When it was more convenient to use the piperidine-
ethanol hydrochloride as a reactant, 7 g. (0.1 mole) of so-
dium formate was added to the reaction mixture.

(g) Reduction of Octahydropyrid[1,2-c]oxazines with
Formic Acid (Method P).—The appropriate octahydropy-
ridoxazine (Table I, type B) was substituted in method O
for the piperidine-ethanol, und forinalin was omitted. This
method failed with compounds 34B and 36B of Table I.

2-Pyridylmethyl and 2-Piperidylmethyl Ketones and Esters
(Table V).—The procediire nsed for the preparation of thesc
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compounds was similar to that reported® for the preparation
of 2-phenacylpyridine, its methobromide and 1-methyl-2-
phenacylpiperidine, with the exception that one equivalent
of phenyllithium was used in place of potassium amide in
the formation of the 2-pyridylmethyl ketones.?
2-Phenacylpiperidine.—2-Phenacylpyridine hydrochlo-

ride was hydrogenated by the procedure reported® for the
corresponding methobromide; the product obtained as the
hydrochloride melted at 167-169° after one recrystallization
from ethyl acetate with 2-propanol.

Anal. Caled. for C;;H;;ON-HCIl: C, 65.15; H, 7.57;
N, 5.84. Found: C, 65.30; H, 7.84; N, 6.10.
4 The semicarbazone hydrochloride melted at 217-218°
ec.

Anal.
N, 18.95.

2-Phenacylpiperidine was obtained by neutralization of
the hydrochloride with saturated sodium carbonate solution
and extracting with petroleum ether (40-60°). The ex-
tract was concentrated under reduced pressure on the steam-
bath. The residual oil was sufficiently pure for use in sub-
sequent reactions.

a-(2-Pyridyl)-a-phenyl-2-piperidine-ethanol.—This com-
pound was prepared from 2-phenacylpiperidine and approxi-
mately four equivalents of 2-pyridyllithium?? according to
method J. The properties of the product are given in
Table I (20A).

a-(2-Thienyl )-a-phenyl-2-piperidine-ethanol.—The imme-
diately preceding method was used with 2-thienyllithium??
substituted for 2-pyridyllithium.

Hydrogenation of «-Phenyl-2-phenacylpyridine Metho-
bromide.—This methobromide (compound 2B, Table V)
(24 g., 0.065 mole) was hydrogenated in 100 ml. of methanol
using 0.5 g. of platinum oxide (method M). The absorp-
tion of hydrogen (0.22 mole) was somewhat greater than
three molar equivalents (0.195 mole) but less than four (0.26
mole). The mixture was filtered and most of the methanol
evaporated on a steam-bath. The residue was dissolved in
250 ml. of ethyl acetate, cooled and filtered. The white,
hygroscopic precipitate gave analytical values close to those
of N-methylpiperidine hydrobromide.

Anal. Caled. for CgHi;:N-HBr: Br, 44.38. Found: Br,
43.5.

The filtrate was evaporated on the steam-bath, and the
residue was recrystallized from 859, methano! yielding 5 g. of
product melting at 53-55°. The melting point of a mixture
of this product with an authentic sample of desoxybenzoin
(m.p. 535-56°) was not depressed, but the melting point of
4 mixture with an autlientic sample of 1,2-diphenylethanol
(m.p. 66-67°) was depressed 30°.

1-Phenyleyclohexyl 2-Piperidylmethyl Ketone.—A mix-
ture of 32 g. (0.1 mole) of 1-phenylcyclohexyl 2-pyridyl-
inethyl ketone hydrochloride (compound 5A, Table V), 130
ml. of methanol and 0.6 g. of platinum oxide was hydro-
genated until hydrogen uptake ceased. The uptake of hy-
drogen (0.34 mole) was intermediate between the amount
required for hydrogenation of the pyridine ring and of both
the pyridine ring and ketone component. The mixture was
heated to 75°, filtered and cooled to yield a white solid (6 g.),
m.p. 317-318° dec., which proved to be a-(1-phenylcyclo-
liexyl)-2-piperidine-ethanol hydrochloride.

Anal. Caled. for CigHy, ON-HCl: C, 70.45;
lound: C, 70.82; H, 9.50.

The mother liquor was evaporated on a steam-bath. The
residue was dissolved in 200 ml. of hot ethyl acetate and
cooled to yield 25 g. (779%) of the desired ketone hydro-
chloride as white crystals melting at 187-189°. An ana-
Iytical sample melted at 188-190°.

Anal. Caled. for CyHxON-HCI:
Found: C, 70.72; H, 9.01.

Infrared spectra of this product exhibited a strong ketone
band at 1720 cm.~!, a band which was not present in the
spectra of the product melting at 317-318° dec.

a-(1-Phenylcyclohexyl)-2-piperidine-ethanol.—The 1-
phenyleyclohexyl 2-piperidylmethyl ketone hydrochloride

Caled. for CqugoONrHClZ N, 18.88. Found:

H, 9.34.

C, 70.88; H, 8.77.

(21) N. Goldberg, L. Barkley and R. Levine, THis Journar, 73,
4301 (1951); N. Goldberg and R. Levine, $bid., T4, 5217 (1952).

(22) J. P. Wibaut, A. P. de Jonge, H. G. P. van der Voort and .
Ph. H. L. Otto, Rec. trav. chim., 70, 1054 (1951).

(23) W. E. Truce and IZ. Wellisch, T'Hls JourNaL, T4, 5177 (1952).
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obtained above was reduced catalytically with platinum ox-
ide (1 g.), one molar equivalent of hydrogen having been
absorbed in 24 hours. A 759, yield of a-(1-phenylcyclo-
hexy1)-2-piperidine-ethanol hydrochloride, m.p. 319-320°
dec., was obtained. This product was identical with the
first crop obtained in the hydrogenation of 1-phenylcyclo-
hexyl 2-pyridylmethyl ketone hydrochloride.

A sample of the base recrystallized from methanol melted
at 80-81°.

Anal. Caled. for CiHxON: C,
Found: C, 79.64; H, 10.23.

A small second crop of the base, possibly a second race-
mate, was isolated: m.p. 97-98°. A mixture with an equal
portion of the first crop melted over the range 70-80°.

Anal. Found: C, 79.20; H, 10.28.

An attempt to convert a-(1-phenylcyclohexyl)-2-piperi-
dine-ethanol hydrochloride to the corresponding octahydro-
pyrid[1,2-cloxazine by method H was unsuccessful; un-
changed starting material was recovered.

a-(1-Phenylcyclohexyl)-1-methyl-2-piperidine-ethanol . —
Reductive alkylation of a-(1-phenylevclohexyl)-2-piperidine-
ethanol hydrochloride by method O gave 669, of the de-
sired 1-methyl derivative, a hygroscopic substance melting
at about 100°.

Anal. Caled. for Con:“ON'HCI:
Found: C, 71.17; H, 9.67.

The base melted at 75-76°.

Anal. Caled. for CgonO.\I: C, 7968, H,
Found: C, 79.82; H, 10.31.

3,3-Diphenyloctahydropyrid(1,2-¢]oxazine Methobromide
(Method Q).—A solution of 4.5 g. (0.015 mole) of compound
1B of Table I, 7 ml. of methanolic methyl bromide (77%,)
and 15 ml. of methanol was heated at 50° for two days in a
pressure bottle. The solution was evaporated to half the
original volume on the steam-bath, diluted with three
volumes of ethyl acetate, cooled and filtered; yield 4 g.
(67%) of white crystals, m.p. 263-265° dec. When re-
crystallized from ethyl acetate with 2-propanol, the product
melted at 272-273°.

Anal. Caled. for CyHyONBr:

Found: C, 65.45; H, 6.87.

3-Cyclohexyl-3-phenyloctahydropyrid[1,2-¢]oxazine
Methobromide.—Compound no. 10B of Table I was con-
verted to the methobromide by method Q. The desired
product was isolated in an 809, yield as a white crystalline
hemihydrate melting at 272-274° dec.

Anal. Caled. for CngsgoNBr'l/gHgo: C, 6253, H,
8.24. Found: C, 62.42; H, 8.18.

Attempts to remove the water of crystallization by heat-
ing 71 vacuo led to decomposition.

a,a-Diphenyl-1-methyl-2-piperidine-ethanol Methobro-
mide.—Compound 1C of Table I was converted to the
methobromide by method Q. The white crystalline product
obtained in a 759, vield melted at 181-182°, A second crop,
evidently a polymorph, melted at 229-230° dec.; a mixture
with an equal portion of the first crop melted at 229-230°.

Anal. Caled. for CyHyONBr: C, 64.61; H, 7.23.
Found: C, 64.30; H, 7.27.

Proof of Structure of o,a-Diphenyl-1-methyl-2-piperidine-
ethanol and 3,3-Diphenyloctahydropyrid(1,2-c]oxazine.——
The necessity for differentiating between these two coni-
pounds (1C and 1B, Table I) appeared early in this investi-
gation as the following experiments will indicate.

A solution of 215 g. (0.77 mole) of a,a-diphenyl-2-piperi-
dine-ethanol (1A, Table I) in 250 g. (4.9 moles) of 909,
formic acid and 150 g. (1.85 moles) of formalin was re-
fluxed for 30 hours according to the procedure of Clarke and
co-workers.1? The mixture was evaporated under reduced
pressure on a steam-bath, made alkaline with sodium hy-
droxide solution and extracted with benzene. Evaporation
of the benzene left an oily base, which in ether solution was
acidified with a slight excess of alcoholic hydrogen chloride.
’21‘(§1e°white hydrochloride weighed 124 g. (47%), m.p. 195~

5°.

Anal.
Cl, 10.60.

This material was recrystallized from mixtures of 2-pro-
panol and ethyl acetate to give two main fractions: (A) 40
g., m.p. 228-230° dec. and (B) 30 g., m.p. 224-226° dec.

79.40; H, 10.17.

C, 71.09; H, 9.55.

10.37.

C, 64.98; H, 6.75.

Caled. for CyHysON-HCLl: Cl, 10.68. Found:
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Equal mixtures of the two fractions melted at 202-203°.
The base obtained from A melted at 116-118°; that from B
melted at 75~77°.

(a) Fraction A.—a,a-Diphenyl-1-methyl-2-piperidine-
ethanol was synthesized unequivocally from 1-methyl-2-
phenacylpiperidine and phenylmagnesium bromide (method
I). The base, m.p. 118-120° (from 959, ethanol), was
identical with the base obtained from A. The hydrochloride
(1C, Table I), m.p. 236-238° dec., was identical with A.24
Subsequently, this compound was prepared in good yields
(75~809%,) by the methylation of o,a-diphenyl-2-piperidine-
ethanol with formaldehyde and formic acid in dilute aqueous
solution.!? This method has been developed as a good pro-
cedure for preparing certain disubstituted 1-methyl-2-piperi-
dine-ethanols (see method Q).%

(b) Fraction B.—A solution of «,a-diphenyl-2-piperidine-
ethanol (0.1 mole) and formalin (0.2 mole) in methanol or
ethanol was refluxed for several hours, followed by evapora-
tion of the solvent and recrystallization of the residue from
aqueous acetone. The product was a white, crystalline
solid, m.p. 77-79°. This was identical with the base ob-
tained from fraction B. The hydrochloride, m.p. 224-226°
dec., was identical with B.

(24) The decomposition point of the pure salt usually occurred in
the range 230-240°, depending on the rate of heating.

(25) R. B. Burtnerand J. M. Brown, THIs JoURNAL, 69, 630 (1947),
described a similar procedure carried out under pressure.

A solution of the base, m.p. 77-79°, in 59 hydrochloric
acid was slowly distilled. Formaldehyde evolved, was
collected in the aqueous distillate and was identified as its
2,4-dinitrophenylhydrazone, m.p. 163.5~165°.2% A mixture
with authentic formaldehyde 2,4-dinitrophenylhydrazone
melted at 164-166°.

Based on the method of synthesis, the analytical data
(compound 1B, Table I) and the fact that the compound
upon degradation evolved formaldehyde, the structure 3,3-
diphenyloctahydropyrid[1,2-c]Joxazine (III, R = H; R’ =
R? = phenyl) was assigned to this new compound. In addi-
tion, the infrared spectra of type II and type IV 2-piperi-
dine-ethanols exhibited a characteristic absorption band at
3300 em.™1, which was attributed to the tertiary hydroxyl
group present. This absorption was absent in type III
oxazines.

Finally, it was found that 3,3-diphenyloctahydropyrid-
[1,2-c]oxazine, when refluxed with excess 259, formic acid,
was reduced to a,a-diphenyl-1-methyl-2-piperidine-ethanol.
This reaction has been developed as a general method
(method P) for the preparation of type IV compounds
(R = H).

(26) A similar procedure was used by W. J. Burke, sbid., T1, 609
(1949). See also W. J. Burke, R. P, Smith and C., Weatherbee, ibid.,
74, 602 (1952).

CincinNaTI, OHIO

[CONTRIBUTION FROM THE NOYES CHEMICAL LABORATORY, UNIVERSITY OF ILLINOIS)

Mannich Reactions of Pyrimidines,

IT,

2-Methylmercapto-4-methyl-6-hydroxypyrimidine and 2-Thio-6-methyluracil?

By H. R. SNYpER, HAROLD M. FosSTER® AND GUSTAV A. NUSSBERGER
RECEIVED DECEMBER 31, 1953

2-Methylmercapto-4-methyl-6-hydroxypyrimidine and 2-thio-6-methyluracil react with piperidine and formaldehyde to

yield monopiperidylmethy! derivatives.

That condensation in both cases had occurred at the same position of the pyrimi-

dine was shown by desulfurization of both Mannich bases to the same piperidylmethyl derivative of 4-methyl-6-hydroxy-

pyrimidine.

Catalytic hydrogenation of the desulfurized Mannich base yielded 2-methylbutyramide, proving the presence
of the piperidylmethyl group at the 5-position of the pyrimidine nucleus.

A preliminary study of the reactivity of the 5-

piperidylmethy! derivative of 4-methyl-6-hydroxypyrimidine as an alkylating agent is reported.

In the first paper in this series! the reactivity in
the Mannich process of the 2-methyl group of 2,6-
dimethyl-4-hydroxypyrimidine, a methylpyrimidine
which has but a single ring-activating substituent,
was reported. 2-Methyvlmercapto-4-methyl-6-hy-
droxypyrimidine (I) contains but a single, strongly
ring-activating substituent, the hydroxyl group.
The methylmercapto group would be expected to
activate the nucleus to some extent. However,
since the methylmercapto group cannot tautomerize
its effect should be much less pronounced than that
of a hydroxyl, thio or amino group.* It was felt
that it would be of interest to study the reactivity
of T in the Mannich reaction and to elucidate the
structure of any Mannich bases which might be
isolated. It was hoped that this study would help
to evaluate the effect of the methylmercapto group
as a ring-activating substituent.

An attempt to condense I with dimethylamine
hydrochloride and formaldehyde met with failure.
However, 2-methylmercapto-4-methyl-6-hydroxy-

(1) For Paper I in this series, see H, R. Snyder and H. M. Foster,
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pyrimidine (I) was successfully condensed with
piperidine and formaldehyde in ethanol solution to
yield a Mannich base having the composition cal-
culated for C;HsN3OS (II). This composition
corresponds to a monopiperidylmethyl derivative
of I. The Mannich base II could conceivably

cHy” \oH
A\fI N -+ Cg,Hqu -+ HCHO —> Clelg.\IzOS
N\
SCH;

I II
have oue of two structures 1la or Ilbh. Structure
ITa, 2-methylmercapto-{-methyl-5-(1-piperidyl-
CH.NC;Hyy

CHglqOH

CsHloNCH2CH2mOH
N

SCHa SCH;
I1a Ilb

methyl)-8-hydroxypyrimidine, is given support by
the report of Poetsch and Behrend® of a nuclear
hydroxymethylation of I.

It appeared that the best approach for deciding
between structures ITa and IIb would be cleavage

(56) G. Poetsch and R. Behrend, Ann., 448, 89 (1926).



