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peridine-2-carboxamide-6-carboxylate was also re-
covered.

EXPERIMENTAL?®

2,6-Dicyanopiperidine. A solution consisting of 12.0 g.
of sodium cyanide (0.24 mole) and 13.0 g. of ammonium chlo-
ride (0.24 mole) in 50 ml. of water was cooled to 0°. To this
was added with stirring 50 ml. of 209 aqueous glutaralde-
hyde (0.1 mole) during 60 min.; the temperature was kept
below 5°. After another 6.0 g. of sodium cyanide and 6.5 g.
of ammonium chloride had been added, the solution was
allowed to stand at 5° for 10 days. The dark-colored, crys-
talline solid which had separated was removed by filtration
and dried. This solid was then extracted several times with
hot benzene and the combined benzene solutions evaporated
to leave 3.8 g. of yellow needles, m.p. 110-115°. A small
quantity (0.3 g.) was also recovered by extracting the aque-~
ous mother liquors with four 100-ml. portions of ether and
two 100-ml. portions of benzene, combining, drying, and
evaporating. The total recovery corresponded to a 309,
yield.

Recrystallization from benzene after decolorization gave
long, flat, white needles, m.p. 114-115°,

Anal. Caled. for C;H4N;: C, 62.20; H, 6.71; N, 31.09.
Found: C, 62.41; H, 6.71; N, 30.90.

The hydrochloride was prepared by dissolving some of the
compound in benzene and saturating the solution with dry
hydrogen chloride. The product turns dark and shrinks
between 235-250° but does not melt up to 250°; it is very
poorly soluble in 2-propanol and absolute ethanol, fairly
goluble in 959, ethanol, and readily soluble in water. Hot
solutions in 909, ethanol exhibit a strong hydrogen cyanide
odor.

Anal. Caled. for C;HioN;Cl: N, 24.48. Found: N, 24.03.

The N-nitroso derivative was obtained as pale yellow,
felted needles after recrystallization from benzene-heptane
(2:1); m.p. 143.5-144.5°.

Anal. Caled. for C;HN,O: C, 51.21; H, 4.91; N, 34.13.
Found: C, 51.04; H, 4.83; N, 34.08.

Piperidine-2,6-dicarbozamide. Recrystallized dicyano com~
pound (0.5 g.) was added in small portions to 5 g. of 959 sul-
furic acid chilled in an ice-water bath. Each increment was
allowed to dissolve before adding the next because too rapid
addition caused a fume-off. The yellow colored solution was
allowed to stand overnight at room temperature, poured
over ice, neutralized to the bromophenol blue end point
with aqueous sodium hydroxide, and cooled to 5°. The solid
was removed and washed with cold water; 0.45 g., m.p. 228
230°. Recrystallization from water did not change the melt-
ing point. Fischer? reported 228-229° for the diamide from
the low-melting isomer of 2,6-piperidine dicarboxylic acid.

Anal. Caled. for C;Hy3N;0,: C, 49.11; H, 7.65; N, 24.55.
Found: C, 49.32; H, 7.80; N, 24.66.

2,6-Dicyanopiperidine (ca. 1 g.) was dissolved in 25 ml.
of absolute methanol; the solution was cooled to 5° and
saturated with hydrogen chloride. Initially the hydrochlo-
ride separated, but it dissolved in the excess hydrogen chlo-
ride. During the 5 days that the solution stood at 5° a fine
white powder separated; the latter was removed by filtration
and retained (A). The methanolic filtrate was evaporated to
dryness, the solid residue dissolved in 5 ml. of water, and
neutralized with sodium bicarbonate. Evaporation of this
aqueous solution on the steam bath left a residue which was
first extracted several times with chloroform (B) and then
with absolute ethanol (C); the remaining residue was sodium
chloride. Extract B was evaporated and the solid residue
twice recrystallized from carbon tetrachloride, white needles,
m.p. 110.5-111.5°. The analyses are consistent with those
required for methyl piperidine-2-carboxamide-6-carboxylate.

Anal. Caled. for CeHuN0;: C, 51.59; H, 7.58; N, 15.05.
Found: C, 51.65; H, 7.79; N, 14.82.

(3) All melting points are uncorrected,
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The solid, m.p. 210-215°, recovered by evaporating ex-
tract C, was once recrystallized from methyl ethyl ketone
plus ethanol and once from water, coarse prisms, m.p. 227-
229° (dec.). Admixture with the piperidine-2,6-dicarbox-
amide prepared above did not depress the melting point.

Fraction A was dissolved in methanol-water, neutralized
with bicarbonate, and worked up as before. A chloroform-
soluble fraction melting at 756-80° was obtained but was not
successfully purified.
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In 1951 Brown and Murphey? elegantly demon-
strated that the methyl group of 3-picoline shows
prototropic activity, when they found that the
reaction of 3-picoline, methyl chloride, and sodium
amide in liquid ammonia solution gave a mixture
of 3-ethyl-, 3-isopropyl- and 3-t-butylpyridine.
More recently we reported that 3-picolylpotassium,
prepared from the tar base and potassium amide in
liquid ammonia, can be acylated* with aromatic and
heterocyclic esters to give a series of 3-picolylke-
tones, 3-C;HNCH,COR, (R = aryl and heterocy-
clic) and alkylateds with a series of alkyl halides to
give a number of 3-alkylpyridines, 3-CsH.NCH:R
(R = alkyl).

We have now found that 3-picolylpotassium will
undergo aldol-type condensations with aldehydes
and ketones to give a series of carbinols containing
the 3-picolyl radical.
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In order to arrive at the best reaction conditions,
a study was made of the reaction of benzophenone
with 3-picolylpotassium. It was found that the
interaction of a 1:1:1 molar ratio of 3-picoline:
potassium amide:ketone, using two hours to pre-
pare the anion of the tar base and stirring the reac-
tion mixture for one or two hours after the ketone

(1) This work was performed under Contract No. At(30-
1)-670 between the U. 8. Atomic Energy Commission and
the University of Pittsburgh.

(2) Based on part of the thesis presented by A.D.M. to
the Graduate Faculty of the University of Pittsburgh in
partial fulfillment of the requirements for the Ph.D. degree.

(3) H. C. Brown and W. A. Murphey, J. Am. Chem. Soc.,
73, 3308 (1951).

(4) A. D. Miller, C. Osuch, N. N. Goldberg, and R.
Levine, J. Am. Chem. Soc., 78, 674 (1956 ).

(5) A. D. Miller and R. Levine, J. Org. Chen., 22, 168
(1957).



SEPTEMBER 1959 NOTES 1365

was added gave 279, and 289, yield, respectively, =
of diphenyl-3-picolylcarbinol. When a 2:2:1 molar Tler omwe wengom|T
ratio® of tar base:potassium amide:ketone was em- S DA Zon o
ployed the yield of carbinol was 279,. Therefore, a il - 2
1:1:1 molar ratio of 3-picoline:potassium amide: | S
carbonyl compound and a total reaction time of 812l o ek Segoma|S
three hours were used to prepare the ecarbinols g = % R e A B i I
which are found in Table I. It should be pointed out ; IS |e® @ow bongen =
that prior to our study, Nunn and Schofield’ re- g =g
ported that the interaction of 3-picoline, sodium i I.C —n wem mme g | Oe
amide, and 2-amino-4’-methoxybenzophenone gave Slelflmy Zan Zo2= aols2
a 14.59, yield of 1-(o-aminophenyl)-1-(p-meth- = CIEIRE RREE TRREYS o
oxyphenyl)-2-(3-pyridyljethanol. Also, Tilford and S _§ = %
Van Campen® had used the procedure of Nunn z 53 <lgg g2 Fgszaolod
and Schofield” to condense 3-picoline with benzo- 2 2l n Nmn wmonas | I
phenone and obtained a 7%, yield of 1,1-diphenyl-2- gl LEr Ee R0 T
(3-pyridyl)ethanol as compared with the 279, yield g = E‘,
which was obtained in the present study. o i 'i“ B
Although all the alcohols listed in Table I were é aloo o038 Socoon g
obtained in only low yield by the present method, g g A% AARR AERZLEZ T E
the simplicity of the route to these difficultly g §|HE =2ED mmh SELT | g2
accessible compounds compensates to some extent 2| = |00 OUU UTUUCU 82
for the low yields. It should be noticed that the 2 33
product obtained from the reaction of 3-picolyl- = Elaem s e n :;i ;"
potassium with p,p’-bis(dimethylamino)benzophe- gl =F| 7 . T a5
none is the olefin, 1,1-bis{p-dimethylaminophenyl)- & £=
2-(3-pyridyl)ethene, which undoubtedly arises from § R
the dehydration of the initially formed carbinol, <7 . . = | ZE
1,1-bis(p-dimethylaminophenyl) -2- (3-pyridyl) eth- ~ E| S = x I8 &~
= W = NS H o D0 s — - .
anol. 22 5P IR LDESGERER | B
It was established that the carbinols appearing z ré] ~ ﬁ % = = 9\!? ?; :' z 3’9 ‘é 2 25 2z
in Table I contain the 3-picolyl radical by elucidat- £ R Al b alale kel =i
ing the structures of three representative examples. £ o §
The product from the reaction of 3-picoline with "'“ < ?:;?:
benzophenone was shown to be 1,1-diphenyl-2- z “lere con mowomw |38
(3-pyridyl)ethanol, A, since it was identical with gl 5 07 7 7 ~To=as s
an authentic sample which was prepared in 65% E > §_§
yield from the reaction of 3-phenacylpyridine* 8 S
with phenylmagnesium bromide. = - % é
N & <
, KNH:/NH; = zZ f?ff:
3-C;H,NCH; + C¢H;COC:H; w——jl = b ﬁ% o ; ;_C
3-C5H,NCH,C(OH)- S ST ZEESES 22
7 (CeHs), T mE O e SUC LS4 EZ
3-C;HNCH,COCH, + ! = <%
CeH;MgBr— A 3 £z
3-CH,N = 3-pyridyl radieal E, 5 E£
Similarly, the properties of an authentic sample I - N _{:;_5
of 1-(3-pyridyl)-2-phenyl-2-propanol, B, 3-C;H.- £ T E . C.H B2
NCH,C(OH)(CH);(CsHs), which was prepared in 2 CZ ZmE HEETCITEC
889 yield from 3-phenacylpyridine* and methyl- 2 1O LLC DoorUs :i:: é
magnesium iodide, were shown to be identical with 3 ==
those of the alcohol which was obtained from the = ] =1 Z8
reaction of 3-picoline with acetophenone. g z - o S[ET
[ R o j= -~ L jam
(6) BEarlierts it was found that the use of a 2:2:1 molar : % - ig P Tz “’2:‘% T =5
ratio of tar base:potassium amide:ester or alkyl halide © _% o E :EE\ ,;;5558 C:f,i =
gave considerably higher yield§ of products than were ob- E oL 2 8 R X530 RIS
tained using a 1:1:1 molar ratio of reactants. 2 |lZ0< ToO=E QRR G R I
(7) A.J.Nunn and K. Schofield, J. Chem. Soc., 716 (1953). F|O% ZEG ZRTECRT| S
(8) C. H. Tilford and M. G. Van Campen, Jr,, J. Am. O A0 TOan DDLU U= < Z
Chent. Soc., 76, 2431 (1954, =
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Since 3-phenacylpyridine, which was prepared
in 389, yield* from the reaction of 3-picolylpotas-
sium with methyl benzoate, has been converted
to carbinol B in 889, yield by reaction with
methylmagnesium bromide, the over-all yield of B
is 37%,. Thus, this synthesis appears to be superior
to the 3 - picolylpotassium — acetophenone route
which gives only an 119, yield of B. However,
since the carbinol A was obtained in essentially
the same over-all yield, 279, and 259, respectively,
by the 3-picolylpotassium-benzophenone and the
3 - phenacylpyridine — phenylmagnesium bromide
routes, the first method is preferable to the second
since it does not involve the initial synthesis of 3-
phenacylpyridine.

The structure of 1-(3-pyridyl)-2-methyl-2-pen-
tanol, which was obtained from 3-picoline and
methyl n-propyl ketone, was elucidated by reduc-
ing it with hydrogen iodide to 1-(3-pyridyl)-2-
methylpentane and comparing this 3-alkylpyridine
with an authentic sample which was prepared in
869, yield by alkylating 3-picolylpotassium with
2-bromopentane.

KNH:/NH,
3-05H4NCH3 + CH3C003H7-n —_———

3-C:HL,NCH.C(OH)(CH;)(C;Hi-n)

HI
3-C:H,NCH; + KNH:/NH;
CH,CH,CH;CH(Br)(CH;) ———>

3-C:H,NCH,CH(CH;)(CsHr-n)

EXPERIMENTAL®?

General procedure for preparing 3-picolylcarbinols from 3-
picoline, aldehydes, and ketones. With the exceptions noted
below, the following procedure was used for effecting these
reactions.

3-Picoline (0.2 mole, 18.6 g.) was added over a 15-min,
period to a liquid ammonia sclution of potassium amide,
prepared from potassium (0.2 mole, 7.8 g.) in 350-400 ml.
of anhydrous liquid ammonia, and the mixture was stirred
for 2 hr. The aldehyde or ketone (0.2 mole in an equal vol-
ume of anhydrous ether) was added, the mixture was stirred
for 1 hr, and then the reaction was quenched by the addition
of solid ammonium chloride (0.41 mole, 22.0 g.). The am-
monia was replaced by 200 ml. of ether and the mixture was
poured onto crushed ice, made strongly acidic with concen-
trated hydrochloric acid, and extracted with several por-
tions of ether. The combined ether extracts were dried
over Drierite. The aqueous solution was made basic by the
addition of solid sodium carbonate, was extracted with
several portions of chloroform and the combined extracts
were dried over sodium carbonate. Distillation of the ether
-extracts gave recovered aldehyde or ketone and distillation
of the chloroform extracts gave recovered 3-picoline and
the 3-picolylecarbinol.

When the reaction mixture from 3-picoline (0.2 mole),
potassium amide (0.2 mole), and benzophenone (0.2 mole)
was quenched with ammonium chloride and poured onto ice
and hydrochloric acid a solid, consisting of benzophenone
and 1,1-diphenyl-2-(3-pyridyl)ethanol hydrochloride pre-

(9) The 3-picoline used in this study was supplied
through the courtesy of Dr. F. E. Cislak, Reilly Tar and
Chemical Corp.
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cipitated. This solid was filtered and washed with several
portions of cold anhydrous ether, in which the benzophenone
is soluble and the carbinol hydrochloride is insoluble, to
give 22.0 g. of recovered benzophenone, m.p. 48-49° alone
and when mixed with an authentic sample, and 16.7 g.
(27%) of 1,1-diphenyl-2-(3-pyridyljethanol hydrochloride,
m.p. 240-243°. The carbinol hydrochloride was recrystal-
lized from methanol.

Anal. Caled. for CisHsNOCL: C, 73.19; H, 5.78. Found:
C, 72.87; H, 5.86.

Refluxing the carbinol hydrochloride with 209 metha-
nolic sodium hydroxide solution for 2 hr. converted it
quantitatively to 1,l-diphenyl-2-(3-pyridyljethanol, m.p.
143.8-144.4° (from methanol).

When the reaction mixture from 0.2 mole each of 3-pico-
line, potassium amide, and p,p’-bis(dimethylamino)benzo-
phenone was quenched with ammonium chloride and was
poured onto ice without adding any hydrochloric acid, a
solid precipitated which was fractionally crystallized from
959, ethanol to give 19.5 g. of recovered ketone, m.p. 172.5-
174°, and 17.2 g. (25.0%) of 1,1-bis(p-dimethylamino-
phenyl)-2-(3-pyridyl)ethene, m.p. 129.4-130°.

Preparation of authentic sample of 1,1-diphenyl-8-(8-pyri-
dyl)-ethanol. 3-Phenacylpyridine* (0.055 mole, 11.0 g.),
dissolved in 100 ml. of anhydrous ether, was added over 90
min. to phenylmagnesium bromide (0.06 mole) in 200 ml.
of anhydrous ether. The reaction mixture was refluxed for
4 hr., was cooled to room temperature, and was then poured
onto a mixture of ice and concentrated hydrochloric acid.
The white precipitate which was present was filtered and
recrystallized from methanol to give 11.0 g. (65%) of 1,1~
diphenyl-2-(3-pyridyl)ethanol hydrochloride, m.p. 240-
243°, Using the procedure described above the carbinol
hydrochloride was converted quantitatively to 1,1-diphenyl-
1,1-diphenyl-2-(3-pyridyl)ethanol, m.p. 143.9-144.4° alone
and when mixed with the material prepared from the reaction
of 3-picolylpotassium with benzophenone.

Reduction of 1-(3-pyridyl)-2-methyl-2-pentanol. The pro-
cedure used was modeled after that employed by French and
Sears® for the reduction of diphenyl-3-pyridylearbinol to
diphenyl-3-pyridylmethane.

A solution of 1-(3-pyridyl)-2-methyl-2-pentanol (0.039
mole, 6.9 g.), glacial acetic acid (28.0 ml.), concentrated
hydrochloric acid (7.0 ml.), and hydriodic acid (23.0 ml. of
479, aqueous solution) was refluxed for 2 min. and poured
onto 100 ml. of water containing 10.0 g. of sodium bisulfite.
The mixture was made strongly basic with 409, sodium
hydroxide solution and was extracted with several portions
of ether. The combined ether extracts were dried cver an-
hydrous sodium sulfate and distilled to give 4.1 g. (65.0%)
of 1-(3-pyridyl)-2-methylpentane, b.p. 120-122° at 25 mm.;
picrate, m.p. 75-76° alone and when mixed with an authen-
tic sample prepared from the product obtained by alkyl-
ating 3-picoline with 2-bromopentane (see below).

Synthesis of 1-(3-pyridyl)-2-methylpeniane. Using the pre-
viously deseribed procedure’ for the synthesis of similar com-
pounds, 1-(3-pyridyl)-2-methylpentane (28.0 g., 86%, b.p.
120-122° at 25 mm.) was prepared from potassium amide
(0.4 mole), 3-picoline (0.4 mole, 37.2 g.), and 2-bromo-
pentane (0.2 mole, 30.2 g.).

Anal. Caled. for CyHiN: C, 80.92; H, 10.50. Found: C,
80.70; H, 10.29.

This compound gave a picrate, m.p. 75-76° (from ethanol-
water).

Anal. Caled. for CHN:Oq: C, 52.03; H, 5.14. Found:
C, 51.80; H, 5.06.
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