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Recrystallization from DMF-E1Oll afforded NITT [y = (ClI;))
as colorless needles: mp 253-256° dec; yield 7.4 g (85G);
i, sl (em™1) 3180, 1720, 1625, 15533, Aunalvtieal data e
listed in Table I.

1-[2-( Disubstituted anino jethyl]-2-methyl-3-aryl-4-nxodiliy-
droguinazolinium diperchlorates were prepared in a similar way,
without isolation of XII. The products are shown in Table |
(2-9).

B.—AcCl (0.15 g) was added to a mixiure ol NIIT (0.28 g],
pawdered K,CO; (0.2 g), and dry CeHa (3 ml).  The mixture was
stirred overnight at room temperature, treated with H.O (5 1nl),
and made alkaline with 109, K,CO;. The benzene layer wasx
separated, washed with IL,O, and dried (I,COy).  Distillation of
the solvent gave an oily residue (0.3 g), which was dissolved in
L0 and (reated with excess 609, HClOs.  The crude erystalline
produet and EtOH (3 ml) were refluxed for 10 min and cooled.
The separated crystals were collected, mp 233-256° dee, vield
0.35 g Ir spectra of the product and a =ample obtained hy
method A were superimposable.

1-(2-Dimethylaminoethyl)-2-methyl-3-phenyl-4-0x0-1,2,3,4-
tetrahydroquinazoline [XIV, R. = (CH;):]. A.—-To a stirved
suspension of XI1 [Ry = (CIL):) (5.0 g) in 1O (O0 ml) was
added a solution of NaBHs (0.5 g) in ELOI1 (00 ml) at =5 1o
— 2% over 1 period of 3 hr. The mixture beeame cear after the
addition and the solvent wus distilled under redneed pressnre.
To the residne was added H:0 and separated oll was extraeted
with Lit:0. The dried extract was evaporated and the residue
was distilled ar 250-255° (0.2 mm) ta give a vizcous nil, yield
2,0 g (66%¢).  Anal. (CobHuN;O) H, N: (0 paled, 73.75; found,
73.29.
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The oxalate vielded calovles~ plittes (from Me,CO) a1 X6
80° dee.  Analytical data ave listed in Tuble 11 (143,

I-[2-( Disubstitted  aminoiethyl]=2-methyl-5-phenyl-d-oxa-
120, 4-tetrahydroquinazolines were prepared by the same wav
as above. The product= are shown in Tuble 11 (15 223,

B. A solution of NI (1.4 gt aned paraldehyde (0.6G6 gt in
absolnte ELOH (20 mlp was satrated with drey 11CH at 0-5°
and the mixture was allowed to stand at raonn temperatire over-
night.  The solvent wis distiled under rednced pressure,  The
residine was made alkaline with comentrated N1LOI and the
separiated oil wis extracted with EtO,  Distillatdon of the ex-
tract gave an oily residue (1.5 g), which was dissalved in dry
Celle and  chromatigraphed  over ALO. The Cills MeOll
{9812 elnate afforded a1 colorless viscons oil, which wax distilled,
bp 280° (bath temperature) 10.2 mun), vield 0.5 g (320, 1r
spectra of the product and a sample obtained by method A were
superimposable.
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A number of 2-aralkyl-3-pyridinols, prepared by the ammonolysis vf aralkyl 2-furyl ketones, were hydro-
genated to 3-piperidinols. Several of these latter compounds and their N-substitured derivatives were potent
central stimulants. Two of the most active compounds were resolved and the activity was fonnd predominantly

in one optieal isomer in each case,

The clinical usefuluess of pipradrol (IIT) and methyl-
phenidate (IV) as central stimulants prompted the
preparation of the 2-aralkyl-3-piperidinols I (Table I).
These compounds were obtained by hydrogenating the
corresponding 3-pyridinols IT (Table II), followed by
alkylation or acylation where necessary. The 3-
pyridinols II (Table IT), where X = H, werce prepared
by the ammonolysis and concomitant ring closure of
2-furyl ketones to a mixture of the desired II and «n

aralkyl 2-pyrryl ketone V1.
O«
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Ammonia or ammonium salts in various solvent
combinations have been used for this reaction,! but i
the present study ammouia in aqueous methanol gave
the best yields. In some instances the reaction failed.

I'or example, 2-furoviphenylacetonitrile cleaved to
furamide; 2-furvl 9-fluorenyl ketone gave fluorenc
quantitatively, and 2-furyl 9-xanthenyl ketone gave
xanthene and a small amount of the desired 3-pyridinol.
A S-methyl group in the furan ring reduced the vield of
pyridinol to less than 597, No effort was nmade to
isolate the by-produet 2-pyrryl ketones.

The diarvimethyl 2-furyl ketones (Table I} were
obtained in good vield from ethyl furoate and a diphen-
vimethane with NaNH, or KNH, in liquid ammonia.
Several attempts to aeylate furan with diphenylacetyl
chloride and stannic chloride gave ouly traces of ketone,
although this method® has beeiw used successfully for
similar compounds.

The hyvdrogenation of the 3-pyridinols to the 3-
piperidinols was diffieult. With Pt hydrogenation of
the bases in acetic acid or the hydrochloride salts in
cthanol gave complex mixtures eontaining most of the
possible combinations of phenyl, cyclohexyl, pyridine,

(1) ta) H, Leditschike, Augew. Chem., 61, 446 (1949); (L) Chem. Ber., 86,
202 11852); (¢l +hid., 86, 123 (10531: (d) A, P. Duntop and 8. Swailesth,
1.8, Patent 2,636,882 (Marclc 16, 1954) 1 (e) W. Grulier, Cun. J. Chem., 81, 561
11953); (f) Chem. Ber., 88, 178 {1955); (z) B. R. Baker and 1. J. McFvoy.
J. Ocg. Chem., 20, 136 (1933): (1) 1L Rapaport and I Voleheck, /. In
Chem. Soc., 18, 2451 (1956).

(2) Ya. Goldlarli and L. Sworgonskii, J. Gern. Chkem, USSR, 8, 1323
i10138).
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TasLE I: 3-PIPERIDINOLS AND DERIVATIVES

X
Yy v
R
Crystn
No. X Y R 24 Salt® Mp, °Cb solvent® Formula Analyses®
1 CII; H H COOC,H;d¢ HCl 218-219 I Ci1eH24CINO; C, H
6 H H NO CeHs” 160-162 EA CsH30N;02 N
3 II H H CeI’Ia 96*98 H Clng]NO C, H
HCl 298-300 A CisH»CINO H; Ce
AS 199-201 A CxHyNO; C,H
I-PS 171-174 A CieH:2N205 C, H
4 H H H CeH* 94-96 E CisHaNO C, H
d-AT-H.0 214-215 A-W CaoHysNOs C, H
AS? 211-212 A CypHxNO; C, H
5 0 H H CeH7 d-AT-H,0 170-190 A-W CpHzoNOs C H
AS 210-212 A Co2HyNO; G H
6 H ol H CeH ;¢ 190-192 A C1sHy, NO, C H
HCI1 281-286 A CisH2»CINO, C, H
7 H H NH, CeIIs* 171-174 1A CisHu N0 C,H
HCl 224-226 A-E CisHyCIN,O C,H
8 H H H p-ClCeH,4:? HCl 270-274 I-E CisHCLNO C, H
9 H H H CeH™ 104-106 H CiHxNO C, H
HC1 305-307 w CisH2:CINO C, H
10 CII:; H H C:,Hgdm HCI 263*265 AC CmHgsClNO C, H
11 H H H CeHy b HCL 312-314 w CisH3CINO C, H
12 CH; H H CeHs 131-133 H C1oHasNO C, H
AM 194-195 I CuHyNO; C, H
13 H H CH; CeHse 148-150 M CyoHisNO C, H
HCI 253-254 A CsHCINO C H
14 0 H CH; CeHs/ 127-129 I CisHxNO C, H
HCI 269-270 A C1sHyCINO C, H
I-APS 218-220 A-W C2sHyNOs C, H
15 H H CH; CeH;* HCl 270-273 A C1oH2CINO C, H
16 H H H CeHaCsz AI\I 237—238 I CgaHnNOs H, C"
17 CH; OH 0 CeH;4 139-142 E CroHaNO, C, H
HCI 286-288 A-E C1oH:CINO, C, H
18 H }1 H p-CH:;OCeH4 142—143 H CmHgaNOz C, H
HCI 287-289 A C15H,,CINO, C H
19 CH; I H CeHy™ HCI 307-310 w C1oH3CINO C, H
20 H H CH; CeH,y o 159-161 I CisHeNO C, H
HCI1 268-269 A-E C1sH3eCINO H; C»
21 H H CHaCO CﬁHﬁ 184-186 B CongaNOg C, H=
22 H H CH:;CO CeH;,p 231-233 A CgonaNOz C, H
23 CH,;CO H H CeHs HCI1 315-318 A CaeH2CINO, C, H
24 CH,;CO 0 0 CeH,2 HCI 318-322 A C2H24CINO, C, H
25 H H C.H; CeH;m 90-92 H C20Hy:NO C, H
AM 159-160 A-E C24H,oNO; C, H
26 CH;, H CH; CeHs 114-116 H CaH2:NO C, H
HCI 248-252 I-E CaoH26CINO C, H
27 H H CsHs CeH® 98-99 H CaHysNO C, H
HCl 227-228 A-E CauH2CINO C, H
28 CH,CO H CH;, CeH;¢ 93-94 0 CyuHysNO, C, H
HCl 253-255 A-E CaHz6CINO, C, H
29 C.H:CO H CH; CeHs HCL 242-243 A-E CyHasCINO, C, H
30 (CHs).NCO H H CeH¢ AM 212-214 A-EA Cs:H30N20s C, H
31 CH;CO 0 CH;CO CeH; 168-170 IA CrHosNO; C, H
32 H H CsH;CO CeH; HC1 192-195 B Cy3HasNO, C, H
33 H H Ce¢H:;CH. CeHs HCI 249-250 A Cy:HyisCINO H; Cv
34 H H CGH5CH200 CeH,:, 197—199 1\[ CgGH21NO2 C, H

e AM, acid maleate; AS, acid succinate; APS, acid phenylsuccinate; AT, acid tartrate; PS, phenylsuccinate. ® Melting points
were taken in capillary tubes in a Hershberg apparatus and are uncorrected. ¢ A, EtOH; AC, Me,CO; B, benzene; EA, EtOAc; E,
Et,0; H, hexane; I, --PrOH; IA, ©-PrOAc; M, MeOH; W, H;0. 9 From the pyridine analog with H, and Pt in AcOH, ¢ Base bp
218-220° (1 mm). f By the procedure of H. H. Hatt in “Organic Syntheses,”” Coll. Vol. II, A, H. Blatt, Ed., John Wiley and Sons,
Inc., New York, N. Y., 1943, p 211. ¢ C: caled, 71.75; found, 70.80. %[ isomer, °* [«]®®D +26.6°. 7D isomer. * From 2 with
LAH in ether (Soxhlet addition procedure). ! For this compound replace phenyl in the formula by cyclohexyl. ™ Cyclohexyl. » Cy-
clopentyl. ¢ By N-methylation with HCHO-HCO,H, 7 [ isomer, [a]2D —4.6°, obtained by acetylating the d-piperidine derivative.
¢ By rearrangement of 22, [«]?¥p —48°. * From 3 with EtI and K,CO; in Me,CO. ¢ From 3 with allyl bromide and K,COj; in acetone.
td isomer, [«]®D 4-133.4, from acetylation of 14. * Sesquihydrate, [«]®D +4-60.2. * C: caled, 69.50; found, 69.07. » C; calcd,
70.45; found, 71.00. = H: caled, 7.49; found, 8.08. ¥ C: caled, 76.24; found, 75.82. 2 Analyses for the elements indicated were
within 0.4%, of the theoretical values.
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TapLe 1T
AND DERIVATIVES
X
Rl
G inun)
1ur Crystn (8
No. N Y R’ mnp, °C solvent® vield I'ormnla Analyses”
37 i1 ==()ed 102-10:% EA N6 CilCINO, 1
38 H ==()1 63-65 3! [$10] CraHgNO, ¢, 1
39 IT 11 e 219-220 1 48 CulI,CINO C, 1
40 13 O11 e H7=-119 3 02 CpHuNO, ¢, 11
41 CH;, =0/ N0-93 InA 74 Cil e CINO, C, 11
42 CH;, =)0 140-145 (1) Sl CisH;NO, C, 1
Hydrochloride 148-151 I-1A CipHCIN O, ¢, 1
43 CH;, 11 e T4-76" 1 S1 CisITCINO ¢, 1
44 CH; 11 i 46-47F 11 6 CisH;3NO ¢, H
Hydrochloride 180-100 1 CsH,CINO ¢ 1
4H CH; 11 COOC,H; 1051074 1A (4] C1sl1:NO; C, 1
46 H H C:Hgmd 263-2064 A :H,NO c, 1
47 CH;, oI 2-Thenyl” 127-129 A 58 CiH1sNOoS o,
48 CH;, 11 (CH,),N(CITy)peee 164-167 (1) N C; Hy CIN,O 2 1Twe
Acid maleate 124127 1A CyH,:.CIN:O, ;11
49 CH, 11 (CHL)N(Cl). 170171 (2) ST C7HuN,0 (GRS
Acid malecate 124-120 <A CaH26N20s C, 1
50 H» 207 =270 M b} CisH13NO, ¢, 11
51 I 11 0-CI1C,IT; 223129 M 23 Cs 11 CINO ¢, 11
H2 11 11 p-CICI1; 195-195 M 15 Cisl1,CINO: ¢, 1
53 11 11 Cell;, 219220 M ER Chsl T NO ¢, 1
BES Methosulfate 152154 A-TA CalTyN O3 ¢,
55 I1 Ol CeHgu 168170 B3 71 CislTaNOs ¢, 1
56 11 I1 (gl 272-075 INA 5H (el Ty NO (GRS
57 Cls 11 Cy1gmre 103-106 11 67 CisHa NO ¢, 1
58 CH; 11 p-ClC, T, 106109 11 S0 CrallsCINO C, 1
54 Cll; OIT p-ClCH:¢ 133134 11 (i8 CryliCINO, (SRR
60 II= 11 Cill, 196--198 M 3.0 CadIpNO ¢,
61 Cllg 18 CeH:2 120-122 11 N CioHpENO ¢, 11
62 H Il CeHi,CH,e 216-217 M 60 Cr ) NO ¢, 1
63 Clli; Ol Cele 129-1351 M S4 Crol1sNOa ¢, H
64 11 11 ])-CI’{:;OCG”) 206208 M ~ (‘m”]:NOg (.‘, 11
65 CHs 11 Cellyy» 142144 11 74 CrHpNO ¢, 1
66 CH,;CO I8l CelT, 133-135 1 04 C)QHHNO_A (', I
67 Methosulfate 2003--205 1 Ca TN Qg™ ¢, H
68 CH;, 11 Cell;Cllye =78 11 72 Caoll)yNO o, 1
64) C.H; 1k CeHyw Y(--98 11 SH CoalT1aNO G, 1
70 (CH;),NCO 1 Csler 120-121% A NG Cy HuoNLO, C, 1
Methosulfate 159--160 1 CaglTasN2O6S o, 1

1 See footnote b, Table 1. ? See footuote ¢, Table I.

livdrolysis of the methyl ether with 48¢; HBr.
and 8. M. McElvain, J. Am. Chem. Soc., 52, 4006 (1930).
moniym bromide; see ref 1g for procedure.

(3mm). ¢ Bp 173° (2 mm). "~ Cyclopentyl.
pound is 2-(9-xanthyl)-3-pyridinol. ¢ Exeess PhMgBr on 38.
MgBr on 41.
1EtOH,
ealed; 6.94; found, 6.50.

and piperidine groups. The hydrogenation of the
pyridinols as their ether or acyl derivatives gave cleaner
products, although some hydrogenolysis of the ether
and ester functions did occur. The catalytic reduction
of the N-methylpyridinium derivatives, either as the
phenols or as their ethers or esters likewise did not give
single products. In large-scale runs hydrogenation of
2-diphenylmethyl-3-pyridinol with Raney nickel was
more successful.  Only one conformational isomer of 2-
diphenylmethyl-3-piperidinol was isolated from all the
procedures, probably the cis form with an axial hydroxyl
sinee its N-acetyl derivative rearranged to the ester in
acid solution.

¢ For this compound replace phenyl in the formula by p-chlorophenyl.
* From 38 with H.-Pt in AcOT.
7 From 44; see footnote /.
¢ Bp 135° (1 mm).

" 2-Thenyl-MgBr un 42,
" Cyvelohexyl.
« Replace pyridyl by 6-methylpyridyl in the formula,
= From 53 with Nall and dimethylearbamoyl chloride in DM,

4 I'rom
7 From 43 with aqueous KMNOQ;; see K. 1< Crook
* From the pyridol and phenylirimethylam-
¢ From the pyridol: see ref Ib and le and footnote k. * Bp 120°
¢ Alkylation of 43 with NaNH, in liquid NHy.  » This com-
* From 44 with RBr and NaNH, in lignid NH,. ¢ Dh-
“PhMgBron 42, « From 39, ethyl tosylate aud NaOll in 70¢,
v Bp 216=219° (1 mm1).  * See footuote z, Table 1. o 11:

The lactone (V) of a-(3-hydroxy-2-piperidyl)pheuyi-
acetie acid also was prepared since it possesses the main
structural features of methylphenidate (IV). Thus
2-benzyl-3-methoxypyridine was carbethoxylated with
ethyl carbonate and the product was hydrogenated and
cyvelized to the lactone.

I addition to the compounds prepared as stimulauts,
2-benzyl-3-methoxypyridine and its p-chloro analog
were alkylated with dimethylaminoethyl chloride to
give the 3-methoxypyridyl analogs of the antihista-
mines pheniramine and chlorpheniramine.

Pharmacology.—The stimulant effects of the piper-
idinols on mice were determined in the Pharmacology
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TasLE IIT
2-FuryL KETONES

on—COR

Bp (mm)?® Crystn? Yield,

R or mp, °C solvent % Formula Analyses®
p-Chlorobenzyl 87-88 M 55 CH,ClO, C,H
9-Fluorenyl 138-139 A 78 C:H1:0, H; Ce
9-Xanthyl 112-114 MM 80 C1sH1:03 C, H
a~(p-Chlorophenyl)benzyl 206-212 (1) 35 C,sH,3Cl10, C, H
a-(0-Chlorophenyl)benzyl 210-216 (4), 8284 H 60 C15113ClO. C,H
Diphenylmethyl 101-103 H 70 CsH140, CH
Diphenylmethyle 163-164 B 63 CyH 0 C, H
a-(p-Methoxyphenyl)benzyl 115-118 M Ciall140; C,H

e See footnote b, Table I. ? See footnote ¢, Table I. ¢ For this compound replace furyl by 5~-methylfuryl in the formula. ¢ See foot-

note z, Table I. ¢ C: caled, 83.06; found, 83.75.

TaBLE IV
EFFECTS OF 3-PIPERIDINOLS AND DERIVATIVES IN MICE
Stimulant Lethal
dose 2 ? dose,>¢
No. mg/kg ip mg/kg ip
1 1004 300
3 3 100
4 100 100
5 0.3 100
6 10 30
7 3 100
8 3 100
9 3 100
10 30 100
11 3 100
12 10 100
13 1 30
14 1 100
15 300 300
16 10 100
17 30 100
18 100 100
19 30 100
20 10 100
23 10 100
24 0.3 30
25 3 30
26 10 100
27 3 30
28 30e 100e
29 10 100
30 30 300
33 1 100
Amphetamine 1 60

¢ Lowest dose producing moderate increases in motor activity
or reactivity (visual observation). * Compounds were adminis-
tered in water as soluble salts; the dose is calculated as the free
base. ¢ Lowest dose administered at which deaths occurred;
initial screen at doses of 3, 30, and 100 mg/kg. The deaths were
invariably convulsive. ¢ No stimulation; depression and muscle
relaxation only. ¢ Per oral administration.

Department of these laboratories. Dr. Samuel Irwin
supervised this study and the procedure has been
published.? The results are given in Table IV. Briefly
summarized, the 3-piperidinols I, where R is hydrogen
or alkyl, Y is hydrogen, and R' is phenyl, were potent
stimulants. The ether and ester derivatives, excepting
24, were less active as were the diphenylcarbinols and
most compounds with substituents in the phenyl ring.

(3) S. Irwin, N. Siabok, P. DeBiasse, and W. Govier, Arch. Int. Pkarma-
codyn. Ther., 118, 358 (19859).

Compounds 5 and 14, the d isomers of 3 and 13,
respectively, accounted for the activity of the latter
since the [ isomers were almost inactive. Compound
14 had minimal cardiac and respiratory effects at
stimulant doses and was tried clinically.* It was a
potent stimulant, but the dose-response effect was too
marked. At a given dose, due to the variation in the
individual patient response, the level of stimulation
attained frequently was above or below that desired.

The lactone V had 0.01 times the activity of am-
phetamine. Subsequent studies?® correlating the activity
and configuration of the methylphenidate isomers have
shown that the threo form (amino and ester groups
adjacent) is respousible for the activity and that the
erythro form is almost inactive. Nolecular models
indicate that in both the cis and trans forms of the
lactone V, the amino and ester groups are more widelv
separated than they are in the threo form of methyl-
phenidate, and this may account for its lack of activity.

Compounds 49 and 48, the 3-methoxy analogs of
pheniramine and chlorpheniramine, respectively, had
0.1 times the antihistaminic activity of the parent com-
pound when tested in vifro on guinea pig ileum,

Experimental Section

a-2-Furoyl-p-chlorophenylacetonitrile—A solution of 75.8
g of p-chlorophenylacetonitrile in 100 ml of C¢Hs was added
dropwise to a stirred refluxing mixture of 70 g of ethyl furoate
and 30 g of NaOCHj; in 300 ml of CeHs. During the reaction the
benzene-aleohol azeotrope was removed through a helice-filled
column topped by a total-reflux partial-takeoff condenser. After
4 hr the mixture was cooled and filtered, and the orange salt
was washed (C¢Hs). It was stirred with 209, AcOH and Et,O
until it dissolved and the ether extract was washed neutral with
NaHCO;, dried (NasSO,), filtered, and distilled. The yield of
vellow viscous oil, bp 183-185° (1 mm), was 106 g (84%).
Anal. (CyHCINO)N.

p-Chlorobenzy!l 2-Furyl Ketone—The above nitrile (94 g),
in 500 ml of MeOH, was saturated with dry HCI below 5° and
kept at room temperature for 3 days. A crystalline imino ester
salt separated. H.O (1 1.) was added, the mixture refluxed
vigorously for 3 hr, and the MeOH distilled. The produect
solidified when cooled.

Diphenylmethyl 2-Fury! Ketones.—The diphenylmethane (1
mole) was added with stirring to KNH; (1 mole) in 1200 ml of
liquid NH; contained in an insulated (vermiculite) flask. Ten
minutes after this addition, 0.5 mole of finely powdered ethyl
furoate was added during 15 min and several hours later 500

(4) J. Nodine, T. Bode. J. Slap, H. Levy, and P. Siegler, Antibiot. Med.
Clin. Therapy, T, 771 (1960).
(5) I. Weisz and A, Dudas, Monatsh. Ckem., 91, 840 (1960).
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il of dryether.  Stirring was continued overnight aud liquid N1,
often was present the next day. Biher wax added then, can-
tionsly, 300 ml of H,0.  The etlier was separated, dried (K.COy),
fil(ered, and evaporated on a steam batl, I most instances the
dark oil erystallized whea kept at room temperature (or several
day=. Thix erude product containing tetraphenyviethane was
filtered, washed with hexane, and nsed witlnait Turther purifica-
tion.  The mother liquor was distilled v cacnn 10 recover the
diphenylmethane bt yielded a negligible amomnt of produet.
Thix procedure was nsed with o-eliloro=, p~clilaro-, and p-methoxy-
diphenylmethne, xanthene, and fluorene,  The flnoreny] ketone
was alkali soluble and was precipitated from the agueons phase
with AcOll

3-Pyridinols from 2-Furyl Ketones.—The ketone (0.6 mole;
and 900 ml each of MceOIL and 28¢; N1LOIT were hiented to
150-160° in o rocking autoelave dirving 1 e and kep av this
temperature 12-15 hr. The dark mixture was evaporated to
cme-Tonrth volie on the <tearn batlr, 500 ml of Cills was added
1o the hot residue with vigorbus =tirring, and alter caoling, the
product was filtered, washed (Cglly), and reervstallized,  The
aqueons benzene filtrate and washings were extracted with 200
ml of 3¢ NaOlH, and this extract, =aturated with (O, gave
additional thongh more impure prodnet. The initial treatiment
of the concentrated renction mixture with alkali was avoided
where possible ax 1t produeed colored Tmpnrities which were
nat. easily removed.  Very ernde 2-diphenyimethivl-3-pyridinal
was purified nast easily hy heating it with twice 1ts weight of
Acy0) on oa stean bath for 2 hr. An excellent yvield of pure
acelate ester sepurated on cooling.

2-Diphenylmethyl-3-piperidinol.-—1ie pyiidinol (50 g), 5 g
of Raney nickel, 200 ml of purified dioxane, and two dvops ol 500,
NaOIT under s at 125 kg/em? in o racking auteclave were
heated rapidly to 150--155° and kept in this range unul the
theoretical pressure drop had taken place (about 2 hr).  After
rensving the eatalyst and solvent, the residue in 500 ml of ether
was ex(raeted with twa H0-ml portions of 360 NaOIl and vnee
with 110, These extracts gnve 55 g of starting material wheu
siturated with CO.. The ether =olution was dried (K.COy),
filtered, coucentrated on a steam batl, and dissolved in 50-60
ml of hexane. This solution, seeded and kept ar room tempera-
ture Tor severnd days, gave 30-35 g of produet, mp 94-97°,

2-(«-Cyclohexylbenzyl)-3-piperidinol and 2-Dicyclohexyl-
methyl-3-piperidinol Hydrochlorides.--1istillation of the above
hexane liquars gave a complex mixture ol componnds, bp
170-175° (1 unm). Fifty grams of this material in 750 ml of
ether was extracted with snecessive portions ol 5¢C0 1L, each
portion containing ouly enough acid (o form the =alt of cue-tenth
of the base. Fach exiraction was shaken vigoronsly for 10 min
before separating the phases.  The extracts were concentrated
separately and (he salt was reervstallized Trom water.  The
middle fractions gave the monocyclohiexal compound and the
last fraction the dieveloliexyl componnd in yvields of ¢ and 2.2
g, vespectively.

Resolution of 2-Diphenylmethyl-3-piperidinol.®~-A =olition of
37.8 g of detartarie acid in 60 ml of hot 11,0 was added 1o a soln-
tan of 67.2 g of base in 980 nil of warm FtOIl. The solntion
wis seeded with /-2-diphenylmethyl-3-piperidinol d-tartrate if
available hut, with or without seceds, was kept undiznrbed for
48 v The mother liquor was decanted as completely as possible
withont distirhbing the ¢ryvstals which were then stirred briefly
with 50 ml of S0C7 FLOH and filtered mmediately.  The miother
lignor and washing< were combined and =eratched witly a glass
rod and a large crop of needle-shaped erysials separated.  After
5 b these were filtered and washed with adittde tOH. The 25 g
ol d-base d=acid tarirate so obtained was crystallized Trom 55 ml
of Y00 1StOM giving 19 g, mp 170-190°, [«]?> —14.1°. The
hase from this sale had an [o]#n +91.5° The original erop of
i~hase d-tartrate was erystadlized from 150 ml of 8070 THMOH
as initially done and gave 46.1 g of monohydrated salt, [a]2'D
+12.9°  The base from thissalt had [«]%p —91.7°.

lu an attempted resolution with -phenylsuceinic aeid in
aleohol o very insohible neunral salt separated despite the mole
for mole combination of the renciant=.  This salt, [«]®n —27.2°,
gave plpe racenice base and was used o remove the racemate
from pavtally resolved mixtives.

€6 Al rolatinns were dine i DI e 1PLL
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Resolution of 1-Methyl-2-diphenylmethyl-3-piperidinol. - Tl
base (115 g) in 1 L of warm EtOl was mixed with 01.5 g of d-
phenylsuccinie acid in 365 1wl of KO and kept 20 e at voom
temperatinee,  The ervstals weve liltered, washed with 11011,
and recrystallized from 1750 ml ol 8540 GO vielding 55 g
mp 20208 e —53.0% This material, ervstallized frian
S ml Gl 8560 O, gave 40 g of pure base d-neid phenyl-
siretnate, Yo!d P - 37.7° The base irom this salt had an jel*
=201°%: hydrocllaride, [o)®n —&4 19 Methvlation of /-2-
dipheuylmethyl=3-piperidival - with HCOHO-HCOLT alsa gave
the base, fal® 0 -2017.

2-{ @-Cyclohexylbenzyl)-3-pyridinol.——2-Diplienvhnethyl-i-
pyridinol (12 g) m 2000 mi of AcOll was hydrogenated at 507
with 1 g of PtOs and 4.2 kg/cm? of Haomtil 3 equiv were absorbed.
After removing the catalyst and the =olvent ' vacvo, the gnm
was shaken with ether and 390 NaOIT until i€ eryvstallized.
The 4-1 g of prodinet was filtered and washed (11;0). The ether
phase contained 2-djiphenylmethyl- and da-cyelohexylbenzyl-s-
piperidinal, and the aquecus phase coutained 45 ¢ al starting
niterial, The insolubility of the subject pyviding in dilee
NaOH was immexpected.

Ethyl «-/3-Methoxy-2-pyridyl)phenylacetate.— A ~olution «f
SEg (046 mole) of 2-henzyl-3-methoxypyridine in 85 il of ether
wil~ added with ~tirring ta 17.9 ¢ (0.46 mole) nf NaN1H, m GO0
il of Hguid N1l Ten minutes later 28 g (0.28 nimlet of ethyl
rarbonate i MU ail ol ether was added and after T hr the N1l
was diztilled by cantions warming.  The ether sidutivn was
ponred anto ice, separated, dried (K.COy), filtered, and fraction-
ated i vacuo 1o vield 45 g of starting materiad, 10 g of an inter
mediate fraction, wnd 46 g of prodiset,

Ethy! «-(3-Methoxy-2-piperidyl)phenylacetate Hydrochloride.
~The above componnd (15 g) was hydrogenated with 1 g nf
PO, in 200 ml of AcOll nudl 3 equiv were absorbed. The
vesidine after removing the catalyst and the solvent in vecie was
=tirrerl with ethier helow 5% while 5C0 NaOIT was added il the
pH was 10-12. The erher was sepavated, dried (K.COy), lterald,
and treated with dry HCL o give 15 g, mp 193-198°, This
material ervstallized from -PrO1l gnve 8 g, mip 218-219°,

a~-(3-Oxy-2-piperidyl)phenylacetic Acid Lactone Hydrochlo-
ride.— The '-PrO1 liquor trom above was evaporated to driness,
reflixel] with 50 ml of 487 HBr for 2 hr, again cancentrated (o
dramess on the =teaan batl, and heated for 1 hir. The residne
was srirred with ether below 5° and basified with ice-cold 50
NaOll. The ether was =eparated and dried (KyCOy) and the
produet was precipitated with dry HCL Three erystallizations
Irom FOH-EnO gave 0.5 g mp 208-200.5°  dnal.  (Ciallye
CINO. C 1L

2-Diphenylmethyl-3-hydroxy-1-methylpyridinium Hydroxide.
—=2-Diphenylmethyl-3-pyridinol (17 g), 3 g of NaOH, 150 ml of
1L,O, and 100 ml of dioxane were stirred vigorously below 5°
and O g (1A excess) of MeaS0y in 50 ml of dioxane was addel
drapwise.  The mixtnre was kept at pll 9-11 by the dropwise
addition of 5S¢0 NaOIT and the reaction was continued for 3 hr.
The diaxane was distilled and the mixiure was niade strongly
alkaline and extrarted with three 200-ml portions of ether.
These extracts gave 8 g of 2-diphenylimethyl-3-methoxypyridine,
The alkaline solution was coneentrated on the stemmn bath, and,
an coaling, the product ervstallized as a monohydrate. 1t was
filtered and recrystallized from acetone: mp 110-120° Anal.
(el 11aN Oy - 11,0 ) G, 11,

1-Acetyl-2-diphenylmethyl-3-piperidinol.—-A =clution »f 127
¢ (0115 madet of A in 50 ml of dioxane was added with stir-
ring to 66.7 g (0.25 mole) of the piperidinol i 600 ml of dioxane
then warmed on asteamn bath 2 v Afrer 2 days the mixtre
wits filtered to remove the acetate salt, concentrated in cucuo 10
a syrnp, and ponved inoa thin stream into 400 ml of vigoronsly
=tirred 200 HCL The prodoet, 35 g, separated as a fine white
powder.  When refluxed for 24 hr with exeess 2%¢ HCl in 50¢,
EtOL,  this material rearranged 1o the ester hydrochloride
quantitatively.
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