ab Qee footuotes it Table I.

was prepared from 2,6-bis(chloromethyl)pyridine?® in 569 yield
by the Gabriel method.?

6-Methyl-2-pyridinemethanol N-oxide, mp 111-113° was
prepared from 6-methyl-2-pyridinemethanol by the method of
Furukawa.?

2-Nitro-1,3-benzenedimethanol.—1,3-Dimethoxycarbouyl-2-
nitrobetizene?” was rediiced with NaBH, and AlCl; in diethylene-
glycol dimethyl ether by a general method for the rediuction of
esters to alcohols i1 the presenice of nitro groups.?8 The light-
sellsitive 2-nitro-1,3-benzenedimethatiol was recrystallized from
water tu give vellow needles, mp 101.5-102° (32.59 yield).

Anal. Caled for CsHgNO,: C, 52.46; H, 4.95; N, 7.65.
Found: C, 52.30; H, 5.05: N, 7.74.

3-Methylbenzyl alcohol*® and 1,3-benzenedimethanol® were
prepared by the rediictions of methyl m-toluate and dimethyl
isophthalate, respectively, with LiAlH, iu tetrahydrofuran solu-
tions.

1,3-Benzenedimethanethiold! was prepared from 1,3-beuzeiie-
dimethanol according to the general procedure of Frank and
Smith.20

2,5-Thiophenedimethanol, bp 123-125° (0.05 mm), was pre-
pared from thiopheue by the method of Griffing and Salisbury.*?

General Methods for the Preparation of Carbamates and Ureas.
Method 1.—A solution of an aleohol, thiol, or amine in an appro-
priate sulvent siich as pyridiue, benzeue, toluene, acetoue, or
ether was treated with an isocyalate, acyl isocyanate, sulfouyl
izocyalate, isothiocyanate, or carbamoyl chloride at temperatiires
ratiging from room temiperature to the reflux temperature of the
solution for 0.5-108 hr. Reactious using the more volatile iso-
cyallates, such as methyl isocyanate, were conducted in glass
pressure bottles.

Method 2.—A solution of an alcohol and potassinm ¢-butoxide
in ¢-biutyl alcohol was treated with an isothiocyalate at room
temperature.®

Method 3.—A solution of an aleohol i1l beuzene or pyridine
was heated under reflux with an acid azide.

(24) W. Baker, K. M. Buggle, J. 1. W. McOinie, and D. A. M. Watkins,
J. Chem. Soc., 3594 (1958).

t25) J. C. Sheehan and W. A, Bolliofer, ¢bid., T2, 2786 (1950).

t26) S. Furukawa, Yakugaku Zasshi, 78, 957 (1958): Chem. Abstr., B3,
32194 (1959).

t27) A, Woll, Ber., 43, 3474 (1Y10).

(28) H. C. Brown and B. C. Subba Rao, J. Am. Chem. Soc., T7, 3164
(1955).

(29) Br. Radziszewski and P. Wispek, Ber., 16, 1743 (1882).

(30) C. Mettler, ¢bid., 39, 2933 (1906).

t31) A, Koz, ibid., 83, 729 (1900).

{32) J. M. Griffing and L. F, Salisburyv, J. Am. Chem. Soc., 70, 3116
(1V48),

(33) A. Streitwieser, Jr., and J. R. Wolfe, Jr., ibid., 79, 903 (1957).
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TasLE V
QUINOLINE DERIVATIVES
=
(]
RNHCO,CH;
Crystn ————Cualel, Y, ound,
No. R Mp, °C solvent® Metlio? Formula C 1 N C H N
12.5 CIIg 94 5—95 B—J 1 C]zII]-_'N-_'(): 66 6-) i-). 6“ 66 7-) 5 . 70
124 CsH; 129.5-130.5 C-J 1 C;H14N.O, 73.36 5.07 10.07 73.11 5.13 10.25
@b See footuotes in Table 1.
TasLe VI
THIOPHENE DERIVATIVES
R,
AN
S
Va
Ri
Crysin Caled, Y, ound 9———
No. R Re Mp, °C solvent®  Methol" Vormula e 1 N C 1 N
125 11 CUNUCONIICH:  16.5-97.5 15 1 Cil1uN208 49,40 592 16,46 49.36  6.00  16.60
126 CILNHCO0:C M C1sNHCO:CHa 8y-y1 G-13 1 CoHuNsOsS  46.51  5.42  10.85 46.75 5.54  10.88
127 C:HsNHCO:CH:  CoHgNHCO:Clls Y8-100 A-J 1 CieHsN20sS 50,35 6.28  U.79  50.40  6.37 y.58

Method 4.—Primnary carbamates were prepared from the re-
action of an alcohol with sodium cyanate aud triflnoroacetic acid
it methyleuie chloride.

Method 5.—A monosubstituted urea was prepared by heating
all aqlieolls solutioln of a1l amine hydrochloride and KCNO on a
steam bath for 45 miuntes.®

Method 6.—A solution of ai ainiine it a solveit such as ben-
zele or ether was treated with an alkyl or aryl chloroforinate in
the preselice of a base siich as pyridite or triethylamine.

Acknowledgment.—The authors are particularly
grateful to Dr. Max E. Bierwagen and his staff for all of
the pharmacological test results and for helpful com-
ments during the preparation of this manuscript.
Thanks are also due to Mr. J. C. Heffernan for tech-
nical assistance and to the analytical and spectro-
scopic departments for their services,

(34) B. Loev and M. F, Kormenuy, J. Org. Chem., 28, 3421 (1u63).
{35) P. Ruggli and B. Prijs, Helv. Chim. Acta, 28, 674 (1945).

2-Acylimino-1,1-dimethylphenethylamines
and Related Compounds. Anorectic Agents

JouN Krapcuo anp Joun P, Hicu

The Squibb Institute for Medical Research,
New Brunswick, New Jersey

Recetved December 8, 1966

Numerous substituted phenethylamines exhibit cen-
tral nervous system stimulation and anorectic activity.!
We found that 1-(2-imino-1,1-dimethyl-2-phenylethyl)-
piperidine (I), when administered to mice by the oral
route caused significant CNS stimulation and depres-

‘.WR
GCelI;CC (CI’Ig)g:\L(CEI:)& 11C1
IL,R=H
II, R = COCH;,

(1> R. A. McLean in "'"Medicinal Chemistry," A. Burger Ed., Interscience
Publishers, Inc., New York, N. Y., 1960, Chapter 29, p 592,
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TasLe |
2-ACYLIMING=1, F-01ME T Y LIMEENS CHY LAMINES A 8D 1 Geveio CoMPulNDs

.‘\'R
x—@—(f——/( ‘{—B-Hcl
R R”

Nuoreedis

Toxitity vy

e, e ndee,
orel nral
Clhiurine, *, Nitrogen, L), T D,

No. A bt o R 13" AMp, 20 oruds Calil Foai] Caled el e ky rae ket
1 I n 11y 1y NCsldy 1IV5-1757 CuisllasCLING 153,20 1408 1, 5 10,71 1200 T
2 11 COC1 [GIVH Clis N Ut 171-173 CisHusC u 11,48 i1.57 .07 o2 1A 1
3 1 COCH: 1l Clla C1iy NCsHn 14B-150 CigHwCING 10 08 1. 00 568 100 1an
t 1 COCH:Cslls [QEP Clly N5l 168-170  CuyHasCINO Y. 21 BRI .28 I 2

o 11 COCH==CHUsHs  CHs CHy NCsHuw 175-176 Ca e CINO s Toaa sl s
[} 11 COCsHs C'Hy CHa NCsHis 185-186 CullsCINSO I TOoAs NLAG TOA I
v I COCsH-2-C1 1y Clls N5z 192-144 Canldu( el 17t v G.ul A0 &
5 11 COCsls-4-C1 (@ CHls Nslim 103-145 Ca g ClN20 17,40 17 Gl nys >00
4 11 =N0sClls ('Hy Clly NCsHus 224224 Cisll s CINO28 10,24 1 24 812 RO e
10 1 COCsL, Cls 11y NCsllig 185—-187 ClaalTa6( 0 1740 1711 Lobl 14 > 12007 100
11 11 COCHClls 1l Clly N(CHye 118-120 CayHa CIN oy D 4 A20 > 1410
12 1 COCs Clls Clly NCHO 185—187 Calls CINOs Vool [T ! LB 11
o1 CoCH: - (Cllg)a- NCsHiq 158161 CyliwCINO 1016 oA S 7o >10a0 Jir
Relatisl compel, 11C1 sales
11 1-13- Anino-a, a-ditnet iy lplienet iy 1y piperidime 1651-162 CellsCIN: 13,10 14,50 1012 1050 220 > 8t
15 N-[a-(1-Metliy)-l-piperidinvethy hbeuzy1]-2- 252-254  CalHnCIN:O HISTY b2 T2l TR " >uy
plienylacelinide

16 N,N,1,1-Tetrumethy)-2-plienylethiylenediamine 140-141 Cully CIN : 15350 12,75 11 0% Horl M1
17 2-Methivi-2-piperidinopropiophienvie 161-163 CullCINO .21 a2 5.2 Aln A60 12
18" B.3-Dimetliyl-a-plienyl-1-piperitlineetliannl 250-260 CellyCINO 111 1404 Aol S8 204 > 50
M A7-Clilbro-2-1methiyl-2-piperilinopropiopliencue 103-1Y5 Cis o CLNQ L6 2R 1,153 1,83 720 02
20 1-i1-Benzuyleyelohexyl) piperidine 145197 CullwCINO 11 o5 11,44 154 1.61 > 10004 RIS

+ NCill, = piperiding and NCyllgO = morpholing.  * These <alts were erystallizad feow the Fllowiog solveats: 1, 2, 7, 8. 16, aml
19, aeetonitrile: 3, 10, 11, and 13, hutanmie: 4 anl 5, isopropyl alenhol: 6 and 12, acetmiwile—cther: 9, 14, nol 18, ethuanl: 186,
fiest from neetouitrile as a solvate nid theu front methanol-ether: 17 und 20, neetnae. # The By oo pheainetrazine ia this (ext pro-
cedure ix 13 mg/kg. The notarion >r nmenns there was no inhibitioag of fond enustiptina at dose &, (he highest lovel tested. Conngnl
5 wils Lo tesled inwmice: it was about une-half as active ax pheumetvaziue in the dug. 7 LD, ¥ The aahvdroaus form (up 11462
wis nbtaited by heatingat 56° 0t 2mn1, Anal. Caled CL 10.28: N, 8 IR, Found: CL 1035 N, 709, 7 LD. The LDy tiatravenns
i 82mg/kg. ¢ Notdetermined. * This water-insoluble material was fested ax nsuspeasing ta 0.25° agar. * Obtained by the regeting
uf (he free buse of 17 with excess LiAlH, i1t ether; buase mp 104-105° thexane), 1t mp 105-106° (luse ¢ aud 260-26G1° (THC salt i,
i LDa The LDy (intravenous) is 150 mg/kg.

sion of food intake. Treatment of the free base of 1
(It) with neetyvl ehloride yielded 113 the latter showed
preater anovectic activity than I Ta wias treated with
other aeyl chlorides to give some of the compounds
listed in Table I Aeyl derivatives of the analogs
of T in which the piperidino group was replaced by
dimethylamino  and  morpholino.  the modification
wherem the two methyl groups are replaced by «
pentamethylene linkage. i addition to an acyl deriva-
tive of the p-chloro analog of I, were prepared.  Hy-

anndogs were the most active, The former compound
wis less netive than phenmetrazine i mice and equi-
putent i the dog. All of the other compounds result-
g from the above-mentioned structural chauges were
ilso less wetive than 4.

Experimental Section

Meltiog potts are waeortectal,  Infroed speete wete ce-
eurded o1 o Perkio-Elmer Model 21 spectrineter.
1-(2-Imino-1,1-dimethyl-2-phenylethyl)piperidine (Ia).--1u «

drogenation of T gave the amino conipound 14 and the
Intter wiw converted to the phenacetylamido derivative
15. Hydrolysis of I vielded the ketone 17 nnd vedue-
tion of the latter gave the corresponding aleohol 18.

The imino compounds were obtuined by interaction
nf e-uminoisobutyronitriles or 1-piperidinocyelohexanc-
nitrile with phenyl- or p-chlovophenyllithimn.  Treat-
ment of these imino compounds with o variety of acyl
chlorides in benzene resulted in high vields of the
aceyvlimino deriviatives shown in Table I One of the
imino compounds,  1-(1-benzimidoyleyelohexyl) piper-
wdine, wits nostable material; its welting point and in-
fraved spectrum were unchanged after standing at room
temperature for over 6 years.”

OF the variety of aevl derivatives of T (listed in
Table 1), the phenacetyl (4) and methylsulfonyl (9)

{2y Severn] atler sGeble Tinion componnds ae kuowog see R, Laver,
Chea, Ker,, 83, 480 11163,

sulutivg of 1T mole of pheuyllithinum ia 700 nil of ether wis adided
dropwise a <ulating of 7730 g (0,46 1male) of e-piperidinaizabutyn-
aitrile® i 200 wd o ether, aud the mixture was refluxed fov 2 e
This solutiva was vooled and added tooa =olution of 110 g of
NHLCLiu 700 ml of water voataiaing 200 gof ice. The lnvees woere
sepatitted and the wjuesus plinse wis extraeted with ether. The
orginie lavers were coanbined sond deied (NS0, aad the solvien
wits evapurated.  Froetinoation ol the residue gave 104 o a2/
uf pale vellow distillate: bp PH=112° (02w At g
(NH), 6.19 u ¢C==N 1

Anal. Calal fir ColleNa G 78200 11 b0 N,
Foumd: €, 78.15: H. 9.07: N, 12.20

Treatmeat of w =alution of this materinl in ethaaol with 1
apuiv of aleolwlic 1HCT mad dilwting the resnltiag solution with
ether gave I (1)

Similarly, the latevintion of w=dunethylanbnisohatyrootiede,
re-tisrpholianisabutyroaiirde tirepared by hentiog marpholiae

1216,

ciy R daenbsow, L L Cherm Sae,, 87, 1MUG {145,
1 ), Perciaee. S Orge Choca,, 18, SUR V1AL
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aud acetoue cyanohydrin i the nsual manuer®), aud I-piperidino-
cyclohexatienitrile’ with phenyllithium according to the above
procediire gave the following compounds in 80-84¢; yield.

1-(2-Imino-1,1-dimethyl-2-phenylethyl Jdimethylamine, bp 95~
96° (2 mm). dnel. Caled for CHisN.: N, 1472, Found:
N, 14.50.

1-(2-Imino-1,1-dimethyl-2-phenylethyl)morpholine, bp 115—

120° (0.2 mm), mp 45-47° (hexaue). Anal. Caled for CisHuy-
N.O: N, 12,06, Found: N, 12.13.

1-(1-Benzimidoylcyclohexyl)piperidine, bp 148-151° (0.2 mm),
mp 88-90° (hexane). Anal. Caled for CsHxNa: N, 10.36.
Found: N, 10.24.

1-[2-Imino-1,1-dimethyl-2-(p-chlorophenyl)ethyl] piperidine.—
A solution of 115 g (0.6 mole) of p-chlorobromobernzene in 600 ml
of ether was stirred and cooled to —15° in an ice-salt bath and
treated dropwise, over a period of 15 min, with 380 ml of 1.6 N
n-butyllithium i1 hexane (0.6 mole) while maintaining the tem-
perature at —7 to —12°.  The pale yellow solution was stirred
for an additioual 30 min at —10° aud then was treated with a
solition of 76.0 g (0.5 mole) of a-piperidinoizobutyrouitrile in
300 ml of ether. A yellow-oralige precipitate began to separate
from the mixture after about 30 mii.  After standing for 4 days
at room temperatnre, the mixture was added to a cold NH,Cl
sulution and processed il the manuer described for Ia to give
16.2 g (7307) of pale yellow product, bp 155-158° (0.5 mm).

Anal. Caled for C;H»CIN,y: N, 10.58. Fouud: N, 10.73.

1-(1,1-Dimethyl-2-phenacetylimino-2-phenylethyl)piperidine
Hydrochloride (4).—A stirred solution of 40.0 g (0.17 mole) of Ia
in 200 ml of beuzelle was maintained at 15-20° during the drop-
wixe addition of a solution of 27.0 g (0.17 mole) of freshly dis-
tilled phenacetyl chloride in 100 ml of benzene. The mixture
was refinxed for 1 hr, cooled, and filtered to give 62.5 g (939;) of
prodiict, mp 160-165°.  After two cryvstallizatious from 250-ml
portinits of isupropyl alcohol, the material weighed 39.3 g, mp
168-170°, AN 5,83 and 3.98 u (C=0 and C=N).
1-(8-Amino-o,«-dimethylphenethyl)piperidine.—A solution of
20.0 g (0.13 mole) of Ia in 100 ml of ethatiol was treated with
0.) g of PtO..  The mixture was placed i11 a Parr apparatiis under
3 atm of hydrogen and heated to 50°.  The theoretical qnau-
tity of hydrogeu was consumed in 6 hr.  The mixture was filtered
and the filtrate was concentrated under reduced pressure to
give 25.1 g (82¢7) of colorless product, bp 105-107° (0.1 mm),
mp 56-59°.  After crystallization from hexane, it melted at 61.5—
63°.

Anal. Caled for C;HayNa: N, 12.06. Fouund: N, 11.83.

The HCI salt is 14 aud the phenacetyl derivative is 15.

The dimethylamino aunalog (above) was hydrogeuated i a
similar maiiiter to give 649 vield of the amine, bp 87-89° (0.5
mm). The HCI salt is 16.

2-Methyl-2-piperidinopropiophenone Hydrochloride (17).—To
170 ml of cold coucentrated HCl was added 34.9 g (0.15 mole) of
Ia; the mixture was refluxed for 24 hr, cooled, aud treated with a
solittion of 100 g of NaOH 111 130 ml of water. The product was
extracted with ether and the combiued ethereal solutions were
dried (Mg&O,). After evaporation of the solveiit, the residile was
fractionated to give 31.8 g (419 ) of pale vellow liquid, bp 100-
101° (0.2 mm) [1it.8 bp 110-112° (0.5 mm)]. This base was con-
verted to the HCl salt i11 the usnal mauuer (see preparation of Ia).

The ketoues 19 aind 20 were obtained in the same maniuer by
hy-drolysis of the carresponding imino componuds,

Appetite Depressant Test Procedure.—\lice were deprived of
food (water ad libitum) for about 18 hr. Aqueous solutions of
the test drugs were administered arally to groups of mice (10/
duse) and after 15 min they were nffered food pellets (Rockland
Mouse Diet) for a perind of 1 hr.  The amount of food consumed
during this period was theu determiiied. The anorectic activity,
cxpressed in milligrams per kilogram, ix the approximate dose
which cansed a 309 decrease il the normal food iutake. A
<imilar test procedure was iised when a compound was tested
i dogs.

Acknowledgments.—The authors are indebted to
A. Szabo, C. F. Turk, and J. Williams for the prepara-
tion of some of the compounds and to J. Alicino and his
associates for the analyses reported herein.

t3) A. Katz awd . Merkel, J. Prakt. Chem., 118, 49 (1926).
te)y C. L. Stevens and C. UI. Clianyg, J. Org. Chem., 27, 4392 (1V62).
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5-(3-Dimethylaminopropyl)-2,8-diaza-10,11-
dihydro-3H-dibenzo[b,flazepine
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To study the biological effects of replacement of the
aronatic rings by pyridine rings in the antidepressant
drug, 5-(3-dimethylaminopropyt)-10,11-dihydro-5H-di-
benzo[b,flazepine,! the diaza compound I was prepared
as shown in Chart I

CHART 1}
Z x '
N\ | | /N OH,PO, —
NH, NH,
1I
N# SN NZ SN
| | — l I
~ A N A
N N
H |
I (CH.),N(CH,),
I

Pyrolysis of 4,4'-diamino-3,3'-dipicolyl? as the di-
phosphate salt (II) at temperatures in the range of
300°% gave the tricyclic amine III, which was con-
verted into I by alkylation with dimethylaminopropyl
chloride and sodium hydride. The latter was charac-
terized as the tetrahydrochloride and dimaleate salts.

The nnw spectrum of 1,4 measured in CDCl; with
TMS as internal standard on the Varian A-60, is con-
sistent with the assigned structure and shows: (a)
the protons at positions 1 and 9 of the ring. being the
least shielded are furthest downfield, show u singlet
at 6 8.31 (2 H); (b) the doublets centered at & 8.20
(2 H) and 6.95 (2 H) are assigned to the protons at
positions 3,7 and 4,6 of the ring, respectively; (¢)
the bridge protons at C-10 and -11 appear as a singlet
at 8 3.11 (4 H); (d) thetriplets centered at § 3.92 (2 H)
and 2.30 (2 H) and the quintet at 1.v7 (2 H) are the
a, v, and B protons, respectively, of the propyl side
chain; (e) the strong singlet at & 2.18 corresponds to
the six protons of the N (CH;). group.

Compound I was remarkably inactive in most bio-
logical testing procedures. The conipound at an oral
dose of 10 mg/kg did not antagonize tetrabenuzine-
induced sedation® in mice. The standard! had an
ED; of 0.5 mg/kg in this test procedure. At oral
doses of 2-15 mg/kg in the cat, no significant be-
havioral changes were noted. The ED; in vitro

(1) Imipramine: W. Schindler and F. Hafliger, Helv. Chim., Acta, 37,

472 (1954).

(2) E. C. Taylor, A, J. Crovetti, and N. E. Boyer, J. 4m. Ckem. Soc.,
79,3549 (1957).

t3) W. Schindler and F. Hafliger, U. 8. Patent 2,764,380 (1956).

(4) The autlior is imlebted 1o Mr, Milton 1. Yulis of the Vhysical
Organic Cliemistry Department of tlie Scliering Corp. for the interpretation
of the nmr data.

(5) For a review of this procedure, see V. G. Vernier, 1i. M. Hansou,
and C. A. Stone in ''I’syvcliosomatic Medicine,” J. H. Noine aml J. L1
Moyer, Ed., Lea aml Febiver, Vhilalelplia, Pa., 1962, Cliapter 80.



