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B. 1,4-Bis(2-indol-3-ylethyl)piperidine.—A mixture of 4-[2-
(indol-3-yDethvi]piperidine? (15 g) and finely powdered
NaxC03-Hy0 (15 g) in +-PrOH (100 ml) was stirred and refluxed
while 3-(2-bromoethyl)indole (15 g) in ~-PrOH 1100 ml) was
added dropwise during 1 hr.  Stirring and refluxing were con-
tinued for 18 hr, then the mixture wax evaporated to dryness
tn wacuo. The residne was triturated under CHCL several thmes
and an insoluble white solid was filtered off. Evaporation of the
filtrate and recrystallization of the residue from AcdMe-H.0 gave
14.5 g (3390 ) of produet, mp 145-147°,

C. 1-(2-Indol-3-ylethyl)-4-[2-( 2-methylindol-3-yi jethyl|piper-
idine.--A mixtare of 4-[2-(2-methvlindol-3-yDethvilpyridine
(23.6 g) and 3-(2-bromoethyl)indole (22.4 g) in absolute EtOH
(500 mi) was kept at room temperature in the dark for 1 week.
The resnltant solntion of ¢uaternary salt was hvdrogenated at
530° and 2812 kg em? in the presence of PtO, (2.0 g1 for 1S hr.
The produet precipitated and was filtered off along with the
catalys1. Separation from catalvst was achieved by =tirring with
AeNMe; and filtering.  H,O was added to the filtrate until crys-
tallization commeunced to give 15.9 g (3377 ) of produet hydro-
bromide, mp 242-243°

D. 1,4-Bis{2-(1-methylindol-3-yl)ethyl]piperidine.-—1,4-Bix(2-
indol-4-ylethyl)piperidine (2.0 g) was added portionwise to
NaXNTl in lignid NH; prepared frour 248 mg of Na.  After stirriug
for t hir, Mel (1.56 g) in EtyO (10 ml) was added dropwise and
stirritg was continued for 2 hr. NH; was allowed to evaporate
and the residne was stirred with I2t.0Q (100 ml) and H.0 {100 mi>.
Evaporation of the dried (MgRO,) ether luyer and recrystallization
of the =olid residue from Aede-HaO provided colorless needles
(1.2 g), mp 123-124°,
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Sinee the discovery of methadone, the analgetice first
svnthesized by Bockmiihl aud Ehrhart.! the medicinal
chemixt has found 3,3-diphenylpropylamines in general
to be a fertile source of diverse biological activities.®
Qur brief excursion into this area was directed toward
amalgamation of the analgetic properties of the di-
phenylpropylamines with the antianxiety properties of
the thioxanthene-9-alkylamines by attenipting to
prepare the thioxanthene analog (9) of methadone and
some of 1t= congeners.

Applieation of the elassic methadone synthetie
schienie! to the thioxanthene ring system embraced two
problems: (1) preparation of 9-thioxanthenecarboni-
trite (3) m adequate yield for use as an mtermediate,
and (2) conversion of a crowded uitrile to the eorre-
sponding ethyl ketone.

Preparation of 3a fron thioxanthen-Y-ol (la). ob-
tainied by NaBH, reduction of thioxanthen-9-one,® was
accomplished in 619, over-all yield by treating inter-
nmediate  9-chlorothioxanthene (2a)*  with  CuCN.
(Scheme I).  Conversion of 1la to other reactive inter-
ntediates. e.g.. broniide. tosylate, or mesylate, in each
caxe produced markedly inferior results, even when a
nriety of CN- sources was employed. This is not
unreasottable i1 the light of our experience with chloride
2a which 1s rapidly converted to la and thioxanthen-9-

(1) M. Bockmiilitand G. Ehrhart, dow. Chem., 561, 52 (1040).

121 P. A. J. Janssen, "Synthetic Analgesics. Part 1. Diphenylpropyl-
amines.” Pergamon Press, Inc., New York. N, Y., 1960.

(3) . C. Price, M. Hori. T. Parasaran, and M. Polk, J. Amer. Chem. Sou.,
85, 2278 (1163).

¢4y T. P. Hilditely and 8. Smiles, J. Chen. Sne., 99, 145 (1610).
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one n the presence of air.  Thus the vield of nitrite
depends upon the care exercized in olation of the
interntediate.

Alkylation of the Na derivative of 3a with 2-chlor-
N. N-dinrethylethylamine proceeds =moothly to 4a,
which reacts with EtMgBr at 0°. The ketimine
1z completely hyvdrolyzed to the corresponding ketone
(5a) after 30 min at reflux in dilute agueous acid. By
the same scheme 2-chlorothioxanthen-9-ob  (1b)* s
converted to 5b. In eaclt case temperature control
during the Grignard addition ix eritieal, sinee the Mg
dertvative of the ketiniine s nustable above 2570 1n
fact, if 4b and the Grignard reagent are heated to 1007
before hydrolysts, no 8b can be deteeted.  The major
product. 6. apparently arizes by fragmentation of the
Mg adduet driven by the propensity of the tlnoxanthene
systent to delocalize anionie eharge atr C-9.

Alkylation of the Na dertvative off 3a with 2-(di-
nmethylanino)isopropyl  chloride  provides  the two
expected ixomer= 7 and 8. which can be sepurated on
alunmna, Structueal  assignments  are based  upon
several bits of data: (1) relative chenieal shifts of the
N-dMe and C-Me protons based on models reported by
Caxy,* (2) 1somer 7 runs faster than 8 on both ahuning
and sthea gel. and (3) relative reactivity toward the
Grignard reagent.  Neither tsomer reacts with ItMgBr
at room temperature.  Isonter 8 ix consamed only at
temperatures above 100°, but  after agneons acid
treatment no ketonie material can be detected by
analysix of the total product.  lsonter 7 veacts at ca.
50-60° with similar resutts.  Apparently s<terie hin-
drance by the a-Me ix =ufficient to precelude attack of the
reagent at a temperature compatible with addues
stability.  Purther studies indieate that variation of the
solvent and or the halogen has no imfluence on the
temperature requirement.  The utility of Ithi has
1ot vet been explored.,

The mtermediates 4-8 were devold of activity at 10
mg kg (administered snbeutaneousty) when subjected
to three well-known laboratory methods for evaluating
anadgetie activity:  the hot plate method,” the tail
flick urethod.™ and the phenyvibenzoguminoue writhing
metlod.?

Experimental Section

Where analyses are indicated ouly by svmbols of the elements,
analvtical results obtained for those elements were within +0.4",
of the theoretical wvaluesx. Mlelting points (Thomas-Hoover
capillary melting point apparatas) are uneorrected. The n
spectra were measured with a Perkin-Elmer Model 21 spectro-
photometer, nv speetra with a Cary Model 11 vecording =pec-
trometer, and nmr spectra with a Varian A-60 spectrometer
with MeySi as an internal standard,

9-Thioxanthenecarbonitrile (3aj--A suspeinsion ol thwxa-
then-9-0I* (21.4 g, 0.100 mole) in 200 ml of anhydrons Et.0
nnder N was treated carefndly with SOCL (8.0 mi) with stirring
at 0-3°. The alcohol dissvlved before a white <olid began to
separate. After 1 hr at 25°, the solvent was removed in vacuo,
100 ml of anhydrons Csl1s added, and the solution again evap-
orated. All manipulations were performed with rigorons ex-
clusion of air.  Anhydrons (411 (100 wml) and CnCN powder

{7 . 0. Jitek, M. Rajsner. J. 'omykacek, and M. Protiva, Cesk. Furm,.
14, 204 (1965); Chem. Abstr., 65, 2212y (1966).

(6) A.F. Casy, J. Chem. Sor. B 1157 {19606).

(7) N. B. Eddy and . Leimbach, J. Phurmurol, Exp. Therny., 107, 385
(1953).

(8) L. B. Witkin, M. Maugio. and W. E. Barrett, Proc. S Eop. Binl,
Mei., 101, 377 (19501

79) L. Biegmund, R. Cadnus, anl G, Lo, ihid., 96, 729 (1957).
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(17.9 g, 0.20 mole) were added and the suspension was stirred at
reflux under N, for 4 hr. Before cooling the mixture was filtered,
the solids were washed with hot CsHg, and the filtrate was evap-
orated to yield a crystalline residue (20.6 g), mp 85-89°, con-
taining thioxanthene and thioxanthen-9-one, as well as the desired
nitrile (tic). One recrystallization from hexane removed thiox-
anthene and one recrystallization from ¢-PrOH removed most
of the thioxanthen-9-one to provide 13.6 g (619,) of 3a, mp 92.5—
95°, which was pure enough to be used as a synthetic intermedi-
ate. Three additional recrystallizations from -PrOH provided
pure 3a: mp 97-98°, ir (KBr) C=N stretching either weak or
absent; uv max (EtOH) 262 mu (log € 4.0). Anal. (CiHeNS)
C,H,N.

2-Chloro-9-thioxanthenecarbonitrile (3b) was prepared by
the same procedure in 649 yield, mp 134-136° (Me,CO-hexane),
ir (KBr) 449 » (C=N, very weak), uv max (EtOH) 266 mgu
(loge4.1). Anal. (CHsCINS)C, H,N.

Method A. 9-[2-(Dimethylamino)ethyl]-9-thioxanthenecarbo-
nitrile (4a).—A solution of 3a (11.2 g, 0.050 mole) in 30 mi of
anhydrous DMF under N, was treated with 499, NaH in oil
(2.5 g, 0.0530 mole). After ca. 10 min H; evolution subsided and
2-chloro-N,N-dimethylethylamine (8.5 g, 0.070 mole) was added
to the deep red carbanion solution. The mixture was stirred
at 95° for 15 min during which time the color discharged. After
dilution by 2 vol of H»0, the products were extracted into EtOAc.
The EtOAc extracts were washed twice with H;O, then extracted
by three 30-ml portions of 1 N aqueous HCI. The combined
acidic extracts were treated with 10 N aqueous NaOH to pH 11
and the product was extracted with EtOAc.

The residue dissolved in Et,0O afforded a crystalline salt upon
treatment with HCI-Et,O. One recrystallization from 7-PrOH
provided 10.0 g (609;) of pure 4a,HCl, mp 232-234°, uv max
(EtOH) 265 mu (log €4.1). Anal. (C,HiN:S-HCI)C, H, N.

2-Chloro-9-[2-(dimethylamino)ethyl}-9-thioxanthenecarboni-
trile (4b) was prepared in 739 yield from 3b »ieg method A:
mp 71.5-73° (hexane). The hydrochioride crystallized from
+-PrOH: mp 260-261.5°, uv max (EtOH) 270 my (log ¢ 4.1).
Anal. (CsHrCIN,S-HCI) C, H, N.

1-{9-[2-(Dimethylamino )ethyl] thioxanthen-9-yl } -1-propanone
(5a).—A solution of 4a (4.1 g, 0.014 mole) in 60 ml of anhydrous
CsHg was added to a solution of EtMgBr (from 3.3 g of EtBr,
0.73 g of Mg, and 15 ml of anhydrous Et.0) under N; at such a
rate so as to maintain the reaction temperature below 5°. After
stirring at 25° for 18 hr, the pale green suspension was treated
with 30 mi of 3 N aqueous HCI and heated for 0.5 hr on a steam

bath while the Et;0 and C¢Hg were allowed to distil away from
the reaction mixture. The mixture was cooled and the oily
hydrochloride was extracted into CHCl,. Two recrystalliza-
tions from CegHe-hexane afforded 3.05 g (509;) of pure 5a.HCI,*
mp 178-180°, ir (KBr), 5.81 u (C=0), uv max (EtOH) 274 mpu
(log €4.0). Anal. (CyHupNOS-HCI)C, H, N,
1-(2-Chloro-9-[2-(dimethylamino)ethyl] thioxanthen-9-y}]-1-

propanone (5b) was prepared in 419 yield from 4b by the same,
procedure but was isolated as the maleate salt: mp 188-190°,
ir (KBr) 5.85 u (C=0), uv max (EtOH) 277 mu (log ¢ 4.1).
Anal. (ConzzClNOS . C4H404) C, H, N.

2-Chloro-N,N-dimethylthioxanthene-9-ethylamine (6), the
major product if the Grignard mixture is heated to 100° before
addition of the agueous HCI, was isolated as the hydrochloride,
mp 257-258.5°, uv max (EtOH) 272 mu (log ¢ 4.1). Anal
(CrHisCINS-HCI1) C, H, N.

9-[2-(Dimethylamino)propyl] -9-thioxanthenecarbonitrile  (7)
was prepared from 11.2 g of 3a and 2-chloro-N,N-dimethylpropyl-
amine by method A. The crude residue (14.8 g) derived from
the EtOAc extract was dissolved in hexane and chromatographed
on 300 g of neutral Al;O; (Woelm, activity I). Elution with 2%
Et;0-hexane provided 3.0 g of an oil, which was greatly enriched
(ca. 9:1) in the less polar (LP) isomer. Subsequent elution by
Et,0 yielded 8.7 g of a mixture slightly euriched (ca. 6:4) in the
more polar (MP) isomer, The 909 LP fraction was converted
to the hydrochloride salt in Et,0 and twice recrystallized from
EtOH to yield 1.2 g of pure 7-HCl: mp 276-277° dec; nmr
(CDCly) 8 2.42 (broad singlet, *NCHs), 1.20 (d, 3 H, J = 6 cps,
CCH;;) Anal. (ClgHzoNzS HC]) C, H, N

9-[1-(Dimethylamino)-2-propyi] -9-thioxanthenecarbonitrile

(8) was obtained by rechromatographing the above Et,O eluate
on 90 g of neutral ALQ,, eluting with CsHs to remove all LP
isomer, then eluting the MP isomer with Me;CO. The Me,CO
eluate was treated with HCI and the insoluble salt was recrystal-
lized from EtOH to afford 1.4 g of pure 8- HCl: mp 241.5-243°
dec; nmr (CDCl;) 6 2.46 (sharp singlet, *NCHas), 1.29 (d, 3 H,
J = 7cps, CCH;). Anal. (CieHxN.S-HCIH) C, H, N.
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(10) Compound Ba previously reported is the maleate salt: C. L. Zirkle,
U. 8. Patent 3,095,425 (1963); Chem. Abstr., 59, 128429 (1963).



