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A number of novel aminoalkylindoles have been prepared and tested for central nervous system depressant

netivity,

Many of the compounds have significant activity against the aggressive behavior of fighting mice.

The tremulbus syndrome produced it mice by injections of p-methoxyphenethylamine was effectively blocked

by mauy of the componuds tested.

Interest in indole-containing molecules has con-
tinued to grow in recent years because of the increasing
speetrum of biological activity found among this
group of compounds. Within the narrower field of
tryptamines, wide variations in biological activity
exist even between relatively closely related com-
pounds,! many of which strongly affect the central
nervous system.? Because of our interest in com-
pounds possessing central depressant activity, a series
of novel substituted tryptanmine derivatives has been
prepared for pharmacological evaluation.

One of the speeific objectives of this study was to
prepare tryptamine analogs containing a 3-anilinopyr-
rolidinyl group (A) or a l-phenyl-3-pyrrolidinylamino
group (B), both of which have structural features in
common with the known phenylpiperazinyl analog (C).
Derivatives of C are reported to have tranquilizing
properties.?
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A B C
R = substituted 3-indolylethyl
R’ = Hor alkyl

Isosters A and B have a degree of conformational
freedom that C does not have and thus may fit more
comfortably into the same receptor as C or possibly
prefer a different one. One then might expect isosters
A and B to produce a physiological response which
differs either in degree or kind from each other or from
C.

Chemistry.—Most of the tryptamines in this series
were prepared by the general method of Speeter and
Anthony* which involves the acylation of an appropri-
ately substituted indole with oxalyl chloride, conver-
sion of the resulting glyoxyl chloride to the desired
glyoxamide, and lithium aluminum hydride (LAH)
reduction to the corresponding tryptamine (Chart I).

The novel pyrrolidines (Table I) used in the syn-
thetic sequence were prepared by (A) the nucleophilie
displacement of the tosylate of 1-benzyl- or 1-phenyl-3-
pyrrolidinol®® by an amine or phenoxide ion followed

(1) (a) R. V. Heinzleman and J. Szmuszkovicz, Progr. Drug. Res.. 6,75
(1963): (b) V. Erspamer, 1bid., 8, 151 (1961); (¢) M. Gordon in ‘“‘Medicinal
Chemistry.'' A, Burger, Ed., Interscience Publishers, Inc.. New York. N. Y..
1960, p 398; (d) J. ¥, Kerwin, C". ', Balant, and G, E. Ullyot, ¢bid., pp 568~
HTD.

(2) 8. Acclier, D, W, Wylie, L. 8. Haceis, T. R. Lewis, J. W. Scliulenberg,
M. R. Bell, R. K. Kullnig, and A. Arnold, J. Am. Chem. Soc.. 84, 1306 (1962).
(3) D. W, Wylie and 8. Archer, J. Med. Pharm. Chem.. 5, 932 (1962).

1) M., E. Speeter and W, €. Aathony, J. Am. Chem. Soc., T6, 6208 (1954).

t5) Yu.o Ao Acbuzov awl Yoo A, Ocebinaikov, Dokl Akad, Nauwk SSSR,
117, 812 (W) Clem. Abstr,, 52, 81211 (1058).
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by catalytic debenzylation in the case of the 1-benzyl
compound, (B) displacement of the chlorine from 1-
benzyl-3-chloropyrrolidine’ followed by catalytic de-
benzylation, or (C) addition of an amine to N-phenyl-
maleimide followed by lithium aluminum hydride
reduction to the desired pyrrolidine (Chart IT).
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¢ See Table I for assignment of Y.

Several tryptamines produced by the lithium ala-
minum hydride reduction of the glyoxamides were
further transformed by standard procedures into
ester and carbamate derivatives as described in the
Experimental Section.

In all cases but one, the styrene double bond of the
tetrahydropyridine glyoxamides (19 and 21-24, Table
IT) was able to withstand lithium aluminum hydride

(8) C.D. Lunsford. J. W. Ward, A. J. Pallotta, T. W. Tusing, E. K. Rose,
anl R. 8. Murphey, .J. Med, Pharm. Chem., 1, 73 (1159).

(1) ¢, D, Luusforl, A, D, Cale, le., I W, Waed, P. V., Fraako, and
L deakios, o, Med, Chema, T, 302 (11264).
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Method Pp, °C Reeeyseu
Couprl R Y of prepn” ity solveul®
1 CellsCHle NHCsHe A 160-164(0.01} |
2 CellsClle  N(CHs) Cells A 170-173(0. 2} |
B CeHsCH2 NHCsH4OCli-o A 174-175(0.02) 1p
1 CsHsCHe  OCsH4OC Hs-0 P 150-152 (0. 051
i H NHCsH;s ! 100-105¢0. 021 .
i I N(CIL)Cells 92-94(0. 2 I
7 I NHCsH4sOCHs-0 J/ 110(0.02: 1p-1E
8 I OCsHsOCH;z-0 f 103-104¢0.021 Ip-1L
Y ('s115 NHC:Hgs-n A 120~122¢0.013 Ip-11
1) s N1l (& B0-92 (0. 01y I

SNec Chart 1T for a description of the methods.,
verted. < Finnarnte salt, ¢ Maleate salt,
drochloride salr.

reductivn. The one exception was glyixamide 20
which yielded, a= the primary produet. compnund 56
contalning a eompletely saturated piperidine ring.
ax well as a hvdroxyl group vn the ethyl side chain.

(')H
N N C.H-
| |

CH, CH,
20 56

The formation of the aminoethanol side chain rather
than the fully saturated aminvethyl group wus ex-
pected in this case based au the findings uf Heinzelman
and Szmuszkoviez'® who earried vut similar reduetions
on other 3-indolvlglvoxaumides methylated in the 1
posttion.

The nmr spectrum of 56 (Table III) shawed na
olefinie absorption, three additional protons in the
aliphatic region (compared to the unsaturated analog),
a replaceable hydroxylic proton at 7 6.0, 1 methyl
stnglet at 7 6,45, and a single protou quartet (the X
portion of an ABX system) centered nt r 4.9 which
corresponds to the earbinol methine.

A seecond method for preparing 4-phenyl-1,2,3,6-
tetrahydropyridyl analogs is  exemplified by the
facile dehydration of the 4-phenyl-4-piperidinol de-
rivative 30 with acid to yield 34. Propiouvlation of
30 with propionyl chloride gave the ester 31 (Chart
1.  Alkvlation of 16 with excess methyl indide nsing
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¢ See footnote ¢ of Table I1 for solverd abbrevintions.
I Catalytic reduetian of the corresponding N-henzyl componid.

= =Claled, G ~Fowwl, G- e

Alp, 2O Foruwuda « H [ 11 N
13014057 CulluN04% 0817 1555  T7.60 68.45 6.52  T.10
120-122¢ B0V 6.85  T.33  61.00 6.80 T34
1461184 66.31 6.58 T .0l

03 66.64 6.78 7
76.29 717 4.04 7641 T .47 5.00
7 T

T8 T4.03 8.70 17.27  73.85 8.51 IT.07
12:4--125¢ BI.BL 6,90 w50 6128 T.02  u.b
100-1029 54,96 7.87 11.31 a54.56 T.Tp 11.71
120812454 7020 6.10  AT.TD F.Ilu B.18
145-118" 144110 CLaN o 5774 83D .82 D821 8.TH 060
211-214° L CIN B2.11 8.03 I3.07  62.25 8.17 12.03

= Melting poitts are aucoc-
o Hexamate =alt. > Ily-

the =lightly midified procedure of Pachter and Kloet-
zel® gave an excellent vield of the dimethylated glyox-
amide 17, Glyoxamide 19 was converted to 20 using
the same methnd. Reduetion of 17 with lithiom
aluminnum hydride then gave the expected amino al-
cohol 57 (Chart IV).
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The structure of 57 was suppurted by its nmr sper-
trum which displaved two methyl singlets at 7 7.5 awl
5.4, o replacenble hvdroxyl group at 7 6.6. and the
charaeteristic single-proton quartet of the c¢arbinol
methine centered at 7 4.9

Pharmacology. Isolation-Induced Aggressive Be-
havior.—Aggressive behavior was induced in Dublin
male albino mice using the method of DaVanzo, of al.®
Isolated animals attack control mice introduced inte
the cage of the isnlated animals; a well-directed attack
ix used as ann end point in this test.  Block of this
attack 1s regarded as evidence of drug effect.

Texts were always carrted vut 60 min after drag
administration.  Compounds were dissalved or sus-
pended 11 physiologieal saline.  Groups of five mice
were tested indtially with a dase of 20 mg/kg ip. In
those cases where n coniplete block was achieved with
this dose, the 50¢; cffective dose was estimated by the
method of Litchfield and Wileoxon. '

(3Y 1. L Pachirer aod N Rivetzel, J. e, Chent. Soe., T4, 1321 (1854,

9t 1. Davanzo, M. Daagherty, R. Ruckar(, and L. Kaog, sycho-
phormovelogia, 9, 2HE (19605,

i1y Jo Liteldield ad Fo Wileoxon. J. Plarmacol. Kzptl, Thevap., 96, 99
ARSI
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GLYOXAMIDES®

R N“ R,

R,
Tudole Recrystn Mp. Yield, ———Caled, tp—-— —~—Found, Yp——-
Compd substituents? z solvent® ocd % Formula C H N C H N
11 H Ni] AE 216-218 70 CuHuN:0s 65.10 5.46 10.85 65.19 5.48 10.97
OH
12 H I\'i] M 170-172 30 CaHsN302 72.05 6.75 12.60 71.63 5.91 13.02
NHCH;
CHQ
13 H Ni] Ac 200-202 48 CaHzuN30s 69.40 5.83 11.56 69.59 5.84 11.64
NH
CH, i - . - .
14 H N OH EA-T 159-201 33 CaHxN20s 72.39 35.79 8.04 72.12 5.97 8.17
QCH.,
15 H N @ B-1 175-177 83 Ca(H2oN 204 69.21 5.33 7.69 69.55 5.57 T7.9Y
o]
16 H .\'HAC,;Hs AE 218-220 76 CisHisN202 74.98 5.30 9.21 74.89 5.19 9.31
17 R = CH:* N(CH )AC;H; B-1 113-114 70 C2(H2N:0: 75.88 6.07 8.43 75.82 6.29 8.4l
18 H NO‘Q B-1 160-162 79 CaHusF3sN20: 65.99 4.78 7.00 66.05 4.9+ 7.08
CF,
19 H N /)CHH] Ac 193-195 86 CaHisN:02 76.34 5.49 8.48 76.25 5.37 8.23
20 R = CHs N /)C.,H~, A-W 173-175 92 C2:H20N202 76.72 5.8 8.13 76.71 5.80 8.16
21 Ry = CHs N /)CDH-, E 165-167 72 C2HxN:02 76.72 5.8 8.13 76.75 5.89 8.14
22 Rs = 56-OCHs N / C:H, Ac 236-239 63 C23H22N 204 70.75 5.68 7.18 70,35 5.85 7.18
23 Rs = 5-Cl N /)CbH:. E-W 200-202 49 C2HirCIN202 69.13 4,70 7.68 68.83 4.57 7.71
24 H ND—OF AE 195-197 68 C2HuFN:0s 72,40 4.92 8.0+ 72.33 4.90 8.17

@ Many of the intermediate glyoxamides were not isolated in a purified form.

® Ry, Ry, and R; = hyvdrogen except where noted-

¢ Solvent abbreviations: AE, absolute ethanol: E, 959, ethanol; A, acetone; Ac, acetonitrile; B, benzene; EA, ethyl acetate; Et, ether;

I, isooctane; IE, isopropy! ether; Ip, isopropy! aleohol; M, methanol; W, water.
/ Prepared by methylation of 19; see Experimental Section.

methylation of 16; see Experimental Section.

In general, the most active compounds (Table IV)
which blocked the aggressive behavior of fighting mice
were the 4-pheunyltetrahydropyridine derivatives 34,
35, 51, 52, and 55. Tt is interesting, however, that
tetrahydropyridine derivatives containing 5-methyl
and 5-chloro substituents on the indole ring (53 and
54) were completely devoid of tranquilizing activity
in this test.

The anunopyrrolidine analogs (25, 42, and 43)
which are structurally related to the known phenyl-
piperazine derivatives all had similar potencies but
were not as active as the tetrahydropyridine analogs.

The most active compound in this test (31) was
also shown to be a potent analgesic.!' Introduetion
of a m-trifluoromethyl group, however, resulted in a
compound (33) which demonstrated o tranquilizing
action at the dose tested as well as sharply reduced
analgesic potelicy compared to 31,

(11) Compounds 81 and 83 (demonstrated analgetic activities (EDsg irt
mice) of 0.40 and 26.8 ip mg/kg. respectively, using tlie electric stimulation
method of P. Nilsen [Acta Pharm. Tozicol., 18, 10 (1961)]. Using the same
metliod. morpliine demonstrated an analgetic EDso of 1.72 mg/kg.

4 Melting points are uncorrected. ¢ Prepared by

p-Methoxyphenethylamine (PMOPA)-Induced
Tremors.—It has been reported that certain methoxy-
lated derivatives of phenethylamine produce eatatonia
or a hypokinetic rigid syndrome when injected into a
cat, and 1t has been suggested that the bilosynthesis
of these compounds in the Parkinsonian may explain
the symptoms of this disease.!?

We have found that administration of p-methoxy-
phenethyvlamine (50 mg/kg ip) to mice results in a
syndrome consisting of tremors, lateral head shake,
straub tail, horripilation, and lacrimation. I'emale
Dublin albino mice are given the test drugs, solubilized
or suspended in saline, 60 min prior to being challenged
with PMOPA. Adequate numbers of controls are
given only PMOPA, when the test animals receive it.
The animals are observed for 20 min or until such time
as the symptoms abate in the controls. The end point
used in this test is complete abolition of the syndrome.
When warranted, ED;/’s were established by the
method referred to in the previous section.

(12) (a) A. M. Ernst, Nature, 198, 178 (1962); (b) Acta Physiol. Phar-
macol, Neerl,, 11, 48 (1962): (¢) Psychopharmacologia, T, 383 (1965),
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lwelole Recreysin - Claled, 9 - o e ol e -
Cowmpl =ibslkitients® Z solvent? Yorwmula « H N C 1 N
N CH
25 13 : {'—l'll Ip-1E  124-128 B CuHuNOR4 65.03 T.88 1i.24 65,19 .83 11,22
—
20 13 N 11 ‘ ‘ 5 b les Ns TGS TLAY 13,70 T8.82 Tooir 1H.8)
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2 H o= N / 50-55¢.% T3 CallsCINSOS 6751 6.7 551 67.72 T.07 7.3
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()0

Ip-IE  IBu-172% 18 CallsCIFNID? 62,43 587 5 83 62.58 5.8 6.02
DCLU H

50 1t N />(‘H r-1 158-140 26 CatleN 82400 Tt .26 83,45 7.8 017
BH] 1t N />(‘.‘H;F'p o 157-154 1% CyllaF Ny TRTZ 6.5 874 THDE 6,71 .60
N
i 1 N pCHCE -1 152151 [EUR IS § PR S 5.T1 TS 7132 5.T1 TN
e I N >(-‘Hl(~1.-‘.‘..1 1 104- 101 12 Ca 045 623 T.A2 Tt s TLe2
38 1 N A Ha-11 78 CullsN20 THOL O TO88 1215 T2.8) T.ul o 12,20
Ol
wmoI N OCH B TO-RB T8 CulleN Oy L6y L.82  5.57 1B 6.7 5.0l
()()(‘@()(‘H
OCH,
P
0 I N ¢ ¢ 60 o Ny O BY. 63 L.l 11,07 BY.3D 1.7 L I
OOCNHC HLOCH -p

oo N / (\’CH , . T1 o CulleNaOs 55,58 6.65 w35 63.3% 6.86 .57
|)|)('—.\'H~<:>()(‘H

OCH
T
12 It v —I—\ [DEAY 1D~ 1013 T2 CyllsNs TR T8 1216 TR.TE TLUHO O 13,05
NCH
[
[
12 1l COLN A PEETT 8l Ul laCING T2 R IA NLSG T2 NOIT O 16TT
NG
11 Iy = Cll, \.: ¢ |G B N0 (TS PF T2 &I 12,60 TR 822 13 0d
NCH
15 R: = CH; X Ip-Ac  208-209" 52 CuHaCIN.O 64,16 T.51  9.98 64.37 T.U8 w.T2
OH
16 Re = (Hy N (1L Al 119-121 79 CuwlligNalds BS.4T Gl B.2Y 0 68.41 YoHL .22
e l)(l('/ OCTH
=Oin
/_ -
I Re = Clly Nl p 112111 17 CalluNyO: 8550 TS 8.85 8347 751 8%l
1 B DO \q“” . . G0 U N0, TOOTHOT O 1107 T2O08 7 OIN 0L

{
YN
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TasLE 111 (Continued)
Indole Recryvstn  Mp, Yield, ———=Calell, %———~———Fountl, Yo———
Cougrl stbstilueris" 7 solvent? °Cce % TFormila C H N C H N
{
1Y Rs = 5.6-0CIls C“”A\—D\‘CH ¢ e 71 CuHzN:04 72.79 7.70 11.07 73.00 .59 11.17
50 R = 5,6-0CH; NC\ 1p-EL 85-1007 CuHlnCIN:0s*  58.80 7.09 8.57 59.04 6.96 8.2
OH
51  Rs = 5.6-OCH; N />CDH= B 125-127 31 CxHzuN:0: 76.21 7.23 7.73 T5.78 T.14 T.97
52  Rs = 5.6-0CH; N )CH. p-I 116-118 51  CuHsN:0: 76.56 7.50 7.4 T6.1T 7.40 7.30
Re = Clh
53 Rs = 2,5-Clls (\ />CH_ B 150-152 61  CosHasNe 83.59 7.93 8.42 83.38 7.92 8.72
54  Rs = 5-Cl N )CH, B 168-170 53  CzHuCIN: 74.87 6.28 8.32 75.10 6.20 8.26
55 R = Cll \ />CH, Ip 210-292" CallxCINS® 74.87 7.14  7.94 Ti.67 7.26 8.04
(31-[
36 7 CHCHN  )CH, B-I  137-139 34  CxHzN:O 79.00 7.84 8.38 79.20 7.95 8.4l
~
J
CH.
?H (\'H,
= .\‘AQH
37 | \CHCH’ k 42 Cu:HuN:0 78.71 7.55 8.74 718.36 7.51 8.71
N
{
CH.

* Ry, Ry, and Rs = hydrogen except where noted.

rected and refer to the free base except where solid derivatives are noted.
/ Precipitated from ether with ethereal HCL

phy on Florisil, eluted with benzene-acetone.
i Benzete solvate.

In general, the compounds which blocked the PMOPA
syndrome most effectively (Table TV) were the same
ones that most effectively blocked the aggressive be-
havior of fighting mice (31, 34, 35, 52, and 55). In
addition, several glyoxamides were also effective (16
and 17). The most active compound in this test
was the analgesic (31). Again, no activity was found
in the m-trifluoromethyl analog 33.

A number of classical anti-Parkinson agents such as
trihexyphenidyl hydrochloride and secopolamine were
found to be without effeet in preventing or reversing
the PMOPA-induced syndrome. Large doses of chlor-
promazine prevented the syndrome but not without
concomitant neurotoxieity.

Monamine Oxidase.—The method described by
Youngdale, et al.,** was used for these determinatious.
Guinea pig liver was used as a source of enzyme.

Only four compounds in this series showed signifi-
cant MAO-inhibitory activity in the test used. By
far the most active compounds were the related pyr-
rolidinol analogs 38 and 45.

Experimental Section

All melting points (uncorrected) were taken by the capillary
ntethod in a Thomas-Hoover Uni-Melt apparatus. Nmr spectra
were determined with a Varian A-60 spectrometer (TMS as
reference). Infrared spectra were determined on a Beckman
IR-8 recording spectrophotometer. Microanalyses were con-
ducted by the Micro-Tech Laboratories, Skokie, I1l., and Spang
Microanalyvtical Laboratory, Aun Arbor, Mich. The following
experimern(al procedires ilhistrate the genernl methods aud

(13) G. Youngdale, D. Anger, W. Anthony, J. DaVanzo. M. Greig,
R. lletnzelman, H. Keasling, and J. Samuszkovicz. J. Med. Chem., T, 415
(1961).

» See footnote ¢ of Table I1 for solvent abbreviations.

7 Hydrochloride monohydrate; water removed before analysis.
on grade IIT nentral alumina, eluted with benzene—petroleum ether.

¢ Melting points are uncor-
¢ Viscous oil purified by column chromatogra-
¢ Ether solvate. * Hydrochloride salt.
* Viscous oil, purified by colimn chromatography

¢ Hexamate.

modifications thereof used to synthesize the compounds listed it
Tables I-T11.

1-Benzyl-3-(0-methoxyaniline )pyrrolidine Fumarate (3).—The
crude tosylate prepared from 3 moles of 1-benzyl-3-pyrrolidinol
was dissolved in 300 g of o-anisidine (practical), and the mixture
was stirred and heated slowly under nitrogen until the tempera-
ture reached 130°. At this temperature, a rapid exothermic
reaction took place which raised the temperature rapidly to
160°. After cooling with ice—-H,O to 130° the mixture was
stirred for 2 hr. The temperature was raised to 160°, and the
mixture was stirred an additional 2 hr. After cooling to room
temperature, the mixture was dissolved in 3 N HC] and extracted
several times with ether. The acidic layer was neutralized with
309, NaOH, and the resulting free base was extracted into CHCl,.
The CHCl; extracts were dried over MgSO, and evaporated under
reduced pressure to an oil. The oil was fractionally distilled
(Vigreux column) yielding 335.7 g (409 ) of pure produect.

3-(0-Methoxyanilino)pyrrolidine Hexamate (7).—Three 95-g
batches of 1-benzyl-3-(o-methoxyanilino)pyrrolidine in 300 ml of
ethanol were catalytically reduced in a Parr apparatus using
109, Pd-C. The bomb was heated to ca. 30° before reduction
would take place. After the theoretical amount of hydrogen was
taken up, the catalyst was filtered, and the solvent was evapo-
rated. The product was distilled at reduced pressure; yield 149 g
(77%).
1-Benzyl-3-(o-methoxyphenoxy )pyrrolidine (4).—A mixture

of 102 g (0.70 mole) of sodium guaiacolate, 137 g (0.70 mole) of
3-chloro-3-benzylpyrrolidine, and 1 1. of dimethy! sulfoxide was
heated with stirring for 16 hr at 112-115°. The mixture was
cooled, diluted with 1 1. of H,0, and treated with 80 g (1.0 mole)
of 509, NaOH solution. The solution was extracted with ether,
and the combined extracts were washed with H,0 and dried (Mg-
S04). After the solvent was evaporated, the residual oil was
distilled at reduced pressure; yield 92 g (47%).

3-(0-Methoxyphenoxy )pyrrolidine Hydrochloride (8).—A solu-
tion of 85.0 g (0.3 mole) of l-benzyl-3-(o-methoxyphenoxy)-
pyrrolidine in 300 m! of 959, ethanol was treated with 8 g of
Raney mnickel. The mixture was shaken several hours and
filtered. The filtrate was placed in a Paar reduction apparatus
and ca. 10 g of 109, Pd-C was shaken with hydrogen at 60°;
absorption ceased when one-third the required amount was
absorbed. More catalyst (ea. 15 g) was athled aud hydrogenation
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~=——PAOPA assay —~—- - —Fiphtiag nouse

g’ No. nyg, No. MAOQ,

ke protected /Ky protetcied inhily a:
Cowepel  ip o, tested  ip o, lestwl 108 A7
I 25 0220 055 0
12 25 0/4 20 }/“,—) 2
13 20 (/4 20 1/5 1
14 25 (/4 20 3/5 10
15 ol 0/3 20 16D 28
16 25 /0 20 0/5 0
17 25 D/ 20 240 15
18 20 0/5 20 375 24
10 25 0/4 20 (17 0
20 25 0/4 20 045 0
21 25 0/4 20 070 ()
2 25 0/4 20 045 ()
23 25 0/4 20 30 ()
24 25 04 2() (S Y
25 o) 353 20 455 O
26 25 0/4 20 075
27 25 (/4 20) 475 0
28 25 04 20 1/5 ..
29 FiDa = 24 20 3/0 ()
30 25 /4 20 045 4
32 . EDy = 14 .
33 25 0/5 20 0/5 0
34 1D =7 Ey =7 20
39 EDy =7 EDs = 8 ()
36 20 0/5 20 0
b 1D = 12 2 0
A ED = 20 20) 64}
34 40 0/3 20 9
40 S0 0/% 20 2
41 0 1/3 20 !
42 50 0/3 20 4
3 20 0/4 ED, = 6
44 50 0/3 20 9
4505 s 90 4
46 0/3 20 0
47 1/4 1Dy = 15 0
48 273 20 0/5 L1
44 0/3 20) 270 ()
S0 0/4 20 1/h ()
ot 0/4 1Dy = 14 .
a2 4/4 I = 11 ]
a3 0/4 20 05 0
¥ 0/4 20 /5 0
i) =6.7 12D = 12
a6 0/5 90 045 0
a7
Pz LD = 2.5
CDE" I I);O =33

o CPZ = chlorpromazine. ® CDE = chlordinzepoxide.

coatimed until | eqaiv of hydeoger was absorbed.  The saspeu-
sioir was cooled and filtered, and the =nlvent was evaporated at
reduced pressure. The residual oil was distilled; yield 48 g (33¢;).

3-Methylamino-1-phenylpyrrolidine Hydrochloride (10).—A
stirred solution of 70 g (0.4 mole) of N-pheitylmaleimide in 600
ml of dry ether was cooled in ice while a strenm of MeNH, gaz
was passed through undil no more 3-methylantino-l1-phenyl-
succiniinide precipitated. T'he crade product was recrystallized
from betzewe: mp 108-115°, vield 86 g (8097). Thin layer
chrontatography hidicated some impurity.

To a stirved suspensiowcof 71.5 ¢ (1.9 )noles) of LA ia 1.5 L
of THP nuder nitrogen was adiled, over 15 win, 75 g (.37 mole)
al ¢rude 3-methylamino-1-phenylmaleimide suspended in 250 nil
of TIIF. After addition, the mixture was heated (reflux) for
3.5 hr, vooled, ard carefully hydrolyzed with H.O. The resulting
solilds were filtered, and the filter cake was washed several times
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with THF.  Evaporatione of the solverd Trom the conldaed
Gliates gave ervde prodact which was distilled ar vednewd pres-
sarer vield 30 g 6l
1-iIndol-3-ylglyoxyloylj-3-cu-methoxyphenoxy ipyrrolidine
(15).- - Ty ac=tiveed ixtare of 11.5 g (0.06 mole) of 5= o-methosy-
phenoxy ipyrredidice o 100 wd ol CHCL o 1O g vd N0y 1
Somlb af ThO was addes] over T e, (1) g (0,06 molet of solid
inlole-3-glyvoxyloyt chlovide.  After stiering 1 b, suother 25
ol 0 was dded, ol <tieving wies cotcinared s saddivional 2 .
The arganic Lovier was <epded el wished saecessively witle
TLO, 5 VO TRO, aed 20 VNGO ATGer deving over NMgRO-.,
the salveal wus rerceyed ore a tording evapueator yicldiog o
viseols b wlich =oce solidified.  Thie <olid was <uspeieled @
hoy betzene saul trected with wbsolaie aleobod wail iy dissulved.
The volume «f <olvent was redaced by abaat owe-thied, tlea
treated while hot witle isoucetane,  AQer cooling, 1700 0 o8
of produact precipitated.
1-:1ndol-3-ylglvoxyloyl}-4-phenyl-1,2.3,6-tetrahydropyridine
(191 A =olatinr of 195 g (0.1 mole) of 4-plhieyevi-125.0-tetr-
hydvopyridite fo-dreochlocide in 100 1al of CHCL was alded o
solittione of 20 ¢ of LCOL o Tad ml of 110, To the stined
Alspetsion wies sulded, portioawize, 200 ¢ (0198 moled of <olil
indole-3-glyvoxybovl eldoride, The miximree wis =ticrad 30 aic
after sddition wis vorapleted; the produet precipitatel
1-{Indol-3-ylglyoxyloyl)-3-pyrrolidinel (11). A :olationof 120 g
(0014 raole of S-pyerolidinol awd 3 g of Na,COyin s al of HaO
wits trestted all it onee witkeS w 1.0 H taoles of tndole-3-glvoxyloy]
chloride wd <thyred @ jmoone teiperanee for 24 Ta. Thae prodnoet
wis retoeved by Bl
1-{({1-Methylindol-3-y!)glyoxyloyl|-4-phenyl-1,2,3.6-tetrahy-
dropyridine (20). A <tirved solutiorr of 20 ¢ (0.06 1ole) of
-(indol-3-vlglvoxvioyD-4-phenyl-1,2)3 6-tetrahiydropyridine
350 ml of vetlaxing taethyl ethvl ketone wus (reated all at owee
with 23 ¢ ol powdered KO followed immediately by 198 ¢
(014 reole toffCHYT 2udded dropwise,  After 3 min Gtrring) the
mixtare wits Gliered, coal the filirate was evaporated to ane oil
which cryv=tallize L
N-Methyl-N- {1-methylindol-3-yl)glyoxyloyl]-irans-2-phenyl-
cyelopropylamine (17). A stivred solution of 18 g (0.06 mole) of
N-Cidol-3-vlglvoxyloyD-trans-2-phenylevelopropylamive ire 350
il of dey mecayl ethyl ketone was warrned nearly to reflux and
treatmd with 25 ¢ 7045 mole) of powdered KOH. While =tirring
snd genaly refluxing, 40 g €0.28 mole) of CHLT in 50 ml of methyl
cthyvl ketone was added dropwise.  Af(er addition, the mixture
s stirved & min, then filterd. The solvent was removed ander
veduced pressure viclding an oil which ervstallized from benzene-
ooetanc.
5,6-Dimethoxy-3-[2-(3-N-methylanilino-1-pyrrolidinyl)ethyl{-
indole (48).- A suspension of 8 g (0.02 mole) of 1-1{3,6-dimethoxy-
indol-3-yDglvoxylovl]-3-N-methylavdilinopyrrolidine ia 50 nd of
THE was added dropwize to a stirred suspenzion of 3.8 g (0.1
molet of LIAHT, b 100 ml of THEF. After addition, rhe mixture
was refluxed uraler ratrogen foar 3 he and coaled, and the exeess
Lvdride was destroyved cavefally with THLO. The inorganic
precipitate wes dihered saed washed tlheaoughly with TIHF,
The corobiaed €iltrates were then evagprorated uaer vacaam to o
glw=y =olid whicle wordd 1ot crystallize. Tt was diszolved i
betzene atdd chrovatographed on 250 g of 60-100 niesh Florisil,
clnting with berzene contaitdug inereasing ammimts ol aeetove;
vield 4.5 g (607, & A =umple was molecenlarly distilled for araly=is.
3-12-[N-{1-Phenyi-3-pyrrolidiny!)-N-methylamino]ethy! |-
indole (42).- A =u=peusion of g (0.03 mwle) of N-(indol-3-vlgly-
oxvIovl-N-(-pleny-3-pyrrolidiny])-N-methy limine i 50 ml of
THE was addded dropwize to o =tirred mixture of 4.9 ¢ (0.13 moled
of TAAHT, we 100 al of TITE. After adidition, the mixtnes was
refluxed for 3 la awder vinvogen and cooled, and the exeess TiAHL
was destroved cacefully with 11O, The mixture was fltered and
the irorganic peecipitate wis washed thoroughly with THIE.
Evaporation « the econbined filtrates gave ae ol which wus
chroanarographed oo s Flovisil eolanue (60-100 me=h) qod chuted
with benzie cowinang taercasicg amowds of aeebawe; vickd
G iv2 o0 After severd dayvs, the oil ery=tallized.
2-Methyl-3-!2- 3-hydroxy-1-pyrrolidinyl)ethyl/indole Hydro-
chloride (45). A susprasinu of 24 g (0.0 nmole) o 1-H(2-methyl-
tadol-3-yDglvosyloyi[-5-pyreolidicnl e 100l of THEF was
sdded deopwise to sl ieeed e of 15 g (040 wole)d of LiAllL
e 200 1ab o THEFD Avtee adition, the raixtare was retiuxed Toe
3o he wad coobd, aad she exeess LIATH was destroved carelally
with O, The wistoae was tilcered, anad the filter eake was
witshed thoronghly witke THEF.  Evaporation of the corabined
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filtrates gave an oil which was converted to a hydrochloride salt.
1-(1-Methylindol-3-y!)-2-(4-pheny!-1-piperidiny!)-1-ethanol
(56).—To a stirred suspension of 8.6 g (0.23 mole) of LiAlH, in
85 ml of THF was added slowly 15.5 g (0.05 mole) of 1-[(1-
methyvlindol-3-yDglyoxyloyl]-4-phenyl-1,2,3,6-tetrahydropyridine
in 50 ml of THF. The stirred mixture was allowed to reflux under
nitogen for 2 hr, then worked up in the usual manner. The
crude oil was dissolved in benzene and chromatographed on 400
g of 60-100 mesh Florisil. The product was eluted with benzene
containing increasing amounts of acetone. The purified product
crystallized.
1-(1-Methylindo!-3-y!)-2-(N-trans-2-phenyleyclopropyl-N-
methylamino)-1-ethanol (57).—A solution of 10 g (0.03 mole) of
N-methyl-N-[(1-methylindol-3-yD)glvoxvloyl] -trans-2-phenyl-
cyclopropylamine in 50 ml of THF was added dropwise to a
stirred suspension of 6 g of LiAlHy in 200 ml of THF under
nitrogen. The mixture was refluxed for 3 hr after addition,
cobled, treated with 200 ml of THF, then neutralized with a
MgS0,-HO slurry. The salt was removed by filtration, then
washed well with THF. Evaporation of the filtrate gave 9 g of
an oil which was chromatographed on grade III neutral alumina
using benzene—petroleum ether (bp 30-60°) (530:50) to elute
4.0 g (429) of oil. The oil (probably an isomeric mixture) was
molecularly distilled for analysis.
3-{2-4-(m-Trifluoromethylphenyl)-1,2,3,6-tetrahydro-1-pyridin-
yl]ethyllindole (36).—A solution of 10 g (0.023 mole) of 3-
| 2-[4-hydroxy-4-(m-trifiuoromethylphenyl)-1-piperidinyl]ethyl |-
indole (benzeue solvate) in 73 ml of glacial acetic acid-concen-
trated HCl (2:1) was refluxed under nitrogen for 24 hr. The
mixture was cobled in ice and made alkaline with 3 N NaOH.
The organic product was extracted with CHCl; which was then
dried over MgSO,. Evaporation of the solvent gave impure
product (after several recrystallizations). It was dissolved in
benzene and chromatographed on 300 g of 60-100 mesh Florisil
using benzene containing increasing amounts of acetone to elute.
The pure oil obtained solidified.
3-12-(4-Phenyl-4-propionoxy-1-piperidinyl)ethy!}indole (31).
—A mixture of 4 g (0.01 mole) of 3-[2-(4-hydroxy-4-phenyl-1-
piperidinyl)ethyl]indole, 1.2 g (0.01 mole) of propiony] chloride,
7 g of K;CO;, and 30 mlof CHCI; was stirred for 2 hr, Then 0.4
g of additional propionyl chloride was added (stirring for another
30 min). The mixture was treated with 50 m! of H;O and
stirred 30 min. The CHCl; layer was dried (MgSO,) and evapo-
rated under reduced pressure to an oil which crystallized from
benzene—isooctane.
3-[2-(3-N-Propionyl-o-methoxyanilino-1-pyrrolidinyl)ethyl]-
indole (28).—To a stirred mixture of 4.9 g (0.15 mole) of 3-[2-
(3-o-methoxyanilino-1-pyrrolidinyl)ethyl]indole and 7 g of KyCOs
in 75 nil of CHCl; was added, all at once, 1.5 g (0.02 mole) of
propionyl chloride. The mixture was stirred 2.5 hr, then treated
with H0 nil of 11,0 and 10 ml of 3 & NaOH, and stirred an addi-
tional 2 hr. The CHCI; layer was dried (MgS0,) and evaporated
to an oil which was molecularly distilled for analysis.
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2-Methyl-3-{2-3-(3,4,5-trimethoxybenzoyloxy )pyrrolidinyl] -
ethyl}indole (46).—To a suspeusion of 5 g (0.02 mole) of 2-
methyl-3-]2-(3-hydroxvpyrrolidinyl)ethyl]indole and 8 g (0.08
mole) of Na,;CO; in 40 ml of CHCl; was added 4.2 g (0.02 mole)
of 3,4,5-trimethoxybenzoy!l chloride in 30 ml of CHCl;. The
mixture was stirred under anhydrous conditions for 24 hr, then
treated with 25 ml of H.O, and stirred 1 additional hr. The CHCI,
layer was dried (MgS0,4) and evaporated to a viscous oil which
was chromatographed on a Florisil column (60-100 mesh) and
eluted with benzene coutaining increasing amounts of acetone.
The pure oil slowly crystallized from methanol.

3-{2-[3-(3,4,5-Trimethoxybenzoyloxy)-1-pyrrolidiny!] ethy! } -
indole (39).—A mixture of 3 g (0.01 mole) of 3-[2~(3-hydroxy-1-
pyrrolidinyllethyl]lindole, 3 g (0.01 mole) of 3,4,5-trimethoxy-
benzoyl chloride, and 5 g (0.05 mole) of Na,COj; in 40 ml of CHCY,
was stirred under anhydrous conditions for 24 hr. Then, 0.3 g
of acid chloride was added, and the mixture was stirred another
24 hr. The mixture was treated with 50 ml of H;O and stirred
for 1 hir, and the CHCl; was dried over MgS0,. Evaporation of
the CHCl: gave an oil which was chromatographed on a Florisil
colnmn (60-100 mesh) and eluted with benzene containing in-
creasing amounts of acetone. The glassy solid was crystallized
from beizene or beuzene-ligroin giving a solid, mp 79-86° (gas
evolution). Analysis as well as the nmr spectrum indicated ben-
zene solvation.

3-{ 2-13-(p-Methoxyphenylcarbamoyloxy)-1-pyrrolidinyl] -
ethyl }indole (40).—A stirred suspension of 3.5 g (0.015 mole) of
3-[2-(3-hydroxy-l-pyrrolidinyl)ethyl]indole in 13 ml of dry
benzene was treated dropwise with 2.3 g (0.015 mole) of »-
methoxypheny! isocyanate in 15 ml of dry benzene. After the
addition (0.5 hr) the mixture was refluxed for 12 hr when only
a small amount of solid remained suspended. It was filtered,
and the filtrate was evaporated under vacuum to an orange gum.
The product, in benzene, was chromatographed on 200 g of
60-100 mesh Florisil, eluting with benzene containing increasing
amounts of acetone. The glassy solid would not crystallize.

3-{2-[3-(3,4,5-Trimethoxyphenylcarbamoyloxy)-1-pyrrolidinyl] -
ethyl}indole (41).—A suspension of 3 g (0.01 mole) of 3-[2-(3-
hydroxy-l-pyrrolidinv])ethyl]indole and 3.05 g (0.013 mole) of
3,4,5-trimethoxybenzoyl azide in 40 ml of dry benzene was
refluxed under nitrogen for 8 hr; the suspension slowly dissolved.
Removal of the solvent under vacuum gave a dark, glassy solid
which, in benzene, was chromatographed on 200 g of 60-100
mesh Florisil, eluting with benzene containing increasing amounts
of acetone. The glassy solid did not crystallize.
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