
R, 
VI 

R, 
I 

Compound 111 (R1-; = H) showed some CSS of :m indolvleth?-lp!.ridine (IT') with 11, fo l lo~vc~ l  by 
cat,alyt#ic hydrogenation (with or without' isolation of 
the int,ermediate quaternary (V) salt). I n  the third. 
1 ,i-bisi(iiidolylet,hyl)piperidines mere prepared by :~cyl:t- 

activit'y, the pattern being reminiscent of chlorproma- 
zine. but of greater significance was the discovery of 

( 1 )  A.  1'. Gray and \V. L. Archer, . I .  .1m. Chem. So?., 79, i35.74 fIY3TI. 
(2) A .  P. Gray, J .  Org .  Cliem., 23, 1453 (1958). 
0) A. P. Gray and H. Kraus, ibid., 26, 3368 (1961). 

(4) R .  V. Heinzelrnan arid .J. S ~ m u s ~ k o v i c e .  P r o o r .  Drug [ ( e .< . ,  6 ,  1 0 0  
1SG:i). 
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No. 

1 

3 
4 

6 
7 
8 
$1 

10 

7 
I 

1 

s o .  

11 
12 
13 
14 
1 .j 
16 
17 
18 
19 
20 
21 
22 
23 

Structure RI  

VI1 H 
1711 H 
VI1 H 
T' H 
v H 
111 H 
I11 H 
111 CGHjCHg 
I11 CH3 
I11 CH? 

TABLE I 
NOVEL JKDOLYLETHYLPYRIDINES (IV) 

Yield, 
R3 70 Mp, O C  

.i-CH,O 63 136-137 
6-CH3O -5 0 13% 137 

.5-C6HjC&O 74 160-163 
.>-OH 23 180-181 

H 41 199-20 1 
3-CHZO 8% l.i0-If52 

H 13 93-94 
H 89 149-150 
H 90 210-211 

S-Br 43 224-22.5 

R3 Rd Rs 
H H H  
H H CH3 
H H CH3 
H H H  
H H H  
H H H  
H H H  
H H H  

H H H  
H CH3 H 

I11 H H 3-CHSO H H 
I11 H H H H CHI 
I11 H CH3 H H CHI 

tion of an indolylethylpiperidine with a suitably sub- 
stituted indole-3-glyoxyloyl chloride (VI), followed by 
LAH reduction of the intermediate amide (VII). 

Although monosubstitution on the indole nitrogen 
atom5 has to be incorporated in the respective indole 
components prior to coupling, symmetrical indole S 
substituents can also be introduced directly into the 
bis products. 

The bis(indolylethy1)piperidines that were prepared 
are listed in Table 11. 

Biological Activity.-Renal hypertension n as pro- 
duced in female rats arid their systolic pressure was 
recorded indirectly by methods previously de~cr ibed .~  
Drugs were adminiqtered intraperitoneally to groups of 
four animals and pressures were recorded before and 2 
2nd 4 hr after dosing. l laximal effects usually occurred 
at  2 hr and are shown in Table 111. 

TABLI,; I11 
AX'I . IHk.PI , ;RTI:~SIV~; .kCTIVITY 

Ilose, Blood pressure 
s o .  my& ip responsea 

+++ 16 I .I 

17 40 +++ 
18 30 t 
19 7 !j ++ 
20 30 ++ 

40 + 

c- 

22 

Coiitrol presslireh iii each group averaged 160-190 mm: + = decrease of 15-30 mm, ++ = decrease of 30-50 mm, +++ = decrease of >50 mm. 

Experimental Section 

Melting points were determined with a Thomas-Hoover 
Ele- capillary melting point apparatus and are uncorrected. 

( 5 )  T. Baum and A. T. Shropshire, Am. J .  Physiol.,  212, 1020 (196i). 

Yield, 
R 
33 
20 
73 

29 
53 
3 5 
4s 
37 

23 
49 
76 

11p. Q C  

109-1 11 
202-203 
128- 129 
155- 137 
244-24.5 
14.5-147 
242-243 
199-200 
123-124 
Iridef 

211-212 
1.54-1.5.5 
165-167 

.inalyses 

C, H, S 
C, H, S 
C, H, S 
C, H, ?; 
C, H, ?r' 
C, H, ?j 
C, H, N, C1 
C, H, N 
C, H, S 
C, H, X, Br 

inalyses 3Ietliod 

mental analyses were all within +0.4T6 of the theoretical values. 
4-[2-(Indol-3-yI)ethyl]pyridines.-P~ridylethglation of the 3- 

iuisnbstituted indole starting materials was carried orit iising a 
slight modification of the reported proced1ire.l Since considerably 
increased yields were achieved, a representative example is given. 

4- [ 2-( 2-Methylindol-3-yl)ethyl] pyridine.--%-) Iethylindole 
(26.2 g), 4-vinylpyridine (21.0 g), and AcOH (80 ml) were mixed 
under N2 (exotherm) and refluxed under S2 for 3 hr. hcOH wah 
then removed on a rotary evaporator at 10O0 (0.1 mm). The 
residual oil was crystallized (EtOH-HaO) to provide 42.6 g 
(91%) of colorless prisms, mp 157-159' (lit.1 yield 5 4 5 ,  mp 

4- [2-( Indol-3-yl)ethyl] piperidines.-Indolylet hylpyridiiies were 
reduced catalytically according to procedure B of Gray and 
Kraus.* 

1,4-Bis(2-indoI-3-ylethyl)piperidines.-I iricorpo- 
rating two indole rings and filial products are listed in Table 11. 
Representative examples of each of the main .ynthetic pathwan 
are giver] as follows. 

A. 4-[2-( 2-Methylindol-3-yl)ethyl] -1-( 2-methylindole-3- 
glyoxyloyl)piperidine.--.4 solution of 4-[%-(2-methyliudol-3-y1)- 
ethyl]piperidine2 (19.3 g)  in EtOAc (300 ml) and a .solution of 
K z C O ~  (18.0 g )  in HzO (100 ml) were stirred together vigorously 
while a solution of 2-methylindole-3-glyoxyl 
in EtOAc (500 ml) was slowly added drop 
necessary to keep <25'. Stirring was continued for 1 hr, a 
small amount of insoluble material was filtered off, and the 
organic layer was separated, washed (H20, 300 nil), and dried 
(hrgsO4). Evaporation in z)acuo gave a foam which was c 
lized from EtOAc to provide 24.9 g ( 7 3 5 )  of product, mp 

1 ,4-Bis [ 2-methylindol-3-yl)ethyl] piperidine.-The foregoing 
amide 15.0 g was added portionwise to a stirred suspension of 
LAH (7.0 g) in 1,2-dimethoxyethane (300 ml). The mixtiire was 
stirred under reflux for 18 hr, cooled, and decomposed by drop- 
wise addition of HzO (20 ml). The inorganic material was filtered 
off and washed with fresh solvent. Evaporation of the filtrate 
in m c u o  gave an oil which crystallized on standing. Recrystal- 
lization from aqueous DMF provided 10.7 g (76%) of I11 
(RI,  Ra, Ra = H; RZ = R j  = CH3), mp 165-167". 

153-154'). 

128-129". 

(6) h l .  E. Speeter and W. C. . Inthony,  J .  A m .  C k e m .  Soc., 76, 6208 
( 1954). 




