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R 

Position of 
No. I t  substitution Alp, oc 
10' H 4 178-1 79 

164-1 66 
11 H 3 154-155 

183-186 
12 CHI 3 240-241 
13 CH2CoHa 3 106-107 

161-163 
14 COC& 3 24'2-244 
1.5 4-CICsHdCHl 3 172-173 
16 CHlC& 4 147-148 
17 CH2C6Hj 2d 192-193 

a Xonaqueous titration in HOAc using standard HC10, as titrant. 
Tetrahydro isomer. 

The BH4- reduction of pyridinium compounds has 
been extensively investigated by Lyle and c o ~ o r k e r s . ~  
In  the case of the 3- and 4-(2-indolyl)pyridinium salts 
the reduction proceeded as expected to give tetra- 
hydro derivatives wherein the double bond was con- 
jugated with the indole ring.4 Conclusive evidence of 
structure was obtained from nmr and uv spectral data 
and also by catalytic hydrogenation (1 mol equiv 
uptake) of 11 and 13 to the 2-(l-methyl-3-piperidyl)- 
indoles (6 and 7). 

I 
d.H, 

6 ,  R = H  
7, R=CH2CGH5 

Borohydride reduction of l-benzyl-2-(l-methyl-2- 
pgridinium)indole iodide gave as the only isolable 
product the 1,2,3,6-tetrahydro derivative 17. The 
assignment of structure was based on the fact that the 
2-proton signal of the tetrahydropgridine ring was 
split into a quartet by the 2 nonequivalent hydro- 
gens at  position 3.5 

For further structure-activity relationships, 13 was 
demethylated by the von Braun CSBr  method to give 
8. To determine the effect of shifting the tetrahydro- 
pyridyl ring to the 3 position of indole, 9 was prepared 
by Fischer cyclization of the l-benzyl-l-phenylhydra- 
zone of 3-acetonylpyridine and subsequent BH4- reduc- 
tion of the methiodide. 

(3) R.  E. Lyle and P .  S. Anderson, Aduan.  Heterocycl. Chem. 6 ,  55 (1966). 
(4) While the  pharmacology of our compounds was being evaluated, a n  

article by D. Beck and K. Schenker, [Hela.  Chzrn. Acta,  61, 260 (1968)], 
disclosed the  synthesis of 10 by t h e  same method. 

( 5 )  This is the  argument used by P. S. Anderson and  R.  E. Lyle [Tetra- 
hedron Lett.,  153 (196411 for t h e  assignment of structure to  the  product ob- 
tained from the  € % H I -  reduction of 1,4-dimethyl-2-phenylpyridinium 
iodide. 

\N/ 
I 

Formula Anal 

C, H, N C 1 aH 1 e" 
ClaHi,N2. (CHCOLH)~ ?i(tot,al), N(basic)Q 
C1,H 1 e" C,b H, ?rT 
CidHieN2 (CHC02H)i N(t,otal), N(basic) 
CijHi8NA. HCI H Q C  K 
CziHnN2 C, H, N 
C21H22Na. (CHCOZH)~ N (basic, total) 
C2LHmN20. HC1 HC1, N 
CziH2aCIN2. (CHCO2H)z 
C21Hz2Ni (CHC02H)z 
C ~ I H P ~ N A .  (CHCOIIH)~ 

C, H ,  N(basic, total) 
C, H, N(basic, total) 
C, H, ;Ij(basic, total) 

b Calcd: C, 79.25; found, 78.66. Aqueous titration. 1,2,3,6- 

Compd 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

TABLE I1 

ACTION OF ~-TETRAHYDROPYRIDYLIXDOLES 
AsTIHIsr.zuIxIc A N D  h 'TISERO'TONIX 

-Histamine antagonism- -Serotonin antagonism- 

Guinea pig Rossler Kat  uterine Rossler 
ileum EDm preparation segment ECia preparation 

Konzett- Iionaett- 

( d m C  EDK ( m d k g )  (pg/ml) ED50 (mg/kg) 

0.46 
0.05 
S .n9 
0.03 
0.21 
0.13 
0.0085 
0.24 
0.0457 
0.0447 
0.219 

0.205 
>1.0 
>1 .0  
>1.0 
>1 .0  
>1 .0 

0.1 
>S.0 

0.275 
0.316 

>1 .0  

4'c 
H 

CH,C,H, 

8 

0.126 >1 .0  
0.114 >1 . 0  
0.118 > 1 . 0  
0.140 0.355 
0 . 0 1 7 >1 .o 
1 .n5 > 1 . 0  
0.0057 0.191 
0 ,290 >S.0 
0,162 > 1 . 0  
0.022 0.302 
0.235 0.479 

FHJ 

CH,C,H, 
9 

Pharmacology.-All compounds of this series an- 
tagonized responses to histamine in the guinea pig 
ileum, and to serotonin in the rat uterine segment. 
However, when 2-tetrahydropyridylindoles were tested 
in an in vivo preparation (Konzett-Rossler6), only a 
few antagonized significantly the bronchoconstrictor 
action of histamine (7, 13, 15, and 16 and of serotonin 
(10, 13, 16, and 17). Only 13 and 16 produced nearly 
equipotent antihistaminic and antiserotonon actions, 
13 being the most potent (Table 11). Therefore, 13 
was selected for further pharmacological studies in 

(6) H. Konzett and  R. Rossler, Arch. Exp. Pathol. Pliarmucol.. 195, 71 
(1940). 
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The base was regeiierated from t,he maleate with Na2CO3 and 
recrystallized from pentane to give analytical material: ir 
max (CHCla) no indole N H :  uv max (NeOH) 296 mp (E 13,500). 

1 -Benzoyl-2-( 1 -methyl-1,2,5,6-tetrahydro-3-pyridy1)indole (14). 
-.4 s o h  of CsHdIgBr iri 50 ml of THF was prepared using 
4.4.5 g (0.02XS mol) of C6H& and 0.6S0 g (0.0283 g-at,oms) of hIg 
twnings under pu',. A s o h  of 6.00 g (0.0.2S3 mol) of 11 iii T H F  
wah added to the Grignard reagent, with irring. After 0.,5 hr, 
the reactioii mixt'iire was cooled to 0" and .98 g (0.0283 mol) of 
CsH:COCl was added over a 13-min period a t  this temperature. 
After stirring for 12 hr at room temperature, the mixture was 
hydrolyzed with cold saturated SH4C1 s o h .  The T H F  layer was 
separated, dried, and evaporated, and the residue chromato- 
graphed on Flor id  using C6Hs as eluent. An oily bahe (3.0 g)  
n-as obtained; ir max (CHC1,) no indole N H  in the 3400-3500 
em-' region. 

Hydrochloride.---An Et20 solution of 3.0 g of the above base 
was treated with a slight excess of HCl in i-PrOH; yield 2.0 g; 
ir max (KCI) 1690 (indole-NC =0) cm-1. 

l-Benzyl-2-(l-methyl-3-piperidyl)indole (7).-A s o h  of 3.1 ,g 
of l-benzyl-2-( l-methyl-1,2,5,6-tetrahydro-3-pyridyl)i1idole in 
HOAc coiitaiiiiiig 0.2 g of PtOz was hydrogenated a t  3.3 kg/cm2 
(room temperature). After 1 hr, 1 mol eqiiiv of H, had beeii 
absorbed and no fiirther uptake was observed. The catalyst was 
removed and the filtrate concentrated in vacuo. The residual oil 
was stirred with NaHCOs soln and the organic material was 
extracted into CHC1,. L>r>-iiig and concentration in vacuo gave 
5.1 g of thick oil: ir max (CHCla) no indole N H  absorption; uv 
max (LIeOH) '281-282 mp (E 5950). 

The base was converted into the maleate in hIelCO-Et20; 
mp 150-151'. Anal. [CIIHY&I.(CHCO~H),] C, H, K. 

Compoiuid 11 was coiiverted into the kiiown 2-(1-methyl-3- 
piperidvl)iiidole1~ in the same way. 

l-Benzyl-2-( l-methyl-l,2,3,6-tetrahydro-2-pyridyl)indole (17) .  
--NaBH( (7.6 g, 0.20 mol) was added in small portions to a 11eOH 
soln of 19.2 g (0.043 mol) of l-benzyl-2-(2-pyridyl)indole methio- 
dide (mp 169-l7l0, ,prepared by thermal indolization and sitb- 
sequent quateriiization). The mixture was stirred under reflux 
for 3 hr, then worked up in the usual way. A C6H6 s o h  of the 
crude base was chromatographed on a silicic acid column. The 
material obtained by elution with EtOAc was recrystallized 
twice from pentane to give 4.0 g of product: mp  92-94'; nmr 
(CDClr, 10%) T 7.52 (m, 2 ,  tetrahydropyridine-C3H), 6.20 (9, 
1, tetrahydropyridine-C2H); 4.20 (m, 2, olefinic), 3.34 (s, 1, 
indole-CsH), 2.30 (1, iiidole-C;H); uv vax (MeOH) no absorption 
in the 300-mp regioii. 

Maleate.-The base described above was dissolved in Et,O and 
maleic acid (2.3 g)  in l I e 2 C 0  was added. The salt was recrystal- 
lized from Xe2CO-Et20, yield 4.0 g. 

1 -Benzyl-2-( 1 -cyano-l,2,5,6-tetrahydro-3-pyridyl)indole.--A 
CsH, soln of 1.30 g (0.003 mol) of 13 was added dropwise to 
a CsH, s o h  of 0.64 g (0.006 mol) of CNBr over a 1-hr period. 

The mixture was stirred overnight, a small amount of insolnble 
material was filtered and the filt,rate concentrated in z'acuo. 
Crystallization from XeOH-H20 yielded 1.0 g of product: 
mp 97-99"; ir 2'225 (C=X) em-'; nmr (CDC13, 20'5) T 4.59 
(s, 2, benzylic), 4.02 (m, 1, olefinic); absence of N l I e  signal at 

l-BenzyI-2-(1,2,5,6-tetrahydro-3-pyridyl)indole (S).-The 
above iiitermediate (1.0 g)  in 50 ml of lIeOH-2OC;, aq SaOH 
(1: 1) was heated uiider reflrix overnight. RIeOH was distilled 
and the oil extracted into CHCl,. The extract was dried and 
concentrated in vacuo to give 0.82 g of material, ir (CHCl,) 
abseiice of C-N absorption band at 2225 em-'. 

Maleate.-The base was converted into the maleak in lIe2CO- 
"OH to give 0.80 g of product, mp 183-186". -Anal. [CYOH~,K~, .  

l-Benzyl-2-methyl-3-(3-pyridyl)indole.--9 mixture of 14.6 g 
(0.11 mol) of 3-pyridylacetone14 and 21.0 g (0.11 mol) of l-benzyl- 
1-phenylhydrazine in 200 ml of P h N e  was heated under reflux 
for 2 hr while collecting the water in a Dean-Stark trap. After 
removal of solvent the residue was dissolved in 300 ml of AcOH 
and the wlutioii heated at 90" for 3 hr. The AcOH was distilled 
in vacuo, the residue treated with NaHC03 soln, and then 
extracted into CHCls. Drying of the extract and concentration 
in vacuo gave 26 g of material whose ir spectrum (CHCI,) showed 
comp1et)e removal of the NK=C band at  1635 cm-'. 

Methiodide.-The crude indole was dissolved in 200 ml of 
hIe2C0 and 40 ml of MeI. The mixture was heated under 
reflux for 16 hr, then the solvent, and excess Me1 were removed 
in vacuo. Stirring with a little ?IIe2C0 gave 23 g of product, mp 
194-196". h i  aiialytical sample was prepared by recrystalliza- 
tion from a small amoiuit of MeOH, mp 196-198". Anal. 
(Ca2H,,Ilr;,) N (basic).15 

1 -Benzyl-2-methyl-3-( 1 -methyl-l,2,5,6-tetrahydro-3-pyridyl)- 
indole (9).-A 33-g sample of the above methiodide was reduced 
with 14 g of KaBH4 in the usual way. The free base obt,ained 
(12 g)  failed to crystallize, but was characterized by its nmr 
spectrum (CI>C13, 107c); T 7.54 (s, 3, NMe), 7.42 (s, 3, indole- 
CAIe), 4.1 (m, 1, olefinic); absence of indole-CsH signal in the 
T 3.5 region. 

Oxalate.-The base was converted into the oxalate in i-PrOH. 
Recrystallization from MeOHi-PrOH gave the analytical sample, 
mp 193-197". Anal. [C,~HZ&.(CO~H)~] N. 

7.87. . h a / .  (C2IHiqNa) N. 

(CHCOZH),] C, H, S.  
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(14) A. Burger and C. R. JYalter. .Jr.. J .  d m e r .  C h e m .  Soc.. 72, 1988 

(15) Titration in AcOH containing H g ( 0 h c ) ~ .  using standard HClOi as 
(1950). 

t i trant.  


