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of white crystals: mp 80-84°; [ a p D + 1.4 ± 0.3° (c 1, CHCb); 
uv max ( 9 5 % E t O H ) 282 mM (e 22,000); ir (KBr) 5..SN (ester 
> (>=()), 6.09 (amide > C = 0 ) , and CIS M f > C = C < i ; nini 
(CDCls) S .1.02, 1.70 [s each, 3 each, C(CH3)2'I, 3.5S fs, 3, OCR-,). 
3.33-4.0 (m, 4, CH2N and aryl-CH2), 5.15 [t, l.J = 7 Hz, CH -
0(CH3)2] , 5.50-6.00 (m, 1, C = C N H ) , and 6.S3-7.00 ppm (in, 
7, a ry lH, = CHN, CONH). Anal. (Ci7H,2X,Os) C, II, N. 

Hydrolysis of 28 to Methyl Benzylpenaldate (29) and 3-Methyl-
2-butenylamine (30).--To 0.5 g (0.00165 mol) of 28 in 25 ml of 
warm MeOH was added 0.33 g (0.00105 mol) of 2,4-dinitm-
phenylhydrazine in 60 ml of warm MeOH and 1 drops of con
centrated HC1. The solution was left at 25° overnight. The 
mixture was cooled to 0°, filtered, and washed with cold MeOH 
to give 0.5 g (73','o) of yellow, matted needles, mp 180-181°: 
mixture melting point with authentie2,4-dinitrophenylhydrazone 
of methyl benzylpenaldate14 showed no depression. 

The MeOH filtrate was evaporated to dryness and the residue 
partitioned in CHCI3-IM). The aqueous phase was separated, 
washed (CHCI3), and then evaporated in vacuo to give a yellow
ish solid. I t was recrystallized from E t O H - E t 2 0 to afford 0.15 g 
of shiny leaflets, mp 194.5-198° dec, identical with authentic 
30 (if spectrum, mixture melting point ).l;' 

p-Methoxybenzyl 4,4-Dimethyl-a-(phenylacetamido)-3-thia-l-
azabicyclo[3.1.0]hexane-2-acetate (36).- Compound 5 (1 g, 
0.0021 mol) was heated with 0.34 ml (0.0023 mol) of Et3N and 
4 ml of p-anisyl alcohol on a steam bath for 3 hr. The yellow 
solution was diluted (CHCU) and washed (H.O, 5 r

t H3PO», 
I I 20 until neutral pH, saturated brine). The dried (Xa2SO.j) 

filtrate was evaporated and some of the excess p-anisyl alcohol 
distilled at OS-NO" and 0.07 mm (oil bath temperature 95°X 
The residual viscous oil was purified by preparative tic (silica 
plates, benzene KtjO 1:1). Isolation of the band next to I he 
origin afforded 650 nig of a colorless gum: ir tCHC'l-i 5.7:! 
tester > ('•••()) and 5.97 M (amide > ( . ' - - -OK ninr (CDChi fi 
1.4, 1.5 Is each. 3 each, C ( C R ) 2 | , 1.57- I.s3 tin. 2, X( 'H,i , 2.13 
2.3s (m, I, CH-OHCi, 3.5s (s, 2, a.ryl-CH2), 3.73 is, 3. OCR,>. 
4.5.S-4.75 (in, 2. (HCH) , 5.07 is, 2. aryl-CH2() 1, 6.2 -(i.ti 1 broad. 
I. XH). and 6.7- 7.4 ppm (in, t), aryl H 1. 

4,4-Dimethyl-«-iphenylacetamido)-3-thia-l-azabicyclol3.1.0j-
hexane-2-acetic Acid (37). A sample of 36 was treated in the 
cold with TFAA to give a deep red solution. After 5 min the 
excess acid was evaporated in vacuo at 25°. The residual red 
mush was dissolved in CHCh and washed in the cold with sal li
ra) ed NaHCOj. The basic extracts were combined and acidified 
in the cold with 10' , aqueous IEI'Oj 10 pl l 3. The gum was 
extracted with cold CHOI,; and the combined organic fractions 
washed (I]20, brine 1. The dried Xa2SO.jj filtrate was evap
orated In vacuo ai 25° to afford a colorless, amorphous solid: 
ir 1OHOU1 3.s- 4.1 I'broad OH i, 5.79 (acid > O Oi, and 5.9.s n 
(amide >('=--• O); nmr (OIK'hjS 1.4, 1.5 |s each, 3 each. CiCH3)2], 
i.67-2.0 (m. 2, \ C H 2 ; . 2.33-2.07 im, 1, CH2CHCi. 3.6 is. 2. 
aryl-0H2), 4.42-5.0s tin. 2, CHCH), 7.0-7.42 (in, (i, aryl H. 
XH), and 10.6 ppm is. 1. COOHi. The carboxylic acid was 
unstable at room temperature in the amorphous -uaie or in 
chloroform solution. The change was apparent from the mm 
spectra which became diffuse and uiiiuterpretable. 
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A series of 2-(l-me)hyl-l,2,5,6-tetrahydro-3(and 4 )-pyridyl)indoles was synthesized by borohydride reduction 
of the corresponding pyridinium compounds. The compounds were tested for antihistaminic and aiitiserotonin 
activity. 

During an investigation of 2-tetrahydropyridyl-
indoles 1 as intermediates in the synthesis of certain 
model indole alkaloid systems, it was found that a few 
of these compounds exhibited antihistaminic and 
antiserotonon activity. We noticed that those com
pounds with an indole-Ar-benzyl moiety bore structural 
resemblance to clemizole (2);1 structural features of 
the serotonin antagonist benanseriu (3)'2 are also 
present. 

This paper describes the synthesis and pharmacologi
cal action of a small series of such compounds (Table 
I). Our objective was to obtain, a compound which 
possessed both good antihistaminic and aiitiserotonin 
activity. 

H .CO. 

•N 

•N' "CH: 

CH2C6H4Cl-p 
Q 

1 2 

(1) (a.) D . Jerche l , IT. Fischer , a n d )M. K r a c h t , Justus Liehiu* Aim. 
Chem., 678, 173 (1952); (I)) H . M u c k t e r . et a!.. Arzucim. For,;ch.. i, 1ST 
(1954). 

(2) (a) E . Shaw, ./. Amer. Chem. Sue., 77, W19 (ISI55.J: (l.j I) . \V. Wunlk-y 
ami E . Shaw, U.S . P a t e n t 2,8t)0,223 (1W5U). 

(CH2)2NH, 

C H C H 

The general synthetic method involves Fischer 
cyclization of the appropriate hydrazone 4 followed by 
<liiaternization and BH4~ reduction of the pyridyl-
indoles 5. When R was benzyl or Ale thermal indoliza-
tion was preferred over the usual acid-catalyzed pro
cedure. 

.CH 
X N = C 

R 

4 

H* or a 

* 1 
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TABLE I 

No. 

10* 

11 

12 
13 

14 
15 
16 
17 

H 

H 

CH3 

COC6H5 

4-ClC6H4CH2 
CH2C6H5 

CH2C6H5 

Position of 
substitution 

4 

3 

3 
3 

3 
3 
4 
2d 

Mp, °C 

178-179 
164-166 
154-155 
185-186 
240-241 
106-107 
161-163 
242-244 
172-173 
147-148 
192-193 

Formula 

CuHieNj 

C 1 4 H 1 6 N 2 - ( C H C 0 2 H ) 2 

C14H16N2 

C„H1 6N2-(CHC02H)2 

CiSHi8N2-HCl 
C21H22N2 

C21H22N2-(CHC02H)2 

C2iH2oN20-HCl 
C2iH24ClN2-(CHC02H)2 

C2iH22N2-(CHC02H)2 

C2iH22N2-(CHC02H)2 

" Nonaqueous titration in HO Ac using standard HC104 as titrant. b Calcd: C, 79.25; found, 78.66. 
Tetrahydro isomer. 

Anal 

C, H, N 
N(total), N (basic)" 
C," H, N 
N(total), N(basic) 
HC1,C N 
C, H, N 
N(basie, total) 
HC1, N 
C, H, N (basic, total) 
C, H, N(basic, total) 
C, H, N(basic, total) 

; Aqueous titration. d 1,2,3,6-

The BH4~ reduction of pyridinium compounds has 
been extensively investigated by Lyle and coworkers.3 

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). 

6, R = H 

7, R = CH2C6H5 

Borohydride reduction of l-benzyl-2-(l-methyl-2-
pyridinium)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 tetrahydropyridine ring was 
split into a quartet by the 2 nonequivalent hydro
gens at position 3.6 

For further structure-activity relationships, 13 was 
demethylated by the von Braun CNBr 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 1-benzyl-l-phenylhydra-
zone of 3-acetonylpyridine and subsequent BH4~ reduc
tion of the methiodide. 

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

article by D. Beck and K. Schenker, [Hehi. Chim. Acta. 51, 260 (1968)], 
disclosed the synthesis of 10 by the same method. 

(5) This is the argument used by P. S. Anderson and R. E. Lyle [Tetra
hedron Lett., 153 (1964)] for the assignment of structure to the product ob
tained from the BH4~ reduction of l,4-dimethyl-2-phenylpyridinium 
iodide. 

Compd 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

TABLE I I 

ANTIHISTAMINIC AND ANTISEROTONIN 

ACTION OF 

,—Histamine 

Guinea pig 
ileum ED&o 

(lie/ml) 

0.46 
0,05 
1.99 
0.03 
0.21 
0.13 
0.0085 
0,24 
0.0457 
0.0447 
0.219 

2-TETRAHYDROPYRIDYLINDOLES 

antagonism—* 
Konzett-
Rossler 

preparation 
EDso (mg/kg) 

0.295 
> 1 . 0 
> 1 . 0 
> 1 . 0 
> 1 . 0 
> 1 . 0 

0.1 
> 1 . 0 

0.275 
0.316 

> 1 . 0 

•—Serotonin antagonism—. 

Rat uterine 
segment ECso 

Gug/ml) 

0.126 
0.114 
0,118 
0.140 
0.017 
1.95 
0.0057 
0.290 
0.162 
0.022 
0.235 

Konzett-
Rossler 

preparation 
ED50 (mg/kg) 

> 1 . 0 
> 1 . 0 
> 1 . 0 

0.355 
> 1 . 0 
> 1 . 0 

0.191 
> 1 . 0 
> 1 . 0 

0.302 
0.479 

N X H 3 

CH^CeHj 

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 II). Therefore, 13 
was selected for further pharmacological studies in 

(6) H. Konzett and R. Rossler, Arch. Exp. Pathol. Pharmacol., 195, 71 
(1940). 
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TAHLI. I l l 

COMPARATIVE Acl ' IO.NS OK 1 3 , 1 )l PH KNil YDKA.M1 \ I-:, AM) C l I ' 

P a r a m e t er 

LI )u (mice, mg kg, i.p.) 

V A L | : E S OoKRKM'ONl ) I'd E lTI IKI i LD; ,„ , I X ' 

13 

.")2I .1) 

Ileum segment (guinea pig, y.% ml i 
Tracheal chain (guinea pig, pg/mlj 
Konzett-Kossler preparation (guinea pig, 

mg.,'kg, i.v.) 
Histamine aerosol (guinea pig. m g k g , p.o.) 

KonzeH-Rossler preparation (guinea pig, 
mg kg, i.v.) 

Serotonin aerosol (guinea pig, mg kg, p.o.) 

liotarod test (coordinated motor activity) 
(rat, mg,,kg, i.p.) 

Spontaneous motor activity (rat, nig, kg, i.p.) 
CMA/SMA 

Antiemetic activity (dog, nig-kg, p.o.) 

Ileum segment (guinea pig, ng. ml) 
Vagal stimulation blockade (cat, mg, kg, i.v.) 

Histamine antagonism 
( ) . ( ) ( )* . ) 
(U).">2 

Serotonin antagonism 

An' 

CNS 

0 
1 

actions 

i : :o . 
00 

• ) 

37 

1(11 
. So 

0 

9 

1-1 
•:> 

licholinergic action 
•) 

1 3 

X2 
s 

:<>I I I .TI 

1 > . „ 

hpuenl 

fill 

II 

0 

0 

2(i 

'A I J1X 

i . v d r n n 

7 

057 
09* 

().')2 

5 

29.0 
53 it 
0.54 

50. 2 

0.045 
.".. 64 

o 00135 
0.01 

0.0120 
0.07 

0.00.1 

0 IN 

41 4 
40.2 

i .o:s 

(),02."> 

0,11.::! 

which diphenhydramine and cyproheptadine were 
included as reference compounds (Table III). 

Antihistaminic activity was assessed in the guinea pig 
ileum, the guinea pig tracheal chain,7 the Konzett-
Rossler preparation, and in the guinea pig broncho-
spasm induced by histamine aerosol. Antiserotonin 
activity was evaluated in the Konzett-Rossler prepara
tion and in the guinea pig bronchospasm induced by 
serotonin aerosol.8 CXS depression was studied in rats 
by the rotarod test11 and by means of an activity cage. 
Antiemetic activity was evaluated by the protection to 
emesis induced by apomorphine in dogs.1" Anti
cholinergic activity was studied by guinea pig ileum 
responses to acetylcholine and blockade of heart rate 
responses of cats to vagal stimulation. The LD50 was 
calculated by the method of Litchfield and Wilcoxon,11 

and the ECM and ED50 were determined both by the 
same method and graphically. 

Compound 13 had tin antihistaminic potency of the 
order of diphenhydramine; however, it was clearly less 
potent than cyproheptadine in antagonizing the actions 
of both histamine and serotonin. On the other hand, 
13 was less toxic and produced less depression of co
ordinated motor activity and less anticholinergic 
effects than the two reference compounds. These 
results suggest that 13 might produce less side effects 
than diphenhydramine and cyproheptadine. 

Experimental Section r-

2-(l-Methyl-l,2,5,6-tetrahydro-3-pyridyl)indole (11).—A 33.0-
g sample of 3-(2-indolyl)-l-methylpyridinium iodide13 was sus-

17) It . \V. Fos te r , ./. I'hnrm. Pharmacol., 12, 18U (1960). 
(8) II. Herxhe imer . Arc. Int. Pharmacodi/n.. 106, 371 (1956) . 
(9) N. W. D u n a m and T . S. Miya , ./. Arner. Pf/'irm. .User . Sri. F.d.. 

46, 208 (19f>7). 
(10) ( ' . I ) . Sclo . iilt, ]•;. Sa ta . K. K. Brizzee, a n d II. I.. HorLson, l'r,„: 

Sor. F.ip. Biol. Med.. 82, 441 (1H.W). 
I l l ) .1. T . Litchfield a n d V. Wilcoxon. ./. I'harmacol. /;.)•;,. Tl.rr.. 96, 

99-1 1H (1940). 
(12) Mel t inn po in t s w i r e t a k e n on a Buehi meltina- point d e t e r m i n a t i o n 

a p p a r a t u s and are unco r rec t ed . Uv spect ra were recorded on a I 'erkin-

pended in 500 ml of 50' ( aqueous EtOH and then s g of NaBIlt 
Wits slowly added. The solid gradually dissolved during 1 lie 
addition. When the vigorous reaction had subsided, the soln 
was heated under reflux for 1 hr. EtOH was distilled in vacuo 
and the residue stirred with NaOH soln. Extraction with CHCls, 
drying the extract, and concentration in vacuo gave 17.3 g (S2'"r) 
of material, nip 140-147°. Crystallization from CeHe-EUO 
followed bv recrvstallizatioii (Et»()) gave the analytical sample: 
uv max (MeOH) 218 mM U 20,100). 301 (20,700):' nmr (CDCf,, 
10 ' , ) T 0.63 (d, 2, XCHoC=-CH), 3.93 (m, 1, olefinic), 3.5S 
(d, 1, ,/,,3 = 4.0 ops, iudole-GiH). 

Maleate.—-A soln of 5.00 g of the base in 200 ml of ElOAc 
containing a little MeOII was treated with 2.."> g of maleic acid 
in 30 ml of MeOH-EtOAc; the salt was collected and recrvstal-
lized from MeOH-EtOAe: yield 4.S.3 g. 

l-Benzyl-2-(3-pyridyl)indole.~ A soln of 7.0 g (0.00 moli of 
3-acetylpyridine, 11.5 g (0.06 mol) of 1 -benzyl-1-phenylhydrazine, 
and 0.2 g of p-TsOH in 100 ml of dry toluene was heated under 
reflux for 10 hr while the ILO liberated was collected in a Dean 
Stark trap. PhMe was distilled in vacuo and the residue (17 gi 
was dissolved in 100 ml of HOCHoClWMI. The soln was heated 
under reflux for 20 hr, then poured into 500 ml of IEO. The 
organic material was extracted into CHCh and the extract was 
dried and concentrated in vacuo. The resulting oil was dissolved 
in boiling EnO and the solution clarified and cooled; yield 5.0 g. 
mp 120-121°. Anal. (C20H12N2) N (basic). 

3-(l-Benzyl-2-indolyl)-l-methylpyridinium Iodide. To 0 g of 
l-benzyl-2-(3-pyridyl)indole in 100 ml of Me2CO was added s 
ml of Mel. The mixture was heated under reflux for 30 min. 
The salt was filtered and washed with Me-2CO to give 9.4 g of 
product, mp 140-147°. Anal. (C-,II'iTNa) X. 

3-[ 2-( 1-Benzyl )indolyl]-1-methyl-1,2,5,6-tetrahydropyridine. 
To 9.4 g of 3-( l-benzyl-2-iiKlolyl)-l-methylpyridinium iodide in 
200 ml of MeOH was slowly added 0 g of NaBH.;. The mixture 
was heated under reflux for 2 hr. After removal of solvent the 
residue was made basic with 20'', NaOH and extracted with 
CHC.'lu. Concentration of solvent gave 6.0 g of syrupy material 
which was chrornatographed over 150 g of Florisil. Elutiou with 
CelT-Et.O (1 : 1) gave 3 g of solid, mp 100-101°. The base was 
dissolved in 2-PrOH, excess maleic acid was added and the sail 
which formed was recrvstallized twice from /-PrOII; yield 2.0 g. 

Kltner Model 202 or l l e ckmann D I U I . spect rophotometer . N m r spe 
were ob ta ined with a Varian .Model A-60 s p e c t r o m e t e r ( resonance pi 
in r uni ts , re la1i \e to MetSi at r 10). Where ana lyses a re indica ted onl, 
symbols of tiie e lements , ana ly t ica l results ob ta ined for those e lements * 
within :i:0.4';-v: of the theoret ical values. 

<|:S, A. 1'. O r a v and W. I., Archer, ./, Amir. (l.,m. Snr. 79, M.">.')4 ,19 
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The base was regenerated from the maleate with Na2C03 and 
reervstallized from pentane to give analytical material: ir 
max (CHCla) no indole N H ; uv max (MeOH) 295 mM (« 13,500). 

1 -Benzoyl-2-( 1 -methyl-l,2,5,6-tetrahydro-3-pyridyljindole (14). 
—A soln of C6H5MgBr in 50 ml of T H F was prepared using 
4.45 g (0.0283 mol) of C6H6Br and 0.680 g (0.0283 g-atoms) of Mg 
turnings under N2. A soln of 6.00 g (0.0283 mol) of 11 in T H F 
was added to the Grignard reagent with stirring. After 0.5 hr, 
the reaction mixture was cooled to 0° and 3.98 g (0.0283 mol) of 
CeHsCOCl was added over a 15-min period at this temperature. 
After stirring for 12 hr at room temperature, the mixture was 
hydrolyzed with cold saturated NH4CI soln. The T H F layer was 
separated, dried, and evaporated, and the residue chromato-
graphed on Florisil using CsH6 as eluent. An oily base (3.0 g) 
was obtained; ir max (CHCI3) no indole NH in the 3400-3500 
c m - 1 region. 

Hydrochloride.—An E t 2 0 solution of 3.0 g of the above base 
was treated with a slight excess of HC1 in ;-PrOH; vield 2.0 g; 
ir max (KC1) 1690 (indole-NC = 0 ) cm"1. 

l-Benzyl-2-(l-methyl-3-piperidyl)indole (7).—A soln of 5.1 g 
of l-betizyl-2-( l-methyl-l,2,5,6-tetrahydro-3-pyridyl)indole in 
HOAc containing 0.2 g of P t 0 2 was hydrogenated at 3.5 kg/cm2 

(room temperature). After 1 hr, 1 mol equiv of H2 had been 
absorbed and no further uptake was observed. The catalyst was 
removed and the filtrate concentrated in vacuo. The residual oil 
was stirred with NaHCC>3 soln and the organic material was 
extracted into CHCI3. Drying and concentration in vacuo gave 
5.1 g of thick oil; ir max (CHCI3) no indole N H absorption; uv 
max (MeOH) 281-282 mM (e 5950). 

The base was converted into the maleate in Me 2CO-Et 20; 
mp 150-151°. Anal. [C2iH24N2-(CHC02H)2] C, H, N. 

Compound 11 was converted into the known 2-(l-methyl-3-
piperidyl)indole13 in the same way. 

l-Be*nzyl-2-(l-methyl-l,2,3,6-tetrahydro-2-pyridyl)iridole (17). 
—NaBH4 (7.6 g, 0.20 mol) was added in small portions to a MeOH 
soln of 19.2 g (0.045 mol) of l-benzyl-2-(2-pyridyl)indole methio-
dide (mp 169-171°, prepared by thermal indolization and sub
sequent quaternization). The mixture was stirred under reflux 
for 3 hr, then worked up in the usual way. A CeH6 soln of the 
crude base was chromatographed on a silicic acid column. The 
material obtained by elution with EtOAc was reervstallized 
twice from pentane to give 4.0 g of product: mp 92-94°; nmr 
(CDCI3, 10%) r 7.52 (m, 2, tetrahydropyridine-CsH), 6.20 (q, 
1, tetrahydropyridine-C2H); 4.20 (m, 2, olefinic), 3.34 (s, 1, 
indole-CsH), 2.30 (1, indole-CiH); uv vax (MeOH) no absorption 
in the 300-m,u region. 

Maleate.—The base described above was dissolved in E t 2 0 and 
maleic acid (2.3 g) in Me2CO was added. The salt was recrystal-
lized from Me2CO-Et20, yield 4.0 g. 

l-Benzyl-2-(l-cyano-l,2,5,6-tetrahydro-3-pyridyl)indole.—A 
CeH6 soln of 1.50 g (0.005 mol) of 13 was added dropwise to 
a C6H6 soln of 0.64 g (0.008 mol) of CNBr over a 1-hr period. 
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The mixture was stirred overnight, a small amount of insoluble 
material was filtered and the filtrate concentrated in vacuo. 
Crystallization from MeOH-H 2 0 yielded 1.0 g of product: 
mp 97-99°; ir 2225 ( C = N ) cm- 1 ; nmr (CDCI3, 20%) r 4.59 
(s, 2, benzvlic), 4.02 (m, 1, olefinic); absence of N i l e signal at 
7.87. Anal. (C21Hi„N3) N. 

l-Benzyl-2-(l,2,5,6-tetrahydro-3-pyridyl)indole (8).—The 
above intermediate (1.0 g) in 50 ml of MeOH-20%, aq NaOH 
(1:1) was heated under reflux overnight. MeOH was distilled 
and the oil extracted into CHC13. The extract was dried and 
concentrated in vacuo to give 0.82 g of material, ir (CHCI3) 
absence of C = N absorption band at 2225 cm - 1 . 

Maleate.—The base was converted into the maleate in Me2CO-
MeOH to give 0.80 g of product, mp 185-186°. Anal. [C,0H2(,No • 
(CHC02H)2] C, H, N. 

l-Benzyl-2-methyl-3-(3-pyridyl)indole.—A mixture of 14.6 g 
(0.11 mol) of 3-pyridylacetone14 and 21.0 g (0.11 mol) of 1-benzyl-
1-phenylhydrazine in 200 ml of PhMe 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 solution heated at 90° for 3 hr. The AcOH was distilled 
in vacuo, the residue treated with NaHC03 soln, and then 
extracted into CHCI3. Drying of the extract and concentration 
in vacuo gave 26 g of material whose ir spectrum (CHCU) showed 
complete removal of the N N = C band at 1635 cm - 1 . 

Methiodide.—The crude indole was dissolved in 200 ml of 
Me2C0 and 40 ml of Mel . The mixture was heated under 
reflux for 16 hr, then the solvent and excess Mel were removed 
in vacuo. Stirring with a little Me2CO gave 23 g of product, mp 
194-196°. An analytical sample was prepared by recrystalliza-
tion from a small amount of MeOH, mp 196-198°. Anal. 
(C22H21IN2) N (basic).15 

l-Benzyl-2-methyl-3-(l-methyl-l,2,5,6-tetrahydro-3-pyridyl)-
indole (9).—A 33-g sample of the above methiodide was reduced 
with 14 g of NaBH4 in the usual way. The free base obtained 
(12 g) failed to crystallize, but was characterized bv its nmr 
spectrum (CDC13, 10%); T 7.54 (s, 3, NMe), 7.42 (s,*3, indole-
C2Me), 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 MeOH-j-PrOH gave the analytical sample, 
mp 195-197°. Anal. [C22H24N2.(C02H)2] N. 
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