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The synthesis  of 1-methyl-4-(w-dimethylaminopropyl) - f l -carbol ine  f rom 3- (1 -methy l -2 -  
pyrrol idyl) indole is descr ibed.  

1-Methyl-4-(w-dimethylaminopropyl)- /~-carbol ine,  which is the lower homolog of the alkaloid b rev i -  
car ine  and is  of i n t e re s t  f rom a pharmacological  point of view, was previous ly  [2] obtained in low yield. 
In o rde r  to i nc rease  the access ib i l i ty  of this substance, we investigated another synthetic route ,  at the ba-  
sis of which was the same idea of construct ion of an aminoalkyl side chain by closing of eyc l i cgramine  I [2]. 

The quaternizat ion of 3- (1-methyl -2-pyrro l idyl ) indole  (I) with methyl iodide and subsequent t r ea t -  
ment  with alkali cyanide gave aminoni t r i le  IV. Heating of the la t te r  with Raney nickel and hydrazine hy-  
dra te  in isopropyl  alcohol via the method in [3] gave t ryptamine V, which was cha rac te r i zed  as the dipic-  
r a t e .  Lithium aluminum hydride and catalytic hydrogenation did not reduce  IV. Amorphous N-acetyl  de-  
r iva t ive  VI, which was obtained by t rea tment  of the amine with acetic anhydride In pyridine,  was subjected, 
without purif icat ion,  to the action of phosphorus pentachloride in warm ni trobenzene,  during which i t  un- 
derwent  eycl izat ion to give 3 ,4-dihydro-f i -carbol ine  VII. Dehydrogenation of the la t ter  via a previous ly  
descr ibed  method [4] gave complete ly  a romat ic /~-carbol ine  VIII. 

An a t tempt  was made to use a s imi lar  method for the synthesis  of IX - the higher homolog of the a l -  
kaloid b rev ica r ine  - f rom HI. It is  known f rom the l i t e ra ture  that cyclic lac tams readi ly  undergo the 
V i l s m e i e r - H a a c k  react ion with indole. In this case,  1 -methy l -2 -pyr ro l idone  forms  2-pyr ro l idy l idene-3-  
indolenine, which can be readi ly  reduced to I [5]. 
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Aminoketone X, which is  in equi l ibr ium with the cyclic hydroxyamine form and is read i ly  reduced to 
II [6], was obtained f rom 1-methyl -2-p iper idone .  In o rder  to obtain azepinylindole HI, we investigated the 

* See [1] for  communicat ion IV. 
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reac t ion  of indole with N-me thy lcap ro l ac t am.  The use  of the usual  method with phosphorus  oxychlor ide in 
excess  amide  with subsequent  hydro lys i s  gave amino ketene XI, which was not cycl ized to III when d i f fe r -  
ent reducing agents  were  used. The use  of workup methods  that  h inder  hydro lys i s  of  the in te rmedia te  
V i l s m e i e r  complex [7, 8] also gave only ketene  XI but in lower  yields .  The s t e r i c  s t ra in  a r i s ing  in the 
s e v e n - m e m b e r e d  r iug probably  fac i l i ta tes  c leavage of the enamine s t ruc tu re  of the Complex. 

E X P E R I M E N T A L  

The mel t ing  points (none of which were  cor rec ted)  we re  m e a s u r e d  with a Kofler  appara tus .  The UV 
spec t r a  of ethanol solutions were  r eco rded  with a Specord s p e c t r o m e t e r .  The IR spec t r a  of m ine ra l  oil 
suspensions  were  r eco rded  with a UR-10 s p e c t r o m e t e r .  

5 -Dimethylamino-2- (3- indoly l )pentaneni t r i l e  (IV). A 9 .5 .g  (67 mmole)  sample  of methyl  iodide was 
added to 12.4 g (62 mmole)  of pyrrol idyl indole  I [5] in 120 ml  of ethanol, and the solution was held at  r o o m  
t e m p e r a t u r e  for  2 h, a f te r  which 7.6 g (157 mmole)  of sodium cyanide in a smal l  amotmt of water  was 
added, and the mix tu re  was  ref luxed for  1 h. The cooled reac t ion  mix tu re  was poured into water ,  and the 
aqueous mix tu r e  was ex t rac ted  with e the r .  The ex t r ac t  was dr ied and the solvent  was removed .  The r e s -  
idue was worked up to give a solid, which was c rys t a l l i zed  f r o m  t r ich loroethylene  to give 12.6 g (85.770) of 
a product  with mp  126-127 ~ Found: C 74.7; H 8.1; N 17.470. CIsttlaN 3. Calculated: C 74.7; H 7.9; N 17.470. 
IR spec t rum,  c m - l :  3330 (NH), 2260 (C -= N). 

5 -Dimethyfamino-2- (3- indoly l )penty lamine  (V). A mix tu re  of 3 g (12.5 mmole)  of IV, 2.2 g of Raney 
nickel ,  and 40 m l  of i sopropyl  alcohol was ref luxed and s t i r r e d  for  2 h while 40 ml  of  hydraz ine  hydra te  
was added gradual ly.  The mix tu re  was then heated for another  15 rain and cooled. The ca t a ly s t  was r e -  
moved  by f i l t rat ion,  and the solution was vacuum-evapora ted  to d ryness  at  no higher  than 65 ~ to give 3.2 g 
of a ve ry  v iscous  liquid. The d ip ic ra te  had mp  162-164 ~ ( f rom alcohol). Found: C 46.3; H 4.1; N 18.0%. 
C15It23N3 �9 2CsH3N30~. Calculated:  C 46.1; H 4.2; N 17.970. IR spec t rum,  cm- l :  3390 (indole NI-I), 2740 
(-NH3+). 

1-Methyl-4-(3-dimethylaminopropyl)-3,4-dihydr0-fl-carboline (VII). An 8.5-g (83 mmole) sample of 
acetic anhydride was added to 9.1 g (37.2 ~nole) of V in 93 ml of cooled pyridine, and the mixture was al- 
lowed to stand at room temperature for 16 h. It was then poured into water, and the aqueous mixture was 
made alkaline with sodium hydroxide and extracted with ether. The ether and pyridine were removed from 
the dried extract by vacuum distillation below 75 ~ to give 8.6 g of acetyl derivative VI. 

A solution of 3.1 g (10.8 mmole) of crude VI in 31 ml of nitrobenzene was added with stirring to 6.9 
g (32.4 mmole) of PCI 5 in 31 ml of nitrobenzene heated to 65 ~ The addition took 30 sec, during which the 
temperature rose to 70 ~ After another minute, the mixture was cooled with ice water, the excess PCI 5 
was decomposed with chunks of ice, and the solution was diluted with ether. The aqueous layer was sep- 
arated, and the organic phase was washed with dilute hydrochloric acid. Alkalizalion of the combined 
aqueous extracts with sodium hydroxide gave a precipitate, which was dried and crystallized from aqueous 
isopropyl alcohol to give 1 g (34.5%) of VIII with mp 56-58 ~ UV spectrum, Xmax, nm (~) in neutral solu- 
tion: 235 (14,400), 317 (13,200); in 0.01 N HCI: 246 (9900), 354 (19,200). IR spectrum, ore-!: 3450 (Nil), 
1620 (C---N). The dipicrate had mp 209 ~ (alcohol-dimethylformamide). Found: C 48.0; H 4.3; N 17.670. 
CI?H~N 3 �9 2CsH3N30 ~. Calculated: C 47.9; H 4.0; N 17.170. The dibenzoate had mp 150-152 ~ (isopropyl 
alcohol). 

1-1Vtethyl-4-(3-dimethylaminopropyl)-f l -carbol ine (VIII). A solution of 0.59 g of sodium borohydride 
in 33 ml  of wa te r  was added under  ni t rogen in the cour se  of 1-2 rain at 25 ~ to a s t i r r ed  solution of 1.1 g of 
PdCl z �9 2H~O in 100 m l  of wate r .  The mix tu re  was then acidified with tIC1, and, a f ter  the l aye r s  had sep-  
a ra ted ,  a l a rge  por t ion of the wa te r  was decanted while prevent ing contact  of the ca ta lys t  with a i r .  A 14.5- 
ml  sample  of  ethylene glycol and a solution of 1.37 g of the dihydrochlor ide of  VII in the min imum amount  
of wa te r  were  added to the resu l t ing  ca ta lyza te .  The appara tus  was connected to a condenser  se t  for  d i s -  
tiUation and p laced  on an oil bath heated to 150~ The mix tu re  was heated and s t i r r e d  under carbon diox-  
ide for  1.5 h, during which a l a rge  port ion of the wa te r  was  r emoved  by dist i l lat ion.  The mix tu re  was then 
cooled and diluted with wate r ,  and the ca ta lys t  was  r emoved  by f i l t rat ion.  The f i l t r a te  was made  alkaline 
with sodium hydroxide,  and the p rec ip i t a ted  c r y s t a l s  were  r e m o v e d  by f i l t ra t ion  to give 1.1 g of VI~  (81707. 
S t i r r ing  a suspension of base  VIII with an e ther  solution of I-ICl gave the dihydrochloride (rap 270-271~ 
which was ident ical  to a genuine sample  [2]. 
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6-Methylamino- l - (3- indolyl )hexanone (XI). A 7.85-g (0.051 mole) sample of f resh ly  distil led phos-  
phorus oxychlor ide was added in the course  of 10 rain to 10 ml of s t i r r ed  ice-cooled  N-methylcaprolae tam.  
After  15 rain, 5.85 g (0.05 mole) of indole in 10 ml of N-methylcaprolac tam was added in the course  of 1 h 

the resul t ing solution. The resul t ing thick paste was s t i r r ed  at room temperat~are for  30 rain and at 50 ~ 
for 2.5 11, af ter  which it  was diluted with water  and made alkaline with sodium hydroxide.  The precipi tate  
was separa ted  and c rys ta l l i zed  f rom isopropyl alcohol to give 7.9 g (65%) of co lor less  c rys ta l s  with mp 
137-138 ~ (ethanol). Found: C 73.6; H 8.3; N 11.2%. C15H20N20. Calculated: C 73.7; H 8.3; N 11.5%. I R  
spectrtun,  cm-l :  3300 (NH), 1630 (CO), 775 (benzene ring). UV spect rum kmax, nm (e), in neutral  solu- 
tion: 209 (33,600), 242 (14,400), 256 (9900), 297 (13,500); in 0.01 N KOI-h 217 (28,000), 242 (12,600), 263 
(11,800), 274 (10,400), 297 (12,600), 3300 (6000). These values prac t ica l ly  coincide with the spec t ra  of X 
presen ted  in [6]. The formate  of XI had mp 114-115 ~ (isopropyl alcohol). 
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