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INDO LE D E R I V A T I V E S  

XLV.* CYCLIZATION OF 2-(fl-AMINOISOBUTYL)INDOLE 

WITH GLUTARIC ANHYDRIDE AND OPIANIC ACID 

N .  N .  N o v i k o v a ,  I .  D. S i l e n k o ,  
N .  F .  K u c h e r o v a ,  and V.  A.  Z a g o r e v s k i i  

UDC 547.759.3 

New 7-carboline derivatives were synthesized on the basis of the reaction of 2-(fl-aminoisobutyl)- 
indole with glutaric anhydride and opianic acid. 

It is known [2] that indoles condensedwith quinolizine or indolizine rings, derivatives of which have pro- 
nounced pharmacological activity, can be obtained by reaction of tryptamines with 1,4- and 1,5-dicarbonyl com- 
pounds. In connection with the fact that we have previously [3] developed the synthesis of compounds of the i so-  
tryptamine series~ in particular, 27(~-aminoisobutyl)indole (I), we undertook a study of the reactions of I with 
glutaric anhydride (H) and opianic acid (SI). The reaction of I with II proceeds smoothly to give glutaric acid 
polyamide (IV), which was converted to ester (V) bythe action of diazomethane. Under the influence of phospho- 
rus oxychloride, ester V undergoes cyclization to a substituted 1, 2-dihydro-7-carboline,  and, depending on the 
conditions used to work up the reaction mixture, the ester grouping is retained or undergoes partial hydrolysis 
to give, respectively, acids Via and VIb. Ester Vib was converted to a substituted 1,2,3,4-tetrahydro-T-car- 
boline (VID by hydrogenation over platinum. (See scheme on following page.) 

*See [1] for communication XLIV. 

TABLE 1. Dat~ on IV-VIII 
r 

Found, % :om- mp, "C* Empirical 
ound formula c I H [ Cl ] N 

IV 159,5--161 
V 82--83 

Via 251--252 
Vlb 143,5--145 

VII 191--192 
VIIIa 216--217 
VIIIb 204--205 

C!TH22N203 67,3 7,3 
CIsH24N203 68,5 7,7 
CITH~0N202 71,9 [ 7,3 
C~sH22NzO2"HCI 64,3 6,8 
CIsHe4N~O2' HC1 64,1 7,5 
C23H26N204"HCI 63,7 6.2 
C24H~sN20~" HCI 64,5 6,5 

C a l c ~ a ~ d , %  

9.2 
9,2 

I0,1 
10.4 8.4 
10.4 8,4 
8,0 6.7 
8,0 6,7 

67,5 
68,3 
71.8 
64,5 
64,2 

~4,8 

I H ] CI 

7,3 
7,6 
7,1 
6.9 10.6 

6.3 
6,5 719 

9,3 
8.8 
9.8 
K4 
8,3 
6,5 
6,3 

Yield, 
% 

60 
93 
50 
85 
75 
83 
55 

*Compounds V, VIIIa, and VIlIb were recrystallized from alcohol, V 
was recrystall ized from benzene-petroleum ether, Via and VII were 
recrystallized from isopropyl a lcohol-ether ,  and VIb was recrystal-  
lized from methanol. 
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~ (~H~ c.~-c-..~ § o~o 
I I I  

H CH 3 . 

NH POC[ 3 

V v l a , b  

IV 

CH2N2 _ 

Pt/n2 ~oocH~ 
II 

H CH~ 

VII 

I + 
~ CP.O 

C H z O / V  "COOH 

OCH 3 

CH 

i j / ~ ' ~ O C  H3 

~ "COO R 

~ CIt 3 

H CH a 

Ill VIII a, b 

V l a  R=H, b R=CH3; VI I I  a R=CH 3, b R=CtHs 

T e t r a h y d r o - 7 - c a r b o l i n e s  with an a romat i c  r ing in the 4 posit ion (VIIIa, b) were  synthes ized as a resu l t  
of  cycl iza t ion of I with acid III  in methanol  o r  ethanol in the p r e sence  of acid. 

At tempts  to br ing about the i n t r amolecu la r  cycl izat ion of VII and ViII by refluxing in xylene  were  unsuc-  
cessful ;  this can be explained by the s t e r i c  hindrance c rea ted  by the gem-d ime thy l  groups .  

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

The PMR s p e c t r a  of the compounds were  recorded  with a Var ian  T-60 s p e c t r o m e t e r  on the 5 sca le  with 
hexamethyld is i loxane  as the in ternal  s tandard .  The IR s p e c t r a  of mine ra l  oil suspensions  of the compounds 
were  recorded  with a UR-10 s p e c t r o m e t e r .  T h i n - l a y e r  ch romatography  (TLC) was c a r r i e d  out on plates  with 
act ivi ty  IV a luminum oxide (alkaline form) .  

2-{ fl - [N-(w-Carboxybutyryl}]aminoisobutyl}  Indole (IV). A solution of 10 g (0.053 mole) of I in 50 ml  of 
absolute  benzene was added to a solution of 6.6 g (0.052 mole) of anhydride 1-[ in 60 ml  of absolute benzene, and 
the mix tu re  was cooled to 15 ~ . The l ibe ra ted  co lo r l e s s  oil  was t r ea ted  with aqueous sodium carbonate  solution, 
and the alkal ine solution was ac id i f i ed  with 2 N hydrochlor ic  acid. The resul t ing prec ip i ta te  was r emoved  by 
f i l t ra t ion to give 9.7 g of  IV. IR spec t rum:  1716 (C =O) and 3380 cm -1 (NH). 

2-{  f l - [N-(w-Carbomethoxybutyry l ) ]aminoisebuty l}  Indole (V). A 7.25-g (0.024 mole) sample  of powdered 
indole IV was added in por t ions  to a solution of d iazomethane in e ther ,  and the e ther  solution was par t ia l ly  evap-  
o ra ted  on a wa te r  bath and allowed to stand overnight .  The resul t ing oil was t r i tu ra ted  to give 7.1 g of  e s t e r  V 
with Rf  0.8 (ether).  IR  spec t rum:  1715 (C =O) and 3355 c m  -1 (NH). 

2 ,2 -Dimethy l -4 - (  7 - c a r b o x y p r o p y l ) -  1, 2 -d ihydro-  7 - ca rbo l i ne  (Via) and 2, 2 -Dime thy l -4 -  ( 7 - c a r b o m e t h o x y -  
p r o p y l ) - l , 2 - d i h y d r o - T - c a r b o l i n e  (VIb) Hydrochlor ide .  A mixture  of 2 g (6.3 moles)  of e s t e r  V in 20 ml  of abso-  
iute benzene and 4 ml  of f r e sh ly  dis t i l led phosphorus  oxychlor ide  was ref luxed with dist i l lat ion fo r  15 min, a f t e r  
which it  was evapora ted  to dryness ,  6 ml  of  wa te r  was added to the res idue,  and the solid m a t e r i a l  was r emo v ed  
by f i l t ra t ion to give 1.8 g of the hydrochlor ide  of VIb. 

When the phosphorus  oxychlor ide  was not r emoved  comple te ly  by distil lation, a f t e r  t r ea tmen t  of the mix -  
tu re  with water ,  the e s t e r  underwent  par t i a l  hydro lys i s  to give a mix tu re  of 1 g of Via and 1 g of VIb. The Rf 
value of Vib was 0.25 (ether}. IR s p e c t r u m  of Vlb: 1729 (C =O} and 3360 c m  -1 (NH). 

2 , 2 - D i m e t h y l - 4 - ( T - c a r b o m e t h o x y p r o p y l } - l , 2 , 3 , 4 - t e t r a h y d r o - 7 - c a r b o l i n e  (VII) Hydrochlor ide .  A 2.4-g 
s amp le  of  VIb was hydrogenated  in 30 ml  of methanol  o v e r  Pt ( f rom 0.13 g of Pro2) until hydrogen absorpt ion 
c e a s e d .  The ca ta lys t  was separa ted ,  and the alcohol was r emoved  by vacuum dist i l lat ion.  The res idue  was d i s -  
solved in absolute e ther ,  and a solution of hydrogen chlor ide  in e ther  was added to p rec ip i t a te  2.1 g of the hydro-  
chlor ide  of VII with Rf 0.53 (ether).  IR spec t rum:  1730 (C =O) and 3492 cm -1 (NH). PlVIR s p e c t r u m  (in CC14). 
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1.03 and 1.2 (two nonequivalent C-CH 3 groups), 1.3 (piperidine ring NH), 1.4-2.7 (unresolved CH 2 signals, 8 H), 
3.6 (COOCH3), 4.13 (unresolved 4-CH signal), and 8.47 (indole NI-I). 

2~2-Dimethy~-4-(2-carbometh~xy-3~4-dimeth~xypheny~)-~2~3~4-tetrahydr~-7-carb~ine (VHIa) Hydro- 
chloride. A solution of 1 g (5.3 mmole) of I and 1.3 g (5.6 mmole) of acid IH in 15 ml of methanol and 1.5 ml 
of concentrated sulfuric acid was refluxed for 3 h, after  which it was poured into water, and the aqueous mix- 
ture was made alkaline with aqueous potassium carbonate solution and extracted with ether.  The ether  solution 
was washed with potassium carbonate solution and water, dried with magnesium sulfate, and treated with a solu- 
tion of hydrogen chloride in ether to give 1.5 g of the hydrochloride of VHIa with R 0.68 (ether). IR spectrum: 
1728 (C =O) and 3485 cm -1 (NH). PM_R spectrtun (in CHC13) , ppm: 1.1, 1.23 [C(CH3)2] , 1.93 (piperidine ring NH), 
2.5 (center of two doublets of geminal CH 2 protons with J= 16 Hz), 3.66, 3.7 (6H, C-OCH3), 3.8 (CO-OCH3), 5.06 

(4-H), and 8.4 (indole NH). 

2,2-Dimethyl-4-(2-carbethoxy-3, 4-dimethoxyphenyl)- 1, 2, 3, 4-t etrahydro- 7-ca rboline (VIIIb) Hydrochlo- 
ride. A mixture of 1 g (5.3 re_mole) of I, 1.3 g (5.6 re.mole) of acid HI, and 7 ml of a 16% solution of hydrogen 
chloride in alcohol was refluxed for 1 h, after  which it was cooled, made alkaline with aqueous potassium car-  
bonate solution, and extracted with ether.  The e ther  extract  was washed with potassium carbonate solution and 
water, dried with magnesium sulfate, and treated with a solution of hydrogen chloride in ether to give 1.3 g of 
the hydrochloride of VIlIb. 
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