
C A R B O L I N E S  

II[.* 1 - M E T H Y L - 4 - T  ERT-BUTYL-f l  -C.~RBOLINE 

E .  P .  S t y n g a c h  a n d  A .  A .  S e m e n o v  UDC 547.752' 821 

The reac t ion  of t e r t -bu ty l (3- indoly l )carb ino l  with po tass ium cyanide yielded a ni t r i le  which was 
reduced  to f l - t e r t - b u t y l t r y p t a m i n e .  1 -Me thy l -4 - t e r t -bu ty l - /~ -ca rbo l ine  was p r e p a r e d  by cyc l i -  
zation of the acetyl  der iva t ive  of this amine with subsequent  dehydrogenat ion.  An a t tempt  to 
obtain this compound through 4-  (3- indoly l ) -5 ,5-d imethyl -2-hexanone  was unsuccess fu l .  

In the f i r s t  communica t ion  of this s e r i e s  [2] we desc r ibed  a method for  the synthes is  of 4 - subs t i t u t ed -  
f l - ca rbo l ines  by Beckmann r e a r r a n g e m e n t  of f i-(3-indolyl)  ketone ox imes .  We have now a t tempted  to use  
a s i m i l a r  method to obtain 1 - m e t h y l - 4 - t e r t - b u t y l - ~  -ca rbo l ine  (VIII). 

Carbinol  I [3] was condensed with t e r t -bu ty l  ace toace ta te  under  the influence of a cata lyt ic  amount of 
sodium hydroxide in refluxing toluene to give keto e s t e r  II .  When heated to 200 ~ II decomposed  but did not 
decarboxyla te  and, consequently,  could not be used for the subsequent  syn thes i s .  However ,  benzyl  e s t e r  III,  
obtained like II f r o m  benzyl  ace toace ta te ,  smoothly  underwent  cata lyt ic  hydrogenolys is  and decarboxyla t ion  
to give ketone IV. Oxime IV gave only t r a c e s  of the expected  3,4-dihydro-f i  - ca rbo l ine  {VII) on t r e a t m e n t  
with phosphorus  pentachlor ide  in ni t robenzene [2], which could not be i so la ted  f rom the side products .  
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I R=OH. 11 R=H3E'CO+CH'CO2C(CH3)3,  III R=H3c'CO CII CO2cH2C6HS, 
Iv R = -CH~COCH3, V R =CN. VI R =Ctl2Nbl 2 

We then decided to p r e p a r e  VII by the B i s c h l e r - N a p i e r a l s k i  reac t ion .  F o r  this ,  carbinol  I was heated 
in glycol with excess  po tass ium cyanide,  and ni t r i le  V was obtained. T ryp tamine  VI, p rev ious ly  r e p o r t e d  
as the p ic ra te  [4], was synthes ized  by the reduct ion of V with l i thium aluminum hydride  in e the r .  The acetyl  
de r iva t ive  of amine VI was smoothly  cycl ized to 3,4-dihydro-fl  - ca rbo l ine  (VII) as a r e su l t  of b r i e f  heat ing 
with phosphorus  pentachlor ide  in n i t robenzene.  To comple te  the synthes is ,  VII was dehydrogenated by h e a t -  
ing with pal ladium black in ethylene glycol .  

I t  should be noted that the B i s c h l e r - N a p i e r a l s k i  method in its c l a s s i ca l  execution [5] is  of low su i ta -  
bi l i ty for  the cycl iza t ion  of f l - subs t i tu ted  N-acy l t ryp t amines .  However,  the use  of the PC15-n i t robenzene  
combinat ion makes  it  poss ib le  to accompl ish  the reac t ion  in high y ie lds .  

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

All of the mel t ing  points a re  unco r r ec t ed  and were  de te rmined  with a Koff ler  block.  The IH s p e c t r a  
of m i n e r a l  oil suspens ions  were  obtained with a UR-10 s p e c t r o m e t e r ,  while the UV s p e c t r a  of alcohol so lu-  
t ions were  obtained with an SF-4  spec t ropho tome te r .  

* See [1] for  communica t ion  II .  
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t e r t -Bu ty l  2 -Ace ty l -3 - (3 - indo ly l ) -4 ,4 -d imethy l  Pentanoate  (II). A total  of 10 mg of powdered sodium 
hydroxide and 0.3 g (1.9 mmole)  of t e r t -bu ty l  ace toace ta te  were  added to a solution of 0.2 g C0.99 mmole)  of 
t e r t -bu ty l (3 - indo ly l )ca rb ino l  (I) in 2 ml  of toluene, and the mixture  was ref luxed with wa te r  separa t ion  for  
4.5 h. The resu l t ing  solution was diluted with e ther ,  and the mix tu re  was washed with dilute acid and water ,  
The res idue  a f t e r  r emova l  of the solvents was ch romatographed  on act ivi ty III a luminum oxide. A ch lo ro -  
f o r m - b e n z e n e  mix tu re  (1 : 1) eluted 0.22 g (68%) of c r y s t a l s  with mp 130-132 ~ (from benzene,  in a sea led  
cap i l l a ry ) .  Found %: C 73.8; H 8.6; N 4.0. C21H29NO 3. Calcula ted %: C 73.4; H 8.5; N 4.1. IR spec t rum,  
c m - l :  3430 (NH), 3390 (enol OH), 1720, 1725 (COOC4H9) , 1710, 1690 (C ~ O ) .  

Benzyl  2 -Ace ty l -3 - (3 - indo ly l ) -4 ,4 -d ime thy l  l~entanoate (III). This  was s i m i l a r l y  obtained f rom I and 
benzyl  ace toace ta te .  The reac t ion  t ime  was 8 h. The res idue  af ter  r emova l  of the solvent  was c rys t a l l i zed  
f r o m  alcohol to give 74% of a product  with mp 133-134 ~ Found %: C 76.3; H 7,3; N 3.6. C24H27NO 3. Ca lcu-  
l a t ed%:  C 76.4; H 7.2; N 3.7. 

4 - (3 - Indo ly l ) -5 ,5 -d imethy l -2 -hexanone  (IV). A mix tu re  of  2.9 g (7.7 mmole)  of III and 1.67 g of 
pla t inum black (according to Brown [1]) in 29 ml  of acet ic  acid was s t i r r e d  for  27 h in a gentle s t r e a m  of 
hydrogen.  The ca ta lys t  was r em oved  by f i l t ra t ion,  and the solution was poured into water  and ex t rac ted  with 
e the r .  The ex t r a c t  was  washed with wa te r  and sodium bicarbonate  solution, dr ied with sodium sulfate ,  and 
the e the r  was evapora ted .  The res idue  was c ry s t a l l i z ed  f rom alcohol to give 1.0 g (53%) of c o l o r l e s s  c r y s -  
t a l s  with mp  138-140 ~ Found %: C 79.1; H 8.4; N 5.9. C16H21NO. Calcula ted  %: C 79.0; H 8.7; N 5.8. IR 
s p e c t r u m ,  c m - l :  3420 (NH), 1715 (C = O ) .  

2 - (3 - Indo ly l ) -3 ,3 -d imethy lbu tyron i t r i l e  (V). A mix tu re  of 3.6 g (17.7 mmole)  of I, 2.67 g (41.1 mmole)  
of po ta s s ium cyanide,  and 36 ml  of anhydrous glycol  was heated at 120 ~ for  50 rain, cooled, poured into 
wate r ,  and the mix tu re  was ex t rac ted  with e the r .  The ex t r ac t  was dr ied with sodium sulfate ,  the solvent 
was evapora ted ,  and the res idue  was c rys t a l l i zed  twice f rom isopropyl  alcohol to give 1.7 g (45%) of V with 
mp 119-120 ~ (from cyclohexane) .  Found%: C 79.4; H 7.4; N 13.3. C14H18N 2. Ca lcu la ted%:  C 79.2; H 7.6; 
N 13.2. IR s p e c t r u m ,  c m - l :  3340 (NH), 2250 (CN). 

2 - (3- Indoly l ) -3 ,3 -d imethy lbu ty lamine  (V-I). A solution of 4.1 g (0.02 mole) of V in 65 ml  of e the r  was 
added ca re fu l ly  to a solution of 0.4 mole  of l i thium aluminum hydride (prepared  f r o m  3.8 g of l i thium 
hydride  and 31.8 g of a luminum bromide  in 75 ml  of e ther) ,  and the mix tu re  was ref luxed for 1.5 h. The ex-  
c e s s  a luminum hydride  was decomposed  with ethyl aceta te ,  water  and concent ra ted  NaOH were  added, and 
the mix tu re  was ex t r ac t ed  with e t he r .  The e the r  ex t r ac t  yielded 3.4 g (81%) of VI with mp 175 ~ (from ben-  
zene), Found%: C 77.8; H 9.3; N 13.2. C~4H20N 2. Ca lcu la ted%:  C 77.7; H 9.3; N 13.0. IR spec t rum,  era- l :  
3340 (indole NH), 3300 (NH2). 

1 - M e t h y l - 4 - t e r t - b u t y l - 3 , 4 - d i h y d r o - f l - c a r b o l i n e  (VII). Acetic  anhydride [1 ml  (10.6 mmole)]  was 
added to 700 mg  (3.2 mmole)  of VI in 7 ml  of pyr id ine ,  and the mix tu re  was allowed to stand for  14 h at 
room t e m p e r a t u r e ,  The usual  workup yielded 700 rag (84%) of crude N-ace ty l  der iva t ive .  

The amide obtained was d isso lved  in 7 ml  of anhydrous ni t robenzene,  and this solution was poured at 
55 ~ for  30 sec  into a s t i r r e d  suspens ion of 1.12 g (5.4 mmole)  of PC15 in 7 ml  of ni t robenzene,  a f te r  which 
the mix tu re  was s t i r r e d  fo r  another  minute .  The reac t ion  mix tu re  was rap id ly  cooled, and s e v e r a l  p ieces  
of ice were  added to it .  The mix tu re  was d isso lved  in e the r  and ex t rac ted  with dilute hydrochlor ic  acid.  
The acidic solution was neu t ra l i zed  with ammonia  and ex t rac ted  with e ther .  An e the r  solution of hydrogen 
chlor ide  was added to the dr ied  e the r  ex t rac t ,  and the prec ip i ta ted  amorphous  hydroehlor ide  was dr ied  in a 
vacuum d e s i c c a t o r  to give 530 mg (70%) of ch romatograph ica l ly  pure  hydrochlor ide  of VII. The p ic ra te  had 
mp 230-231 ~ (from alcohol) .  Found %: C 56.2; H 4.8; N 14.9. CI6H20N 2 �9 C6H3N307. Calcula ted %: C 56.3; 
H 4.9; N 14.9. IR s p e c t r u m ,  c m - i :  1380, 1550 (NO2), 1630 (C ~-N), 3370 (NH). 

1 - M e t h y l - 4 - t e r t - b u t y l - ~  --carboline (VIII). A mix tu re  of 2.3 g of the hydrochlor ide  of VII, 23 ml  of 
ethylene glycol ,  and 1.15 g of pal ladium black,  p r e p a r e d  by the method in [1], was heated at 160 ~ for  35 min .  
The cooled solution was f i l te red ,  diluted with water ,  made  alkaline with po tass ium carbonate ,  and ex t rac ted  
with e the r .  Column ch roma tog raphy  [activity III  A1203 and b e n z e n e - p e t r o l e u m  e the r  (3 : 2)] and c r y s t a l l i z a -  
tion f r o m  benzene yielded 1.12 g (49%) of VII with mp  196-197 ~ (in a sea led  capi l la ry) .  The hydrochlor ide  
had mp  243-244 ~ (from isopropyl  alcohol).  UV s p e c t r u m ,  ~ m a x ,  nm ( loge) :  248 (3.52), 303 (3.15), 371 
(2.73). The p ic ra t e  had mp 264 ~ (from alcohol).  Found %: C 56.6; H 4.6; N 15.3. C16H18N 2 �9 CsH3N307. Ca l -  
cu la t ed%:  C 56.5; H 4.5; N 15.0. IR spec t rum,  c m - l :  1635 (C---=N), 3350-3450 (NH). 
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