
I N D O L E  

XXX*.  

SALTS 

DERIVATIVES 

CLEAVAGE OF r 

N.  N .  S u v o r o v  a n d  V.  N .  B u y a n o v  UDC 547.785.5 

The c leavage  of f l - ( indol -3-y l )e thyld imethylsu l fonium iodide in aqueous caust ic  potash  
solution has given an o l igomer  of 3-vinyl indole  with a degree  of po lymer iza t ion  of f ive.  
In ethanolic solutions in the p re sence  of caus t ic  potash ,  ~ - ( indo l -3 -y l ) a lky ld ime thy! -  
sulfonium iodides a re  conver ted  into the cor responding  e the r s .  

It  is known that,  on being heated ,  sa l fonium hydroxides  a r e  capable  of undergoing c leavage with the 
fo rma t ion  of the cor responding  olefins [2-4]. The c leavage of sulfonium sa l t s  in the indole s e r i e s  in te res ted  
us in connection with the p r epa ra t i on  of 3-vinyl indole ,  s ince the synthes is  that  has been  desc r ibed  [5] is 
labor ious  and r equ i r e s  a s c a r c e  and e x t r e m e l y  toxic s ta r t ing  m a t e r i a l  - N ,N-d imethy l t ryp tamine  - and 
a lso  f r o m  the point of view of a study of the alkylat ion of var ious  alcohols by  means  of the w- ( indo l -3 -y l ) -  
d imethyla lkylsul fonium sa l t s  obtained p rev ious ly  [6]. 

However ,  the c leavage of f l - ( indol -3-y l )e thyld imethylsu l fonium iodide in the p resence  of a s l ight  ex-  
cess  of a lkal i  led not to 3-vinyl indole  but to an o l igomer  of it. On the bas i s  of a study of i ts  IR and NMtR 
s p e c t r a ,  it mus t  be  a s sumed  that  the r eac t ion  gave a l inear  o l igomer  of 3-vinyl indole .  In the IR spec t ru m 
of the o l igomer ,  in the 3430 c m  -1 reg ion  the re  a re  the s t re tch ing  v ibra t ions  of an NH group,  in the 1620- 
1550 cm -1 reg ion  the v ibra t ions  of the a roma t i c  s y s t e m  of bonds of the indole r ing ,  and in the 745 cm -1 
r eg ion  the v ibra t ions  of four  adjacent  hydrogen a toms of a benzene r ing.  In the NMR spec t rum in the 3.05 
ppm region  the re  a r e  mul t ip le t  s ignals  at 3.05 ppm (fl-Ctt2) , 4.13 ppm ( ~ - C I g ,  6.43 ppm (2-CH), and 7.08 
p p m  (the pro tons  of the benzene r ing of an indole nucleus) ,  and a s ingle t  at 7.5 ppm (Nil). 

The c leavage of the r  sa l t s  (I) in alcoholic solutions in the p r e s -  
ence of p o t a s s i u m  hydroxide was accompanied  by the fo rma t ion  of the cor responding  e thers  HI. The benzyl  
e the r  of t ryptophol  was identified by i ts  convers ion  into t ryptophol  (V) by  the act ion of sodium in liquid 
ammonia .  The s t r u c t u r e  of  the i sopropyl  e ther  of 5-methoxyt ryptophol  was conf i rmed  by  i ts  NMR s p e c -  
t r u m .  The s t r u c t u r e  of the other  e thers  was conf i rmed by independent synthes is  f r o m  the cor responding  
r  b r o m i d e s  (IV) [7, 8] and a lcohols .  
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* F o r  Communicat ion XXIX, see [1]. 
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TAB LE 1. Corrlpounds HI (R = H) Synthesized 

o 

o 
k9 

R" 

III a i-C3H7 
III b C2H5 
IK c CH2C6H5 ] 
III~ CIJ~CHCH~OC(CH~/~O I 
IIIe C2Hs- 
IlK i-C3H7 

t~ nD~O 

1,5583 a 
1.5748 b 

1,5540 c 
16076 d 
1,5999 

Empiri- Found, % 
cal 
formula c H N C 

213HI,NO 77.10 
]12H15NO 175,98 
2,TH~TNO [81,35 
21~H21NOaI69,76 
,%~HITNO 76,88 
=IsHaNO 77,68 

C alculal ed, 

H ~ i~ 

f 
8,21 ] 6,77 76,90 
7,96 7,56 76,20 
7,02 I 5,57 81,27 
7,71 4,96 69,8 
8,40 6,98 76,90 
9,18 5.93 77,90 

8 38 6 90 92 
7:93 17:40 [ 88 
6,7715,571 87 
7,6315.08 / 84 
8,38 6,90 85 
9,10 6,06 84 

a P i c r a t e :  mp 87-89~ ( f rom ethanol),  bAccording to the l i t e r -  
a ture  [10], p i c r a t e  mp 95-96~ bp 147~ at  1.25 ram,  n~  1.5686 
[9]. Cmp 64-65~ ( f rom hexane) ; accord ing  to the l i t e r a tu re  [11], 
mp  60-61~ dn~ 1.5538 [12]. e p i e r a t e ;  mp  96-97~ ( f rom 
ethanol).  

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

The IR s p e c t r a  w e r e  taken on a UR-10 ins t rument  in table ts  with KBR (ol igomer  of 3-vinylindole) in 
the f o r m  of mul ls  in paraf f in  oil (for c rys ta l l ine  substances)  and in the f o r m  of a thin l aye r  (for liquid 
subs tances) .  The NMR s p e c t r a  were  r e c o r d e d  on a JNM-4H ins t rument  with a working f requency  of 100 
MHz in CDC13 solution. 

I sopropyl  E ther  of 5-Methoxytryptophol .  A solution of 0.5 g (1.4 mmoles)  of f i - (5 -me thoxy indo l -3 -y l ) -  
e thyld imethylsu l foninm iodide in 30 ml  of isopropanol  was t r e a t ed  with 0.4 g (7.2 r0moles) of ground 
caus t ic  potash ,  and the mix ture  was boi led for  9 h, cooled,  and poured into 150 ml  of wa te r .  The reac t ion  
product  was ex t rac ted  with e ther ,  the e the rea l  ex t r ac t s  were  washed  with wa te r  and dr ied  with magnes ium 
sulfa te ,  the solvent  was dis t i l led  off in vacuum to d r y n e s s ,  and the r e s idua l  oil was ch roma tog raphed  on a 
column of a lumina  (1:30), the product  be ing e h t e d  with a m ix tu r e  of e the r  and pe t ro l eum e ther  (1: D . Yield 
0.28 g (887o) ; n~ 1.5543. IR s p e c t r u m ,  cm- l :  3430 (Nil), 1630 (a romat ic  s y s t e m  of bonds of an indole nu- 
c leus) ,  1180 (OCH3) ; 800 ( C - H  bonds of two adjacent  a toms  of a benzene  ring); 830 ( C - H  bond of an i so -  
la ted  a tom of a benzene r ing) .  NMR s p e c t r u m ,  5 ,  ppm: 1.15 (doublet, (CH3)2C), 2.93 ( t r iple t ,  o~-CH2) , 
3.77 (sing, le t ,  OCH3) , 3.65 ( t r iplet ,  fi-CH2) , 6 .7-7 . i3  (mult iplet ,  a roma t i c  proton),  8.05 (broad s ignal ,  Nit). 
Found, 7o: C 71.80; H 8.28; N 5.98. C14H19NO 2. Calculated,  %: C 72.10; H 8.15; N 6.00. P ic tu re ;  mp  
93-94~ (from ethanol).  Found, 70: C 51.81; H 4.83; N 11.89. C14HI~NO2 �9 C6H3N30 7. Calculated,  70; 
C 51.90; H 4.76; N 12.13. 

Tryptophol  (V). A f lask  containing dry  caus t ic  potash was charged with 70 ml  of liquid ammonia  and 
0.3g (1.2 rnmole) o f thebenzy l  e t he ro f  t ryptophol  and, with s t i r r i n g ,  0.03 g (1.4 mg-a tom)  of sodium was 
added gradual ly  until a b lue  co lora t ion  appeared .  The mix tu re  was s t i r r e d  v igorous ly  for  3-5 rain,  a f te r  
which a m m o n i u m  chlor ide  was  added until the solution had become  decolor ized ,  and the resu l t ing  mix ture  
was s t i r r e d  until the ammonia  had evapora ted  off comple te ly .  The res idue  was t r ea t ed  with 100 ml of e ther ,  
the e therea l  ex t r a c t  was  washed  with wa te r  and dr ied  with magnes ium sulfate ,  and the solvent  was  dis t i l led 
off in vacuum to give 0.16 g (86%) of t ryptophol ,  mp  57-58~ ( f rom a mix tu re  of benzene and p e t r o l e u m  
ether)  [7]. A mix t u r e  with an authentic s ample  obtained by the reduct ion of methyl  ( indol -3-y l )ace ta te  gave 
no dep res s ion  of the mel t ing  point.  

Ethyl E ther  of Homotryptophol  (IKe). A mix ture  of 0.5 g (2.1 mmole)  of 7 - ( indo l -3 -y l )p ropy l  b r o m i d e  
and the sodium ethoxide obtained f r o m  0.17 g (7.1 rag-atom) of sodium and 15 ml  of absolute  ethanol was 
boi led fo r  9 h. Then it was  cooled, diluted with 100 ml  of w a t e r ,  and ex t rac ted  with e the r .  The e the rea l  
ex t r ac t  was washed  with wa te r  and dr ied with sodium sulfate ,  the solvent  ~ a s  dis t i l led off in vacuum to a 
volume of 5 ml ,  and the r e s idue  was eh roma tog raphed  on a column of a lumina (1:30), elution being c a r r i e d  
out with a m ix tu r e  of e the r  and p e t r o l e u m  e the r  (1:1). Yield 0.3 g (70%); n~  1.6066. IR s p e c t r u m ,  c m - l :  
3430 (NH), 1620, 1550 (a romat ic  s y s t e m  of bonds of the [ndole nucleus) ,  745 ( C - H  bonds of four adjacent  
a toms of a benzene r ing).  

699 



Compounds IHa, IIIb, Hid, and lift were obtained similarly.  

Oligomer of 3-Vinylindole. A mixture of 2 g (6 mmoles) of fl-(indole-3-yl)ethyldimethylsulfonium 
iodide, 0.37 g (6.6 mmoles) of caustic potash, and 50 ml of water was heated at 70~ for 6 h. After 
cooling, the crystals  that had deposited were f i l tered off. Yield 0.6 g (58~o). mp 78-83~ (from a mixture 
of benzene and petroleum ether). Found, %: C 83.91; H 6.29; N 9.79; molecular weight 695. (C10HgN) ~. 
Calculated, %: C 83.76; H 6.27; N 9.86; molecular weight 715. 
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