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XLII .*  SYNTHESIS OF 1,2-DISUBSTITUTED TRYPTOPHOLS 

I .  I .  G r a n d b e r g  a n d  G .  P .  T o k m a k o v  UDC 547.752.755.07 

A new method is p roposed  for  the synthes is  of 1 ,2-disubst i tu ted tryptophols  by reac t ion  of 
Na - subs t i t u t ed  a ry lhydraz ines  with ( r - a c y l - y - b u t y r o l a c t o n e s  by ref luxing the components  
in an acidic aqueous alcohol media .  

(~ -Acy l -y -bu ty ro l ac tones  a r e  the s t a r t ing  m a t e r i a l s  for  the p repa ra t ion  of the co r respond ing  y - a c y l  
der iva t ives  of alcohols ,  which can  be used  for  the synthes is  of 2 -subs t i tu ted  t ryptophols  [2]. 

Continuing our r e s e a r c h  on the synthes is  of t ryptophols  (II) [3], we have inves t igated the poss ib i l i ty  of 
p repa r ing  them d i rec t ly  f rom ace ty lbutyro lac tone  and a ry lhydraz ines  in acidic media .  It s e e m e d  l ikely 
that the hydro lys i s  of the lactone r ing and decarboxyla t ion  may  p roceed  in para l l e l  with F i s c h e r  indol iza-  
tion because  of the ident ical  conditions used  in c a r r y i n g  out both p r o c e s s e s .  Refluxing ace ty lbutyrolac tone  
with Na- subs t i t u t ed  a ry lhydraz ines  in a mix tu re  of i sopropyl  alcohol and aqueous hydrochlor ic  acids leads 
to a number  of 1 ,2-disubst i tu ted  t ryptophols  (IIa-d).  
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Hydrazone  III  is apparen t ly  fo rmed  in the f i r s t  s tep  and is then conver ted  to hydrazone  IV as a r e su l t  
of acid hydro lys i s .  Af ter  p ro to t rop ic  t au tomer ic  convers ion  of hydrazone IV to enehydrazine  V, the la t ter ,  
as a consequence of a s i gma t rop i c  [3.3] shif t  [4], is conver ted  to di imine VI, which subsequent ly  gives 
t ryptophol  II v ia  the usual  F i s che r  s c h e m e .  Hydrolytic  opening of the lactone r ing and decarboxyla t ion  may  
also occur  a f t e r  the s tep  involving the s igma t rop ic  [3.3] shif t .  

We used  only the acetyl  group as the acyl group, s ince  under  these  conditions cye l iza t ion  p r o c e e d s  at 
the CH 2 group but not at  CH 3. When other  acylbutyrolac tones  a re  used, mix tu res  of 2- and 3-hydroxya lky l -  
indoles a r e  fo rmed;  we will deal with this m a t t e r  in subsequent  p a p e r s .  

Only 1 - p h e n y l - 3 - m e t h y l - 4 - ( 2 - h y d r o x y e t h y l ) - 5 - p y r a z o l o n e  was i so la ted  in 65% yield in an a t t empt  to 
use  phenylhydrazine  to obtain 1-unsubst i tu ted t ryptephol  under  the s a m e  conditions [5]. 

* See [1] for  communica t ion  XLI .  
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E X P E R I M E N T A L  

The UV s p e c t r a  of i sopropyl  alcohol solutions of the compounds were  r eco rded  with a Hitachi E P S - 3 T  
spec t ropho tome te r .  The IR s p e c t r a  of CC14 solutions were  r eco rded  with a UR-20 s p e c t r o m e t e r .  The PMR 
s p e c t r a  of CC14 solutions were  r e c o r d e d  with a Var ian  T-60 s p e c t r o m e t e r  with hexamethyldis i loxane (HMDS) 
as the in ternal  s tandard ,  Chromatography  was c a r r i e d  out in a thin l aye r  of A1203 (activity II) in b e n z e n e -  
i sopropyl  alcohol (20 : 1). The individuality of the compounds was also conf i rmed  by g a s - l i q u i d  ch roma tog -  
raphy  (GLC) with a Yanaco G-800 ch romatograph  with a 2-m-; long column fil led with SE-30 s i l icone (5%) on 
chezosorb  (0.25-0.35 mm);  the column t e m p e r a t u r e  was 240 ~ and the c a r r i e r  gas (H2) flow ra te  was 36.5 
m l / m i n .  

C o m m e r c i a l  g rade  ~ - b e n z y l - ~ - p h e n y l - ,  ~ - m e t h y l - ~ - p h e n y l - ,  and c~ ,~-d iphenylhydraz ine  sa l t s  were  
used .  a - I s o p r o p y l - a - p h e n y l h y d r a z i n e  hydrochlor ide  was obtained by the method in [6]. 

Genera l  Method for  the P r e p a r a t i o n  of TryptolShols I Ia -d .  A solution of 0.05 mole  of ~ - a c e t y l - y -  
butyrolactone and 0.05 mole  of a ry lhydraz ine  sa l t  in a mix ture  of 55 ml  of i sopropyl  alcohol,  30 ml  of water ,  
and 5 ml  of concent ra ted  hydrochlor ic  acid was ref luxed for  8 h, a f t e r  which the solvents  were  evapora ted  
on a r o t a r y  evapora to r ,  and the res idue  was t r ea t ed  with 30 ml of benzene and 50 ml  of wate r .  The benzene 
l aye r  was washed s e v e r a l  t imes  with water ,  s epa ra t ed ,  and dr ied.  The benzene was evapora ted ,  and the 
res idue  was vacuum dis t i l led.  The crude  product  was additionally pur i f ied by pass ing 2 g of it through a 
column (20 c m  long and 3 c m  in d iameter )  fillwed with act ivi ty II A1203 with succes s ive  elution with hexane,  
h e x a n e - b e n z e n e  (1:1) ,  and benzene.  The yield of pure  s amp le  was 1.3-1.5 g. 

1 -Benzy l -2 -me thy l t ryp topho l  (IIa). This compound, with mp 80-80.5 ~ (from hexane) and R f  0.51, was 
obtained in 58% yield.* UV s p e c t r u m :  h m a x  226, 285 nm (Iogs 4.48, 3.83). IR s p e c t r u m :  3637 (OH), 1618, 
1496 c m  -!  (ring s t re tch ing  v ibra t ions) .  PMR s p e c t r u m , t  6 ,  ppm: 1.67 s (OH), 2.20 s (2-CH3) , 2.86 t (J = 
7 Hz, 3ka-CH2) , 3.63 t (J = 7 Hz, 3-fl-CH2) , 5 .12  s (1,CH2) , 6.70-7.50 m (aromat ic  protons) .  Found, ~ :  C 
81.1; H 7.1. CIsH19NO. Calculated,  %: C 81.5; H 7.2. 

1 -Pheny l -2 -me thy l t ryp topho l  (Hb). This compound, with bp 195-210 ~ (1 ram), mp 69-70 ~ and R f  0.46, 
was obtained in 57~c yield.  UV spec t rum:  ~ max 223,267,  285 nm (log s 4.65, 4.14, 4.08). IR spec t rum:  
3637 (OH), 1600, 1505 c m  -1 (ring s t re tch ing  v ibra t ions) .  PMR s p e c t r u m , 5  , ppm: 1.83 s (OH), 2.19 s (2- 
CH3), 2.90 t (J = 7 Hz, 3-~-CH2),  3.70 t (J = 7 Hz, 3-~ -CH2), 6.90-7.50 m (aromat ic  pro tons) .  Found, %: 
C 80.3; H 6.6. C17H17NO. Calculated,  %: C 81.2; H 6.8. 

1 ,2-Dimethyl t ryptophol  (IIc). This compound, with bp 170-180 ~ (1 mm) and Rf 0.47, was obtained in 
41% yield.  UV s p e c t r u m :  kmax  229, 284 nm (log s 4.61, 3.87). IR s p e c t r u m  (liquid f i lm):  3400 (OHbonded), 
1610, 1480 c m  -1 (ring s t r e t ch ing  v ibra t ions) .  PMR spec t rum,  6 ,  ppm: 2.03 s (OH), 2.23 s (2-CH3) , 2.77 t 
(J = 7 Hz, 3-c~-CH2) , 3.47 (1-CH3), 3.56 t (J = 7 Hz, 3-fl-CH2), 6.8-7.3 m (aromat ic  protons) .  Found, %: 
C 74.8; H 8.0; N 7.3. C12H15NO. Calculated,  %: C 76.2; H 8.0; N 7.4. 

1 - I sop ropy l -2 -me thy l t ryp topho l  (IId). This compound, with Rf 0.49, was obtained in 55% yield. UV 
s p e c t r u m ,  ~ max:  230,284 nm (log s 4.53, 3.81). IR s p e c t r u m :  3600 (OH), 1600, 1500 cm -I  (ring s t r e t c h -  
ing v ibra t ions .  PMR s p e c t r u m ,  5, ppm: 1.53 d [J = 8 Hz, (CH3)2C], 1.79 s (OH), 2.30 s (2-CH3) , 2.81 t (J = 
7 Hz, 3-~-CH2) , 3.61 t (J = 7 Hz, 3-fl-CH2) , 4.58 m (1-CH), 6.8-7.4 m (aromat ic  protons) .  Found, %. C 
77.2; H 8.8. Ct4H19NO. Calculated,  %: C 77.4; H 8.8. 

1 - P h e n y l - 3 - m e t h y l - 4 - ( 2 - h y d r o x y e t h y l ) - 5 - p y r a z o l o n e .  This compound was obtained f rom phenyl-  
hydrazine  hydrochlor ide .  Af ter  r e m o v a l  of the solvent  f rom the reac t ion  mix ture ,  the res idue  was dissolved 
in hydrochlor ic  acid (1 : 1), and the solution was washed s e v e r a l  t imes  with ch lo ro fo rm.  I t  was then made 
alkaline with KOH until the init ial ly fo rmed  emuls ion  had dissolv.ed, a f ter  which i t  was washed s e v e r a l  t imes  
with ch lo ro fo rm.  The alkaline solution was neut ra l ized  with acet ic  acid and ex t rac ted  with ch lo ro fo rm.  The 
solution of the pyrazo lone  in ch lo ro fo rm was f i l te red  through a l aye r  of a luminum oxide, the solvent  was 
evaporated,  and the res idue  was obtained in 65qc yield as a ch romatograph ica l ly  pure  s amp le  with bp 209- 
211 ~ (2 mm) (dec.) and R f  023  [benzene - i s op ropy l  alcohol (9:1)] .  UV s p e c t r u m :  ~ max 248 nm (log s 4.23). 
IR s p e c t r u m  (in KBr):  3400 (OHbonded), 1700 c m  -1 (C = O ) .  Found, %. C 65.2; H 6.3. C12H14N202. Calcu-  
lated, %: C 66.0; H 6.5. 

* Here  and e l sewhere ,  the yields indicated a re  for  the products  obtained af ter  dis t i l la t ion.  
r The abbrevia t ions  used  h e r e  and e l sehwere  a r e  as follows : s ,  s inglet ;  d, doublet; t, t r ip le t ;  m,  mult iplet .  
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