
C A R B O L I N E S  

IV.* 1-ME THY L - 4 -  (2-BE NZYLOXYE THY L)-3 ,4-DIHYDRO-f l -  CARBO LINE 

K .  I .  K u c h k o v a  a n d  A o A .  S e m e n o v  UDC 547o751'822.1 

6 -Benzy loxy-3 -hexen-2 -one ,  which se rved  as the s t a r t ing  compound for  the synthes is  of 1-  
me thy l -4 - (  2 -benzy loxye thy l ) -3 ,4 -d ihydro - f l - ca rbo l ine  by a p rev ious ly  desc r ibed  method,  was  
obtained by the reac t ion  of f i -benzyloxypropionaldehyde with diethylphosphonoaeetone.  

We have prev ious ly  desc r ibed  a method for  the synthes is  of 4-subs t i tu ted  f l -ca rbo l ines  that  involved 
the Beckmann r e a r r a n g e m e n t  of the ox imes  of P -  (3- indolyl)  ketones under  the influence of phosphorus  pen-  
tach lor ide  in n i t robenzene [2]. In this paper ,  we r e p o r t  the use  of this  method fo r  the p r epa ra t i on  of 1 - m e t h -  
y I - 4 -  ( 2-benzy loxyethyl ) -3 ,4 -d ihyd ro -  fl- ca rbo  line ( VII ). 

The s t a r t ing  m a t e r i a l  for  the synthes is  was f i - (benzyloxy)propionaldehyde  ( I ) ,  which was obtained by 
the addition of benzyl  alcohol to acro le in  in the p r e s e n c e  of t r i e thy lamine  phosphate according  to the i n s t r u c -  
tions contained in a patent  [3]. The reac t ion  product  was purif ied in the f o r m  of the bisulf i te  der iva t ive  ( I I ) .  
However,  the d i rec t  isolat ion of the carbonyl  compound f r o m  II  was imposs ib le ,  s ince the l ibera ted  I is 
c leaved to benzyl  alcohol and ac ro le in  during acid or  alkal ine hydro lys i s .  An a l t e rna te  pathway consis ted  
in the fact  that  ace ta l  ( I I I ) ,  which could be purif ied by vacuum dist i l lat ion,  was  init ially obtained by bubbling 
dry hydrogen chloride through a suspension of II  in anhydrous methanol .  Compound I was  isola ted in suff i -  
ciently pure  fo rm f rom III by the act ion of a 1% solution of PC1 in aqueous acetone at  r oom t e m p e r a t u r e .  It 
was introduced without fu r the r  puri f icat ion into the reac t ion  with the sodium der iva t ive  of diethylphosphono- 
acetone in dimethyl  sulfoxide, and an ~ , f l -unsa tu ra ted  ketone (IV) was obtained as a r e su l t  of PO-o le f ina -  
tion [4,5]. A homogeneous mix tu re  of IV and indole was t r ea t ed  by a p rev ious ly  desc r ibed  method [6] with 
a cata lyt ic  amount of pe rch lo r i c  ac id  to give V. The oxime (VI) of V was then subjected to the act ion of 
phosphorus  pentaehlor ide  in ni t robenzene,  and the hydrochlor ide  of VII was isolated f r o m  the reac t ion  m i x -  
tu re .  It  was  observed  that, in con t ras t  to the other  examples  descr ibed  in [2], in which heating was requi red ,  
the eycl izat ion of VI p roceeds  bes t  at room t e m p e r a t u r e .  The faci l i ta t ion of the reac t ion  in this case  is p o s -  
sibly explained by the s tabi l iza t ion of the in te rmedia te  cation (VIII)  through the par t ic ipat ion  of the f r ee  e l e c -  
t ron  pa i r  of the oxygen a tom of the benzyloxy group.  
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* See [1] for  communicat ion III.  
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E X P E R I M E N T A L  

The mel t ing  points ,  none of which w e r e  c o r r e c t e d ,  w e r e  de te rmined  with a Koff ler  b lock.  The IR spec -  
t r a  of KBr  pel le ts  and liquid f i lms  w e r e  r eco rded  with a UR-10 s p e c t r o m e t e r .  

3-Benzyloxypropionaldehyde Dimethylace ta l  ( I I I ) .  A mix tu re  of 140 g (1.3 mole  ) of benzyl  alcohol,  
32 g (0.57 mole )  of acro le in ,  and 7 g of t r i e thy lamine  monophosphate  was  heated at  38-40 deg for  160 h. 
The cooled reac t ion  m i x t u r e  was  washed with aqueous NaC1 and d isso lved  in 500 ml  of  e the r .  The e ther  
solution was shaken for  1 h with 170 ml  of sa tu ra ted  aqueous sodium bisulf i te ,  and the c r y s t a l s  that  f o rmed  
were  r emoved  by f i l t ra t ion,  washed with e ther ,  and c rys t a l l i zed  f r o m  methanol  to give 64.2 g (42%) of the 
bisulf i te  der iva t ive  ( I I ) .  A dry e ther  solution of hydrogen chlor ide was  added to a suspens ion  of II in anhy-  
drous  methanol  with cooling and s t i r r i ng  for  5-6 h, and the mix tu re  was  neut ra l ized  with s o d i u m  methoxide,  
poured into wate r ,  and ex t rac ted  with e ther .  The solvent  was  r emoved ,  and the res idue  was  vacuum dist i l led 
to give 64% of III with bp 101-105 deg (1-1.5 mm) and n ~  1.4890. Found: C 68.8; H 8.5%. C12H1803. 
Calculated: C 68.5; H 8.6%. IR spec t rum,  c m - l :  1100-1120 ( C - O - C ) .  

6 -Benzy loxy -3 -hexen -2 -one  ( IV) .  A 61.4 g sample  of III  was  d isso lved  in 300 ml  of acetone,  300 ml  
of 2% aqueous HC1 was  added, and the mix tu re  was  s t i r r e d  at 15-20 deg for  1.5 h. The solution was then 
poured in wa te r ,  and the mix tu re  was  ex t rac ted  with e ther .  The e ther  ex t r ac t  was  washed  with sodium b i -  
carbonate  solution and dr ied with sodium sulfate .  The e the r  was r emoved  below 50 deg to give 45 g (0.275 
mole )  of 3-benzyloxypropi0naldehyde ( I ) .  This  was then dissolved in 100 ml  of anhydrous  dimethyl  su l f -  
oxide, and the solution was added in the course  of 45 min to a s t i r r e d  solution of 53.3 g (0.275 mole )  of d i -  
ethylphosphonoacetone [7] and 6.6 g (0.275 mole )  of sodium hydride in 350 ml  of dimethyl  sulfoxide.  The 
t e m p e r a t u r e  during the addition was  mainta ined at  15-20 deg by w a t e r  cooling. For ty  minutes  a f t e r  the c o m -  
pletion of the addition, the reac t ion  mix tu re  was  poured into wa te r  and ex t rac ted  with e ther .  After  drying 
and r e m o v a l  of the solvent ,  the res idue  was vacuum dist i l led at  121-124 deg (0.08 m m )  to give 39.9 g (70%) 
of IV. IR spec t rum,  c m - l :  1700, 1680 (CO),  1640, 1630 (C=C) ,  1100 ( C - O - C ) .  The 2 ,4-d in i t rophenylhy-  
drazone  of IV mel ted  at  112-113 deg ( f rom methano l ) .  Found: C 59.7; H 5.3; N 14.5%. CioH20N4Os. Calcu-  
lated: C 59.4; H 5.2; N 14.6%. 

6 -Benzy loxy-4 -  (3 - indo ly l ) -2 -hexanone  (V) .  A tota l  of 42 ml  of 70% pe rch lo r i c  acid was  added by 
drops  in the  cour se  of 10 rain with cooling and v igorous  s t i r r i n g  to 1.72 g (14.7 mmole  ) of indole and 3.0 g 
(14.7 m m o l e )  of IV, a f t e r  which the cooling bath was r emoved ,  and the solution was  held at  r oom t e m p e r a -  
tu re  for  40 min.  The marked ly  thickened reac t ion  mix tu re  was d isso lved  in e ther ,  and the solution was  
washed thoroughly with sodium b icarbona te  solution. The e ther  was  r emoved ,  and the res idue  was  c h r o m a -  
tographed on 160 g of act ivi ty  II  a luminum oxide. Benzene eluted 3.92 g (83%) of V as  a v i scous  oil .  The 
2 ,4-dini t rophenylhydrazone of V mel ted  at 120-121 deg ( f r o m  t r i ch lo roe thy l ene ) .  Found: C 64.7; H 5~ N 
14.1%. C27H27NsO 5. Calculated:  C 64.7; H 5.4; N 14.0%. 

1 - M e t h y l - 4 - ( 2 - b e n z y l o x y e t h y l ) - 3 , 4 - d i h y d r o - f i - c a r b o l i n e  Hydroehlor ide  (VII) .  A mix tu re  of 2.21 g 
(7.1 m m o l e )  of V, 0.6 g (8.7 m m o l e )  of hydroxylamine  hydroehlor ide ,  11.4 ml  of pyr idine,  and 11.4 ml  of 
methanol  was  held at  r o o m  t e m p e r a t u r e  for  20 h to give,  a f t e r  the usual  workup,  2.38 g (100%) of the a m o r -  
phous oxime (VI) .  A solution of 0.66 g (2.7 m m o l e )  of VI in 6.6 ml  of n i t robenzene  was  added to 1.22 g 
(5.9 m m o l e )  of phosphorus  pentachlor ide  in 6.6 ml  of n i t robenzene  in the cour se  of 5 min  at 20 deg, and the 
mix tu re  was  s t i r r e d  for  another  15 rain at the s ame  t e m p e r a t u r e .  The excess  PC15 was  decomposed  with 
ice,  w a t e r  was added, and the mix tu re  was  ex t rac ted  with dilute HC1. The combined aqueous ex t r ac t s  w e r e  
washed with e the r  and made alkal ine with NaOH solution. The l ibe ra ted  base  was  ex t rac ted  with e ther ,  and 
the ex t r ac t  was  dr ied with sodium sulfate .  The addition of an e the r  solution of HC1 to the ex t r ac t  p r e c i p i -  
ta ted an oil that  began to c rys t a l l i ze  during drying in a vacuum d e s i c c a t o r  ove r  sul fur ic  acid.  R e c r y s t a l l i -  
zat ion f r o m  isopropyl  alcohol and then f r o m  a l c o h o l - a c e t o n e  gave 0.125 g (18%) of the hydrochlor ide  of VII 
with mp 180-182 deg. Found: C 70.7; H 6.7; N 7~ C2~H22N20.HC1. Calculated:  C 71.1; H 6.5; N 7.9%. IR 
spec t rum,  c m - l :  3250 (indole NH), 2500-2800, 2300 ( - N - H ) ,  1635 ( C = I ~ - ) .  
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