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LXXV.* MONO-/~-HYDROXYETHYLATION OF TRYPTAMINES 

AND S YNTHESIS O F N,N '-BIS [fl- (3-IND OLYL) ETHYL]ETHYLENEDIAMINES 

I .  D .  P l e t n e v ,  N .  P .  K o s t y u c h e n k o ,  
a n d  N~ N.  S u v o r o v  

UDC 547.751.07 

A method was developed for  the mono-f l -hydroxyethyla t ion of t ryp tamines  by the reac t ion  of 
benza l t ryp tamine  with ethylene iodohydrin in ethanol with subsequent hydro lys i s  of the i n t e r -  
media te  qua te rna ry  ammonium sal t  to the cor responding  dia lkylamine.  The atkylat ion of 
t ryp tamines  with 1 ,2-dibromoethane gives N ,N ' -b is  [2-(3-indolyl) ethyl ]ethylened iami nes.  

Amino alcohols of the indole s e r i e s  - f l-hydroxy der iva t ives  of t ryp tamines  - a re  of g rea t  in te res t  in 
both chemica l  and pha rmaco log ica l  r e spec t s  [2]. Another type of alcohols (I), which a r e  a lso  der iva t ives  
o f indo ly la lky lamines ,have  received e x t r e m e l y  little study. 

~ CIt2CIt 2N tt (Cll~)tz O H 

H 1 

The f i r s t  r ep r e s en t a t i ve s  of this s e r i e s  of compounds (n = 2 or  3) were  obtained [3] f rom 3- indolyl -  
glyoxylyl chlor ides  and the appropr ia t e  co-aminoalkanols with subsequent  reduction of the resul t ing keto 
amide by a large excess  of l i thium a luminum hydr ide .  In this case ,  it is n e c e s s a r y  to use excess  amino 
alcohol in the step involving reac t ion  of the amino alcohols with 3- indolylgiyoxylyl  chlor ide in o rde r  to 
avoid r e a r r a n g e m e n t  to the i s om er i c  e s t e r s .  

It is wel l -known that the d i rec t  a lkylat ion of p r i m a r y  amines  by alkyl hal ides leads to a complex  
mixture  of p roduc t s ,  and spec ia l  methods [4, 5] we re  the re fo re  developed to obtain N-monomethyla ted  
t ryp tamines .  

A known method for  the monoalkylat ion of p r i m a r y  amines  [6] cons is t s  in the react ion  of Schiff bases  
with alkyl iodides (in the absence  of solvent  or  in benzene) and subsequent  hydro lys i s  of the in te rmedia te  
q u a t e r n a r y  ammon i um  sa l t s  to the cor responding  dia lkylamine and aldehyde. However ,  it has been shown 
that benza l t ryp tamine  is cyclized to the cor responding  1 ,2 ,3 ,4 - t e t r ahydro - f i - ca rbo l ine  [7] during mono-  
alkylat ion of t ryp tamine  under  the conditions in [6]. 

We obtained sa t i s f ac to ry  resu l t s  when we ca r r i ed  out the mono-f i -hydroxyethyla t ion of t ryp tamines  
via the method in [6] using absolute ethanol [8] as the solvent .  In this case ,  the yields of secondary  amines  
reached 44-53~c. 

The benzylidene de r iva t ives  (II-V, Table  1) of t ryp tamines  were  obtained by refluxing equ imolar  
amounts  of  the t ryp t amines  with benzaldehyde.  Heat ing of the Schiff bases  with ethylene iodohydrin in ab -  
solute ethanol and subsequent hydro lys i s  of the in te rmedia te  ammon ium bases  gave benzaldehyde and the 
hydriodides  of the mono- f l -hydroxye thy l  de r iva t ives  of t r yp t amines ,  f rom which f ree  bases  VI-IX were  
isolated by the usual  method.  

*See [1] for communica t ion  LXXIV. 
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T A B L E  1. B e n z y l i d e n e  D e r i v a t i v e s  of T r y p t a m i n e s  (II-V) 

Corn- Empirical Found, % [ Calc.,qo Yield, 
pound r r' Mp, ~ a formula c i J % 

II H H 119--120 b C,'zH,6N2 852 64111,1 82,2 6,51 11,3 72 c . 
Ili OCHa 98,5--100 ClsI-IlsN20 77,7i6,3 ~ 10,0 77,8 6,5 I0,0] 68,2 d 
IV OCH2C6Hs H 78,5--80,5 C24H~2NzO 81,816,2 8,0i814 63 79 100 

10,9 10',7 100 V H CHa 99,5--i01 e C18HIsN= 82,5 6,7 8214 6,9 

a) Compounds  II and III w e r e  r e c r y s t a l l i z e d  f r o m  b e n z e n e ,  and IV 
and V w e r e  r e c r y s t a l l i z e d  f r o m  b e n z e n e - h e x a n e  (1 : 4 and 3 : 7 ,  
r e s p e c t i v e l y ) ,  b) A c c o r d i n g  to [3], mp 120.5-121.5  ~ e) About  o n e -  
t h i r d  of  the i n i t i a l  v o l u m e  of s o l v e n t  w a s  s e p a r a t e d  f r o m  the r e a c -  
t i on  m i x t u r e  d u r i n g  the r e a c t i o n  b y  m e a n s  of  a D e a n - S t a r k  a d a p t o r .  
The  r e a c t i o n  m i x t u r e  was  a l lowed to s tand  a t  20 ~ for  18 h.  d) H e r e  
and in the  r e m a i n i n g  c a s e s ,  the s o l v e n t  was  c o m p l e t e l y  r e m o v e d  at  
the  end of the  r e a c t i o n ,  e) A c c o r d i n g  to [11], V i s  a v i s c o u s  o i l .  

~ CH2CHN~ CHC6H 5 

H II-V 

ICIIeCH2OH / L~ il I1 t | I -  c ~ . o  

r __CH21H ~H2CII2Cit 2OH 
R I 

r I ~" NaOH. ~ C I I 2 C H N f l C H 2 C H 2 O H  

H VI-IX 

ll, Vl R = R ' = | I ;  I l l ,V I I  R:  OCH 3, R'=H; IV, VIII R=OCH2C6It 5, R '=i t ;  V, IX R=fl ,  R'=CH 3 

In an  a t t e m p t  to r e p l a c e  the h y d r o x y l  g roup  of  VI by  h a l o g e n  by  the a c t i o n  of  th iony l  c h l o r i d e  at  r o o m  
t e m p e r a t u r e  [9], we  i s o l a t e d  b i s ~ 2 - [ 2 - ( 3 - i n d o l y l ) e t h y l a m i n o ] e t h y l }  su l f i t e  (X) - one of  the  i n t e r m e d i a t e s  in 
the s y n t h e s i s  of  a l k y l  h a l i d e s  f r o m  a l c o h o l s  by  the a c t i o n  of th iony l  c h l o r i d e  [10]. 

In an  e f fo r t  to s y n t h e s i z e  2 - [ 2 - 3 ( - i n d o l y l ) e t h y l a m i n o ] e t h y l  b r o m i d e ,  we p e r f o r m e d  a n u m b e r  of e x p e r -  
i m e n t s  on the a l k y l a t i o n  of t r y p t a m i n e  by  1 , 2 - d i b r o m o e t h a n e .  H o w e v e r ,  we ob ta ined  the  c o r r e s p o n d i n g  N, -  
N ' - b i s  [ 2 - ( 3 - i n d o l y l ) e t h y l ] e t h y l e n e d i a m i n e s  (XI-XIII ) .  

R' 

CI|oCHNH2. 

R ~ N  ].. j Br (CIt~)'lgr 2 

it 

R' R' 
C HoC H N H, ( ;~ V..r, ,%' ,] ,C H C H,, / 

H H I XI-XIH A 
XI R~OCHy R'=H; xll  R=R'=H;  XII I  R =H,R '=CH 3 

Sr- 

The  f i - h y d r o x y e t h y l  d e r i v a t i v e s  of  t r y p t a m i n e s ,  as  w e l l  a s  XI and XII,  have  w e a k  p h y s i o l o g i c a l  a c -  
t i v i ty .  

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

The P M R  s p e e t r a  of CDaCOCD 3 (VI-IX) and CD3OD (XI, XII) so lu t ions  w e r e  r e c o r d e d  wi th  a J N M - 4 H -  
100 s p e c t r o m e t e r  wi th  t e t r a m e t h y l s i l a n e  as  the  i n t e r n a l  s t a n d a r d .  

B e n z y l i d e n e  D e r i v a t i v e s  of T r y p t a m i n e s  (II-V).  T h e s e  compounds  w e r e  o b t a i n e d  by r e f l u x i n g  e q u i -  
m o l a r  a m o u n t s  of  the  a p p r o p r i a t e  3 - i n d o l y l a l k y l a m i n e s  wi th  b e n z a l d e h y d e  in  b e n z e n e  (~ 200 m l  of b e n z e n e  
p e r  0.1 m o l e  of  t r y p t a m i n e )  fo r  1 h ,  a f t e r  which  the so lve n t  was  p a r t i a l l y  o r  c o m p l e t e l y  r e m o v e d  (Table  1). 

2 - [ 2 - ( 3 - I n d o l y l ) e t h y l a m i n o ] e t h a n o l  (VI). A m i x t u r e  of 10.97 g (0.045 mole)  of  II ,  5.4 ml  (0.068 mole)  
of  e t h y l e n e  i o d o h y d r i n ,  and 110 ml  of  a b s o l u t e  e thano l  w a s  r e f luxed  fo r  2.5 h. in a s t r e a m  of  d r y  n i t r o g e n ;  
110 ml  of w a t e r  w a s  added ,  and the m i x t u r e  w a s  r e f luxed  fo r  a n o t h e r  30 rain.  The  r e a c t i o n  m i x t u r e  was  
then  a l lowed  to s tand  at  20 ~ for  18 h ,  a f t e r  which  the a l c oho l  w a s  r e m o v e d  wi th  a r o t a r y  e v a p o r a t o r .  The 
s l i gh t  amoun t  o f  p r e c i p i t a t e  w a s  r e m o v e d  by  f i l t r a t i o n ,  and the f i l t r a t e  was  w a s h e d  wi th  e t h e r .  The aqueous  
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l aye r  was made a lka l ine  with sodium hydroxide  solut ion,  and the oil was ex t r ac t ed  with ch lo ro fo rm.  The 
ex t r ac t  was dr ied  with sodium sulfa te ,  and the solut ion was concent ra ted  to 20 ml .  The res idue  was a l -  
lowed to stand at  0 ~ for  12 h,  and the r e su l t ing  p r ec ip i t a t e  was removed by f i l t ra t ion  and washed with e the r  
to give 4.38 g (49%) of amino alcohol VI with mp 94-95.5 ~ [from benzene (1:55)]. PMR spec t rum*:  6 2.71 

(t, o~'-CH2) , 2.91 (s,  c~-CH2, ~-CH2) , 3.58 (t, fl'-CH2) , 6.8-7.6 ppm (m, a r o m a t i c  protons) .  Found: C 70.8; 
H 7.8; N 13.7%. C12H16N20. Calcu la ted :  C 70.6; H 7.9; N 13.7~. The hydroch lo r ide  was  p r e p a r e d  as fol-  
lows. A solut ion of 1.5 g of VI in 15 ml of absolute  ethanol was cooled to 5 ~ and an a lcohol  solut ion of 
HC1 was  added until  the pH of the mix ture  was 2. The mixture  was allowed to stand in a r e f r i g e r a t o r  for 
18 h,  and the r e su l t i ng  p r e c i p i t a t e  was removed by f i l t ra t ion  and washed with e ther  to give 1.18 g {67%) of 
the hydroch lo r ide  of VI with mp 147-148 ~ (mp 148 ~ [3]). 

2 - [2 - (5 -Methoxy-3- indo ly l )e thy lamino]e thano l  (VII). This compound was s i m i l a r l y  obtained f rom 
0.02 mole of III and 0.03 mole of ethylene iodohydrin  in 50 ml of absolute  ethanol .  The solvent was r e -  
moved comple te ly  f rom c h l o r o f o r m  e x t r a c t ,  30 ml of absolute  e the r  was added to the r e su l t ing  oil {3.91 g), 
and the mix ture  was  cooled with ice water ;  the oil began to  c r y s t a l l i z e  on t r i t u r a t i o n .  The mix ture  was 
placed in a r e f r i g e r a t o r  for 8 h, and the r e su l t i ng  p r ec ip i t a t e  was removed by f i l t ra t ion  to give 2.47 g (52%) 
of amino alcohol  VII with mp 95-96.5 ~ (from benzene) .  PMR spec t rum:  5 2.70 (t, ~ ' -CH2) ,  2.88 (s, ~ -CH2 ,  
fl-CH2), 3.87 (t, /~'-CH2), 3.77 (s, 0CH3), 6.72-7.23 ppm (m, a r o m a t i c  pro tons) .  Found: C 66.7; H 7.7; 
N 12.1%. CI3H18N202. Calcu la ted :  C 66.6; H 7.7; N 12.0~. The hydroch lo r ide  had mp 119-120.5 ~ Found: 

C 57.5; H 7.1; C1 13.2; N 10.6%. Ci3H18N202 �9 HC1. Calcula ted:  C 57.7; H 7.1; C1 13.1; N 10.3%. 

2 - [2 - (5 -Benzy loxy-3 - indo ly l )e thy lamino]e thano l  (VIII). This  compound was s i m i l a r l y  obtained f rom 
0.04 mole  of IV and 0.06 mole of ethylene iodohydrin  in 100 ml of absolute  ethanol.  The reac t ion  mix tu re  
was allowed to stand for 24 h a f t e r  hyd ro ly s i s  (100 ml of wa te r ) .  The solut ion was sepa ra t ed  f rom the 
res inous  res idue  by decanta t ion ,  the alcohol was r emoved ,  and the res idue  was washed in e the r .  The 
aqueous l aye r  was made a lkal ine  with sodium hydroxide  solut ion,  and the r e su l t ing  oil quickly began to 
c r y s t a l l i z e .  The p r e c i p i t a t e  was removed by f i l t ra t ion  and washed with w a t e r  to give 2.55 g of amino a l -  
cohol VIII. Repeated t r e a t m e n t  of the r e s inous  r e s idue  with 50% ethanol (200 ml) for 1 h, as in the p r e -  
vious c a s e ,  y ie lded an addi t ional  1.95 g of amino alcohol  VIII. The ove ra l l  yield of product  with mp 121- 
121.5 ~ (from benzene) was  44%. PMR s p e c t r u m :  5 2.73 (t, o~'-CH2), 2.90 (s, c~-CH2, fl-CH2) , 3.61 (t, f l ' -  
CH2), 5.12 (s,  CH20), 6.70-7.70 ppm (m, a r o m a t i c  pro tons) .  Found: C 73.8; H 7.0; N 8.8%. CIgH22N202. 
Calcula ted:  C 73.5; H 7.1; N 9.0%. The hydroch lo r ide  had mp 177-178.5 ~ Found: C 65.7; H 6o5; C[ 9.8%. 

C19H22N202 ~ HC1. Calcula ted:  C 65.8; H 6.7; C1 10.2%. 

2 - ( [1 - (3 - indo ly l ) -2 -propy l ]amino}e thano l  (IX). A mix ture  of 7.85 g (0.03 mole) of V, 3.6 ml (0.046 
mole) of ethylen~ iodohydrin ,  and 75 ml of absolute  ethanol was ref luxed for  2.5 h in a s t r e a m  of d r y  n i t r o -  
gen; 75 ml of w a t e r  was added,  and the mix ture  was refluxed for  5 min.  The mix ture  was then s t i r r e d  at  
room t e m p e r a t u r e  for  2 h and allowed to stand for  48 h. The unchanged V was removed by f i l t ra t ion  to 
give 3.2 g of a m a t e r i a l  with mp 99-100.5 ~ {this m a t e r i a l  did not d e p r e s s  the mel t ing  point of an authentic 
sample  of V), and the alcohol  was removed  f rom the f i l t ra te  with a r o t a r y  e v a p o r a t o r .  The s l ight  amount 
of p r e c i p i t a t e  was removed by f i l t ra t ion ,  and the f i l t r a t e  was washed with e the r .  The mix tu re  was made 
a lka l ine  with sodium hydrox ide  solut ion,  and the oil  was  ex t rac ted  with ch lo ro fo rm.  The e x t r a c t  was dr ied  
with sodium sulfa te ,  and the solvent  was removed with a r o t a r y  e v a p o r a t o r .  The res idue  was t r ea ted  with 
25 ml  of hexane with s t i r r i n g ,  the solvent  was decanted ,  and the oil  was d isso lved  in absolute  ethero The 
solvent  was removed with a r o t a r y  e v a p o r a t o r ,  and the r e su l t ing  viscous  mass  was dr ied  in vacuo to give 
20.6 g (53%, based on unchanged V) of IX as a v i scous  white m a s s .  PMR spec t rum:  5 1.07 (d, CH3), 2.6- 
2.9 (m, o~'-CH2,/~-CH2) , 3.00 (m, CH), 3.64 (t, fl '-CH2), 7.04-7.65 ppm (m, a r o m a t i c  pro tons) .  Found: 
C 71.7; H 8.3%. Ci3HisN20. Calcu la ted :  C 71.5; H 8.3%. The hydroch lo r ide  was  p r e p a r e d  as follows.  A l -  
coholic  HC1 (pH 2) was added at 0 ~ to a solut ion of 1.85 g of IX in 18 ml of absolute  ethanol ,  and 80 ml of 
absolu te  e the r  was added to the mix ture  with s t i r r i n g .  Af te r  30 rain,  the solvents  we re  s epa ra t ed  f rom the 
r e su l t i ng  oil by decanta t ion .  Absolute  e the r  (25 ml) was added with s t i r r i n g  to the r e s i d u e ,  a f t e r  which the 
bulk of the e the r  was  s epa ra t ed  by  decanta t ion ,  and the r e m a i n d e r  was removed with a r o t a r y  e v a p o r a t o r  

*The following des igna t ion  of the pro tons  of the CH 2 groups was adopted for amino a lcohols  VI-IX: 

--CH2CH2NHCH2CH2OH . The abbrev ia t ions  used h e r e  and e l s ewhe re  a r e  as follows: s is  s ing le t ,  d is doublet ,  
t is  t r i p l e t ,  and m is mul t ip le t .  
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to give  2.06 g (95%, v a c u u m  d r i ed )  o f  the h y d r o c h l o r i d e  of  IX wi th  mp 41-44  ~ Found:  C 61.2; H 7.6; Cl 

13.8; N 10.8%. CI3H18N20. HCl .  C a l c u l a t e d :  C 61.3; H 7.5; C1 13.9; N 11.0%. 

Bis  ~2 - [2 - (3 - ind  o l y l ) e t h y l a m i n o ] e t h y l }  Sul f i te  D i h y d r o c h l o r i d e  (X). A t o t a l  of 0.37 ml  (0.005 mole)  of  
t h iony l  c h l o r i d e  w a s  added d r o p w i s e  in the  c o u r s e  of  7-8  ra in  u n d e r  n i t r o g e n  a t  9-11  ~ to a m i x t u r e  of 1.02 g 
(0.005 mole)  of  VI in 7 m l  of  b e n z e n e ,  and the r e a c t i o n  m i x t u r e  w a s  s t i r r e d  a t  20 ~ fo r  10 h.  The  s o l v e n t  
w a s  r e m o v e d  wi th  a r o t a r y  e v a p o r a t o r ,  and the  r e s i d u e  w a s  c r y s t a l l i z e d  f r o m  35 ml  of  a b s o l u t e  e thano l  to 
g ive  0.26 g (20%) of  X w i t h  mp 168-169.5 ~ Found:  C 54.8; H 6.5; C1 13.3; N 10.5; S 6.0%. C24H30N403S �9 
2HC1. C a l c u l a t e d :  C 54.7; H 6.1; C1 13.4; N 10.6; S 6.1%o 

N , N ' - B i s [ 2 - ( 5 - m e t h o x y - 3 - i n d o l y l ) e t h y l ] e t h y l e n e d i a m i n e  D i h y d r o b r o m i d e  (XI). A m i x t u r e  of 11.4 g 
(0.06 mole)  of  5 - m e t h o x y t r y p t a m i n e ,  15.6 m l  (0.18 mole)  of  d i b r o m o e t h a n e ,  and 20 m l  of  a b s o l u t e  e thanol  
w a s  s t i r r e d  at 95-100 ~ (bath t e m p e r a t u r e )  for  6.5 h .  The  m i x t u r e  w a s  a l lowed  to s tand  at  20 ~ fo r  18 h,  and 
the r e s u l t i n g  p r e c i p i t a t e  was  r e m o v e d  by  f i l t r a t i o n ,  w a s h e d  wi th  5 m l  of e thano l ,  t r e a t e d  wi th  20 ml  of  
w a t e r  at  20 ~ and d r i e d  to g ive  3.21 g (19~) of  d i h y d r o b r o m i d e  XI wi th  mp  237-238.5 ~ ( f rom e thano l ) .  Found : 
C 50.7; H 5.6; B r  27.8; N 10.1%. C24H30N402 �9 2 H B r .  C a l c u l a t e d :  C 50.7; H 5.7; B r  28.1; N 9.9%. Base  
XIa was  ob ta ined  as  f o l l o w s .  A 1 . 1 2 - g  s a m p l e  of  d i h y d r o b r o m i d e  XI was  d i s s o l v e d  in 110 ml of  w a t e r  by  
h e a t i n g  to 60 ~ 2~ ml  of 10 N NaOH was  a d d e d ,  and the m i x t u r e  w a s  a l lowed  to s t and  at  20 ~ for  24 h.  The 
c r y s t a l l i n e  p r e c i p i t a t e  w a s  r e m o v e d  by f i l t r a t i o n  and w a s h e d  wi th  w a t e r  to give 0.63 g {79%) of XIa wi th  
mp 147.5-148.5  ~ ( f r o m  b e n z e n e ) .  PMR s p e c t r u m * :  5 2.65 (s ,  2o~'-CH2), 2.83 (s ,  2o~-CH2, 2~-CH2), 3.79 
(s ,  2-OCH3) , 6 .74-7 .20  p p m  (m,  a r o m a t i c  p r o t o n s ) .  Found:  C 71.4; H 7.5; N 13.5%. C24H30N402. C a l c u -  
l a t ed :  C 70.9; H 7.4; N 13.8%. D i h y d r o c h l o r i d e  XIb was  ob ta ined  as  fo l lows .  A 0 . 4 - g  s a m p l e  of ba se  .YIa 
was  d i s s o l v e d  a t  30 ~ in 27 ml of  a b s o l u t e  e t h a n o l ,  and a l c o h o l i c  HC1 w a s  added  to pH 1. A f t e r  3 h,  the  p r e -  
c i p i t a t e  was  r e m o v e d  by  f i l t r a t i o n  and w a s h e d  wi th  e thano l  to give 0.42 g (89%) of  d i h y d r o c h l o r i d e  XIb wi th  

mp 245-246.5  ~ ( f r o m  e thano l ) .  Found:  C1 14.9%o C24H30N402 �9 2HC1. C a l c u l a t e d :  C1 14 .89 .  

N , N ' - D i a c e t y l  D e r i v a t i v e  (XIc).  A to t a l  of  0.37 g (0.0036 mole)  of a c e t i c  a n h y d r i d e  was  added at  40 ~ 
to a m i x t u r e  of 0.74 g (0.0018 mole)  of b a s e  XIa and 75 m l  of  b e n z e n e ,  and the m i x t u r e  w a s  r e f luxed  for  
1 h.  I t  w a s  then  coo l ed  and a l lowed  to s t and  a t  20 ~ fo r  3 h~ The  r e s u l t i n g  p r e c i p i t a t e  was  r e m o v e d  by  f i l -  
t r a t i o n  and w a s h e d  wi th  b e n z e n e  to give 0.81 g (91%) of N , N ' - d i a c e t y l - N , N ' - b i s  [ 2 - ( 5 - m e t h o x y - 3 - i n d o l y l ) -  
e t h y l ] e t h y l e n e d i a m i n e  wi th  mp 237-238.5  ~ ( f r o m  80% ethanol )~  Found:  C 67.9; H 6.8; N 11 .2~ .  C28H34N404. 
C a l c u l a t e d :  C 68.5; H 7.0; N 11.4~c. 

N , N ' - B i s [ 2 - ( 3 - i n d o l y l ) e t h y l ] e t h y l e n e d i a m i n e  D i h y d r o b r o m i d e  (XII).  A m i x t u r e  of  9.6 g (0.06 mole)  
of  t r y p t a m i n e ,  15.6 m l  (0.18 mole)  of  d i b r o m o e t h a n e ,  and 16 ml  of  a b s o l u t e  e thano l  w a s  s t i r r e d  at  a ba th  
t e m p e r a t u r e  of 95-100 ~ for  4 h.  The  m i x t u r e  w a s  a l lowed  to s tand  at  r o o m  t e m p e r a t u r e  for  18 h ,  and 10 ml  
of  a b s o l u t e  e thano l  w a s  then  added  to i t .  The  r e s u l t i n g  p r e c i p i t a t e  w a s  r e m o v e d  by  f i l t r a t i o n ,  w a s h e d  wi th  
e t h a n o l ,  d r i e d  , and t r e a t e d  wi th  125 m l  of  w a t e r  a t  20 ~ to g ive  4.01 g (26%) of d i h y d r o b r o m i d e  XII wi th  mp 
275-278 ~ . Found:  C 52.1; H 5.6; Br  31.1; N 10.7%. C22H26N 4 �9 2HBr .  C a l c u l a t e d :  C 52.0; H 5.6; B r  31.4; 
N 11.0%. Base  XIIa was  p r e p a r e d  as  f o l l o w s .  A 4 - g  s a m p l e  of XII w a s  d i s s o l v e d  in 1600 m l  of  w a t e r  by  
h e a t i n g  to  50 ~ , and the s o l u t i o n  w a s  f i l t e r e d .  The  f i l t r a t e  was  m a d e  a l k a l i n e  wi th  s o d i u m  h y d r o x i d e  s o l u -  
t ion  and a l lowed  to s tand  a t  20 ~ f o r  24 h to g ive  2.57 g (94%) of XIIa wi th  mp 70-72  ~ ( f r o m  b e n z e n e ) .  PMR 
s p e c t r u m :  5 2.64 (s ,  2~ ' -CH2)  , 2.85 (s,  2o~-CH2, 2fi-CH2) , 7 . 00 -7 .60  p p m  (m,  a r o m a t i c  p r o t o n s ) .  Found:  
C 81.4; H 7.4; N 11o2%. C22H26N 4 �9 2C~H 6. C a l c u l a t e d :  C 81.2; H 7.6; N 11 .1~ .  D i h y d r o c h l o r i d e  XIIb had 
mp 275-277 ~ Found:  C 62.9; H 6.5; Cl 16.7; N 13.0%. C22H26N 4 �9 2HC1. C a l c u l a t e d :  C 63.0; H 6.7; C1 
16.9; N 13.4%. 

N , N ' - B i s  [ 1 - ( 3 - i n d o l y l ) - 2 - p r o p y l  [ e t h y l e n e d i a m i n e  Dihyd r o b r o m i d e  (XIII). A m i x t u r e  of  6.96 g (0.04 
mole)  of e - m e t h y l t r y p t a m i n e ,  10.4 ml  (0.12 mole)  of  d i b r o m o e t h a n e ,  and 10.6 ml  of a b s o l u t e  e t ha no l  was  
s t i r r e d  at  a ba th  t e m p e r a t u r e  of 95-100 ~ fo r  10.5 h.  Two l a y e r s  f o r m e d  when  the m i x t u r e  was  c o o l e d .  The 
l o w e r  l a y e r  was  s e p a r a t e d  f r o m  the u p p e r  v i s c o u s  l a y e r  by  d e c a n t a t i o n ,  and the  r e s i d u e  in the  f l a s k  was  
w a s h e d  wi th  b e n z e n e ,  a f t e r  which  50 ml  o f  benz e ne  w a s  added ,  and the m~xture  w a s  s t i r r e d  a t  r o o m  t e m -  
p e r a t u r e  for  16 h.  The  r e s u l t i n g  p r e c i p i t a t e  w a s  r e m o v e d  by  f i l t r a t i o n ,  w a s h e d  wi th  b e n z e n e ,  d r i e d ,  and 
c r y s t a l l i z e d  f r o m  135 m l  of  b e n z e n e  to give 1.56 g (15%) of d i h y d r o b r o m i d e  XIII wi th  mp  249-250.5 ~ ( f rom 

b e n z e n e ) .  Found:  C 54.2; H 6.1; B r  30.1; N 10 .3~ .  C24H30N r o 2HBr .  C a l c u l a t e d :  C 53.8; H 6.0; B r  29.8; 
N 10.45%. 

*The fo l lowing  d e s i g n a t i o n  of the p r o t o n s  of  the CH 2 g roups  was  adop ted :  (--CtI~CII2NfICtt2)5 
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