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XVII.* METHOD FOB THE SYNTHESIS OF 2-METHYL-1 ,7 -DI -  

AND 2-METHYL-1 ,7 -TRIMETHYLENETRYPTAMINES AND HOMOTRYPTAMINES 

I .  I .  G r a n d b e r g  a n d  To Io Z u y a n o v a  UDC 547.75.07 

A new one-s tep  method is p roposed  for  the synthes is  of 2-subs t i tu ted  1 ,7-d i -  and l , 7 - t r i -  
me thy lene t ryp tamines  and homot ryp tamines  by the reac t ion  of N-aminoindol ine and N-amino -  
t e t rahydroq  uinoline with 1,4- and 1 ,5-halocarbonyl  compounds by ref luxing the components  
in alcohol solut ions.  

We prev ious ly  r epor t ed  the reac t ion  between a ry lhydraz ines  and 1,4- and 1 ,5-ha locarbonyl  compounds 
leading to t ryp t amines  and homot ryp tamines  under  quite mild  conditions [2-5]. This  reac t ion  opens up vas t  
synthetic poss ib i l i t i es  in the mos t  in te res t ing  and p r o m i s i n g  field of physiological ly  act ive subs tances .  

In a subsequent  study of the range of applicat ion of this reac t ion  we accompl i shed  the one-s tep  syn-  
thes is  of va r ious  t r i cye l i c  1 ,7-d i -  and 1 ,7 - t r ime thy lene t ryp tamines  and homot ryp tamines  in high yields  in 
analogy with the prev ious ly  proposed  scheme by ref luxing the co r respond ing  hydraz ines  and halocarbonyl  
compounds in aqueous alcohol.  
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The t ryp tamine  and homot ryp tamine  sal ts  fo rmed  in the reac t ion  were  conver ted ,  without isolation, to 
the f ree  bases ,  which were  pur i f ied by dist i l lat ion,  r ec rys t a l l i za t ion ,  or  subl imat ion.  All of the compounds 
obtained were  identified by pape r  ch roma tog raphy  and UV spec t r a .  The PMI~ spec t r a  a lso  indicated the 
t ryp tamine  s t ruc tu re .  

Hydraz ines  synthes ized  f rom te t rahydroquinol ine,  te t rahydroquinaldine,  and indoline were  used as the 
hydrazine component~ Ni t rosote t rahydroquinol ine  and ni t rosodihydroindole  were  obtained accord ing  to the 
method descr ibed  in [6, 7] f rom the co r respond ing  te t rahydroquinol ine and indolineo However ,  we reduced 
the n i t roso  de r iva t ives  to hydrazines  using l i thium a luminum hydride and inverse  addition. Reduction by 
this method is s i m p l e r  in an exper imenta l  r e spec t  and has the advantage,  as  compa red  with the method de-  
sc r ibed  in [6, 7], that it gives cons is ten t ly  high yields  of hydraz ines .  

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

1-Amino- l ,2 ,3 ,4- te t rahydroquinol ine .  A solution of lithium aluminum hydride in 300 ml of absolute 
e ther  containing 0.25 mole of active hydride was slowly added dropwise with vigorous s t i r r ing  to a solution 
of 40 g (0.25 mole) of 1-n i t roso- l ,2 ,3 ,4- te t rahydroquinol ine  [6] in 200 ml of absolute e ther .  At the end of 
the addition, the mixture was s t i r red  for  2 h at room tempera ture  and then careful ly decomposed by the ad- 
dition, in small  portions,  of 10 ml of water .  The ether  was decanted, and the residue was refluxed for 1 h 
with 200 ml of ether,  f i l tered,  and washed severa l  t imes with e ther .  The combined ether  extracts  were 
dried with fused alkali, af ter  which the ether  was removed by vacuum distillation with a water aspi ra tor ,  
and the residue was vacuum-disti l led under nitrogen to give 27.5 g (74%) of 1 -amino- l , 2 ,3 ,4 - t e t r ahydro -  
quinoline with bp 141-143 ~ (10 mm) and mp 54-55 ~ [6]. 

1-Nitroso-1,2,3,4-tetrahydrocluinal  dine. 1,2,3,4-Tetrahydroquinaldine [44.1 g (0.3 mole) ] was dis - 
solved in a mixture  of 24 g (0.4 mole) of acetic acid and 200 ml of water ,  and a solution of 22 g (0.32 mole) 
of sodium nitr i te  in water  was added slowly to it with vigorous s t i r r ing  at 0-5 ~ The sodium nitri te solu-  
tion was added at a ra te  such that the tempera ture  did not r i se  above 5~176 The react ion mixture was s t i r red  
for  1 h, and the resu l t ing  oil was extracted with ether .  The ether  extract  was washed three to four t imes 
with water  and thoroughly dried with calcined magnesium sulfate. The ether  was then removed by dist i l la-  
tion with a water  a sp i ra to r  to give a residue of 50.4 g {95%) of crude ni trosotetrahydroquinaldine in the form 
of a l ight-yel low oil which darkened rapidly in air .  

1 -Amino- l ,2 ,3 ,4- te t rahydroquina ld ine .  This compound [39.1 g (86%)], like 1 -amino - l , 2 ,3 ,4 - t e t r ahydro -  
quinoline, was obtained f rom 50.4 g (0.28 mole) of crude ni t rosotetrahydroquinaldine and had bp 115-116 ~ 
(2mm) and nD211.5860. Found%: C 74.3; H8 .7 .  C10H14N 2. Calc .%:  C 74.0; H8.71 .  

1-Amino-2 ,3-dihydroindole .  This compound [27.5 g (82%)], like 1-amino- l ,2 ,3 ,4- te t rahydroquinol ine ,  
was obtained f rom 37 g (0.25 mole) of nitroseindoline [8] and had bp 109-110 ~ (11 mm) and nD 2~ 1.5917 [7]. 

2-Methyl- l ,7- t r imethylene-3-( f i -aminoethyl ) indole  [9-Methyl-10-(fi-aminoethyl)-9-1ilolidene].  A 
solution of 4.45 g (0.03 mole) of 1-amino- l ,2 ,3 ,4- te t rahydroquinol ine  in 30 ml of 90% methanol was heated 
to the boiling point, and a solution of 3.65 g (0.03 mole) of ~-chloromethyl  propyl ketone [8] in 10 ml of 
methanol was added immediately.  The react ion mixture was refluxed for  8 h. The residue remaining af ter  
removal  of the methanol on a ro t a ry  evapora tor  was dissolved in ]00 ml of 0.1 N hydrochlor ic  acid, and the 
solution was extracted twice f rom the neutral impurit ies with e ther .  It was then fi l tered through I g of a c -  
tivated charcoal ,  cooled, and made s t rongly alkaline. The oil which separated was extracted with benzene, 
and the benzene ext rac t  was vacuum-dist i l led to give 4 g (66%) of 2-methyl - l ,7 - t r imethylene-3-~/3-amino-  
ethyl)indole with bp 218-220 ~ (12 mm), mp 54 ~ ( f r o m b e n z e n e - p e t r o l e u m  ether), and Rf 0.76.* PMR spec-  
trum:~ 9-CH.~ (2.25 s), NH 2 (1.05 s), 7-CH 2 (3.85 t, J = 5  Hz), 6-CH z (2.15 qu, J = 6  Hz), 5-CH z (2.88 t, J = 7  
Hz), 10o~,fi-CH 2 (2.81 t, J = 5  Hz), a romat ic  r ing  protons (H 1 7.15 q, J1,2=7 Hz, J1,3=2 Hz; H z 6.78 t, J = 7  
Hz, H~ 6.73 d, J=  7 Hz). UV spectrum':~ hmax 227, 276 nm (inflection), 285, 295 nm (inflection), log e 4.55, 
3.89, 3.94, and 3.86. F o u n d S :  C 78.2, 78.2; H 8.2, 8.2. C14H18N z. Calc. %: C 78.5; H 8.5. The picrate 
was obtained in absolute ether with a mola r  amount of picr ic  acid and was ree rys ta l l i zed  f rom methanol to 
give a product  with mp 197-198 ~ (dec.). Found %: C 54.4; H 4.7. C14HI~N 2"C6H3N30~o Calc~ %: C 54.2; 
H 4.8. The acid t a r t r a t e  was obtained in a minimum amount of absolute methanol with a mola r  amount of 
t a r t a r i c  acid and was rec rys ta l l i zed  f rom methanol to give a product with mp 127-128~ 

2-Methyl - l ,7 -d imethylene-3- ( f l -aminoethyl ) indole :  This compound [13.6 g (68~)] was s imi lar ly  ob- 
tained f rom 13.4 g (0.1 mole) of 1-amino-2,3-dihydroindole  and 12.1 g (0.1 mole) of T-chloropropyI  methyl 
ketone and had bp 153 ~ (2 mm), mp 62-64~ (from b e n z e n e -  pet roleum ether), and Rf 0.72. UV spectrum: 
2~ma x 244, 281 nm (inflection), 287, 298 nm, log e 3.81, 3.22, 3.38, 3.38. Found %: C 77.9; H 7.9. C~H16N ~. 
Cale. %: C 78.0; H 8.0. The picrate  had mp 176-177 ~ (dec.). Found %: C 53.1; H 4.4. C13H16N 2 "CsH3N307. 
Calc. %: C 53.1 ; H 4.5. The acid t a r t ra te  had mp 153-154 ~ (dec.). 

*Here and elsewhere the paper  used was "rapid" paper  f rom the Volodarskii  factory,  the sys tem used was 
pyr id ine-water -butanol  (1:1:1), and Ehr l ich ' s  reagent was used to develop the ch romatograms .  
t h e r e  and e lsewhere  s is singlet, d is doublet, t is triplet,  q is quartet,  qu is quintet, m is multiplet, and 
the chemical  shifts in par ts  per  million in the 5 scale relat ive to te t ramethyls i lane  are given in parentheses .  
The PMR spect ra  of 10% solutions in CC14 were obtained with a JNM-60 spec t romete r  with an operat ing 
frequency of 60 MHz. 
$In all cases  the UV spect ra  in ethanol were obtained with a "Hitachi" EPS-3T spec t rome te r .  
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2 - M e t h y l - l , 7 - t r i m e t h y l e n e - 3 - ( 7 - a m i n o p r o p y l ) i n d o l e .  This  compound [14 g (61%)] was s imi l a r ly  ob- 
tained f r o m  13.4 g (0.1 mole) of 5 -ch lo romethy l  butyl ketone [9] and 14.8 g (0.1 mole) of 1 - a m i n o - l , 2 , 3 , 4 -  
te t rahydroquinol ine  and had bp 197-205 ~ (3 mm)~ UV spec t rum:  ~max 227, 282 nm;  log e4.48,  3.87. Found 
%: C 78.5, 78~ H 8.7, 8.6. C15H20N 2, Calc.  %: C 78.9; H 8.8. The p icra te  had mp 232-235 ~ (dec.). 
Found %: C 55~ H 5.1o CI~H20N 2"C~H~N307. Calc. %: C 55.1; H 5~ The acid t a r t r a t e  had mp 178-180 ~ . 

2 -Methy l - l , 7 -d ime thy lene -3 - (7 -aminopropy l ) indo leo  This  compound [11.2 g (52%)] was s i m i l a r l y  ob- 
tained f r o m  13.4 g (0.1 mole) of 5 -ch loromethy l  butyl ketone and 13.4 g (0~ mole) of 1 - a m i n o - 2 , 3 - d i h y d r o -  
indole and h~d bp 155-158 ~ (2 ram), mp 62-65 ~ ( f r o m b e n z e n e - p e t r o l e u m  ether) ,  and Rf 0~ UV spec t rum:  
k m a x  239, 287 nm (inflection), 294 nm;  log e3.77,  3~ 3.45. Found %: C 78~ H 8~176 C14HisN2~ Calc.  %: 
C 78.5; H 8.5. The p ic ra t e  had mp 162 ~ (dec.)~ Found %: N 15~ C14H18N 2"C6H~N307. Calc~ %: N 15.8. 
The acid t a r t r a t e  had mp 182-183 ~ 

7 ,9-Dimethyl -10-( f i -aminoethyl ) -9-1 i lo l idene .  This  compound [14 g (61%)] was s i m i l a r l y  obtained 
f r o m  16o2 g (0~ mole) of 1 -amino- l , 2 ,3 ,4 - t e t r ahydroqu ina ld ine  and 12.1 g (0~ mole) of 7 -ch lo ropropy l  
methyl  ketone and had bp 171-173 ~ (1 ram) and Rf 0.75. PMB spec t rum:  NH 2 (1.58 s), 7-CH3 (1o28 d, J=  7 
Hz), 9-CH 3 (2.40 s), 10(~-CH 2 and 10fi-CH~ (2~ t), 5-CH z (2.95 t, J = 7  Hz), 6-CH z (1o88-2~ m), 7-CH (4.45, 
nine l ines,  J7,6=3.5 Hz, JCH =7 Hz), a roma t i c  r ing  protons (H 1 7.18 q, J1,2=7 Hz, J1,3=2 Hz; H 2 6.81 t, J=  
7 Hz; H 3 6~ d, J = 7  Hz). ~V spec t rum:  k m a x 2 2 8 ,  278, 285, 293 nm;  l o g ~ 4 . 7 5 ,  3.98, 4.02, 3.98~ Found 
%: C 78.9; H 8.8. C15Hz0N2o Calc.  %: C 78.9; H 8o8~ The p ic ra te  had mp 162-163 ~ (dee.). Found %: N 
15.5. C15H20N 2 o C6H3N3OT. Cale.  %: N 15.3. The acid t a r t r a t e  had mp 156-157 ~ 
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