
Inasmuch as the signal f r o m  the NH 2 protons  has the g r e a t e s t  pa ramagne t i e  shift  in the spec t ru m of 
az i r id ine  I, it can be a s s e r t e d  that  complexing with Eu(DPM) 3 occurs  at the p r i m a r y  amino group.  

The l a rge  pa ramagne t i c  shifts  of the absorp t ion  s ignals  f r o m  the protons  in the 2 and 3 - t r a n s  posi t ions 
as compared  with those  for  the 3-c is  posi t ions  in az i r id ines  I I  and IH const i tute  unambiguous p roof  of the 
t r ans  configurat ion of the l a r g e r .  

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

The PMR s pec t r a  of CC14 solutions of the compounds (0.5 M) were  obtained with a P e r k i n - E l m e r  R 
12A s p e c t r o m e t e r  (60 MHz) with t e t r ame thy l s i l ane  as the internal  s tandard.  The chemica l  shifts  w e r e m e a -  
sured  with an accu racy  of a 0.5% of the scanning range.  

Compounds I - I I  and IH were  obtained by the methods in [1-3], r e spec t ive ly .  T h e i r  pur i ty  was ver i f ied  
by means  of g a s - l i q u i d  chromatography .  
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XLIII .*  NEW SYNTHESIS OF BENZ CAMINOMETHYL)INDOLES 

A .  N.  K o s t ,  L .  G.  Y u d i n ,  
a n d  M.  A b d u l l a e v  

UDC 547.756.07 

Indolines a r e  amidomethyla ted  in the 6 posi t ion in acidic media .  N-Acetylation changes the 
or ienta t ion to give the 5-subst i tu ted  i s o m e r s .  Dehydrogenation of the reac t ion  products  and 
subsequent  hydro lys i s  make  it poss ib le  to obtain 5- o r  6-aminomethyl indoles .  

Wooley and Shaw [2] have r epo r t ed  that some  5-aminomethyld imethyl indoles  have ant iserotonin  ac -  
t ivi ty.  However,  these  models  mus t  be synthesized by a roundabout  method (for example,  see  [3, 4]), inas -  
much as the p y r r o l e  r ing undergoes  amidomethyla t ion  in the react ion  of indole with N-methy lo lamides  in 
alkal ine media  [5], whereas  indole and 3-alkyl indoles  a r e  po lymer i zed  in acidic media .  We the re fo re  used 
the indo l ine - indo le  method based  on e lec t rophi l ic  substi tut ion react ions  in the benzene ring of indoline or  
its acyl de r iva t ives  and subsequent  dehydrogenation.  This method makes  it poss ib le  to se lec t ive ly  obtain 
5- or  6-subst i tu ted  indoles.  It was found that  the reac t ion  of both [ndoline and 1-acetyl indol ines  with me th -  
ylol de r iva t ives  of ace tamide  or  ch lo roace tamide  does not give good resu l t s  (they fo rm mix tu re s  of sub-  
s tances  that  a r e  difficult to s epa ra t e  and a re ,  in par t ,  eas i ly  hydrolyzed).  

However,  indoline (Ia) can be amidomethyla ted  with N-methylolphthal imide  in concentra ted  sulfuric  
acid at room t e m p e r a t u r e  to give 6-phthal imidomethyl indol ine (IIa), f r o m  which, a f t e r  r emova l  of thephthalyl  
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pro t ec t i ve  group, 6-aminomethyl indol ine  is obtained as a viscous  uncrys ta l l i zab le  oil, which is conver ted  
to an acetyl  der iva t ive  (iII); the s t r u c t u r e  of III was conf i rmed by its PMR spec t rum,  which contains two 
doublets (7.03 and 7.27 ppm,  J = 7  Hz) c h a r a c t e r i s t i c  for  indoline 5-H and 4-H protons  in the a roma t i c  p r o -  
ton reg ion .  The signal  of the 7-H pro ton  is shifted to weak field (8.12 ppm) under  the influence of the c a r -  
bonyl group.  

S imi lar ly ,  f r o m  2,3-dimethyl indol ine ( ib)we obtained 6-phtha l imidomethyl -2 ,3-d imethyl indol ine  {IIb), 
the dehydrogenat ion of which with cMorani l  gave  the cor responding  indole and, subsequent ly ,  the known 
[7] 6 -aminomethy l -2 ,3 -d imethy l indo le  (IV). 

The subst i tuent  en te r s  the p a r a  pos i t ion  re la t ive  to the amide group in the amidomethyla t ion  of 1- 
acetyl indol ine (ic) and 1-ace ty l -2 ,3 -d imethy l indol ine  (id) under  s i m i l a r  conditions (at r oom t empe ra tu r e ) .  
The" 1-ace tyI -5-phtha l imidomethyl indol ine  (Va) obtained in this way loses  i ts  phthalyl p ro tec t ive  group on 
t r e a t m e n t  with hydraz ine  hydra te  but re ta ins  its N-acetyl  group.  

On the o ther  hand, refluxing Va or  Vb in an alcohol solution of hydrochlor ic  acid for  many hours 
leads  to spl i t t ing out only of the acetyl  group, and this makes  it poss ib le  to obtain 5-phtha l imidomethyl -  
indoline (VIIa) and its 2 ,3-dimethyl  der iva t ive  (VIIb). 
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We were  able to obtain the known [4] 5 -aminomethy l -2 ,3 -d imethy l indo le  by dehydrogenat ion of 5- 
phtha l imidomethyl -2 ,  3-dimethyl indoline WIIb) with chlorani l  and subsequent  r emova l  of the p ro tec t ive  
group; this conf i rms  the s t r u c t u r e s  of Vb and VIIb. 

Two doublets (7.13 and 8.03 ppm, J = 7 . 5  Hz) cha rac t e r i s t i c  for  6-H and 7-H protons  a r e  observed  
in the PMR spec t rum of amide  VI in the a roma t i c  pro te in  region.  The singlet  of the 4 -H proton is found 
at 7.2 ppm.  Thus the amidomethyla t ion  of indoline and its de r iva t ives  may  s e r v e  as a convenient method 
for  the synthes is  of d i f f icu l t - to-obta in  5- o r  6-aminomethyl indoles .  

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

The IR spe c t r a  of mine ra l  oil suspens ions  of the compounds were  recorded  with IKS-22 and UR-20 
s p e c t r o m e t e r s .  The UV s p e c t r a  of alcohol solutions were  r eco rded  with a Cary-15  spec t ropho tomete r .  
The PMR s p e c t r a  of dimethyl  sulfoxide (DMSO) solutions were  recorded  with a Var ian  T-60 s p e c t r o m e t e r  
with hexamethyldis i loxane as the ex te rna l  s tandard.  The cour se  of the reac t ion  was moni tored  by means  
of t h in - l aye r  ch roma tog raphy  (TLC) on act ivi ty  II (Brockmann class i f icat ion)  a luminum oxide in b e n z e n e -  
methanol  {9 : 1), b e n z e n e - e t h y l  ace ta te  (9 : 1; 4 : 1), and b e n z e n e - e t h e r - h e p t a n e  (1 : 1 : 1) sy s t ems .  

6-Phthal imidomethyl indol ine  (IIa). A 5.3-g (0.04 mole) s ample  of indoline was dissolved in 10 ml 
of concentra ted  sulfur ic  acid with s t i r r i ng  and cooling with water .  A solution of 9.3 g (0.052 mole) of N- 
methylolphthal imide  in 20 ml  of concent ra ted  sul fur ic  acid was added dropwise  in the course  of 1 h to the 
resul t ing suspens ion  of indoline sulfate  in sulfur ic  acid, and the mix tu re  was then s t i r r ed  for  4 h. At the 
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end of the reac t ion  (monitoring by means  of TLC on a luminum oxide), the mix tu re  was poured ove r  ice, 
and the aqueous mix tu re  was made alkaline with ammonia .  The resul t ing  yellow prec ip i t a t e  was r emoved  
by f i l t ra t ion and washed with wa te r  to give 6.6 g (53~ of 6-phthal imidomethyl indol ine with mp 143-144 ~ 
(from benzene -h ep t ane ) .  Found: C 73.4; H 4.8~o. C17H14N202. Calculated:  C 73.4; H 5.0~o. UV spec t rum:  
kma x 241 and 296 nm (log s 4.15 and 3.57). IR spec t rum:  1710 (C=O) and 3410 cm -1 (N--H). 

1-Acetyl -5-phthal imidomethyl indol ine  ~ a ) .  This compound, with mp 234-235 ~ [benzene -hep t ane  
(9 : 1)], Was s i m i l a r l y  obtained in 97% yield f r o m  4 g of 1-acetyl indol ine.  Found: C 70.9; H 4.9%. C19HI6N203. 
Calculated:  C 71.2; H 5.0~o. UV spec t rum:  Xma x 241, 257, and 286 nm (log ~ 4.05, 4.25, and 3.65). IR 
spec t rum:  1710 and 1660 c m  -1 (C =O). 

,1 -Acety l -5-phtha l imidomethyl -2 ,3-d imethyl indol ine  (Vb). A solution of 3.5 g (0.02 mole) of N-me th -  
ylolphthal imide in 20 ml  of concentra ted  sulfur ic  acid was addled dropwise  in the cour se  of 30 rain to a 
solution of 3.8 g (0.02 mole) of 1-ace ty l -2 ,3-d imethyl indol ine  in 10 ml  of concent ra ted  sulfur ic  acid, a f t e r  
which the mix tu re  was s t i r r e d  at room t e m p e r a t u r e  fo r  ~ 2 days .  At the end of the reac t ion  (as moni tored  
by TLC on a luminum oxide), the mix tu re  was poured over  ice, and the aqueous mix tu r e  was made alkal ine 
with ammonia .  The resul t ing p rec ip i t a t e  was r emoved  by f i l t ra t ion  and washed with wa te r  to give 4.3 g 
(61%) of 1 -ace ty l -5 -ph tha l imidomethy l -2 ,3 -d imethy l indo l ine  with mp 155-156 ~ [benzene -hep t ane  (9 : 1)]. 
Found: C 72.6; H 5.7%. C21H20N203. Calculated:  C 72.4; H 5.7%. UV spec t rum:  ~max 217, 240, 256, 283, 
and 292 nm (log ~ 4.81, 4.29, 3.89, and 3.86). IR spec t rum:  1660 and 1720 cm - I  (C =O). 

6-Phtha l imidomethyl -2 ,3-d imethyl indol ine  (IIb). This  compound, with mp 128-129 ~ [ b e n z e n e - h e x a n e  
(4: 1)]~was s i m i l a r l y  obtained in65% yield f r o m  4 g of 2 ,3-dimethyl indol ine and N-methylolphthal imide .  
Found: C 74.4; H 6.0%. C18H18N202. Calculated: C 74.5; H 5.8~. UV spec t rum:  kmax  206, 216, 240, and 
295 nm (log ~ 4.77, 4.82, 4.34, and 3.70). IR spec t rum:  1710 (C =O) and 3370 cm "1 (N-H) .  

5-Phthal imidomethyl indol ine  (VIIa). Concentrated hydrochlor ic  acid (6 ml) was added to a suspension 
of 4 g (0.012 mole) of 1-ace ty l -5-phtha l imidomethyl indol ine  in 120 ml  of ethanol, and the mix tu re  was r e -  
fluxed for  9 h. At the end of the reac t ion  (as m o n i t o r e d b y  TLC on a luminum oxide), the excess  ethanol 
was r emoved  by disti l lation, and the r e s idue  was diluted with wa te r  and made  alkal ine with ammonia .  The 
resul t ing p rec ip i t a t e  was r emoved  by f i l t ra t ion  and washed with wa te r  to give 2.2 g (78%) of 5-phthal imido-  
methylindoline with mp 187-188 ~ (from isopropyl  alcohol).  Found: C 73.3; H 4.9%. C14H14N202. Calcu-  
lated:  C 73.3; H 5.0%. UV spec t rum:  ~max 219, 233, and 294 nm (log s 4.55, 4.27, 4.24, and 3.61). IR 
spec t rum:  1710 (C=O) and 3400 cm "l (N-H) .  

�9 5-Phtha l imidomethy l -2 ,3 -d imethy l indol ine  (VIIb). This compound, with mp 135-136 ~ [ b e n z e n e - h e p -  
tane (4 : 1)], was s i m i l a r l y  obtained in 620/0 yield f r o m  5-ph tha l imidomethy l -2 ,3 -d ime thy l - l - ace ty l indo l ine .  
Found: C 74.3; H 5 .6~  C19H18N202. Calculated:  C 74.5; H 5.8%. UV spec t rum:  kmax 218, 331, 240, and 
293 nm (log s 4.61, 4.28, 4.26, and 3.71). IR spec t rum:  1710 (C--O) and 3410 cm -1 (N-H) .  

5 -Phtha l imidomethyl -2 ,3-d imethyl indole .  A mix tu re  of 0.15 g (0.49 mmole)  of 2 ,3 -d imethy l -5 -  
phthal~midomethylindoline and 0.12 g (0.42 m m o l e ) o f c h l o r a n i l  in 30 ml  of dry xylene was refluxed at 150 ~ 
for  45 min.  At the end of the react ion,  the mix tu re  was poured into 20% sodium hydroxide solution, the 
xylene l a y e r  was separa ted ,  and the alkaline l a y e r  was ex t rac ted  with e ther .  The xylene and e the r  ex-  
t r a c t s  were  combined, t r ea t ed  with hydrochlor ic  acid (1 : 1), and washed with wate r .  The solvents  were  
then removed  to give 0.07 g (48%) of 2 ,3-d imethyl -5-phtha l imidomethyl indole  with mP 196-197 ~ [ b e n z e n e -  
heptane (6 : 3)]. The product  was identical  to the substance  obtained in [4]. 

6 -Phtha l imidomethyl -2 ,3-d imethyl indole .  This  compound, with mp 228-229 ~ (from benzene),  was s i m -  
i la r ly  ~})btained in 60~ yield by dehydrogenat ion of 1 g of 2 ,3-d imethyl -6-phtha l imidomethyl indol ine  with 
ehlorani l .  Found: N 9.1~.  C19H16N202. Calculated:  N 9.3%. UV spec t rum:  kma x 239 and 286 nm {log 
4.80 and 4.02). IR spec t rum:  1725 (C =O) and 3400 cm - I  (N-H) .  

6 -Aminomethyl -2 ,3-d imethyl indole  (IV). A mix tu re  of 0.4 g (2.3 mmole)  of 6-phtha l imidomethyl -  
2 ,3-dimethyl indole  and 0.5 ml  of hydrazine  hydra te  in 25 ml  of methanol  was ref luxed fo r  3 h. At the end 
of the react ion,  the p rec ip i t a t e  (phthalazinedione) was r emoved  by f i l t rat ion,  and excess  dilute (1 : 1) hydro-  
chlor ic  acid was added to the f i l t ra te .  The resul t ing p rec ip i t a t e  was removed  by f i l t ra t ion and washed 
with wate r .  The excess  methanol was removed  by disti l lation, combined with the wash wa te r s ,  made a lka-  
line with ammonia ,  and ex t rac ted  with e ther .  The e the r  ex t r ac t  was dr ied with fused p o t a s s i u m  hydroxide, 
and the e the r  was removed  to give 0.14 g (58%) of a product  with mp 117-118 ~ (from heptane) [7]. 
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5-Aminomethy l -2 ,3 -d imethy l indo le  (VIII). This compound, with mp 153-154 ~ (from heptane), was 
s i m i l a r l y  obtained in 78% yield f r o m  5-phtha l imid0methyl -2 ,3-d imethyl indole .  Found: C 75.8; H 8.2%. 
CllH12N 2. Calculated:  C 75.8; H 8.1%. UV spec t rum:  Xmax 233 and 286 nm (log e 4.90 and 3.85). 

1 -Ace ty l -5 -ace tamidomethy l indo l ine  (VI). A mix tu re  of 2 g (6 mmole)  of 1 -ace ty l -5 -ph tha l imido-  
methyl indol ine and 2 ml of hydraz ine  hydrate  in 60 ml of ethanol was ref luxed for  3 h. At the end of the 
reac t ion  (as moni tored  by TLC on a luminum oxide), the mix tu re  was cooled and worked up as indicated 
above to give 0.4 g (36%) of 1 -ace ty l -5 -aminomethy l indo l ine .  Excess  (2 ml) acet ic  anhydride was added 
to the 0.4 g (2 mmole)  of 5-aminomethyl indol ine ,  and the mix tu re  was allowed to stand at room t e m p e r a -  
ture  for  1 h. E ther  was then added to the mixture ,  and the resul t ing p rec ip i t a t e  was r emoved  by f i l t ra t ion 
to give 0.5 g (quantitative yield) of 1-acetyl-5Lacetam~domethyl~ndoline with mp 180 ~ (from benzene).  Found: 
C 67.2; H 6.9%. C13H16N202. Calculated:  C 67.2; H 6.9%. UV s p e c t r u m :  ~max 256 and 285 nm (log e 4.29 
and 3.75). IR spec t rum:  1650 (C =O) and 3300 cm -~ (N-H) .  

1 -Ace ty l -6 -ace tamidomethy l indo l ine  {III). This compound, with nap 123-124 ~ (from benzene), was 
s i m i l a r l y  obtained in 65% yield f r o m  2 g of 6-phthal imidomethyl indol ine.  Found: C 67.2; H 6.9%. C13H1GN202. 
Calculated:  C 67.2; H 6.9%. UV spec t rum:  Xmax 254 and 283 nm (log e 4.17 and 3.64). IR spect rum:  
1640 (C =O) and 3300 cm -1 ( N - H ) .  
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S Y N T H E S I S  O F  2 - I N D O L Y L A C E T I C  A C I D  D E R I V A T I V E S  

F .  A .  T r o f i m o v ,  V .  I .  R y a b c h e n k o ,  
a n d  A .  N. G r i n e v  

UDC 547.755'759.07:542.953 

2-Indolylacet ic  acid de r iva t ives  were  synthes ized by condensat ion of diethyl acetonedi-  
ca rboxyla te  with o~substi tuted a ry lhydraz ines  under  the conditions of the F i s che r  r e -  
action, and the i r  t r a n s f o r m a t i o n s  were  studied. 

Continuing our  r e s e a r c h  on 2- indolylacet ic  acids [1], we have accompl i shed  the F i sche r  synthes is  
of de r iva t ives  of ethyl 1 - a lky l -3 -ca rbe thoxy-2 - indo ly l ace t a t e s  (I-VI, see  Table  1) f r o m  diethyl ace tone-  
d icarboxyla te  and o~alkyl a ry lhydraz ines .  2 - (1 ,3 -Dimethy l -2- indoly l )e thanol (VII )was  obtained by reduc-  
t ion of e t h y l - l - m e t h y l - 3 - c a r b e t h o x y - 2 - i n d o l y l a c e t a t e  with l i thium aluminum hydride.  Alkaline hydrolys is  
of e s t e r s  I - IV at room t e m p e r a t u r e  gives  3 -ca rbe thoxy-2- indo ly lace t i c  acids VIII-XI (see Table  1), where -  
as heat ing:gives indolylcarboxyl ic  acids XH-XIV (see Table  1). 

Anhydrides XV-XVII were  obtained by the usual method f r o m  acids XII-XIV, and amides  (XVIII-XX) 
of subst i tuted 2-[ndolylacet ic  acid were  obtained f r o m  the anhydrides  by the action of p r i m a r y  amines .  
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