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Ni t rogen-unsubst i tu ted  2,3-dihydroindole and its homologs,  as well  as 1 ,2 ,3 ,4 - t e t r ahydro - f l -  
ca rbo l ines ,  r e a c t  with 2 ,6 -d ime thy l -4 -me thoxypyry l ium pe rch lo ra t e s  to give N-pyry la ted  
de r iva t ives  of indole, which a re  conver ted  to the cor responding  pyridine bases  by the action 
of ammonium sa l t s  and fo rm 1-aminopyr id in ium der iva t ives  with hydraz ine  hydra te .  

It  is known [1] that  2 ,4 ,6 - t r ime thy lpy ry l ium pe rch lo ra t e  has sedat ive  act ivi ty.  The a im of the p resen t  
r e s e a r c h  was the synthes is  of new analogs of this compound with res idues  of var ious  indole der iva t ives  a t -  
tached to the pyry l ium ring in place of one of the methyl  subst i tuents .  

In a g r e e m e n t  with [2], i t  was found that 2,3-dihydroindole (indoline) r eac t s  with 2 ,6 -d ime thy l -4 -  
methoxypyry l ium pe reh lo ra t e  (I) [3] to give 2 ,6-d imethyl -4- (1- indol iny l )pyry l ium pe rch lo ra t e  (II) [4]. I ts  
s t r u c t u r e  is conf i rmed  by IR spec t roscopy  and convers ion  to 2 ,6-dimethyl-4-(1- indol iny~ pyridine (III) by 
t r e a t m e n t  with ammonium aceta te  (in acet ic  acid) or  with ammonium carbonate  (in alcohol) [4]. The s t r u c -  
tu re  of III is conf i rmed  by IR and UV spec t roscopy  (its UV spec t rum is s im i l a r  to the UV spec t r a  of other  
4-indolinylpyridines [5]). 

OCtla 

H CH3/ ~ 0 / \ C H 3  

I CH s CH 3 CH 3 "~CH a 

C104- 

II, II1 R = H ;  IV R = C H  3 I!,  tV I l l  

2-Methylindoline reacts like indoline with I to give a perchlorate (IV). 

The possibility of the successful extension of this transformation to other indole derivatives contain- 
ing a second basic nitrogen atom is worthy of attention. Brevicarine (V), the alkaloid from Carex parvus 
[6], forms a pyrylium derivative (VI), which is converted to a pyridine base (VII) on treatment with ammo- 
nium acetate in acetic acid. Under the conditions of this reaction, 1,2,3,4-tetrahydroharman forms 2,6-di- 
methyl-4-(l,2,3,4-tetrahydro-2-harmanyl)pyrylium perehlorate (VIII) in quantitative yield. 

When II and VI are refiuxed with excess hydrazine hydrate, they are converted to l-aminopyridininm 
derivatives IX and X. 
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TABLE I. Characteristics of the Compounds Obtained 

Comp' mp, Y: 

IV 183 

Vl 176-.177 
VIII 246 

VII 169--170 

X 127 

Empirical 
formula 

CI~HIsCINO5 

C24H2sCINsO5 

CIgH21CINOs 

C24H28N4 

C:4H30CIN504 

Found,% 

56,1 

60,4 

58,5 

77,3 

58,6 

Calco, % 
IR spec~a, Vma x, 

c m  -1 

5,01 
5,5' 

N C [ H [  N 

4,4 56,6 5,3 4,1 1660, 1550, 1470, 1360, 
8,9 ll00, 930 a 

677'4 7'5 7,1 1660, t1560, llOO, 925, 
[4' 16,0 725~ 3260, 1645, 1600, 15N)~ 

i 1450, 97~ a 
[40 59 l 62 14,3 3300,935,1640,.745 01650' l l00, 

62 

85 

lOO 

75 

59 

aIn a K B r  pe l le t ,  b in  m i n e r a l  off 

The  IR s p e c t r a  of p y r y l i u m  d e r i v a t i v e s  II, W ,  VI,  and VIII  con ta in  the  i n t e n s e  a b s o r p t i o n  bands  of the  
p y r y l i u m  ca t ion  at  1650 and 1550 c m  -1 and of the  C10~ ion  at  1100 c m  -1 [7] .  The  i nd iv idua l i t y  of the  c o m -  
pounds  ob ta ined  was  v e r i f i e d  b y  c h r o m a t o g r a p h y  in a th in  l a y e r  of a l u m i n u m  ox ide .  
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EXPERIMENTAL 

The melting points (uncorrected) were determined with a Koffler block, and the IR spectra were re- 
corded with a UR-10 spectrophotometer. 

2,6-Dimethyl-4-(l-indolinyl)pyrylinm Perchlorate (II). A 1.79-g (15 mmole) sample of indoline was 
added to a suspension of 3.57 g (15 mmole) of perchlorate I in 50 ml of methanol, and the mixture was re- 
fluxed until all of the material had dissolved (about 15 rain), after which it was concentrated to about half 
its original volume. The resulting precipitate was removed by filtration and washed with ether to give 4.5 
g (927c) of yellow crystals with mp 247 ~ IR spectrum (KBr pellet), era-l: 1660, 1550, 1470, 1360, 930, and 
770. 

2,6-Dimethyl-4-(2-methyl-l-indolinyl)pyrylium (IV), 2,6-dimethyl-4-[N-methyl-N-(6-harmanyl-4- 
butyl)amino]pyrylium (VI), and 2,6-dimethyl-4-(l,2,3,4-tetrahydro-2-harmanyl)pyrylium (VIII) perchlorates 
(Table I) were similarly obtained. 

2,6-DimethyI-4-(l-indolinyl)pYridine (III). A mixture of 1.3 g (4 mmole) of II, 1 g (excess) ammonium 
acetate, and 20 ml of acetic acid was refluxed for 1 h, cooled, and poured into water. The aqueous mixture 
was neutralized with aqueous alkali and extracted with benzene. The extract was washed with water and 
dried with sodium sulfate. The solvent was removed by distillation, and the residue was crystallized from 
aqueous alcohol to give 0.8 g (100%) of a product with mp 117 ~ l~ound, ~: C 80.6; H 7.1; N 12.3. C~sHI~N 2. 
Calculated, %: C 80.4; H 6.7; N 12.5. The hydroehloride had mp 112 ~ ~max (CH3OH): 295 and 318 nm, 
log ~ 4.17 and 4.31. 

Perchlor ate VI was similarly converted to 2,6-dimethyl-4- IN-methyl-N-(6 -harmanyl-4-butyl) amino]- 
pyridine (VII) (Table I). 

l-Amino-2,6-dimethyl-4-(l-indolinyl)pyridintum Perchlorate (IX). A 0.3-g (6 mmole) sample of 
hydrazine hydrate was added to 0.5 g (1.5 mmole) of II in I0 ml of methanol, and the mixture was refluxed 
for 1 h and cooled. The resulting needles were removed by filtration to give 0.2 g (I00%) of a product with 
mp 208 ~ . Found, %: C 52.6; H 5.4; N 11.9. CIsHIsCIN~O 4. Calculated, %: C 52.9; H 5.3; N 12.4. ~tma x 
(CH3OH): 212, 240, and 338 nm; loge 4.32, 4.38, and 4.76. IR spectrum (KBr pellet), cm-l: 1640, 1520, 
and II00. 
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1 -Amino -2 ,6 -d i m e t hy l -4 - [N-m e t hy l -N - (5 -ha rmany l -4 -bu ty l ) amino ]py r id in ium pe rch lo ra t e  (X) 
(Table 1) was s i m i l a r l y  obtained f rom VI. 
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2. 
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