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4-Methoxypyry l ium sa l t s  r e a c t  with hexahydrocarbazo le  to give 4 - (9 -hexahydroearbazo ly l ) -  
py ry l ium der iva t ives .  The reac t ion  of the la t ter  with ammonia  and hydrazine  was inves t i -  
gated. 

The react ion  of pyry l ium der iva t ives  of ca rbazo le  with some nucleophilie reagen ts  was used to ob- 
tain ca rbazo le s  containing other  he te rocye l ic  r e s idues .  

A 2 ,6 -d ime thy l -4 - (9 -hexahydroea rbazo ly l )py ry l ium sal t  (In) is fo rmed  when hexahydrocarbazo le  is 
ref luxed with 2 ,6 -d ime thy l -4 -me thoxypyry l ium pe rch lo ra t e  in methanol ,  while a 2 ,6-d iphenyl -4- (9-hexa-  
hydroca rbazo ly l )py ry l ium sa l t  (Ib) is f o r m e d  with 2 ,6-diphenyl-4-methoxypyryl i t tm perchlora te .*  The 
s t r u c t u r e s  p roposed  for  Ia and Ib a r e  conf i rmed  by the p resence  in their  IR spec t r a  of intense bands at 
1660, 1580 (pyryl ium C= C bond [1]), and 1100 cm - i  (C104-). Under the influence of ammonium carbonate ,  
they a r e  conver ted  to 2 ,6 -d imethy l -  (IIa) and 2 ,6-d iphenyl -4- (9-hexahydroearbazoly l )pyr id ine  (IIb), r e -  
spect ively .  

OCH3 Y I 

I a,,b II a,b 

I, II a R=CH3; b R=CcH 5 

The d i f fe rences  in the na ture  of subst i tuents  R probably  lead to different  d is t r ibut ions  of the posi t ive 
charge  in the py ry l ium ring, as a r e s u l t  of which sa l t s  Ia and Ib r e a c t  d i f ferent ly  with hydrazine:  2 ,6-di -  
methyl  de r iva t ive  Ia is  conver ted  to 1 -amino-2 ,6 -d imc thy l -4 - (9 -hexahydroca rbazo ly l )pyr id in ium pereh lo-  
r a t e  (IIIa), while 2 ,6-d iphenyl -subs t i tu ted  sal t  Ib gives  3 ,7 -d ipheny l -5 -hydraz ino -4 t t - l , 2 -d iazep ine  (EVa). 
Intense absorpt ion  bands appear  at 3380, 3290, and 3220 (NH 2 group), 1640 and 1520 (pyridinium cation), 
1600 (benzene r ing),  and 1100 cm -1 (C104-) in the IR spec t rum of IIia, while there  a re  bands at 3390, 3200, 
1570 (MH 2 group),  and 1635 cm - i  (C = N bond) in the spec t rum of diazepine IVa. Maxima appear  at 210, 
256, and 300 ran in the UV s p e c t r u m  of 1 ,2-diazepine IVa; this is cha r ac t e r i s t i c  for  4H-1 ,2-d iazepines  [2]. 
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a R=NH2; b R=CaHsCH~N-; 
C R=p.NO2--C6H4~N- 

* This  py ry l ium sa l t  was  synthes ized  by S. V. Krivun.  
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The p resence  of react ive  amino groups in IIIa and IVa makes  i t  possible to obtain f rom them prod-  
ucts  of condensation with aromat ic  aldehydes: IIIa r eac t s  with benzatdehyde in refiuxing acetic acid (but 
not in methanol) to give 1-benzyl ideneamino-2 ,6-dimethyl-4-(9-hexahydrocarbazolyl )pyr id in ium perch lo-  
r a t e  (IHb), while 5 -hydraz ino- l ,2 -d iazep ine  IVa reac t s  with p-ni t robenzaldehyde in ref luxing methanol to 
give a p-ni t robenzyl idene der ivat ive  (IVcS. 

EXPERIMENTAL 

The IR spec t ra  of minera l  oil suspensions were  r eco rd ed  with a UR-10 spec t romete r .  The [IV spec-  
t r a  of methanol solutions were  r eco rded  with a Specord spect rophotometer .  The melt ing points were  de- 
t e rmined  with a Kofler  block and were  not cor rec ted .  

2 ,6-Dimethyl -4- (9-hexahydrocarbazolyDpyryl ium Perch lo ra t e  (In). Equimolar  amounts of 2 ,6-di-  
methy l -4-methoxypyry l ium perch lora te  and hexahydrocarbazole  were  ref luxed in a small  volume of me th -  
anol for 10 rain, and the mixture  was then concentra ted to half  i ts  original  volume and allowed to stand for  
crys ta l l iza t ion.  A product  with mp 159 ~ was obtained in 56% yield. Found: C 60.3; H 5.7; C18.9; N 3.9%. 
C19II22C1NOs. Calculated: C 60.2; H 5.8; Cl 9.2; N 3.7%. 

2 ,6-Diphenyl-4-(9-hexahydroearbazolyt )pyryl ium Pe rch lo ra t e  (Ib). This compound [mp 255 ~ (from 
acetenitr i le)]  was s imi la r ly  obtained in 70% yield f rom 2,6-diphenyl-4-methoxypyryl ium perch lora te .  
Found$ C 68.8; H 4.8; Cl 7.0%. C29tt2~CINO5. Calculated: C 69.1; tt 5:1; Cl 7.1%. 

2 ,6-Dimethyl-4-(9-hexahydrocarbazolyl )pyr id ine  (IIaS. Salt Ia Was ref luxed in methanol with excess  
ammonium carbonate  for  30 mira The mixture  was then cooled and poured into water ,  and the precipi ta te  
was removed  by f i l t rat ion to give a product  with rap 102 ~ (from methanol) in 44% yield. Found: C 82.6; 
H 8.2; N 10.0%. C18H2~N 2. Calculated: C 82.0; H 7.9; N 10.1%. Xmax, nm (log ~): 207 (4.31), 238 (3.985, 
339 (4.325. 

2~6-Diphenyl-4-(9-hexahydrocarbazolyl)pyridine (IIb). This compound was s imi la r ly  obtained f rom 
lb in 54% yield and had rap 172 ~ Found. C 86.0; H 6.4; N 7.2%. C~H2GN 2. Calculated: C 86.6; H 6.5; N 
7.0%. kmax, am (log ~)- 210 (4.435,235 (4.205,327 (3.09). 

1-Amino-2F6-dimethyl-4-(9-hexahydroca_rbazolylSp~-ridinium Pe rch lo ra t e  (IIIa). Compound Ia was 
ref luxed with excess  hydrazine  hydrate  in a small  volume of methanol for  10 rain. The product  c rys t a l -  
l ized when the mixture  was cooled and was removed by f i l t rat ion to give a mate r ia l  (100%) with mp 196 ~ 
Found: C 57.8; H 6.0; N 10.8%. Ci�H24CIN304. Calculated: C 58.1; H 5.6; N 10.9%. 

3 ,7-Diphenyl-5-hydrazino-4H-1,2-diazepine  (IVaS. Salt Ib was ref luxed with excess  hydrazine hy-  
drate  in a small  volume of methanol for 5ra in ,  af ter  which a few drops of water  were  added to the r e a c -  
lion mixture ,  and the mixture  was cooled. The resul i ing precipi ta te  was removed by f i l t rat ion to give a 
substance with nap 168 ~ in 100% yield. Found: C 74.3; H 5.2; N 20.2%. Ci~Hi6N 4. Calculated: C 73.9; H 
5.7; N 20.3%. Xmax, nm Clog ~): 210 (4.285, 256 (4.02), 300 (3.415. 

1-Benzyl ideneamino-2 ,6-dimethyl -4- (9-hexahydrocarbazolyl )pyr id in ium Pe rch lo ra t e  (IIIb). P y r i -  
dinium sal t  ]IIa was re f iuxed  for 3 h with excess  benzaldehyde in a small  volume of acet ic  acid. The mix-  
tu re  was cooled and t r ea t ed  with ether  to precipi ta te  a ma te r i a l  with mp 235 ~ in 83% yield. Found: N 8.6%. 
C26H28C1N304. Calculated. N 8.7%. 

3 ,7-Diphenyl -5- (p-n i t robenzyl idenehydraz ino)-4 t t - l ,2 -d iazepine  (IVc). This compound was obtained 
by refluxing IVa with p-ni t robenzaldehyde in methanol for  1 h. It  c rys ta l l i zed  readi ly  on cooling of the r e -  
action mixture  to give a product  with mp 192 ~ in 100% yield. Found: C 70.3; 70.9; H 4.6; 4.7; N 17.2%. 
C~Hl~N50 z. Calculated: C 70.4; H 4.6; N 17.1%. IR spectrum: 1620, 1600, 1520 cm -1. 
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