
S Y N T H E S I S  AND P R O P E R T I E S  OF  

1 , 2 - D I H Y D R O P Y R I D A  Z I N C  [ 4 , 5 - b ] I N D O L E  
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M. I .  V l a s o v a  and  N. A. K o g a n  UDC 547.757'852.3 : 542.941'943'951 

The possibility of the synthesis of substituted 1,2-dihydropyridazino[4,5-b]indoles by the reac-  
tion of 1-methyl-2-carbomethoxy-3-(a-halobenzyl)indole or 1-methyl-2-carbomethoxy-3-(~-  
acetoxybenzyl)indole with hydrazines was demonstrated. The oxidation, reduction, and acyla- 
tion reactions of the resulting 1,2-dihydropyridazino[4,5-b]indoles were studied. 

The preparation of 1,2-dihydropyridazino[4,5-b]indoles by cyolization of 2-indolylmethylhydrazines 
[1] and 3-indolylmethylhydrazines [2] with aromatic aldehydes is well known. We have previously described 
the synthesis of 1,2-dihydropyridazino[4,5-b]indol-4-ones by intramolecular cyclization of 2-indolylhy- 
drazones of aromatic aldehydes [3]. 

In the present communication we report  the preparation of 1,2-dihydropyridazino[4,5-b]indol-4-ones 
(HI-VIII) in high yields by reaction of 1-methyl-2-carbomethoxy-3-(a-acetoxybenzyl)indole (I) or  1-methyl-  
2-carbomethoxy-3-(~-halobenzyl)indole (II) with hydrazines. Compounds III-V (but not VI-VIII) dissolve 
on heating in strongly alkaline solutions and are recovered by acidification of the solutions; this is evidence 
in favor of the existence of the O-sodium salt of the lactim structure in alkaline solutions as an anion with 
the charge on the oxygen. 
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Compounds I I I -V exis t  in the c rys ta l l ine  s tate  in the lac tam form,  
inasmuch as the IR spec t r a  contain the absorpt ion band of a c a r -  
bonyl group at 1650-1660 cm - l .  The abil i ty of VI-VIII  to undergo 
oxidation to give pyr idazino [4 ,5-b] indol-4-ones  and the i r  insolu-  
bili ty in alkaline solutions indicates  that  the phenyl group is a t -  
tached to N(3 ). Alkylation of the NH 2 group of the hydrazine to give 
subst i tuted hydrazine  A, which then undergoes  acylat ion and c y c -  
l izes ,  apparent ly  occurs  init ial ly during the synthes is .  Consequently,  
if  the hydrogen a tom in the NH group of the phenylhydrazine is 
alkylated,  only hydrazines  XII-XIV, which a re  not cycl ized on hea t -  
ing, a re  obtained. 

The synthesis  of  a substance  with mp 156 ~ to which the IX 
s t ruc tu re ,  obtained by heating 1 -me thy l -2 -ca rboxy-3 -benzoy l indo le  
with phenylhydrazine in ethanol [4], was ass igned has been repor ted .  
However,  it was l a t e r  shown that  cycl izat ion does not occu r  under  
these  conditions and that  the cor responding  noncyclic hydrazones  
a re  obtained [5]. 

The IX that  we synthes ized mel ted  at 353 ~ and had phys ico-  
chemica l  c h a r a c t e r i s t i c s  pecu l i a r  to compounds of this  s e r i e s  
[5-8]. 

Ident ical  subs tances  (XV), the e l e m e n t a r y  composi t ion of 
which co r responds  to the loss  of  one ni t rogen atom, were  obtained 
by cata ly t ic  reduct ion of III, VI, and VII on Raney nickel  in dioxane. 
It has been prev ious ly  es tab l i shed  [9] that  reduct ive dehalogenation 
occurs  under  the conditions of this  react ion;  this explains the iden-  
t i ca l  c h a r a c t e r  of  the hydrogenated der iva t ives  of VI and VII. C o m -  
pound XV has the c h a r a c t e r i s t i c  (for p r i m a r y  amides)  s t rong  band 
of carbonyl  absorp t ion  at 1642 cm -1 and an amide II  band at 1618 
cm -1. The bands at 3200 and 3395 cm - t  co r r e spond  to the s t r e t c h -  
ing v ibra t ions  of  the NH 2 group.  The deaminat ion that  is obse rved  
during the reduct ion is h indered if the re  is a deficit  of  e lec t ron  
densi ty on the n i t rogen a tom; this  is conf i rmed  by hydrogenat ion 
of acyla ted  der iva t ive  XVI, in which only N - N  bond cleavage occur s .  

The format ion  of amide XV f rom VII instead of the expected  
anilide is apparent ly  explained by par t ic ipa t ion  of the adjacent  
phenyl group and migra t ion  of it f rom the N (3) to N (2) 

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

The UV s p e c t r a  of alcohol solut ions of  the compounds were  
r eco rded  with an SF-16 spec t ropho tomete r ;  the IR s p e c t r a  of m i n -  
e r a l  oil suspens ions  were  r eco rded  with a UR-20 s p e c t r o m e t e r .  

1-  Pheny l -5 -me thy l - l , 2 -d ihyd ropy r idaz ino  [4,5-b]indol-4-one 
(III). A 3.4-g  (0.01 mole) sample  of I (R --C6H 5) was heated with 
10 ml  of hydraz inehydra te  in 20 m l  of ethylene glycol at 125-130 ~ 
for  40 min.  The cooled mix tu re  was diluted with 10 ml  of  water ,  
and the resu l t ing  prec ip i ta te  was r emoved  by f i l t ra t ion and c r y s t a l -  
l ized f rom dioxane to give 2.3 g (83%) of HI (see Table  1). 

Compound IV was synthes ized  by a s i m i l a r  method.  C o m -  
pound V was a lso  obtained f rom II (R =p-NOzC6II~), but the reac t ion  
mix tu re  was heated at 100 ~ for  3 min until a copious prec ip i ta te  
had fo rmed .  

_ l ,3 -Diphenyl -5-methyl -1 ,2-d ihydropyr idaz ino  [4,5-b]indol-4-  
one (VI). A 3 .4-g  (0.01 mole) sample  of  I (R =C6H 5) was heated 
with 16 ml  of phenylhydrazine in 25 ml  of ethylene glycol  at 125- 
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TABLE 2. 1 -R-3-Phenyl -5-methy lpyr idaz ino[4 ,5 - ] indo l -4-ones  
(IX-X~) 

IX 

X 

XI 

C6H5 

~-NO2C6H4 

o-C1C6H4 

rap, Y: 

i 
Empirical i Found, % 

:formula 
C H CI 

4,0 

4,1 9,2 

N C H CI 

Calc., % [. @" L,,,. ~., rim -~" 

C H N ] / 353 2, ~7. '30 78,- 

408 C~3Ht6N40 69,8 

262--265 IC23H~6ClN30 ] 71,6 
I ! 

4,9 

4,2 9.~ 

11,9 i 78,6 

14,2 69,7 

10,9 71,6 

i r 
i24o (4.44)i 

12,0 272 (4A8}]90 
345 (4.12)] 

14,I 272 (4,56) 60 
330 (4.13) 
245 (4A5) 

10,9 ~7~ (4,48)90. 
(4,12) 

TABLE 3. Nl-Methyl-Nl-phenyl-N 2- (1 -methy l -2 -ca rbomethoxy-3-  
indolyl-R-phenylmethyl)hydrazine s (XII-XIV) 

~ o  

XII 

XI]I 

Xl\q 

P Empirical 
formula 

[12 -- C25t{3~N30~ C6Hs ~22 

o-C!CeH4 180-- C2sH24CIN~Oz 

p-NOzC6H4 778:0 C25H24N404 

Found, % 

c Htcl 

69,3 

,67'5 5,4 -- 

Calc., o]~ 

N C [ H  iCI 

75,2 6,3 J -- 

12,5 k 67,6 5,4 -- 

)~max" 
n m  
(Ig E) 

N 

10,5 235 (4,49) 
298(4,26) 

9,7 235 (4,46) 
298 (4,22) 

12,6 232(4,47) 
295 (4,35) 

80 

83 

82 

130 ~ for  40 min. Water  (20 ml) was added to the cooled mass ,  and VI separated as an oil, which c r y s t a l -  
l ized on heating in ethanol. The c rys ta l s  were removed by fi l tration and crys ta l l ized  from ethanol to give 
2.8 g (79%) of VI. 

Compounds VII and VIII were synthesized by a s imi la r  procedure ,  but IX and XI were obtained from 
the appropriate  1 ,2-dihydropyridazino[4,5-b] indol-4-ones by the method descr ibed in [3]. Compounds IX 
and X were oxidized in dioxane with aqueous KMNO 4 for 40 rain at 80 ~ (XI was heated at 100 ~ for 50 min). 
The charac te r i s t i c s  of the compounds are  presented in Table 2. 

N(~)-Methy~-N(~pheny~-N~2~(~-methy~2~carb~meth~xy-3~ind~ly~pheEy~methy~)hydrazine (XII). A 
3.4-g (0.01 mole) sample of I (R =CGH 5) was heated with 18 ml of methylphenylhydrazine in 25 ml of ethylene 
glycol at 125-130 ~ for 40 rain. The cooled mixture was diluted with 20 ml  of water,  and XH separated as 
an oil, which crys ta l l ized on heating in ethanol. The c rys ta l s  were removed by fi l tration and crys ta l l ized  
from ethanol to give 3.2 g (80%) of XII. 

Compounds XIII-XIV were synthesized by a s imi la r  method. The cha rac te r i s t i c s  of the compounds 
are presented in Table 3. 

1-Methyl -2-carboxamido-3-benzyl indole  (XV). This compound, with mp 188 ~ (from benzene), was 
obtained in 80-83%yield by the method in [3] by catalytic reduction of III, VI, and VII on Raney nickel.  UV 
spectrum,  Xmax, nm (log e): 223 (4.50), 292 (4.12)o Found: C 77.4; H 6.1; N 10.6% CITHIsN20. Calcu- 
lated: C 77.3; H 6.1; N 10.6% 

1-Pheny l -2 -ace ty l - l ,2 -d ihydropyr idaz ino-5-methy l [4 ,5 -b ] indo l -4 -one  (XVI). A 2.77-g (0.01 mole) 
sample of III was heated with 5.4 g (0.05 mole) of acetic anhydride in 30 ml  of benzene for 30 min. The 
solution was vacuum evaporated,  and the residue was t r i tu ra ted  in e ther .  The mLxture was fi l tered,  and 
the solid was crys ta l l ized  from benzene to give 1.6 g (50%) of XVI with mp 197 ~ Found: C 71.7; H 5.4; 
N 13.1%. C19HITN302. Calculated: C 71.5; H 5.3; N 13.2%. 

1-Methyl-2-carboxamido-3-((~-acetamidobenzyl) indole  (XVII). This compound, with mp 290-292 ~ 
(dioxane), was obtained in 84%yield by catalytic reduction of XVI on Raney nickel by the method in [3]. UV 
spectrum,  kmax, nm {log e ): 290 (4.13). Found: C 70.8; H 5.9; N 13.0%. C19H19N302. Calculated: C 71.0; 

H 5.9; N 13.1%. 
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