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A SIMPLE ROUTE TO 3-AMINO-1,4-DIMETHYL-6-HYDROXY- (OR METHOXY-)CARBAZOLES 
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A b s t r a c t  - A conven ien t  s y n t h e s i s  of 3-amino-1,4-dimethyl-6-hydroxy- ( o r  methoxy-) - 
carbazo les  was d e s c r i b e d  s t a r t i n g  f rom 1,4-dimethyl-6-hydroxycarbazole. S t r u c t u r e s  were 

con f i rmed  by unequ ivoca l  s y n t h e s i s .  

I n  r e l a t i o n  w i t h  a n t i n e o p l a s t i c  a c t i v i t y  of e l l i p t i c i n e ,  c o n s i d e r a b l e  i n t e r e s t  has been focused 

on t h e  s y n t h e s i s  o f  d i rne thy l ca rbazo le  d e r i v a t i v e s 1  ; however, no s y n t h e s i s  o f  3-amino-1,4- 

d ime thy l -6 -hyd roxy -  ( o r  me thoxy - )ca rbazo les  has been y e t  p u b l i s h e d .  As p a r t  o f  ou r  work o n  the 

s y n t h e s i s  o f  p o t e n t i a l  DNA i n t e r c a l a t i n g  c a r b a ~ o l e s ? - ~  we w ish  t o  d e s c r i b e  h e r e i n  a  f a c i l e  

r o u t e  t o  t h e  v e r s a t i l e  t i t l e  compounds. 

3-Amino-l,4-dimethyl-6-hydroxycarbazole 1 
4 

Numerous a t tempts  nf ilirmt n i t r a t i o n  o f  6 -hyd roxyca rbazo le  3 i n  v a r i o u s  c o n d i t i o n s  have always 

l e d  t o  m i x t u r e s  of  s t a r t i n g  m a t e r i a l  and mono o r  d i n i t r o  compounds. T h e i r  f a i l u r e s  prompted us 

t o  i n v e s t i g a t e  t h i s  r e a c t i o n  s t a r t i n g  w i t h  6 -e thoxyca rbony louy  d e r i v a t i v e  9. Thus, when t h i s  

r e a c t i o n  was conducted i n  a c e t i c  anhydr ide  w i t h  one e q u i v a l e n t  o f  n i t r i c  a c i d  (d :1 .52)  a t  room 

tempera tu re  t h e  3 - n i t r o  d e r i v a t i v e  2 was s e l e c t i v e l y  o b t a i n e d  i n  a modera te  y i e l d  ( 7 2  %).  I n  a 

s i m i l a r  manner, w i t h  2.6 e q u i v a l e n t s  o f  n i t r i c  a c i d  3 , 8 - d i n i t r o  d e r i v a t i v e  5 was i s o l a t e d  (91%) .  

i Our s t u d y  o f  t h e  r e d u c t i o n  of t h e  n i t r o  group has shown t h a t ,  when t h i s  r e a c t i o n  was r u n  w i t h  
2  

p a l l a d i u m  charcoa l  under hydrogen p r e s s u r e  ( 5 0  kg lcm a t  80'C) i t  a f f o r d e d  t h e  0 - p r o t e c t e d  amine 

7 .  When sodium b o r o h y d r i d e  ( 1  eq.) was used i n  r e f l u x e d  methanol o n l y  h y d r o l y s i s  o f  t h e  0- - 

p r o t e c t i n g  group occured t o  g i v e  t h e  n i t r o p h e n o l  8, b u t  when an excess o f  sodium b o r o h y d r i d e  ( 5  

eq.) was employed, t h e  r e a c t i o n  produced i n  one s t e p  t h e  expec ted  amino phenol  1. (The 

r e a c t i v i t y  o f  t h e  sodium b o r o h y d r i d e  i n  t h i s  r e d u c t i o n  i s  s u r p r i s i n g ) .  The same r e s u l t  c o u l d  be 

o b t a i n e d  u s i n g  stannous c h l o r i d e  i n  a  m i x t u r e  o f  d imethy l formamide,  h y d r o c h l o r i c  a c i d  and a c e t i c  

anhydr ide  b u t ,  i n  t h i s  case, t h e  i s o l a t i o n  o f  t h e  p r o d u c t  f rom t h e r e a c t i o n  m i x t u r e  was very 

d i f f i c u l t .  



3-p,mino- l ,4-d imethy l -6-methoxycarbazole  1 - 
The l a t t e r  sequence was t u r n e d  t o  account  t o  s y n t h e s i z e  t h e  methoxy d e r i v a t i v e  2. Reac t ion  o f  

diazomethane w i t h  n i t r o  phenol 8 gave t h e  methoxy compound 2 wh ich  was t h e n  reduced w i t h  

Stannous c h l o r i d e  i n  a m i x t u r e  o f  d imethy l formamlde,  h y d r o c h l o r i c  a c i d  and a c e t i c  anhydr ide .  I t  

must be p o i n t e d  o u t  t h a t  sodium b o r o h y d r i d e  was i n e f f e c t i v e  t o  reduce  t h e  methoxy compound 8. 

These two amines 1 and 2 c o u l d  be o b t a i n e d  by a  l e s s  e f f e c t i v e  r o u t e  c o n f i r m i n g  t h e  proposed 
5  s t r u c t u r e s .  S t a r t i n g  w i t h  1,4-dimethyl-6-methoxy-3-formylcarbazole lo, o x i d a t i o n  w i t h p o t a s s i u m  

permanganate i n  acetone gave i n  poor y i e l d  t h e  c a r b o x y l i c  a c i d  11 wh ich  t h e n  p r o v i d e d  t h e  m i n e  

2 v i a  a C u r t i u s  rearrangement .  Thus t r e a t m e n t  of t h e  c a r b o x y l i c  a c i d  w i t h  e t h y l  c h l o r o f o r m a t e  -- 

i n  t h e  presence of t r i e t h y l a m i n e  i n  acetone a t  O'C, f o l l o w e d  by  sodium a z i d e  r e a c t i o n  l e d  t o  t h e  

u n s t a b l e  a i d e  2 wh ich  was rea r ranged  spon taneous ly  a t  room tempera tu re .  I n  f a c t ,  t h i s  r e a c t i o n  

gave a  m i x t u r e  150/50) o f  a z i d e  and i s o c y a n a t e  13. Treatment  o f  t h e  l a t t e r  i n  b o i l i n g  

h y d r o c h l o r i c  a c i d  f o l l o w e d  by sodium h y d r o x i d e  r e a c t i o n  f u r n i s h e d  t h e  f r e e  methoxy amine i. 
Dernethy la t ion o f  t h e  l a t t e r  was then  conducted w i t h  hyd rob ramic  a c i d  t o  g i v e  i n  poor  y i e l d  (15 

% )  t h e  aminophenol 1. Samples o f  1 o r  2 t h u s  o b t a i n e d  by t h e  two r o u t e s  a r e  i d e n t i c a l .  These 

r e s u l t s  are c u r r e n t l y  b e i n g  a p p l i e d  t o  t h e  s y n t h e s i s  and b i o l o g i c a l  e v a l u a t i o n  of new 

p y r i d o c a r b a r o l e s .  
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Ir AN0 Nmr PARAMETERS 

3380 (OH) 10.36 (s,NH) ; 8 .60  (s,OH) ; 4 .13  (s,NH 
3360 (NH2) 7 .40 (d,H5) ; 7.13 (d,H8 ; 6.60 (dd,H7 
3270 (NH) ( s ,CH3(4 ) ) .  

i 

3390, 3320 (NH2) 10.33 (s,NH) ; 4.26 (s,NH2) ; 7.56 (d,H5) ; 
1605 (NH ) 7 .30 (d,H8) ; 6 .93  (dd,  H7) ; 6 .60  (s,H2) ; 
3160 (NHZ 3.80 (s,0CH3) ; 2.46 (s ,CH3(1) )  ; 

3.26 (s .CH314) ) .  

3400 (NH) 11 .09  (s,NH) ; 7.83 (d,H5) ; 7.43 (d,H8) ; 
1745 (CO) 7.16 (dd,H7) ; 7.00 and 6.73 (dd,H2,H3) ; 

4 .16  (q,CH ) 1 . 26  ( t ,CH3)  ; 
2.66 and 2.43 ? ~ , E H ~ ( I )  o r  s.CH314)).  

3340 (NH) 11.76 (s,NH) ; 7.96 (d,H5) ; 7.76 (s,H2) ; 
1760 (CO) 7 .53  (d,H8) ; 7.26 (dd,7H) ; 4 .26  (q,CH2) ; 

1320 (NO2) 1 .30  (t,CH,) ; 2.90 (s,CH,(4)) ; 2.50 (s,CH,(l)). 

3400 (NH) I 11.43 (s,NH) ; 8.43 (d,H5) ; 8.23 (d,H7) ; 
1760 (CO) 7 .80 (s,H2) ; 4.33 (q.CH2) ; 1 .36  ( t ,CH3) ; 

I 
Z.80 (s ,CH3(4) )  ; 2.65 (s ,CH3(1! ) .  

3360 (NH2) 10.83 (s,NH) ; 8 . 0 0  (d,H5) ; 7.53 (d,H8) ; 
3280 (NH ) 7 .20 (dd,H7) ; 6 .80  (s,H2) ; 4 .33  (q,CH ) 
3180 (NHZ 1 .43 ( t ,CH3) ; 4 .10  (s,NH2) ; 2.63 ( 5 . ~ ~ 3 7 1 1 1  ; 

1730 (C=O) 2 .50  (s ,CH3(4) ) .  

3440 (OH) 11.33 (s,NH) ; 9.00 (s,OH) ; 7.63 (s,H2) ; 
3320 (NH) 7 .46  (d,H5) ; 7.30 (d,H8) ; 7.20 (dd,H7) ; 

1280 (N02) 2.86 (s ,CH3(4) )  ; 2.50 ( s , C H ~ ( ~ ) I .  

3300 (NH) 7.75 (s,HZ,HS) ; 7.50 (d,H8) ; 7.10 (dd,H7) ; 
1670 (CO) 12.55 (s,OH) ; 11.35 ( ~ , N H )  ; 3 .80  (s,0CH3) ; 

3.06(s,CH3(4) ; 2.50 (s ,CH3(1) ) .  
I 

S o l v e n t  



EXPERIMENTAL 

3 - A m t n o - ! , 4 - d ~ m e t h y ~ - 6 - h y d ~ o x y - 9 H - c m b u r o k  fiJ 
a )  

A  s o l u t i o n  of n i t r o  compound ( 5  g, 0.015 m o l )  and sodium b o r o h y d r i d e  (2 .85 g, 0.075 mo l )  i n  

methanol  (100 m l )  i s  heated a t  r e f l u x  tempera tu re  f o r  2.5 h  and t h e n  evapora ted  t o  dryness under  

reduced p ressu re .  The r e s i d u e  i s  t r i t u r a t e d  w i t h  wa te r  ( 5 0  m i )  and t h e n  e x t r a c t e d  w i t h  e t h e r  (100  

m l ) .  The e t h e r a l  l a y e r  i s  decanted,  washed w i t h  wa te r  ( 5 0  m l ) ,  d r i e d  ove r  magnesium s u l f a t e ,  and 

t h e  s o l v e n t  i s  removed under  reduced p ressu re  ; y i e l d  : 2.76 g (81  %) ; mp : 750'C ( f r o m  

a c e t o n i t r i l e ) .  

Anal .  Calcd CI4HlqN20 (226.27)  : C, 74.31 ; H, 6.24 ; N, 12.38.  Found : C, 74.40 ; H, 6.23 ; N, 

12.45. 

b )  

A  s o l u t i o n  o f  methoxy compound ( 1  g, 0.004 m o l )  i n  hyd rob romic  a c i d  33  % s o l u t i o n  i n  a c e t i c  

a c i d  ( 2 0  m l )  i s  heated a t  r e f l u x  tempera tu re  f o r  48 h  and t h e n  evapora ted  t o  dryness under  

 educed p ressu re .  The s o l i d  r e s i d u e  i s  t r i t u r a t e d  w i t h  a s a t u r a t e d  sodium hydrogenocarbonate 

s o l u t i o n  (50 m l ) ,  and c o l l e c t e d  by f i l t r a t i o n  and d r i e d  ; y i e l d  : 0.15 g  (15 % )  ( f r o m  

a c e t o n i t r i l e ) .  

3 - A m i n o  I, 4 - d ~ r n e f h y P - 6 - m e t h u x y - 9 H - c m b ~ ~ o C e  11) 
a)  

To a s o l u t i o n  of  n i t r c  compound 9 ( 7  g, 0.007 m o l )  i n  d ime thy l fo rmamide  (15 m i )  i s  added w i t h  

s t i r r i n g  a t  room tempera tu re  a  s o l u t i o n  of s tannous c h l o r i d e  (4 .92 g, 0.026 m o l l  i n  a  m i x t u r e  of  

12N h y d r o c h l o r i c  a c i d  (20 m l )  and a c e t i c  a c i d  (15 m l ) .  S t i r r i n g  i s  c o n t i n u a t e d  f o r  2  h  and t h e  

r e s u l t i n g  m i x t u r e  i s  poured on t o  10N sodium h y d r o x i d e  s o l u t i o n  (200  m l ) .  The p r e c i p i t a t e  i s  

c o l l e c t e d  by s u c t i o n ,  washed w i t h  wa te r ,  d r i e d  and r e c r y s t a l l i z e d  ; y i e l d  : 1 .2  g  (68  %) ; mp : 

200°C ( f r o m  a c e t o n i t r i l e ) .  

A n a l .  Ca lcd  C,5H1SN20 (240.29) : C, 74.97 ; H, 6.71 ; N, 11.66. Found : C, 74.92 ; H, 6 .80 ; N, 

11.72. 

b )  

A s o l u t i o n  o f  m i x t u r e  o f  a z i d e  13 and i socyana te  14 ( l i l ,  6  g )  i n  acetone (200 m l )  and 12N 

h y d r o c h l o r i c  a c i d  ( 2 0  m l )  i s  heated a t  r e f l u x  tempera tu re  f o r  2  h  and then  evaporated t o  dryness 

under  reduced p r e s s u r e .  The r e s i d u e  i s  t r i t u r a t e d  w i t h  3N  aqueous sodium h y d r o x i d e  (100 m l )  and 

t h e n  e x t r a c t e d  w i t h  e t h e r  ( 5 0  ml x 3 ) .  The e t h e r a l  l a y e r s  a r e  washed w i t h  wa te r  (100 m l ) ,  d r i e d  

ove r  magnesium s u l f a t e ,  and t h e  s o l v e n t  i s  removed under  reduced p r e s s u r e  ; y i e l d  : 0.8 g  (15 % )  

( f r o m  a c e t o n i t r i l e ) .  

I ,  4 - ~ ~ m e t h y e - 6 - e t h 0 x y ~ ~ b ~ n y ~ 0 ~ y - 9 ~ - ~ ~ b a ~ 0 t e  fa) 
A s o l u t i o n  o f  hyd roxy  compound 3 ( 5  g, 0.024 m o l l  e t h y l  c h l o r o f o r m a t e  (3.4 g, 0.031 m o l )  and 

t r i e t h y l a m i n e  (3 .04  g, 0.031 m o l )  i n  t o l u e n e  (250 m l )  i s  heated a t  r e f l u x  temperature f o r  2.5 h. 

A f t e r  c o o l i n g  t h e  r e a c t i o n  m i x t u r e  i s  washed w i t h  wa te r  (100  ml x 2) ,  t h e  o r g a n i c  l a y e r  i s  d r i e d  

ove r  c a l c i u m  c h l o r i d e  and t h e  t o l u e n e  i s  removed under  reduced p ressu re .  The s o l i d  r e s i d u e  i s  

r e c r i s t a l l i z e d  ; y i e l d  : 3.75 g  (55  %) ; mp : 138°C ( f r o m  e t h e r ) .  
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1 . 4 - D ~ r n e t h y t - 6 - e t h o x y c w b u n y t o x y - 3 - n ~ t n 0 - 9 ~ c t e  12) 
To a s o l u t i o n  of ethoxycarbonyloxy compound 4 ( 5  g, 0.018 mo l )  i n  a c e t i c  anhydr ide (60  m l )  i s  

added w i t h  s t i r r i n g  a t  room temperature n i t r i c  a c i d  ( d  1.52, 0.75 ml ,  0.018 m o l )  and a f t e r  3 h 

t h e  s o l i d  p r e c i p i t a t e  i s  i s o l a t e d  by suc t ion ,  washed w i t h  e t h e r  and r e c r y s t a l l i z e d  ; y i e l d  : 4.2 

g (72 % )  ; mp : 226°C ( f r o m  a c e t o n i t r i l e ) .  

Anal. Calcd C17H16N205 (328,32) : C ,  62.19 ; H, 4,91 : N, 8.53. Found : C, 62.22 ; H, 4.96 ; N, 

8.61. 

7 , 4 - D i m e t k y ~ - 3 , 8 - d r n ~ t n u - 6 - e t h o x y ~ ~ b a n ~ t a ~ ~ - 9 H - ~ m b a ~ u e  (6) 
A s o l u t i o n  of ethoxycarbonyloxy compound 4 ( 3  g, 0.01 m o l )  i n  a c e t i c  anhydride (60  m l )  i s  t r e a t e d  

as above w i t h  n i t r i c  a c i d  (d  1.52, 1 1 0.026 m o l )  ; y i e l d  : 3.4 g (91 %) ; mp : 270°C 

( f rom a c e t o n i t r i l e ) .  

Anal. Calcd Cl7HI5N3O7 (373.31) : C, 54.69 ; H, 4.05 ; N, 11.26. Found : C, 54.72 ; H, 4.07 ; N, 

11.31. 

3-Am~no-7,4-d~methyt-6-ethoxycmbonytoxy-9H-c~bazote 11) 
A s o l u t i o n  o f  n i t r o  compound 5 (10 g, 0.03 m o l l  i n  ethanol  (600 m l )  i s  hydrogenated under 

p ressure  (Hz, 50 atm) a t  80DC over pa l lad ium charcoal  ( 5  g, 10 % )  f o r  2 h i n  a s t e e l  bomb. A f t e r  

c o o l i n g  p a l l a d i u m  charcoal  i s  f i l t e r e d  of f  and ethanol  was evaporated under reduced p ressure .  The 

s o l i d  r e s i d u e  i s  r e c r y s t a l l i z e d  ; y i e l d  : 4.5 g (50  %) ; mp : 185°C ( f rom a c e t o n i t r i l e ) .  

Anal. Calcd Cl7Hl8N2O3 (298.33) : C ,  68.44 ; H, 6.08 ; N, 9.39. Found : C, 68.52 ; H, 6.12 ; N, 

9.41. 

1 , 4 - D ? m e t h y t - 6 - h y d & u x y - 3 - n i t . i ~ - 9 H - ~ m b a ~ o ! e  (XI 
A s o l u t i o n  of n i t r o  compound 5 ( 5  g, 0.015 mo l )  and sodium borohydr ide  (0.56 g, 0.015 m o l )  i n  

methanol (100 m l )  i s  heated a t  r e f l u x  temperature f o r  2 h and then evaporated t o  dryness under 

reduced p ressure .  The r e s i d u e  i s  t r i t u r a t e d  w i t h  water  (100 m l )  and e x t r a c t e d  w i t h  e t h e r  (100 

m l ) .  The e t h e r a l  l a y e r  i s  decanted, d r i e d  over  magnesium s u l f a t e  and evaporated. The s o l i d  

r e s i d u e  i s  r e c r y s t a l l i z e d  ; y i e l d  : 2.3 g (60  %)  ; mp : 258'C ( f r o m  a c e t o n i t r i l e ) .  

Anal .  Calcd Cl4HI2O3N2 (256.25) : C, 65.52 ; H, 4.72 ; N, 10.93. Found : C, 65.46 ; H, 4.79 ; N, 

10.86. 

1,4-Dimethy[-6-rnethoxy-3-nitno-9H-cmbuzote 19) 
A s o l u t i o n  o f  n i t r o  compound 8 ( 2  g, 0.008 m o l l  i n  methanol (50  m l )  i s  s l o w l y  added a t  0°C t o  

sa tu ra ted  s o l u t i o n  o f  diazomethane i n  e t h e r  (100 m l )  and a f t e r  2 h the  so lven ts  are removed under 

reduced pressure.  The s o l i d  r e s i d u e  i s  r e c r y s t a l l i z e d  ; y i e l d  : 1.9 g (88  %) ; mp : 260°C (from 

a c e t o n i t r i l e ) .  

Ana l .  Calcd C15HO1403N2 (270.28) : C, 66.65 ; H, 5.22 ; N, 10.37. Found : C, 66.72 ; H, 5.18 ; N, 

10.46. 



3 - 1 i , 4 - o i m e t h y e - 6 - m e t h u x y - 9 H - ~ ~ ~ b a ~ 0 ~ y ~ ~ c ~ ~ h o x y ~ i c  actd f i j J  

Potass ium permanganate (44 g, 0.28 m o l )  i s  added t o  a  s o l u t i o n  of  compound 10 (30 g, 0.12 mol )  i n  

acetone (1500 m l )  and t h e n  t h e  m i x t u r e  i s  s t i r r e d  a t  room tempera tu re  f o r  3  h .  The r e s u l t i n g  

p r e c i p i t a t e  i s  f i l t e r e d ,  washed w i t h  b o i l i n g  a c e t o n i t r i l e  ( 2  x 100 m l ) ,  d r i e d  and t h e n  t r i t u r a t e d  

i n  a  s a t u r a t e d  aqueous sodium hydrogenocarbonate s o l u t i o n  (700 m l ) .  The aqueous s o l u t i o n  i s  

f i l t e r e d  and t h e  f i l t r a t e  i s  coo led  t o  5-C i n  an i c e  b a t h  and s l o w l y  a c i d i f i e d  w i t h  6N 

h y d r o c h l o r i c  a c i d .  The p r e c i p i t a t e  i s  f i l t e r e d ,  washed w i t h  wa te r ,  d r i e d  and r e c r y s t a l l i z e d  ; 

y i e l d  : 30 g (93 %I ; mp : 17Z°C ( f r o m  e t h a n o l ) .  

A n a l .  Calcd CI6Hl5NO3 (269.29) : C, 71.36 ; H, 5.61 ; N, 5.20. Found : C, 71.40 ; H, 5.63 ; N, 

5.25. 

M i x t w e  u6 3 - u z ~ r i u -  and 3 - i 4 a c y o n u t o - i . 4 - d ~ m e t h y ~ - 6 - m e t h u x ~ - 9 H - ~ ~ r , b ( i ~ ~ ! e  fgJ and 112) / a / a J  

T r i e t h y l a m i n e  ( 5 . 4  m l ,  0.039 m o l )  i s  added a t  O'C t o  a  s o l u t i o n  o f  a c i d  11 (8 .4  g, 0.031 mo l )  i n  

a c e t o n e ( l 2 0  m l ) ,  a f t e r  30min e t h y l  ch lo ro fo rmate  (3.72 mi 0.039 m o l l  i s  s l o w l y  added a t  

such r a t e  t h a t  t h e  tempera tu re  o f  r e a c t i o n  m i x t u r e  i s  k e p t  between 0  and 5"C, and t h e n  a f t e r  30 

m in  s o l u t i o n  o f  sodium az ide  (2 .64  g, 0.041 m o l )  i n  wa te r  (15 m l )  i s  s l o w l y  added. The r e a c t i o n  

m i x t u r e  i s  s t i r r e d  f o r  2 h  and poured on wate r  (180 m l ) .  The r e s u l t i n g  p r e c i p i t a t e  i s  c o l l e c t e d  

by  succ ion  and d r i e d  ; y i e l d  : 6  g  ; mp : 1 3 0 Y  (dec )  ( f rom e t h e r ) .  
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