
S Y N T H E S I S  OF  ( 9 - M E T H Y L - 3 - C A R B A Z O L Y L ) -  
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A number  of new (9-methyl -3-carbazoly l )a ry lpropenones  were  synthesized.  Oxidation of 
them with alkaline hydrogen peroxide gave (9-methyl-3-carbazolyl ) ,arylketo  epoxides.  

Reaction of aryl/3 -chlorovinyl  ketones and cinnamoyl chloride with 9-a lkylcarbazoles  in d ry  benzene 
in the presence  of an equimolecular  amount of anhydrous stannic chloride gives (9-a lky l -3-carbazoly l ) -  
arylpropenones  [1, 2]. In the p resen t  communicat ion we descr ibe  the synthesis  of (9 -methy l -3-carbazo ly l ) -  
arylpropenones  (I-VIII) obtained by ketovinylation (I,IV) and acylation (V-VIII) of 9 -methylcarbazole .  The 
s t ruc ture  of the compounds was proved by al ternat ive synthesis  by condensation of 9 - m e t h y l - 3 - f o r m y l -  
carbazole  with substi tuted acetophenones.  

~CH~CHCOC~H+R ~OCH~CHCeH4R 
CH s 

I - I V  V-VIII 

In o rde r  to obtain ~ -ke to  epoxides of the carbazole  se r i es ,  in the p resen t  r e s e a r c h  we studied the 
oxidation of (9-methyl -3-carbazolyl )  arylpropenones  with excess  28~c hydrogen peroxide in the presence  of 
an equimolar  amount of sodium hydroxide.  As a r e su l t  of the oxidation, (9 -methyl -3-carbazoly l )a ry lke to  
epoxides (IX-XVI, Table 2) with the following s t ruc tu res  were  obtained in good yields:  

I I 
CH 3. Eli 3 

IX-Xi  x u - x v i  

The IR spec t ra  of I-VIII contain cha rac t e r i s t i c  absorpt ion bands of the C : O  group at 1650-1655 cm -I and 
of an aromat ic  sys tem of bonds at 1610 cm -1, while the spec t ra  of IX-XVI contain cha rac t e r i s t i c  absorption 

bands of C = O groups at 1675-1680 cm -1 and of ~ c - - c (  groups at 1230 and 910 cm -1. 
- \ o / -  

E X P E  R I M E  N TA  L 

1- (9-Methyl -3-carbazoly l ) -3- (4- tu ly l ) -3-propenone  (I, Table 1). A. A 14.3 g (0.055 mole) sample 
of anhydrous stannic chloride was added dropwise with s t i r r ing  and cooling to 10 g (0.055 mole) of p- tolyl  
f l -eh lorovinyl  ketone and 9.95 g (0.055 mole) of 9-methylcarbazole  in 100 ml of d ry  benzene,  af ter  which 
the mixture  was s t i r r e d  for 1 h, and 50 ml of water  and 50 ml of e the r  were  added. The organic l aye r  was 
separa ted ,  washed success ive ly  with sodium carbonate  solution and water ,  and dr ied over  calc ium chlo-  
r ide .  The solvent  was removed  by dist i l lat ion to give a yellow precip i ta te .  The product  was purif ied by 
recrys taUiza t ion  f rom acetone to give a ma te r i a l  with mp 170 ~ Found,%: C 84.7; H 6.0; N 4.5. C23H19NO. 
Calculated,%: C 84.9; H 5.8; N 4.3. 
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TABLE 1. ( 9 - M e t h y l - 3 - c a r b a z o l y l ) a r y l p r o p e n o n e s  

Comp. 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

4-CHa 

4-C1 

3-C1 

3-Br 

2-OCHa 

4-OCHa 

4-NO~ 

3-NO~ 

mp, ~ (crystal- 
lization 
solvent) 

170 
(dioxane) 

178 
(dioxane) 

130 
(dioxane) 

135 
(dioxane) 

140 
(acetone) 

150 
(acetone) 

185 
(dioxane) 

180 
(dioxane) 

Empirical 
formula I c 

C~3HIgNO 84,7 
i84,7 

C22HIsCINO a 76,2 
176,2 

C'22H~6CINO b 76,2 
] 76,2 

C22H16BrNO c i67,9 
i67,9 

C2aHtgNO2 ; 80,71 5,4 
'. 80,71 5,4 

C23HIgNO2 1 81,2 5,4 
181,~ i s,a 

C~HI~NaOs i 74,4! 4,6 
74,41 4,6 

C~2HI~N2Oa i 74,41 4,8 
174,51 

Found, % 

H / N  

6,0 4,5 
5,94,6 
4,8 4,4 
4,9 4,2 
4,7 3,9 
4,8 3,8 
4,3 3,9 
4,4 3,8 

4,4 
4,2 
3,9 
3,9 
8,1 
8,1 
8,0 

4,6 8,0 

Cale., % 

c H N 

84,95,8 4,3 

76,44.6 4,1 

76A 4,6 4,1 

67,7 4,1 3,6 

80,95,64,1 

7,7' 

74,2 ] 7,7 

Yield, 
% 

80 

76 

88 

85 

82 

78 

80 

72 

aFound,%: C 1 1 0 . 1 .  C22H16C1NO. Calcula ted ,%:  C 1 1 0 . 3 .  bFound,%: 
C 1 1 0 . 5 .  C22H16C1NO. Calcula ted ,%:  C110 .3 .  CFound,%: Br  20.8.  
C22HI6BrNO. Calcula ted ,%:  Br  20.5. 

TABLE 2. ( 9 - M e t h y l - 3 - c a r b a z o l y l ) a r y l k e t o  Epox ides  

Comp. 

IX 

X 

XI 

XII 

XIII 

XIV 

XV 

XVI 

4-CH3 

4-Br 

3-Br 

H 

2-OCH3 

4-OCH3 

4-NO2 

3-NO2 

! mp,~ 
I (crystalliz. Empirical 

formula solvent) 

125 C2~HIgNO2 
(acetone) 

140 C22HI6BrNO2 a 
(dioxane) 

115 C22HI6BrNO2 b 
(dioxane) 

165 C22HtTNO2 
(acetone) 

130 , C2aHloNOs 
(dioxane) 

138 C2aHIgNO3 
(dioxane) 

210 C22HI6N204 
(dioxane) i 

150 i C22Ht6N204 
(dioxaiae)' 

Found, % 

c H 

30 715.! 
30:7 6,1 
35,al 4, i 
35,2 ~ 4. 
35,313,~ 
34,93,~ 
30,75,: 
~0,5'= 5,, 

77 5 5,[ 
~77,4 5,( 
I , 
70,8, 4,~ 
70,7 t 4,1 

4, i ' 
i 4,( 

Calc., % 
Yield, 

C I H N ~ 
m 

N 

4,4 ! 5,6 84 80 4,480,9 4,1 

3,6 3,9 80 

3,280,7 4,4 5,1 80 4,5 4,3! 

4,24'1 77,35,3 3,9 65 

4 ,177 ,35 ,33 ,9174  
4,1 ~ I 
7,870,94,3t 7 ,560 
7,8 I 
7,87'870,9t 7,5 68 

aFound,%:  Br  20.0.  C22H16BrNO 2. Calcula ted ,%:  Br  19.7.  bFound,%: 
Br  19.9.  C22HI6BrNO 2. Calcula ted ,%:  Br  19.7.  

A s i m i l a r  me thod  was  used  to obtain ( 9 - m e t h y l - 3 - c a r b a z o l y l ) a r y l p r o p e n o n e s  I - IV (Table 1). 

B. A 3 g (0.014 mole)  s ample  of 9 - m e t h y l - 3 - f o r m y l c a r b a z o l e  and 2.7 g (0.02 mole)  of p - m e t h y l a c e t o -  
phenone w e r e  d i s so lved  in 70 ml  of me thano l ,  and an a lcohol  solut ion of  an e q u i m o l e c u l a r  amoun t  of  p o t a s -  
s i u m  hydrox ide  was  added a t  70 ~ The m i x t u r e  was  hea ted  for  30 min,  cooled,  and n e u t r a l i z e d  with ace t ic  
ac id .  W a t e r  was  added,  and the p rec ip i t a t e  was  r e m o v e d  by f i l t ra t ion ,  washed  with wa te r ,  and r e c r y s t a l -  
l i zed  f r o m  ace tone  to give a p r o d u c t  with mp 170 ~ Found,%: C 84.7; H 5.9; N 4.5.  C23HIgNO. Calcula ted ,%:  
C 84.9; H 5.8; N 4.3.  

No m e l t i n g - p o i n t  d e p r e s s i o n  was  o b s e r v e d  fo r  a mix tu re  of s a m p l e s  of I obta ined by methods  A and 
B. 

1 - ( 9 - M e t h y l - 3 - c a r b a z o l y l ) - 3 - ( 4 - m e t h o x y p h e n y l ) - l - p r o p e n o n e  (VI). This  compound  was  obta ined  
f r o m  10 g (0.051 mole)  of  p - m e t h o x y c i n n a m o y l  ch lo r ide ,  9.2 g (0.051 mole)  of 9 - m e t h y l c a r b a z o l e ,  and an 
e q u i m o l e c u l a r  amount  of anhydrous  s tannic  ch lo r ide  in 100 ml  of cold  d r y  benzene .  The r e a c t i o n  p r o d u c t  
was  i so l a t ed  v ia  method  A above .  Compounds  V-VII I  (Table 1) were  s i m i l a r l y  obta ined.  
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1- (9 -Me thy l -3 -ca rbazo ly l ) -3 - (p - to ly l ) -3 -p ropenone  Epoxide (IX, Table 2). A 10 g (0.03 mole) sample  
of 1 - ( 9 - m e t h y l - 3 - c a r b a z o l y l ) - 3 - ( p - t o l y l ) - 3 - p r o p e n o n e  was dissolved in 100 ml  of dioxane and 20 ml  of 
methanol ,  and an equ imolecu la r  amount  of 2 N sodium hydroxide and 30 ml  (0.25 mole) of 28~c hydrogen 
peroxide were  added gradual ly  with s t i r r i ng  and heating to 50 ~ . The mix ture  was held at 50 ~ until  the ye l -  
low color  d i sappeared ,  a f t e r  which it  was  cooled to give a p rec ip i t a te ,  which was purif ied by c r y s t a l l i z a -  
tion f r o m  acetone.  The analyt ical  data for  the synthes ized oxides a re  p r e s e n ~ d  in Table 2. 
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