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Abstract - Condensation of methyl 1-hydroxy-carbazolecarboxylates 1, 2 
and 3 with 3.3-dimethylacrylic acid in presence of zinc chloride-phos- 

nhorous oxychloride (ZnC12-POC1 ) afforded corresnonding 3.4-dihydro-2,2- 
3 

dimethyl-4-0x0-2H-pyrans, 4,s and 5 resnectively. These on sodium boro- 

hydride (NaBH ) reduction followed by dehydration using p-toluenesulphonyl 
4 

chloride-pyridine yielded 2, 2-dimethyl-2~-pyrano[2. 3-a]carbazoles, 10, 11 

and 12 respectively. 

Pyranocarbazoles with carbomethoxy group are so far not known, eventhocgh there is 

3a,k a possibility of the formation of these compounds from bIukonine2 or Koeninbine . 
:lsually all naturally occuring pyranocarbazoles are 2.2 -dimethyl-21i-~~rano[3,2-a j 

-~arbazoles'-~. In literature, Koenimbine was s~inthesised from 2.6-dihydroxy-3- 

9 methylcarbazole end 3-hydroxyisovaleraldehyde dimethyl acetal . A simple pyrano- 
[ 3.2-a]carbozole was prepared f ram Fries rearrangement of 2 - ( 3 ' ,  3'-dimethylacryl - 

10 oy l )oxy-3methy lca rbazo le  followed by cyclization, reduction and dehydration . 
Girimliine was synthesised from sodium salt of 1-fomyl-2-hydroxy-3-methylcarbazole 

and allyltriphenyl phosphonium chloride by Narasimhan et all1. We report here the 

synthesis of 2,2-dimrthyl-2Kpyrano[2,3-a]carbomethoxycarbzzoles 10, - 11 and 2. The 

svnthons for these products rire methyi 1-hydroxycarbazolecarboxylates, which were 

orepared recently from various diazotised aminobenzoic acid and 2-hydroxymethylene 

cyclohexanone followed by cyclization, esterification and aromatisationlb. 

In the present study, methyl 8-hydroxycarbazolecarboxy1ates, 1, 1 and 3 were 

condensed with 3.3-dimethylacrylic acid in presence of ZnC12-POCI to give corres- 
3 

ponding 3,4-dihydro-2,2-dinethyl-4-oxo-2H-pyrans 4, 5 and 5, resoectively. These 

aihydro-4-oxopyranocarbazoles. 4, 5 and 6 were reduced by using NaBH4 in methanol 

to corresponding 3.4-dih~i~r0-2.2-dimethyl-4-hydroxy-2H-pyrans. l, 8 and 9 , respec.. 

tively. 



 he dehydration of methyl 3,4-dihydro-2,2-dimethyl-4-hydroxy-2H, 11~-pyrano[2, 3-a] 

carbazole-10-carboxylate, 2, was attempted by tosylation followed by dehydrotosy- 

lation in refluxing pyridine. It was found that tosyl derivatives were very dif- 

ficult to isolate in pure state and hence, it was decided to carry out the dehydra- 

tion reaction without isolating the tosyl derivative. Thus, the procedure for 

tosylation was modified and conditions were optimised, such that, the dehydrated 

product is obtained in one step. Thus, 7 was dehydrated by using p-tolenesulpho- 
nyl chloride-pyridine to dehydro product, 10. Its IR spectrum showed the presence 

of NH(3360 cm-l), an ester carbonyl (1700 c m l )  and a carbon carbon double bond 

1 (1630 cm-l). Its H NMR spectrum showed the Dresence of two olefinic protons, as 

a clear AB system. each with a couplinq constant of lOHz characteristic of cis pr r r  

tons on olefinic carbon atoms. The olefinic proton nearer to the benzene ring 

appeared substantially downfield at 65.53. The other olefinic proton signal 

appeared at 65.65. Based on all these details and elemental analysis, the cam- 

pound was assigned the structure, 

4, 7, 10 R = 1WOOCH3 (i) ZnC12-POC13 - 
5 ,  8,  2 R = 9--C00CH3 (ii) N ~ B H ~ / C H ~ O H  - 

6 ,  2, 12 R = 8--COOCH3 (iii) TsC1 - Pyridine - 

Similarly 2,2--dimethyl-21i-~yrano~2.3-a~carbazoles, 11 and 12, were prepared and 

confirmed their structures by snectral data and elemmtal analysis. 
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TABLE I - 
+ 

Compound o 
NO mp 

4 - 193-195 

5 - 223--225 

6 - 190-191 

7 - 146-147 

8 - 228-229 

9 - 135--136 

1 0  - 193--194 

11 - 191-192 

1 2  - 115--116 

Molecular 
Yield % %ax formula 

Analys is  
Calcd Found 

+ A l l  compounds were c i y s t a l l i s e d  from Petroleum e t h e r e t h y l  a c e t a t e  mixture 



C o m p o u n d  
NO 

C o m p o u n d  
NO 

TABLE 11 

uv, Amax i n  nm (log E ) 

1 9 8 ( 3 . 5 2 ) ,  2 4 7 ( 3 . 6 4 )  a n d  3 1 7 ( 3 . 2 0 )  

1 9 6 ( 3 . 2 5 ) ,  2 4 8 ( 3 . 5 2 )  a n d  3 2 6 ( 3 . 3 4 )  

1 9 5 ( 3 . 3 8 ) ,  2 5 5 ( 3 . 1 2 )  a n d  3 1 0 ( 3 . 4 0 )  

TABLE I11 

1 + ~ ~ ~ ( ~ ~ ~ 1 3 ,  S ( p p m ) ) ,  ( 1 0 0  MHZ) 

1 . 6 2  ( s , 6 H ,  (CH3) 2 ~ 2 <  ) ,  2 . 8 8 ( s ,  2H,C - m e t h y l e n ' s ) ,  4 . 1  (s ,  3H,C10 - 
3 

COOCH3), 7 . 3 ( m , l H , C 8 - H I ,  7 . 6 5 ( d , l H , C 5 - H , J = 6 H z ) ,  7 . 8 2 ( d ,  lH,C6-H, 

J = 6 H z ) ,  8 . 1 4 ( d , l H , C 7 - H ,  J = S H z ) ,  8 . 3 0 ( d ,  l H , C 9 - H , J = U H z ) ,  1 0 . 1 6  

( b r o a d  s, l H , D 2 0  e x c h a n g e a b l e ) .  

1 . 6 0 ( s , 6 H ,  (CH3)2C2< ) ,  2.95(s,2H,C3-meth~lene), 3 . 9 5 ( s , 3 H . C  9 - 
C O O C H ~ ) ,  7 . 2  ( s , l H , C  - H I ,  7 . 5 6  ( d ,  lH,C6-H,  J = 8 H z ) ,  7 . R 6  ( d ,  1H.C j H ,  

1 0  

J = ~ H Z )  , 8 . 3 ( m , 2 H . C  -H a n d  c 8 - H I ,  1 2 . 2  (s, IH,-NH, ~~0 e x c h a n g e a b l e )  7  

1 . 6 0 ( s , 6 H ,  (CH3) 2 C 2 <  ) ,  2 . 9 0 ( s ,  2 H , C 3 - m e t h y l e n e ) ,  4 . 0  ( 5 ,  3H,C8- 

COOCH3), 7 . 5 2  ( d ,  l H , C l O - H , J = 8 H z ) ,  7.7 ( d ,  lH,C5-H, J = G H z ) ,  7 . 8 2  ( d ,  

1H,C6-H, J = 6 H z ) ,  8 .2  ( d ,  lH,C9-H,  J = 8 H z ) ,  8 . 6 4 ( b r o a d  s, lH,-NH,D20 

e x c h a n o e a b l e )  , 8 . 8 3 ( 5 ,  1H,C7-H) . 

/ 1 . 5 7 ( s , 6 H ,  ( C H 3 ) 2 C 2  \ ) ,  4 . 0 9 ( s ,  3H.C -COOCH3), 5 .65(d, lH,C3-13,  
1 0  

J = l O H z ) ,  6 . 5 3 ( d ,  1H.C - H , J = l O H z ) ,  6 . 9 5 ( d , l H . C  - H, J = G H z ) ,  7 . 2 6 ( m ,  
4  5  

1H,C8-HI,  7 . 5 9  ( d ,  1H.C - H, J = 6 H z )  ,8.11 (d, 1H,C7-H, J = 8 H z ) ,  8 . 2 4  ( d ,  6 

1H.C -H, J = 8 H z ) ,  9 . 4 5 ( b r o a d  s, l H , - N H , D 2 0  e x c h a n g e a b l e ) .  9 

1 . 5 7  ( s , 6 H ,  (CH3) 2C2( ) ,  4 . 0 0 ( s ,  3H.c  9 - COOCH3), 5 . 6 7  ( d , l H , C 3 - H ,  

J = l o H z ) ,  6.53(d,1H,C4-H,J=lOtlz),  6 . 9 5 ( d , 1 1 1 , C 5 - H , J = 6 H z ) ,  7 . 6 1 ( d ,  

1 H . C  - H , J = 6 H z ) ,  8 . 0 0  (m, 2H,C7-H a n d  C8-H) , 8.18 ( s ,  lH,ClO-H) , 8 . 3 5  
6  

( b r o a d  s, lH , -NH,D20  e x c h a n g e a b l e ) .  

/ 1 . 5 8  ( s , 6 H ,  (CH3) 2C2, ) , 4 . 1  ( s ,  3H,C - C O 0 c H 3 ) ,  5 . 6 5  ( d ,  1H.C -HI 8 3 

J = ~ O H Z ) ,  6 . 5 3 ( d , l H , C  - H , J = l O H z ) ,  6 . 9 5 ( d . l H , J = G H z ! ,  7 . 4 ( d , l X , C 5 -  
4  

H, J = 6 H z ) ,  7 . 6  ( d ,  l H , C  - M, J = 6 H z ) ,  8 . 1 4 ( d ,  1H.C -H,  J = 8 H z )  , 8 . 4  ( s ,  l H ,  
6  9 

NH,D20 e x c h a n g e a b l e ) ,  8 . 7 6  ( s ,  lH ,C7-HI .  
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.;anera1 i ' rocedures . -- -. 
:ondensation of methyl e s t e r s  of  l=hydroxvczrbazoles wi th  3, M i m e t h y l ; . c r y l i c  a c i d  

Xethyl 8-hydroxycarbazolecarboxylate (1.0 g, 0.004 mole) was condensed wi th  3 . 3 4 i -  

:ne thy lac ry l i c  a c i d  (0.50 g, 0.005 mole) i n  t h e  presence o f  f r e s h l y  fused Zinc 

c h l o r i d e  ( 3  g )  and phosphorous oxychlor ide  ( 4  ml) . The r e a c t i o n  mixture was kept 

under calcium c h l o r i d e  guard  be f o r  24 h. The r e a c t i o n  mixture was then decor- 

3osed by ~ o u r i n g  it o v e r  crushed i ce .  The s o l i d  obta ined was adsorbed on s i l i c a -  

? e l  and chromatographed us ing  ~ c t r o l e u m  ether-ethyl i c e t a t e  ( 4 : l ) .  The product 

:?btained by removal of so lven t ,  was c r ) i s t a l l i sed  from t h e  s u i t a b l e  so lven t  mixture. 

Reduction of methyl e s t e r s  of  3,4 dihvdre2.2-dimethyl-4-oxoayranocarbazales with 

sodium borohydride 

Ilethyl 3 ,  4-dihydro-2,2-dirnethyl-4-oxo-2H, 1 l.5-pyrano[2, 3-a]carbazolecarbolcy-late 

(0.35g, 0.001. nol?)  was d i s so lved  i n  methanol (20 m l )  and t h e  s o l u t i o n  cooled i n  

i c e  b a t h  t o  loOc. Sodium borohydride (0.05 g, 0.002 mole) was added i n  2 po r t ions  

a t  0.5 h i n t e n f a l s .  The r e a c t i o n  mixture was s t i r r e d  a t  room temperature f o r  3 h. 

'The s o l u t i o n  was concen t ra ted  and d i l u t e d  wi th  water.  The mixture was ex t rac ted  

wi th  e t h e r .  The 5 t h e r  s o l u t i o n  was vashed wi th  water  and d r i e d .  The conpound 

obta ined was c r y s t a l l i s e d  from petroleum ether-ethyl a c e t a t e  ( 1 ~ 4 ) .  

Jehvdra t ion  of methyl e s t e r s  of 3,4--dihvdmZ,24imethyl-'l-hydro~7r2~yranocarba- 

z o l e s  wi th  p t o l u e n e s u l n h o n v l  c h l o r i d e  and nvr id ine .  

. Ie thyl  3,4-dihydr~-2,24imethyl-4-hydmxy-2H, l l m t y r a n o i  2,3-a]carbazole carba:vlate 

(0.1 g, 0.003 mole),  p t o l u e n e s u l n h o n y l  c h l o r i d e  (0.01 g )  and p y r i d i n e  (10 rn1)were 

ro f luxed  f o r  about 2 4  h. The r e a c t i o n  mixture was then  cooled and noured over 

crushed i ce .  The r e s u l t i n g  s o l i d  was n u r i f i e d  by pass inq  through a s i l i c a  ge l  

c o l u m  and e l u t i n g  wi th  petroleum e t h e r  e t h y l  s c e t a t e  ( 1 : l ) .  
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