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Abstract - 6-Methylellipticlne 1s converted to the corresponding 9-hydroxy derivat~ve 
via a reaction sequence lnvolvlng selective C-9 formylation followed by a Baeyer- 
Villlger rearrangement. 

Several reports'a-e suggest that the mechanism of antltumour activity of elllpt~clne (la) - 

is associated with an initlal hydroxylatron of the C-9 position of the pyridocarbazole nucleus. 

2 
9-Hydroxyellipticine (lb) - is a metabolite which displays higher actlvity than elllpticine. 

R 
The clm~cally employed anticancer drug ell~ptlnlum is 9-hydroxy-N-2-methylellipticrnium 

3a,b 
acetate (2) . Many of the chemical syntheses of 9-hydroxyelliptlclne utll~ze an appropriately 

R' R2 

la - H H 

Ib  - H OH 

IC CH3 - H 

Id CH3 CHO - 
1e CH, - OH 

3a R = H  

3b R = CHO - 
3c R = OH - 



4a-b 
protected hydroxylated aromatlc start~ng material . To our knowledge there is only one 

5 
report in the l~terature which describes the synthesis of 9-hydroxyelliptic~n I=) from 

ellipticme (la) ~tself, albelt in low overall yleld. The development of a faclle procedure - 

for the introduction of a hydroxyl group at the C-9 positlon of ell~pticlne and its derlvatives 

1 s  of practical value in the syntheszs of potentially actlve elllptlclne derlvatives. In this 

communicat~on we descr~be such a method. 

  he strategy for ~ntroductmn of the hydroxyl group in 5 recognized that the C-9 and. 

~ossibly the C-7 positions of the molecule are potential sites of electrophlllc attack. 

It was pro3ected that a selective C-9 acylatlon of suitably protected la followed by a Baeyer- - 

Villiger rearrangement, should constitute a simple sequence for an overall hydroxylation process. 

To test the feasabil~ty of this procedure, a model study was carried out usmg N(9)-methyicarbazole 

(3a). - The fomylation of - 3a, employing Vilsmeyer condltlons (DMF, POC13, 100-llODC) resulted in 

6 
a selective reaction at C-3 and formation of & in practical yields 1% 60%). The latter compound 

could be conveniently converted into the corresponding hydroxy derivative &' (90%) by treatment 

8 
wlth H202 laq. 35%) In the presence of acld . 
Having achleved the hydroxylation of 3a we turned our attention to the ellipticme system and - 

9b,c 
chose as the substrate 6-methylelllptlcme G, which has been descr~bed by usga and others . 
Compound & underwent electrophll~c substitution at C-9, exclus~vely, upon reaction wlth a variety 

of reagentslO. In the context of the present study, the fomylation of G, by reaction wlth 

C1CH20CHCl2 (AlC13, M2C12. O'), followed by hydrolysis, proceeded rn excellent overall yleld 

1 1  
(>  90%). The structure of 9-fomyl-6-methylellipticine id followed from its spectral data . 
The rearrangement of id to 9-hydroxy-6-methylellipticine - le12 proceeded smoothly 0 90%) upon 

reactmn wlth hydrogen peroxide (aq. n202, 35%. H2S04. MeMI). It 16 noteworthy that under these 

condlt~ons the pyridlne nltrogen (N-2) 1 s  not oxidized. 

The hydroxylation procedure described m this communlcatlon rs potentially applicable to the 

synthesis of a varlety of 9-hydroxyellipticine derivatives. 
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corresponding 9-substituted derivatives. 

* 
11. - I d :  mp 215°C (91%) ;  I R  (MC1 1. 1677, 1590; NMR (CDC13) : 6 2.96 ( s ,  5-M3) ,  3.14 

3 ' 

( s t  11-M3) ,  4.06 (s, N-M 1, 10.07 (s, -MFO). 
3 

12. E: mp > 350°C, ( 9 3 % ) ,  I R  (KBr): 1590, 1390. 1475. NMR (DMSO-d )* .  6 3.00 ( 8 ,  5 - a , ) ,  
6 .  

3.14 ( s ,  11-CH 1, 4.11 ( 5 ,  N-M3), 9.49 (s, -.OH). 3 - 

. 
s e l e c t e d  chemical  s h r f t s  Received, 6 t h  October, 1986 


