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Abstract-We achieved a formal synthesis of lavendamycin methyl 

ester as follows. The Pictet-Spengler reaction of E-benzyloxyqui- 

nolin-2-aldehyde 4 with 0-methyltryptophan ethyl ester 2, gave 
pentacyclic B-carboline 1. Hydrogenolysis of benzyl ether 7 and 

bromination of 8-hydroxyquinoline 8 afforded 5.7-dibromo-8-hydro- 

xyquinoline 11. Oxidation of bromophenol 11 by cerium ammonium 

nitrate proceeded regioselectively to the desired p-quinone system 

13. On the other hand, the ethyl ester 8 was converted into its - 

methyl ester 9 and led to the methyl ester of bromoquinolrnequi- 
none 14 regioselectlvely in the same way, that is, Kende's inter- 

mediate. 

In 1981 Lavendamycin 1 was isolated by Doyle and co-workers' from fermentation 

broths of Streptomyces lavendulae which was structually and biogeneticallyrelated 

2 to the antitumor antibiotic streptonigrin 3 . Recently Kende reported a first 

3 total synthesis of lavendamycin methyl ester 2 . On the other hand, ~ o ~ e r l  has 

shown an elegant approach to the tricyclic 0-carboline moiety of lavendamycin 1. 

We now wish to report a formal synthesis of lavendamycin methyl ester using the 

5 previously described synthetic pathway , that is, the regioselective synthesis of 

bromoquinolinequinone systems 1 3  - and 14 which are synthetic precursors of lavend- 
amycin 1. For the synthesis of pentacyclic B-carboline 1 having an appropriate 

quinoline moiety, we chose the Pictet-Spengler type reaction; 8-benzyloxyquinolin 

-2-aldehyde 46 imp 92-93'C) was reacted with B-methyltryptophan ethyl ester 2 in 
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benzene to afford an intermediay tetrahydro-B-carboline 6, which was followed by - 

oxidation with 5 % Pd-C in xylene under reflux to aromatic pentacyclic 6-carboline 

78 I75 %, mp237-239'Cl. Cleavage of benayl ether 1 by 10 % Pd-C in the presence of - 

hydrogen in tetrahydrofuran gave 95 % of 8-hydroxyquinoline derivative g9 Imp 227- 

228'CI. For the confirmation of this compound, the ethyl ester - 8 was converted to 

the known phenolic methyl ester 9 Imp 204-206°C;   it.^ mp 201-20S0C1 by hydrolysis 
I10 % NaOH, THFI and esterification (anhydrous MeOH, BF3.0Et21. Dibromination of 

both phenolic ester 8 and 9 using 2,2,4,4-tetrabromocyclohexadien-1-one - 101° I2 eq- 

uivalentl in 10 % methanolic chloroform gave the corresponding dibromophenol fi 1 1  

(90 %, mp 259-26l0C1 and 12 (92 %, m p  252-254'C), respectrvely. Oxidation of di- 

bromophenol - 1 1  and 12 by cerium ammonium nitrate12(2.2 equivalent) in aqueous 

tetrahydrofuran proceeded regioselectively to give the desired p-quinone systems 

13 (30 % ,  mp 291-294°C) and 31 % .  mp 285-287'C; Lit.3 rnp 285-287'~l'~. Physical - 

data and 'H-NMR spectrum of bromoquinolinequinone methyl ester - 14 were identical 

in all respects with those of Kende's intermediate3'13. Thus a formal synthesis of 



HETEROCYCLES, Vol 23, No 2, 1985 

lavendamycin methyl ester - 2 has been achieved and the structure of intermediate 13 

has been also confirmed simultaneously. 
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