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Abstract. Aza Wittig ma&on ofimitwpkqhorum &rivdfmm ethyl a-ad&B(3-indolyObwymte ad8-bmzylo%y7- 

bvomo-2~om&uinoline is the key step in a new synthesis tflmn&mycin ethyi ester. 

Lavendamycin 1, isolated in 1981 from the~fermentation broths of Sfreptomyces Zavendulae,’ displays an 

important antimicrobial activity, inhibitory activity for the lysogenic strain of E. coli and more importantly 

antitumors activity against P-388 and L1210 and is an inhibitor of the HIV reverse transcriptase.) Consequently, 

this target molecule has been the focus of synthetic efforts since its initial structural identification. Synthetic 

approaches towards 1 involve either Bichler-Napieralski reaction between B-methylttyptophan and quinaldic acid 
derivatives’ or Pictet-Spengler cychxation reaction between @nethyltryptophan and 8-benxyloxy-2-formylqui- 

nob& to build the ring C. The Boger approach6 is based on the fotmation of the ring B by Friedlander cyclization 

between an ortClo-aminobenzaklehyde possessing suitable functionalities and a 1-acetyl-pcarboline derivative, 

available by regioselective inverse electron demand [4+2] cycloaddition reaction of electron deficient l&I- 

triaxine with a-arylenamine, followed by palladium (0)~mediated P_carboZne synthesis. A recent formal 

synthesis of lavendamycin methyl ester involves a modified Knoevenagel-Stobbe pyridine formation and further 
ring D construction by thermolytic nitmne insertion.’ 

0 
The tandem axa Wittiglelectrocyclic ring-closure has been suc- 

cessfully utilized for the synthesis of several types of carboline deriva- 

tives.’ Model studies starting from the iminophosphorane derived 

from the ethyl a-ado- f3- (3-indolyl)propenoate resulted in the forma- 

tion of l- (2-quinolyl>-~carboliies with contain the gross ring system 
of lavendamycin9 We now report a slight modification of this strategy 

in the form of an efficient and practical formal synthesis of lavcndamy- 

tin ethyl ester. At fmt the iminophosphorane 2 was selected in order 

to incorporate in the &zarbolinc ring the functionalitics necessary for 

preparatiou of the natural product into the cyclization step. Unfomt- 

natly, attempts to prepam 2 : condensation of 3-acetylindole with ethyl 
azidoacetate in the presence of different bases and dehydratation agents; Michael-addition of indole on ethyl a- 
azidobutenoate and Heck reaction of 3-iodoindole with ethyl a-axidobutenoate in the presence of palladium 
reagents, were unsuccessful. Keeping this mind, we turned our attention to the preparation of the dihydroderiva- 
tive ethyl a-azidop(3-indolyl)butyrate 4. This compound was prepared by two ways” a) starting from the readily 

available ethyl 3-(3-indolyl)butytate” S by the imide-enolate azidation procedure described by Evans and co- 
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~orkers’~ usingLDM2,4,6-uiisopropylbenzenesulfonyl azide13 (trisyl azide) orb) stattingfrom2-hydmxy-3-(3- 

indolyl)butyrate 6, available from indole and ethyl 2,3-epoxybutyrate,14 by sequential treatment with triphenyl- 

phosphine dibromide and Polymeric quaternary ammom ‘um azide.‘5 
The azide 4 does not convert to the corresponding iminoPhosphorane by treatment with uiphenylpho@ine 

even after an extended reaction time (1Oh). However, treatment of 4 in dichloromethane at WC with tributyl- 

phosphine under nitrogen produces tbe iminoPhosphorane 7, which could be isolated as a viscous oil in almost 

quantitative yield In amodel study this iminophosphorane reacted with aromatic aldehydes. namely 4-methoxy 

benzaldehyde to give the J3-carboline derivative 8, possessing suitable functionabties in the pyridine ring. Best 

results were obtained when the reaction was carried out in xylene in a sealed tube at 180°C in the ptesence of 

Pd/C. 

=3 COOEt 

a_ 
93% 

a) LDA, tri.sylazi&. THF, -78T + 

7 

6 

OCHs 

Tbe next step was the preparation of the aldehyde 3 which possesses suitable functionality for conversion to 

the 7-aminoquinoline-5,8-quinone, AB ring of lavendamyti, This compounds was easily prepared in high yield 

by a two-step sequence starting from 2-amino-3-benzyloxy-4-bromobenzal&hyde? a) Friedlander condensation 
with acetone provided 8-benzyloxy-7-bromo-3-methylquinoline in 7896, b) oxidation with selenium dioxide 
afforded 3 (mp 79-81 “C) in 82% yield.16 Reaction of the aldehyde 3 with the iminophosphorane 7, generated in 
situ from 4 and tributylphosphine. in a sealed tube at 165OC in the presence of w/C provided 9 in 45% yield.17 
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This constitutes a formal total synthesis of lave~damycin ethyl ester, since 9 is the ethyl ester of the Boger 

lavendamycin intermediate,& and it may be converted into the final product in a straightforward manner. 

3 

a : 1) Byp. CH&l2.OT 
4 2) 109b PdK. xylene, 165T. 
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