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Abstmct: A three-steps approach to the krvmdamycin skeleton from benzene, pyridine 
and quinoline block is describe4 It is based on a new synthetic methodology for the 
preparation of a-substituted p-carbolines which involves such reactions as Directed 
Ortho Metalation and Heteroring Cross-Coupling. 

Lavendamycin (1) (scheme 1) was isolated and characterixed in 1981 by Doyle from the 

fermentation broths of Streptomyces lavendulae. l-2 Some syntheses of this antitumor antibiotic or analogues 

have been afterwards tepormd. 3-7 They am mainly based on Bischler-Napieral&i~s~7 or Pictet-Spenglers 

reactions excepted for that of Boger.6 Our group recently published a new convergent route to a-substituted 

&carbolines starting from simple benzene and pyridine reagents.* We wish to report here on the extension 

of this fruitful strategy to the construction of the Lavendamycin skeleton (2). 

Scheme 1 

A retrosynthetic analysis of 3.4-dimethyl-l-(2q~olyl~~~~~ (2) (a model of lavendamycin) 

shows that it could be obtained from benzene, pyridine and quinoline building blocks via three key-steps: a 

cyclizationg and two heteroring crosscouplmgs1o (scheme 2). This was successfully achieved after 

synthesis of the required aromatics by directed ortho metalation.ll 
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Scheme 2 

Thus, boronic acid 3 was prepared by metalation-boronation9 of pivaloylaminobenxene in 58% yield. 

2-Trimethylstannylquinoline (4) was obtained in 83% yield by bromine-lithium exchange and 

transmetalation on the corresponding 2-bromoquinoline. * The pentasubstituted pyridine 10 could be 

synthetixed in four steps from pyridone 7. Tbii last compound was previously obtained in good yield from 

the sodium salt 5 and nitroacetamide (6) according to % Matiella proceduret2 (scheme 3). Chloration of the 

nitropytidone 7 with FWl, in chlorobenxene at 13O’C afforded the chloto compound 8 which was reduced 

to the desired aminochloropyridiie 9. Diaxctatlon of the amino group witb ethylnitrite in te$rafluorobori~ 

acidtiielded the fluorocompound 10. In a last step, metalation of the fluoropyridine 10 by LDA in THF at 

low temperature and reaction of the resulting lithlo derivative with iodine afforded the corresponding iodo 

compound 11 in excellent yield (95%). No lithiation was observed on the acidic 6-methyl group which 

proves that metalation is regioselectively directed by the fluoto substituent (scheme 3). 
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i: piperaxine~cOH/H20~OoC/lb30 ; 
iii: Fe/HCbEtOH/H20/700C!/lh ; 
v: 1) LDA/THF/-78°C/4h 2) I2 3) H30+. 
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ii: FQCl~hCl/retlux lb ; 
iv: 1) EtONO/Et@HBF~ 2) Hexand 6OoC ; 

Scheme 3 
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Palladium-catalyzed cross-coupling between boronic acid 3 and iodopyridine 11 tig a new Suzuki 

procedu& (Ra(OH)2 instead of NazCOa) afforded the biaryl 12 in high yield. Reaction of 

2-trimethylstannylquinoline (4) with the biaryl 12 under the intluence of catalytic Pd(PPhs)d in refhming 

toluene led to the polysubstituted triaryl 13. Cyclization of 13 to the p-carbohe 2t6 WBS best achieved by 

treatment with boiling pyridinium chloride at 215°C (scheme 4). 
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i: Pd(PPh3),@OH/Ra(OH)~tol~ne.keflux(ArY16h 
ii: 2-Trimethylstannylquinolineltoluenelrefiu 
iii: 1) Pyridinium chloride/2lY’ff 15 mn 2) NHdOH 

Scheme 4 

In summary, the described strategy allows the synthesis of the lavendamycin skeleton using selective 

key steps.The overall approach shows a good convergence and is currently being extended to the synthesis 

of lavendamycin and analogues starting from conveniently functionalixed benzene, pyridine and quinoline 

building blocks. 
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5.30; N, 13.00. Found: C. 81.62; H, 5.40; N. 12.85. 
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