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Abreort : A short new route to 4.5-disubstituted_[c]-2,7-naphthyrid has been developed. The 
strategy involvto directad otio met&tion of pyridines following by an halogen dauco reaction and 
biaryl cnxwoupling as key steps. A concise and cfticicnt ant-pot synthesis of 4-chlo~1-5-(4-pyridyl)- 
baw[c]-2.7-naphthyridine, ae a key intemxdiate in the synth&s of amphimediaa is described. 

A wide range of polycyclic alkaloids which contain a common benzo[c]-2,7_naphthyridine structure have 

been isolated, during the last ten years, from marine organisms. 1 A general and efficient methodology using 

met&&ion in connection with cross-coupling reaction has been developed in our laboratory for the synthesis of 

natural products.2 In the benzo[c]-2,7-naphthyridine series, we synthesized perlolidine 1.3 Gronowitz has 

recently published a synthesis of some benzo[c]-2,7-naphthyridines.4 This prompted us to report the synthesis 

of the 5-(4-pyridyl)-benzo[c]-2,7-naphthyridine ring system, a subunit of two marine alkaloids : amphimedine 2 

and petrosamine 3. 
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2-Chloro and 2-diisopropylcarboxamido-Siodopyridine Sa and 5b are readily prepared Tom the 

corresponding 2-substituted pyridiies 4a and 4b by a metalation iodination sequence.5*3 Me-talation of 

iodopyridines 5a and 5b with LDA is successfUlly performed at -75T. Lithiation is ortho directed by the iodo 

group with subsequently ortho migrates to give the more stabilized 2-substituted-3-bthio4-iodo-pyridiie. The 

hthiated product was quenched with an electrophile to provide imines 6a and 6b in high yields. (70% and 73% 

respectively). 
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This convenient synthesis of 4-iodopyridine derivatives is followed by cross-coupling reaction with aryl 

boronic acid under Suzuki’s procedure. 6 In these conditions, a spontaneous cyclisation afforded the target 

system. 4-chloro-5-(4-pyridyI)-benzo[c]-2,7-naphthyridine 7a and 4-diisopropyicarboxamido-S-(4-pyridyl)- 

benzo[c]-2,7-naphthyridine 7b are thus obtained in good overall yields : 33% and 37% starting from the 

monosubstituted pyridines. 
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It should be noted that amphimedine can be obtained via Prager’s route7 from 7a. The latter compound 

7a has been obtained by Prager in five steps via a totally different route from an acetophenone derivative in 

25% overall yield. For this reason we carefully studied the synthesis of compound 7a* by our methodology. 
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We found that the overall yield could be greatly improved if the reactions were carried out by a one-pot 

proceduuxY Metalation, isomerlsation, cross-coupling and cyclisatlon were performed witbout isolation of any 

intermediate products. Cross-coupling was carried out after addition of 4-cyano-pyridlne and hydrolysis by 

addition of Pd(P@&H5)3)4 and sryl boronic acid. It is noteworthy tbat the coupling reaction of a iodopyridine 

and phenylboronic acid takes place in different conditions from that usually described. 

Sa 

1) LDA/3h 

2) 4-qano-p*diwa’2h 
b 

3) WwGq),), /8O’u3 days 

NHCOtBu 

(82%) 

3,4-Disubstituted-benzo[c]-2,7-naphthyridine is thus conveniently and rapidly obtained through a 

metalation and cross-coupling one-pot reaction. Generalization of this strategy to marine alkaloids synthesis 

promises overall advantages compared to classical methods. The synthesis of alkaloids of this series was hence 

carried out using the methodology described in this paper. 
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8 7r : lH NMR (CDC13) b 7.50 (2H, dd, J=l.SHz J’=4.5Hz, H-3’, H-S), 7.79 (lH, dt, J=l.SHz J’=5.5Hz, 

H-9), 7.92 (H-I, dt, J=1.5Hz J’=SHz, H-S), 8.24 (lH, dd, J=l.SHz J’=PHz, H-7), 8.45 (lH, d, J==5.5Hz, 

H-l), 8.55 (lH, dd, J==l.SHz J’=5.5Hz, H-lo), 8.70 (lH, d, J=5.5Hz, H-2), 8.76 (2H, &I, J-1.5H.z 

F4.5Hz, H-2’, H-6’); mp 236T; EI I&=291/293 

9. General reaction procedure : 2-Chloro-3-iodo-pyridine Sa (2.09 mmol) in THF solution (5 ml) was 

slowly added to a cold (-75T) solution of LDA (2.3 mmol) in THF (10 ml). The resulting mixture was 

stirred for 3h at -7YC before addition of 4-cyano-pyridine (2.95 mmoi) in THF solution (5 ml). Stirring 

was continued for 2h at the same temperature before hydrolysis at -75X! by water (3 ml). The mixture is 

stirred and argon is bubbled lh at room temperature. Pd(P(QHS)3)4 (5% mol) and aryl boronic acid 

(2.3 mmol) were added and the mixture was wsrmed at SOT for 72h. After 48h a tiuther addition of 

Pd(P(CgH5)3)4 (3% mol) and aryl borouic acid (0.21 nunol) was performed. Cooling, tiltration, 

extraction with dichloromethane, drying over MgSOq, and solvant removal afforded a crude product 

which was purified by flash chromatography on silica gel (ether). 
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