
Temkedmn Lcfters, Vol. 35, No. 19, pp. 3195-3196, 1994 
Elsevier Science Ltd 

F’rinted in Great Britain 
OO4&4039/94 S6.00+0.00 

0040-4039(94)EO48 1 -C 

Synthesis of Benzo[c]-2,7-naphthyridines by Palladium-catalyzed Coupling 
of P’yridine Methylstannanes with ortho Bromoacetanilides in 

the Presence of Copper(II)o 

Johan Maim, Fatrkk BJ&k, Sale Gronowitz* and Anna-Britta HCimf&lt. 

ckgdcclaalli8ay 1,Chemicrl~,univanilyof~ 

Box la4. s-22100 Lnl4 swcdm 

The benxo(c]-2.7-uaphthyridine ring system has during the last decade been identified in a number of 
marine natural prc~Iucts.~ In connection with pmjefSs aimed at the total synthesis of some of these com- 
pounds, we wished to prepare some derivatives of benxo[c]-2.7~naphthyridine. 

In lS86 we mported a convenient one-pot reaction for the synthesis of phemmtIuidine,2 which was fol- 
lowed by the assembly of several other tricy~les.~ The strategy followed uses the Pd(O)-catalyzed cross- 
coupling of o-fcnmylarylboronic acids or 0-fonnylaryltin trialkyl derivatives with o-amino- or protected 0 
aminoaryl halides. A recent synthesis of 4-oxo-dihydrobenzo[c]-2,7-naphthyridine (perlolidine),4 using a 
similar technique as our method. pwnptcd us to publish some preliminary results from our investigation. 

The results are given in the TabIe and utilizer the w(O)-catalyxed cm-coupling of 44rimethylstaw 
nyl-3-pyridinecsrboxaldehyde,s 2-methoxy4trimethyIstannyL3-pyridinecarboxaIdehyde6 and 4trimethyl- 
suumyl-3-pyridinemethy1ketone’ with 2-branaeatani . hdes (Scheme). The benefit of using wpper(II)oxide 
5~1 c&reuge~ in w(O)-catalyxed cmss-coupbng moctions could cleerIy be demonstrated in this work. * Upon 
adding capper(II)ox bcnxo[c]-2.7~naphthyridine? 9-methyl-, lo 9-methoxy-,‘” S-methyl- * I and 4 
methoxybenzo[c]-2,7-~~~~~‘2 were all obtained in good yields and within two hours of reaction.r3 It 
may also be noted that PdCb(dppb) was found to be a more effective catalyst than Pd(PPh,J, and that 

negligible coupling occurred below 1OSY. 
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H H H 78 (43) 
Me H H 87. 
GMe H H 91(65) 
H Me H 80 (10) 
H H OMe 68(17) 

aAtlyicl&atei8darsdyid4s. Yiddawidinpnu&airdcato 
rumwittKmt~)oxidc. 

w Grants from the Swedish Natural Science Research Council to S.G. and A.-B. H. are 
greatefully acknowkdged, 

4. 

5. 
6. 

7. 

8. 

9. 

10. 

11. 
12. 

13. 

Hrr a recent and comprehensive review, see: Mdinski, T. F. Chem. Rev. 1993,93,1825-1838. 

Gronowib, S.; Hemfeldt, A.-B.; Yang, Y.-H. C&m. Ser. 1986,26,311-314. 

Gronowitz, S.; Hbnfeldt, A.-B. Progress in Hezerocycl. C/urn. Eids.; Sutahitzky, H.; Striven, E F. 
V., 1991,3,2141. 

Rocca, P.; Cochennec. C.; Marsais, F.; Thomas-dit-Dumont. L.; Mallet, M.; Godani. A.; Qu&uiner, 
0. J. Org. Chem. 1993.58.7832-7838. 

Kelly, T. R; Kim, M. H. J. Org. Chem. 1992.57,1593-1597. 
This compound was prepared in 53% yield from 2-methoxy-3-pyridinecarboxaldehyde according to 
the pmcedure in reference 5. IR(lXm): v CH 2950.29102870, v CO1730 cm-‘; ‘H-NMR (CDCl$ 
b 10.44(d.lH,CHO), &29(d.lH.H& 7.21(dd,lH.H& 4.06(s3H.GCH.$. 0.27@,9H,CH& Jm, = 
0.9. J&.7 Hz Exact mass calculated for C &It,NGSn(M+H)+: 302.0203, found 302.0205. 
This compound was pmpamd in 46% yield from 3-ace~lpyridine according to the procedure in ref- 
erence 5. IR(film): v CH 2910.2950, v CG 1740 cm-l ; H-NMR(CDCl$ 8 9.2O(d.lH.H& 867 (d. 
1HSk). 7.66 (dd,HlJ-I& 2.71(s,3H.CGCH& a28@,9H,CH& J&.9, Je 4.6 Hz. Exact mass 
calculated for C,,.&NGSn (M+H)+: 286.0253, found 286.0247. 

For the use of coppe~II)oxide in a previous paper, see: Gronowitz, S.; Bj&k. P, Maim, J.; Htbnfeldt. 
A.-B. J. Orgunome 2. Chem. 19!B3.460,127-129. 
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Thompson, C. M.; Dotter, S. Tetrahe&onZ.ett. 19&%29.5213-5216. 
Mp 13914l’C; ‘H-NMR(CDC$): 6 9.67(s, lH&), 8.49(dd,lH,H,), 843(d,lH,H& 8.23(dd. 1H. 
H,&7.93(d,lH,HH,), 7.8S(m.lH.H& 7.72(m,lH.Ha). J&).9, Jll= 5.9Hz; MS: m/z21O(lOO,M+), 
209(56,M+-1). 181(33), 180(27), 179(28). Exact mass c&&ted for C 13H10~0: 210.0793, found 
210.8793. 
GeneraL procedure for the Pd-ca,t&yzed coupling: A mixture of the appmptiate halogen compound 
(1.0 mmal), PdClz(dppb) (0.05 mmol) and copper(If)o (1.0 mmol) in 4 ml dimethylformamide 
was stirred at 10511oOC. After 1 min the appropriate tin compound (1.5 mmol) dissoked in 1 ml of 
dimethylf ormamide was added. After the halogen compound was consumed, the ma&ion mixture 
was allowed to attain mom temperature, the pmcipitate was filtered off and the filtrate evaporated. 
The residue was subjected to chmmatogmphy. 
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