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Abstract : The Friedlander quinoline synthesis is applied to prepare new potential 

DNA - intercalativf compounds : The 69-indolo [3,2-b] naphthyridines. 

The olivacine type indole alkalo:ds, olivacine L, ellipticine 2, and their analogues 

are of interest because of their antitumor and arztileukemic activity (1). The pharmacological 

activity of ellipticines has siimulated widespread interest in its synthesis and in that of 

related compounds (2). 

l:X=CH; R - 1 
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4: X=N - : Rl = H ; R2 = NH(CH2)3 N(C2H512 

A way of increasing the strength o f tile intercalative binding is to prepare analogucr 

cf ellipticine containing polar groups. Blsagni and ~011. (3) recently described the synthesis 

of dipyridoindoles 3 and 4 which have structures and biological properties closely similar to - - 

those of ellipticine (4). In these compounds ring A is replaced by a pyridine nucleus. 

We report here the syr.thesis of the new ellipticine analogues : GH-indolo [3,2-b] 

naphtyridines 2 in application of the Friedlander quinoline synthesis. This process may be of 

synthetic utility in providing a number of compounds which present a great variety of structural 

modifications compared to the pyrido-carbazole system found in ellipticine and contribute to the 

study of structure activity relaticnships. 

Startin,; form the aminoformyl pyridines z, 5b, 5c prepared from the corresponding ~-. -_ 

amino pyridine carboxy:ic acids with an original pathway (':;) we have synthetized (6) successive- 

ly : 6EI-indolo [3,2-b/ naphthyridine-1 5 7a : So1id.F > 'SOOC. NMR (DMSO,6ppm/HI+DS) : H7, H8, Hg l___wI --. 

and H. : 7.6 (m) (3ki), 7‘3 (II:) (iiij 
L ; H5 : 13,23 (s) (IH) ; tilG : 8,32 fm) (1EI) ; H1 : 8.53 (q) (1H) ; 

A3 : a,91 iq) (le) ; Ei (NH) : 11,55 (s) (‘IH). 

6i!-indoln [3,1-b] naphthyridi!?e-I,7 7h : So1id.F > 250°C. NMR (DMSO,Eppm/HMDSj : E< 
7' 

H8 and 

Ei 
9 

: 7,63 (m) (2H), 7,3 (m) (lE1) i w4 : 7,95 (d) (1Ei) : H5 : I;,23 (s) (ill) ; HI0 : 8,36 (m)(lEi;) ; 

H3 : 8.41 (d) (1H) ; II1 : 9.50 (s) (1H) ; iI (Uti) : 11,'7 (s) (IH) . 

GE+indolo [3,2-b] naphthyridine-1,8 7c : So1id.F _- :, 25O"z. NMR (DMSo,&ppm/Rt+DS) : f17, ~8, Hi 

and H 
3 

: 7,40 (m) (43) ; H5 : 8,3O (s) !lEi) ; Ii2 : 8,9_: (q) !l!i) : H4 and HIO : 8,5 (m)(2H) ; 

H (NIi) : i1,5 (s) (lli). 
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(R3 = H ; X = N ; Y = Z = CH) a (Ii 
3 = R4 = 

H;X=N;Y=Z=CN) _ 

(R~=H;Y=N:X=Z=CH) 2 (P.3 = R4 = H ; Y=N ;X=Z=CH) 

(RI = H ; Z=N;X=Y=CH) c (R3 = R4 = H : Z=N;X=Y=CH) _ 

The increasing activity of quaternarized ellipticine through the prO!Xhle interaction 

Of the positively 2-nitrogen atom with the PO 
2- 
4 

anions of the phcsphodiesters backbconhas been 

of particular interest (7). By analogy we have synthetized quarternarized 6H-indolo-naphthyri- 

dines. The structures was established by comparison of NMR spectra of quaternized and non qua- 

ternized products. For exemple : 

Methyl-5 GH-indolo [3 2-h] naphtbyridinium-1,5 iizdide , 

: f?,:s(l (m) (18) ; H5 : 8.53 (sl(lH) ; H. : 
1 

9,21 (q) (llr) : 11~ : 9,43 (q) (1H). 

The new one step synthesis described above has demonstrated that the Friedlander 

reaction is an efficient route to new isosteres of ellipticine. We now intend to prepare a series 

of substituted derivatives of the 6H-indolo-naphthyridine system by this way in order to complete 

the pharmacological study referred to earlier in this paper. 
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