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Abshcz: I-S~~‘iiutd--pyrroIo12.3-b1~~-3~~s (7-az,ain&d~~s~ have bem obtained by Baeytw-Wliger 
oxi&io~ Reaction of ?-atgindolinonc with aromatic aldehydes led to 2-substituted-7amin&litwnes. Synthesis of 
pyridol3:2’~4.5]pyr2-&J~~~ have been described 

Oxoindole derivatives, like oxindoles 1, possess various biological proper&&~ and indolinones 9~4 are 

good intermediaks for indolic compounds synthesis. The primary interest in pyrrolopyridines (anaindoles). in 

particular lH-pynolo[2.3-b]pyridines (7-azaindoles), is their snalogous frnmework with indole detivatives~. 

MZ-Pyrrolof2,3-b] pyriWs have been drawing much attention in biochemical and physicochemical studies 

like as non-invasive optical probes of protein stmctmv?, as effective inhibitors of HIV reverse transcri~ 

or as a part of the gargantuan research effort on serotoninergic neurotransmissiontid 

In contrast with 7-azaoxindole6 2, the synthesis of 7-aznindolinones 6 has not been described. Wiilette 

has reported the preparation of (1-acety1-3-oxo-pyrroio[2.3-b]pyridin-2-y1) carboxylic acid 47, which can be a 

precursor of azaindolinone 6 but, in agreement with the results of Parric~, we were unable to repeat Willette’s 

work. The standard preparations of indolinones 3 lp9, despite numerous attempts, met with failure when 

applied to the synthesis of 7-araindolinones 6. 

1 X=CH 3 4 

2 X=N 

In this paper, we report the ptoparation of 1-substituted-3Ef+yrroIo[2,3-b]pyri~-3-onea or 7- 

axaindolinones 611-d by Baeyer-Villiger oxidation of 3~~~~lrH-p~lo[2.3-b]wridine (3-formyl- 

‘I-azaindolc) S&d. As described in a mt paper10 on a new syrhsis of indolinones 3, the formyl 

compounds Sa-d, obtained by reaction of hexamemylenetetmmkll with the wrresponding 7-azaindole, 
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were treated with 1.3 eq ~fu-c~~~r~~ic acid (n&PBA) at 0°C during 2h then at room temperature 

during 12h in CH$& to give %azaindolinones 6a-d after silica gel chromatography [scheme 1). 

Scheme 1 

m-CPBA / CH&I, 

2h 0% and 12h rat. 

5a-d 

Isolated yield (46) 

Rt % rb 5 6 7 

a COCH3 H H 10 30 

b SO2Ph H H lo- 15 40 15 - 10 

c SO2Ph Cl H 60 

d St&W H Cl 52 

As prccedently described for indolinones 31°, overoxidation of compound 6b was observed to give cl- 

~yd~xyk~t~e 7b. This different behaviour of 5a and Sb towards oxidation corroborates our fmdings~o on the 

important role played by the protecting group on the l-position. In each case, formtim of pyridinium N- 

oxide was not observed during the oxidation step. The formyl group in 3-position was probabIy more reactive 

than the nitrogen in the pyridine ring; this selectivity has also been observed in the ellipticine series**. 

Scheme 2 

6b SC-h 9c-h 

8 l? X Isolated yield of 9 

e 4-oc!H3 CH 45% (Z+E) 

f 4-Cl CH 43% (Z+E) 

g Z-N% CH 40% (E), 20% (Z+E) 

h H N 45% (Z+F$ 

Azaindolinones 6 can be substituted in 2-position through an aldol condensation sequence. 
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Thus, treatment of ketone 6b with aromatic aldehydes 8e-h in refluxing toluene with one drop of 

piperidine gave directly the corresponding cr&unsaturated ketones !iJe-h as a mixture of Z and E isomers in 

the approximate ratio 1 / 1 (the proportion was determined by 1H-NMR) (Scheme 2). Steric hindrance 

between the nitro and phenyl sulfonyl groups favoured the synthesis of compound (E) 9g rather than of 

compound (Z) 9g. 

Reduction of compound 9e by hydrogen over palladium led to compound 1Oe in a 60% yield and gave 

access to 2-substituted azaindolinones which can also lead to azatryptamines substituted in the 2position as in 

the indole series4. 

The use of 2-nitrobenzaldehyde in the aldolisation reaction led to compound 9g. After hydrogenation of 

the nitro group over Pd/C and intramolecular cyclisation in the mixture, the 9g (E) stereomer gave the 

tetracyclic compound lli in 51% yield. This two-step procedure can be reduced to a more straighforward 

synthesis by direct treatment of 6b with 2-amino-3-formylpyridine13 in toluene to give compound llj in 55 % 

yield. Compounds 11 are analogs of the azaellipticine series14 and we are currently investigating the synthetic 

potential of 7-azaindolinones 6. 

\SO*Ph &OzPh 

1Oe lli X=CH 

1U X=N 

Typical procedure: To a solution of 3-formyl-1-phenylsulfonyl-pyrrolo[2,3-b)pyridine (4 mmol) in CH2Cl2 

(30 mL), m-CPBA (5.2 mmol) was added at 0°C. After 2h at 0°C. the mixture was stirred at room temperature 

overnight. A solution of Na2SO3 10% (4OmL) was added and decanted, the aqueous solution was extracted 

with CH2C12 (2 X 30 mL,). Organic extracts were dried (MgS04) and evaporated in vucuo. The residue was 

chromatographed over silica gel using EP / AcOEt (7 : 3, v : v) as eluent to give 6b (40%). 

Acknowledgments: We thank Dr Faure for the 13C-NMR spectra data. 
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Identification of compounds 6b, lli, and 1Ij. 

6b: m.p: 172 - 174°C; I.R. (KBr) ‘u = 1720 cm-t (C=O); lH-NMR (CDCl3,300 MHz) 8 ppm: 4.39 (s, 2H. Hz); 7.10 (dd, 

lH, Hs, J= 7.3 Hz, J= 5.1 Hz); 7.50-7.70 (m, 3H); 7.95 (dd, III, II4, J=7.3 Hz, J= I.5 Hz); 8.15 (d, ZH, Hwn,, J= 8.1 

Hz); 8.63 (dd, lH, Ha, J = 5.1 Hz, J = 1.5 Hz); r3C-NMR (DMSO-d,j, 100 MHz) 56.76 (Cz), 117.76 (C&), 119.42 (C,), 

127.89 (CT). 129.33 (CT). 133.58 (C,), 134.12 (Ct), 138.23 (Cl.), 155.98 (C,j), 162.99 (C7a), 192.65 (C,) ; M. S. (C.I., 

NH3): m/z 275 (M++l). 

lli: m.p:.242 - 244°C; LR. (KBr) u = 1190 cm-l (Sq); lH-NMR (CDCl3,300 MHz) g ppm: 7.35 - 7.45 (m, 3H); 7.53 

(m,lH): 7.65 (m, IH); 7.78 (m, IH); 8.09 (d, lH, J= 8.1 Hz); 8.18 (m, 2H); 8.24 (d, lH, J= 8.1 Hz): 866(dd, lH, J=7.4 

Hz, J=1.5 Hz); 8.71 (dd, lH, J=5.1 Hz, J= 1.5 Hx),9.13(s, 1H);M.S. (C.I.,NH3):&360(M++l). 

iIj: m.p. 257 - 259°C; I.R. (KBr) u = 1190 cm-t (Soz); tH-NMR (CDCl3.300 MHz) 8 ppm: 7.40 - 7.50 (m, 3H, 2H,, 

+ H3); 7.57 (t, IH, Harr,,,,, J = 7.4 Hz ); 7.62 (dd. IH, Hg, J = 8.1 Hz, J = 4.4 Hz); 8.20 (d, 2H, H,,,,. J = 7.4 Hz); 8.49 (dd, 

IH. H9, J=S.l Hz, J=2.2Hz); 8.75 (d, IH, Hz. J=4.4Hz); 8.78(d, lH, I-It, J=S.l Hz);9.19(s, lH, Hm);9.21 (dd, lH, 

H7, J=4.4Hz, J=2.2I-Ix);M.S. (C.I.,NH3): m/z 361 (M++l). 
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