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SYNTHESIS OF 5-METHOXY-2(1H)-QUINOLINONE 

Maria Fernandez, Elena de  la Cuesta, and Carmen Avendano* 
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--Methylation of 5-hydroxy-2(1H)-quinolinone (1) is studied. The 

previous protection of the amide group in 1 is proposed as the more convenient 

method to obtain 5-methoxy-2(1H)-quinolinone (la). 

INTRODUCTION 

In a project directed to the synthesis of 1.8-diaza-2,9,10-anthracenemones with potential antitumor activity,' 3- 

and/or 4-substituted carbostyrilquinones were required as dienophiles. In this context, we are evaluating 

different methods to obtain these systems from 2,5-dimethoxyaniline derivatives,Z but we considered that the 

base-catalyzed electrophilic substitution of 5-methoxy-2(1H)-quinolinone would be an amactive approach. In a 

previous work we have shown that 2(1H)-quinolinone lithium salt can be regioselectively deprotonated to give 

3-substituted 2(1H)-quinolinone by alkylation of the dianion.3 Extension of this methodology to 5-methoxy- 

2(1H)-quinolinone ( l a )  required the synthesis of this compound, that was planned by methylation of 5- 

hydroxy-2(1H)-quinolinone (1). 

RESULTS 

Three different methods have been reported for the synthesis of 1 (A-C, Scheme 1). Method A is related to the 

synthesis of 5-hydr0x~-6,8-dinitro-2(1H)-~uinolinone in which 1 was an unisolated intermediate. The other 

two methods imply either the fusion of 5-quinolinol with potassium hydroxide,5 or the dehydrogenation of 

1,2,3,4,5,6,7,8-octahydroquinoline-2.5-doe, which is obtained by addition-condensation of 3- 

aminocyclohexenone-2 with acrylic acid.6 Since 5-nitro-2(1H)-quinolinone is not commercially available and 5- 

quinolinol is very expensive, the method C was chosen to prepare 1. However, in our hands, its separation 

from the 3,4-dihydro precursor (2), either by recrystallization or column chromatography, was never complete. 
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In order to avoid the above mentioned contamination, we performed the reaction of 3-aminocyclohexenone-2 

with methyl propiolate as Michael substrate (D). The bicyclic ketone (3), has been previously used as a key 

intermediate in the preparation of Caza-19-noresteroids7 and 6-hydr0~~-2,5,8(1H)-~uinolinetrione.8 but we 

show here that its aromatization to 1 is quantitative. 
OH 

&+& 1) SnCI2/ HCI 4 
0 2)NaNOd HCI 0 

H 

Scheme 1 

The reaction of 3-aminocyclohexenone-2 with methyl propiolate gave 3 in 40 % yield. The dehydrogenation of 3 

by treatment with Pd-C gave pure 1 in quantitative yield and therefore, we propose method D instead of C to 

avoid the difficult separation of compounds (2) and (1) 

Methylation of 1 was attempted by standard procedures ( Scheme 2). No reaction was observed with MezS04 

(KzC03/acetone) because of the insolubility of the potassium salt of 1 in the solvent, while treatment of 1 with 

MezS04 in 10 N KOH gave a 1: 8 mixture of the undesirerdN-methyl andN.0-dimethyl derivatives ( lb) and 

(lc), respectively. This last result contrasts with that found in the analogous methylation of 8-hydroxy-2(1H)- 

quinolinone, that gives a 50% mixture of 8-methoxy-2(1H)-quinolinone and theN,O-dimethyl derivative.9 In 

the case of 1, the electron withdrawing effect of the conjugated carbonyl group at the 2-position probably lowers 

the nucleophillicity of the 5-phenoxide anion 
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When 1 was treated with diazomethane the desired la was obtained in a 2:2:1 mixture with i d  and lc.  After 

separation of lc,  the two 0-methyl derivatives ( la)  and (Id) could not be properly isolated because they have 

similar solubility. Since pure l a  was obtained in other experimental conditions, 'H and ' 3 ~  nmr spectral data of 

compound (Id) could be attributed in the expectrum of its mixture with la. 

These results prompted us to prepare l a  through the previous protection of the amide group of 1 with POCb to 

give 4; subsequent methylation to 5 and deprotection. In this way, l a  is obtained in a 51% overall yield from 

compoundU). 

Me2SOd ION KOH 

0 
1 Me Me 

l b  9 %  I C  74% 
\ 

la  40% + l e  20 % 
OMe 

Scheme 2 

Structural assignment of l a ,  l b  and i d  was mainly based on 'H- and '%~rnr spectroscopy (Tables 1 and 2). 

Compound (lc) has been previously reported in the alkylation of 2-(2.6-dimethylpiperidino)acetonitrile with N- 

(3-methoxypheny1)-N-methyl-2-bromoacetarde followed by hydrolysis and cyclisation,10 and has been 

obtained in very poor yields in the homolysis and intramolecular cyclisation of cis-o-methoxy-N-iodo-N- 

methylcinnamamide.ll 
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Table 1. ~ H - N ~ U  Spectral Data of Compounds (1)-(5) [250 MHz, DMSO-d6,6, multiplicity, J (Hz)] 

Corn- Me H-3 H 4  Hd H-7 H-8 
PJund 

1 6.35,d(9.7) 8.00,d(9.7) 6.56,d(7.3) 7.25, t (8.1) 6.72,d(8.2) 10.35, s 11.60, s 

l a  3.88, s 6.41, d (9.7) 8.02, d (9.7) 6.72, d (8.1) 7.41, t (8.2) 6.87, d (8.2) ----- 11.74, s 

l b  3.55, s 6.47, d(9.7) 8.04.d (9.7) 6.71,d(7.4) 7.39, t (8.2) 6.91.d (8.5) 10.52, s 

l c 3.59, s 6.54 ,d(9.7) 8.06,d(9.7) 6.86,d(8.1) 7.56, t (8.3) 7.12,d(8.5) ...... 
and 3.91, s 

ld 3.89, s 6.27,d(9.6) 8.06,d(9.6) 6.48,d(8.0) 7.16, t (8.1) 6.55,d(8.1) n.o. 

4 7.47, d(8.7) SSl.dd(8.7 6.98,dd(7.7 7.61, t (8.4) 7.38,dd(8.4 10.76. s 
and 0.8) md 0.9) and 0.8) 

5 3.99,s 7.54,d(8.8) 8.54,dd(8.8 7.12,d(7.85) 7.75, t(8.3) 7.51,d(8.5) ...... 
and 0.5) 

n.0.: not observed 

Table 2. l3c -~rnr  Spectral Data of Compounds (1)-(5) ( 63 MHz, DMSO-d6,6) 

Corn- Me C2 C3 C4 C4a C5 C6 C7 C8 C8a 
pound 

1 c 29.60 161.29 119.73 132.98 110.28 156.04 103.59 132.05 107.47 141.55 
and 56.23 

EXPERIMENTAL 

All reagents were of commercial quality from freshly opened containers and reagent quality solvents were used 

without further purification. Melting points are uncorrected and were measured with a Biichi capillary melting 
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point apparatus.lH-Nmr spectra were obtained on a Bruker AC-250 (250 MHz for IH and 63 MHz for l3C) 

spectrometer, using CDC13 or DMSO-d6 as solvents, and TMS as internal standard. Microanalyses were 

obtained by the Servicio de MicroanBlisis, Universidad Complutense, using a Perkin-Elmer 2400 CHN 

elemental analyzer. 

5-Hydroxy-Z(1H)-quinolinone (I). A solution of 1,2,5,6,7.8-hexahydroquinoline-2,5-dione (3)8 (3.4 

g, 20.8 mmol) in decalin (40 ml) containing 10% Pd-C (1.04 g) was refluxed for 6 days. After cooling, the 

solution was filtered and the solvent was removed under reduced pressure. Both filtrate and residue were 

extracted with MeOH and the extract concenh-ated to give quantitatively 1 (3.35 g) as a solid; mp > 300 OC 

(MeOH), ( k . 5  336-341 "C). 

Methylation on 1. Methylation with dimethyl sulfate 

To a solution of 1 (0.2 g, 1.24 mmol) in ION KOH (10 ml, 9.9 mmol), M e ~ S 0 4  (1 ml, 7.92 mmol) was added 

dropwise and the mixture was stirred at room temperature for 24 h. The precipitate was removed by filtration 

giving l b  (20 mg, 9 %yield), mp (decamp.) 290 'C (MeOH) and the solution was neutralized with 2N HCl(24 

ml). The precipitated compound (Ic) was collected by filtration; yield: 161 mg ( 74%). mp 129-130 OC 

(Meowether), (lit.,ll 129- 130 "C). 

1-Methyl-5-hydroxy-2(1H)-quinolinone (Ih).  Anal. Calcd for C1oH9NO2: C. 68.56; H, 5.18: N, 

7.99. Found: C, 68.38; H, 4.88: N, 7.63. 

Methylation with diazomethane 

To a stirred suspension of 1 (1 g, 6.20 mmol) in MeOH (20 ml) a 1.4N solution of CH2N2 in ether (50 ml, 

0.07 moll was added dropwise. The light yellow solution was stirred at room temperature for 12 h. After 

addition of water, the filtered precipitate was extracted with MeOH leaving a 1:l  unseparable mixture of la ( 

400 mg, 40%) and I d  (400 mg, 40%) as the insoluble residue. Evaporation of methanol gave l c  200 mg 

(20%)with traces of l a .  

Methylation previous protection of the amide group 

2-Chloro-5-hydroxyquinoline (4 ) .  A solution of 1 (725 mg. 4.5 mmol) in DMF (0.5 ml) and 

phosphorus oxychloride (3 ml, 31.6 mmol) was allowed to stand for 12 h. After subsequent heating at 115 OC 

for 2 h, the reaction mixture was poured onto ice and neutralized with 25 % NH40H. The precipitate was 

filtered and extracted with acetone. The acetone solution concentrated in vacuo gave compound 4; yield 0.6 g 

(70%). mp 159-160 OC (ethyl acetate). Anal. Calcd for C9H6NOC1: C, 60.19; H, 3.36; N,7.79. Found: C, 

59.78; H, 3.74; N, 7.85. 
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2-Chloro-5-methoxyquinoline (5). To a solution of 4 (0.6 g, 3.34 mmol) in MeOH (20 ml) a 0.35N 

solution of diazomethane in ether (50 ml, 175 mmol) is added dropwise. The light yellow solution is stirred at 

room temperature for 12 h. After addition of water, the precipitate was filtered to give 5; yield 0.48 g (86 %). 

mp 70 OC (ethyl acetate). Anal. Calcd for CIOH~NOCI: C, 62.03; H, 4.16; N, 7.23. Found: C, 62.35; H, 4.22: 

N, 7.15. 

5-Methoxy-Z(1H)-quinolinone (la). A solution of 5 (0.2 g, 1.33 mmol) in acetic acid (3 ml) and water 

(1 ml) was refluxed for 5 h and poured onto ice. The filtered precipitate yielded la, 152 mg (84 %); mp 

240 "C (MeOH). Anal. Calcd for C I O H ~ N O ~ :  C, 68.56; H, 5.18; N, 7.99. Found: C, 68.38; H, 5.52: N, 7.69. 

ACKNOWLEDGEMENT 

Financial support from CICYT (project FAR-553190 and PTR-93-0028) is gratefully acknowledged. 

REFERENCES 

1. a) C. Gesto, E. de la Cuesta, and C. Avendafio, Tetrahedron, 1989,45,4477. b) C. Gesto, E. de la 

Cuesta, C. Avendaiio, and F. Emling, J. Pharm. Sci., 1992, 81, 815. 

2. a) C. Avendaiio, E. de la Cuesta, and C. Gesto, Synthesis, 1991,727. b) M. M. Blanco, C. Avendaiio, 

N. Cabezas, and J. C. Menkndez, Heterocycles, 1993.36, 1387. c) M. A. Alonso, M. M. Blanco, C. 

Avendaiio, and J.  C. Mentndez, Heterocycles, 1993,36,2315. d) Th. Persigand, F. L a m ,  D. Blandet, 

and J. C. Pascal, Sytr. Comm., 1992, 22, 2877. 

3. R. Gonzklez, M. T. Ramos, E. de la Cuesta, and C. Avendaiio, Heterocycles, 1993.36, 315. 

4. J.  N. Ashley, W. H. Perkins, and R. Robinson, J. Chem. Sac., 1930, 382. 

5. W. Fleming and G. R. Pettit, J. Org. Chem., 1971, 36, 3490. 

6. T. Shono, Y. Matsumura, and S. Kashimura, J. Org. Chem., 1981, 46,  3719. 

7. M. A. T. Sluyter, U. K. Pandit, W. N. Speckamp, and H. 0. Huisman, Tetrahedron Lett., 1966, 87. 

8. G. R. Pettit, W. C. Fleming, and K. D. Paull, J. Org. Chem., 1968, 33, 1089. 

9. a) S. Yoshizaki, K. Tanimura, S. Tamada, Y. Yabuuchi, and K. Nakagawa, J. Med. Chem., 1976,19, 

1138. b) C. Gesto, E. de la Cuesta, and C. Avendaiio, Syn. Comm., 1990.20, 35. 

10. T. Wakamatsu, 1. Kondo, S. Hobara, and Y. Ban, Heterocycles, 1982, 19,481. 

11. S. A. Glover and A. Goosen, J. Chem. Sac., Perkin Trans. 1, 1977, 1348. 

Received, 7 t h  July, 1994 


