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Abstract: The synthesis of the aza-anthraquinones (16) and (17) via metallation (LDA / THF) 
of the pyridine nucleus at the C3-carbon atom of the methyl ortho-pyridinecarbonyl benzoates (12) and 
(13), and then the intramolecular cross addition of the generated lithiated species to the carbomethoxy 
group is described. Copyright © 1996 Elsevier Science Ltd 

The natural occurring 1-aza-anthraquinones 2' 3, 4, 5 (phomazarin and isophomazarin) and 2-aza- 

anthraquinones 5, 6. 7, g. 9 (bostrycoidin) and the current interest in these compounds as key starting materials for 

the preparation of numerous poly-heterocycles including important physiologically active products from marine 

organisms10, 11 as well as insect teratogens, ix 13 anti-microbiological active species, 14' 15, 16 inhibitor of Epstein- 

Bar virus activation 17 and cytotoxic activity comparable to that of  doxorubicin lg have led us to examine methods 

for the synthesis of these systems. 

The most frequently travelled synthetic route to aza-anthraquinones involves Diels-Alder cyclization in 

the formation of the heterocyclic ring or terminal carbocyclic ring) 9 This particular methodology in most cases 

is limited in scope and regioselectivity. Alternative routes of their preparation generally require a total 

construction of the skeleton via multi-step sequence of the condensation and then cyclization reactions, 5' s, 9, 20 

which are in most cases related only to specific instances. 

Herein we wish to report a novel efficient and regiospecific synthetic sequence, as a general strategy for 

the transformation of the aromatic carboxylic acids (A) into the corresponding aza-anthraquinones (B) in four- 

step protocol starting from benzoic acids anilides as depicted in the perspective Scheme (A) --~ (B). 
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Our route leading to the aza-anthraquinones (16) and (17) is outlined in Schemes I and I I  The process 

is based upon regiospecific lithiation with lithium diisopropylamide (LDA) of the pyridine ring at the C3-carbon 

atom of the ortho-pyridoylated methyl benzoates (12) and (13) and subsequently cyclization via intramolecular 
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For compounds t, 2,4, 5, 8, 9 
a, RI=OMe, R2=R3=H; b, RI=R3=OMe, R2=H; c, RI=R2=R3=OMe 
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addition of the generated lithiated species across of the carbomethoxy carbonyl group. The generation 

of the required lithiation at the pyridine nuclei was most probably achieved by combined activating effects 

of two different methods. From one side directed ortho-metallation effected by the carbonyl group 21 and on 

the other hand the remote aromatic metallation 22' z3 caused by the carbomethoxy group. 24 This route begins with 

a successive ortho pyridoylation of the benzoic acids. 

In a series of recent studies we have reported that the N-substituted carboxyamide moiety and especially 

N-phenylamides (anilides) provide an effective possibility for the regiospecific ortho-lithiation and subsequent 

electrophilic substitution (benzoylation or pyridoylation included) of the aromatic ring. 25' 26, 27, 28 

To this end, the anilides (1) were reacted in tetrahydrofuran (THF) with 2.1 tool equivalents of n-butyl- 

lithium (n-BuLl) (amide / -78°C / n-BuLl / 0.5 h -~ 0°C / 2 h) and converted into the his (N- and C-ortho) 

lithiated anilides (2). In the case of 3,5-dimethoxybenzanilide (lb) the formed bis (N- and C-ortho) lithiated 

anilide (2b) was accompanied by (N- and 4-) lithiated anilide (3) as was indicated by the reaction with 

an electrophile. The treatment of the solution of the lithiated species with methyl picolinic or isonicotinic esters 

afforded the corresponding pyridoylated (4), (5), (6) and (7) derivatives. The compounds (4) and (5) upon 

hydrolytic workup spontaneously cyclized into the 3-hydroxyisoindolin-l-ones (8) and (9). 

The resulted isoindolin-l-ones (8) and (9) upon reaction with boiling sulphuric acid (50% - H2SO4) gave 

the ortho-pyridoylbenzoic acids (10) and (11) whose sodium salts reacted with iodomethane in DMF at 0°C 

producing the corresponding methyl esters (12) and (13). In all cases, MeI appeared to be inert towards 

N-alkylation of the pyridine nucleus (under the conditions used). 

In the final step in order to achieve progress in the construction of the aza-anthraquinones (16) and (17) 

the cyclization of the pyridoylated benzoic methyl esters (12) and (13) was undertaken. It was revealed 

that the ketoesters (12) and (13) exposed to react with LDA in the presence of hexamethylphosphore triamide 

generated at the pyridine ring lithiated species of the CLposition (14) and (15) which instantly 

cyclised by intramolecular attack at the carbomethoxy group and then furnished the desired aza-anthraquinones 

(16) and (17). 

N 
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In summary, we have shown a synthetic method for the preparation of aza-anthraquinones (16) and (17) 

with an economy of  steps which involves: (i) successive conversion of the benzanilides (1) into the 3-hydroxy- 

isoindolin-l-ones (8) and (9), and then (ii) direct formation of the methyl ortho-pyridoylbenzoates (12) and (13) 

as precursors of(16) and (17). 

Experimental Section 

Melting points were determined using a Boetius hot-stage apparatus and they are uncorrected. IR spectra 

were recorded on a Zeiss-Jena Specord 71-IR. The 1H NMR spectra were determined on a Varian-Gemini-200 

(200 MHz) or on a Tesla BS-467 (60 MHz) spectrometer. When the solvent applied was DMSO-d6 and 

the spectra were recorded on a Tesla BS-467 spectrometer, TMS was used as an external reference, while in 

the remaining cases TMS was used as an internal standard. Ascending thin layer chromatography was performed 

on precoated of silica gel 60 F 254 (Merck) and the spots were visualised using UV lamp or iodine vapour. 

Macherey Nagel & Co. silica gel (100-200 mesh ATSM) was used for column chromatography, n-Butyllithium 

in hexane (Aldrich) was used without further purification. Tetrahydrofuran was dried over calcium hydride and 

used directly after distillation. Benzanilides (1) were prepared by the standard methods. 

Preparation of 3-hydroxy-2-phenyl-2,3-dihydro-lH-isoindolin-l-ones (8) and (9) 

To the anilide (0.01 mole) stirred in THF (40 ml) at -78°C n-BuLi (0.022 mole) was added. The solution 

was held at -78°C for 0.1 h, then allowed to rise to 0°C and kept at 0°C for 0.1 h. The whole lot were cooled 

to-78°C and methyl picolinate or methyl isonicotinate (0.01 mole) in THF (10 ml) was added respectively. 

The reaction after 0.2 h at -78°C was warmed up to room temperature, and kept for 24 h. Then in the case 

of compounds (8) water (25 ml) was added and the whole lot was neutralised by addition of hydrochloric acid, 

the products were partially precipitated The precipitates and the organic layer were separated and the water 

layer was extracted with a mixture of chloroform and THF - 1:1 (2 x 30 ml). The combined organic solution was 

dried with magnesium sulphate. After evaporation of organic solvents, the residue and the precipitate were 

collected. Compounds (8b) and (6) were isolated by column chromatography and then were purified by 

crystallisation. The crude products (8a) and (8c) were washed with ethyl acetate (15 ml) and purified by 

crystallisation. In the case of compounds (9) methanol (20 ml) was added and the solvents were removed under 

reduced pressure. To the residue water (100 ml) was added and the whole lot was neutralised by addition 

of hydrochloric acid. The insoluble crude products were separated, washed with water and purified 

by crystallisation. 



11030 J. EPSZTAJN et al. 

3-Hydroxy-4-methoxy-2-phenyl-3-(2-pyridyl)-2, 3-dihydro- l H-isondol- l-one (Sa), 

(72%), m.p. 225-227°C (ethanol), (lit. 28 m.p. 226-227°C). 

3-Hydroxy-4, 6-dimethoxy-2-phenyl-3-(2-pyridyl)-2,3-dihydro-lH-isoindol-l-one (Sb), 

(27%), (eluent chloroform : ethyl acetate - 10:2, Rf 0.4), m.p. 200-202°C (DMSO : water - 5:3, and dried under 

reduced pressure at l l0°C); (Found: C, 69.4; H, 5.0; N, 7.7. Calc. for C21HIsN204: C, 69.60; H, 5.01; 

N, 7.73%); IR (KBr) 1700 cm "~ (C=O); ~H NMR (DMSO-d6, 60 MHz) 8.3 (1H, d J 5 Hz, 6Py-H), 7.9-7.6 (2H, 

m, 3Py and 4Py-H), 7.5 (1H, s, exchanges with D20, OH-H), 7.4-7.0 (6H, m, Ph and 5Py-H), 6.9 (IH, d J 2Hz, 

6-I-1), 6.7 (1H, d J 2 I/z, 4-H), 3.8 (3H, s, OMe), 3.6 (3H, s, OMe). 

3-Hydroxy-4, 5, 6-trimethoxy, 2-phenyl-3-(2-pyridyl)-2, 3-dihydro- l H-isoindol- l-one (8c), 

(62%), m.p. 179-181°C (ethanol); (Found: C, 67.2; H, 5.3; N, 7.3. Calc. for Cz2Hz0N2Os: C, 67.34; H, 5.14; 

N, 7.14%), IR (KB 0 1700 cm ~ (C=O); ~H NMR (CDCI3, 200 MHz) 8.47 (1H, dd J 4.5 and 1.6 Hz, 6Py-H), 

7.67 (1H, td J 7.7 and 1.6 I-Iz, 4Py-H), 7.32-7.10 (9H, m Ph, 3Py, 5Py, OH and 6-H), 3.97 (3H, s, OMe), 

3.87 (3H, s, OMe), 3.49 (3H, s, OMe). 

3-Hydroxy-4-methoxy-2-phenyl-3-(4-pyridyl)-2, 3-dihydro- l H-isoindol- l-one (9a), 

(70%), m.p. 288-289°C (ethanol), (lit. 28 m.p. 288-289°C). 

3-Hydroxy-4, 6-dimethoxy-2 -phenyl- 3-(4-pyridyl)-2, 3-dihydro- I H-isoindol- 1-one ( 9b ), 

(25%), m.p. 284-286°C (decompose), (ethanol); (Found: C, 69.9; H, 5.0; N, 7.8. Calc. for C2~HIsN204: 

C, 69.60; H, 5.01; N, 7.73%); IR (KBr) 1700 cm ~ (C=O); ~H NMR (DMSO-d6, 60 MHz) 8.7 (2H, dd J 5 and 

2 Hz, 2Py and 6Py-H), 7.9 (1H, s, exchanges with D20, OH-H), 7.8-7.3 (7H, m, 3Py, 5Py and Ph-H), 7.2 (1H, 

d J 2 Hz, 5-H), 7.0 (1H, d J 2 Hz, 7-H), 4.2 (3H, s, OMe), 3.9 (3H, s, OMe). 

3-Hydroxy-4,5, 6-trimethoxy-2-phenyl-3-(4-pyridyl)-2, 3-dihydro- l H-isoindol-l-one (9c), 

(57%), m. p. 225-227°C (decompose), (methanol); (Found: C, 67.0; H, 5.0; N, 6.9. Calc. for C22H20Nz05: 

C, 67.34; H, 5.14; N, 7.14%); IR (KBr) 1690 cm t (C=O); ~H NMR (DMSO-d6, 200 MHz) 8.45 (2H, dd J 4.6 

and 1.6 Hz, 2Py and 6Py-H), 7.79 (IH, s, exchanges with D20, OH-H), 7.46-7.09 (8H, m, 3Py, 5Py, Ph and 

7-H), 3.94 (3H, s, OMe), 3.77 (3H, s, OMe), 3.41 (3H, s, OMe). 

3, 5-dimethoxy-4-(2-pyridinecarbonyl) benzanilide (6), 

(48%), (eluent chloroform : ethyl acetate - 10:2, Re 0.2), m.p. 245-2480 (acetone : 2-propanol - 1:1); (Found: 

C, 69.6; H, 5.0; N, 7.6. Calc. for Cz~HtsN204: C, 69.60; H, 5.01; N, 7.73%); IR(CHCI3) 1680cm ~ (C=O); 
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~HNMR (DMSO-d6, 60 MHz) 10.7 (1H, s, NH-H), 9.1-8.8 (1H, m, 6Py-H), 8.5-7.2 (10H, m, 3Py, 4Py, 

5Py, Ph, 2-H and 6-H), 4.0 (6H, s, OMe). 

3,5-dimethoxy-4-(4-pyridinecarbonyl)benzanilide (7), 

(44%) m.p. 217-219°C (ethyl acetate : toluene - 1:1); (Found: C, 69.8; H, 5.0; N, 7.7. Calc. for C2~HmsN~O4: 

C, 69.60; H, 5.01; N, 7.73%); IR (KBr) 1690 cm ~ and 1650 cm ~ (C=O); ~H NMR (DMSO-d6, 60 MHz) 10.7 

(1H, s, NH-H), 9.2 (2H, dd J 5 and 2 Hz, 2Py and 6Py-H), 8.3-7.3 (9H, m, 3Py, 5Py, Ph, 2-H and 6-H), 

4.1 (6H, s, OMe). 

Hydrolysis of the Compounds (8) and (9). Synthesis of the (10) and (11) Acids 

The mixture of the compounds (8) or (9) (0.006 mole) in 50% sulphuric acid (20 ml) was heated till 

boiling for 1 h. Then the whole lot was poured into water (20 ml) and after cooling the solution was adjusted 

(NaHCO3) to pHi4 to precipitate acids (10) and (11). The crude products were separated, washed with water 

and purified by crystallisation. 

3-Methoxy-2-(2-pyridinecarbonyl)benzoic acid (10a), 

(92%), rap. 212-214°C (ethanol), (lit. 28 m.p. 211-213°C). 

3,5-Dimethoxy-2-(2-pyridinecarbonyl) benzoic acid (10b), 

(83%), m.p. 210-214°C (decompose), (ethyl acetate); (Found: C, 62.5; H, 4.6; N, 5.0. Calc. for C~sH~3NOs: 

C, 62.71; H, 4.56; N, 4.88%); IR (KBr) 1690 cm "~ (C=O); ~H NMR (DMSO-d6, 60 MHz) 13.6-12.8 (br. s, 

OH-H), 8.6 (1H, d, J 5 Hz, 6Py-H), 8.2-7.2 (3H, m, 3Py, 4Py and 5Py-H), 7.0 (IH, d J 2Hz, 6-H), 6.9 (IH, 

d J 2 Hz, 4-H), 3.8 (3H, s, OMe), 3.6 (3H, s, OMe) 

3, 4, 5- Trimethoxy-2-(2-pyridinecarbonyl) benzoic acid (10c), 

(82%), m. p. 188-191°C (ethanol); (Found: C, 60.4; H, 4.9; N, 4.5. Calc. for CI6H15NO6: C, 60.57; H, 4.76; 

N, 4.41%); IR (KBr) 1690 cm ~ (C=O); ~HNMR (DMSO-d6, 200 MHz) 13.4-12.8 (br. s, OH-H), 8.6 (1H, d, J 

5 Hz, 6Py-H), 8.2-7.4 (3H, m, 3Py, 4Py and 5Py-H), 7.3 (1H, d J 2Hz, 6-H), 3.9 (3H, s, OMe), 38 (3H, s, 

OMe), 3.5 (3H, s OMe). 

3-Methoxy-2-(4-pyridinecar bonyl) benzoic acid (1 la), 

(94%), rap. 227-229°C (ethanol), (lit. 2s rap. 226-228°C). 
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3, 5-Dimethoxy-2-(4-pyridinecarbonyl)benzoic acid ( 11 b), 

(81%), rap. 212-214°C (methanol); (Found: C, 62.7; H, 4.7; N, 4.8. Calc. for CIsH13NO~: C, 62.71; H, 4.56; 

N, 4.88%); IR (KBr) 1690 cm "t (C=O); ~H NMR (DMSO-d6, 60 MHz) 13.6-12.4 (br. s, OH-H), 9.1 (2H, 

dd J 5 and 2 Hz, 2Py and 6Py-H), 7.8 (2H, dd J 5 and 2 Hz, 3Py and 5Py-H), 7.4 (1H, d J 2Hz, 6-H), 7.3 (1H, 

d J 2Hz, 4-H), 4.2 (3H, s, OMe), 4.0 (3H, s, OMe). 

3, 4, 5- Trimethoxy-2-(4-pyridinecarbonyl) benzoic acid (11 c), 

(73%), m. p. 209-212°C (ethanol : water- 1:5); (Found: C, 60.4; H, 4.9; N, 4.4. Calc. for C~6H~sNO6: C, 60.57; 

H, 4.76; N, 4.41%); IR (KBr) 1690 cm 1 (C=O); LHNMR (DMSO-d6, 200 MHz) 13.90-12.80 (hr. s, OH-H), 

8.77 (2H, d J 4.4 Hz, 2Py and 6Py-H), 7.54 (2H, d J 4.4 Hz, 3Py and 5Py-H), 7.42 (1H, s, 6 -H), 3.96 (3H, s 

OMe), 3.89 (3H, s, OMe), 3,63 (3H, s, OMe). 

Conversion of Acids (10) and (11) into the Corresponding Methyl Esters (12) and (13) 

To the suspension of the acid (10) or (11) (0.004 mole) in water (30 ml), NaHCOs (0.005 mole) was 

added, and stirred until dissolved, then the solvent was removed under reduced pressure and the residue was 

dried under vacuum. The residue (sodium salt of the corresponding acid) was then subjected to react on with 

iodomethane (0.004 mole) in DMF (15 ml) at 0°C for 0.8 h in the case of compound (10) or for 4 h in the case 

of compound (11). Then the solvent was removed under reduced pressure to give solid residue. The product was 

extracted with CHCI3 (4 x 15 ml) and separated by column chromatography and then purified by crystallisation. 

Methyl 3-methoxy-2-(2-pyridinecarbonyl)benzoate (12a), 

(90%), (eluent ethyl acetate, Re 0.5), rap. 152-154°C (benzene : hexane - 1:1), (lit. 28 rap. 153-154°C). 

Methyl 3,5-dimethoxy-2-(2-pyridinecarbonyl)benzoate (12b), 

(78%), (eluent chloroform : ethyl acetate- 1:1, Re 0.3), m.p. 157-160°C (ethyl acetate : heptane - 4:1); (Found: 

C, 64.1; H, 5.3; N, 4.7. Calc. for CI6HIsNOs: C, 63.78; H, 5.02; N, 4.65%); IR (KBr) 1720 cm 1 and 1690 cm l 

(C=O); ~H NMR (CDCI3, 60 MHz) 8.5 (1H, dd J 5 and 2 Hz, 6Py-H), 8.2 (1H, d J 8 Hz, 3Py-H), 7.8 (1H, 

ddJ8  and 2 Hz, 4Py-H), 7.3 (1H, dd J 8 and 5 Hz, 5Py-H), 7.1 (1H, d J 2Hz, 6-H), 6.7 (1H, d J 2Hz, 4-H), 

3.8 (3H, s, OMe), 3.6 (3H, s, OMe), 3.5 (3H, s, OMe). 

Methyl 3, 4,5-trimethoxy-2-(2-pyridinecarbonyl)benzoate (12e), 

(73%), (eluent acetone : chloroform - 1:1, Rf 0.7), m. p. 109-111°C (ethyl acetate : heptane - 2:3); (Found: 

C, 61.7; H, 5.4; N, 4.4. Calc. for Ci7Hl7NO6: C, 61.63; H, 5.17; N, 4.32%); IR (KBr) 1720 cm l and 1700 cm 1 

(C=O); ~H NMR (CDCI3, 200 MHz) 8.61 (1H, dd J 4.8 and 1.7 Hz, 6-Py-H), 8.24 (1H, dd J 7.8 and 1.3 Hz, 
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3Py-I-I), 7.89 (1H, td J 7.7 and 1.7 Hz, 4Py-H), 7.48-7.34 (2H, m, 5Py-H and 6-I-1), 3.96 and 3.95 (6H, two 

overlapping s, OMe), 3.74 (3H, s, OMe), 3.63 (3H, s, OMe). 

Methyl 3-methoxy-2-(4-pyridinecarbonyl)benzoate (13a), 

(68%), (eluent ethyl acetate, Re 0.4), m.p. 102-104°C (hexane : toluene - 1:1), (lit. zs m.p. 104-105°C). 

Methyl 3,5-dimethoxy-2-(4-pyridinecarbonyl) benzoate (13b), 

(72%), (eluent ethyl acetate, Re 0.3), m.p. 130-132°C (ethyl acetate : heptane - 1:1); (Found: C, 63.6; H, 4.9; 

N, 4.9. Calc. for CI6HIsNO~: C, 63.78; H, 5.02; N, 4.65%); IR (KBr) 1770 cm l and 1690 cm "l (C=O); 

IHNMR (CDCI3, 60 MHz) 8.7 (2H, dd J 5 and 2 Hz, 2Py and 6Py-H), 7.5 (2H, dd J 5 and 2 Hz, 3Py and 

5Py-I-I), 7.1 (1H, d J 2Hz, 6-I-I), 6.7 (1H, d J 2Hz, 4-H), 3.8 (3H, s, OMe), 3.6 (6H, s, OMe). 

Methyl 3, 4,5-trimethoxy-2-(4-pyridinecarbonyObenzoate (13c), 

(64%), (eluent ethyl acetate, Rf 0.3), m. p. 133-135°C (heptane); (Found: C, 61.4; H, 5.4; N, 4.3. Calc. for 

C17H17NO6: C, 61.63; H, 5.17; N, 4.32%); IR (KBr) 1710 cm 1 and 1690 cm "1 (C=O); 1HNMR (CDC13, 

200 MHz) 8.78 (2H, dd J 4.4 and 1.6 Hz, 2Py and 6Py-H), 7.59 (2H, dd J 4.4 and 1.6 Hz, 3Py and 5Py-H), 7.41 

(1H, s, 6-H), 3.98 (6H, s, OMe), 3,74 (3H, s, OMe), 3.68 (3H, s, OMe). 

Conversion of Methyl Esters (12) and (13) into the Corresponding Azaanthra-5,10-quinones (16) 

and (17) 

To diisopropylamine (0.0038 mole) stirred in THF (30 ml) at -78°C n-BuLi (0.0035 mole) was dropped 

and after 0.2 h hexamethylphosphoric triamide (0.0035 mole) was added. The whole lot was warmed up to 0°C 

and kept at 0°C for 0.5 h. To the obtained solution of LDA at -78°C methyl ester (12) or (13) (0.0012 mole) in 

THF (20 ml) was added. The reaction after 1 h at -78°C was allowed to reach an ambient temperature, and kept 

for 24 h, and then water (10 ml) was added. The organic layer was separated and the water layer was extracted 

with CHCI3 (3 x 10 ml). The combined organic solutions were dried with magnesium sulphate and the solvents 

were evaporated to give a brown-orange residue. The product (16) or (17) was separated from the residue by 

column chromatography and purified by crystallisation. 

9-Methoxybenz[g]quinoline-5, l O-dione (16a), 

(55%), (eluent acetone : chloroform - 1:1, R.f 0.3), m.p. 200-201°C (ethanol), (lit. t9" m.p. 198-199°C); IR (KBr) 

1680 cm "~ (C=O); ~HNMR (200 MHz, CDCI3,) 9.11 (IH, dd J 4.6 and 1.6 Hz, 2-H), 8.57 (IH, dd J 7.8 and 

1.6 Hz, 4-H), 7.97 (1H, d J 8.4 Hz, 7-H), 7.82-7.64 (2H, m, 3-H and 7-H), 7.41 (1H, d J 8.4 Hz, 8-H), 

4.08 (3H, s, OMe). 
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7, 9-D imethoxy benz [g] qumoline-5, l O-dione (16b), 

(26%), (eluent acetone : chloroform - 1:1, Re 0.3), m.p. 259-261°C (DMSO and washed acetone : water - 1:1); 

(Found: C, 66.8; H, 4.4; N, 5.2. Calc. for CIsHHNO4: C, 66.91; H, 4.12; N, 5.20%); IR (KBr) 1680 cm ~ 

(C=O); ~H NMR (CDCI3, 200 MHz) 9.09 (1H, dd J 4.6 and 1.5 Hz, 2-H), 8.54 (1H, dd J 7.9 and 1.5 Hz, 4-H), 

7.65 (1H, dd J 7.9 and 4.6 Hz, 3-H), 7.45 (1H, d J 2.1 Hz, 5-H), 6.83 (1H, d J 2 Hz, 7-H), 4.03-4.00 (6H, two 

overlapping s, OMe). 

7,8, 9- Trimethoxybenz[g] qumoline-5, l O-dione (16c), 

(39%), (eluent acetone : chloroform - 1:1, Kf 0.5 ), m. p. 220-221°C (DMSO and washed ethyl acetate); (Found: 

C, 63.9; H, 4.5; N, 4.7. Calc. for Ct6HI3NOs: C, 64.20; H, 4.38; N, 4.68%); IR (KBr) 1680 cm q (C=O); 

~H NMR (CDCI3, 200 MHz) 9.09 (IH, dd J 4.5 and 1.5 Hz, 2-H), 8.56 (IH, dd J 7.9 and 1.5 H_z, 4-H), 

7.72-7.63 (2H, m, 3-H and 6-H), 4.07 (3H, s, OMe), 4.03 and 4.01 (6H, two overlapping s, OMe). 

6-Methoxybenz[g]isoquinoline-5, l O-dione (17a), 

(38%), (eluent chloroform, Re 0.2), m.p. 206-208°C (DMSO and washed acetone : water - 1:1), ( lit. ~9" rap. 

203-205°C); IR (KBr) 1680 cm ~ (C=O); IH NMR (CDCI3, 200 MHz) 9.49 (1H, s, I-H), 9.08 (1H, d J 4.8 Hz, 

3-H), 8.05 (1H, d J4.8 Hz, 4-H), 7.97 (1H, d J 7.5 Hz, 9-H), 7.40 (1H, d J 8.3 Hz, 7-H), 7.80 (1H, overlapping 

dd J 8.3 and 7.5 Hz, 8-H), 4.08 (3H, s, OMe). 

6, 8-Dimethoxybenz[g]isoqumoline-5,10-dione ( 17 b), 

(40%), (eluent chloroform, Re 0.2) m.p. 245-246°C (DMSO and washed acetone : water - 1:1); (Found: C, 668; 

H, 4.0; N, 5.3. Calc. for C15H11NO4: C, 66.90; H, 4.12; N, 5.10%); IR (KBr) 1680 cm l and 1650 cm "~ (C=O); 

~H NMR (CDCI3, 200 MHz) 9.46 (1H, s, I-H), 9.06 (1H, d J 4.9 Hz, 3-H), 8.06 (1H, d J 4.9 Hz, 4-H), 

7.46 (1H, d J 2.1 Hz, 7-H), 6.82 (1H, d J 2.1 Hz, 9-H), 4.03 and 4.01 (6H, two overlapping s, OMe). 

6, 7,8-Triimethoxybenz[g]isoquinoline-5, l O-dione (17c), 

(37%), (eluent ethyl acetate, Rf 0.4 ), m. p. 167-168°C (ethyl acetate); (Found: C, 63.9; H, 4.4; N, 5.0. Calc. for 

Ct6H1aNO~: C, 64.20; H, 4.38; N, 4.68%); IR (KBr) 1670 cm 1 (C=O); 1H NMR (CDCI3, 200 MHz) 9.48 (1H, 

s, I-H), 9.07 (1H, d J 4.9 Hz, 3-H), 8.04 (1H, d J 4.9 Hz, 4-H), 7.70 (IH, s, 9-H), 4.08 (3H, s, OMe), 4.02 (6H, 

s, OMe). 
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