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Abstract: A series of 5-hydroxy-4-quinolone (3) and 5methoxy-4-quinolone (4) derivatives were synthesized as 
truncated acridone analogues and evaluated for antitumor and antiherpes activities. Among them 5-hydroxy-s- 
methoxy-quinolone showed potent antitumor activity (ICse = 17.7 KM for HL60) which was greater than that of 
acronycine. 0 1997 Elsevier Science Ltd. 

The acridone alkaloid, acronycine (1) was isolated from Acronvchia buuen’ in 19481 and was found to have 

potent antitumor activity (ICse = 26.2 uM for HL60)z. The structure-activity relationships (SAR) of a series of 

naturally occurring acridone alkaloids have been studied to determine the effects of these compounds on the 

Inhibition of cell growth and macromolecular biosynthesis of human promyelocytic leukemia cells3. Among 50 

alkaloids tested, glyfoline (2) was found to be the most active compound (IC 50 = 2.2 uM) and 22 alkaloids were 

found to be more active than acronycine. Further studies of glyfoline congeners by Watanabe and St14 revealed 

that the intramolecular hydrogen bonding between the I -hydroxy and the peri-carbonyl function of the 1 -hydroxy- 
Y-acridone nucleus was an important determinant of their cytotoxicity. A positive inductive effect on this 
hydrogen-bonding by alkyl substitution on the nitrogen (NMe2 > NHMe > NH2) of I-hydroxy acridones resulted 

111 slightly Increased cytotoxtcity. Although the derivatives with substituents only on the B ring (i.e., 

normelicopicine, 1 -hydroxy- lo-methyl-2,3,4-trimethoxyacridine-9-one) were inactiveda, this study did not 

determine conclusively whether substituents on the A ring affected cytotoxicity. 
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In order to elucidate further the pharmacophore of acridone congeners and to confirm the importance of the 

Internal hydrogen bonding to cytotoxicity, we synthesized several A-ring truncated 1-hydroxy acridone analogs 
(3. i.e., 5.hydroxy-4-quinolone compounds) and their methoxy equivalents (4). and evaluated their cytotoxicity. 

In this report, we describe the synthesis of various substituted 5hydroxy quinolones and the assays used to 

determine their antitumor activity in anin vitro cell culture system (MTT assay and SRB assay). In addition, the 
antiviral activity of the compounds was tested using the herpes simplex virus because quinolone related 

compounds recently have shown excellent antiherpes activitiess. 

Chemistry 

We obtamed 5-substituted quinolones by thermolysis of 5arylaminomethylene-2,2-dimethyl-1,3-dioxane- 

4.6.drones (6. arylaminomethylene Meldrum’s acid derivatives, Scheme 1) which was prepared by a reaction of 

properly-substituted arylamine (5) and Meldrum’s acid in the presence of trimethyl orthoformatee. The cyclization 

of the Meldrum’s acid derivatives was carried out m boiling diphenyl ether. Under the reaction conditions, partial 
demethylation of 5-methoxy-4-quinolones (4) resulted in formation of 5-hydroxy-4-quinolones (3) in some cases. 
Since some N-methyl quinolone derivative (R = CH3) have been isolated from the thermolysis reaction, it is 

believed that the nitrogen on the quinolone ring is involved in the demethylation process7. 

Scheme 
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Biological Activities 

Human leukemia cell line. HL60, was used to measure antitumor activity. Activities against the murine 
leukemia cell line (L 12 10) was also tested. Both MTT assays and SRB assays were conducted for the synthesized 
quinolone compounds. The MTT assay was based on the reduction of the yellow colored 3-(4,5-dimethylthiazol- 

2-yl)-2.5.diphenyl-tetrazolium bromide (MIT) by mitochondrial dehydrogenases of metabolically -active cells to a 
blue formazan. as detailed by Carmichael et als. We also determined the antitumor activity of. these compound, 

following the protocols of the National Cancer Institute, for the sulforhodamine B assays. Both assays gave 

similar IC~O values for the compounds tested. Antiherpes activity was determined by virus-induced cytopathic 

effect Inhibition assay reported by Lee et al t(i, 
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Table I. Antitumor and Antiherpes Activities of the Quinolone Compounds (FM) 
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SI: Selectivity Index NC: Not Calculated 
#: Reference 4b 
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Antitumor uctivities 

IC50 values for the quinolone compounds tested are listed in Table I. None of the quinolones tested had greater 

cytotoxicity than glyfoline, the most potent cytotoxic compounds of the class. However, %hydroxy%methoxy- 

quinolone (compound #2) showed potent antitumor activity (IC50 = 17.7 FM for HL60) which was greater than 

that of acronycine. Although general structure activity relationship of quinolones to cytotoxicity was not able to be 
elucidated from these data, the A-ring in the acridone-related compounds did not seem to be indispensible for 
cytotoxicity and correlationship between internal hydrogen bonding and cytotoxicity in quinolones also was not 
found. 

Antiherpes activities 
Antiviral activity of the quinolone compounds was tested against the herpes simplex virus- 1 (HSV- I) and herpes 
simplex virus-2 (HSV-2). Four of the compounds showed moderate activity against HSV-I (IC50 ranged from 

27. I to 82.6 FM, Table I) and two showed activity against HSV-2 (IC 50 = 29.4 - 83 FM). Any these compounds, 

however. were not comparable to acyclovir, which is a popular antiviral agent currently in clinical use. 
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