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Computer Graphics: Theoretical Study of Antibacterial Quinolone
Derivatives as DNA-Intercalator

Myung-Eun Suh
College of Pharmacy, Ewha Womans University, Seoul, 120-750 Korea

Abstract— Based on Computer graphics molecular modeling method, quinolone derivatives as
DNA-gyrase inhibitors formed stable DNA-intercalation complex with deoxycytidilyl-3,5-deoxy
guanosine[d(C,G),] dinucleotide. When d(C,G). and d(A,T), were compared in order to find out
which DNA could form more stable DNA-Drug complex based on interaction energy(AE) and
DNA-Drug complex energy, d(C,G), resulted in lower energy than d(A,T),.
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Table I—Conformer E. 3t DNA-Drug A+&3h4 E. ¥

Compounds Conformation-Energy d(A,T),-Complex d(C,G),-Complex
(kcal/mol) AE(kcal/mol) AE(kcal/mol)
Nalidixic acid A —356 18.45 —14
B 7.34 24.54 —10.75
Levofloxacin A 11.46 26.27 —16.00
(Ofloxacin) B 17.32 48.64 5.98
Pipemidic acid A - 311 4.60 —19.41
B 4.66 22.28 —10.75
Cinoxacin A 19.11 9.23 —16.00
B 25.88 12.52 —13.98
Oxolinic acid A 16.83 8.58 —19.16
B 27.50 2091 — 598
Miloxacin A 5.16 — 5.02 —1947
B 15.84 28.30 14.52
Rosoxacin A 4.40 16.30 —2340
B 15.79 29.00 —10.61
Enoxacin A 1.04 6.47 —17.25
B 10.18 21.32 — 167
Norfloxacin A 6.62 17.95 —21.66
B 19.36 25.00 —11.74
Perfloxacin A 6.20 2.40 — 423
B 19.97 16.24 9.99
Lomefloxacin A 9.73 28.27 —16.56
B 21.68 40.69 — 414
Fleroxacin A 10.13 37.21 -20.17
B 2243 45.50 - 2.87
Enrofloxacin A 101.35 13.44 - 177
B 11341 26.75 8.62
Ciploxacin A 102.35 10.13 —18.00
B 11342 24.44 - 3.80
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Table [1—Mono-, di-, tetraintercalator E.2}2] interaction E. v]xl

compound molecular energy(kcal/mol) d(C,G),~-complex AE(kcal/mol)
Nalidixic acid:
mono-intercalator — 3.558 —14.000
di-intercalator —21.624 —13.231
tetra-intercaltor —53.243 A AHE-7}
Norfloxacin:
mono-intercalator 6.627 —21.661
di-intercalator — 2.796 — 7.862
Ciprofloxacin:
mono-intercalator 102.351 —18.00
di-intercalator 200.00 9.620
tetra-intercalator H AHE 7} A AHE-7)
Perfloxacin:
mono-intercalator 6.208 — 4.227
di-intercalator 0.195 A AE7}
tetra-intercalator —10.252 A A7}
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