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FAER L DOREE  Design, Synthesis, and Structure-Activity Relationships of Novel Flavin
Analogs as Antitumor Agents Based on Computer Aided Drug Design
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In this study, synthesis, functional elucidation, biological evaluation, and the structure-activity relationships (SAR) of
various flavin analogs of potential antitumor agents were carried out. This study was applied involving the computer aided drug
design (CADD) approach using the recent advanced modeling programs, namely: AutoDock 3.05, Accelrys Discovery Studio
1.7, and CAChe 6.1.10. The reasonable drug candidates were subjected to chemical synthesis and experimental investigated in
vitro against different tumor cell lines.

Design, synthesis, antitumor activity, and AutoDock study were carried out for 2-deoxo- 2-phenyl- 5- deazaflavins and
2-deoxo-2-phenylflavin-5-oxides as a new class of antitumor agents. They showed significant in vitro antitumor activities
against NCI-H 460, HCT 116, A 431, CCRF- HSB-2, and KB cell lines. Also In vivo investigation, 2-deoxo-10-methyl-2-
phenyl-5-deaza-flavin exhibited its effective antitumor activity against A 431 human adeno- carcinoma cells transplanted
subcutaneously into nude mouse.
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R: alkyl; R%: H, alkyl or halogen, ; R®: H, Me, CH,CH,OH; X: CH or N& O7; Y: 0, CH, N-Me

SAR study for various flavin analogs based on docking investigation into PTK was done by docking into PTK pp60~**.
Results considering SAR revealed that the higher binding affinities were obtained with NH, or Ph group at the C-2 position, Ph
group at the N-3 position, H or Ph group at the N-10 position, and the isosteric replacement of phenyl ring on the quinoline or
quinoxaline nucleus by pyrimidin-6-one or pyrimidine-6,8-dione moiety.

Furthermore, different novel 2- deoxo-5-deazaflavins, 2-substituted 2-deoxoflavins, 2-deoxoalloxazines, and their
corresponding 2-(substituted amino) derivatives and the 2-oxo analogs were synthesized. Their antitumor activities against
CCRF-HSB-2 and KB cells and the antiviral activities against HSV-1 and HSV-2 have been investigated in vitro, and many
compounds showed promising antitumor activities.

Moreover, comparative AutoDock and PMF Scoring functions and SAR of 2-substituted pyrazolotriazolopyrimidines and
4-substituted pyrazolopyrimidines as potent xanthine oxidase inhibitors were studied. This diiferent study was carried out just
to select the most efficient docking software program.
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AWFZEIE, BEICHUEBIE MO BMMENH SN SN T 77 7 ¥ U FHO U AP R
RO—ERE LT, PUBRGERELEM LSRR 7 7 87 7o A7 LAEGEE, AR, in
vitro X T in vivo TOHUESGTE AR, AEEEMEMHER (SAR) , KUa v Ba—2 g N7
v 77 %4> (CADD) IZHT 2 b0 TH D, HiZ, KRHIOIAL Ea—F =70 s T LD
AutoDock 3.05, Accelrys Discovery Studio 1.7, X CAChe 6.1.10.% H\\\ 7o ¥ —EEERAE O
WFFE & 0 GUBSHEEREL 21T > 72AF5E Th 5.

O P E B W M & % & L T, 2-deoxo-2-phenyl-5-deazaflavin %H &
2-deoxo-2-phenylflavin-5-oxide FDOERIELFFE L, AR LIC 21D DZ < OFFEMRITEM
> NCI-H460, HCT 116, A 431, CCRF-HSB-2, K U'KB fliflaiZxt L CHRZRPUEE 2 B 5
N U7, W2, in vivo BRERICHAWT, Z O 5-deazaflavin FH X — R~ 7 R IZBE SN~
AR A 431 adenocarcinoma fRIZ%H L C, H oM~ EERE, RO&ks, BEENKRS
THZ LR EE M2 T 2 E b LN LT, 77 BV EBRILE YD protein tyrosine
kinase (PTK pp60° )~ K v % 7 HAE I FE S\ T & TG MEF BIAFZE 03N T oo T2, & DFE 5,
77 B EREEM O PTK ~O XV 5RWE G BN (BERFLETEME) (ZHE O NH, 250 Ph
ERNETHAHZEEZHALMNI LT, FIZ, HHE D 2-deoxo-5-deazaflavin, 2-substituted
2-deoxoflavin, 2-deoxoalloxazine, & T} 2-(substituted amino) derivative #H % ff # & Ak L
CCRF-HSB-2 & KB #flHIZ & L COFIEFHENESS HSV-1 & HSV-2 DHLT A /L ATEME 2
BrR LT R, 2 < OALEWITA BRRGUEE L OPLD A LV A TEEZ R L7,

VL EDOWFFERERIZHKT U, PR AL B IR AOLITAE T D058 &3 %,



