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Tab.1. activities of 2-d phenyl. ins (2a-)
and 2-deoxo-2-phenylflavin- 5-oxides (3a-i) against various tumor cell lines. i vt vl I g b
SYNTHESIS OF S-DEAZAFLAVIN & FLAVIN-S-OXIDE Inhibitory activity against tumor cell lines [ICso (kM)] x T
ANALOGS Compound Atom of 3b Amino acid Distance (A) Angle (%)
o o NCI-H460 HCT116 A431 CCRF-HSB-2 KB g TVL AT (05 T 0
- N 2a 223 211 144 1183 233 Crow  INofGM(ESS 17 1524
NN’ T R? 2b ND ND 0.76 1.79 262 CyOrxo 2ol Arg (R32) 192 1
@’LN <l @” i 2% 208 168 245 149 1.86 \ 2 Gy = 730 kealmol
z"" : 2d ND ND ND 070 3.98 -
R 4 310 201 ND 123 050
1 Mol Koty ey l “\ NHR T 2f ND ND ND 214 5.04
: o [2 1 ~o ND ND 073 051
Q9 2h ND ND 388 3.83 5.12
DA/ POCY NaNO; ! AcOH Ny 2i ND ND ND 2993 >350.0
N'Nm—ﬁ’ R ﬁ .G_R [T NDI I;_“’ 2j ND ND ND 244 62.7
! 3a 272 180 131 0.97 1.08
h] 1“ 3b ND ND ND 0.96 238
2a R =hin, R =H R = Mo R = H s 3 6.05 658  ND 0.98 218
=Me, = a =Me, R = o
T : By W W N i im
e R =Me, R =T-Me e R =P, R2=H o e . .
& R’ = Me, R?=G-Me d 3 | 1z 072 ND ND ND
e R' =Me, R =7-OMe e 3 ND ND ND ND ND
£ R = Me, R* = 6-OMe t
g R’ =& _R’ e gR 9 3_“ ND ND D il 297 Figure 1. The differential docking mode of flavin analogs (2b, 3b, and
I"; :’HR R;'_f e I"; = :‘ _3' . 3.72 3.76 ND ND ND 4b) and the binding pocket shown in transparent solid surface with
| R'=H R?= 8.0Me | R" = Me, R?= 34.5-Tr-OMe i i'rsa'“"é“'“ ?\I'SDZ iiZDS zg 3"135 g‘?o labeled amino acids, and the ur2 ligand is shown as a red line.
Scheme 1 Adriamycin ND ND 0.05 ND ND
ND, not done.
Atoms involved in hydrogen bonds. o ?: Tab.2. AutoDock binding free energies (AG,) and inhibition constants (ki) for (2a-j), (3a-i) and
Atom of 3¢ Amino acid Distance (A)  Angle () NI)‘I/N . ke ithi
B TR = ©)\N, N (4a-j) docked within PTK.
C4Oxo HN of Glu 35 1.97 58 !
Ciove  IHHzorAm32 212 1735 Mo Me AGy AGy AG,
S 3e Comp. Ki Comp.
Adn- 70l Ao ey A (kcal/mol) (kcal/mol) (kcal/mol)
38.6 INHIBITORS
I 2a 3.78E-04 -4.67 3a 4.99E-06 -7.23 4a 2.20E-04 -4.99
2b 0.01 -2.50 3b 4.45E-06 -7.30 4b 0.02 -2.27
2c 0.09 -1.44 3c 2.70E-05 -6.23 4c -2 0.22
2d 0.08 -1.53 3d 8.45E-06 -6.92 4d 0.01 -2.61
R/ 2e 0.01 -2.68 3e 3.55E-06 -7.44 4e 0.04 -1.89
AR e 2f 0.02 -2.45 3f  219E05  -636 4f 0.02 241
Figure 2. AutoDock binding affinity of 2-deoxo-9,10-dimethyl-2-
phenylflavin-5-oxide (3e) shown as ball and stick colored by 29 0.09 -1.42 3g  5.21E-06 -7.21 4g 0.03 -2.05
element. The binding pocket of the pp60c-src shown as solid
ckbone Igleegn wnh lhe urg ligand (blue stick). 2h 1.29E-06 -8.03 3h 4.68E-06 -1.27 4h 0.03 -2.02
Antitumor . .
HCT 116: 2a, 2c, 3a, and 3f of higher activity > cisplatin, e.g. 3f (IC50: 0.72 uM) of 3- 2i 00 -4.18 3i 4.35E-05 -5.95 4i 0.01 -1.38
fold more potent activity > cisplatin (IC50: 2.23 pM). . " )
A 431: potencies are less than adriamycin (less toxic ). 2 3.97E-04 -4.93 3 1.71E-06 -7.84 4j 1.95E-06 -7.79

CCRF-HSB-2: many compounds showed (IC50: 0.5 — 2.0 uM).
KB:2eand 2g (IC50: 0.5 uM) > Ara-C (IC50: 0.70 pM).

2 Can not be calculated as AGyis a positive value.

IN VIVO ANTITUMOR ACTIVITIES
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Figure 3. A 431 tumor volume implanted into

nude mouse treated with chemicals (ip) after

severaldays. A 431 cells were implanted

subcutaneously into nude mice and the

administration was started on the day when the
icosh it 3
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Figure 4. A 431 tumor volume implanted into nude
mouse treated with chemicals (po) after several
days. A 431 cells were implanted subcutaneously
into nude mice and the administration was started
on the day when the mice show tumor growth in

VIRTUAL SCREENING STSTEM

0.0 00
10 10
2¢
. '/ : /
= a0 = 20
S w2 S 2b 2t
£ B .| £ AR
= =
% 30 / E 30
= / =
3 e / S o
= = la
ag g .
g 0 3 50
= =
< <
6.0 3¢ 6.0 3¢
L] .
3d
3d
10 . 3a . 3 10 3a /' 3b <
8 V= I8505x- 94357 v o V= 15188x - 8.9088
3 RP=06395 R?=0.,6399
8.0 80
00 05 10 15 20 25 00 10 10 30 40 S50 6D
ICs50 (uM) 1Cs (M)

Figure 5. Correlation between the binding
free energy (AGb) and IC50 (uM) of 2-
deoxo-2-phenyl-5-deazaflavins (2b, c, e,
) and 2-deoxo-2-phenyiflavin-5-oxides
(3a—d) against human T-cell acute

Figure 6. Correlation between the
binding free energy (AGb) and IC50
(uM) of 2-deoxo-2-phenyl-5-
deazaflavins (2a, b, d, f) and 2-deoxo-
2-phenylflavin-5-oxides (3aA|d)
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