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Fragment-Based Drug Design (FBDD)
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Fragment-Based Drug Discovery Fragment-based lead discovery.
Daniel A. Erlanson ,* Robert S. McDowell ,* and Tom
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Sunesis Pharmaceuticals, Inc., 341 Oyster Point Congreve, Miles!
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Fragment-based drug design (FBDD) is a promising approach for the generation of lead molecules
with enhanced activity and especially drug-like properties against therapeutic targets.
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STAT3 Signaling Pathway VS Cancer Therapy

www.SABiosciences.com
www.ProteinLounge.com

f‘ SABiosciences
A QIAGEN Company

.............
.....
""""
~

<
N
.......
........

reeee s e == oL - Inhibit JAK:
Sor Lo~ _ WP1066, AG490

~
~f
»
’

B
ot Y-
YA

Inhibit phosphorylation:
Stattic

Inhibit STAT3 dimerization:
PY*LKTK, STX-0119, S31-201

Anti-Apoptosis

- o | g Inhibit DNA binding:
|n.hlblt trgnscrlphon. X | | : . CAP-1, 153 295
n|closam|de 4 and Progression

Cell Growth, Survival,
Differentiation and

GltoS Oncogenesis

Cell Cycle Progression



STAT3 Inhibitors

Inhibit STAT3 dimerization
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Synthetic Route

_0
N~ H o)
1,4 R's | Os N ¥g=0
s O
O, H 0]
R'” “OH \©/\/> R y piperidine,o N7
25 Rz EtOH, 90 °C |
T - 72% N
1,2 3 4,5 Br 10

@)

O a
J\ * HoN —_— JL 2,5: R'=
R'” “OH RT HN
7

2,6

8,9

a) HBTU, DIPEA, CHJCl,, rt, 39-94%

OH © OH O OH O N \;@/\\‘S;o
b c,d ’ - /
OH — cl ——> NHR?2

< o)
Cl Cl Cl 13. R2= ;ro |
LN\
6 1 12,13 N-N

(b) SOCly, toluene, reflux; (¢) R2NH>, pyridine, DMF, 0 °C to rt; (d) 1 N LiOH (aq.), THF, H20, 0 °C to rt, 39-50% (three steps).



Biological Evaluation—SAR Study
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Compound A B 1Csq (uM)?
Breast cancer ER-Positive Breast cancer ER-Negative Pancreatic cancer
" MCEF-7 MDA-MB-231 AsPC1 Panc-1
——AA
4 = AZ B1 =107 S10 ND" ND
5 Al B1 0.1 0.29 1.25 0.26
8 Al B2 224 86.0 =10 =10
9 Al1>A4 | a4 B2 09 8.88 7.54 8.44
10 A3 B1 331 1.53 1.54 1.64
12 Ad B1 0.91 1.64 1.92 234
13 B1>B3 | B3 ~10 10 ~10 ~10
Niclosamide 1.06 0.79 1.47 1.73

* Breast cancer cell lines: MCF-7 and MDA-MB-231. Pancreatic cancer cell lines: ASPC1 and Panc-1. Software: MasterPlex ReaderFit 2010, MiraiBio, Inc.
" If a specific compound is given a value >10, indicates that a specific ICsy cannot be calculated from the data points collected, meaning ‘no effect’.

© ND: not determined.




Molecular Docking Studies

Al, B1:
STAT3-SH2 domain

Quinoline ring could
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the hydrophobic
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Hydrogen bond

Residues of STAT3.
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SAR Continued—Hydrophobic Groups
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Physicochemical Analysis: cpd 5—Most Desirable

Table S1. Physicochemical parameters"'z of selected novel STAT3 inhibitors
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Cellular Biological Characterization—cpd 5

10 pM

Fig. S1: Effect of 5 (HJC0123) on cell growth and cellular morphological change.

Significantly inhibited cell proliferation and induced apoptosis.
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Effect on Promoter Activity
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Fig 4: Compound 5 (HJC0123) inhibited the STAT3 mediated luciferase reporter activity in
MDA-MB-231 cells. 14



Inhibitory Activity against STAT3 Pathway
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Fig. 5. Western blot analysis of biochemical markers for apoptosis induction and

inhibition of STAT3 activity by compound 5 (HJC0123) in the MDA-MB-231 cell line. =



Flow Cytometry—cpd 5
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Cell Cycle Distribution Analysis — cpd 5
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Figure S3. Changes of cell cycle distribution in MDA-MB-231 cells after treatment with HJC0123.



In Vivo Biological Characterization—cpd 5
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Fig. 6. In vivo efficacy of compound 5 (HJC0123) in inhibiting growth of
xenograft tumors (Breast cancer MDA-MB-231) in mice (p.o.).
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Conclusion
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Inhibit STAT3 promoter activity suppress ER- negative breast cancer
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v
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v

an efficacious and orally bioavailable drug

inhibit cell cycle progression and promote apoptosis )
yEIe Prog P Pop candidate for human cancer therapy.

uture work: more extensive mechanistic study continuing




