o
2 N8 X2 = EXN Chul X0l EGFR Kinase Domain (M IO M X MEOIX} 24| QI ASEA
EH QS SAMOE, Hits-to-Lead(H2L) A MM EXMESH IX HHE R7|8eH AHE
E(Scaffold) @A 2 {E A Metst=X] 2H Xl H|FHL| Szt &H CHELICH E5] ThefE_2|ZtE 7t
o 3xtY MSEE(+2HE, © — 7 Stacking, 3R ZEE 5)2 R/t BHAM HUSHA 246t

=
U2 U DS HT N S VRS 4+ A= HHALICL
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(Low Affinity) (Core Fix/Hop) (H-bond, Pi-stacking) (nM Potency, ADME)
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tant) Zte| MEH M S stH = X[ EQL|CE

2 EGFRKinase Domain &4 £ ¢|(Pocket)?| 22X SstH E4

EGFR Kinase®| ATP 28 £9|% o|orstet Mo EEH ol B7heiLich o] TS 7x 3 stotx 47
ofl ket 5749 34 89 Z0|9l(Sub-pocket)Q 2 LhelLICt,
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(Thr790 / Met790) -

|
[Solvent Exposed Region] (Asp800)
|
[Covalent Cys797 Residuel
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3.2 2)ojd2| -1 20| Cl(Anilino-Pyrimidine) Core C| X} 2l (3MICH 223, 0f|: Osimertinib
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4.1 1) Hinge Region (Met793)2}2| Hydrogen Bonding & |
A2 YN e o EH0| i ZStEE, o|AXQl J|5tetA nf &(H2| 2.7 ~ 3.2A, B2

(=]
150° ~ 180°)2 &SI E I sllEH| 2 A XHE b XL},
- 35HN M S HF L E:

Met793 (Backbone C=0)---. ... H — N (Ligand NH spacer)
Met793 (Backbone N-H) - - - - - - N (Ligand Pyridine/Pyrimidine Nitrogen)
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Met793 (Protein Backbone)

[C=0]1 [N-HI]
(H-Bond) : (H-Bond)
v v
[H-N] [ N 1]
\ / 0\
(Aniline)---( Pyrimidine Core )

4.2 2)Phe723 (Glycine-rich loop)2t2| = — = Stacking &7

ofOl-&to] Bekx na| Zafet otghE2| ot 12| ZHo| H|Z R 13 4282 SCietefL .
- 318t Y M8 HFLIE: 7 — 7 A SE 22 'Face-to-Face’ HEHL} 'Edge-to-Face’ HEI 2 2LOo{
L|Ct. EGFRE] Phe723 H M 2|9t stetE 9| 21 =E(Indole) EE = OFE Zl(Aniline) 2 AFO| O] FXF &
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m-system@| M E 2 ESHA CtFO 2 M, MXp 0 b E n2let MA AY WarE 2| 7t 3
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Phenyl (Electron Rich) «+— Fluorophenyl (Electron Deficient)
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© 2 ohtstRIN 29| 2 ERE0 AE |7} E715t01 A Xt OILIKAG)H ORI = 244
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2 IH(Hydrophobic Effect)S &-&8tL|C}.

F712teE Mo 71: T7o0M HA B HIE| Q' 77| FHojl A=l 248 Z2HS jtH—“.’—7I 2leh, 5
O 2l 2ol 4 2[X| S0f| 0| A 2 EH(Isopropyl), AtO| 22X 2 H(Cyclopropyl), T2 E2A(-Cl),
EM-F)AXE X[ SLICEL O] EI|S2 2 Al ST ANEZD 2HZ X AQSIHM AcH T
212 8IS g0] xS LICE
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4.4 4)Cys79722| H|7}YH Covalent Transition State 27|

- 31EtH™ MSER W FH LS (Mlchae| Addition): A|AH| Q19| E[Z7](—SH)7I & M X}2tE[0f &
=5 X1l X1I°| EI-‘aEﬂOIE( ST)SO0|20 = MetE[, 0|Z0| etet=e MA7t EES0|F 2
gH(Michael Acceptor)2 34510] EtA-2t SRZES oL Ct

- -.‘?.-7|9.}°|'I* Hof 7|®: 2|ZtE 2chof of 3 2 ot0fO| E(—NH — CO — CH = CH,) &2 7|2 XA st
HH AT E AN ot FLICL.

- M2 9! AH2| Hlof: ot 3 2 ototo| =2 Lt EbA(B-carbon)?t Cys7979| & Xt 2H H 2|7t
3.5 ~ 4.5A O|LH 2 7}t X| =2 HiE¥H(Orientation)2 ™! M A8} of gtL|C}.

- T X (Electrophilicity) M| 0f: #8 £ =7 M A 3| S| &l 'Soft Electrophile’ @E{ Q! O3
ZIOIOIO|EE BEQE AFEEL|C.

[Ligand Backbone]
|

[N-H]
|

[C=0]
|

[ C=C1] <--- (Michael Acceptor / Soft Electrophile)
|

\
(H) (H) <--- Beta-carbon attacked by Sulfur

(Covalent Bond Formation)
[ s 1 <--- Nucleophilic Attacker (Cys797 Thiolate)

[Cys797 Side Chain (Protein)]

5 H2L XX T2 MA 9 CI= 0f 7 H 4 XX St (MPO)

[ S |
2 g (Solubility): 201 ix I disko 2 Xl4M k0|2 & E| 2 1 2|(0ll: N-H 2 o] H| 2t X,
DEZ S)E fHof FLICL OS2 K| (2 pH 7.4)0l| M L& 2d M X3l (Protonation)=| 0] =
A o=M =2|stetH ROHEE HI Mo 2 A& AZLILCE
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= O
Ap o™ M =t (Metabolic Stability): 7t
ol =

- CHAb 88 to| CYP 450 A S0f| o8 23l 57| 4|2 A3t EHS X|
= A(-F)RXE USI] C - HZES Ut C - FZEOZ X|&tsto 2 HhZt7|(Half-life)
= = AL Ct.



5.2 2)H2L C|X}Ql-gtd-H7} &g 2O (DMTA Cycle)

[ DESIGN ] (In Silico / Docking Study)
|

v
[ MAKE ] (Organic Synthesis of Novel Scaffolds)
|

v
[ TEST ] (Biochemical Assay & SPR / X-ray Crystallography)
|

v
[ ANALYZE ] (Structure-Activity Relationship Modeling)

6 EGFREYHO| LS FE H7 07 (Target Design Manual)

6.1 [HI32|AE 1] Wild-Type(OF:i&l) & L858R EIZI El
O Hinge Interaction: Met793 =2 2 X[ A 274 O] &to| QHM ot = A HBHZ O|F &= sp? SIHZ 2]

ELE 300 FHRHY=R

O Gatekeeper Accommodation: Thr790 ¢ 3Zt2 H{u X EX| gten =z AHZ =0 H7|ot
K2tz ol By gers 22 X} =71

0O Conformation: 243} AEfQI DFG-in HEHE 2t H2t5t7| 2| 8H, DFG motif(Asp855-Phe856-Gly857)

D
S0l F7tH el 28 S EHES HIXH =N

6.2 [HI32|AE 2]1T790M EfZIE! (3MICH 4 A 70| =E2}Ql)

O Steric Relief: Thr7900| Met7902 & Ht# o a2} E8 5= 2H(S) fXtete| S=2 ol str| 28l
Rigid®t 12| T Z(0f|: Quinazoline)E | A ¢t £t 112|(0ll: Monocyclic Pyrimidine)= Hop 5t

=71
O Hydrophobic Pocket Filling: £ I| 7t 7%l Met7901} M2 7|7} THSO{H A M S50 AEH
O UK Ittt Al (o 21 E, HE 12)E RIIGSNMOE M =TR

O Electrophile Assembly: 7l 5t 2| Cys7971t2| At 72| E & E517| Qs Megst &
33 ~ 474 2% Z0))2 AN otz 2lotOto| = B 7|(Warhead)E HZA S =7t

-~J

6.3 [HI32|AE 3]1C797S EfZUE (4M|CH 7HH| 7= H A 7fo] E2fQl)
0 Transition to Non-Covalent Mechanism: A| AE| Q10| A2l =9 A
S7(-ST )7t MAUEQOOZ JIHH/H|I S REY ASXE UHOZ AP AR O|HXE SEH=
7t?

r

O Solvent-Exposed Water Network Exploitation: M| 2l Z2(—OH)7t 2 EX}tet ¥ M st= DXt
H LAY HEYIEHNE = A= D=2 FHSE GHIZ 2|0l T|2|E 1e|, x[eHE Eg
OtZE)E Hi K| st =717

O Entropy-optimized Macrocyclization: EfZll 29| Z gt ol | ™ X g =of w2
EZ0 &H(TAS)S 2 A357| fl8H, & XI2t7|HE HESH= 12 ~ 183 2ol 7t 12| (Macro-
cycle) T X A E HEM =R
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