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Mercktt D> F551DIVR
What is Molecular Modeling/Molecular Graphics ?
Itis Not: Itis:
Peter Gund: Survey of Strategies for Drug Design and Applicable - A Panacea - A Stimulating, Inspirational Tool
Computational Methods : Molecular Modeling at Merck _ Reality - A Model of Reality,
- A Guarantee Subject to Experimental Test
of Success - A Quick Experiment to Test Ideas

in Drug Design A Way to Compute Properties
- An Extension of the Chemists Perception

- Pretty Pictures

Why has Molecular Modeling been Successful at Merck ?

- Successful new drugs designed by computer ?

Not yet !
- Top management support ?
Merck$t(319734F. Man power: 1 phD, Users:1(P. Gund & A) Partly: But 3 different presidents of MSDRL
TAYE1—HICLBIDFEREHZMIE,. 1986%(C(E1502DT =R - Champions of computer methods ?
M1 —Y—-&RD> TV, i

Yes: in management & among chemists
Main Reasons:
1. Chemist have found it useful.
2. We must find more effective methods of drug design.
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The TRIBBLE System
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<> .
Synthetic Design Gra{hms ¢—> | Perception
Energy Minimization
ORTEP-II | <« | 3-D Coordinates Cambrig_e
(Vacuum or Solvent) Crystal File

TRIBBLE System
Configuration

Versatec 1200
Printer Plotter

Zeta Research
4-Color Plotter

Molecular Orbital Calculation

MINDO/3
CNDO/2
EXT Hukel

Pariser-Pople-Parr

INDO
PCILO
Ab-initio
LCAO-MO

Other Calculating Technique

Potential Barriers
ESCA Spectra
C13 NMR (Polymers)
Normal Coordinate
Surface Area
Molecular Symmetry
Mass Spec
Fragmentation

DEC VAX 11/780 PDP-11/60

|

Pattern Recognition
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Data Base Managmemt System

|

PDP-10

17" Refresh
CRT

Evans & Sutherland
Multi Picture System
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David A. Pensak (1948—-2022)
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GRID j%: In silico Fragment Based Drug Design (FBDD)

&4 Dprobe (fragment 2 F)(FIZIE. BEERE. DIVEZLVEBR, TYEZILERLE Y)Y, ENZ /57 OERESGITH T,
IRV —WICREICFEECTEZIEMERTFHEAEZRHVWTKRD, Zh oD probe 282 T, #ilLWwWaFzrHA4 3 3H5%

Erlanson et al.

4
Ellman et al.
Fesik et al. i Ekstrom et al. Hartshorn et al. i Technology
Boehm et al. SPR detection :
* 4 Principles
Nienaber et al. Commercial
SOEAILEADS 8T,
1981 - 1985 [[1992 [ 1996 1999 2000 2001 2002 2003 2004 2005 2006 2010
1 ot fft 1o
Jencks Verlinde et al. Teague et al. Hann et al. Congreve et al. Hopkins et al,
The additivity Linked- Lead-like Nhgeaias Ro3 10} LE (30]
of binding fragment screening complexity (18]
energies (25 approach {38 libraries [21]
.|
Kuniz et al.
Anec:r:;vs Goodford The maximal
i GRID [26] affinity VR
enz:";?e':g;aej of ligands [29] ES Most large Ficst - 1988$9H 1 2 E OXford*?- ‘h —C
| LystTrar. |((R3 Wbraries| | derved || pharma have | | " 020 [BFOSRITIBEERIBEMS VRS IA] (19864 : BN)
FBDD biotechnology inhibitor commercially ~ enter the FBLD dm‘;‘. T GRIDZABWERSYITHLODPDAEEBDOE

Timeline — selected landmarks that significantly the field of FBD D o= fode

Chessari, D. and Woodhead, A. J. , Drug Discov. Today, 14, 668-675 (2009)
G.E. de Kloe, et al. Drug Discovery Today, 14, 630-646 (2009) 7
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ERrTPase D3XTIBEETU>Y : 1993F11AKFRITPDPT—4(3 E. coli®DCouDEIZET — X DA (1TPT)
ChatGPTAMDER] : 1”TPTH S CHARMmMm%ZA WL TTPase £ %2 1L 437055 L%2E W T !

FIIVRARYI-EDCaD R BT -FOATPTING S FHFEEECHARMmMER LT, FIIVRAR
UI-VefaBEda /0702 EVTTEN
LUTF FIVRARIFT-EDOCaNREET -5 (ATPT) &R-AIL, 2 FHFEHEECHARMME &
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Correa, P. E.; The building of protein structure from a-carbon
coordinates. PROTEINS, 1990, 7, 366—-377 %&E(LJ0J5L%

{YER%L. EFTPOREOS —ETIINZIBERUE
B Base
Arg m' Binding Site |

- Ser-217
H 1

0) 1-FzI¥-73

E. coli TP (1TPT)
* Hydrophobic
Pocket

numpy np o
simtk .openmm app, unit Building of Backbone

simtk.openmm.app ForceField, PDBFile + Val-208

simtk.openmm.app.forcefield HBonds

Homology Modeling

0‘.":
( Human PD-ECGF) Lys-221

Thymidine

ff = ForceField( Residue identity .
+ 35.7% Thr-118 logf = -1.94
3D-Structure of Human TP . .
pdb = PDBFile( 2'-Deoxyribose
by CHARMm/QUANTA Blndln Slte
9 His-116
TP Backbone Ser-117 |,
topology = pdb.topology TP Backbone g Ser-144
Phosphate
Binding Site Ser-126
= pdb.topology.getUnitCellDimensions()
Lys-115
Thr-154
= ff.createSystem(topology, nonbondedMethod=app.PME, nonbondedCutoff
integrator = app.LangevinIntegrator( *unit.kelvin, Junit.picoseconds, EEI}JEE %0) 3

Eh TPase D3RTIBEREFULITERTE 10




ChatGPTADEIH : TPase ) K It##E (& Ordered Bi-Bi #{ T ?

<Open conformation> <Closed conformation>
Simulation of (last subsqc-::ti to bind) first li Tgyt | | t|'2-d|zj-}c-P|
conformation change of TP Lipophilic ArEg-202 _—— (first ligand to leave) (last ligand to leave)
Pocket g
Val-208 ( HsC w Ser-217

Lys-222

O,
" Lys-221 ,

2'-Deoxyribose

inding Si Th
Binding Site o his116 HTP 2-(XR—1-P HTP 2-dR-1-P

Thr-154
dThd
HTP Phosphate

Phosphate
(first substrate to bind)

FIIIRARY S-P 0 =IL#E [ Ordered Bi-Bif#E T ?

FIIVRAR) - O RIGEE (L, —AZAY(_Ordered Bi-Bil%iZ (I[EEBIi-Biféig) rahTW\Zd,
BERMIICE, FIIVRAR)I-PDHE, FIIVEVIBENRL ICRESL, 208, £ TH3
MIRARYI-bEFIIVH R4 ICEBEEE TR EZONHYET,

HTP phosphate HTP 11



TPase O) Rt ##E(% Ordered Bi-Bi#ts & Random Bi-Bi mechanism @
EXBHNIELLD DS R

Simulation of open and closed conformation change

Rapid equilibrium random Bi-Bi mechanism open (inactil form -

HTPdThd HTP™Y
/ \ dThd / \

HTP HTP Phosphate(_) HTP;E‘JR_]__P HTP

\HTP/ \ HTP/

Phosphate 2-dR-1-P

Iitzsch, M. H. et al. Biochem, 24, 6799-6807 (1985)
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EETHDFIDUNHTP D open AV TAHA—L3 (FEHR) I
#AL. closed AV 74+ A—2 3> GEMR) ICBITT H:BEEMEETTS
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TPased) Closed conformation %

ChatGPTADER] : FHEIAZ(L TPased) Closed conformation T3 H ?

BEIAZETFIIVRARY F-EORALEF RS THAINETLLOIN?

FIIVRARYI-CORMEEE FEEENEEo4EE DN RICT SN OFER(L, HATELILE
NADEFERNZIKRE BELLTERYET, BROFWIIFEEL AU FEEDm AN,
ERIBENSIPEENFEEROIENBYET,

i’%At_ot?tfi AL AEE, EEE S EENEISBROEERELRI 0, BE
MEEHCKYBL WS AN HYE T, U IREEZRET oL, BROEENFIEIN, 5
rt(})_i._-"r?ﬂfﬂ’}f[]’GJUPF%‘fiEEHL;BD‘?é@%%@f“iﬂﬁ%lfBﬂ%ﬁj’ﬁ*E'lith%Uiﬁu

L, AW EEED AN EEDT-TY hE LTELTWSIBEEHYET, EAIE F Vi
ENFIEEE PV VEREEERICBVWTEEIZRELTVSIEE, JOREEENE THI L.
EREMHEOASICEVTEVNENTHEAIEEENHYET,

=AM, FIIVRAR I- L ABEROBBEFEABEEENLTSERT, FEOMRF
EITEEBN. BRUARNROZDERLGRIZEDFCERFLET, TAHBEHOEENELUHE
RERVIRELE , ZNLNZFELVERE OB EEEEEISUNEETY,

13



TPased) Open conformation [Z#4&L
Closed conformation|Z#% 179 581 ZHEILEWOTHF 1>

GRID analysis of

Desirable position'of NH,*in Human TP 0
by MM/MD simulation CH; - Thymine - TP Complex.(Open copformation )
A N 2 I i . . ’
v - ¥ V’&O ‘
b , Wi I ™
o domain (CIHz),,
R
R=NH,, COOH,n= 2-8
ICs, > 1mM S
' . N-1{iD A CEK P
. L RERT IR T C
o & HEH MddaL
His-116 _
; CH; His-116
Vi %NH 4
ALK
BIREE A GBI - .
\ B-BHKILRT(C)
F-FOEIHARTF(0)
FF - MRFH)

cf. PDB code: 1TPT

o /B domain

Goodford BIERDEAICHEDT, NH,* IR EICTFTE
TZXREF[EMM/MD> S 2L — 3> TRHT=

WIFIGRIDDID OIS ARBAFLTWEMIOEDT
=%, MOETGRIDfERZ1ToT-ERE R~ LT
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TPase® Open conformation [Z§E&L
Closed conformation|Z# 179 581 4#HEI3LEWOTTF 1>

ey R T PRHE(LSY Baker @ TPase FHE{LSY)

0 0 0
CH, H Br H “ \H EPMTPase D3 RTIBSETIVICIE
1 I 1 ~ Y.
| & | ,K | ,K HTRFSBRMEST
) NH,” N7 o NH N7 Yo

2 H H

NH, N
- H

6-(ct-naphthylmethylamino)uracil
ICsp: 2.1x10'M
(E. coli TP)

6A5BU
ICse: 7.0 x 10°M
(hose liver TP)

6-Aminothymine
IC5p: 7.0 x 10°M

(hose liver TP)
Baker, B. R. J. Med.Chem. 1970, 13, 87-89.

CREDZEEDKEFROTHAFTED:H)

EIRIC Baker DIEEWESMKU. TPaselHEREDLR WEEHER

Tj?lbﬁliig‘ugTBﬂ%iﬁ:ﬁ(ﬂifib\t%iﬁ“ =
(J. Med. Chem.(MBakerDiwXEEDRL)) (Uridine phosphorylase DETE9 37Vt 1 RDRE ? )

RRINEH €04
BREDSWVED TPase ZAWT, s8LHEEE (IC;, =100uM iEE) DIESYIBIERECFHETSZZL 15




ErTpase 3RFTIEEET ILIZEILVT, Thymine % Seed {E&WIZRTE

Seed compound= Thymine: IC;,=1.8uM (BEI=45.5)

Thymine OFEEFEFE<BR WD, BEI=45.5 THOIBEICHEADBRMESWTHIENDHID
F1z. GRID f#th &0, BRAKENLEFELVERAI (B3B) hENH>TVWSBSRTHS Thymine D6{iL
CEREEEAITIONRINEEZISNS,

Human TP Human TP
Seed Compound Open Conformation Closed Conformation
2 logy model) (I}l\o_rnology model)

Base
Binding Site

o domain

GRID (MOE) én_alysis GRID (MOE) Analysis

Hydrophobic -2£2 kcal/mol | drophobic#2:0"kcal/mol

H-Acceptor 2.0 keal/mol H- ptor  -2.0 kcal/mol

H-Donor -2.0 keal/mol H-Donor. -2.0 kcal/mol

PDB code: 1TPT cf. PDB code: 1TPT \ cf. PDB code: 1BRW
Activity (pKi, pKd, pIC;,) - 1
Binding efficiency index (BEI) = it il (8%) HIAIFICs=1nM, MW=333 D{LEY)

Molecular Weight (kDa) THNIE. BEI= 27.0 ¢£12D

C. Abad-Zapatero, et al. Drug Discovery Today, 9, 464-469 (2005)

16



Iz

Seed{t &§¥H S5Anchorit &N TH A

(0] 0]
CH3\f‘\NH Cl NH
| > |
N/go ] N/gO
™ " Classical QSAR H
ymine Hansch-Fuii 3
(Seed compound) (Hansch-Fujita i%) 5-Cl-Uracil
IC;, = 1.8uM IC;, = 0.1 pM
(BEI=45.5) (BEI=47.8)

log(1/1ICs,) = -0.009 DV2 + 0.267 DV + 3.93
(n=7, r= 0.810, s=0.656)
DV, = 15.5A3, DV (CI) = 13.9A3

R AV(A%)  ICs(uM)

H . 76
F 5.4 26
cl 139 0.1
NH  ch, 169 1.8 &
]
/g Br 178 3.8 2 |
O =
NO,  24.3 4.8 2
| 25.6 6.0

C,Hs 3100  >100
CF, 3237  >100




QSARfZ#TiZD—DHansch-FujitaiZZ AL\ TT AU L=t &%
BEEEOFAELZMF T Ty E/ELSEICEL-

0O

ol R CLOGP Charge  1C5o(uM)
| NH NH, -1.391 -0.033 23
R
N~ 0 CH;NH -0.975 -0.044 12
C,HsNH - 0.446 -0.055 20
F73I/EDH-bond NEENDIEIE (CH3),CHNH -0.083 -0.055 32
* CH;(CH,),NH -0.529 -0.054 210
TI/ED pl(a iiﬂ'lﬂ'ﬂ (OI' IEE@E'I'gﬁE) (CH;),N - 0.369 -0.063 21
* ] (C,Hs),NH 0.369 -0.076 340
N [RF® Charge §tE{iE
(PM3) CN 0.904 -0.083 120
log(1/ICs,) = - 0.936 CLOGP O 0345  -0.096 2.2
- 29.38 Ngparge
+ 2.385 CN -0.214 -0.104 2.6
(n=11, r=0.811, s=0.533) NN
\—/ -0.795 -0.104 1.0




ChatGPTAMDER] : 5-chloro-6-aminomethyl uracil D 3 EE$ logPépKaZFtELTT S

5-700-6-7 ) AFILI7V D5 EE K IogPH LUPKas STE LT,

FLIRBYFEAN, AITFAM-ZAOETNELT, LR FEOZERRT -IR-APUTII1LDET
BHLEEICT IV ATBIEETEF A, 5-700-6-T7 I/ XAFILITVINEEDREDIL S0 5 ECFRE
(logP) ¢ pKa 25TE T 3IC(T. BF. (btFFHEOF B (LSRR ETENHREYINIIT
3T -IR-ATICATZ2HEABYET,

ChemAxon Marvin, ACD/ChemSketch HEDETE Y)Y ILIIT, $H5W L PubChem,
ChemSpider, Chemicalize 7Y JA-LBEDAYIIY T-IN-A (L ZHFHEOSFIT LT EH
PFRFEIRMETS) 2ERLTHEIIENTEZET, IN6OY-IVEFERTRE, LEMDBEEEAN
L. logP ¥ pKa ZEQTONT 10O FAER LR CEET,
H3\[3, Schrédinger Suite, MOE, £-[XEKOS FETUYY VIRIITPEEOERYIRII7 X
YI—IJITTCATER B AL, Z<{DBEAE, logP H&U pKa 5T EIT3-0H0TI1- L EIBEEN
EFEFNTVET,
SHEEDOBENR, FRULEAE, FRUEREDYINIITEERT-9R-A, bBLMMLEMOEERN
BEICSS TR L BEENHEILICBREL LS, ERLGFRES3(CIEHMOBEREL E8&T -5
#ZIBTN. JYIEELGHEEZ TR EZEF IS EAERE (BRI L EE CHEHLET,
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K5 F&ENT LT:?k%-ﬁéb\67kﬁ?"éa’i'$fib\7k§ﬁﬁ7b‘“ﬁlﬁ'éﬁ1 tLEMDTHAY

0O 0] 0]
Cl
NH CH NH NH
L | P —> | A /& (8%) IC;,=1nM, MW=333 D{LE)
N™ O N O N "0 NH-CH N ToHNIE. BEI= 27.0 £1D
H H H 2ty
Fragment core Seed compound Anchor compound Lead compound
IC5,=76pM IC,,=1.8uM IC5, = 0.1pM IC,,=23uM
BEI = 36.7 BEI =45.5 BEI =47.8 BEI = 28.9

KR FENLLAREE S FENSEL KR RE

M&lel\com_pound 1
.

Thr-118

y - 4 o = -

> 4
Ser-117

‘ol
| & b

- 6
»




Seed {L&EMM L1671 A T 54 SM= A ML . RIERREAEREIT (1998%)

Seed compound

(0]

CH3%NH
| Y
N

H

0]

IC;, = 1.8uM
(BEI=46.6)

Lead compound

@)
Cl
| NH
> i NAO
H
IC;, = 23uM
(BEI=28.9)

JKEITLAEL
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MD Anderson Cancer Center CTE 15 ER (B HA) (19984 ~2006%

m U.S. National Library of Medicine 113 Studies found for: TAS-102

Also searched for Lonsurf. See Search Details

ClinicalTrials.gov

List By Topic On Map Search Details

< Hide Filters | Download Subscribe to RSS
Aryare - - Show/Hide Columns

- - W

Filters Showing: 1-10 of 113 studies studies per page
Row | Saved Status Study Title Conditions Interventions Locations
)
1 U Recruiting TAS-102 in ctDNA-defined Minimal Residual Disease in » Colorectal Cancer * Drug: TAS-102 » MD Anderson Cancer Center
E Colorectal Cancer After Completion of Adjuvant Houston, Texas, United States

Status Chemotherapy
Recruitment @ : 2 [  Recruiting TAS-102 in Extrapulmonary Neuroendocrine Carcinoma « High-grade Extra Pulmonary « Drug: Al patients- TAS-102 « Baylor Scott and White

J Not yet recruiting Neuroendocrine Cancer University Medical Center,

. Dallas, Texas, United States
(J Recruiting
0 Enrolling by invitation 3 O Recruiting TA8-102 in Patients With Advanced, Refractory Pancreatic = Pancreas Cancer + Drug: TAS 102 + Department of Clinical Oncology,
. e Adenocarcinoma HKU
(J Active, not recruiting -
Hong Kong, Hong Kong

[J Suspended —

O Terminated 4 U Active, not Nanoliposomal Irinotecan (Nal-IRI, ONIVYDE®) in + Refractory Solid Tumors « Drug: Nanoliposomal s China Medical University

B recruiting Combination With TAS-102 (LONSURF®) in Refractory Irinotecan Hospital

L) Completed Solid Tumors Taichung, Taiwan

J Withdrawn « National Cheng Kung University

EEKESRA 52— #EZHE (RD) 18 25mg/m2, 1 H2[HE (50mg/m2/day) . 5 HEEB®RE®I(IC 2 HREAKE
Ch#z 2[E#E ViRLAEZIC 2 BRAKE : FHETEE4 106 I 43 flic stable disease (SD) & F2& 7=

Green, M.C.P,, L.; Theriault, R.L.; Adinin, R.B.; Hofweber, M., et al. , Phase I study to determine the safety of oral

administraion of TAS-102 on a twice daily (BID) schedule for five days a week (wk) followed by two days rest for two

wks, every (Q) four wks in patients (pts) with metastatic breast cancer (MBC). Proc. Am. Soc. Clin. Oncol. 2006, 24 22
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FFHAKEMDT U5 -V AT YI— GFHRAIZVA <MD >4 -V A2 4 —The University of Texas MD Anderson
Cancer Center) (&, 7FHANMEI A F>OFTFHRAEBELE Y —ANICHD. EOBRE. A%, B8, FHEFMRET 338 E1 AT
9_@@50
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MD Anderson Cancer Center TE2HHRER (B M A ) Btk (20064F)
MEBIRNBZBOHONGEI =18, Lo -ARREZ P (20074)

BESIHEAN AL E—, BN AL 4—E R TE 11858k (20064E~ 20084
BExXFrhil : AL
ONCOLOGY ‘
ctnyo- R '3'ﬁi‘.ﬁiﬁ*x’i@@i@fﬁiﬁﬁiﬁz‘sf‘z;%%’;féi?ﬁ°

2012/09/01

BAEATIE 2006 £5 5 2008 F T IFTEHILIFALY Z—HFER (HE) L& ARIFEAI;ALY

2—H 21 FledRICE 1 HARZEREL TWS,
(2007 SERETHE2EHER (BHA) TRIEBIRSRBOH NG =10, L\ ol-ABRRFEZ D ET)

KETOHR BRTHBASIN/-HE 50mg,/ m2LLFTlE, mEAY FA—IEL 33.3%ICHF > TLW=B5
60mg, m2Ti3 100%. 70mg, /m2T 66.7%. 80mg, m2T 52.3% &% >7-, 60mg, m2Ll kDM
Tl SDURBEEE) ULDHEHE T, PFS (RISEEFHIRE) bBALHICRLS BT,

B MFIUANDOSHELEME L DE -7, [KEORERLY LAZEZIBPLEITEMLR BERICESDTIE
Buwh] &, COFELBHRICSMLEEMOIIRERLT, ZTZTHE-7-0H, ShEIREINE5E 2 HR
BRIEE->7T, RKETRHT47LEB 7= BHRAZEIT, KBPAICHTIHFELZREL =
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TAS-1020 HAEADRIFRILSS 2 185HER

—»| JS5tR+BSC

5-FU,

AFDUTSF,

CPT-NEEZHD
XD A

T

—>»| TAS-102+BSC

BSC: Best Supportive Care

€CT, B2 ARG KETRHFI TRk
BIAZE . KB AZXSRETHERICROL,

COEGARER (I 2TE R EDRITEEI T E B>
e “3rd line"BABEEWVWSEULWVWSEMHF T TIThh
2. TNTH6. HR(Hazard Ratio)(30.56&1\5
BRI R#ERZHU. IFEICHERSERIEMT
HBLERUE.

00 —
20 -1
70—
< 60+
m
= BSC: Best supportive care
= - /.l
E w1l ‘ l"|_ l |
= LI
T 40 Median overall survival * I'|___
3 — TAS-102 9.0 months J“—\
—— Placebo 6.6 months l
30 |
Hazard ratio(HR) 0.56 ‘—”—i
20 Hh e
|
10—
0 ] | I I T |
1] 3 6 q 12 15 18
Number at risk
TAS5-102 112 104 77 cg 23 G
Placebo 57 46 31 18 4 1

Kaplan-Meier curves of overall survival and progression-free survival
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S5 24HKER LR DY Lancet Oncology :5ICIB®E: (20124F)

MANTATBUENE LD A Gtz o # —

Rk 244 8 A 28 A

YIRARRAKBHAAICHTZMBAMBHESRS TAS-102, @
BRERSE || #H5LBREE R Lancet Oncology EElciS$

F 1 HHARTURTRERETEEXENIABEICHFEDL

Phase 2 drug trial offers hope to patients with advanced colorectal cancer

Lancet Oncology] #&lZ. YIBRAHEMEST I RGN A BB 33 2 HrEE—TAS-102—
L BIBENRFHEOL THRERTHLIZ EhREINT, TAS-102 1%, 41V 2T,
AXH N TFITF U BLO7 vkt ) 2 DV UREEGUOEBOERELERIEIIARISE
AR Z 7~ L HARDUIBRARREEIT IR KRGS ABE 169 il G- Shiz, £ ORRE,
TAS-102 5 INTHETIE, 77 2R B LT, AFYRIOER, kLU A7 0
W 70 B ONTIHR BV R OUGENFR D H i, TAS-102 M UIERAHEMESTFIE KRG DS AT %t
THAENLEHRE 20 S HalgetEnH TE 2, TAS-102 B2 F R P REiX 9 » A
ThHoTeDIZXH L, 7T ERBHETIL6.6 y A THoT=, Fio, TAS-102 BHETIXT 7R
FEZ e, RBRWIRI P O T D 4% K- T, BIERIZOWT S TAS-102 #ED KY-DIE
BITERAETH Y, IR LEEZ BN,

A % 17 San Martino Ji@PE? Alberto Sobrero #EHF#F|X., 5 RIOFE 11 #HFER O 5 E /3
TAS-102 AR DOFE LR L TWDH LT, TAS-102 [T RBHBABREICEH -2, FLT
HEMERA LG49S AL

(Lancet 'L AU U —2R 2012 % 8 A 24 H%T)
*AFRICOWE (D) FLLTFOURL 26 ZEichhET,
Yoshino T, Mizunuma N, Yamazaki K, et al.: TAS-102 monotherapy for pretreated metastatic
colorectalcancer: a double-blind, randomised, placebo—controlledphase 2 trial. Lancet Oncol.

August 28. 2012 (Epub)

http://www. thelancet. com/ journals/lanonc/article/PI11S1470-2045 (12) 70345-5/abstract

FHBROBERERT, WE. KiEEKREAREE 24—
K. NILF¥—Leuven KZEEBED Eric Van Cutsem
#i¥. 7 XY} Dana-Farber »* ATFZFRD Robert
J. Meyer #iRD 3 A RBREE ERIE ALY, B -

X - BRIC & % 800 FIiREDEPEHERSE III 1R

[RECOURSE 5% | ## HTVLWET, 22—
EIMERABREYERICEDL> TE7/- TAS-102 (3, i
ROKBEDA BEOHE-BHEEDNE LT, SERDIT
AHEEINTWET
KF - 7 7 —NN—ERREFR: (Dana-Farber Cancer Institute) (%
T A Y DEMEREMICIEE S N7 XY W EEHRTHIETE
L R—=—D—D2THbB, N—/""=— FAFEFHOFEEE
EEEED—DTH 5, (Wikipedia)

BSAITAS-102IEB XBENIAEEDEFEZ LR
S50FFIICRHAELE= OD, EELFHFYIC HEVWEALE S
NREDRIESNF-FED, H BERRRICEVWTETZRIT .
ZOEEERAENIT, £F7 7 —N—EREFROH RESHE
BIA3MRICEVWT, BIEOE ELREIPEML LB -7

BREBEDVAE BOEFIHRZER L=, (Meyer #i% )
Hi#ll : £ 7 7 —N—EREFR
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https://ja.wikipedia.org/w/index.php?title=%E3%82%A2%E3%83%A1%E3%83%AA%E3%82%AB%E5%9B%BD%E7%AB%8B%E7%99%8C%E7%A0%94%E7%A9%B6%E6%89%80%E6%8C%87%E5%AE%9A%E7%99%8C%E3%82%BB%E3%83%B3%E3%82%BF%E3%83%BC&action=edit&redlink=1
https://ja.wikipedia.org/w/index.php?title=%E3%82%A2%E3%83%A1%E3%83%AA%E3%82%AB%E5%9B%BD%E7%AB%8B%E7%99%8C%E7%A0%94%E7%A9%B6%E6%89%80%E6%8C%87%E5%AE%9A%E7%99%8C%E3%82%BB%E3%83%B3%E3%82%BF%E3%83%BC&action=edit&redlink=1
https://ja.wikipedia.org/wiki/%E3%83%8F%E3%83%BC%E3%83%90%E3%83%BC%E3%83%89%E5%A4%A7%E5%AD%A6%E5%8C%BB%E5%AD%A6%E9%83%A8
https://ja.wikipedia.org/wiki/%E5%8C%BB%E7%99%82%E6%A9%9F%E9%96%A2
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':' T T T T 1
0 3 A 9 12 15 18 21(8)
SEEE E=HETFHAM
Ov4—78 534 459 204 137 B4 23 7
ISRl 266 198 107 a7 24 g 3
1 ) ERnerankR TR EELLTE.
F2)Contt il \H=RFEFIWMcE =B

OYY—-J8R7SEREICHL, 2EFHR(0OS)EGEICER U,
(p[AfA11<0.0001. [E5llog-ranki&iE)

ARERCHBUVT., TAS-1021E58IT SERIESEICLEBR LU COSEERICE
EU (HR =0.68. p <0.0001). ¥EFMEETHI3LEFROERBES:
ZERRUTE. TAS-102i18 5830’ SRISSECIEE U TRTE Y X T % 32%IKHH.
oSHhzfiE(k, TAS-10258# LT StERREEHT. €TNTN7.1HA8 (95% CI:
6.5-7.8) & 5.35H8 (95% CI: 4.6-6.0)T. TAS-102iE58hTSRIGSE
(B UT1.8 AR U,

https://www.taiho.co.jp/release/2014/20140630.html
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Richard Pazdur EEfn a3 X >~ b

ZZ10FET, 2L DFBICRALWEE L KR B3KE
NAZFER LBET 3 HENDEEIFT-ISEATS,
LHL. SOAEZEBROBIRBEZHE LT EEEHI L
F7EICEBL W3,

ZDEDBH, FIEAASThTWEWEREEETH
ZLFDAYEEL THEZREFEL W EWSFDAD
A =ZEHAL TV
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EAHEL-EEE: TPase OFHEBAIPDTPINIEE (L ?

Open and closed form Models of open and closed conformation of TPase with TPI

HTP model

Open conformationmedel / Closed donformation model
(open & closed confq.rmation)

N
o domain

}T ‘/\\\k\vm [0 No phosphate is presented in human TPase
\,\' SN — random Bi-Bi mechanism
- s 6\‘? O TPI binds as the zwitterion
Yy }:4" pKa= 6.05 (unpublished data)
Nl g — zwitterion ?
\; . y W.ms Norman, R. A. et al. Structure, 12, 75-84 (2004)
\ - D114

Closed conformation (PDB code: 1UOU) by AstraZeneca 28
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ChatGPTADER] : TPase D;EERIMIPDTPID#4E L twitterion ?
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N 5-700-6-(2-12/E0YVVA-1)AFIVI IV IBEEIEDE

SEEGEEIAT?

5-700-6-(2-13/E0YIVA-1)VAFINITVIVBEEBIC DOV TORE QBRI G, FHEEE

EIZTEF A, -13/EOVIVA-A)IATFINITY AEEEEHN T I -1 A (zwitterion) THD
AEEEIFENEEZONET,

V19T AAV B BAAVEAA VOB N RUS FRICFEL, REBTE
BOTI/BFEEELREOTENLENTRLONSGZET,

9, —RxAIIC

£\ 7

TI)BRP—

HEFNTZHT T

22T, 5-700-6-(2-1 3 /ETY VYA XAFILITYIERBIENTI195 1 AV THBNEINE
47 E BIClE, 209 FORE L MR BV TIYEBHIERNIBETT,

* calc; N3
Le]
o o caic; N1
4 x . X expt'|
%
0 % R
R\kaH o
X
o
H
1 CHy H F CHO NO;
-0.2 0.0 0.2 0.4 0.6 0.8

Hammett constant o,

F (6,=0.34), Cl (6,,=0.37)

pKa(expt'l)

Reigan, P. J. et al. J. Med. Chem. 48 , 392-402 (2005)

12
11
10 -

W b 00 &~ 0 W
] [ T !

Uracil
pka = 9.43

y=1.00x + 0.02
R®=0.95

3 4 5 6 7 8 9 10 11 12

pKa(calc)

Twitterion ?

(0)
Cl
NH
Q}j T
.
NH,*

N1:ACD calcd. pka = 7.78
( twitterion M ATREMEIZIELY)

pKa = 6.05 (unpublished data) ?
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TPase Zig{PAEETEBDII twitterion LN B{EEYHEHNLILN?
TPase —TPI complex D EFEFENB LV EFIEETE (FMO) Zi A 7-1 . H#E
DEFTHHBEIPTFONED - T,

—7%. Hansch-Fujita SiT#EEH S 1, I,5° zwitterion OAJEEEDNTRE I NS,

O

Cl
r‘\NH
N/gO
H

R

log(1/IC;,) = - 0.445 ACDIlogP + 0.202 ACDpAa
-0.9821, +0.9821, + 2.70
( n=23, r= 0.866, s= 0.721)

I,: IAEEOFTRERHE
I, : zwitterionD H %R 7
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FEOELEICIZ1000BAREOEREL10FEZBASA BN DEESNS GAAHES/ O—T:2009F7A278)
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ChatGPTAMDER] : ChatGPTREIF L EEMBAFECRISIIBEIN ?

ChatGPT [{BIEPEE 2B R (R 5FTN?
U\, ChatGPT HAIEE L E S SR TOv Ak hERESIETEEs. ) O ADME/EMETFALChatGPT (1, BENGREO TR PERNT A

TIIA LOERT -5 VEHBY I NI CEET I AT B L TEE A DIRFGE ERRERICBISMIR, 7370, (3, Bt (ADME). 54
fJ“t 2021 9 B & CORL VR PAIEICET -2V T & DL UEHOZEESECETS— %E’J?& RARFRETEFRT,

ERCRE, AV AF M TEET, 6. LA FEWXE: ChatGPT (£, EAEEE, EMREVATA, BLUE
ChatGPT A'BIEEF BIR(CE O NOND S 25T LR LET, MBIt EetErRmE ft?%t@@%ﬂﬁ%ﬁ%ﬁhﬁaﬁ'% BT
1. XERLE1— ChatGPT (4, KIEDEAIER, (b A%, AR, (1 FELET

S| B SR RE (CESE T BRI 2T B, T-IR-ANBOIEHNINE 7. HIAIEAE: ChatGPT 3, B O, £1THMAZ. BLUEIE

FEMETIELEY, CHITZAMEAENE EREDRRCET 52— RAEHMYY ADIREIC
2. {EFIHE: ChatGPT 1, EMFLILTEBEENLENOERERICOVTO (AR 3 I8

REERL, ZNSOBERRES FLANTHBAL, BEONHNS Drug discovery companies are customizing

T AR LT ChatGPT: here’show
3. EWEHORE: ChatGPT I3, BIOOB3H EORBEHERIED

WCEERBEYENE TLA VAR -I0 ) BRRRT 30ICR I 5% s

ER M
4. AREADY-Z27: ChatGPT (&, Y7IFM1LOIVEI-F-ICKEATY-Z ChaGT colmelgnce

(Al) algori hmsc phl fp d g extt ha

VD& ETIBILETEFEAN (RIBAZ)-ZVJ 07 TO0-F. E£H50L
SOFHE, LML EYEIRDERESEICET N1V AR RBTER
EP

o B
ing large models to aid drug discovery.
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