HAERITERFERE — AIRERHEENIEER

BEHRHEE
I EXREH
WREBIRIRE4 « (HAEE) 7 A7 I TABEA S AR D 2 F ¢ 4 R | & SipBhae/ My A 70 %

DHERL
(3 §K) Training of the next-generation of medicinal chemists and pharmacokinetics/physical

property evaluation researchers responsible for the academia drug discovery
WIFFERR%E E iR : 2016 454 A 1 H~2019 43 A 31 H

WHEBARINES K4 - (AARRE) Il Fask

(3 §B) Kazutake Tsujikawa

WRBRIEILRE PR - HE - 100 -
(RAHE) BN RFBRARBRS: KBRS

(3= §&) Osaka University, Graduate School of Pharmaceutical Sciences, Professor

11 BFZEBR OME

AWFZEIE, RIRRFHAF PG R = > NIRRT 2N O RO AT 1 & F A7 I A b, ¥
WEhREIM PEREAm A FE 4 & RIRK R FE R 2B & 3 L. 707 2 TAIBRICB W TR ZH S A5 ¢
IV 2 AN, YRR R E 2 (AT 4 IV S A MEB R a— A | OFEST 0 ST AkiE
LTERTDELEBIC, AT AT AT IAXANEBEREERBERESOICER T2 L4 BfE L [EERR:E
B —A | CHIEBEEA BT Z 2L LT,

WFFEBAFEFHE E L CAT 0 A7 I A MEFR T — AT, BB A FOALREREREA 2 g L U
IRIEHENITE ) & 157 v BEBFRCEERRIEDRTE L AISEMEREIZKY 28DAT 4 F VT I X M,
Fio [FEWENRE, A 2R v I 7 AITIC R D28, ARMERHITSE) (X0 14 O3RyEN B MR IR
BT AHAZEZHAE L, SOICEEFBEER I —ATIE, MECENFOAT 4T AT IAXANRT AT
T EOEBEIC LD T R R BRI ) OB A b LT, BARM A FSEBARIC L DR A T
FLIZRT,

1. BRI A F AR IR A 2 ol & U 7o IR AT 78
i A FALBESR X & Y 1E, 2-oxoglutarate (2-OG), Fe(ll)-dependent oxygenase family (ZJ& 3 %, 42/ A

1



F AR X 3RO AR IR . BRI A FAACEESR Y TR & W o TR EHE MR I IS WV TEIFEBLL .
TEARME GHET L2 L0 oTnD, Ko TEMHA F/ bR X & Y X2 b ERMRIck4 5
HLRERIEN Il b B2 bND, £ L TCIOEBIA FIAEESRE X & Y ZHETEamIE. =
NOEHRMERE O A LRIBRE L 0D T ENIFFTE 5, £ 2T OB A FALEEE X & Y OFFRTEIER-
FEWETG L, AMEEFICE S FEREGRER T2 2 L2 AL Lz, 2-0G, Fe(ll)-dependent
oxygenase | superfamily Z /5 LTV . ZOHITIXBHEG MIZ 3T IR & U CTHEAIOBREM T HI
CiEA TV % prolyl hydroxylase-2 (PHD2)723 8> %, %72 PHD2 (2413 2 FHEFKIFELE RSN T\ 5, £TH
Fefii A FUALBESR X & Y O G i L7 & 2 A, 2-0G #EEa AR 7y MIFHEEIL TWD Z LR nhaiz,
Z 2 TCHBE B IIAFTREZ: PHD2 BAEH A TIC, MERH2=y MNIBO AT 4 > F 7 I X Me b NTHKE
YENREIMAPERHIAT SEE OFR R & AEWIE MR SRR Lo LT, BRI A A bEESR X 72 D ONTEZIR I A
FALEER Y OREFEIEHLEEY OMGERMZF M L7z, ZUZ kY TRl Lo ket v Mug
WBRBF S, EBICAT 4 VT NT I A NOBERICENR 572,
® iillx PHD2 [HEZE & BZli A F/UALBESR X OISR 21T\ T O L CREEA S AR
AT o Tc. T ORI, BN A F/AEESR X 2@ RAYICPHE U, B2 A U, e o 58 2 0]
ToIEME IS LTz,
® LM A FIALEER Y @ in vitro FEMR AR L, RRLEEEN A T ULEESR X BREARIBI S CREEIRRERR L
Tt a7 & 2 A, HEERFRNIEIEN A FAALBER Y OFERTEELRE L, oA F/1
{bBER X OFERTEE S IE T 2LEW L LE LRWMEEME G LTz, £NbDIbEMITT VA7 7 A b
—~ A OEFEIHIE & Lz,
® LN A T ACEERTEE & B BT EE TRl 5 7260, FEHER TR S AU TOR VIR E R O & a2
iz, EOR5ESH, 5-carboxymethyl-2-thiouridine(cm5S2U),  5-carbamoylmethyl-2-thiouridinencm (ncm5S2U),
5-methylaminomethyl-2-thiouridine(mnm5s2U) | 5-carbamoylmethyluridine (ncm5U) . & O  N6-methyl-
threonylcarbamoyl adenosine (M6t6A) D &I AR Lh L 7=, Z 4 & I3 3R BN BE/MPER AR FE 8 B ik = — 2 DY E
CE IR S L, HEOPRFOELER & L TG D on target /EHFEAEATZE I S u7z,

2. @7 vHATEECEYERIEDBSE & ARG R

bt v MEAWOREERBICAW T, E-e/ERRIMEO M b, MYEREOSED - D127 » FE A THEIC
fTohT&iz, LoL, FERICEE Y v ERER LIALEWIIERLE LTEHEINTNWDIR, HEEROYE
TLEICEE Y vy R BANT L LITRETH o7, RALITRIT, ZORMBEOMRRKE LT, BTEERY
T a— EE AT S 2 L TRE DAL bR ATHBMERE L 40U Deoxofluor 722 E D7 v FEEA A
EEFN A BOG S TSR 7 » FUBOSZAT O THEER 7 v Rk 2R Lz, £2 T AFRETIE K
EaIGH LT, fix O FBRCAMIALERIRIC 7 v B2 E AT HI0ORF L . REEZEMIENEHT 5
b EREIR MM EMICHEA LT, 7y FEALZ I L T oA ERBICEBIELZEZHME L,
ZO/FR, YUTD4RICBWTHRRZHET, v A /WA b=V ZIRITER LT,
® ZHDERMIZENLIEERGEFMEMWOREKTHDLF /) U MEITHEESR 7 v RiELZEH L,
21 ONETT v RE2BANT LB ZAIH L7,
o ~UEBURILEMTHL Y r e — /VRICHIEHE Y v FLEZEA L, 280 ONETY vy REEEAT DL
Bz gl L7,
® [ CILAMZREDEMHALEM TH DI T X HEICHIFE 2 0 kA LT, 7 v FEALZ M L+ 54
JAEE RN ERATRETH D Z & ZMAEL T2
o AfEiEaaBife L, £io. MR, BRIICFRER 1TV, BE O 7 v R AHEERBEIIIE T 2 ko
REDEFZHED T2,



_ SEYIBNRE, A BT S U AMNTIC & B RANE, AR

FHERMCA M OVERBEF IS < FRRMERHEC A A~ — I — ORI, REMRFHMEIZ BT ZhvE TOHIF
RFIEITMA T, BHOE B HTEE0 IS AT OB F TR MR O LB RE M M7 E IC 2 E D Eire
2%, & TTAMZETIR, Mo~ v A2 AW Y EBfiilT, A 2R v 7 RS TR A F VA0
R EA 2 FAE & U Topiaii i ot ) CLBE & 72 5 AR BT 2 IR OB b % it 3 5 B Bt O e AT
ZEC LY BRI A BT A Z LR AR S LT, TOEE TR,

o IS B RERHMIA H O FIEE RS & FHE MR LA ORI

BN REID MM 5 E OFRED T, A A TSR ICI W TEE & 72 5 T e g3 B e AT

THH 2B ST logD B, U o FeiRE AP R KIS 64 D Ia iR | s (Caco-2 fli, Parallel Artificial

Membrane Permeability Assay) . If X 7 = ¥V — A TORZEM, miE» 7 EiEEE, Cytochrome P450 [H

FPE, Cytochrome P450 FHENE, I HICZNLDOEBHINEZ AT 4 A7 I AR E L TCOHEERRE DA

L7 AbEMCEM U<, BRI T 7,
® Tt NT LAY YT h— AT

RNA DO#% KEYREMIC KD 2 X7 BORERHIEIL, b= h T X7 U T I 7 R LW enF

AW EHAE S Z Al U7z, RNA OfERfiIT 100 FEEELL b TR Y . 2D RNA B0 2 &G OBt~

BRIV AZ YT h—LEMENTWD, AT 4 V7 I A BRI —ADOWERE D THERER Lk

BV ORER 71 Tlo HIZIENLA T AEEFRE XY 1X, A TF /UL RNA Z A F AL TE DR TH D, £ 2

T4 32 FOBEHEEOSEEIEEEZEET 5 L L bic, =7 AOTERERTI T 5 RNA Z WV TEESHT

FHC RV Lo, £ ORER, BBV TREHIZ RNA [EEMADFEELZ RO 2, ZORMRIE, = |k

T A7 YT b= LRI L0 B s OB A BUBUC T CE 5 2 L2 6 EIRBBEA LAY D7 MR

~OISHIZENR D WIS,
® X XiRu— LfRHT

BRI B k9™ B (R EH) & SRR HEAT T 5 A 2 R 0 — A%, ARESEE ORI & & 1) |2 [ 35,5 Al RO BN

A F~—H—ORBFR ENCBNCTHERRTEL 2D, Lo TAXAKRT — MMENT % i T X 5 Mik-CHREDE

X, SEYEREMIERHmAI S TR E S WIff SN D, & 2 CHERE ITE&ERKRE 7 v~ N5 7 4 —-IU

FERIRAT RS B oMt 2 D Tl o 2 X R o — AR AR A L e, Z o AR LT,

L& ORI DIRE DFEEHIT -T2,

. EERREB R T — A

A2 CTld Transient Receptor Potential(TRP)F v kL X OIEMALICHE B L7-AISEZ BB L. AR ICHE
MT oAz 52 L2 ANE Lic, mEREER= —ADOHIZEE NI LTz TRP Fv /b X
TEMEEARI W 2 ) — MMEE & LK) 130 BIADFBERE R A2 1T o1z, £ O OIEMZFHE L2/, U — Mb
Gz LR HIEHEZROIEW Y 2l Lz, —0 . SO TICHEREEZFF OB DR A5 |
T EREL LA R, B TRP F v 3L X [LEA] Z 24572, BLEH] Z 133D EEIC L, TRP v ¢
X TE®EYT WM OA— 2 —THE LT,

TRP F % /b X IEMALAI W %, FHMREBTET L~ 22O CEME L2 & 2 AEER L EER LR
Do oTo, KEWT, TRP F¥ 3L X JEAI Z #F CET VCiHMli L7 & 2 A, AEREIT R -T2
DOOYGEER Z R LTz, S HIZ, BER Z ZROFRIEEBRET L~ U ACROKE LIz L 2 A, AERUGE
R ER LTz, IER~ T AR LT, R CEGRECEEFTRIIA DN o7z, £z, BEHR Z 12251 T
IARRAEEE R 2 O TR LB R 2Rl L 72 & 2 A, BEZRDEDBHGE TE /-, 2k, IR
HOAT 4 TN I A RNNTHTIT EOHEEETH 2 LT X0 FiH P RCR IR BRI O BRI 7E 05

3



B C&x7-,

PLEOWIRIZEY 28D AT 4 TN I AN, 1 4Oy EREMMERHMETEE 2 BT 5 2 &N TX 7,
S BICEERRER M T — A DWIIEEIC L DWW E RO MBI bR o T, AREICE D AT 1>
Tl I A NRHEY BN REM MM E O BRI, BEKEEST T I TICB T D AIFEMEE & L CIREET
HX ¥ U T NANLEBR ST

The purpose of this research was to train the next generation of medicinal chemists in cooperation with
medical chemists and pharmacokinetics/physical properties evaluation researchers seconded from
pharmaceutical companies belonging to the Lead Exploration Unit of the Graduate School of
Pharmaceutical Sciences, Osaka University, on a medicinal chemist’s training course. Moreover, the
advanced skills of a medicinal chemist can be honed further in an advanced skills training course. In this
research project, two medicinal chemists and a pharmacokinetics/physical properties evaluation researcher
were given training on the themes of “Cancer therapeutic drug discovery based on the development of
nucleic acid demethylation enzyme inhibitors” and “Development of a fluorine-containing aromatic
compound synthesis method and drug discovery structure” through a medicinal chemist training course. In
addition, a medicinal chemist conducted research on the development of a novel therapeutic agent for the
central nervous system disease through collaboration with academia on advanced skills training course. The
results of this research project are shown below.

Medicinal chemist training course

Cancer therapeutic drug discovery based on the development of nucleic acid demethylation enzyme

inhibitors

1. The co-crystalline structural analysis of a prolyl hydroxylase-2 inhibitor and nucleic acid demethylation
enzyme X was performed. A selective inhibitor, Z, for the nucleic acid demethylation enzyme, X, with
inhibitory activity against the growth of pancreatic cancer cells has been obtained from this information.

2. Compound Z was also shown to inhibit the enzymatic activity of the nucleic acid demethylation enzyme
Y in a dose-dependent manner, and inhibited the growth of glioblastoma cells.

3. To evaluate the inhibitory activity of compound Z for enzymes X and Y by using mass spectrometry,
modified nucleic acid bases were synthesized and used as standards. The standard nucleic acid bases
were provided to a researcher on the pharmacokinetics/physical properties evaluation researchers
training course for the on-target evaluation of compound Y.

Development of a fluorine-containing aromatic compound synthesis method and drug discovery structure

1. The deoxyfluorination method was applied to the pyrogallols and the nitrogen-containing aromatic
rings, both of which are often found in many bioactive substances and pharmaceuticals, and new
regioselective fluorination methods have been established in these two aromatics.

2. One of the above methods was applied to catechins to verify its utility in the fluorination-based drug
expansion.




Advanced skills training course

Development of a novel therapeutic agent for central nervous system disease

The researcher synthesized roughly 130 compounds, as based on the structure of a tool compound W
previously discovered by the researcher together with Prof. Mori of Kyoto University as a certain TRP
channel X activator. These compounds were evaluated their activity at Prof. Mori’s labs and as a result,
several compounds including compound Y were found to be more active than compound W.  On the other
hand, the researchers also found that some of them showed inhibitory activity to channel X rather than the
channel activation. Among them, novel compound Z demonstrated sub-micro molar activity to the channel
X and excellent pharmacokinetic profiles. Compound Z exhibited not only anti-fibrotic activity in cell-based
assay at Prof. Nishida’s labs of National Institute of Natural Science at Okazaki but also significant efficacy

with oral administrations in several animal models including the model developed by Prof. Hibino’s labs of
Niigata University.

Two medical chemists and one pharmacokinetics/physical properties evaluation researcher were sponsored
for this research. In addition, the research results from the advanced skills training course also led to the
application for a material patent. The sponsored medicinal chemists and the pharmacokinetics/physical
properties evaluation researcher have gained experience of career paths that incorporate active drug
discovery in pharmaceutical companies and academia.



