(k&= 10)
[16am0101050j0005]
R 294 5 A 22 H

R 284F FE I SR S BR FE HEHE S e i B 4
(BIESE T A 7Y A = AR A ) M) S S R &

I EAER

=¥ A ARRETA T A = AR R R (AR SREBIN R T T > b T o — L HEE)
Platform Project for Supporting Drug Discovery and Life Science Research

(Platform for Drug discovery, Informatics, and Structural life science)

BV EREL - (HARGE) A=A EH ML LizT VA v & emi e ks X 5 migin 7
WA S A L A ORI H
gL FE) Discovery of next—generation drug candidates based on mechanism-based

design and advanced synthetic method

B Y (AAGE) WEAEERLRY Zdw  ILAET
e &k K4 : (3% F8) Keiko Yamamoto, Professor, Showa Pharmaceutical University

FE ofE B M ERk28FE4HIH ~ FR294E3 H 31 H

I FBROBME (RIEHERE)

[Z<i%] OSPU AW T A 77 U —OREEE « IFREHALTRIT - 747 7 U —{b L CO e ARFETH
DALEW & BFER KRN T A 77V —OPU LA T A4 77V =) LTEHT LV AT L%
M LT, Rk 24 4EELIME, f4E 200-300 FE DL S EBE L, Rk 28 4 £ TIZ&FF 1401
fbEMEINE LT, KRIA 77V —DRBIL. REMTHLT N A K, TABaAf RRTVH
oA FOARFEE, A7 v A RFEGERR ERFIMBOMEME L GATNWDLZEThHD, KT
A7 TV =NOHRERF L EEDH > - RIYSLFTH G b G672 L 801 A R KFETA 77
U— 27V —= U ZHEBICiREE L7z, 4% 5 4T 600 (L&Dt a BHE L T2y, 5 FH
THEAREL ERIZERE LT 52 LN TET,
OB T v RAT v EIRRIERT  /NEE LS GERRT) OBMET Vv RAT 1 BTG RSE
B A HA L L7 WNK1 KON WNK4 - —BEAIBREOAMKEEZITV, 0ot v MLEY
EREOENEE L L e E 15T,
@FABP3 DU H Y ROE : 73—F Y (L B —/MERIERAE) 7 & OVRFIER) & L CTHifFC &
1



% FABP3 U 51 v FOBREEZIT 72, GRALEMIZ FABP3 IZHRE L, /S—F YV IR EDIR
PR DO AT REME AR LTz,

[FEL] ORREFMEDDPOEFH B Y TR A FOBRE © 13— )W THA G O FH A
EROT —a2 Tz —HEE FXy NEZIIANWONIARE AT L, ZD 55, R/ 8— )L
¥ Lindsaea cultrate > HREFN NV 7~ A R5FOEEZFE LTz, 77 VNEASK Hyptis
crenata 7)>%H#l bis-seco-abietane 7 /L2 / A | hyptisolide A % Hiff - # & @ L, PEE S
X Adiantum davidii D> HHTH NV T AR A R6FELOBEM B U T AR A4 K1 1A, FEER
TAIPNBHR N TR A R2FEORER R U T A R 8 O E & HeEE L7z,
QBRFBILAEWER : RIS T P NBICRISE WD ERBEOEGH : CVATF AT IR
B -3 VLA ¥ L (TBSO-N=CH-CONMes) & KT /L4 2 & O BFy+ OBty fF4E F D 3 A RIRA 7o
Mg bE RN E L, ZhEaAWTET I ROy o737 CERT BLEME symHPA-12 D& AT -
720 0 — 7 F =)L 0-2 U )L A3 2 L (TBDPSO-N=CH-CHy~X—CH,~C=CH) |Z AIBN 774E T CHEBpEF A —
NEROG S D EGHIECRILEE 522 Z & 2 RWIZ LT,

S E WD EBRAMK . BlBFEEO (V) SADEB D @#RE 2000 &0 & 5 afit
BEDMEDIE N MR T2 2 & T, RIGICKBREEIIRE LT IV EE2HT 577
IVXILT T —)VInG 2OD8ID 5-7 BERD O£ 7213 NEFRBROAGHIEEZMNL L=, £7-. 2D
HMAERHT S L2k, 1,2,3- =&E# 2,3-dihydro-1Hindene HH D A L 2,3,4- = (& #i
dihydropyran 38D AL b R Th L7z,

(DSAXS-MD BT : T PERERTZ (FRTILA. & A, BioSAXS ) KON Fi ez (fif
Briba, Bk, MD R 2 b—3 g UY) LHESEZEKE L, WRTOE ¥ I D /KK
U A RiGE OISR 21T > 7o, TORER. 7ARMEZO THLNZ T L L bz, 7
VHAIAZANDERA D= AL EZBATE LT X TR MEATEEEZA LML, 2 b ORE
% J. Med. Chem., 59, 7888—7900 (2016) (=% L7-,

Construction of SPU Chemical Library: We constructed a management system of SPU
chemical library which transferred the compound preserved in the laboratories of SPU. Since FY
2012, 200-300 compounds were transferred to the library every year and 1,401 compounds have
been stored by FY 2016. The feature of this chemical library is that the library contains
SPU-specific compounds such as terpenoids, alkaloids, synthetic intermediates of alkaloids and
derivatives of steroids. Eight hundred and one samples including natural products and synthetic
compounds were offered to Chemical Library Screening Area, The University of Tokyo. Although
we planned to provide 600 compounds in the five years, we provided far exceeding the target
number within that period.

Drug discovery for pseudohypoaldosteronism: For the development of WNK1 and WNK4
kinase inhibitors for the therapeutic drugs for pseudohypoaldosteronism, we performed organic
synthesis for Dr. Kojima and co-workers (The University of Tokyo) as a part of support. Our
synthesized compounds showed similar activity to that of hit compounds.

Synthesis of FABP3 ligands: We synthesized candidate ligands for FABP3 that is expected

for cure for Parkinson's disease (dementia with Lewy bodies) as a part of support. Since our
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synthesized compounds bound to FABP3, the compounds were expected as a potent FABP3

ligand for the treatment of the disease.

In Nepal, I performed an investigation and collection and obtained crude drugs for Ayurveda
medicine and Tibet medicine. We isolated five kinds of known triterpenoid from Lindsaea
cultrata from Nepal. In addition, we reported the isolation, structural determination including
absolute configuration of a new bis-seco-abietane diterpenoid, named hyptisolide A from Hyptis
crenata. We isolated and decided the structure on six new triterpenoid and eleven known one
from Adiantum davidii in China. In addition, we isolated two new triterpenoid and eight known
one from Chinese herbal medicine, Imperata cylindrica in China.

Treatment of C-dimethylamide O-silyloxime with terminal alkenes and BFz*OEt; gave 3,5-cis-substituted
isoxazokidenes. This reaction is useful for the synthesis of syn-HPA-12, a CERT inhibitor and its derivatives.
Reaction of w-alynyl O-tert-butyldimethylsilyloxime with odorless in the presence of AIBN afforded
cyclization products in good yields.

Strategic use of oxophilic (hard) gold(lll) and p-philic (soft) gold(l) catalysts provides access to two
types of 5-7 membered O- or N-heterocycles from propargylic alcohols having  -hydroxy group or
w-protected amino group. This principle was applied for the syntheses of natural products, (-)-sedamine and
(-)-lobeline, 1,2,3-trisubstituted 2,3-dihydro-1H-indenes, and 2,3,4-trisubstituted dihydropyrans.

Methods developed in this project would provide various cyclic structures, which can
contribute drug-discovery.

An efficient synthetic route for neodysiherbaine A, a strong agonist for non-NMDA
glutamate receptors, has been explored by employing cycloaddition of nitrone. This method also
provide synthetic route to stereoisomer having antagonist activity.

SAXS-MD analysis: We carried out joint research for structural analysis of solution structure of ligand
binding domain of vitamin D receptor (VDR-LBD) with Dr. Nobutaka Shimizu (KEK, BioSAXS) and Dr.
Mitsunori Ikeguchi (Yokohama City University, MD simulation). As a result, we solved first apo-structure of
VDR-LBD and solved structure of antagonist binding complex which can explain the mechanism of action of
antagonist activity. Those results have been published in J. Med. Chem., 59, 7888—-7900 (2016).
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