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Discovery of Novel Orally Available Hypoxia—Inducible Factor Prolyl
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Diversity-oriented synthesis and target—oriented synthesis greatly contribute to the development of
drug discovery research. We focused on the absence of an efficient methodology to synthesis the
aromatic fused pyrimidone—pyrazole 3 which have been used in medicinal chemistry. 2-Chloro—4-
methoxypyrimidine 1 was used as the 2-chloro—-4-pyrimidone unit because of the versatility of the
reaction substrate, and the Pd-catalyzed C-N coupling reaction using the readily available
dialkylbiarylphosphine ligand developed by Buchwald et al. was established as a diversity-oriented
synthesis method of 3, resulting in the efficient synthesis of various aromatic fused pyrimidone—
pyrazoles 3. Next, drug discovery research using this diversity-oriented synthesis was performed
Hypoxia—Inducible Factor Prolyl Hydroxylase Domain (HIF-PHD) inhibitors are expected to be orally
available drugs for the treatment of renal anemia. Based on X-ray crystallographic analysis of
interactions between HIF-PHD inhibitors and HIF-PHD2, it was considered that the aromatic ring fused
pyrimidone-pyrazole has HIF-PHD2 inhibitory activity. Therefore, I designed a novel HIF-PHD inhibitor,
aromatic ring fused pyrimidone—pyrazole 4, and performed structure—activity relationship study to find
5 with potent 7nm vitro activity. However, Compound 5 with successive aromatic rings had low oral
absorption due to its low solubility resulting from its high crystallizability. Therefore, we
attempted to reduce crystallizability and improve solubility by designing compounds focusing on the
difference in the conformation of the benzyl side chain using quantum chemical calculations. As a
result, we succeeded in obtaining compound 6 with dramatically improved solubility, high oral
absorption, and anemia ameliorating effect in vivo. Next, we started to develop a target-oriented
synthetic method applicable to the industrial synthesis of 6. In order to solve the problems involved
in the synthesis of 5-aminopyrazolol4, 3—dlpyrimido—7-one having a substituent at 1 position
(pyrazolopyrimidone) using the diversity-oriented synthesis in drug discovery research, the Friedel-
Crafts cyclization reaction, in which the synthesis of various aromatic fused pyrimidones has been
achieved, was applied to the synthesis of pyrazolopyrimidone. It was found that pyrazolopyrimidone
having various substituents could be synthesized in high yield by optimizing the cyclization
conditions, and HIF-PHD inhibitor 6 was successfully synthesized in a short step and high yield in
comparison with the target—oriented synthesis used in drug discovery research. In this research, 1
succeeded in developing a novel diversity-oriented synthetic method and HIF-PHD inhibitor as its
application to drug discovery research. Furthermore, we succeeded in developing a target-oriented
synthesis and an efficient synthetic method using it applicable to industrial synthesis of HIF-PHD

inhibitors.
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LR MBLA BOE 7 D NSRRI IR AL G BB O BIZE NI FE DR BICK X < BT 5, AIEIZEICHVW O
LHEFBMEEY I -7 Y —A3OMEMERENTFAE LN LICHFH L, KISEEOWAE)H2-7 1
B-4-A MFUEYIVUIE2- /-4 I Fra=y & LTHY, BuchwaldbiZ X VBB SN ATES
RITNNRNALET YV — LR AT 4 VBT % O TP L BC-NB v 7 7 RIS 3D E MG RE & L THE
SEL, SRR A RRIE S L T2 R BREFRE Y 2 RU-E T V=30 RMERE EB Lz, iV TAKR
&R U7 BIZEMFEIC % T L7z, Hypoxia-Inducible Factor Prolyl Hydroxylase Domain (HIF-PHD) fHZE KL=
JRHUGICRD DN TV IR OZE G AR EHEAMIERIE L L THIREN T DRI TH D, X SEEMITIC X
HHIF-PHDRHE 3K & HIF-PHD2 DA AAEMENT L 0 . AEBMREREY Y I N -7 Y — L 3HIF-PHD2PREIE A2 A+ 5
EEZEZ BT, & I CRIIHTMHIF-PHDIRE R & L CHFFBEMEE Y Y I -7 Y — 4% RE L, #EE AT
FEIC K - CIEFITH S 72 in vitrofEMEE2 AT 55% A L7z, UL L L2 5 EREME 2 R obdfmttom sic
Hk 3 2 IRIE MR O 72 D N RIUEDME o 72, & 2 CRALZEFHFE 2 AW UV OEEOFEWIZER L
TALERFHC L SRR L, EMRERELZK -7, TOMRBE, BMENBIAICHSE L, BRIk 7
%UmmVMMEVTQM&$W%%ﬁ#aMMM@mﬁt%%Lto&K\%%%Wﬂém%%%%ﬁﬁ&b
TALAE 6D TN A RIS TEF ATRE 2R & BB RIS E T Lz, AIZEWFTRIC 1T 2 SRR M BL & AL 2 AV T2 1471
%@%%%O&Ti/t7/DM&ﬂt):F#%ﬂ%E?YDEUiFW%W®%Oﬁ%%%%Tétw:
B2 R BB E Y I FUDERBERINTWDE 7Y =T LI T 7VBENIGZE T Y rEY I FUrOARKIC
WHT D& L, BIEEBEREL L RINECHRL REREZFEOET Y a ) I RUEEMT 22 LN ATHE
ThHHIZEERLH L, BT CHW RIS AL Bk & i UCRL TR 72 5 ONC & IX . CHIF-PHDBH 5 4612 Ak
Lz, ULk, RBFEICE W CRATETHHEZ AR LA Rk & 2 ORIZERFZE DS A & LU CHIF-PHDRRESE D BR % 12
BB LTz, BERYFR ARG Ak & 2 L& W 7o HIF-PHD R 3K D T3 & BRI F FTRE 72 B 3R 0 A B 1 0 B FE L2 a2
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FTALHEE A 1L, B0 &5 AT EE 72 ¥ Bl Hypoxia-Inducible Factor Prolyl Hydroxylase
Domain [HEFOAIR & £ DA IEICE T 20984 Fhi L 7o, 2RI GEIEE L
T, Pd itz 72 C-N R BT TIEEZFIH LI A EREMEERE Y I Fo-E 7 Yy —b
MELATLHEVWONEHEREZRELL, EL o2 EM L.,
Structure-Based Drug Design (2 SWT MEBEE Y I R -7 YV — L &2 R & T 2 8#
HIF-PHD2 [ EF K 2 i L7z, AMEERIL, B O8R5 T+ 7% invivo iE % (EPO EEZE,
ZifndedE) 2o Lo, £io, MR EGEE LS LT, 20 F W Friedel-Crafts ;U Z &
L ARMHEFEIEDO BRI G RIEZ L LT,

FHEBMEREE ) I R -E 7Y = VIXERGOAGN R AN 7 +— NV RTdhDH, VTV
FAET V= VKA T 4 VEMFE W Pd LIRS C-N Iy 7YV ROGIZ X
D, 27088 4-XA XY IDVUEHVWEEFEREEY I R — LORhER
WA RiCE & BRFE L 72,

% [ $5¢ 5- 7] 58 72 Hypoxia-Inducible Factor Prolyl Hydroxylase Domain(HIF-PHD)[H 5 &
IR R B R R e U THIfF S5, Fr#l HIF-PHD PREF & L Tl F MR
U RU-BT7 Y — VAR L HEE A7 & NS X SR s iEmisr 2 FH L7
Structural Based Design (Z & - CTIEF TR 72 in vitro {EMHEEZ AT 51L& % R L7,
L2 LR L7 AR BRMEIE 2 FF2 Z O EWITHR da MO m S ICH R T 5 IRIEMRE D 72
DAERFIAER K> T2, £ 2 CTERAMEFIHREEZ WAL EMREHT L 0 REsEE K
L. WRREDBIRNZSE L, @Ok A IME 72 & TN in vivo I238 W TH It E/EH
AT LAY ORI LT,

Wiz, BEfEmAESBIEREEZ B E L TARIEEY O T3#ERE I H AT HE 72 A Rk
EBRICEF LI, 7V =T 7 77 VRILIGZEE LT HET Yy rEY I RO
BRiEZ B L, M TRZ S NI ISR T HIF-PHD L% O & RIS sh Lz,

LLED X 90T, B SRR MRS piE & £ A v 72 HIF-PHD BELE 38 0 B 38 12 Ak
TiL. & BITHEERFRMIE BIE I KD < SRS IE D BT ITHEE) L 72,

KoT, KiwxidfEL (%) oFwml e LTHoiEH 26D L3805,




