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Development of covalent drugs activatable by the target enzymes
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(HIV)

A covalent drug is a drug molecule that forms a covalent bond with a target
enzyme to inhibit its function, and has high inhibitory activity. Due to this property, covalent
drugs targeting various enzymes have been developed in recent years. However, covalent drugs often
form covalent bonds with non-targeting proteins, and side effects derived from them are a major
issue in the development of covalent drugs. In this research, as a strategy to avoid such side
effect problems, we developed a covalent drug that is activated by a target enzyme and developed an
antiviral drug by using a nucleoside analog as an example. The developed nucleoside analog showed
good pharmacological activity against HIV.



B X C—19. F—19—1, Z—19 (@)
1. WFEERRMEMLAIDE R

RS ERIT, EAEESE L AR E 2R L TEOMREL L ET A ERSF T, BV LERE
WEEHTDH, TEEDRLIARAYHNTHD, FHRtEoEmWHERFFTE 5, 2 b DENT
FREND | TR A RER RN L LA EHEEPER I T Y, EBEEHICETE-
TWAHEIE D7 < 220y (1K 1, Angew. Chem., Int. Ed. 2016, 55, 13408.).,

L L., EREASERITEA LN D X R TG - & [o mrsmme
LIRS R T B BANEL . kT |0 RuEtERAH

B ‘ o i BEH REHEES | x ERRORE
LEWER D, ARG EEMBICHIT 5 RE25%
Lo TND, RIGHET7S/E, Ser, Thr, Tyr, Cys, Lys, His, etc.

HATRE A ERO S EREEORET L momoes ffo % o et
ST 2 —=2 /35 2 b TR O M B 4 5

I B BTN TV DA, kil 72 S
EEWRICEDLFIIRONTHEY . BT LLEHRT T u—F LIFS 220,

1 EROAFHRSEXROES

2. WEO B %E@ﬁg@;&é HERE
D055 AR E 2 T B AR S Y 36T ///_;L_+‘;\jﬁL
& o EHEHEE
o 20 P S 00 AR 00 TR 2 BRI 5 7 | — mABER gt
. ‘ PEEH ~—
BEZ, bbb, SRR L O EEES UL memk C
AT 2 & 5 7o BREA A B T X U S s B
BEROFGRIREDORIEZ R TE 2O TIEAY T RISEREORMEDEE
B LEZE (K2). B 2 AREOHEREEEDAH=XL
EARRIT 1. A L A3 2 VN LAl L LT OTEER IS S 2K Y A 5 — P EHA]
ELT, B3R LX) B D 2B EE X7z, ZAEH e
X
A

EMETERLDT
HARBEERRLAL

VAT =BTk DAY IREITHAIAEND & 2-BALOREMEERE

HEORBBIGIZE Y . B FAAEEEEZ RS 5 LRl S5, »
ZOEVERITRE Al LTIRREL . AN Y A 7 —BiEtEH.LoF R X = SR, SeR efc.

v VOVEORBNT X AR E ARG AT 5B B 3RELEZIILEUE
YT 7Ry OtEE
AWFZED B A, BERRERIC X0 IEMEHE S WBOSTEZ 153 5 AR A R OIS O T
b%, ZOHMOEIITLY | kNS L 722 > T ARG IR IO IR O R 2 gk §
DAMIRT T u—FEtn T D, BARNIREER L LT, 2-BILISREEE RER &ML A0A A 2R
WA ERE AL, AU AT =R 2 RAREERE L TRBEZ1TV., T OmI)RIES)
& mOIRRGEIRIE 2 S L AR O ik & FERET D,

3. BfEOH®E Niﬁ? Nfﬁ
EPEMHLADOERET 1, 27 47 7 (LA BB pooq SO oy 413
B LI 7 LAY RiFERE PRk E LT, F4—L - & %O;f_:2h»5%x
L) E DR R R AR L (R 4), e mem X SR, SeR
IR DU T B L LTT TS B LES, 20 e
O RETEI b DL —  TAREAT T,

BENFUEE NN T, AHKY A F—VRISICE D 4 Y TREEE RSO RE & 725
D, T B TRIALER U= . AR 56 O B RIS 0 hE & BT 5 = & TR TS E
MDA 245 - 7=,



7o, WERIE ON EEFBIR(EREER KT, FOXTRRT), SARTBER (ERER
RF) . Fr BB (ESLEGENTZEAT) O o b & BREA OTEMRHE 217 - 72,

4. HFERR

FPREH LI T eV OGKE TR RIEERE 21T o 72, 77/ v & HREE L LT,
2OKEER D BIBERA~ DLW, SREZMEERIEOBEANELZR T, EHEBT e 7 OaME1T- 7,
DBt L ) A F VBN LIZFER AW THRER 2R~ 5,
AZHIET D B U U VIR (dA'TP) OERREITV, VA (A $EBEERRICELZ 754 v —HERD

/I/X’I‘ﬁilibﬁ%ﬁﬁgﬁﬁf\@ﬂ& D IAHEFEM Z LT - 7=, S5A TR 5’-FI-GGTGGAC1?’:‘I'ATjggz-; 3%3‘3&:‘?
3'-CCACCUGAR/':AAGQQHGUGCAGCA-S'
L7-#6% RNA R OBOLIERT DNA 754 v —%kmer ™™ |
B ; . _da dA dT  dA dA’
T, 774~ — MRS ZAT 5T, ZO/MR dATPIL, @ " - Fid

WO dATP L RIERICHERIGEZ SR Z L, W5 O
HE L LT END Z ENHL MM E R 572, dA'TP Ot

14 mer— -
12 dATP DSk dNTP % 41235 TI3 DNA i E AR S, o . -
S BICKISIREGM D MS fi#FTH> 6. DNA HEIZFE D Kk
(B) HEBREORAEMRE

TEMR O AR E RET 57 — 2 bbb, 70
LLED &5 R ERER A~ DI AR E TR LTk, A~
A EORAE D T 72 (K 5B), Lo k57 T4~
— RS %, RIRIEE TH 5 dATP, AIHHERITH DY
TAXTTT /O YU UK (ddATP) . &5 Wi
dA'TP TiTo 7z, e CTRRAMIEIRIZ LV 2 AR+ 4 bR
£, BULL7-BER T2 HBOT 7 A v~ —ERE%, dNTp Bl 5 FRSBREOEREEEME
BB L LTITO . E OICRIZHD S R A SARRETEE 2 350 L 72, & OFEF L ATP & 2 M I ddATP
THLEL L7235 A I3RS EE L7201k L, dA'TP ORI ESEE S, B L2 A TTOR
AR ETEE 2 MR T & T,

eV TEFEAT LAl - A L A EYSHANC 331 D IEMERHAG 21T o 7=, JU0 ROz B0
TiX, ALRENEZRBET 20 MRRITIFE LR o7z, £ B BUFRIEGHIIRIZIS T 25F
i CTiX, ECs00.9 uM TIEMELBHI SN2 b DD BEFOHLHBY 3 Th 5= 7 I E/VTTEMEN
KIZT, BUEE TICAHZRMERZ AL T,

=23
o

dATP
ddATP

& o
o o

n
=1

dA'TP

DNAERIGDZIE (%)
s 8

o

0 60

20 40
K ()

ECs, for HIV (uM)
7 HIV BRI 51 SR CIA A RS2 Vs Typss AT A
WT 0.042 0.98

0 K7 v 7IRANEMH Lz, RO HIV 2% LTiE, BE 6 BARBEHOR HIV T
IO AZT (T RIE R WEETH - 7228, (REWRERA Y
A VA (MA1L/T69SSG/T215Y) 1% L Cix, AZT % 10 {5 LR HiEMEABE Sz (K 6),
FT AN = XL BRI TE, WA 2B LIRS X7 2RI 720D D5y
T —T7 et A L. FH 5 2T affinity pull down 21TV, ERLA 0N LA
BEILTHER Y 37 LG LTV D TR T — % 21572, S%EGIEREZ & O 75
MWi7g s TGO %47 O TETH D,
F 7= [RIRFEAT CHEILHNL 3 L OSRAE M SO B O RS 2 F 4 ARl - TR PERHA L, T v s
BAFIRBT AR Z AT D8 E L U, S 5% IR IEEAL « SR O B 722 2 355 b 28 U
T, EIENE - EIERERIEEZ G T AT ANV A - I VOB EIT> TV TETH D,



1 1 0 0

Shishido Yuko Tomoike Fumiaki Kuwata Keiko Fujikawa Haruka Sekido Yoshitaka Murakami- 20
Tonami Yuko Kameda Tomoshi Abe Naoko Kimura Yasuaki Shuto Satoshi Abe Hiroshi

A Covalent Inhibitor for Glutathione S- Transferase Pi (GSTP1- 1) in Human Cells 2019
ChemBioChem 900 905
DOl

10.1002/cbic.201800671

13

2018

Yushi Niimi, Hideo Katakura, Tetsuro Suzuki, Akito Takato, Tsutomu Murakami, Yasuaki Kimura, Hiroshi Abe

Develpment of 2°-B -modified nucleosides for irreversible viral polymerase inhibitor

2018

Yasuaki Kimura, Yushi Niimi, Hideo Katakura, Tetsuro Suzuki, Tsutomu Murakami, Eiichi, Kodama, Hiroshi Abe

Development of 2° -B Seleno Nucleoside Analogs as Irreversible Inhibitors for Viral Polymerases

2018




Yasuaki Kimura, Yushi Niimi, Hideo Katakura, Fumiaki Tomoike, Tetsuro Suzuki, Tsutomu Murakami, Eiichi, Kodama, Hiroshi Abe

Development of 2 -B Seleno Nucleoside Analogs as Irreversible Inhibitors for Viral

The 45th International Symposium on Nucleic Acids Chemistry

2018

Development of 2° -B Seleno Nucleoside Analogs as Irreversible Inhibitors for Viral Reverse Transcriptase

99

2019

Daichi Fushihara, Yushi Nimi, Hideo Katakura, Tetsuro Suzuki, Tsutomu Murakami, Eichi Kodama, Yasuaki Kimura, Hiroshi Abe

Synthesis of Anti-viral Selenium Modified Nucleoside Analogues

Commemorative International Symposium of the Japan Society of Nucleic Acids Chemistry

2019

Hirotaka Murase, Chang Jun Shi, Ti Zheng, Fumitaka Hashiya, Yasuaki Kimura, Hiroshi Abe

Development of 2*-f -Thio or Seleno modified Nucleoside Analogs

The 46th International Symposium on Nucleic Acids Chemistry

2019




, Zheng Ti, , , s , ,

Development of phosphorofluoridate prodrugs

140
2020

0

0

2
p p

2018-043329 2018
3 -MODIFIED PHOSPHORIC ACID COMPOUND PRECURSOR, (3 -MODIFIED PHOSPHORIC ACID Hiroshi Abe,
COMPOUND, REACTION INHIBITOR, AND MEDICINE INCLUDING SAME, AND REACTION Yausaki Kimura
INHIBITION METHOD
PCT/JP2019/9213 2019

(Murakami Tsutomu)

(50336385) (82603)

(Suzuki Tetsuro)

(00250184) (13802)

(Murakami Yuko)

(70405174) (32692)




