FIHAUIFI
ENNF4>2070vY (K-BB)

- Scaffoldjl -

AR SRR R COHTERVRIET




FIAAISFIENT1>7T0v) (K-BB)

K-BB .




FIAAUSFIVENT 1257097 (K-BB) DFFES

- K-BBod> 2D bt 2

(CHNA. %
TIM>FYIUTVWET (2023€F78% : 6,363 @)

— K-BB¢isoy 75417 —BB0IZ L\ ?
B 2IEDEE (EM4E-ZEOBEI_LE. YIMEPLARANEIREONERE) (C %
R (CEALTVETY.

B BBOFELREMIBECZREOEREZEALTVEIODNT, [ 1EUTRRMENLL,
V&L WSARBUSICTERAVWIILITEY.

B REREREZBRL. (CEXIGPIEETY .
DEEZF1>TYIUTVETS.
B ERNAREOERRCHML)-(CEREITTESDLD. Z<{DBB% LTWET.




FIAAUSFIVENT1>FTOYT (K-BB) DFFEl ~481E - SRRDEIR DS~

R a=x7)
HOIRWS TS5 77— IREN B EY)
MEEYEZEEDR
HYOIN O \RIZR 7 ZHIDR LN
DFEVNSMEEY (EFREOFMEE))
UVIRIR A ES L FIZFFFBWMESY)

HO

>:
T
z
N
w
8
Y
Z
I
%O
z
T
T
Y
B
o
z

/




K-BBOETEYIHED (XIS 1 50931L=47)
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K-BBDi&RY (ERERR!)

B Amine
m Carboxylic acid
H N-Boc
Ar-Br
mNO2

Ester

Product lineup

Homo-benzylamine
Imidazole
Benzylamine
Aryl carboxylic acid/ester
Pyrazole
Aniline
3-Hydroxypiperidine
4-Hydroxypiperidine

or 4-Alkoxypiperidine
4-Aminopiperidine
Piperazine
3-Aminopyroridine
3-Hydroxypyroridine

etc.




K-BBOETEYNEIED T (Rule of 2 : Ro2)

- Fsp3 (0.00-0.50) —

Rule of 2

5,093 compounds [
I PK0-23021 PK0O-15181 PK0-26751
(0.50) (0.50) (0.38)

MW <200, clogP <2 500
HBD =2, HBA =4
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K-BBO#4ZIZIRule of 21051 FUT%#ELTVET. % @j % g

Designing novel building blocks is an overlooked strategy to improve compound quality PKO-14481  PK0-16621  PKO0-18011 PK0-27461
Drug Discov. Today, 2015, 20(1), 11-17. (1.00) (1.00) (1.00) (0.86)
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Benzylamine analogs

PKO-21651 ©
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NH,
F

PK0-20751

PK0-25581

&

35

analogs

PK0-44741

R

R =H, F, Cl, Br,
OMe, CF;, etc.

174

analogs

Mono-alkyl type

Boc

X
= NH,
57 analogs

PK0-44451

NH, F
0
SN
| F NH,

PKO-52331

2

170

analogs

Di-alkyl type
114 analogs

c
[:;:l>x<NH2

CF,

PK0-27021

N-alkyl type

H
QN @Q
NH
Né t\ Br

O

PK0-19631 PK0-53341
HN N—Boc
F PK0-11031

PK0-44481

Cyclic type

3 analogs
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N
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PK0-48601

F F
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Homo-benzylamine analogs

F
F F
NH,
NH, CFg
PK0-55821 « » PK0-51221 PK0-23841
B
o 18 R =H,F Cl, Br, "y °362°
OMe, CF3, etc. 0
analogs analogs
F NH, NH
Cl NH, 2

PKO0-55871 74
analogs PK0-32301 PK0-54121
F NH,
Mono-alkyl type Di-alkyl type
PKO0-55951 “ 36 analogs 38 analogs
F
NH,
0 NH, 2 : "
N/N r 2 F3C NH2
N, NH, o v

PKO-46121 PKO-53221 PKO0-53901 PKO-16141 PKO-34611



Picolylamine analogs
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PK0-49701
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(@] N

PKO0-21201
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80

analogs

Z
N NH,
N
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N
\_N__—
I NH,
PKO0-23061
PASSEES
N
.

NH,
PK0-22081

R =H, F, Cl, Br,
OMe, CF5, etc.

43

analogs

Mono-alkyl type 32 analogs

N
| XN | N
NH NH
= 2 FoC = 2
PK0-44761 PK0-44831

PKO-56061

2D ®j@

55 PK0-14801

analogs <Nj>_\
\ / HN—CN—BOC

PK0-10991

Di-alkyl type 11 analogs

X
= NH,
N
N
éOC

PK0-59041 PK0-34471



Aminoethylpyridine analogs

AN “ |
" » | Cx, 08 ¢
R = H, F, Cl, Br, N//\/\NHZ 19

PK0-45241 PK0-32781 PK0-17331
OMe, CF5, etc.

XN
= NH,
PKO-21611
/O XN
= NH,
O
PK0-21981

38

analogs

B
= NH2
F

PK0O-21961

XN

= NH,
N
|

Boc

PKO-35011

analogs
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Azole-methylamine analogs

Oxadiazoles = Pyrazoles
N—o F NH,
N—C NH, 4 P H 16 61 O NH,
oA A = e g
/‘\N F analogs analogs / N—gi
F F A@ N~ F
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Aliphatic amine analogs

N

HN
HN \Boc
PK0-21751 PKO-55131 PK0-59081
O
I/
N—R HN
HN 0O o
R = Me : PK0-59301 PK0-59481 PK0-59521
R = Et : PKO0-59401
)\ H H H H
/N N N N
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O O 0 fe)
PK0-08771 PK0-08961 PK0-08101
2
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0 \/Q NH,
PK0O-07301 PK0O-07761 PK0-43521

PKO-53811 PK0-54131

sINeINe
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PK0-54011 PK0-54151

PKO-56801

PKO-56581 PKO-56831 PKO-56851
PKO-56811 PK0O-56591 PKO-56841 PKO-56611
524

20

analogs




Piperidine analogs
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NH
Y X _
R=H :PK0-55431 5 R=H :PK0-55681
R=F :PKO0-55621 NH R=F :PK0-55581
= : - R=Cl :PK0O-55421
R=Cl :PKO0-55491 0 NH = '
R = OMe : PK0-55731 ' R = OMe : PK0O-55701

4
\

IKN 0 N
NH 41 38

NH
analogs analogs _ : B}
. . ) R = 3-F :PKO0-55531
R = 3-CF; : PK0-55471
R = 6-CF, : PK0-55451 R = 3-CF; : PK0-55401
3 R = 6-CF, : PK0O-55381
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Piperidine analogs <Z&Z&/g¥#>

. A

1. SVEFEZRL. HRESEEDOREEENHS. PKO-55681DBENBATNLEMEERS (comp.1) | /l “ o
Design, synthesis, and biological activity of novel 1,4-disubstituted piperidine/piperazine derivatives as CCR5 " SA@N [
antagonist-based HIV-1 entry inhibitors Bioorg.Med.Chem.Lett. 2012, 22, 3284-3286. T \Q\

2. BWEEE. hNERGEELDBIRMERT. PKO-55681, 55291 REDMEIENMBAENEILAMERS (comp.2) g comp-1
Identification and Characterization of 4-Methylbenzyl 4-[(Pyrimidin-2-ylamino)methyl]piperidine-1-carboxylate, \ l
an Orally Bioavailable, Brain Penetrant NR2B Selective N-Methyl-D-Aspartate Receptor Antagonist N ﬂ“@ O\/©/
J.Med.Chem. 2007, 50, 807-819. he comp.2
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3/4-Aminoepiperidine & 3-Aminopyrrolidine Analogs
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Ch
PK0O-56661
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Cy-
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PKO-56531

Cr

N
H

PK0O-55761
N
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H

4- : PKO-57261
5- : PKO-57251
6- : PKO-57241
7- : PKO-57231

» 2z
analogs

<ESZIBIR / K-BBIEBENEASNTNSEHI>

1. 177 JEINDONKL/NK2HHTEENKIICH T 3B IRIEZBE I HEEMBOBTIREVTEA
Preparation of oxime dual NK1/NK2 antagonists with reduced NK3 affinity

Bioorg.Med.Chem.Lett. 2002, 12, 2355-2358. o
A | a
N el
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/ \”/ N N | Cl
\G Prr— 6
Cl
Cl

2. PK0-55741, 5649113 ¢BBIB&EZSVCELUEEVDOFAAHIBES B 2RSS
Identification of potent, noncovalent fatty acid amide hydrolase (FAAH) inhibitors
Bioorg.Med.Chem.Lett. 2011, 21, 2492-2496.

O\ )J\b gAY S Qi;/b ﬂrsﬁ%fz}fa @ \O 11@

3. 4-arylpiperazine moietyDF{fi{#&UTPKO-5576 1 EDEBEA BRI S
Discovery and SAR studies of a novel series of noncovalent cathepsin S inhibitors
Bioorg.Med.Chem.Lett. 2005, 15, 1687-1691.
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Spiro-piperidine analogs

NH

R = Me : PK0-30321
R = Ph : PKO-30261

— NH

X = CH : PKO-31191
X =N :PKO-51511

HN
X N—Boc
O
F

F

PKO0-59081

NH
NN
N 0]
H
PKO-15451
NH
Br
N
H
PKO-31791

LXK

PK0-59481

» =
analogs

<EZEIEIR / K-BBIEENBAEINTLDEHI>

1. 2,8-diazaspiro[4.5]decan-1-oneZEMi{&DIEFETPKO-30321DEA BRI RS
Discovery of Potent, Selective, and Orally Bioavailable Small-Molecule Modulators of
the Mediator Complex-Associated Kinases CDK8 and CDK19

J. Med. Chem. 2016, 59, 1078-1101. o
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N |
A '

2. Piperidinyl-imidazopyridinoneFli{#D#E3%ETPK0-30261, 51511 EDEAFFREH
T
Optimization of azepanone calcitonin gene-related peptide (CGRP) receptor
antagonists: Development of novel spiropiperidines
Bioorg.Med.Chem.Lett. 2009, 19, 6368-6372.

° NH F3C—\ O\ NH
?l/ N _— F N ° />'\© F N VR
Cr 7N momezmm oo | [ ). R - A 8
ST Y Y

3. SpiroindoloneZAMDiRETPK0-317912AVWEK B X IBEDEARZRIERES
Indolin-2-one p38a inhibitors II: Lead optimisation.
Bioorg.Med.Chem.Lett. 2011, 21, 5270-5273.
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a,a-Disubstituted benzyl/picolylamine analogs

l\
= NH,

o- : PK0-09981
m- : PKO-10001
p- : PKO-10021

=
NH,
A

o- : PKO0-10041
m- : PKO-10061
p- : PKO-10081

@)

o- :PKO0-13501
m- : PKO-13511
p- : PKO-12331

}> 109
analogs

a,a-Disubstituted benzylamine analogs a,a-Disubstituted picolylamine analogs
N -
N F—| NH, o
| N . | X F : = R
F NH
L NH, A NH Pz 2 X | AN
/ NH, _— NH,
O (@) N N
o- : PK0-09701 o- : PK0-09761 o- : PK0-11091 o- : PKO-17731
m- : PK0O-09721 m- : PKO-09781 m- : PKO-11101 m- : PKO-16901 R=F : PK0O-58971 PK0-59181
p- : PK0-09741 p- : PK0-09801 p- :PKO-11111 p- : PKO-18471 R=Me :PKO-59041
R = OMe : PK0-59051
= [
AN = MeO NH MeO—, NH; NH,
MeO I MeO X NH AN ? = Boc—N X
= NF, / NN _ NH,
0] o / O N
o- : PKO-10161 o- : PK0O-10221 o- : PKO-11161 o- : PKO-17741
m- : PKO-10181 m- : PKO-10241 m- : PKO-11171 m- : PKO-16931 PKO-34471 PKO0-59031
p- : PK0-10201 p- : PK0-10261 p- : PK0-11181 p- : PKO-16941 11
& o)
Br FaC NH, analogs
Br AN

<EEBHR / K-BBIE&ERULEBRIBENMERASIN TLSHEH>
a,a-JBEEAY I TPV L FEEFIEIC LDEEFMEN M L
Discovery of isoxazole voltage gated sodium channel

blockers for treatment of chronic pain
Bioorg. Med. Chem. Lett. 2009, 19, 5334-5338.
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Phenylacetic

acid analogs

S
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ol kN/ OH
4- : PK0-40741
5- : PK0-40751
6- : PK0-40771
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N H
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& vy

~
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Y
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Ry Ry 14

Y=C,N
50 R=F,Cl,Me,i-Pr,c-Pr,
analogs c-Bu,CHF,,CF3,0Me, etc analogs
161
analogs
F o = .
N
F.C OH N
0 X0 MN
PK0-25631 PK0-53761 PK0O-52691
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F

X (@]
l -
W

(@] OH
5- : PKO-52511
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7- : PK0-52531
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/
N
; fOH
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PK0-48101
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PKO-51941
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PK0-21701

0
N
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Phenylpropionic acid analogs

| X R o Y, ES
H ~
N/) Y3 QY1 R, R
Na T 1 2 O
« YasyZ oH1 2P "
F F B F O
R. R PK0-16591
21 PKO-17261 17I V=CorN 182 O 93I |
-yl : PK0-17271 analogs _ analogs
4-yl : PKO-17281 (R=H, F, Cl, Br, Me, OMe, CF; | ﬁ'
N ¢ v’
| ) OH 110 N
N~ analogs OH
0 (@]
2-yl : PK0-20361 F PK0-52211
3-yl : PK0O-19671 e
4-yl : PKO-19681 OH N < on .
| 5 2 © FaC 0O (3
N
g N o)
N OH éoc o O//S\\O OH
- _ - . - (e}
2.yl : PKO-25011 PK0-28321 PK0-27591 o- : Eﬁg 5333}
3-yl : PK0-45351 m- PKO-59021 PKO-57011
4-yl : PKO-44841 p- : PKO-5




Benzoic acid analogs

= Ol HOOC. ,— o
%s Mono functional N//‘/\N i P .m/\
N \ 7/ NN
Xy X5 o N
» HO o- : PK0-57331
HO 0 I m- : PKO-57441
X, 38 PKO-54651 PK0-25221 p- : PK0-57321
o analogs o HOOC,_/— N
J N/T\N\ } / \N./\é/\
HO
. . M 26 \g 0- : PKO-57311
Multi functional m- : PK0-57301
M analogs PK0-54631 p- : PKO-57161
ID X, X, X5 X,
PK0O-17461 F Y"Y F H
S
PKO-18161 F OAO) F H
AO
PK0-20571 F “OO H H
‘&o
PK0-20141 H 1 H H




Pyridine-carboxylic acid analogs

2

189

analogs

Scaffold  EiE X1 X2 X3 X4 X5
X, — - PK0O-30991 | PKO0-30631 | PKO0-30081 | PK0-29681
X4 X X2 (o)
| 1 - PKO-21091 | PKO0-16731 | PK0-20241 | PK0-20161
Xg N7 coo -
A, : PK0-29181 | PKO0-29171 | PKO0-28981 | PK0-29161
84~analogs F
y > | PKO-30111 - PKO-30641 | PK0-49181 | PK0-29691
3
X, COOH | £_
O " )| PKo-20201 : PK0-22381 | PK0-18341 | PK0-19511
7
Xg N7 X o F
4, | PK0-29191 - PK0-29201 | PKO0-29001 | PK0-28991
62~analogs ¢ oF
oo — PK0-30101 | PKO0-30091 - - -
Xy S X5 Yo
| | | PKO-18181 | PK0-38431 - - -
Iz
X N7 X .
43~analogs | O | PKO-18261 | PK0-38811 - - -




Pyrimidine-carboxylic acid analogs

HOOC
HOOC X Hooc.  N. Lx Hooc. _N. [x
| XN AN 1 Y 1 \( X 1
A N T B NN C AN D \F
7 24 7 21 12 7 11
M analogs M analogs M analogs M analogs
AR BEY ca D&Y
WO PKO-19471 | PK0-21481 | PK0-43091 | PK0-43421
N
X PKO-21021 | PK0-22321 | PK0-43741 | PK0-49771
=
>~~~ | PK0-20651 | PK0-22891 | PK0-43101 | PK0-43781
(@]
Y PKO-21031 | PK0-24841 | PK0-43761 | PK0-42701
'r;\o
AO) PKO-21891 | PKO0-24831 | PK0-43731 | PK0-43151




X

Pyrazine/Pyridone/Pyrimidone-carboxylic acid analogs

N X
1 | AN 2

/

N7 DX,

HOOC
N7 36
M analogs
Xy X3 X3
O PK0-39601 | PK0-38061 | PKO0-39581
E
O | PKO-43181 | PK0-39261 | PK0-39591
F
NN PK0O-41621 | PK0-38441 | PK0-45001
o
g PKO-41651 | PK0-38841 | PK0-40931
'r;\O
AO) PKO-40951 | PKO-38451 | PK0-39271

(/I:] . .
Os_ _N oe N [/i
T | OH Y | © N OH
S Na OH |
N
o 0
PK0-27341 PK0-21941 PK0-24871
H
oM | 0 H F L0
Fjj;;;:L\W/OH §T;;/\I[:N/OH O§T:jt1r/u\OH
e} 3 AN
PK0-52451 PK0-52461 PK0-52261

PK0-52471




Imidazole-carboxylic acid analogs

% e:agn:zlogs % ;I-nsalogs % ;I.nsalogs

X, 2-COOH  4-COOH  5-COOH
v PK0-59431 | PK0-37421 | PKO0-37431
Y PK0-25481 | PK0-26181 | PKO0-37801
NSO PK0-27001 | PK0-26991 | PKO0-35551
1“/\@ PK0O-25491 | PK0-24471 | PK0-26391

F

X

) PK0O-27401 | PK0-26241 | PKO0-30191




Pyrazole-carboxylic acid analogs

@ a7nglogs

COOH

(o]
/N.\ o 0 —
" _N / A ) HO /N\N \E’L_F
> 8
o- : PK0-59271 o- : PK0-59411
: PK0O-59121 : PKO-59321
- : PKO-59131 p- : PKO-59331
C g
PK0O-37691 PK0-38871

/N\N
__ ] AN\
HO —N
O

o) o
N N
//\N/)[::i/ . //\N/l::i}
HO HO
o) 0

PKO-13341 PKO-26151

PKO-26761 PK0-49321

/N\N F
_ ><
HO\&<O
(@]

HO

o- : PK0-59281
- 1 PK0-59141
p- : PKO-59151

) /N\N
\L@

HO

PK0-38131

% asnzlogs

HO

o- : PK0-59421
m- : PKO-59341
p- : PKO-59351

el
X
¢}

HO

PKO0-15191

<EEBR / K-BBIEBENMEAINTWSEH>

B Preparation of heteroaryl-substituted indole derivatives for restoring mutant p53 function, W02021231474.
B Preparation of bicyclic heterocyclyl compounds as SOS1 modulators, W02020180770.




Fused heterocyclic-carboxylic acid analogs (1)

N 16 N7 57
M analogs M analogs
/N - 7 /N — AEjf = /N\
HOM ] HOM_@O N\;\ HO N "
O

i H 0] / \
PK0-30601 PK0-29641 N
5- : PK0-38791 PK0-23731 ==
) 0 6- : PK0-55271
4 . 8- : PK0-58761 o

N

N
= — N = /\N HO = /N\
HO s N/ A HO S N/ N
~N HO N N\N/ \< X N\<\
O _
©  PK0-34971 5
PK0-30981 PKO0-21461 PK0-40881




n
X5 1
VL

0
\N N OH

F N

@EH

N OH
. O/

PKO-55211

N

\> <. N
Q:N \>4

O N
L
OH a
PK0-35581 PKO-54751
O

Fused heterocyclic-carboxylic acid analogs (2)

5- : PK0-44711
7- : PK0-44341
8- : PK0-43971

. N 0o
(\KN /O m_/(
N\/N\/>_<0H NYN OH
PK0-40341

PK0-43961

COOH

POV S RV S RV SRV SRV S

analogs
(o]
OH
= N
N
NN N\(
R
Me : PK0-54431
Et : PKO-54441
i-Pr : PK0-54451
c-Pr : PK0O-54461
c-Bu : PK0-54671
’\Q . PKO-54681




Aliphatic acid analogs

9] 0O
0 % 0 0 Ho—4/ HO l
“"iD/ ﬁD - wd ﬁ@ ] /Q‘“M"” 9@l -
M
0 N \
\ 5 N\BOC \Boc /\N X N

/ X
PKO-57181 \J K)

PKO-13561  PKO0-13681  PK0-23451  PKO0-57081 PKO-57171
H, : PKO-57051 H, : PKO-57281

H X=C X=C
HO N.___NH, OH OH OH X=0 :PKO-57061 X=0 :PKO-57291
WO4S§0 X=N X =N
o) O o o

H : PKO0-57431 H : PKO-57461
PK0-40361 PK0-24041 PK0-28291 PK0-34671
HO HO HO HO 0 Hk N
o
o 0 0

o]
PKO-57471
PK0-35221 PK0-35661 PK0-28811 PK0-30881
i F 8/20 i (\X }> 97
HO o Ho HO N\) analogs
HO
o 0 <EZ5kR>
o B _ PKO-57051DB&EN BRSNS
o— § ~ gHZ : Eig'giéi cis-1-Oxo-heterocyclyl-4-amido cyclohexane derivatives
- ' B as NPY5 receptor antagonists
PKO-16561 PKO-19131 PKO-42371 X = NMe : PK0-52191 Bioorg. Med. I?Zhem. Le%t. 2014, 24, 1458-1461.




a,a-Disubstituted phenyl/pyridinylacetic acid analogs

a,a-Disubstituted phenylacetic acid analogs

BSche

o- : PKO-55501 o- : PKO-10461 o- : PKO-10491
- : PKO-55631 : PKO-10471 : PKO-10501
p- : PKO-55641 p- : PKO-10481 p- : PKO-10511
= O
Br OH
NN
o- : PKO-10561 o- : PKO-10571 o- : PK0O-10601
- : PKO-08511 : PKO-10581 : PKO-10611
p- : PK0O-08521 - : PKO-10591 - : PKO-10621
o- : PKO-10631 o- : PKO-10661 o- : PKO-10691
- : PKO-10641 : PKO-10671 : PKO-10701
p- : PKO-10651 p- : PKO-10681 p- : PKO-10711

o)

O- : PKO-53951
: PKO-53961
p- : PKO-53761

%

o- : PKO-18391
: PKO-16271
p- : PKO-16281

79

analogs

Z2 NI
%OH
NS

R

R=F : PK0O-21371
R = OMe : PK0-23691
=~ >N Q
X | OH
R
R=F : PKO-21681
R=Cl :PKO0-40621
R =Me :PK0-21691
R = OMe : PK0-24051
R = CF; : PK0-40631
R
= |N 0
X OH
o}
R=F : PK0-21701
R = OMe : PK0-22731

a,a-Disubstituted pyridinylacetic acid analogs

= N

S

= : PK0-22241
= OMe : PK0-22851
= N Q
R=F : PKO-21671
R =Me :PKO0-16681
R = OMe : PK0-23161
Z I
| OH
N
PK0-40601

}>}> aznzalogs
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Br-benzene analogs (1)

H
0 “‘\N\Boc
~ O [
Br— ! . 1 ;
N N
Boc Br

PG 33

analogs PK0-00571 PK0-04571

O
9 Br f
analogs N/3”“{' (} Boc
Boc N/
Br H

Pz P % PK0-06021 PK0-03041
l|:l| Br | Br
X \Boc X \Boc X \Boc
0 N//BOC Ti::::l\\v//H
Aé:N .
O H Br

o- : PK0-09931 o- : PK0-09971 o- : PK0O-10031 Br
m-: PK0-09951 m-: PK0-09991 m-: PKO-10051
p- : PKO-08481 p- : PKO-10011 p- : PK0-10071

Br

ZT
ZT

PK0-01971 PK0-07061




Br-benzene analogs (2)

SN wNH,
| \ ) Ej\/H I @
=
ot~ D L
/ X NH S~
84 0- : PKO-00561 0- : PKO-05391
X=NH,, COOH analogs m- : PKO-00581 m- : PK0-04321

p- : PKO0-00591 p- : PKO-04331

53 =
Br | AN
analogs X N/N\ B/
o
H,N
= 0
Br B
NH, N on '

X NH, o- : PKO-11611 o- : PK0O-12171
_ m- : PKO-11621 m- : PKO-12181
. p- : PKO-11631 p- : PK0-12191
o- : PK0-09941 o- : PKO-10561 o- : PK0-19201

pd

ey

O
OH

Z—

\

Br

/

Br

HO
m- : PKO-09961
p- : PKO-08491

m- : PKO-08511
p- : PK0-08521

m- : PKO-17861
p- : PK0O-17871

o- : PK0-32591
m- : PK0-32601

p- : PKO-31661

= O
I N Ié\ Br |
| / N\(N \ 3
NH,

<,

o- : PK0-24951
m- : PKO-24571
p- : PKO-24581




Br-heteroring analogs (1)

X NT
| e Example-1 Example-2 L Example-1 Example-2
N N
= N
N — \ Br _N
= — \N P /N\ /@\l//N Br Z N/N Br ZZ\ AN
N / N /N Br N R! = N/N\ NP
Br \< X j\ - N ~ \Mca N
R 5 N
R
19 analogs oKO-18111 oK0-20011 17 analogs PK0-30201 PKO-30221
B Br
\ T NS |y s
Br | - | N © \E\N \El N%\O
o N7 o )\ N o
- | X
,'a UF R
\O
F 23 analogs
77 analogs PK0-39411 PK0-39431 ? PKO-41161 PK0-39491
= Br B
Br B r
Br | h S ‘ r\E\N \@\l\ o XN
I o X X 0 N =
P . - & \[\
| oo | Aoa| Wy s
0 N N~
30 analogs >
PK0-42641 PK0-39881 12 analogs PK0-41591 PK0-41191




Br-heteroring analogs (2)

N
S =
B - - | Br - -
[N/) r Example-1 Example-2 N Example-1 Example-2
O
= O o N
7 0]
)Ni// N%\fo D ~ T YT F e
N NN N F N r
ani Ceaalinactl el Bt
F F
23 analogs PK0-42151 PK0-42471 25 analogs PK0O-41551 PK0-49731
Br Br
B i Br N W/\N Br Br
= A | o
> | | j\ " o) o) - 0 =
N (|) N/ o/w = ¢ \;<F \N/N N\
N
) | ) SR S F | =
17 analogs PK0-42291 PK0-43031 N
25 analogs PKO-50161 PK0-50401
B O
Br = /o r st . Br _ /O
x N\)<
\N/N\R N/ 4 \N/N\/©
27 analogs PKO0-42551 PK0-41531




Br-bicyclic analogs (1)

7
6
o X=NH, X,=CH,
/2 _ _
SN K Xa=CHa Xo=NH,
37 analogs
0 0
- LI<
—o0
N— N
N
Br Br
PK0-27621 PK0-45911 PK0O-27641
Boc
o Y
Br Br
—Q —0
N N
H H

PK0-46271 PKO-31741

4-Br 5-Br 6-Br /-Br
. E:If%‘ PK0-27631|PK0-27621|PK0-27891|PK0-32711
o f )= |PK0-46571|PK0-45911|PK0-46771|PK0-47161
m%éjlﬁm*ﬂ PK0-27651|PK0-27641|PK0-27901|PK0-32721
S
S |PKO-46921|PK0-46271|PK0-46931|PK0-47221
L .
N/BOC
PKO-33081|PK0-31741|PK0-31751|PK0-32641




Br-bicyclic analogs (2)

X1=NH, X2=CH2
X1=CH2, X2=NH2

55 analogs

O
Br O
Br Br NH

PKO-36311

Br
Br
S P
[ b

PK0-49051 PKO-37901

N O
H

PK0-37081 PKO0-43461

5-Br 6-Br /-Br 8-Br
o)
. N NH (PKO-36321[PK0-36311|PK0-36301| PKO-38961
=T
=
o)
el oS NH1PKO-49711|PK0-49051|PK0-49041 | PKO-49261
=
o)
gl N PK0-43471|PK0-37901|PK0-37101| PKO-37911
L NH
o X NH
A |PK0-37091 |PK0-37081| PK0O-37071| PK0O-37881
|
= NH
B | PK0-49851|PK0-43461|PK0-38491 | PK0-45971
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Spiro compounds (1)

n H or PG
/
N
H
/ ( n ()n
PG—N N—H or PG
\ L L
U/n \ )n
n H or PG
/
N
H
Hon O
X Y

2

224

analogs

20

151

analogs

2

19

analogs

WO o
HN—S” / o
NH N—R NH
O://S 2 NH \\ F
o F HN o F
PK0-49961 PK0-54241 R = Me : PK0-59301 PK0-59481
R =Et :PKO0-59401
HN
Boc—N //£>><z:> //Zt}xiji\7 f X N—Boc
N— H,N N = o
i HN Boc \Boc F
PK0O-50091 PK0O-50371 PK0O-50381 PK0O-59081

O

OH
Boc—y OH OH OH
= N
o)
(0] ') o) Boc o

PK0-45981 PK0-33151 PK0-35221 PKO0-44561




Spiro compounds (2)

oo »

110

N—H or PG analogs

o 20

115
In X =C,5 analogs

x
N
o7 >z

H
N H

AN N

|
N _~ E
F F
@]
F O

I
|
5-

H F
N
X
=
o

H
N

@K
I _—
O

N
\
Boc

PK0-47041 PKO-51881 PK0-22181 6- : PKO-48471
6- : PKO-23591 7- : PKO-48481
7- 1 PKO-22791 8- : PK0-48491
8- : PK0-22801 9- : PK0-48501
H
H H N o
N N N <
P~ = F——
% R
NH N
0O H
4- : PKO-46541 PKO-51781 - : PK0O-21291 R =H : PKO-53941
5- : PKO-45891 6- : PKO-23581 R =F :PKO-54241
6- : PKO-45901 7- : PKO-20871
7- : PKO-47351 8- : PK0-23211




Spiro compounds

R==Boc

R==Boc

R

: PKO-52701
: PKO-52721

s

: PKO-52861
: PKO-52921

: PKO-52671
BOC : PKO-52571

H : PKO-52411
Boc : PK0-52431

O

/(/ALNH
HN
%N_R

R=H : PKO-52661
R = Boc : PKO-52561
o)

NH
R—N \\;j
HN
R=H : PKO-52851
R = Boc : PK0-52911

etc. |

PKO-55261

0]
HN //
iﬁ@”“
0]
|

PKO-51651

PKO-53941

%

- AV FHIFT4HEVBB -

3o

HN

H

N

PKO-51771

%o
pd
T

PKO-50541

0]
\Pe

I

pd
\
w

PKO-54241

etc.

HN
~
I—F
o AN
BOC‘\h{i:::></~——\\NH
X
| —F
=
EAVE
| —F
=

= : PKO-48341

R==Boc

: PKO-48331

: PKO-53391
: PKO-53131
: PKO-53121
: PKO-53111

: PK0O-48471
: PKO-48481
: PKO-48491
: PKO-48501

: PKO-48571
: PKO-48251
: PKO-48581
: PK0-48591

(X

etc.
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Multi-functional building blocks

Multi-functional q"l?“%*ﬁfbtiﬁm

|
3 - MRS T RS K-BB DEL. %154 7'50—*

SARAIBBEUTiEH

N—Boc
HO Br N
NH, o) N

(@] (@]
F OH Br
HO N—B0C
\H/AC/ N o N
(@) Elmc
Protected-Amine Protected-Amine Br-Ar+ COOH Br-Ar+Amine Unnatural
+ COOH + Amine Amino acid

*BERNBFEFSOBBEAAAFENEDIET. AUSFILTATSU-DVERNEIHETY.
HED/SUIERY—EAGTFIAVWEERFEY.



“Protected amine + COOH"” analogs

Boc
/
NN -
> Linker——Amine \\%Q —Boc \gC}
HO I\/
tj 10 [\\;] 40
M analogs M analogs
(@)
H
NS N—Boc
N
PK0-03641 o)
0 Boc
A
HO L
N PKO-53681
HO
@ f
N\Boc

PK0-02081

HO N N pH 2- : PKO-55171

sC / 3- : PKO-55181
0 &% \O\I\ = N 4- : PK0-55191
Boc \Boc

PK0-02011




“Protected amine + COOH" analogs

O \ R Others
\ Q N—Boc

t:j 11
HO 4 N n=0,1 HO M analogs

M 8 M 17 Ox__OH .
analogs analogs A
N N/\
R—1— K/N
©] = Boc
b (e w
HO R=o0-F  :PKO-47681 >
PK0-48531 R=m-F  :PK0-47691 PK0-47811
R = p-F : PK0-47931
ua N—Boc R = 0-OMe : PK0-47971
R = m-OMe : PK0-48271
o R=o0-F  :PKO-28311 R'=p-OMe : PKO-48281
PKO-33151 R=m-F :PK0-29761
% R =p-F : PK0-28321 - HO
HO R = 0-OMe : PK0-27841 \ @ W/\N
R = m-OMe : PK0-28351 \ 0 _Boc
N—Boc R = p-OMe : PK0-27851 HO L G
PK0-44561 PK0-49081 PKO0-03911




“Protected amine + Amine” analogs

T
N N
H ' Boc 448
analogs

<E&Z1E5#k / K-BBEEMRUSEBBENMERENTLSHAEI>

N-Boc-S7=t&MW%EPROTACUY H—EULTHIA
Direct-to-Biology Accelerates PROTAC Synthesis and
the Evaluation of Linker Effects on Permeability and
Degradation

ACS Med. Chem. Lett. 2022, 13, 1182-1190.

N
HN H

PK0-32781

Boc

PK0-44741

Boc—p
NH

PK0-48551

OH
Boc
N/
HN H

PK0-24211

D/LNHZ
N
Boc/

PK0-48211

[ %NHZ
N
Boc”

PKO-31841

BOC\

PK0-45731

N/BOC <\l><:‘\IH
H,N |
Boc

PK0O-50381

PK0-52621

Boc—N

HN

F

NH,

PK0-31841

PKO-59521

X N—Boc
(@]
F

PK0-59081




“Bromide + COOH" analogs

Br + Alkyl-COOH Br + Heteroaryl-COOH

% azn6alogs M azn6alogs

Br N o Br N -
2~ 4
- N/ Ne/
Br OH OH
< o 0 PKO-12171 PK0-26201
N
Br (@)
\OX‘\OH ||30c OH
(@)
PK0O-10591 PK0-28341 NN Br NM
\Q \QN OH
Br PK0-24581 PK0-26281
o o)
H
N
OH
/@\;%/OH / j/
Br
(@)
o) o) e /Q\
OH
PKO-16281 PKO-18511
PK0O-38221 PK0O-58771




“Bromide + Amine” analogs

Br + Free-Amine

7 112
M analogs
H
N
—0
NH, .
Br
o NH
PK0-16851 PK0-31781
HN—CN—BOC
& Lk
Br Br
PK0O-00571 PK0O-53341
//[::::L\ .
Br NN F;n\
N \\[::::l\\//N\\<§
H,N NH,
PK0O-11621 PK0-31661

Br + Protected-Amine

40

analogs

H
\N O
0 ~ SSBoc |
Br.
N
N B
H oc
N~
Br H

PK0-04571

Boc
O /O\l/
//
S
/7 >N
Br O H

PK0-01971

=
Br

I X
Boc

o- : PK0-09931
m-: PK0O-09951
p- : PKO-08481

PK0-03041

o- : PKO-10031
m-: PKO-10051
p- : PKO-10071




Unnatural amino acid

N-Protected
Unnatural Amino Acid

@ a5n5alogs

Side Chain & N-Protected
Unnatural Amino Acid

% a%nsalogs

KUA-00061 KUA-00181 KUA-00711 KUA-00721
Fmoc O\/\/ “Fmoc
KUP-10031 KUP-10351

.Boc
HN

, ~\\\\
= . OH x N OH
moc N Fmoc N
H H
(@] O

KUA-00391 KUA-00501 KUA-00661
HZN/#( @( M
0] Fmoc
KUA-01391 KUP-10071

SHAO7Z/BEEETORDFOTVWDIZ—IRIERABFIJEETY
KUALEY(E, SHENSEHEREZE I MR 2RO TEMRLTVEY




Kishida original virtual library (K-LB)

2-component Library 3-component Library

o)
o N G
\[> o HN,
o— NZ N o N \O \\
| (¢} N bl—N “INH N—N
\ N ~
(O o
HN N —
F
F

MW 361.45 MW 289.38 MW 346.39 MW 396.45 MW 479.56 MW 639.77
Fsp3 0.72 Fsp3 0.63 Fsp3 0.65 Fsp3 0.60 Fsp3 0.54 Fsp3 0.38

m 2 DiEEI(J35Y—  $950051EE&

B 3DFEEI1I3Y— K130/ 1EEY

B BNRT  FIVAVISFINENT129T0Y) (K-BB)
B XIGHER  BERIE (PZRME)

m 71T : SD file



Kishida original virtual library (K- FHHFED T

2-Component Library

MW SlogP TPSA Fsp3

50% 60% 35%
60%
40% 50%
25%
40%
30% 40% 20%
30% 30%
20% 15%
20% 20% 10%
10% 10% 10% 5%
0% 0% 0%
0 100 200 300 400 500 600 700 800 900 1000 -4 -2 0 2 4 6 8 10 12 0 30 60 90 120 150 180 210 240 270 0O 01 0.2 03 04 0506 07 08 09 1

3-Component Library

MW SlogP TPSA Fsp3

60% 50% 50% 40%
35%
50%
40% 40%
30%
40%
30% 30% 25%
30% 20%
20% 20%
20% 15%
10%
10% 10% 10% l I
5%
0% _— — 0% | — 0% [ N

0 100 200 300 400 500 600 700 800 900 1000 -4 -2 0 2 4 6 8 10 12 0 30 60 90 120 150 180 210 240 270 0 0.1 0.2 03 04 05 0.6 0.7 08 09



Chemical space

12

15 = _ - . K-LB

10 ’ :

e C e O WRRIAT-

10 SN 3
:'.t'v'_’b.,_m,'s"
6 X INH=__ g o
_ O AHF-HIR-Z
w 7 ‘».‘
5 E S
N| N' 4 - g~
= £ TR
S k-]
-
2 ,
0 .
0 ,‘.',‘* .
L g
o
-5 X .
-2 J &
e - o =
.'. -
-
-4
-10
-5 0 5 10 15 20 4 6 8 10 12
dim_1 dim_1

ARG SM T SV —RUODHT —IN-REDLEE LD, K-LBEEBDTINIAR-ZZEREBL TS



PMI plot

10

® K-LB
O FHIREIAI5)-

O AHF-HIR-Z




2-Component library

Carboxylic acids

2-component Library



3-Component library

Bi-functional BBs

Carboxylic acids

0]

H(NH Q HO N N7 N
HN N—Boc | \N_
\/t\ HO O 0
N—Boc

\ 7

N

{ X o}
HN Br/@@'”
N H o}

H,N AN OH

| / | N—Boc — HO\

% HO
o] N NH N—B //
N 2 (o) oc S o s / F 4

_/

HO

3-component Library
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Tetrahydrothiopyran dioxide analogs

Structure R X=NH, | X=COOH Structure R X=NH, | X=COOH
H PK0-39661 | PKO0-32691 H PK0-49861 | PKO0-49721
0-OMe PK0-43231 | PKO0-43211 o-Cl PKO-53781 | PKO0-53971
m-OMe PKO-54111 | PKO0-41781 m-Cl PKO0-53581 | PKO0-53981
p-OMe PKO-54121 | PKO0-41331 p-Cl PK0-53541 | PKO0-53771
o-Cl PK0-41811 | PKO0-41771 o-F PK0-53561 | PKO0-53951
o= N m-Cl PK0-53991 | PKO0-42001 m-F PK0-53571 | PKO0-53961
o” R p-Cl PK0-43531 | PKO0-43481 p-F PK0-53401 | PKO0-53761
o-F PK0-41791 | PKO0-41751 Me PK0-39651 | PKO0-32681
m-F PK0-42021 | PK0-41991 Et PK0-42381 | PKO0-41981
p-F PK0-41801 | PKO0-41761 iBu PK0-42781 | PKO0-42351
0-CF, PK0-43541 | PKO0-42011 0>SC><R CH,-cPr PK0-43221 | PKO0-42361
m-CF, PK0-45381 | PKO0-43491 % X CH,-cBu PK0-42391 | PK0-42371
p-CF, PK0-45391 | PKO0-43501 CH,CH,OCH; | PK0-43521 | PK0-42761
65 2-Py-CH, | PK0-42791 | PK0-42771
analogs 3-Py-CH, | PKO0-53531 | PK0-43511
BF(EFScifinder TR TS V- MRS RETT.
<&EFHwR>

Tetrahydrothiopyran dioxideB&DEA D, Fxh - IEZEINICHRNA EZo1=EH

5-Chloroindoloyl glycine amide inhibitors of glycogen phosphorylase: synthesis, in vitro, in vivo, and X-ray crystallographic characterization.

Bioorg. Med. Chem. Lett. 2005, 15, 459-465.




Fluorinated building blocks

B 1BE )
: o @\\
AN NH, —/"F
HiEDScaffoldlcxU T, L= j N )
t/J)VA0 4- : PK0-47851 Nl//
CiE A 5- : PK0-32651 o- : PK0-59201 o- : PK0-59411
IVRIRTFEREN(CE N~ 6- :PKO-31761 m- : PKO-59211 Oy m- : PK0-59321
H  7- :PKO0-55261 p- : PK0-59221 OH p- : PK0-59331
5 ot 0L 0
m 04@_{ N—Boc
< ] Fﬁ[/N\/ F N OH _><:><
1912 >IWA ) N OH 4<F
analogs PK0-38871 PK0-28881 PK0-59081 PK0-59481
F F
OH F+F F F NH, N
= N © F N H,N SN
MovAD | T % o N
NN | o F o) N> L
PK0-29161 PK0O-59551 PK0-59601 PK0-59751

2ittOBB%ZERAULFBDDIc LD, by MESEYIZHRISUICERX

Comprehensive approach of 1°F nuclear magnetic resonance, enzymatic, and In Silico methods for site-specific hit selection and validation of
fragment molecules that inhibit Methionine y-Lyase activity. Kazuyoshi Ikeda, Yuichiro Kezuka, Takamasa Nonaka, Tomoki Yonezawa,
Masanori Osawa, and Etsuko Katoh J.Med.Chem. 2021, 64, 14299-14310.




Chlorinated building blocks

& 3]
HONEBADME A o
CI—/ | '§'_N HN—7
- HBHEOLR (IEEMHEMKT) ~ NH, 2O o= = o
. MeESEWIFYFILT—)L R4 7= & Ny Ny
1" "357— (j:”d ”tL/ #F%Ab } ~ —_— NH N ™~
@gﬁg%ﬁﬁr cla"donor el Chxhe o- :PK0-09901  o- : PKO-14681 4- : PKO-31771 3- : PKO-55991
. Al m- : PKO-09921  m- : PKO-14311 5- : PK0O-32191 4- : PKO-58791
. FBUKMSMEE/ERDIEK p- : PKO-14321 6- : PKO-31231 5- : PKO-54771
7- : PKO-41011 6- : PKO-54571
313 %
O
}>}> analogs _ HO
w o N —cl Cl—=r— —l
IR B : (A2 A, I
o- :PK0O-27091  5- : PK0-36701 3- : PK0-47471 o- : PKO-53971
m- : PKO-27101  6- : PK0O-37651 5- : PK0-47311 m- : PKO-53981
p- :PKO-27111 8- : PK0-37671 6- : PKO-46101 p- : PKO-53771

<SZEFHk>

BIEARICHITIIERIEF DR (Magic Chloro)

“Magic Chloro”: Profound Effects of the Chlorine Atom in Drug Discovery
J. Med. Chem. 2023, 66, 5305-5331.




=Rk



K-BB-K-LBZ &AW lE W3R iR

1. A combination of19F NMR and surface plasmonresonance for site-specific hit selection and validation of fragment molecules that bind to the
ATP-binding site of a kinase. Bioorg.Med.Chem. 2018, 26, 1929-1938.

2. Comprehensive approach of 1°F nuclear magnetic resonance, enzymatic, and In Silico methods for site-specific hit selection and validation of
fragment molecules that inhibit Methionine y-Lyase activity. J.Med.Chem. 2021, 64, 14299-14310.

1. Identification of novel inhibitors of Keap1/Nrf2 by a promising method combining protein—protein interaction-oriented library and machine
learning. Scientific Reports, 2021, 11, 7420.

2. DLIiP-PPI library: An integrated chemical database of small-to-medium-sized molecules targeting protein-protein interactions. Front. Chem.,
2023, 10, 1090643.

3. Applying deep learning to iterative screening of medium-sized molecules for protein-protein interaction-targeted drug discovery. Chem.
Commun., 2023, 59, 6722.



