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Benzylamine analogs

N-alkyl type
(6]
%0 //©\/NHt‘ /@@\‘H
N/ Br
PK0O-21651 ¢ 2 PK0-19631 PK0-53341
35~ R=H, F, Cl, B 169
= r
analogs e
\O/\/O g OCH3, CF3, etc. (167+2)~ @N BOC
analogs
e 174~ Q
PK0-20751 © PKO0-11031
analogs
ﬁNQVN”Z Mono-alkyl type - Di-alkyl type Cyclic type
|
O= I
/?\) 57~analogs | 114~analogs 3~analogs
0 PK0-49801 | |
NH, © 0 | | NH | NH
=0 NH, ' NH NH :
F [:;:I:T:] | el 2: |
N : | T N
| ] e | e F i BOC Soc
NH; BOC | £ |
|
|
PK0-44741  PK0-44451 PKO0-52331 | PK0-27021  PK0-44481 i PK0-48941  PKO0-48601

PK0-25581



Homo-benzylamine analogs

F
N -2
| NH,
NH, « R—I » F" L °F
PK0-55821 / PK0-51221 PK0-23841

i

NH BOC
4 R=H, F, Cl, Br, 2 ' SN
1 18~ | ocH3, ‘cF3, etc. 97~ N o
analogs analogs
3 NH 1 cl NH NH
75(74+1)~ : i
PK0-55871 anal(ogs ) PK0-32301 PK0-54121
F NH,

Mono-alkyl type Di-alkyl type

36~analogs 38~analogs

|
|
F g PKO0O-55951 cl F '
F |
O |
|
\©Y\NH2 \©Y\NH2 :
(0] N/N NH, i Br NH, FsC NH,

\ / F :

I O N
|
|
|
|

F F |
BOC

PK0-46121 PK0-53221 PK0-53901 PK0-16141 PK0-34611



Picolylamine analogs

O O O N
\\S// N// HaC™ l AN
( SN " - _— NH_
2 CH3

PK0-49701 : X Gl
o = NH <§<§ R | }>}> </j\>_\
L™ L o A = e
o7 N 80~ R=H, F, Cl, Br, N~ C 51~ PK0-14801
PK0-21201 analogs OCH3, CF3, etc. analogs <\'j>_\
Vs | 34 \ / NH@NBOC
Ny NH, v\\; analogs PK0-10991
PK0-53301

Di-alkyl type

Q Mono-alkyl type

|
|
PK0-23061 _ NH,  F | _ NH, | N~ NH, N F NF2
PASSZEEN :

N F |
|
| N N
| H |
| BOC
|
I

PKO0-34501 PK0-34471

Y

PK0-22081 PK0-44761 PK0-44831



Aminoethylpyridine analogs

BOC F F
R » 0 08 o
||\ //K C = NH, = NH, = NH,

R=H, F, Cl, Br, NT C NHZ 19~ PK0-45241 PK0-32781 PK0-17331
OCH3, CF3, etc. analogs

38~

M analogs HAADECLD, BEVSAREIETEET

\N \N N
= | = | = NH H3?<CH3 X Ej
NH, NH, o
F
PK0-21611 PK0-21961 PK0O-21611 | PKO0-22011 | PK0-22551

/O XN SN :
o N
R

BOC %
PK0-21981 PK0O-35011

PK0-21631 | PK0-21591 | PKO0-21601

2
rR? R!
)
= NH,
2 Rl
XN
| 7
NH,
RZ Rl
XN
4 NH, PK0-23331 PK0-22501 | PK0O-38921
o 2 a1
-




Azole-methylamine analogs

Oxadiazoles
N—o
_ NH, 4 H 23~
— N
)|\>ﬁ F N analogs
A T
PK0O-15321 PK0-19971
Imidiazoles

PK0-54531 PK0-30751

33(23+10)~

analogs

40(34+6)~

F analogs

Pyrazoles

F NH2 0 NH,
—

ﬁ % FW

ﬁ N\N/ F

PKO-57831 PK0-50441
Triazoles
N N
ﬁ 7 7N 7N
& A )
F
~ GO T O
analogs
PK0-53601 PK0-53801



Aliphatic amine analogs

NH
N '\{H " \):0
“BOC HN $© H/N
HN _ 0 O|
PK0-21751 PK0-55131 PK0-52841
0
NH o::</’/\\NH N/M\7
N N NH __/)\\//N\
BOC H N BOC
H
PK0-17991 PK0-52861 PK0-53421
CH CH
Hoe” s” NH © ~N7 NH HsC NH

AN | I

0 O CH; O o]
PK0-08771 PK0-08961 PK0-08101

0 A
@% AT
Ny
o HzN\)Q CHs NH, o\CH3

PK0-07301 PK0-07761 PK0-43521

PK0-53811 PK0-54131 PK0-54011 PK0-54151

N N N.___NH WwN__NH
S S
| /N /7N
o 0 (oo o o
N N

N N
H H H H
PK0O-56801 PKO-56581 PK0O-56831 PKO-56851
CrYY Oy (1 O

O (@)

N N N N
H H H H
PK0O-56811 PK0-56591 PK0-56841 PK0-56611

510~

analogs

2




Piperidine analogs

R = R XN
N
\(:)N\ /Y2\ @\

N7 o Y3 Yy i
NH R NH
Yoo F R=H : PK0-55681
R=H: PK0-55431 Y5 % R;F ;' PK0-55581
R=F : PKO-55621 NH R=Cl:  PKO-55421
R=Cl: =~ PKO-55491 R=0CH; : PK0-55701
R=0CH;: PK0-55731 X =0, NH
7N
X rJi
(i -
L = X=0 X=NH i
NH
NH
41~ 38~ R=H PK0-55291
R=3-F:  PKO0-55591 R=3-F: PKO0-55531
alogs analogs
R=3-CF; : PKO0-55471 ?Qhﬁ@g) (Phﬁé) R=3-CF;: PKO0-55401
R=6-CF; : PKO0-55451 R=6-CF; : PKO0-55381



Piperidine analogs <zzisik>

1. SVWEFEERL. HRSEHEOTEHDNHS. PKO-55681D@ENBEATNELEWMEERS (comp.1) | \i o7
Design, synthesis, and biological activity of novel 1,4-disubstituted piperidine/piperazine derivatives as CCR5 N HAO #°
antagonist-based HIV-1 entry inhibitors Bioorg.Med.Chem.Lett. 2012, 22, 3284-3286 N\/\/N\Q\ comp.1
2. BWEFMH. hERGIEEEDEIREZRY . PKO-55681. 55291 REDBENBATNILEWEERS (comp.2) | \)N\ oo
Identification and Characterization of 4-Methylbenzyl 4-[(Pyrimidin-2-ylamino)methyl]piperidine-1-carboxylate, N ”AG V@r“ﬁ
an Orally Bioavailable, Brain Penetrant NR2B Selective N-Methyl-D-Aspartate Receptor Antagonist N\lfo
J.Med.Chem. 2007, 50, 807-819 o comp.2
ANTOEROEBALEE#EDPiperidine analogs®FIAIc LD, hlRch TL\S{EEa-c SlogP

[CLEA, SlogPDIERETPSADE LD RAFFTEET

O O
O~ O 1
b C | I I I I

a
o H H B B
b f g i k
E\N | AN | XN | AN TPSA
60
NA” N/ H N/)\O N/ [©) 50
NH NH NH NH w0
d: PKO-55681 f: PKO-55291 h: PKO-55431 j: PKO-55251
30
F N - F N - .
L | l%\ |
A8 OGS OIS G OA ORI
e: PK0-55581 " g: PKO-55531 " i PKO-55621 " ki PKO-55591 M o SR T T e R

SlogP and TPSA of compd. a-k



3/4-Aminoepiperidine & 3-amino pyrrolidine analogs

NH
>_—_O
N

Ch

PK0O-56661
N
Cry-
N
C\NH

PKO0-56531

20

Nri
Cri

PK0-55761

N
H
4-: PKO-57261
5-: PKO-57251
6-: PK0-57241
7-: PKO-57231

22~

analogs

<E&Z15#k / K-BBIBIENEASNTLSHHI>

1. 1477 JEIDONKL/NK2RHEENKSICH T 3ERMEZ T I HIELEMEDOBIBELTEA

Preparation of oxime dual NK1/NK2 antagonists with reduced NK3 affinity

Bioorg.Med.Chem. Lett. 2002, 12, 2355-2358 9
3 \NJ<N EHa cl
® saovSsJe!
R/ \”/ \O —_— > CH (o] :
° N, EDoMEEZM :

Cl
Cl

. PK0-55741. 564911.¢BBi#i&E2 SCEBULSYIOFAAHEE B2 RS

Identification of potent, noncovalent fatty acid amide hydrolase (FAAH) inhibitors
Bioorg.Med.Chem. Lett. 2011, 21, 2492-2496

QAQ\/M @JG oy @ 1&@

4-arylpiperazine moiety D&f{fi{4&UTPKO-5576 1 REDE A BRI EHR S
Discovery and SAR studies of a novel series of noncovalent cathepsin S inhibitors
Bioorg.Med.Chem.Lett. 2005, 15, 1687-1691

F 0
cN FfF o \Z/CHB
CH
@Nﬁ or O - 5 N%N . B 3

L, (Y ) wamese @ T o
F

N \//



Spiro-piperidine analogs

NH
N
R——</ N
NN
N o)

R=Me; PK0-30321
R=Ph; PK0-30261

— NH

\_/

NN
NN
N™ o

X=CH,; PK0-31191
X=N; PKO0-51511

H
N

NH
)\
N o
H

PKO0-57891

Br

2

NN
N o
H

PK0-15451

X
N
N o

PK0-31791

NH

O

PK0O-57681
48(46+2)~

analogs

<&ZE5iR / K-BBIEBENEASNTLSHHI>

1. 2,8-diazaspiro[4.5]decan-1-oneF A DIEFETPK0-30321DE A 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 {cHa
|

NH

N
—
NH ©
CHy
Qo /
0

_ N
N | \Sg
Cl N (0]
N |
1 “

2. Piperidinyl-imidazopyridinoneEli{ADIEFETPK0-30261, 51511 EDBAZERI RS
Optimization of azepanone calcitonin gene-related peptide (CGRP) receptor

antagonists: Development of novel spiropiperidines
Bioorg.Med.Chem.Lett. 2009, 19, 6368-6372

o
N\ NH

o)
F3C—\ N\ —NH N\ —NH
\f 3 N ° Y% N /O N
Cf@ — F g F a
_ - st oo L NH N Fo Al A e NH N .
£ T T

3. SpiroindoloneZfDiRETPKO-31791ZAV B IBEDBEAREREIRS
Indolin-2-one p38a inhibitors II: Lead optimisation.
Bioorg.Med.Chem.Lett. 2011, 21, 5270-5273

(0]
NH//

S
_—

*,
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~ Y2 0 BOC

P o Y3 VY N N
Y N COOH R——— .
N Yoo =2 COOH L
& Ve %

4- : PK0-40741 Y=C,N

Pingws S0~ |RerCmermer  FiRe |10 oo T,
' analogs c-Bu,CHF,,CF;,0Me, etc (6+4)~ 7-:PK0-52531
analogs 8-:PK0-52381 PK0-48101
Y 157(145+12)~
©:\>—\ analogs
N COOH
CHj
H,C E

PK0-53931 COOH Oi(com oo COOH
F COOH COOH
F HsC CHj
F

PKO0-25631 PK0-53761 PKO0-52691 PK0-51941 PK0-21701 PK0-22151



COOH

2-yl : PK0-17261
3-yl : PK0-17271
4-yl : PKO-17281

@)

COOH

2-yl : PKO-20361
3-yl : PK0-19671
4-yl : PKO-19681

Y
-2
X Y.3 SV Ry R»
& YaZ
Y5 COOH
17~ Y=CorN R Rj
analogs R=H,F,Cl,Br,Me,OMe,CF;

107~
analogs
F

cooH F
o) COOH F
| F
CH, N

BOC

20

93~

analogs

COOH

O

PKO0-50681 PK0-28321 PK0-27591

COOH

PKO0-16591

[:::L\V/T\
COOH

PK0-52211
N,BOC
.

COOH

PK0-54201




Benzoic acid analogs

Mono functional — o
= o™ )

» [LOTToT o

38(27+11)~
analogs PK0-54651 PK0-54631 PK0-25221

26~

analogs

Multi functional %

ID X,

X3
PKO-17461 F - F

PKO-18161 F

CHj4
/\O
\O
PK0-20571 F /\Q H
e

m
I | T | T | T

PK0-20141 H




189~

analogs

X1 X2 X3 X4 X5
Xs <] - PK0-30991 | PK0-30631 | PKO0-30081 | PK0-29681
Xa | X *e P
P O - PK0-21091 | PK0O-16731 | PK0-20241 | PK0-20161
X N COOH
5 K 29181 | PK0-29171 | PK0-28981 | PK0-29161
84 ~analogs g ) PKO-2918 ) i )
X <> PK0-30111 - PK0-30641 | PK0-49181 | PK0-29691
X, COOH
DERE
P || PK0-20201 - PK0-22381 | PK0-18341 | PK0-19511
Xz N X4
/Oﬁ<F PK0-29191 - PK0-29201 | PK0-29001 | PK0-28991
62~analogs e F
COOH —] | Pxo-30101 | Pk0-30091 . . .
X | X X2 o
ML O PKO-18181 | PKO-38431 : . .
5 1
F
_o Kk | PKO-18261 | PK0-38811 - - -

43~analogs




HOOC X
| X HOOCWM HOOC |\|%(x1 HOOCYN\ X4
/)\ NN | N N|
A N X B 7 C = D =
N 23~ 0 19~ O 11~ o 11~
M analogs M analogs M analogs M analogs
X, AZ! BE! cal D!
-OEt PK0-19471 | PK0-21481 | PK0-43091 | PKO0-43421
-OCH,CF5; | PK0-21021 | PK0-22321 | PK0-43741 | PK0-49771
-OCH,CH,0CH; | PK0-20651 | PK0-22891 | PK0-43101 | PKO0-43781
/O
PK0-21031 | PK0-24841 | PK0-43761 | PK0-42701
~
OAQ PK0-21891 | PK0-24831 | PK0-43731 | PK0-43151




X1

HOOC

R
L
N X5

33~

M analogs

X1 X X3
-OEt PK0-39601 | PK0-38061 | PK0-39581
-OCH,CF5 | PK0-43181 | PK0-39261 | PK0-39591
-OCH,CH,OCH; | PK0-41621 | PK0-38441 | PK0-45001
//O
PK0-41651 | PK0-38841 | PK0-40931
\O
A@, PK0-40951 | PK0-38451 | PK0-39271

. . N

O%( n

N 21

~—COOH

Yi
N =

N

O§§r/ |

N
X COOH
PK0-27341
)
O N

Y
P/J;;;:L\COOH

PK0-52451

O/

O§§ N
J

PK0-24871

"
@] N

)9
e N

PK0-52471

COOH

COOH

COOH
PK0-23261




32(31+1)~ M 48~

analogs M analogs
X4 2-COOH 4-COOH 5-COOH
-Et PK0-26861 PK0-37421 PK0-37431
PK0-25481 PK0-26181 PK0-37801
-CH,CH,0OCH; PK0-27001 PK0-26991 PK0O-35551
/\©\F PK0-25491 PK0-24471 PK0-26391
| :N PK0-27401 PK0-26241 PK0-30191

48~

M analogs




analogs

4- HOOC Xs
ol

5- X,

COOH

&«

40~

analogs

HOOC A\, P
o //\\\K;7 HOOC '/N\N
PK0-37381

HoOC A\ ., Hooc N F
— _ F
\\K:_ii//\\ﬂil;l \\<:_41/ji>4_
CHj o)

PKO0-37691

PK0-13591

PKO0-38871

O O
N N

HooC HooC CH,

PK0-13341

N
/\@l
HooC 3

CH HOOC

PK0-26151

PK0-26761 PK0-49321

iN\N F
O

F
COOH

N
O
— F

PK0-15191

N
H3C //\N

COOH

PK0-38131

SN
N

N
—F

COCH
o- : PK0O-36021
m- : PKO-36031
p- : PKO-36041




X2
N
= —
X1
s N/
HOOC N
O 16~
M analogs
N F N
Qe —®
F o)
N\\/ N\\/
HOOC X N F HOOC X N
PK0-30601 PK0-29641
0
F.F b
F
N N
LK Qe
N\/ N\/
Hooc” XX N Hooc” X N
PK0-34971 PK0-30981

Y

2
55~

analogs

2N =N
N
N7

COOH

PK0-38791

COOH
PK0-37661

=N =N
N
Hooc ™ XX

——

.
PK0-23731 \ /"

COOH

/ /N\

NN N\\<f
CHy
PK0-38011

N




_ N
HOOC -(CH)n SN | \>—x2

g Y; N

109~

M: analogs

7N . N\
- S
N N COOH

N

\
PK0-44591 @ PKO-55211 fs

COOH

N
M N\}CH3
N N

F \\COOH

PKO0-35581 PK0-54751 o

5~

M: analogs

H3C N
= N
WCOOH

N§§//N

PK0-44341
Cd—'S

%\F}COOH

N§§//N

PK0-43971

COOH

= N
S W/N

X

N
N N\<
CH,
PK0-54431 COOH
= N
N

N

N

.
PK0-54681 0




HOOC
H3C 0
PK0-13681

N NH
Hooc” " >s{ 2
0~ Yo

PK0-40361

o)
\\
0=%

COOH
PK0-42371

HOOC

PK0-16561

HOOC

H,C N
3 BOC

PKO-57181

CHj3

H,c” COOH

PK0-24041

HOOC

PK0-28811

HOOC

0—CHsg

PK0-19131

PKO0-57081

Zﬁk\\\//<§Z7\COOH

PK0-28291

O
HOOC

PKO0-30881

T

HeC~ “CHg

O

HOOC

PK0-52181

_COOH
e
J

PKO-57051

_wCOOH
A /O
N
)

PKO-57061

“‘\COOI
O /O
\>\N

.

@ oh

PKO0-57281

WCOOH
o)

O

PK0O-57291

«COOH
O /O
N

o

}

PKO-57431 PKO0-57471
~COOH
PKO0-57461
<E&ZFR>

PKO-57051D#EENERAEN RS
cis-1-Oxo-heterocyclyl-4-amido cyclohexane derivatives as NPY5

receptor antagonists Bioorg. Med. Chem. Lett. 2014, 24, 1458-1461

20

95~

analogs
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Br-benzene analogs (1)

H
S oW O
N
SPW D Ekas > N
| | N
= N\ BOC B
PK0-00571 PK0-04571
analogs
|
9~ Br 4
H
analogs @"N\ A Boc
BOC H
Br
PK0-06021 PK0-03041
= = =
Br H Br H Br H
N ~a0c A “BoC N “BOC BOC
P N
o) N (}\/H
// N
//S\N/© ; BoC
Br O H
0- : PK0-09931 0- : PK0-09971 0- : PKO-10031 o
m-: PK0-09951 m-: PK0-09991 m-: PKO-10051
p- : PK0-08481 p- : PK0-10011 p- : PK0-10071 PK0-01971 PK0-07061




Br-benzene analogs (2)

BI’—I\ Br/@\/

S o » o

o)
NH |
- NH
NH
Br

84~
PK0-00581 PK0-04331
X =NH,,COOH analogs
53~ /©\ _N = 0
analogs o T d 4
HoN P

= = | X NH, PKO-11621 PKO-12171
Br NH Br | Br—
X 2 N COOH _ . . o
(@] g =
OVN’?N @L
N "S-

0- : PK0-09941 0- : PKO-10561 0- : PK0-19201 NH, EN
m-: PK0-09961 m-: PKO-08511 m-: PK0-17861
p- : PK0-08491 p- : PK0-08521 p- : PKO-17871 PK0-31661 PK0-24581




Br-heteroring analogs (1)

AN
@-Br Example-1 Example-2
N
N
=N ~
- /N\N N ) /@N/ /7
\ N\< Br \ j\ o
Br F
R
19~analogs PKO-18111 PK0-20011
Br
N N ;
| o
\N Sy N7 o ’\@/Br
FL F
0P NF
77~analogs PK0-39411 PKO0-39431
= | Br
Br
5 =
N o} o} X N
| T Iy
R O N/ —
30~analogs PK0-42641 PK0-39881

Example-1 Example-2
N
Br
Br /N / N/N
m RGHS T2
. ~ F N
N N F
R2
17~analogs PK0-30201 PK0-30221
o o Br\E\N
XN SN
\E) \@§ “)%
% N O
N (@)
' S C
R
]
23~analogs PK0-41161 PK0-39491
Br Br Br
Za\ \E\N \E\N
\EN\J\O N/)\O | 3 N/)\O
| el
R
12~analogs PK0-41591 PK0-41191




Br-heteroring analogs (2)

N
X X
—|—B _ _ —I|—B - -
[N/j f Example-1 Example-2 @ f Example-1 Example-2
O o
0 // p&
o) N N o]
NN N%YO g F i /_ /N‘><F B SN
Br)\/N\R )\/N\/A B \©/ s N "
Br i Br F F
23~analogs PK0-42151 PK0-42471 25~analogs PK0-41551 PK0-49731
Br
Br N Y\N Br Br
= r | = Br (0]
L | e ~ g / o
N o N 07 SN 7\ . x N N
||2 /W i S FL _N/‘>< N 4 |
17~anal 4 - »
~analogs - .
g PK0-42291 PK0-43031 25~analogs PKO-50161 PK0-50401
O]
P Y
Br (0]
= ¢ Br4</j/<N . Br /_ N
\N/N\R = ‘>< N b
F
F
27~analogs PK0-42551 PK0-41531




Br-bicyclic analogs (1)

4-Br | 5-Br | 6-Br /-Br
X;=NH, X,=CH, :
/
X1=CHa, Xp=NH; TN\ |PK0-27631|PK0-27621|PK0-27891 | PKO-32711
K=
Br
37~analogs
T )=o |PK0-46571|PK0-45911|PK0-46771| PK0-47161
Br Y N
g
o o)
{ Br { J
N— —o —<] | 7 PKO-27651|PK0-27641|PK0-27901| PK0-32721
/@C N @C %| —
Br H Br Br
(@]
PK0-27621 PK0-45911 PK0-27641
N PKO0-46921|PK0-46271|PK0-46931| PK0-47221
BOC | —o0
© N Br// u
NBoc
Br Br
—o — > |PK0-33081|PK0-31741|PK0-31751| PK0-32641
H H Br|// NH °

PK0-46271 PK0-31741



Br-bicyclic analogs (2)

X;=NH, X,=CH,

/X2 X1=CH2, X2=NH2
X1
55~analogs
I i
B 0
NH NH r =
NH
Br Br
PKO-36311 PK0-49051 PK0-37901
Br
Br\@f\NH \©§<NH
N)\) N)%o
| H
PK0-37081 PK0-43461

5-Br 6-Br /-Br 8-Br
i
2w |PKO-36321(PK0-36311/PK0-36301| PKO-38961
Br\/\
7w |PK0-49711|PK0-49051| PK0-49041| PK0-49261
BrX
O
; | T |PK0-43471|PKO-37901|PK0-37101| PK0-37911
Br S
N NH
Br|// K |PK0-37091(PK0-37081|PK0O-37071| PK0-37881
|
7 "™ |Pk0-49851|PK0-43461|PK0-38491 | PKO-45971
Br// N No
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Spiro compounds (1)

—Hor PG
/ )n /H or PG
N
< o
/ \n (\)n
PG-N N-H or PG
) Hor PG
or
= /
N
H
s )n
n
>X< COOH
......... A,

) 4

218

(216+2)~
analogs

b) 4

150~

analogs

2

19~

analogs

(@] (@] 0
Hyt/ H—4 Hy 87
F X X X NH,
NH | NH NH o=S
_ g
N F
PK0O-55261 PK0O-51771 PK0-54241 PK0-49961
O
NH // BOC
o) //\NH ~N .,
HN BOC N’ N—BOC
PK0-52861 PK0-52731 PK0-48551 PK0-50381
s COOH BOC\NQA\COOH BOC-N%COOH
(@]
PK0-45981 PK0-33151 PK0-48531




Spiro compounds (2)

N—H or PG

’n

D%

109~

analogs

)4

112~

analogs

N N H "
N N
N| / ,:_|\ F—l\
| / I / o
o)
F L OF o o y

BOC
PK0-47041 PK0O-51881 5-: PK0-22181 6- : PK0-48471
6- : PK0-23591 7- : PK0O-48481
7- : PK0O-22791 8- : PK0-48491
8- : PK0-22801 9- : PK0-48501
N
H \ O
\ N ——Q0 | \ N 40 Sgo
F —0 F—r
= =
NH X N
© H
4- : PK0-46541 PK0O-51781 5-: PK0-21291 X=H : PK0-53941
5-: PK0-45891 6- : PK0-23581 =F : PK0-54241
6- : PK0-45901 7- : PK0O-20871
7- : PK0O-47351 8- : PK0-23211
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SARAEBB¢ULTER huBEtgeLTGER

U U
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r r F r F
H
D/><:>N—Boc Br N
HOOC NH, —O0
COOH
F Br
Ay
HOOC T o H
BOC

Protected-Amine Protected-Amine Br-Ar+COOH Rr-Ar+Amine Unnatural
+ COOH + Amine Amino acid

*BERDNBFESDBBEHAAENDEDCET, AUSFILSATSY—DIERNEIETT
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“Protected amine + COOH" analogs

BOC
/\ R ] y
I : . R N
HOOC— ——Linker—Amine N—BOC
A HOOC ) oo
N 10~ N 38~
M analogs M analogs
9
peVes
PK0-31981
SN PK0-03641 HRC

BOC

Ty O~
\/ '\Il
W PK0-02081 i PKO-53681
© N\BOC
H

F

CcO
Hooc N @%‘* o- : PKO-55171
//\\ PK0O-02011 e m- : PKO-55181
O O N\ N
B

’ - 1 PKO-55191
g BOC




“Protected amine + COOH" analogs

n
HOOC N—PG
" n n=0,1

Py,

HOOC

N—BOC

‘ Others | ~
% :-n]e-llogs

8~

M: analogs

17~

M: analogs

HO‘E N—BOC
PK0-48531

HOOC
PKO-33151
HooC
%N—BOC
PK0-44561

PKO0-28311
PKO0-29761
PK0-28321
PKO0-27841
PKO0-28351
PKO0-27851

OH OH

[ N/\

R—— K/N
= NEOC 'il

o-F : PKO-47681 -

m-F PK0-47691 ]

oF : PK0-47931 PKO-47811

0-OCH; :  PK0-47971

m-OCHs:  PKO0-48271

p-OCHs:  PKO0-48281

PN
=y * )
BOC NﬁBOC
PK0-49081 PK0-03911




“Protected amine + Amine” analogs

F PK0-11031

OH

BOC

o R HN H
| ! )% T
H ~BOC o
449 PKO-44741 PKO-24211
(439+10)~
NH N,BOC
H,oN

analogs
PK0-48551 PK0-50381

BOC~p

Cl
F3C—<E >_ |

PK0-0578

K
?OC
N
N
N
P
NH,
PK0-32781
H
N
X
=
(@)
N
BOC
6- : PK0-48471
7- : PK0-48481
8- : PK0-48491
9- : PK0-48501




“Bromide + COOH" analogs
‘ Br + Heteroaryl-COOH |

25~

0 COOH

R R M analogs
n=0,1

:2(5"’ Br N Br [::N
analogs ©i/,\’,}\c.m ©1/N\/>\C.7H
PK0-12171 PK0-26201
OX Bf\@\ CoOH /@\
N \ Br N \ C.)H
BOC \;g Q’

PK0-10591

PK0-28341 PK0-24581 PK0-26281

Br
o) H COOH
COOH N
Br C r XX \N
o i Br COOH ®

PKO-16281 PKO-18511 PK0-38221 PK0-35891




“Bromide + Amine”

analogs

| Br + Free-Amine |

112~

% analo
gs

NH,

o
PKO-16851

NHCN—BOC

Br PK0-00571

/©\/N
Br NN

~—

CHs;

H,N
PK0O-11621

H
N
—O0
Br
N

PKO-31781 "

LI
Br

PK0-53341

Br\@v'\'@/\l\l

NH-
PKO0-31661

| Br + Protected-Amine |

40~

M: analogs

N 0
(0] -~ "BOC |
| Br
N
N
H .BOC
N
Br H

PK0-04571

PK0-01971

H
\ N
“BoC

0- : PK0-09931
m-: PK0-09951
p- : PKO-08481

PK0-03041

BOC
e} N/ H
// N ””\
//S SN BOC
H Br

PKO0-06021

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




Czai)
Unnatural Amino Acid

N-Protected
Unnatural Amino Acid

55~

M analogs

Side Chain & N-Protected
Unnatural Amino Acid

25~

M: analogs

WY
Fmoc. >\

KUA-00711

KUA-00721

KUP-10031 KUP-10351

N COOH
H

COOH

[

"Fmoc

NH, .BOC

)\ P
NN bf m
N N/ 5 /M t H

Fmoc. /g >\
”I')j N COOH Fmoc ~N
Fmoc. H H

COOH

H COOH
KUA-00391 KUA-00501 KUA-00661
OBn
ﬁ O,tBu 0
u N
I""/g \L\A Q(EMCOOH
Fmoc. - H2N COOH © AN Emoc
N COOH
H
KUA-00831 KUA-01391 KUP-10071
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KISHIDA ORIGINAL VIRTUAL LIBRARY (K-LB)
K-LBlZ. K-BBZIEBREFETBIIN—FVvILSAISU—TY

/ 7=YBB \ / th,E4&BB \ / ANRYEBE \
QO™ Tl = 20 || e )
e i I ° Hooc /R(N Lﬁ JU
) AO
v L
Naah=Y
d

B FEE TN —FrIL I T35 -
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KISHIDA ORIGINAL VIRTUAL LIBRARY (K-LB)
BERFAEOREEDBFADEICED, FLRSATSU—DHREAETT

Benzylamine analogs

Q,ﬂ = m
| & -
SN — »
PKO-21651 2 35 = NHz L op - PKO-10631 PKD-53341
~
R=H, F, C1, Br,
analogs e
\N:@\/N o OCH;, CFy, etc. (JI':?‘;::)N I ‘ —8c
IH; Fob
2 ;3
pro-20751 F 174~ F PKO-11031
analogs
r"\ /@\/“"' Mono-alkyl type Di-alkyl type Cyclic type
07\J 57 ~analogs 114~analogs 3-~-analogs
o PRO-49801
Hy P o. " | wn
@ - Do |
oo | g 1
\@\/MZ B0 o e
PKO-25581 PKD-84741  PKD-44451 PKD-52331 PKD-37021  PKO-44481 PKO-48041  PKO-48501

Phenylacetic acid analogs
YS/Y{.“Y.‘ = o
F. [}
o — ) ﬁ@f?
F 4\.{// COOH vﬁ
5 y COOH
10
COOH

4- : PKO-40741 ¥=C,N

5- : PKD-40751 50~ R=F,C1,Me,i-Pr.c-Pr, Ry Ry S-:PK-52511
T PR 7Ll Me-Pr.c-Pr, 6-:PKD-52521
& ¢ FRO-a0771 analogs c-Bu,CHF,,CF;,0Me, etc (6+4)~ et
analegs 8-:PRO-52381 PRO-48101
157(145+12)~

GHy

F F F
PKD-53931 COOH H
o @Eﬁ & . B QX““‘
F ! ot Hy i ‘Y HE Hy
Oﬁ :&D

PD-25631 PID-53761 PID-52601 PRO-51941 PRO-21701 PRO-22151

@: analogs
»}“ 00H
e

2R EE BN —FvIL 1T 3 —
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KISHIDA ORIGINAL VIRTUAL LIBRARY (K-LB)

BLVWDFEZLDSD. 203D HEAB/N—FVILSATSU—
A=—2P7XBBOMEIEDERICED., fMMEDOEVNEY MESTIHDIBGETEETT

< Molecular Weight —
o N/N\ﬁ > . HN—f\lfo
; oR | N
@ ’\lféNH F 9) ’

MW 336.4 MW 407.5 MW 526.5

o)
pe o O <k-0 ] Nﬁ( NH
h %J I =g O
\N,N = N CHs
//}q

MW 448.5 MW 613.6 Fc
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Tetrahydrothiopyran dioxide analogs

Structure R X=NH, | X=COOH Structure R X=NH, | X=COOH
H PK0-39661 | PK0-32691 H PK0-49861 | PK0-49721
0-OMe PK0-43231 | PKO0-43211 o-Cl PK0-53781 | PKO0-53971
m-OMe PKO-54111 | PK0-41781 02\\8 \_R m-Cl PK0-53581 | PKO-53981
p-OMe PK0O-54121 | PKO0-41331 _ p-Cl PK0-53541 | PK0-53771
- o-Cl PK0O-41811 | PK0-41771 ) o-F PK0-53561 | PKO0-53951
Y m-Cl PK0-53991 | PKO0-42001 m-F PK0-53571 | PKO-53961
o N p-Cl PK0-43531 | PKO0-43481 p-F PK0-53401 | PKO0-53761
! R o-F PK0-41791 | PKO0-41751 Me PK0-39651 | PKO-32681
m-F PK0-42021 | PK0-41991 Et PK0-42381 | PK0-41981
p-F PK0-41801 | PK0-41761 Q iBu PK0-42781 | PK0-42351
0-CF5 PK0-43541 | PK0-42011 0="S . CH,-cPr | PK0-43221 | PK0-42361
m-CF5 PK0-45381 | PKO0-43491 CH,-cBu | PK0-42391 | PK0-42371
p-CF; PK0-45391 | PK0-43501 X CH,CH,OCH; | PKO0-43521 | PK0-42761
}> 61~ 2-Py-CH, | PK0-42791 | PK0-42771
analogs  wescifinder CIRYT S T HIRBNERG T SPy-CH; | PKO-53551 | PRO-551
<&SZFHR>

1. Tetrahydrothiopyran dioxideB4&DE AL, Fxh - JEFERICZHRIIZoT=SHHI
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




Fluoro-containing BBs for 1°F-NMR screening

KfEDScaffoldicxUT.

JVRREFEZB/ENI(CEA
1842
(1818+24)~
analogs

NEW'!

F

F

N
H

4-: PKO-57261
5-: PK0-57251
6-: PK0-57241
7-: PKO-57231

4-: PK0-47851
5-: PK0O-32651
6-: PKO-31761
7-: PKO-55261

Sha _@
5

6-:
7-:
8-:
O-:

N
BOC

PK0-48471
PK0-48481
PK0-48491
PK0-48501

H H
N N
[ \o2°
] P —Q0 S:RD
E
N N
H H

PK0-54241

2-: PK0-54271
3-: PK0O-54281
4-: PKO-54291

COOH

2-: PK0O-55171
3-: PKO-55181
4-: PKO-55191

2-: PK0O-41751
3-: PK0-41991
4-: PKO-41761

PKO0-38871

WtoBBEFEAUEFBDDIC LD, by MEEMZEREBULESBXNIEHchELE

Comprehensive approach of 19F 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(19) 14299-14310
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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. Satoru Nagatoishi et al., Bioorg.Med.Chem. 2018, 26(8) 1929-1938

2. Comprehensive approach of 19F 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(19) 14299-14310

<K-LB>

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



