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(26) (4R)-6,7-t}o| F 2 2-1-(3,4-t}o| FR 2 Hd)-3-WE-4-Z 2 F-3 4-T}o]s}o] = Fofo] AFEH; 27)
(4R)-3-WE-1-(JZeel-2-U)-4-Z 2 F-3 4-t}o|slo| =2l Z[g]olo] 27 &H;

(28) (4R)-1-H-"-3-Wd—4-Z2F-3 4-t}o|dlo]| =R olo] AF=H;
(29) (4R)-4-o&-3-we-1-8]d-3 4-t}o|slo] = 2ojol AF &Y ; &
(30) (4R)-4-&AH-3-Wel-1-7d-3, 4-t}o]slo] = Zolo]| 4~ d] &

ﬂJ

3,4-tjolglo|ERoto| 2w FEA Y AT
g2 5] whg2] 1o urERd upel ol

& 2 3 3gE 3% 718l LEID(Co(IIINA Fu B (A Al Frjel wEAIA 3hghE 1
GA(HA D5 E E¥eks, A7) 38 12 A1HE 3 4-tholste] ERofol AT md FieAe] A

rRéR rRi R
5 5
e P e
A H (\/ oA 1 N
R8™~I—""H R! = R8 ™~ R2
R7 R7 R1
2 3 1

A7) A8 2R OWA R A skt 1ol Aels uhsh g,

37 e 32 (O)-YATFRE e AY F U
v S A=, 7] ZREIDA Sl [CpxCo(C0)I1181 AY = Ak, olw, 7] [Cp*Co(CO)I.]= Tholo}
ol (Ftrd) (et Ao 22 FEltold d ) IR E (1)
(diiodo(carbonyl)(pentamethylcyclopentadienyl)cobalt(I11))E on|3ly, "Cpx"& A Eelu|EArlo] 2 A Elr}o]
odld = (Cpx)E vl s},
A A=, A7) &4 Euf= An ofAlE|o]E(silver acetate, Ag0Ac)Ql ALY 4 Ut}.
A7) f71emE 2,2 2-EYZF 2 erS(TFR), YUZE2Wek(DOD), tHd ol =(DNF), olere, HEZ
Sto| =2 FFEH(THF), WA, KOH/MeOH, MeOH, EF<l, 3NAF, tdgolA Eolu]=(DMA), Tlo|AZZHo e Z, t]o
gole| =, vk, tugdAZAle]=(DNSO), otAE 2 FEEHAOR o]FoljA i FORIE AYHE 1% o
Aol AY 4 3, ufEAFAE, 2,2,2-EFZF 02 (TFE)Y = 9},
A7) de-2 1olA | ©@A 1ol C-H ol d 2 Flo|=Roln|y o)A HE-L-0] °]$°1X]E Zi%] T Ak, o]
w, ZHE(IIDA Sulo] 28] C-I gHdolHo] o]Fgx= AL = 9
o] o] o] Fofx= AY F Ur}.
A7 @A 12 90 WA 130T &l A 10 WX] 15A1%F &<t o] FoiX &= AY F i, vEAsiAE 90 WA
1109 ==olA 11 WA 1327 &< o]FofA= AY F 3o,

HEZF A = A58 FH 2AHE

7] sheh4 12 EAIHE 34-tholstol SRotol AFEY fEA HE o]o] Hom
Iy EE AR oA 2HES AT,

_Oit‘
oo
N
NS
olr
%
ult2
filo
Hd
%
ol
ol
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[0121]

[0122]
[0123]

[0124]

[0126]

[0127]

[0128]

[0129]

[0131]

[0132]

[0133]

[0134]
[0135]

[0136]

[3}e}4] 1]
r¢ R
5
i (\/ )\\ SN
Rs/\|7/ R2
R R
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e 3 d-tolste| ERotol ] ml FiAlE A FolAlel A R AT oY JHH] Agor Fod
T Jer, AASE Fgoll= BE Abshs S, SFA, 29A, S84, SelAl, AdSdAl 5o 34
Al E= BYAE ARgste] Alzdd

s 9% A AlAlel= AA, A, Akl AyA, AEeA], ERTA] Fo] EeHW, olfd 1y Al
T sk ol el i wHe] 3 4-velsto]ERotol T md FLAlel Aok i ool HIA <& =49,
A, B, FAE 2~ (sucrose), HEL ~(lactose) B AT & 4lo] ZAHT. F3h, W BHA
ol vt XEjEolE € 2 §@AEE ARSET. A7 FolE A A AARE dgA, HeAAl,
Al B AIRA o] sidE=d, £33 AReEe e YA =, dAE
s BYW F&A, AuAl, A, BEA Fol x3E & vt

St A A ol =
A gA2E Ei—éiﬂ%ﬂ%, Zedga 222, 27
o =) o

ob 2 FAF 7bed dzHE Fo] AHE = dvk. #AAY] VA= AsE(vitepsol), HERE, E9
(tween) 61, 7H7keAl, eh-dA, SYAE, Aetd So] AH82 5 Q.
w3, & 3o 3 4-volgtolmRrotol T md Ao A thF maH] T @xpe] o], =5,
g, FolgE, A 9 A el wet debd 4 glom, dwbH o oF 0.001-100 mg/kg/delH,
FAsHA= 0.01-35 mg/kg/Dolth. wFA7F 70kg?l A #Aks 7IEoR & o, dubHo® 0.07-7000 mg/<d
oln], nigk A= 0.7-2500 mg/Aolr, oAb = fabe] wddo] whel AAAE Ao 1Y 13 WA 3]
2 5E Fo¥ Fx Sl
HEZF A £ AAE A7 F e A3YF A=
at7] steta] 1= FAIHE 3 4-tholstol mRofo] aFmdl A = o] ofdtHow 8rted dS et
= M T A £ NS AVIeAE e AAE 2AEES Aledd
[s}eb4 1]
3
R+ R
5
RACIN sy
( A
R6 | R2
R7
R1

14 ol g e} eh).
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=
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=

=
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S

to|ER2olo]l AR EY A9 Ax
1o YiERA wle} o], NH-AE] 9 (NH-ketimine, 3E 2)
(&4 1S &3l 3,4-t}o]

[e)

o

9|

2

=]
gl

[e)
34

<A Zd]> 3,4-T}o]

]_
carbonate) %A (33E 3)ZHE Cp*Co(I111)
o] FhaAC =

s

T
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[0152] [9H-&-2] 1]
R4 R3 R4 R3
RS I~ A RS I~ A
<a N , _~_0COMe < N
RO T R BAT L Rel R
R Y R
[0153] 2 3 1
[0154] TAHoR, QB A%W Schlenk 5B E AF wj7)8lw ol2Z oz 3 3] ZA3 e AF w7)ske] =
23 d27Z o]F A AT, Schlenk EﬂA@Ad%4mg02moVﬂﬂﬂ&l AgOAc7} #7}%l Schlenk HH
& FHF=(fume hood)® &7]3 of23 EH7]o] A4 skqlrh. o= tir]stel [Cp*Co(CO)I.1(9.5 mg, 0.02
mmol), NH-AE]W (0.2 mmol, 1.0 B), &4 wHE7lHYo|E F5A4(0.36 mmol, 1.8 @) ¥ 2,2 2-EfZF
LR2AEE(TFE, 2.0 mL)E FH7Iskgltr. olwl, 7] &4 vWEstRvelE fFE2A(IFE 3)2 ()-YAF2E
Zt= Y Y. BAdE EFRES HEE glold Ho=® WEEA 100ToNA 12A12F F¢F wyk 3igith. MF
st Al &wlE STA7IaL, HAEg YAE AHEsle HY ZzetE addE 53 YAEEEE DS 5
=
[0156] B AlxgHoes F5E AAld 1 UlA] 309 3,4-tho|dto]=Rolol aFEd FEA IFE(SIFE 1) 317
X 19 E 20 YeER vk} Zr
¥ 1
ERE a5ty ERE EEEER
1 3-methyl-1-phenyl-3,4-dihydroisoquin 2 3,6-dimethyl-1-p-tolyl-3,4-dihydroisoquino
(3a) oline (3b) line
H

)
H

3 6-methoxy—1-(4-methoxypheyl)-3-methy 4

3-methyl-6-phenoxy-1-(4-phenoxyphenyl)-3,4

(3¢) 1-3,4-dihydroisoquinoline (3d) —-dihydroisoquinoline
/
g
~0
B
o /\H)k
5 6-fluoro—1-(4-f luorophenyl)-3-methyl 6 6-chloro-1-(4-chlorophenyl)-3-methy1-3,4-d

(3e) -3,4-dihydroisoquinoline (3f) ithydroisoquinoline

Cl

L
Cl
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7 3,7-dimethyl-1-m-tolyl-3,4-dihydrois 8 3,8-dimethyl-1-o-tolyl-3,4-dihydroisoquino
(3g) oquinoline (3h) line
I Iy
9 6,7-dichloro-1-(3,4-dichlorophenyl )- 10 1-(3,4-dimethoxyphenyl)-6,7-dimethoxy-3-me
(31) 3-methyl-3,4-dihydroisoquinoline (3j) thyl-3,4-dihydroisoquinoline
Cl
O
C| N
Cl
11 1-(3,5-dimethoxyphenyl )-5, 7-dimethox 12 5,6,7-trimethoxy-3-methyl-1-(3,4,5-trimeth
(3k) y—-3-methyl-3,4-dihydroisoquinoline (31) oxyphenyl)-3,4-dihydroisoquinoline
13 3-methyl-1-(naphthalen-1-y1)-3,4-dih 14 3-methyl-1-(naphthalen-2-y1)-3,4-dihydrobe
(3m) ydrobenzo[h]isoquinoline (3n) nzolglisoquinoline
~ ¢
DY
15 6-(benzold][1,3]dioxol-5-yl)-8-methy 16 5-methyl-7-(thiophen-2-y1)-4,5-dihydrothie
(30) |178,9-dihydro-[1,3]dioxolo[4,5-f]iso (3p) nol[2,3-clpyridine
quinoline
S .~
S \N
\ H
17 1-butyl-3-methyl-3,4-dihydroisoquino 18 1-butyl-6-chloro-3-methyl-3,4-dihydroisoqu
(3q) line (3r) inoline

Cl
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19 1-butyl-3,6-dimethyl-3,4-dihydroisoq
(3s) uinoline
~N
* 2
L] EEEer L] R
20 (4R)-3-methyl-1-phenyl-4-propyl-3,4- 21 (4R)-3,6-dimethyl-4-propyl-1-p—tolyl-3,4-d
(6a) dihydroisoquinoline (6b) ihydroisoquinoline
Ho
DY
22 (4R)-6-methoxy-1-(4-methoxyphenyl)-3 23 (4R)-6-chloro-1-(4-chlorophenyl)-3-methyl-
(6¢) -methyl-4-propyl-3,4-dihydroisoquino (6d) 4-propyl-3,4-dihydroisoquinol ine
line
~ cl
Iy ()
e} - Cl :
| (/5 (//
24 (4R)-3,7-dimethyl-4-propyl-1-m-tolyl 25 (4R)-1-(3,4-dimethoxyphenyl )-6,7-dimethoxy
(6e) -3,4-dihydroisoquinoline (6f) -3-methyl-4-propyl-3,4-dihydroisoquinoline

Abs
~
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[0162]
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26 (4R)-6,7-dichloro-1-(3,4-dichlorophe 27 (4R)-3-methyl-1-(naphthalen-2-yl)-4-propyl

(62) nyl)-3-methyl-4-propyl-3,4-dihydrois| (gp) -3,4~dihydrobenzolglisoquinoline
oquinoline
C I Abs

g
I
r

28 (4R)-1-butyl-3-methyl-4-propyl-3,4-d 29 (4R)-4-ethyl-3-methyl-1-phenyl-3,4-dihydro
61) ihydroisoquinoline (67) 1soquinoline

30 (4R)-4-hexyl-3-methyl-1-phenyl-3,4-d
(6k) ihydroisoquinoline

L

<Al 1> EAED ALS T KA 52 A &4 53

2 AFde AFHE olgstd vl AAd 1 uA 309 gEEH F27F ule- fFARE 10X1(8-
methoxyquinoline-5-carboxylic acid) 3}&E3} KDM4A @ A3} Bx} =7 AAS AAt. 22 =7 AAk
o Alg3 AT EYO]E Genetic Optimization for Ligand Docking(GOLD) ZE 1S Alg3ston €A o
A<l KDM4A<] PDBID:= 3NJYZ RCSB (www.rcsg.org) AFOIEE o] &3l3ith. 85tE<e] %+ ChemSketch ~ZI1
WS o] &3te] 23 Fx=E YERH & Discovery Studio v 4.5 (DS)E o]&3le] 3xpd+x= HASST.
SRS Uz HA5ES a4 DSER 1M CHARMN E~UES AMESte] H A3} o]F B w7 *EBoP
Atk. eAgWAY A ]2 TYRI32, TYR177, PHE185, HIS188, GLU190, LYS206, TRP208, CYS234,
HIS240, LYS241, HIS276, CYS306, CYS308 {7153} Fe' wlgol& o o]FojAdt AL Sl ¥4 &
e ] 8 SFHEel AT A= HAE A AAsiA 4 A fAT Aol 10A "=
AAQste] | e Ba AL 100W4 FaAEgtt. HEHoZ YERE GOLD fitness score®t oA ¥
4e EUE A9E =&3%l.

to ¥
e
(o]
(o)}
o
=3
w
W,

GLU190, HIS276
AFRRS HAEE A

E
2
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[0166]

[0168]
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)

o%
~

4
10

>

2 DHIQ(X3) (A Ale]l 1 WA 19), DHIQ(X6) (AA]d 20 W=

1A S G, et 29 10X19 =7 Herd &
LA 27, e 25 B AN 2% F 7] BEHE
11, AAlo 27 3}gHEo A3t =5 EZE YEPPJATHE 2 2 F 33%).

oY o
Ry r_?lll

m>~
NS
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N
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o 119 3E(Z 4 2 % 2 F2)2 &7 ALE 69-o|n | 100HF 97719 5
Ak, glFEa FE2A I0X19} E‘Qo}ﬂ TYR132, GLUI9OW #t7]9} =24%HS ¥4
gk ASP191, SER196 ASN198®W %7] 23S PAste], I0X17+2ETh A o] o}
Attt AAe 27H FFE(E 5 2 T 3FF)L 67.389 =7 A4 95719
sholskQith. TYR177, SER288W Z7]¢} 4 AFS A=l

, PHE185, HISI188, ALA134, LYS206¥ 7]} 2
o2 gasieltt. olele] T gFEEe] A9
ko] B4& AT 7S skl

X0
o e
o
ol

™

it
T
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s !

PORTTaES

2

s

#£ 3
10X1
GOLD Score | Cluster(iooea)
| se0 | oox |
Z 4
DHIQ(X3)
“ GOLD Score | Cluster(iooea) m GOLD Score | Cluster(iooea)
97 * 10. 3g 54.9
52.8 26
11. 3b
46.0 15
519 44
12. 3f
47.7 20
59.5 20 51.4 20
13. 3p
5. 3n 59.4 18 46.0 43
57.8 44 14. 3j 50.8 42
57.9 26 15. 3e 46.3 70
6. 3m
52.8 31 45.7 35
16. 3a
57.8 26 45.6 50
7. 3i
52.0 a7 1. 3s 43.60 37
8. 3h 56.3 93 42.9 25
18. 3q
55.6 24 41.9 31
9. 30
48.7 28 19. 3r 40.8 10
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[0170]

[0172]

[0174]
[0175]
[0176]

[0177]

[0179]
[0180]
[0181]
[0182]
[0183]

[0184]

[0186]
[0187]
[0188]

[0189]
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5
|JI !r_' ‘/J. J
)e)) GOLDScore | Cluster({iooes)
58.1 23
4. 6k
549 38
57.6 30
5. 6g
571 44
6. 6d 56.3 59
7. 6b 56.0 49
8. 6e 549 36
9. 6a 51.4 83
10. 6i 496 30
11. 6] 47.2 63
sk B oddol w2 A7) gleh] 12 gAIEE EE2 54 ) oy Ju2 AAS ) Jhesteh. sl
2 dgo] mE A7) gsh] 12 BAHE eSS 2R R A 2E AASE Y-S dAgt Aow
£ o] oo gAHE AL ofr}.

<A A 1> AkA L] A=
sheta) 1] 3hghE 2 g
T lg

4719 s EFsta 7hxe] FH8k AAE AZsHT.

ekl 19 33 100 mg
SFEFARE 100 mg

S 100 mg
22glo}AAt Wl ¢ 2 mg

718 AEE R F, S AA Aol wEkA ebgstel AAE Azl

<AA ] 3> A Ax

s}sha] 19| 3= 100 mg
SFEFEAR 100 mg
i 100 mg
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26 mg
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180 mg

Hlobgiat uhy
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NaHPO,

<A A 4> FAMA S A=E

[0190]
[0193]
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Salt bridge
Metal acceptor
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GLU190
GOLD Score
56.0
99/100




SIHES

EH2
DHIQ(XS)_3I( PHE1S5 Hydrogen bond
TYR132
GLU190
ASP191
SER196 SER196
ASN198
= !
TYR132 ‘%\I\ Pl pair
+“GLU190 EPRE
PHE185
TYR177 Pi-Pi T-shaped
% TYR175
GOLD Score
ALA134 TYR175 69.0 Metal acceptor
97/100 Fe
EH3
DHIQ“(‘S’_’E PHE185 Hydrogen bond
TYR177
HIS188 SER288
' { Pi-Sigma
PHE185

# GLU190Y~"
&

Pi-Pi stacked

HisS188

Pi-Anion
GLU190
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