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W AT T F ZANDH - EFAL olgRHo] ¥ ArntEIANE B AAT F cpolEnz
dEls n-sa GulE BRI ol 8shel Adgskol kel wAQl FASTE (2.2 g, 1202 AT
I NWR (400 MHz, CDCl3) 6 7.93 (d, J = 7.2 Hz, 1), 7.92 (d, J = 8 Hz, 1), 7.60 (t, J = 7.2 Hz, 1H),
7.51 (d, J =7.2 Hz, 1H).

Azl 1-2: g S-mElz[d] SAE-2-7HE A o] E (] 8, 5-2843))

2-otn| = tiAle] 2-opr|—4-HEHES AMESHE RS AYstas ] Axd 1-17 d3 Wyoes F
A3t (quantitative)S Ak,

1H NMR (400 MHz, CDCl3) 6§ 7.67(s,1H),7.55(d,J = 8.5 Hz, 1), 7.35 (d, J = 8.5 Hz, 1H), 4.57 (q, J=7.1
Hz, 2H), 2.52 (s, 3H), 1.51 (t, J=7.1 Hz, 3H).

Alze] 1-3: o9 5w BA M [d] SAE-2-7H e o] E (o]}, 5-30]ebdh)

2-or| sl wialel] 2-opv]m-d-v S A A =S ARE-S)
EAS=(0.76 g, 68%) = LAt.

rir

A& ALlstaie A7) Az 1-13 4 Yyes

' NR (400 MHz, CDCly) §7.56(d,J = 9.1 Hz, 1H), 7.31 (d, J = 2.5 Hz, 1H), 7.15 (dd, J = 9.1, 2.5 Hz,
1), 4.57 (q, J=7.1Hz, 2H), 3.89 (s, 3H), 1.51 (t, J=7.2 Hz, 3H).

Azl 1-4: o€ 5-222ulx[d]$AE-2-71 8 A o] E(o]a), 5-42hE)

2-olm s thAle] 2-ofn--4-FRB2HES ALLEE AL AQetus A AR 1-13 FY3 WgoR
TASEE(0.71 g, 23%)S ).

H ONMR (400 MHz, CDCly) §7.89(d,J = 1.9 Hz, 1H), 7.62 (d, J = 8.8 Hz, 1), 7.52 (dd, J = 8.8, 2.0 Hz,
M), 4.58 (q, J=7.1Hz, 2H), 1.52 (t, J = 7.1 Hz, 3H).

Aze] 1-5: oY 5-EFQ ZME[d] SAE-2-7H A eo] = (o]3h, 5-5ehEh)

2-oluweslis TiAle] 2-obrln-4-BF O B E AgSHE AL ASSaE 37 Axe 113 AT Pyom
EASTE(0.48 g, 159 AT,

1H NMR (400 MHz, CDCl3) 67.64(dd,J = 8.8, 4.0 Hz, 1H), 7.58 (dd, J = 7.6, 2.4 Hz, 1H), 7.31 (dd, J =
9.1, 2.5 Hz, 1H), 4.58 (q, J=7.1Hz, 2H), 1.52 (t, J=7.1Hz, 3H).

Azo] 1-6: WZ[d] $AE-2-7} 284 (ola}, 2-10]25h)

5-1(1g, 5.2 mmol, 1 eq)¥} FAZFVESH (1 05 g, 26 mmol, 5 eq)S HIET}sto| =2 FH(THF) ¥ &9 &E3&0
LA & AF2ollA] 2A17F wnkekSITE. T4 o]% 4N GAakgdS A7t A wi7hH] A g
ARE 25 TAE AFste] EEA F’Jﬂd EASRHE(2-1)(0.4 g, 44%) S L.

1H NMR (400 MHz, CDCls) 67.92 (d, J = 8 Hz, 1H), 7.70 (d, J = 8.0 Hz, 1H), 7.55 (q, J = 1.2 Hz, 1H),
7.50 (q, J=1.2 Hz, 1H), 4.58 (q, J =7.2 Hz, 2H), 1.51 (t, J = 6.8 Hz, 3H).

Az 1-7: A2 5-vEHZ[d]SAE-2-FrE 5 (]38}, 2-28}8))

5-1 thAlel 5-28 AHgSHE AL ASsut 3] Azel 163 FAF PHow

29t

=1

Ashgre(2-2) 8 dFA o=

I NIR (400 MHz, DMSO) & 8.68 (s, 1H), 7.74 (d, J = 8.5 Hz, 1H), 7.72 (s, 1H), 7.41 (d, J = 8.4 Hz,
1), 2.46 (s, 3H).

Azl 1-8: oY 5-vlFAMZE[d]SAFE-2-7F 254k (o] 8, 2-30]2}3)

5-1 tjale) 5-38 A}&3tE AL AYstnE A7) Azxd 1-67 T WHoz TASIE(2-3)(0.5 g, 85%)
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[0135]

[0136]
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o
ne

At

I NMR (400 MHz, DMSO) & 8.69 (s, 1H), 7.77 (d, J = 9.0 Hz, 1H), 7.44 (d, J = 2.1 Hz, 1H), 7.18 (dd,
J=9.0, 2.5 Hz, 1), 3.84 (s, 3H).

Azl 1-9: A9 S-S 22z [d]SARE-2-7 2 54k (o] 8, 2-429})

5-1 tialell 5-48 ARgshE 3l AQJdtae 4] Az 1-63 FUdg WHoR FHASFE(2-4)(0.26 g, T4
%) AU

' NIR (400 MHz, DMSO) & 9.61 (s, 1H), 8.09 (s, 1H), 7.07 (d, J = 8.8 Hz, 1H), 6.93 (d, J = 8.6 Hz,
1.

Azl 1-10: A9 5-FF e 2wl [d]SAE-2-7t2 5k (o] 8, 2-5ek3)

5-1 thalell 5-58 Abgsh= As AQstas 7] Az 1-63 L WHow wASGE(2-5)& AFHew

At

I NR (400 MHz, DMSO) & 8.83 (s, 1H), 7.92 (dd, J = 8.9, 4.2 Hz, 1H), 7.82 (dd, J = 8.5, 2.7 Hz,
1), 7.47 (td, J =9.4, 2.6 Hz, 1H).

[Azxd 2] 384 1119 SFE A
Az 2-1: 2-(4-WAHH g -1-2) ol EYo| EF

4-AHHH(0.5 g, 2.9 mmol, 1 eq), BERIANEUEH(0.34 g, 2.9 mmol, 1 eq), oFo]SUIUEE

(0.09 g, 0.58 mmol, 0.2 eq), ©AFZE(0.6 g, 4.4 mmol, 1.5 eq)S N,N-tjH EZEi‘ﬂ-‘]}o]‘:(DMF)Oﬂ o] &

60TCoA 4AZF wREsIITE, W-g T4 & Ao del x3) P@M‘EE”*‘“’”" T F= *, Tl

JdFS ol&ste A" G FTRTE AASL, SHDTATEINE o83t At 1% L& AA S

o 5 2Algd -4 EF S o] &ste] o ARvEIYIE Fall FAT T tholdddE &WE AL
3]

|3Fo] AAAS ] sk A FABEE(0.6 g, 95%)S AUr).

' NIR (400 MHz, CDCl3) §7.30(t,J = 7.3 Hz, 2H), 7.22 (t, J = 7.4 Hz, 1H), 7.16 (d, J = 6.9 Hz, 2H),

3.53 (s, 2H), 2.79 (d, J = 11.2 Hz, 2H), 2.56 (d, J = 7.2 Hz, 2H), 2.31 (td, J = 11.6, 2.4 Hz, 2H),
1.72 (d, J=13.2 Hz, 2H), 1.57 (m, 1H), 1.33 (q, J = 3.2 Hz, 2H).

Az 2-2: 2-(4-wlFd I g d-1-9)d-1-o}xl) (]38}, 3-10]2}3)

ol Rele) Gujo] Aol 2-1004 S5 HFE0.6 g, 2.7 mol, 1.0 e)& ¥ F, 0CHAN Fa3 25
I ABO.77 5 20 mol, 7 e AHT| SO 1N mUskAct. w3ol FalA F 0TAA 108 sl
HEFEAS £F Hol 545 HF0lF eFol sk WAL @ wkA waslnh. olF 44 Sk uA

2 et Tl FLERANIYES ol &d) AN F 7Akare] e At wAl A9l wA s
= (3-1)(0.6 g, 99%) = LATE.

I NMR (400 MHz, CDCl3) §7.25-7.17(m,2H),7.12(d,J = 9.0 Hz, 1H), 7.10 - 7.01 (m, 2H), 2.80 (d, J = 14.5

Hz, 2H), 2.73 (t, J=7.5Hz, 2H), 2.46 (d, J=7.0 Hz, 2H), 2.32 (t, J = 6.3 Hz, 2H), 2.12 (s, 2H),
1.83 (t, J=10.8 Hz, 2H), 1.55 (d, J = 12.6 Hz, 2H), 1.48 - 1.40 (m, 1H), 1.29 - 0.76 (m, 2H).

A zef 2-3: 1-(3.4-tfo]w| S A o &) 9] # e} (o] &, 8-1¢]=}3H)

9 gE oA EYe]EF (ACN) O <l
oo wke TA § Sk aAE AFAIR
Z22vHdy e 43g S S
A3E(1.6 g, 78%) S AT},

F, 0 ColA 4-(2-BRRole)-1, 2Tl A EA AL AT PolFY]
g olstele] gulE HARATUINE olgal AASAT. o] F The]
12 olgstel # AzvhEadNE Ba GAIst] wAA A %

l

' NR (400 MHz, CDCl3) 66.86-6.69(m,3H),3.88(d,J = 6.5 Hz, 6H), 3.50 (s, 1H), 2.96 (t, J = 4.9 Hz,

_11_



[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]
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4H), 2.80 - 2.73 (m, 2H), 2.67 - 2.15 (m, 6H).

Az 2-4: 2-(4=(3.4-tfo]m SA o &) 9 F e} -1-A ) oA EL}o] EH

-1(0.5 g, 2 mmol, 1 eq)™} o}o] LYW I}IEF(0.059 g, 0.4 mmol, 0.2 eq), ©AFZH(0.414 g, 3 mmol, 1.5
eq)S N,N-tHlgdxEEolnto]=(DMF)ol] =2 T HEFANEUCEH(0.15 mL, 2.2 mmol, 1.1 eq)=

PolFlth, e FA F 2ALs FHFE ST FEF F, TERAR G ol Gato] e
Ge BRAE AASE, AARVEUAE ol gaiol 2l SIS AASAT. T F 2D ool &
FUL olgato] @ A=rtE S Bal Aol A WA FARFE0.29 g, 509 DA,

'H NIR (400 MHz, CDCl3) 66.88-6.73(m,3H),3.89(d,J = 7.5 Hz, 6H), 3.53 (s, 2H), 3.08 - 2.90 (m, 4H),
2.90 - 2.72 (m, 8H).

Az 2-5: 2-(4=(3.4-tfo| S5 A H ol &) 9 s e} -1- ) o D -1-o}wl (o] &}, 3-2¢}3})

A7) Az 2-4004 AL 3E(0.29 g, 1 mmol, 1 eq)S TholdlEoE o] % % 0 ColA 43 IdFrF
Z5(0.305 g, 8 mmol, 8 eq)S HH3| PolFa 1A wHkslth. HkSo] 4" 5 0TolA 10% FABIYE
FEAE &% Yol 43 ¢Fvg gFol sk AV @ w7k wkelgivl. o] AAdH sk LAE o
Fatar o g FEAbnlavgS o] 83 AXRAT F st 8lE AAS] =AY AAd EAFE
(3-2)(0.203 g, 81%)S AUr}.

' NR (400 MHz, MeOD) & 6.88 - 6.80 (m, 2H), 6.75 (d, J = 8.4 Hz, 1H), 3.80 (d, J = 9.3 Hz, 6H),
3.34 (s, 2H), 2.81 - 2.73 (m, 4H), 2.72 - 2.53 (m, 8H), 2.48 (t, J = 6.5 Hz, 4H).

Azl 2-6: HE-FE 4-NA9 s -1-7 2 2 eo] =

HldE2eto]=(1.48 g, 10.7 mmol, 2 eq)®t 1-Boc =3 (1 g, 5.4 mmol, 1 eq), BAFZHE(0.679 g, 5.4
mol, 1 eq)& g &FEo] =20 Fo &7t ¥ T2 F 1S TL7E ol &3dt old ¢AE &
g AAstL, TGolFRZHH AR FHRTE ARSI FEET, FEdAntaves ol &ste ¢ FRT
& AA L, IAAGTLEVNE o] &t telZR2MH EmE AASTY. 1 F A -k 23

o] =
NS ol gste] ¥ ArRvtEIHIE T AAste] shekde] aAQl wAISG=(1.31 g, 88%)& AT

Az 2-7: 1-wldv] A gz (e]sh, 8-22}3})

g2 (4 g, 4.6 mmol, 4.00 eq)S oPAEUOIEZ(ACN)] &afjA|7] &, wlzdHZulo]=(1.4 mL, 1.2 mmol,

1.00 eq)& 0C stollAl s @At o] % =4 16A17F wiks) )

oy b it E ES o] &3] FEEITE. FEI Fo| FEvladlgS o]Este ¥ THITE AA

BlaL, AAUFAI S o] gslo] ZakdE &S AAETY. o F to|FREY A HY &
dES

H =
o o EdES ol&dte] ¥ ARvtEIHIE Fdl =T AAR] A= (0.58 g, 56%) = DU

'H MR (400 MHz, CDCls) §7.69-7.21(m,5H),3.57(s,2H),3.20(s,4H),2.74(s,4H).

Az 2-8: 2-(4-AF A e}zl-1-U) oA EYo| EH

271 Az 2-1914 4-dd g Al 4-ad 9 et s Abgshes AS Alflstaie Az 2-13 Fdd W
o wAsGES AFHer A

' NYR (400 MHz, CDCls) §7.84-7.34(m,5H),3.77(s,2H),3.52(s,2H),2.98-2.60(m, 8H) .

Az 2-9: 2-(4-wA I HGx-1-L) e E-1-o}F (] 8}, 3-30]2}+3)

71 Aze 2-1014 F57 stehE vl 7] Az 2-844 5T SdES AHEshe AS Algstales A7
Azel 2-29 A YHoR ARG AFHoR AU

Azl 2-10: 1-Ao| 3|2} (o]el, 8-30]25h)

7] Az 2-30l A
= A xd 2-33 =

2-H 2 Roe)-1, 2-tlo| | EA Al thAlef] (2-HZEo e )ulAl
2 TASFE(1.16 g, 56%)S AT},

mE =

ro(« /\
o
)
i)
[ o

tlo

>

2,

oo

ofr

o

rlr

po

o

2

fo

ol
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[0165]

[0166]

[0167]
[0168]

[0169]
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[0171]

[0172]

[0174]

[0175]
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' NR (400 MHz, CDCl3) 67.35-7.26(m,2H),7.26-7.15(m,31),2.96(t,J = 4.8 Hz, 4H), 2.87 - 2.76 (m, 2H),
2.67 - 2.58 (m, 2H), 2.54 (s, 4H), 2.10 (s, 1H).

Az 2-11: 2-(4-HA DI A}l -1-¢) oA Erfo] EE

§-1 oAl -39 At AL ASletni 4] Az 243 BAF o EASTE(0.954 g, 53%)S
Ak
AR .

I NMR (400MHz, CDCl3) §7.39-7.29(m,2H),7.39-7.29(m,3H),3.53(s,2H),3.14-2.80(m,4H),2.80-2.55(m, 8H) .

Az 2-12: 2-(4-Hol &l v H 2} 7 - Yol &l-1-o}7l (o] 3}, 3-48}3})

g7 Az 2-10l4 5T seke WAl A1 Az 2-1104 F53 S9E S e AS Astae 4
71 Azel 2-53 TL o FASFES AFHeR AT

I NIR (400 MHz, CDCl3) 67.26-7.19(m,2H),7.14(d,J = 7.0 Hz, 3H), 2.81 - 2.69 (m, 4H), 2.58 - 2.50 (m,
4H), 2.37 (t, J = 6.2 Hz, 2H), 1.74 (s, 4H), 1.18 (s, 4H).

Az 2-13: HE-FY 4-(4-FF e 2ilgd) e il-1-7h5 o] E

B7) Az 2-6014 WAZRo|E Bl 4-FFoNAS R =R Ages AL Agsas Axd 2-63)
AT PYOoR EARTE(0.34 g, 726)S AU,

1H NMR (400 MHz, CDCl3) 67.45(s,2H),7.07(t,J = 8.0 Hz, 2H), 3.73 (s, 2H), 3.62 (s, 4H), 2.80 - 2.36 (m,
4H), 1.46 (s, 9H).

Alzd 2-14: 1-(4-FF 2wl ) g s epx(o]sf, 8-42}3)

A7) Aol 2704 F5F TR U4 Aol 21304 F58 FFEE e AL Asgns Az
2-731 BAW WPon EARTES AFHoR A,

' NYR (400 MHz, DMSO) & 7.31 (s, 2H), 7.12 (s, 2H), 3.39 (s, 2H), 2.67 (s, 4H), 2.26 (s, 4H).

Alze] 2-15: 2-(4-(4-EF 0 21 2) ] eb5l-1-9) ol A E Lo £

71 Azl 2-84 8-2 Al 8-4& AREshs A& Alefstais Az 2-8% wAd WHoR A= (0.6
g, 580)< ATt

HONMR (400 MHz, CDCly) & 7.48-7.23(m,2H),7.04(t,J = 8.7 Hz, 2H), 3.59 (s, 2H), 3.52 (s, 2H), 2.78 -
2.45 (m, 8H).

Az 2-16: 2-(4-(4-ZF e mwiz)JHgx-1-g)dd-1-o}5l (o]}, 3-58+3}H)

A7 Az 2-1e4 53 SgE Al Az 2-150014 F5F sitEs ARgste e Alflstae A7) A
3]

=
Zo 2-29 TY3 WHoR EAFTE(quantitative) S I

=

[A=d) 3] At A=SALE 33HE Az
A 10 -l sed-1-9

iy
&
=
i
L

[d] S ALE-2-2) W E}=(8b: KMCA-0007)

A7 Azd 1-844 53¢ 815E(2-3)(0.288 g, 1.7 mmol, 1 eq)d} HATU(1-[H]2=(tolweolm] ) el &l |-
1H0-1,2,3-Egto|o}ZE 2 [4,5-b]H HUF 3-FAlo]l= FAZFQZIEAHOIE)(0.799 g, 2.1 mmol, 1.5 eq)E
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[0179]
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[0183]

[0184]
[0185]
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[0187]

[0188]
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N N-t]m g E Folnfo]=of] gafA 715 4-wl A3 72T (0.291 g, 1.7 mmol, 1.2 eq) ¥} N N-t]o]AX 2 H o olnl
(0.61 mL, 3.5 mmol, 2.5 eq)S ¥olF 3 Aol 14A3F wdtelith, kg F8 5 ZAlog

&l FEsHt. T adle S %
ZA " §mE AASIT. 2 F 24
Aol AQ EASHRHE(8a) (58%) & AT

'HONR (400 MHz, CDCIy)87.52(d,J= 9.0 Hz, 1H), 7.32 (t, J= 7.3 Hz, 2H), 7.27 =7.22 (m, 2H), 7.17 (d,

J= 7.2 Hz, 2H), 7.07 (dd, J= 8.9, 2.5 Hz, 1H), 4.80 (dd, J= 28.1, 13.3 Hz, 2H), 3.88 (s, 3H), 3.16
(td, J= 13.5, 2.6 Hz, 1H), 2.81 (td, J= 12.8, 2.3 Hz, 1H), 2.61 (dd, J= 6.8, 1.8 Hz, 2H), 1.93 -1.87

(m, 1), 1.46 -1.30 (m, 2H). C NMR (100 MHz, CDCly) §157.76, 156.22, 155.95, 144.60, 140.99, 139.83,
129.12, 128.37, 126.15, 116.33, 111.75, 103.17, 55.96, 47.31, 43.37. 42.90, 38.36, 32.77. 31.80.

Ao 20 (5-ZFQ Wl E[d]SAFE-2-%) (4= & I 3| e -1-9 ) | B} = (8c: KMCA-0008)

A7] Az 1-10014 =53F 33HE(2-1)(0.259 g, 1,43 mmol, 1 eq)d A7] AZxd 2-10914 53+ 3+t
(0.299 g, 1.57 mmol, 1.1 eq)S ©o]&3sto] 7] AAld 13 Fdst WHoz FAo ARl HA S
(8¢c)(80%)& LiHt.

I NMR (400 MHz, DMSO) & 7.92 (dd, J = 9.0, 4.3 Hz, 1H), 7.83 (dd, J = 8.6, 2.5 Hz, 1H), 7.45 (td, J
= 9.4, 2.6 Hz, 1), 7.31 -7.22 (m, 4H), 7.19 (t, J = 7.0 Hz, 1H), 3.95 -3.88 (m, 2H), 3.74 -3.68 (m,

oH), 2.79 -2.73 (m, 2H), 2.56 (dd, J = 15.0, 8.5 Hz, 6H). CNMR(100MHz,DMSO) & 160.90, 158.52, 156.55,
155.14, 145.88, 140.38, 140.25. 140.19, 128.62, 128.21. 125.85. 115.19, 114.92. 112.65, 112.55,
107.34, 107.08, 59.33, 52.92. 52.07, 46.45. 42.22, 32.55.

AAre 3: (4=(3.4-tfolHFA A e) 9] F| ep -1-%) (5=l A 2 [d] S AFE-2-) W[ EF=(8d : KMCA-0009)

471 Azl 1844 F53 3hgh=(2-1)(0.15¢, 0.69 mmol, 1 eq)¥ A7) Alxe] 2-3914 F53 33E
(0.209 g, 0.83 mmol, 1.2 eq)& ol&dte] 7] HAlel 13} U Wrjoz Mo nAQl FASg=(1-
3)(32%) & AU

I NMR (400 MHz, DMSO) & 7.75 (d, J= 9.0 Hz, 1), 7.45 (d, J= 2.4 Hz, 1), 7.14 (dd, J= 9.0, 2.4 liz,
M), 6.84 (d, J= 8.1 Hz, 2H), 6.73 (dd, J= 8.2, 1.4 Hz, 1H), 3.96 -3.90 (m, 2H), 3.83 (s, 3H), 3.73
(s, 31), 3.71 (s, 5H), 2.72 -2.66 (m, 2H), 2.59 -2.53 (m, 7H). C NMR (100 MHz, DMSO) & 157.47,
155.50, 155.41, 148.52, 147.00, 146.84, 140.42, 132.64, 120.34, 116.08, 112.54, 111.82, 111.74,
103.34, 59,50, 55.84, 55.44, 55.34, 52.95, 52.13, 46.48, 42.23, 32.16.

Aol 4 F(2-(4-dld el d-1-9) ol &) -5-5F 0 =Wl £ [d] SAE-2-7}E 2 opnfo] = (8e: KNCA-0010)

A~ -0 0
LI
F7oS N

HN‘—\\_N_‘/—\
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[0196]
[0197]

[0198]
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A7) Az 1-10014 F£E3 33E(2-5)(0.31 g, 1.71 mmol, 1 eq)d} A7) AFed] 2-20|4 FE=3 343
(0.41 g, 1.88 mmol, 1.1 eq)& 1%6}0% A7) A 13 Fdd wHoeR Ao mAQJ A

(8e)(10%)S LAt.

H
%I—

W

' NR (400 MHz, DMSO) & 9.12 (t, J= 6.3 Hz, 1H), 7.93 (dd, J= 9.1, 4.3 Hz, 1H), 7.80 (dd, J= 8.6,
2.6 Hz, 1H), 7.45 (td, J= 9.4, 2.6 Hz, 1H), 7.27 (¢, J= 7.3 Hz, 2H), 7.16 (dd, J= 10.9, 7.1 Hz, 3H),
3.39 (dd, J= 12.9, 6.7 Hz, 2H), 2.86 (d, J= 10.8 Hz, 2H), 2.50 (dd, J= 3.6, 1.8 Hz, 6H), 2.48 -2.41
(m, 4H), 1.87 (t, J= 10.9 Hz, 2H), 1.52 (d, J= 11.8 Hz, 2H), 1.48 -1.41 (m, 1H), 1.21 -1.13 (m, 2H).
13C NMR (100 MHz, DMSO) & 160.97, 158.59, 157.32, 154.67, 146.71, 140.67, 140.54, 140.34, 128.94,

128.07, 125.67, 115.37, 115.10, 112.95, 112.84, 107.26, 107.01, 56.62, 53.23, 42.34, 37.34, 36.86,
31.70.

AAE 5 M2-(4-wA I g d-1-) o &) -5-F Z 2 Z [d] SALE-2-F} B 2~ olu}o] = (8 : KMCA-0011)

AT

HN—\\_

A7) Az 1-904 F£53 3FE(2-4)(0.26 g, 1.32 mmol, 1 eq)T A7) Az 2-20014 £53% 33
(0.32 g, 1.45 mmol, 1.1 eq)S o]&3ste A7] Al 13 FL3 Wyo=z 3o A9l FA 3
(8f)(21%)& AATt.

' NR (400 MHz, DMSO) & 9.18 (t, J = 5.4 Hz, 1H), 8.04 (d, J = 1.8 Hz, 1H), 7.93 (d, J = 8.8 Hz,
1), 7.62 (dd, J = 8.8, 1.9 Hz, 1H), 7.27 (t, J = 7.4 Hz, 2H), 7.16 (t, J = 9.3 Hz, 3H), 3.40 (s, 2H),
2.87 (d, J = 10.9 Hz, 2H), 2.47 (d, J = 7.2 Hz, 4H), 1.88 (t, J = 11.1 Hz, 2H), 1.52 (d, J = 12.9 Hz,
2H), 1.49 -1.41 (m, 1H), 1.23 -1.13 (m, 2H).

A6l 6: N-(2-(4=(3.4-Chol ] B A A o ) o] o e 2] -1-9) ) o] € )-5- 35 - © ) [ 0] S AP -2-7h 4 solwlo]  (8g:
KMCA-0012)

o] o OCH,

ﬁyﬂ:ﬁﬁ HN @ OCH
F . N ' y—OCH;
_\\—N, n— N7

A7) Az 1-10014 F=53 335 (2-5)(0.3 g, 1.65 mmol, 1 eq)d} A7|AZd 2-50|4 53 3}3HE(0.58
o]-§

g, 1.99 mmol, 1.1 eq)S slo] A7) AAld 13 Fd3 W o g Aol mAel %A 3eHE(8g)(24%)S A
St

' NR (400 MHz, DMSO) & 9.15 (t, J= 5.7 Hz, 1H), 7.93 (dd, J= 9.1, 4.3 Hz, 1H), 7.80 (dd, J= 8.5,
2.5 Hz, 1H), 7.45 (td, J= 9.4, 2.7 Hz, 1H), 6.82 (dd, J= 4.9, 3.1 Hz, 2H), 6.71 (dd, J= 8.1, 1.8 Hz,
1), 3.72 (s, 3H), 3.70 (s, 3H), 3.41 (dd, J= 12.6, 6.5 Hz, 2H), 2.67 -2.60 (t, 2H), 2.48 -2.39 (m,
8H). 13C NMR (100 MHz, DMSO) & 160.97, 158.59, 157.31, 154.70, 148.47, 146.92, 146.72, 140.57, 140.53,

132.89, 120.29, 115.37, 115.10, 112.93, 112.83, 112.51, 111.71, 107.25, 107.00, 59.92, 56.36, 55.43,
55.31, 52.71, 36.67, 32.32.

A 70 N(2-(4-F v A2 H-1-9) ol &) -5-H & Wl = [d] AL -2-F} 5 2 ofupe] = (8h: KMCA-0020)
0
- ‘ p & W W
DHC/L%;]:N HN— =

A7) Az 1-7oM F53 3185 (2-2)(0.3 g, 1.7 mmol, 1 eq)¥} A7) A Fd 2-20|4 53 33gES o)&
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[0202]

[0203]

[0204]
[0205]

[0206]

[0207]

[0208]
[0209]

[0210]

[0211]

[0212]
[0213]

ZIHSd 10-2025-0059134

stod (0.45 g, 2 mmol, 1.2 eq) 7] AAld 13 Fd3 Ho=
dATt.

o

g ol Al HASHHE(8h)(37%) S

I MR (400 MHz, CDCl3) §7.88(s,1H),7.62(s,1H),7.54(d, /= 8.5 Hz, 1H), 7.33 -7.29 (m, 2H), 7.24 -7.14

(m, 3H), 3.64 (dd, J= 11.1, 5.4 Hz, 2H), 2.99 (d, J= 9.8 Hz, 2H), 2.65 (t, J= 5.4 Hz, 2H), 2.58 (d, J=
7.0 Hz, 2H), 2.07 (t, J= 11.1 Hz, 2H), 1.70 (d, J= 11.9 Hz, 2H), 1.59 (s, 1H), 1.43 (d, J= 11.1 Hz,

o). °C MMR (100 MHz, DMSO) & 155.75. 155.01, 148.40, 140.35, 139.99. 135.16, 128.94, 128.48, 128.07,
125.67, 120.48, 111.19, 56.68, 53.23, 42.35. 37.35, 36.80, 31.71, 20.93.

AAe 8: W(2-(4-dl A ] | g3l -1-) ol &) Wil % [ d] S A -2-F Mg 2 ofbmpo] = (81 : KNCA-0021)

O
D
HN
.

A7 A xd 1-6914 FE3I FIAE(2-1)(0.25 g, 1.5 mmol, 1 eq)I} A7] A|Zd 2-90|4 FE53F FHE(3-
3)(0.403 g, 1.8 mmol, 1.2 eq)& o]&slo] A7) AAld 13 $d3 wbgor sl uAed FAIIE

(81 )(40%) = C}\/\T;]—

1H NMR (400 MHz, DMSO) & 9.14 (t, J= 5.8 Hz, 1H), 7.89 (dd, J= 11.7, 8.0 Hz, 2H), 7.57 (t, J= 7.2 Hz,
1), 7.50 (t, J= 7.2 Hz, 1), 7.34 =7.25 (m, 5H), 3.44 (s, 2H), 3.41 (d, J= 6.3 Hz, 2H), 3.34 (s, 1H),
2.37 (s, 4H).BC NMR (100 MHz, CDCls) § 155.77, 155.53, 151.05, 140.26, 137.76, 129.31, 128.29, 127.33,
127.20, 125.51, 121.31, 111.86, 63.00, 56.28, 52.96, 52.84, 36.48.

AL 9: N(2-(4-Ao DI A epxl-1-A) ol &) Wl 2 [d] SAFE-2-FH 2~ ofufo] = (81 KMCA-0022)

o 0
@“jﬁﬁ”xr\nf@
AN—

A7) Az 1-6904 53 3EE(2-1)(0.25 g, 1.5 mmol, 1 eq)d A7] AZFd 2-120014 53 3TE
(0.42 g, 1.8 mmol, 1.2 eq)& ©o]&3}] 7] Ao 13 Fds WHoz Aol mAQ TASH=(87)(28
%S AUk,

I NR (400 MHz, CDCl3) §7.84(d,J= 7.7 Hz, 1H), 7.75 (s, 1H), 7.69 (d, J= 8.2 Hz, 1H), 7.48 (dt, J=
19.8, 7.4 Hz, 2H), 7.31 (dd, J= 14.2, 7.0 Hz, 3H), 7.24 (d, J= 7.0 Hz, 3H), 3.65 (dd, J= 11.4, 5.6 Hz,
2H), 2.91 (s, 2H), 2.70 (d, J= 5.8 Hz, SH).BC NMR (100 MHz, CDClj) §155.76, 155.53, 151.07, 140.28,

140.08, 128.72, 128.46, 127.33, 126.16, 125.51, 121.30, 111.87, 60.43, 56.24, 53.12, 52.78, 36.46,
33.54.

=
sl

Ao 100 M(2-(U-U-= e 2wl d) v e -1-9) ol &) Wl == [d] SAFE-2-7F S S ofrfo] = (8k: KMCA-0023)

F
HN
_\—N N
L

A7) Az 1-6914 53 33E(2-1)(0.25 g, 1.5 mmol, 1 eq)¥ A7) Axd 2-169
5)(0.33 g, 1.8 mmol, 1.2 eq)< o]&ste] A7) AAld 13 I3 wWyoz 3o A FAIJTE
(8k) (66%)S LUTt.
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[0214]

[0215]

[0216]

[0217]

[0218]

[0220]

[0221]

[0222]

[0223]

ZIHSdl 10-2025-0059134

HONWR (400 MHz, DMSO) & 8.99 (s, 1H), 7.87 (dd, J= 15.9, 8.1 Hz, 20), 7.56 (t, J= 7.3 Hz, 1H), 7.50
(t, J= 7.5 Hz, 1H), 7.35 7.28 (m, 2H), 7.12 (t, J= 8.8 Hz, 2H), 3.43 (s, 2H), 3.42 3.37 (m, 2H), 3.23
3.21 (m, 1), 2.45 (s, 41D, 2.37 (s, 4H). C NMR (100 Mz, DMSO) & 162.37, 159.97, 155.65, 154.98,
150.12, 139.77, 134.34, 134.31, 130.60, 130.52, 127.33, 125.56, 120.93, 124.91, 114.70, 111.79, 61.08,
56.34, 52.61, 52.46, 36.62.

AA e 11 NM-(4-Z v 2l -1-) o ) A Z [d] ZALE-2-F}E ~ofnfo] = (8] 1 KMCA-0025)

7\
I -

A7) Azd 1-694 F£EF 33E(2-1)(0.8 g, 4.9 mmol, 1 eq)T A7) ]Zﬂ22ﬂﬁ FE3 33E(3-
DS o] &3] (1.17 g, 5.39 mmol, 1.1 eq) 7] AAld 137 L3 oz Aol mxd FA = (1-
11)(31%) S &Ut}.

HONMR (400 Miiz, DMSO) & 9.10 (t, J= 5.5 Hz, 1H), 7.89 (dd, J= 11.7, 8.1 Hz, 2H), 7.57 (t, J= 7.9 Hz,
M), 7.50 (t, J= 7.6 Hz, 1), 7.27 (t, J= 7.3 Hz, 2l), 7.16 (t, J= 8.6 Hz, 3H), 3.39 (d, J= 6.6 Hz,
3M), 2.87 (d, J= 11.3 Hz, 21), 2.48 -2.42 (m, 3H), 1.88 (t, J= 10.5 Hz, 2H), 1.54 (s, 1H), 1.48 -1.40
(m, 1), 1.17 (d, J= 11.8 Hz, 2H). C NMR (100 Miz, DMSO) &155.67, 154.95, 150.12, 140.34, 139.77,

128.94, 128.94, 128.07, 127.34, 125.67, 125.58, 120.94, 111.81, 56.67, 53.34, 42.35, 37.36, 36.82,
31.71. HR-MS (ESI) calcd, for CopHasN3Oo[M+H]+:364.2020;found:364.2011.

(A4 1] 84 2FAE £ T4 dAAH

EK-293 cell& DAT, NET®} a2c¢ €A cDNAR 747t 4 7hede & ozt [3H]-RX821002% [3H]-DAE A3

Al 1U*W1ﬂ1ﬂfblﬂ§%elLMEH%é?ﬂﬂﬂzﬁ%HfQELQ%FLM%UmmﬁéﬂMﬂ
Sk, WA vl & (ratio) o] greol AST5E FA sEES &do] 5, 4o -5 sFE A5l £
s el L AnE X 1 YERAT.

C&\’A‘N"\-}” XHF@—RE

¥ 1

Compound structure DAT |NET | a R

code X n |m R R remaining ratio(%), @1uM K (M)
KMCA-0003 (8a) CH 1 0 4-0H H 76.9 109 92.5
KMCA-0007 (8b) CH 0 1 4-0Me H 76.9 109 91.6
KMCA-0008 (8c) N 21 0 4-F H 74.8 94.4 90.3
KMCA-0009 (8d) N 2 0 4-0Me 3,4-0Me 107.9 94.7 84.2
KMCA-0010 (8e) CH 1 1 4-F H 92.8 78.4 15.5] 51.7
KMCA-0011 (8f) CH 1 1 4-Cl H 87.8 74.6 11.8] 56.7
KMCA-0012 (8g) N 2 1 4-F 3,4-0Me 104.9 97.0 98.3
KMCA-0020 (8h) CH 1 1 4-Me H 88.6 82.8 14.4| 155.5
KMCA-0021 (81) N 1 1 H H 97.5 84.9 91.7
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[0225]
[0226]

[0227]

[0229]

[0230]

[0232]

[0233]

[0234]

[0237]

[0238]

[0239]

ZIHSd 10-2025-0059134

KMCA-0022 (8j) N 2 1 H H 99.9 97.3 92.4
KMCA-0023 (8k) N 1 1 H 4-F 97.3 91.1 87.2
KMCA-0025 (81) cH 1 1 H H 82.7 ND 15.9] 574

(23 2] &5 4T
1) A3eEo] v

10573 ICR wh§-29 4A 7 FRE Folg (A7) =, tel=h)olA Tste] B3 AMRE AFFEA HFHG=S
stAA X oF 23£2T, FE ¢F 55£10% E WAT7I7F 12412191 8 stell A oF 15U ASA1AH AL (A g

oFstujjste] F& Aga)e & ATH(EEAE o5l E; KHSASP-22-022 2 KHSASP-23-
317). 1Y Fol AR F wiglel 73 1R S 15U A AFAIZIEA AT, 15U Fols M=
wEstel A vl s d gojv US POR &3 P2HE P67FAE Bl 4A17F
A Q7S ojn2HE REsts AEYAE 71etal, PTR-E PI67HAIE stFo] 8AM Rilsts ~EHAE 7}
Stk P17l A71E o EFE s ®EEste] ARSESHAA 77 HAS W ofn] ¥ (maternal
2 AMgSGT. B 2Pl ojn] 8% 2 2 gy mdaA, §-

I
= a
o weola B, AT §o S4E wAl UEhils RdE odEA o

o 2w

it

P

=
2
El
o

i

o

fl

2) EAAE

»E A3 Axi= ANOVA (one-way analysis of variance)E o]&3to] =74 Agsldar, Z+ 2F 79 Aojx=

Newman-Keuls test® A}S7AS AA|6l9 T},

3) kA

G dxzwoz AREE ofed M2 B Frevel kgl BHEE afste] & W] oE Fof 1
T AHE 19 13] 10 mg/kge] §F o2 FolE AZS3itt. KMCA-00112 1 mg/kg, 3 mg/kg, 10 mg/kg®] &%
oz 19 13] FostuA Fol 15U FHE ofzo] At sddd A= dF B7HE A% 2EZ= A9 (open
field test), S1A7Isl WA

g3 PGS 3 AFEA A2 A (novel object recognition test), =9
A v 2= GES HUshr] %k 17k AR "2 AlE (elevated plus—maze test), AFS|Aol vjX&= g8 H
7S 93 AFEd 5 2E A ¥ (social interaction test), FIHTFol vXE JEFS Hriehr] I3 AGEFE
A& (splash test), &2 3o H|x= J3S Fr1slr] 98 ZA59 A3 (forced swimming test)E Z+zt

’
AAFYI, Fol FR Fols AAAA FH49 14 A7 Adstan.
%

\<

2 25 o, A7) gE FoAdo A= 4 FES 10% Tween 80 &
LA T AT T, o3, Ez2TdE 10% Tween 80 §HE AT T3, BE FEL 23
o

okl 12
A2

FES 90 X 90 X 90 cm 9] A
& wEeA = olTAd,
Ethovision & 13 (&4

= = = =
o] UukAHQl A FEHY AXNEET, 54 58 30 vy =
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[0240]

[0241]

[0243]
[0244]

[0245]

[0246]

[0247]

[0249]

[0250]

ZIHSd 10-2025-0059134

¥ 2

At o538t A2 (cm)

thZ (vehicle) 10166 + 326.3
A txT (vehicle) 10281 + 617.3
KMCA-0011 (1 mg/kg) 9800 + 612.6
KMCA-0011 (3 mg/kg) 9962 + 736.9
KMCA-0011 (10 mg/kg) 9991 =+ 583.2
A thFE (10 mg/kg) 10439 + 390.9

oA bl whs gre], diz
o]

2 o o1
49l Waph f9lTh ol 7 ohEol BUAF wE A4 53 0L PAE

[28d] 4] A7 EA A2 E (novel object recognition test)
3719 22 WHo R AMERQIATE AlFoA V)= e HIlekl).

AFE-QIA] AlEE 40 X 40 X 30 cm 2] open field box¢tollA AA|atAr. A7) Add 204 =03 23 FE
g

2 boxel AgA77] feked 2 Bk AFETL boxel A 1087 AfRe] B ST, APAA 3294 o
L g, R A F AT box FUO B3 SR ASAR Fol FAR BA T AE HORRE 5 ¥ ol
A ol AHSA AAtT 1 F 58 BA B EAL AATH e P oA box el HAFES ¥
sizrel g ¥ 3Uae] Folgd BA F @ AT Aze BAZ vk 5, 74 BA olsk] gas)

A EA (familiar object)®} MZ-F = (novel object)oll thallA H3, HA

o

w7), 8] 5o gA dF5s Hol: AtE ST &, 7 EAo g g4 AZke] H]&(% of exploration
time) I AA B AZHES AT A2 FAo] digk G AZF ¥ g0 EES4E ey 2 7|9 FEHol

# 3
AT A2 EA SAMAE ¥ E(%)

%" (vehicle) 58.94 + 1.530
SA tEat (vehicle) 50.37 + 2.451
KMCA-0011 (1 mg/kg) 56.23 + 1.915
KMCA-0011 (3 mg/kg) 54,98 + 3.271
KMCA-0011 (10 mg/kg) 6393 + 2 958
oA &+ (10 mg/kg) 58.11 + 2.104

A7) F 304 UERR mkel o] KMCA-0011 FolitS VehicleS Fo18F &4 thxtol Hlste] A FEA 217
| AAsA S e, A B2 dERad A FARE Ax !
AA 75 Aert et $-258 adFor oW £ A5 &

[

[H&8d 5] 17} ARA ¥]Z Al¥(elevated plus—maze test)

47 Azl 39] BgEel GG A8 AR QLA oHE HAe] sl 1ok AR MW FAeS
o, whgze] A4 vz Sgyel AFEEE m2E 53 on ol A Fele) mz=A, 2ol 30 n, WM 5 cn
o Abgol AgHe QY MHENT Y T A3 g Polsh U FYRAS AF A Pire] uH gt
% Aol 25 el FAFIE B0 mAHo] Qi mweld, 47] v shgsol Ade] du Qe P
FHES s} & F, vleov) Andon dd A mE v Qe daje] ML do 74 o] niE
AR QA AFHEE) B SASE S Fol shselA e ave S,
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[0251]

[0252]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

ZIHSd 10-2025-0059134

F 4
A E A Tl HE AzEe] ¥& (%)

)&+ (vehicle) 29.32 + 2.293
224 )z (vehicle) 18.50 + 2.919"
KMCA-0011 (1 mg/kg) 20.98 + 2.187
KMCA-0011 (3 mg/kg) 19.87 + 1.486
KMCA-0011 (10 mg/kg) 98 33 + 2 674"
kA g Za (10 mg/kg) 22.67 + 1.044

A7] #4914 vERR ulkel 2o, KMCA-0011 Foli2 VehicleS T8 &4 thxto] vlste] & F7ke]
= Alzte] AA S A 4}3}040111 A 52 P2 A FAEE Az HriEodnh. webd B odme) 3
e GEcte] Bl S5 andow o = N5 ¢ IS 4 ¢ I

[A8d 6] A8 A A5&L HAE(Social interaction test)

Three-Chamber testi= UWFEQA AFEA (sociability)® AFEUA]E (social novelty)S F4ste i<l 3
TAFoR, BT AAFE &2 1HE e ARUE dE FEF A= Z(sociabil 1ty)JJr o A2 ¥
E7 AUl B (social novelty)S ASdp=dl, ol 4o Bt5o], AP FEo] Aot AMSIIA 5 &
A7 QE=A AFE AFAoR AT = e AFTH sFET.

Three chamber box ¢h @ TIUl& 3719 Wo=z FAFo] om 74742 dd o= AV AFEA e
G 9tk A7) A 2004 FH|E ulSAE Ho|glE HIAE BFxo] Fobd @ 10837 3ol HS$A Y
o] F mhf-20] YFI QEH IS JoJHoR 717t S1 (v T e FXP), Empty (FlojQlE FH L
2 FE3A IAA FE(stimulus animal) S ¥WolFil 1083 A H 52 (test mouse) ] &S #AF|SLE. F,
S17} Empty &3t 2% AIHS S48 $E 2 =3 AU+ ZH(sociability)el wigh P58 73t

.

ZHF2 | Empty F7H A2 F8S YojTHA 2 33 (S, A2 v-27F 43%0E Fh)d HEEs
AZEEE 71 B8O B9 e S1 Fihe HEEE AE 44 SAHE A2 FE g QA5 HX(socia
novelty) & 37}3k3itt.

A7 Ade Ade sh7] ® 39 el e, AFEAY AR B AFERIAS A RE e Aoz ALE AT

- \ = 2= 7].

B AR E(%) = U‘_Sl 7]1:-17. N
S1ef] o & ’] 1’+ Empty°ll

‘ 5290 ) S A 3k~ S19)
LE 3 O] ‘%',7\ > 4 . =
A1 Q17 1% (%) S190] Pi'_t" X 7+ + 529

i) _‘E E
Ja[4a 0
e (el

>

o | —

x5
i AHE A (%) AHEIIAS A3 (%)
%< (vehicle) 61.62 + 2.110 21.15 + 8.654
4 Wz (vehicle) 16.60 + 2. 957 37.76 £ 4.703
KMCA-0011 (1 mg/kg) 49.90 + 3.321 28.43 + 6.097
KMCA-0011 (3 mg/kg) 49.50 + 4.183 29.87 + 7.082
KNCA-0011 (10 mg/kg) 56.96 + 2.576 36.97 + 4.657
44 dlZ (10 mg/kg) 56.24 + 2.124 38.89 £ 5.207

741 hasiont, A4 S8l sk A %4; @Ei A7, Wb B wgel sgue A8 A
o=




[0263]

[0264]

[0265]

[0266]

[0267]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

ZIHSd 10-2025-0059134

[A&d 7] AT A} AP (splash test)
ENG AAsS @A

106 4% 89 0.5 il vh§-29 05@01 o A5} 2
3+ 7 A% el A%

S e ANE S Hd, PR

N EE ASATE SRetel FAY T2 JEE 3

S8 92 (17 em X 22 em X 12 ecm)ollA] Ad7] AP 20014 0[S wlg-zo] 109 A §dS EAATIAL,
1% Fol A5 st B9 (grooming behavior)e] A2} A|H3} 2] &A|7HS 53 &9 FAsSY. O A9E
¥ 60 YERNSIT.
¥ 6
Aot = grooming Al 7H(s) H % grooming A&A7EA] A1ZE (S)
tf % (vehicle) 153.2 + 9.753 15.50 + 2.325

o : - -

573 iz (vehicle) 101.1 + 4.425 30.56 + 4.049

KMCA-0011 (1 mg/kg) Ul + 7200 21.70 + 2.181

KNCA-0011 (3 mg/ke) 144.8 + 10.99" 10.89 + 1.195""

KMCA-0011 (10 mg/kg) 1713 + 5 161™ 20.56 + 4.100

k4 th=7(10 mg/kg) a7 + 8.973" 19.00 + 2.765

71 % 6914 YeRd vk} o], KMCA-0011 FoJa+2 Vehicles
el 570 9 Az grooming WK S Algbel A frelHew graste B owyel sEe §-
S 5!

[e]
=
TARES felAe AU $25S BARACE o EE ALT 4 LS T+ AT

[H&dd 8] ZAAFHAE (forced swimming test)

AAFAEel old F9e BAL ZHe7] Aate], Falol 1AE TAEPorsult) 5o WEE o] &3je] 5]
¢} o] 233G TH(R.D. Porsolt, et al., Behavioral despair in mice: a primary screening test for
antidepressants, Arch Int Pharmacodyn Ther, 229, pp.327-336, 1977).

71 Ao 204 FHS vk~ E Ao zdkE WA X E 14 cm, %ol 25 emd] A™UC 20 cnbA] =
(23~26 C)& AL F, A-vel vpg-28 93 6% T FAFIHES Adste] YT 4] FEAAE Hol=

RS 4

OREAE BEA IR, READE SATFOmH 29T BHE

A 5 AZHs)
) Z* (vehicle) 146.6 = 8.851
54 dZE (vehicle)

206.8 + 9.743

KMCA-0011 (1 mg/kg) 146.1 + 8343

KNCA-0011 (3 mg/ke) U792 + 8 987"

KMCA-0011 (10 mg/kg) 148 4 + 5 130"

kA 2T (10 mg/kg) 144.7 £ 10.75"

>

}7 7oAl YERA HFe} 7Fo] | KMCA-0011 Foi+2 VehicleS Fojdt &4 tjxto] Hlsle] REA|zto] & A

o
=]
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ol Hﬂ o %O K 9
- @ Yo
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[0276]
[0277]
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