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HEY=UEY

<252> W€l

4-((1-3-(5-5&-5.6-v8 22 1,6- T E 2l -7-9) T 2 ) 3] o] 2] T -4-2 ol v ==
yHlZe o] E

<253>
7-G-(4-(A-(EYZF o 2 ehu d)yolu] )3 o 2] ¢l-1-2)Z 2 7)1 6-1} L E g
1-5(6H)-=

<254>

4((1-G-(8-ZFLE-1-%2-12-T3| B2 o] A7 Ed-3-¢)Z 23T o g P 4-
ySAYHEUE,

<255>
4-((1-3-B-EFLE-1-5A4-12-H 3| =R o] 2 H] =W -3-9)
4-EAHMEHEH;
<256>
4-((1-3-B-EFLE-1-FA4-12-H 3 mRo| 2 =d-3-HZ a2 ohy o g d-
4-yohmHlEHEH

Ac)
i

b g 9k Q 2)-1.2.3,6-H| Ed}3]

(e

=2de )y g d-
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[284]

[285]

[286]
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26

257>
4((1-3-B-FEFLE-1-54- 1203 R0 £ Ed-3-A)Z 230 d)yv o 2] -

Ay eyoln| il 2 EH;

<258>
5-((1-B-(8-ZF L 2-1-Z2-12-H3| =go| AFAEH3- D Z 2 7o )yl # ¢ -
4-yopr| )] FHe U EH,

<259>
4-((1-3-(8-ZF 22 5 E-1-24-12-T] 3| =2 o] A F] &E-3-2)Z 239 ¢)H)
H g d-4-yotn] myml = EH;

<260>
4-((1-G-(7-ZF 25 E-1-2 41 2-T 3| =2 o] A F & &-3-2)Z 239 )7
e d-4-otr| .yl = EH;

<261>
4-((1-3-8-ZF 2 5 E-1-24-12-U] 3| =2 o] A F &H-3-2H)Z 239 2)H)
el d-4- DS AHHEHEH;

<262>
4((1-B-(7-ZF QR 5 e -2 2 1203 2o A7 5d 3 )T 23 )
g d-4-DHS Az EH;

<263>
3-G-(4-(d-Z 223 d)obr ) d] o 2 | -1-90)-3- S A LR )72
ol 2 = -12H)-<

<264>

Q.2 .5v|

e
s
i,

3-3-(4-(@-ZREA Do )T | Z T -1-)-3-5 £ E R )R- EHF Q25w "
ol &2 = -12H)-<;

<265>
7-EF QR -5 E-3-(3-F A-3-(4- ((4 (EYEFavE)H d)oln] =)y o 2 H-
1-9HZ 230 A F &H - 12H)-&

<266>

8- F L E-5-MEH-3-3-FA-3-(4-(G-(EY EF 22 E)# d)olr] 1) 3] | 2] |-
- Z F F)yo] A A EH-12H)-2;
<267> " ¥l
4-((1-B-(71-EF 2 2-5-ME-1-84-12-U] 3| =2 o] A F = HU-3-)ZT 27 Q0 )T
A 2] -4-)yolu] syl o o] E;
<268> ¥l
4-((1-3-(8-ZF 25" E-1-2 41 2-U 3| =& o] A F &HH-3-2)Z 2379 2)H)
¥ 2] -4-d)yolu] syl o] o] E;
<269>
8-F F QR -3-(3-(3-3] =EA|-8-oF ApH Ol Al F R [3.2.1] 5 §F-8-%)-3-S A T B )-

H
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[289]

[290]

[291]

[292]

[293]

[294]

[295]

[296]
[297]

27

5-ulE o] &) = =1-12H)-+;

<270>
8-EF QR 3-3-(4-3| EEA o 2] - 1-)-3- S a2 )5 v o] 27 =71
2H)-+-;

<L271>
7-(3-(3-3| =5 Al-S-op Aol Al 2 2(3.2.1) 5 jh-8- o) 2 2 )16 H 2] H-5(6
H)-+;

<L272>
8-ZFQ B-3-(3-(3-3| = A]-8-o} AFulo| A EF 2 [3.2.1] = EF-8-Y) X 2 H)o] A H
EH-12H)-<;

<273>
4-((8-B-8-TF L2 E-1-FA4-12-U3| = Eo| 42 F] = +-3-Y) X & )-g-o} A} H} o] A|
ZE[3.2.1]58-3-9)

<274>
4-((8-3-(8-EF 2 2-1-54-1,2-1] 8]
N FR[3.2.1]58-3-Y

<275>
N-(1-3-(8-ZF Q& 5- W&l -2 4 1 2-T] 5| =& o] A7 H & 3-)Z 2 7S 2o}
AED-3- A EF R ZZATHEAPE] =

<276>
N-(1-3-(8-ZF Q251 € -1-24-12-U] 3| =2 o] 2 7] 581 -3-2)Z 2 3 Q )3
A8 9 -4- QA 22 = 2 A =

lo
>
=
BN
i
[m o
iic)

Vg o] ] ghebA] 12 A HE SEES ofstH o= 587 d Ao
HE = ARG = glom, Jom = oFst A o 7 3] 875 g 2] Ak (free acid)©l]
olaf YA H AL F7ESl o] {5t A A& A4k ALl Q1AL Sk
H &3t A4 S =kl o 44l of 1AL T3k & AT, A B
2 72 B Aol E, Y -3 Al o] E, o] EEA] dlwoo]E ¢
] Qo o) B, Wkt Aba, A F Wb ek A EANY T 2 A
F714L ol Al H o] B, QFA 3F4Y, A4k, AL B 1A, 724, wigE EA4L
4-FFMAEAL, FAA, Frt 2L 53 2 frlat o2 RE A=t o) g
oFel A o & Fugk o] FHEE Aol E, 92 o] E, ulo] ol E,
Auto)|E nloldutolE YEHO|E, EAT0|E, B ix-dlo]| =27 E Ao E,
tslol| =2 A o|E HEIE A E, H2F A o|E FRaT o],
HEnpolE ofo]Qr}o| = EFQeto]| = ol AH o] E, LRI QYo E,
d7bwol o] E, 7t e o] E, o} A g0 E, Xu|o]| E, o] AKX E 0| E,
bz g ol E, et o) o] E, Z 23] o] E, KA ol E, R Yo E,

AA Yol E, el o] E, AlutA| o] E, sFute o] E, ] o o] E|
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[301]
[302]

_—

G-o] "1 3} E-(solvate)"- H|

ol

Fug, o)

1

RN

=

=
=

el

g-of "o] A A A (isomer)

SRR

o] A1 A A o]
FAE 7= R

=3

[303]
[304]

s

g}, o] 2]

3|

2 o]
o] -z ol 4R A S, Bt Y T

()

=
[}

#| (tautomer)

=S ol A, 7]

SRR E

1

R

of 1Al

N2 5

>

<
=
1w}

ol 44 2 A|(

S

T

x
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13

=
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1o]] Wbt upe} o],

[305]
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[320]

[321]

[322]

[323]
[324]

[325]
[326]

[327]

[328]

30
G B E L olol A AN o] iz A 9ol ol 2 WA THe
2,208 AR AL WARAL B AANE Sl MR

12
= A0® ol @ 4 9la, o]z B whgol] EFH

o] npg A @ e, 8] AAd) 1 X 276904 AN B AL Qi
2 5 % glon}, B ouhgo] oo A §hE = AL o),

Upolrk, £ W 7] Bheb) 12 A 5 BEHE, o] o] o] 4R A iz o]
obeba oz 318 7bs @ P AW O Fohi
%2)(ADP-2] H.23) %2 v} 24 L (PARP-1) # & A 8ke] o = A R4 of A

gol| W 3182 12 A= 31eHE, o] 9 o] A A A 1= o] 9]
oFsL A © 2 5§ 715 e 92 PARP A4, A &1
=2 (ADP-2] B.22)E 2] M & A]-1(PARP-1) 45 A S 5= 2= 5%
Akl 1 32).

ool 4] ¥ Mol e 354 12 FAE S S, ol 9] o 4 i
ol o] oFEl A 0 2 5] 73l 1S 9 F AR O 2 3G ah
#2)(ADP-2] 5.2 % 2] o) 2 Al | (PARP-1) Pl A 3be] ol = A 524 oFa}4
A, i S AP 2 P ALPARD-D B2 29 A S
ARE AR EAE R FE5A S T 9

olwl, 7] 39H4) 12 EAH S S, o] o] o] A A EE o]9] FeA o
&8 7hs 3 §1& E2(ADP-#] B.22) & 2] W 244 -1(PARP-1) 24 & 2 A5t
A3 BE s Yepd =), 7] 2 (ADP-2] B.22) % 2] ¥ 2 A -1(PARP-1)
G4 7 AaFH o] Y= EE(ADP-2] B.2) STl o & A E f o g A a7t

H|EZEglo} 7|5 A5}, AIF 3lo]& 0 2 Q15 DNA A 3}, Al E AL 772}
T &, OFF EA 2, DNA 97| AA 58 9 gk Z2|(ADP-2| B.2) 34 5
A ste] A ko] X gof AFGH = Aot B T4 A o=,
=% 2](ADP-g] B.22) % ] W &} 4| - 1[Poly(ADP-ribose) polymerase-1, PARP-1]+=
AAE E3het o] Ao M= o) EAlehE a4, 4% DNAE
A5t A3t | F of g A =S ] ADP-2l B A H ol AA 7= A A&
713 % DNAE Eshs aiolth Al g 7hA4] ehelxl
ii}ADP-F/l BAY ol de] 7|4 E(acceptor 4= target W25 7H - Q%

& HFE PARP-1 AFilo] 1 €] 3] 44, DNA E3: 0| &m kA, DNA

=
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[329]

[330]

[331]
[332]

[333]

31
gho Aol =, 7k 25 0] =, p539} NF-«'s 2] AAF A E 5 B2 & v
A So] & A 9Jr) PARPY: NADEY-E| ADP-2] H 9] Ad-S

Zu| 3=t o] W ¥l olr] =7 NADEY-E T Yz doln| == o &
Faol) o e oA 2ukA Q1 ATPE 48] 8t A NADE ThA] A ghg ), whe}a
PARP®] #24 3}+= v}k o] ATPE 4H] &} Q AR R AT
NFAE Zeh AT 07 AN E &4 D A X AVES 2t AL
Hl9} A}7] B ubg o] vl A 7| sl A AE g upe} o], oF EoF So A

A E BT A4 o] 2 7| (ADP- F/]E" Z o] W A 1(PARP-1)£ & A 5}
hEF HEF R wAYAF S0 B AR o147 F Y1, o6kl Ao

AOIM &, A7l eF A2 vt S o r 489 ¢ Ivh(d7] & 2o WA=

%)
oo, 7] 8}eh2] 12 A H = 33HE, o] 9] o] A A Eiz o] ofgtH o
&g 7t s %:fi J 7o 2 shfah=
Z2)(ADP-8] H.22)% 2] ¥ g} 4] -1(PARP-1) & A 3ho] oWt 1= X =8 o}3} 7]
ZHER /‘F‘“ﬂ T 3= ﬁOM.
2 27 Al

Al A Qg} pZARE:) , o3 AERA /khsﬂi} xl—oH ut QQ_ AIDS, Ot,ﬂ,o]-Eﬂi/‘g
Y N )
2033, T 5T, 74 55 444 §F, 404 4, %z‘aﬁ?é &3, 2%
Ag e s, A & F ) F w32 o] Fo| Lo RNE B =

1 o)& xstaht, ool Alghy] =] ¢at,
Z2](ADP-2] 2. 22)E 2] ¥ 2+ A4 - 1 (PARP- 1)4 gghA 0 2 RE G E A ZU ATP

07 P ETEol 5 s R 1% Qlste] A E A X £ EE AT
ApE FE o] 9} %49l AE ApEo] flo] wayshiz Agkolehul B o)
34 & .

StH, 2wk ol A = ob3} A3t = Aol o] X 5ol ALE3 4 9l 53 o]
A, o] = E g o] Ao 204 Q- Hle] A g
oluj, A7] ¢t} A3} tri= Aol = E2](ADP-] B.2~)Z ] 2} A -1(PARP-1)9]

5 0 BE AE S EE AT Aol FEH o MAsE Adtol 1, o &
Sol, 237 Shak AF iz Aohiz w4 B WA, SELEE U o]
W bel, &9 e, 424 B, 2AA o] %F, 22| ¢hA
NYF A NAWF, AFA W A%, D PN FE, G WY F, P
g o), vl ey, w6l E A BE B g 4, 3

S AP, P o], M A2 AW E, TR, Wk &,
Szstolv] A% ¥h Pt Ao, chig A 5E v gt o), A1 2B
T g Aol whol el 224 7} e et ol Y ek B ot o,
A S AIDS B B ool A HEE = 1% ol 42 T glrk
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A% = 3135, 0] 9] o] A A A = o] 9]
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=y

=

2] @} 4] -1(PARP-1) ¥
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[351]

[352]

[353]

[354]

[355]
[356]

[357]

[358]

33

Feh A7 55 of Fold 5 gl ot ofe] FYE = AL oheh

AT Rolg ARoR: o2 59 4A, A, A/AQ A, A, AetA)
FOHA, A HA, F AR, AYA 2R, BRI A Bo] gz, ol E AL
FRAR olgle] AYA () FEZR, HrERz S22 Y E, S E,
L L LECREE A E RS e
mhod g i 2 WEE B9 A 293 Fhetn Aok AAlE
T T o], A o] A=, A, ME AT EE,
HEF ARAMEAS R YrE Su YS9 0o ARAE FH S
G glom], 2ol whel ¥, 5, A I 10 U EF Gl e BelA
Ei o EHE WEE F5A, A, FUA R AVAS THS 5 3

[e)

=
71 Bt 12 A H = S E S R SR ok oot 2=

B

o>
X
K
:

AES Ao R gfehs st 245
AA el g Fo g2 A A s} i, 3Abe] ypo], w55 Al A, Fol &,
275788 2 A% A 5ol wpe} deld = 9l o, nlEA &A= 0.001 WA 1000
mg/kg/A ] FOB AL = oFALe] Fhetol whel U A[F A S 1Y 3],
aeA s A= 1 18] WA 38 R Rkl A B AT A ARE B

o
14
o
o
o
2
o
2
BN
oX,
e
flo

2 °] dAANA & ALE A 7 1 F ol
thE A=A & F7kR E3ete] HAIAIR Azl AR 4= AT

EOE FHlEA, 2 RS 7] FetH 24 ES AR dad A
T8 9A S £ 36 FE)(ADP-2] B.22) % 2] W 2 Al-1(PARP-1) ##
Aol o EE A2 WHES AF et Y] ot 2B e s 19
B}3ha, ol 9] ol A A, iz o 9] St o R B8t fS FadweR
F ooz, E2l(ADP-2] B.22)E 2] v ehAl- 1|(PARP-1) ¥ 2 ko] oW =
Az oFetd A EE on gt}

2o A ALg gof, "ol A HE HhE o = A ol Al &y 2]
ofsha 2 EE ERlshs A2 s, & i o] ofsha £ E 9| Fo
ARE A A =2 ol g olu] gk kARl AR E Fate] Fold
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[359]
[360]

[361]
[362]

[363]
[364]

[365]

[366]

[367]

[368]
[369]

[370]

[371]

[372]

[373]

34
T Aok H4U Fof, okl Fof, AWy o 25U 5o, 98t Fof, 3
5o, A Fol, 54 5o, vyl o, #u 5o, 244 Fo, 23 ] A9
= 3 & h(intracerbroventricular) A}l 2] 8] F-of € 4= 9l o1} o] 9|

A
=
ud A o 50 ‘?lﬁrél gk = }OH EL 01«1 ﬂglﬂ BE ZLJ??PO]
‘:ﬂ 1
[e]

S AL e = gl Q1S 23 BE BB ou| g, B o
oFet A A =S AN A Foate] Z2](ADP-#] H.22)E 2] ¥ 2} A-1(PARP-1)
A AsS gaA o ot = X we 4= gl

223 vl o} o] B by o] o] a7 E el f5 A, ol Ay @ o]e]
A5 SR B o] a5 Y, Bvlo] B JZen gl mE
Aey g}

WA, By 2 o)A B fEAE vhe S E R A A
2] .90

PARP-1(Poly [ADP-ribose] polymerase 1) &4 < #| 24 -& H 7}s} 3t

A A © 2, PARP-1(Poly [ADP-ribose] polymerase 1) 24 ZA 7| EE

Apg 81 /\1,7] _H_m-uq,] oA EE = FEAE vhordl 2 A e sk,

Keah
5

al
[U

St A3}, W 9] 2] PARP-1(Poly [ADP-ribose] polymerase 1)

=] A= ‘-1

§iﬁﬂ%@%4ﬂm%ﬁ°iﬁ“3“q

A7 Ae B Bt el o] A= gy B St thEt
BEgol $4ene, gut dse] A ug okehd 2B F43 AHEE 5
Aee %4 AT

4o AN E A F

ola}, 2 ul-g Ao 2 AP el ol ake] AAlE] g

ﬂ', ‘8}-7] /\E]}\] Oﬂ UK_] }\E];joﬂ‘_:_%g-ﬂé% Cﬂ]/\]‘ET]'T‘:‘ 7}—1%]_ EE,E‘%US]Q LH%O]
olel] A= AL ohLyth,

<A A4 1>

4-(4-3-8-ZF 2 2-1-24-12-U3 ER20| A =H3- YT 29)9 F & H-1-Y)
HzUEH Az

YA 1 tert-E B 4-(4- Aol s et -1 IR A go| E o] A%
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35
[374] cat. Pd(OAc), CN
CN cat. XPhos
Boc’N Br Toluene, reflux NJ
Boc”

[375] 1-Boc-3] ¥ 27 (70.0 g, 0.38 mol), 4-H 2 XM Z U EH (82 g, 0.45 mol)S
=<l (1.5 L)ell =519, Pd(OAc), (8.4 g, 0.04 mol), XPhos (9.0 g, 0.02 mol), Cs,
CO; (147 g, 0.45 mol)E A 7}8FSI T}, 100°Coll A 15A] 3 BoF ik & A0 7
W7kl gleh, kg ol-& EtOAcE 3|4 8t 5], &2 Al ¥ kgt #7]-8 v & MgSO,
Aol Az, o] gk F Zhgtatol A T FHAA AdE ARES
ARAETHIE o] &oto] H A 3= tert- - E
4-(4-A o} = )z F 2} -1-7FH A gl o] E (90 g, 83%)2 ATt

[376] 'H NMR (300MHz, CDCl;) §7.53-7.50(m, 2H), 6.87-6.85(m, 2H), 3.60-3.57(m, 4H),
3.33-3.29(m, 4H), 1.49(s, 9H)

[377]

[378] A 24 A= ER 2 HCIY] Al &

[379] CN 4N HCl in CN
/©/ dioxane /©/
) -
Bo

c/N HN

2HCI

[380]  tert-FEl 4-(4-A o} =3 ) ¥ ¥ €} -1-7} B A 2] o] E (80 g, 0.28 mol)©ll 4N
HCl/dioxane (1400 mL)E €31 15A] K &<t watslglo) vkg-5 A H A&
ZE 8} 3l EtOAcE Al 2 8Fo] H-4 313t = 4-(¥] d g7 -1-2Hwl 2 EE 2 HCI (72
g, 100%)& LAt

[381] 'H NMR (300MHz, DMSO-d6) §9.46(br, 1H), 7.67-7.64(m, 2H), 7.11-7.08(m, 2H),
3.61-3.59(m, 4H), 3.19(m, 4H)

[382]
[383] G 3. HE 2B T 65 F B FOlES] AF
[384] F O Mel F O

K,COs
OH ——= o~
DMF
Br Br

[385] 2-MER_6-ZF Q2 F AAI= (100 g, 456.6 mmol)S DMF (1 L)l #5915
K,CO,Z 0°Coll A ¥ a1 30%-7F L akalgl o}, wk-g-ollof] Mel (194 g, 1369.8 mmol)<
0°Coll A H 3] & 7Fet T, Lo A 1543t F-oF Hkslgt), kLo e
EtOAcE 3|41 3t 3, Na,S,0; 58 9 7} NH,Cl -8 N & =2 A #5151 t]r.
718wl & MgSO, Aol Al Az, of 93k & Zhetstell A S 55 A1A A=
AF=S A7t a2t E 9 E o] §ato] B4 3= vld
2-HRE T 6-ZF 2 ZF0 0 E (107g, 95%) A A},
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[386]
[387]

[388]
[389]

[390]

[391]

[392]
[393]
[394]

[395]

[396]

36

'H NMR (300MHz, CDCL,) 8§7.40(d, 1H, J = 8.1 Hz), 7.31-7.24(m, 1H), 7.09(t, 1H, J
= 8.6 Hz), 3.98(s, 3H)

GA 4 HE 2 ZF 0 R 6-(5-F| =EAF-1-El-1- Wl Zojlo]| EL] A%

cat. Cul o
F O cat. Pd(PPh;),Cl,
TEA -
o
o+ z " ToH
CH4CN “
Br N OH

HE 2 B2 F 655 2l o] E (107 g, 433 mmol)& oA EY EE (1L)
of %1%, #Hl-4-¥1-1-& (51 g, 519.6 mmol), Pd(PPh;),Cl, (15.2 g, 21.65 mmol), Cul
(4.12 g, 21.65 mmol)S 2 7}8F A T TEA (131.4 g, 1299 mmol)& & 7+8t &,

Oocoﬂjﬂ 15}\] ]_Eo} gl—z‘sl]-,?‘_/\]gog_%ﬂ— ],O'lq. H]—O oﬂO EtOAcE
5] A8k NH,CL =& 9 0 2 Al F 831t} 7] -8 vl & MgSO, 7ol A 1=,
o] 73k & 7hgtstel A T sHAA A E dFES A4
ARETHIE o] §oto] H A3 vE
2-EF QR 6-(5-3| EE A H-1-E-1-)wl o) o] E (75.1g, 7T0%)S AT

'H NMR (300MHz, CDCLy) $7.37-7.30(m, 1H), 7.25-7.23(m, 1H), 7.05(t, 1H, J = 8.9
Hz), 3.95(s, 3H), 3.88-3.76(m, 2H), 2.56(t, 2H, J = 6.8 Hz), 1.85(m, 2H)

HA5:8-5FQ2-3.(3-3 A ZZ2 ) [H-0lA T2 1-29 A=

i o~ LiOH.H,O AgNO; i
N o THF/MeOHH,0 o " Acetone @C:OK/\/OH
W el 2- £ 5 Q 2.6-(5-3] =& A H-1-El-1-)ydl o o] E (75 g, 299.68 mmol)-S-
THF/MeOH/H,0 (600/200/200 mL) ©f| =<1 ¥, LIOH-H,O (37.7 g, 899.03 mmol)&
A 7vatar 2ol A 15 A ZbE ok algksk il vhg- o & Q7 ete] w5 e &
EtOAc® 38|41 3}al 6N HCl & A 3] 2 7}sle] pHE 1~22 24 5F3 .
7181 & MgSO, el A Az, Oiﬂrﬁ? T Zhetatol A T sE3s A 54
HES- ol S o} 4| & (1.5 )0 =<1 AgNo3 (9.34 g,29.97 mmol)g &}7}8}0%}
& g2l A 1541 E<t
£ EtOAcE 3418 5], B2 H] ] o}ME} %ﬂ%ﬂﬂ% Mgso4 *JOM Zii,
T gststol A Sk sHAA A A RES A
AZETIHIE o] oo H A 33t
8-ZFQ R-3-3-3| EFA T2 |H-0] AT ZH-1-2 (25g, 35%)S A3t}
'H NMR (300MHz, DMSO-d6) 87.83-7.76(m, 1H), 7.37(d, 1H, J = 7.8 Hz), 7.30(t,
1H, J = 9.8 Hz), 6.61(s, 1H), 4.58(br, 1H), 3.49-3.44(m, 2H), 2.57-2.50(m, 2H),
1.76(m, 2H)

F

F

s
=
OW
[e]
>
El
U‘.
=
rot,
01
ﬂ?l
e R
o|\
i |
ofr
o
&
ofo
:‘é
é
_\11_4
_‘d
2
o

¢
& ofo oo o
o 12 12 _1

£ =
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[397]
[398]
[399]

[400]

[401]

[402]

[403]

[404]

[405]

[406]

[407]
[408]

37

HA6:8-ZFQ & 333 EEAXEI | AF =R 1QH)-22 AFE
Foe NH; in MeOH FQ
(o] NH

Ci;\/\/OH MeOH, 80°C _ OH

8-LTF QR 333 EEA LRI H-0| AT E-1-L (18.0 g, 81.00 mmol) =
7N NH:/MeOH (200 mL, 1.38 mol) ol =<1 ¥, 80°Col| A 1541 {H& 9t 1 HksFA o}
HESolg 2o Yst & 7iketol A S FEHEAIA ALY 1A S
MeOHE A 27 5to] ¥4 3} ¢H&

§-EF QR 33 EFHAZEA)0| AT EH-12H)- (148 g, 83%) S AU
'H NMR (300MHz, DMSO-d6) 811.26(br, 1H), 7.65-7.58(m, 1H), 7.35(d, 1H, J =
7.8 Hz), 7.13-7.06(m, 1H), 6.35(s, 3H), 4.58(br, 1H), 3.47-3.41(m, 2H), 2.53-2.48(m,

2H), 1.77(m, 2H)

[

GA7:3-Q-EZFR-1-Z4-12-Us| =gl AFwEdl 3. eI 23]
HESIE ¥ YolES] A%

F O F O
MsCl, Et;N

NH NH
= OH DMF = OMs

8-FEFRE-3-3-3| =EA L2 A )o] A F] = /-1(2H)-+ (19.5 g, 88.14 mmol) &
DMF (44.0 mL)°l] =<1 %, 0°C= d 73131t} MsCl (15.7 ml, 202.72 mmol), TEA
(49.0 ml, 352.56 mmol)2 0°Ca}oll A 15 8] 2 7Fek 5, 25°Col| A 154 1k &<t
WS T Wk oS- EtOAc® 3] A} 8}, NH,Cl 78 9 & 2 A 5 53l v}
7189 & MgS0, ol A 1z, o] 35t 3 Zhstetoll A S 55 A1 A A4
A5 S MeOHZE A A A3t #5433 =
3-B-FFLE-1-FA-12-U 3 ol AFmH3- T2 I v HJAHE Yol E
(13 g, 49 %) & AAT}.

'H NMR (300MHz, CDCL;) 811.58(br, 1H), 7.60-7.53(m, 1H), 7.28-7.25(m, 1H),
7.09-7.02(m, 1H), 6.36(s, 1H), 4.37(t, 2H, J = 6.2 Hz), 3.05(s, 3H), 2.79(t, 2H, J = 7.7
Hz), 2.26(m, 2H)

A 8
4-(4-(3-(8-ZF 0 &E.1-2 412U EFolAFEal3-ehz2Ihy] 9 gk-x-1-2)
HzUEZ A%
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[409]

[410]

[411]

[412]
[413]

[414]

[415]

[416]

[417]
[418]

[419]

38

CN
2HCI /©/

N
F o H@

CN
, NaHCO3, Nal F o /©/
NH
= OMs CH,CN, 80C @Hv\/,(\l\l

3-8-EFLE-I-Z4-12- Y=o AFEd3-)Z 2 vl dE ol E
(2.4 g, 8.02 mmol)°l] oFA EYEZ (160.0 mL)°l| =<1 +,
4-(¥] 2} -1-Hl 2 EE 2 HCL (3.1 g, 12.03 mmol)S 25°Col| A & 715151 o}
NaHCO; (3.37 g, 40.10 mmol), Nal (3.13 g, 16.04 mmol)& % 7} 3+ 3, 80°C=
7t sto] 17413 & ksl gl W3- ol -& EtOAc®E 3] 4] 3} 31 NaS,0,
T8 NI NHCL 78N 0= A H &L, /71815 MgS0, el A %, of 7
F Fetstol A T s HAA AL E JF=2 MeOHE Al A4 sto] 54 335
4-(4-(3-8-ZFLE-1-54-12- T3 B2 ol AF = 3-H)Z 2 ) I o 31 -1-Y
HZUEH 24¢,77 %) A

'H NMR (300MHz, CDCL;) 811.63(br, 1H), 7.55-7.48(m, 3H), 7.20(d, 1H, /= 7.8
Hz), 7.05-6.98(m, 1H), 6.89-6.86(m, 2H), 6.23(s, 1H), 3.58-3.56(m, 4H), 2.72-2.70(m,
6H), 2.54(t, 2H, J = 6.0 Hz), 1.94-1.90(m, 2H).

<AA o 2>
54-(3-8-EF L2132 120 =20 2= W3- )T 28) v o 2 21-1-9)
W2 rUELY A2

N CN

F O z

|
Cij\/'\t/\/ﬁ\N )
= N

g7] Aol 19] @A 104 ARS8 4-B 2 Rl 2 EY S )4l e
5-HE R Aoty g d S ALES 2 il
BAFES A4S 5 AAh

'H NMR (300MHz, CDCl;) 88.32 (s, 1H) 7.51-7.49 (m, 2H) 7.22-7.20 (m, 1H)
7.12-7.10 (m, 1H) 7.08-7.05 (m, 1H) 6.22 (s, 1H) 3.66-3.64 (m, 4H) 2.72-2.70 (m, 6H)

2.57-2.55 (m, 2H) 1.93-1.91 (m, 2H).

ol
rr -
Y
o
2
10
Oft
o
I3
o
N
iz
>
2

<A Ao 3>
6-4-3-8-ZF 2 2-1-24-12-U3 =220 A =H3-Y)ZT29)9 H & H-1-Y)
UzUxJEZ Az

F O N/l

N
NH N
b

CN
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[420]

[421]

[422]
[423]

[424]

[425]

[426]

[427]
[428]

[429]

[430]

[431]

[432]
[433]

39

271 A A e 19] @A 1011*1 AFE3H4-H 2 R 2 U ELHS )l
2-HE .5 A] ol W& AMg-5h= A& Al star, 7] A Al 19
A ES A4S 5 ISl

'H NMR (300MHz, CDCL;) & 8.40-8.39 (m, 1H) 7.62-7.59 (m, 1H) 7.52-7.49 (m,
1H) 7.21-7.19 (m, 1H) 7.05-6.98 (m, 1H) 6.62-6.59 (m, 1H) 6.22 (s, 1H) 3.99-3.96 (m,

4H) 2.74-2.65 (m, 6H) 2.56-2.52 (m, 2H) 1.92-1.90 (m, 2H).

<A Al 4 4>
EFLEI(-G-U-(EYIETFodeHd)dHEA-1-d) T2 )0l L FE
HA-12H)-2 9] A=

F O /@/ CFs
7N
_ N
71 A Aol 19] @A 1o A ARE
4-HEVHZEHEF o EE
upg} A 83 ES 48 AT
'H NMR (300MHz, CDCl;) 611.47 (br, 1H) 7.54-7.48 (m, 3H) 7.21-7.18 (m, 1H)
7.04-7.01 (m, 1H) 7.00-6.96 (m, 2H) 6.22 (s, 1H) 3.54-3.51 (m, 4H) 2.73-2.66 (m, 6H)
2.55-2.51 (m, 2H) 1.96-1.90 (m, 2H).

3

2

¢

Il

<A A4 5>
EF224-4-(3-B-EFLE1-54-12-U3 ER |2 FEU-3-Y) T2 H)
HEgd-1-HFUEZ 9 Az

471 A A 18] BA 11 AHE 4
PEE L ER o 2NEY SRS LS AL A9 e, 471 4
uheh B S GRS e F AT

'H NMR (300MHz, CDCl;) §7.51-7.50 (m, 1H) 7.39-7.38 (m, 1H) 7.21-7.18 (m, 1H)
7.11-7.01 (m, 1H) 6.62-6.54 (m, 2H) 6.22 (s, 1H) 3.62-3.61 (m, 4H) 2.70-2.68 (m, 6H)
2.55-2.54 (m, 2H) 1.92-1.91 (m, 2H).

<A Al 4 6>
4-(4-(3-8-ZF 22 1-$2-12-U3 ERo| 2FEHU-3- =z 2 U) v H 27-1-Y)
AZzUEY I =E2F2gdo|=9 Az
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[434] E o /©/cw
NH (\N

[435]  4-(4-(-8-ZFLE-1-54-12-H3| ERo| aHEH-3-)Z 2 d)J # &3]-1-
ehul =Y EH (1.0 g, 2.56 mmol)S 4N HCl/dioxane (26.0 mL, 76.83 mmol)°l] =<1
A

: J%Oﬂ 1 15413 &<t aubsh iy, Zhetstoll A Sk 55 A1 A o] 3}ste]

[436] 'H NMR (3OOMHZ, DMSO-d6) 81 1.35(b1, 1H), 11.22(s, 1H), 7.68-7.61(m, 3H),
7.37(d, 1H, J = 7.8 Hz), 7.16-7.11(m, 3H), 6.44(s, 1H), 4.10-4.05(m, 2H),
3.61-3.57(m, 2H), 3.55(t, 2H, J = 12.9 Hz), 3.11-3.07(m, 4H), 2.57(m, 2H), 2.12(m,
2H)

[437]

[438] <A Ao 7>
4-8-(3-8-ZF L2 1-22-12-U3 ER20| 2 FEHU-3-Y)E &2 H)-3,8-1] o} A} 1
AEZ2[3.21]S&-3- )z E%-J A %

@W@

[440] A7 A Ao 19] ©HA] 19 A AF-8-3F 1-Boc-3] 9 2} 21 -2 th 21 8}9] tert-7-
3,8-Cl o} A A E 2 [3.2.1] 5 H Q1 -8-7F A Bl o] EE ALE-3h= 318 Al 9 oh
g7) A A e 10 whel HH 3RS A 5

[441]  'H NMR (300MHz, CDCl;) 811.44(br, 1H), 7.54-7.46(m, 3H), 7.20(d, 1H, J = 7.8
Hz), 7.03-6.97(m, 1H), 6.80-6.77(m, 2H), 6.22(s, 1H), 3.51-3.40(m, 6H), 2.73(t, 2H, J
= 6.3 Hz), 2.57(t, 2H, J = 6.0 Hz), 2.10-2.07(m, 2H), 1.92-1.88(m, 2H), 1.79-1.76(m,
2H)

[439]

[442]
[443] <A A4 8>
4-4-3-(7-ZF 2 2-1-24-12-U3 E20| A =HU3-Y)ZT29)9 F & H-1-Y)
HzUEHS] A=

[444] o Q/CN
F
NH N
100 IUS

N
[445] A7) AN G 19] BHA 30 M AFRE 2 HE R 6-ZF 0 2zl = s
) =l A
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[446]

[447]
[448]

[449]

[450]

[451]

[452]
[453]

[454]

[455]

[456]

[457]
[458]

41

AT 190 whe} HA S ES S 5 A

'H NMR (300MHz, CDCL,) §7.97-7.95 (m, 1H) 7.51-7.48 (m, 3H) 7.34-7.32 (m, 1H)
6.90-6.87 (m, 2H) 6.27 (m, 1H) 3.57-3.55 (m, 4H) 2.72-2.70 (m, 6H) 2.55-2.53 (m,
2H) 1.94-1.92 (m, 2H).

<A A o 9>
7-Z2FLLZ2-3-3-G-@-(EEF oz eHad)dH&d-1-d)Z2g)ol 2 F &=
HA-12H)-2 9 A=

Z2R WY EZ S thilsho]
aFar, WA 30 A AR &

2-HRER 6-EF Q@A =S 215t
2-HEFS-5FLEWMEAANNEES AFESh= 2l& Al el s, 7] Al 10]
uret HA =S 4E 5 Al

'H NMR (300MHz, CDCl;) 811.54 (br, 1H) 7.97-7.94 (m, 1H) 7.49-7.42 (m, 3H)
7.37-7.30 (m, 1H) 6.97-6.94 (m, 2H) 6.26 (s, 1H) 3.53-3.50 (m, 4H) 2.72-2.71 (m, 6H)
2.55-2.52 (m, 2H) 1.95-1.90 (m, 2H).

<A Al 4 10>
5-@-3-(7-EF2LE2-1-54-12-U3| E2 0| A =HU3-HZ 2 ) I H &3 -1-¢Y)
YZI=UEH A=

o /N| CN
F NH N X
_ N
A7) A A o 12] @A 104 ALE3 4-H 2 w2 S thalste]

= =
BN T

AbgshE Ag Al 9lstar, 7] A Al 1]

¥

=

=

uteh HA45 S de g AU

"H NMR (300MHz, CDCls) 811.70 (br, 1H) 8.34 (s, 1H) 7.96-7.95 (m, 1H) 7.53-7.34

(m, 3H) 7.14-7.13 (m, 1H) 6.27 (s, 1H) 3.63-3.62 (m, 4H) 2.74-2.73 (m, 6H) 2.56-2.55
(m, 2H) 1.94-1.93 (m, 2H)

<A A4 11>
7-Z2FLL2-3-3-U-G-HUEZH G)H H g -1-)ZZ2H)o| £ F =HU-12H)-2 9
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2-HP W 5 L2
=]

)
o,

42
A =
[459] NO,
¥ Q
F
NH N
P NS
[460] 71 AAle] 19] @A 1o A ALEE4-B 2Rl EYEZ- S sk
1-H2E-3- Y E WAl ARS-8haL, WA 304 A8
2-HEF 6-5FLEWMEAAANEE thal st
QR EANEE AL 31& Al 9] 8taL, 7] A Ao 19]
uhel A5 E S 9SStk

[461] 'H NMR (300MHz, CDCls) $11.53(br, 1H), 7.95 (d, 1H, J = 9.9 Hz), 7.77(m, 1H),
7.67(d, 1H, J = 7.8 Hz), 7.47-7.41 (m, 1H), 7.39-7.18(m, 3H), 6.26(s, 1H),
3.56-3.53(m, 4H), 2.77-2.70(m, 6H), 2.56(t, 2H, J = 5.9 Hz), 1.93(m, 2H).

[462]

[463] <Al 12>
7-EFL2-3-3-@-dAd9HgA-1-9) T2 E)o| 2 AEH-12H)-2 9] A=

[464] o /@
F NH ﬁN
_ N

[465]  Z&71 AAfe 19] A 30 ARE-EE 2-H 2 E-6-5 F 2 2l £ 0] o A]
talste] 2- MR R-5-5F 0 2l 2] AN = ARg-staL, WA 8ol A
4-(F ¥ ehA-1- 2V EZ 2 HCL-S tl2lste] 1-9d 9] o) 2} & ARg-8ha=
A AQQstar, 7] AA el 1] et 545 =8 A& 5 AN

[466]  'H NMR (300MHz, CDCls) §11.38 (br, 1H) 7.98-7.95 (m, 1H) 7.47-7.42 (m, 1H)
7.36-7.30 (m, 3H) 6.99-6.97 (m, 2H) 6.89-6.85 (m, 1H) 6.26 (s, 1H) 3.44-3.41 (m, 4H)
2.73-2.67 (m, 6H) 2.54-2.50 (m, 2H) 1.94-1.90 (m, 2H)

[467]

[468]  <HAld 13>
7-£F 2 2-3-3-@-(FYrd-2- ) A #7-1-H T2 )0 A EH-12H)-2
o Az

[469] o N7
|
oy o
P N

[470) A7) AA e 19] @A 30 M AFEF 2B 2 W 6-EFQ ZH O AN EE
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[471]

[472]
[473]

[474]

[475]

[476]

[477]
[478]

[479]

[480]

[481]

[482]
[483]

43

1H NMR (300MHz, CDCI3) §8.32-8.30 (m, 2H) 7.98-7.95 (m, 1H) 7.44-7.42 (m,
1H) 7.34-7.31 (m, 1H) 6.50-6.52 (m, 1H) 6.26 (s, 1H) 4.08-4.02 (m, 4H) 2.73-2.71 (m,
2H) 2.65-2.62 (m, 4H) 2.52-2.50 (m, 2H) 1.93-1.90 (m, 2H)

<A Ao 14>
ZZ2023-3-¢-TFdd2-)d H g A-1-HE2H)o]| A2 FH =H-12H)-2 9
A ZF

&7 Al 14 A 10] *1 AMgeH4- B2 R U EL S U218l
2-B 2wyl d& AREshaL, @A 3004 ARE-gF
2-Ei 6'3"]‘4.;]31_] °

'H NMR (3OOMHZ, CDCl;) 68.20-8.19 (m, 1H) 7.98-7.95 (m, 1H) 7.49-7.42 (m, 2H)
7.34-7.32 (m, 1H) 6.69-6.66 (m, 1H) 6.63-6.61 (m, 1H) 6.26 (s, 1H) 3.79-3.76 (m, 4H)
2.69-2.66 (m, 6H) 2.54-2.50 (m, 2H) 1.93-1.91 (m, 2H)

<A Al 4] 15>
ZF2023-3-G-@-ZF 2299 A A -1-d)T 2o A F =H-12H)-2
o] Az

%\ ;20
—_ @
:ﬂ

371 A Al 19] @A 1o 4] AFEE 4B 2Rl U EY S g4l 8]
4-H B2 EFQ 2 ANS AME-3FaL, @A 30 4] AL-8-&
22HEW 6ZFQ 2 AN ZE A&t
2HER 5-ZF QB ZOAANES ALt AE Al9lstar, 7] A Al 10
upe} B4 g9 E-S A8 4 Sl

'H NMR (300MHz, CDCl;) 611.53 (br, 1H) 7.99-7.96 (m, 1H) 7.47-7.42 (m, 1H)
7.36-7.33 (m, 1H) 6.97-6.94 (m, 4H) 3.36-3.32 (m, 4H) 2.75-2.67 (m, 6H) 2.55-2.51
(m, 2H) 1.92-1.90 (m, 2H).

<A Al 4] 16>
ZFLE3-B-U-G-(EYEFLEVEA DI DI A FF-1-G) T2 H)o| £ F
EA-12H)-2 9 A%
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[484]

[485]

[486]

[487]

[488]

[489]

[490]

[491]

[492]
[493]

44

OCF;

i ©
F NH N

~ N

2-BHEF 6-FF 5
22HER.5EFQ 2
uet BAs S dE 7 A

'H NMR (300MHz, CDCl;) 811.46(br, 1H), 7.97 (dd, 1H, J = 9.3, 2.7 Hz),
7.47-7.43(m, 1H), 7.37-7.22(m, 2H), 6.86 (dd, 1H, J = 8.3, 2.0 Hz), 6.76(s, 1H), 6.70
(d, 1H, J = 7.8 Hz), 6.26(s, 1H), 3.46-3.43(m, 4H), 2.74-2.69(m, 6H), 2.54(t, 2H, J =
6.2 Hz), 1.93(m, 2H)

Fﬂ]—’ﬂml

52
oo

<A Ao 17>
3-3-4-B-ZF2EH DY HFA-1-Q) T2 Y).7-ZTF 20| A F EHU-12H)-2 9
A %

Cl
i 0
F
NH (\N
7 N
7] Aol 19] EA 10 A AFggH4-H 2RI EYEYS g1ty
-2 R 3-F2 2ulAS ARgstar, @A 30 A AE-SF
2-HZH 6-ZF @22 AANEE ] 2ls)e]
22HEH 5 E5F 2 AANEF ALEeh= 212 Al 9] atar, 7] AAl 19
e} HASES A4S ATk

'"H NMR (300MHz, CDCl;) 611.41(br, 1H), 7.97 (dd, 1H, J = 9.3, 2.7 Hz),
7.47-7.42(m, 1H), 7.37-7.30(m, 1H), 7.17(t, 1H, J = 8.1 Hz) 6.92 (s, 1H), 6.84-6.81(m,
2H), 6.26(s, 1H), 3.44-3.41(m, 4H), 2.71-2.68(m, 6H), 2.52(t, 2H, J = 6.0 Hz),
1.96-1.88(m, 2H).

<A A4 18> W€
3-(4-G-1-EF QRS2 12-T 3| ER 0| 27 5 3-A)Z 2 85 o 7-1-9)
Hl Zo o] E Q] A2
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[494]

[495]

[496]

[497]
[498]

[499]

[500]

[501]

[502]
[503]

A7) Al 18] @A 114 AHE B 4B R R EY S oA ste] vg
& ALg 3L, B 360 4] ALg o

3-HEFHlZ O] ES ALE

228 R R 6-ZF RO AAEE T 2351

2-H 2R .5-5FQ Bulze] A 25 ALG8h= A& A9l star, 7] A A el 19
[ed ez}

'H NMR (300MHz, CDCl;) 811.41(br, 1H), 7.97 (dd, 1H, J = 9.3, 2.4 Hz), 7.64(s,
1H), 7.54-7.51(m, 1H), 7.47-7.42(m, 1H), 7.37-7.30(m, 2H), 7.15(dd, 1H, J=8.4, 1.8
Hz), 6.26(s, 1H), 3.91(s, 3H), 3.49-3.46(m, 4H), 2.75-2.68(m, 6H), 2.53(t, 2H, J = 6.0
Hz), 1.95-1.90(m, 2H).

<AA o 19>
3'(4'(3'(7'%‘?“gi-l-‘%‘ﬁy\_-l,z-q 5‘] 2 O] _/1\_31 %%_3_0&)2;%)1‘4 iiﬂ ﬂ'ﬁ-l-oé)
ECE R EY

COOH

=t
3-(4-B(1-EFLE-1-F A1 2- Y3 ERol 2 Ed-3-d)Z 2 )7 o g7l 1-d
Hl Z o o] E (300 mg, 0.708 mmol)< THF (3 mL), MeOH (1mL), H,O (1 mL) I

HES oS 7hol Slof| A ZFuk e 3 A] 7] 31, EtOAcE 3|41 8 5 ON-HCIE X 3 3]
A 7}ste] pH 62 A8ttt #71 §ul & - MgSO, Aol A 1%, o 743k 5
1o}

3 stell A S FHAA AL E A E A o] 3sto]
(A-G-(1-BFQL2-1-52-12-1] 3| =2 o] 275 -3-) S 2 T3] of| 2} x1-1-2
W 2 0] A = (64 mg, 22%) S A AT

'H NMR (300MHz, DMSO-d6) 811.52 (br, 1H), 7.80-7.76(m, 1H), 7.67-7.66(m,
1H), 7.59-7.56(m, 1H), 7.45(s, 1H), 7.35(m, 2H), 7.21(m, 1H), 6.44(s, 1H), 3.20(m,
4H), 2.51(m, 6H), 2.39(m, 2H), 1.84(m, 2H)

<A A o 20>
N-(3-(4-(3-(7-Z2F 2 2-1-24-12-T3| =2 0| A2 A 5HA-3-) = 2 3)1] # & 7 -1-
)y d)olA| Eolu| = 9] A Z
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[504] o
HNJ\
o] /@
F NH (\N
Pz N\)
[505] ©A1:
1-ZEF 2 3 3-4-B-UEZ A DI At 1-d) 2 d)o]l A F] =g 1(2H)-+ 9]

[506] 0
F NH + (\NQ\NQZ Nch°3 Nal \Cik/w(\y\]/@\ o,
Pz OMs HN\) 2HCI NF N\)

[507] 3-(7-EFLLE-1-HFA&- 12 EgolAF s 3-)Z 2 AuH I HE Yol E
(1.5 g, 5.01 mmol), 1-(3-H E =25 )3 5| 2} HCI (2.1 g, 7.52 mmol)S CH;CN
(100 mL)°ll =<1 & Nal (1.5 g, 10.02 mmol)E -2l A 4 7}8}3] o}, HE-g- <l o]
NaHCO; (2.1 g, 25.05 mmol)S 5154 3] 2] 7} a1 80°Cell A 17A] 3t nl kST
HhE-ol-& EtOAc® 314 ¢k 5, = &2 Al stal §7] &vl & 75 MgSO, ol A
Az, AHe F 3 atoll A S sHAA AL E AR=S
A7t AazrtE 29 E Sato] el AAsto] 2 5k

T-EFLE-3-(3- (4 G-HE=RA)I A 3l-1-d)Z 2 F)o] 4] =5 -12H)-&

(1.24 g, 60%)= DAL}

[508] 'H NMR (300MHz, CDCl;) 811.53(br, 1H), 7.95 (d, 1H, J = 9.9 Hz), 7.77(m, 1H),
7.67(d, 1H, J = 7.8 Hz), 7.47-7.41 (m, 1H), 7.39-7.18(m, 3H), 6.26(s, 1H),
3.56-3.53(m, 4H), 2.77-2.70(m, 6H), 2.56(t, 2H, J = 5.9 Hz), 1.93(m, 2H)

[509]

[510] A2
3-(3-(4-3-otr| ey @b 71T 2 F).7- 2 F 0 g o] A F - | (2H)-+ 2
Az

[511] NH,

/© H,, Pd/C o /©
.

[512] 7-Z2F Q2 3(3-4-G-HUERH DI o gk Hl-1-)Z 2 Fyo] 2 F H-12H)-=
(400 mg, 0.97 mmol)E “J-=ol A4 EtOH (5 mL)°ll %<1 ¥, Pd/C (40 mg)< 5 3]
2 718 aL Hysholl A 741 7 alRksQI o), Hh-g- oS o]
EEANA HA3E
3-(3-(4-3-obn| ol )] ol B} 7l 1- ) E 2 )-7- 57 Q Z o] &5/ 12H)-&
(216 mg, 58%)S LAt}

[513]  'HNMR (300MHz, CDCl;) & 11.31(br, 1H), 7.98 (d, 1H, J = 8.7 Hz), 7.46-7.42(m,

=
0
-{01'
oy
uas
Q‘L
=
>
ol\
i)
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1H), 7.36-7.31(m, 1H), 7.05(t, 1H, J = 7.8 Hz), 6.40(d, 1H, J = 8.4 Hz), 6.30(m, 1H),
6.25-6.22(m, 2H), 3.60-3.54(br, 2H), 3.37(m, 4H), 2.69(m, 6H), 2.50(t, 2H, J= 5.9
Hz), 1.93-1.97(m, 2H)

A 3
N-(3-(4-(3-(7-ZF L 2-1-24-12-td|=go) A FEal 3 ahZ 2 Iy &7 ]-
ehs ol Eolr| = o] A%

[} [o] o
NH., )J\o)k " )I\
o DMAP, TEA
. L — 9
NH N CH;Cl 0.1M E « NH N
/J\/\/ NJ | P a4 \)

3-(3-(4-@3-ohH o) A ekl -1- ) Z R ) 7-EF L 2ol AF E - 12H)-+-
(320 mg, 0.84 mmol), DMAP (103 mg, 0.84 mrnol) g F4= o}l A EAL (0.24 mL, 2.52
mmol) = Ao 4] CH,Cl1 (8.4 mL)°l &< 3, Hk-2-<lof] TEA (0.35 mL, 2.52
mmol)S HH 3] & 7}k 60°Cell A 74 F kS T, 53 ol S EtOAcE
s Mg 7, B2 A AH el 7] Sl E T MgS0, ol A 112, o] 7k 3 7hqt
stoll Al Tk s HAA A E =S Ae7tAazn e 19 & Fote] e
QA sto] B4 3ok
N-B-(4-B-(7-EF L2 1-52-12-H 3| =2 o] A7) HH-3-) = 2 23 of| 2} 71 -1-
3 Jyol Al Eobu] = (33 mg, 10%)S A AT

'H NMR (300MHz, DMSO-d6) 811.51(br, 1H), 9.79(br, 1H), 7.78(d, 1H, J =7.8
Hz), 7.69-7.64(m, 1H), 7.59-7.53(m, 1H), 7.23(m, 1H), 7.13-7.08(m, 1H), 6.99(d, 1H,
J=7.8Hz), 6.62(d, 1H, J = 7.8 Hz), 6.43(s, 1H), 3.11(m, 4H), 2.57-2.50(m, 6H), 2.41
(m, 2H), 2.01(s, 3H), 1.86(m, 2H)

<A Al 21>
5-4-3-8-ZF L2 5-HE-1-&4-12-U3 =20 AFAEH-3-)Z 2 I)v o g
F-1-HyF=HEH A=

F O “

71 A 1o @A 1011*1 AF-8- %
5-HREF-2-Aob ] e d & ARE-5t
2-HEH-6-ZFEME 4 AA =
-0 2R 3w d.6-EF o Rz AN

=
=
A 10 whek BA GRS A2 5 AT
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'H NMR (300MHz, CDCl,) 88.32 (s, 1H) 7.50-7.49 (m, 1H) 1.46-7.38 (m, 1H)
7.11-7.10 (m, 1H) 6.93-6.91 (m, 1H) 6.28 (s, 1H) 3.66-3.64 (m, 4H) 2.74-2.73 (m, 6H)
2.56-2.55 (m, 2H) 2.42 (s, 3H) 1.93-1.91 (m, 2H).

<A Ao 22>
6-(4-(3-8-FF 225 WY1 52 12-0F =20 27 E W3- DT 2 8)T o 2
A1-UFIE =UEH A2

F O NZ SN

B71 Al 19| @A 1011%1 AFRE 4- B 2R U ELS T Al st
2-B R .5 Aol & AME-3)aL, 5741 30l A AF-8-3F
2-EEE-6-E$—£§_E1JZ°1°‘ NEE
2-H 2R 3 E 670 2ol d A=
Al 10 et HA4EIES DS T AN

'H NMR (300MHz, CDCl;) $8.32 (s, 1H) 7.50-7.49 (m, 1H) 1.46-7.38 (m, 1H)
7.11-7.10 (m, 1H) 6.93-6.91 (m, 1H) 6.28 (s, 1H) 3.66-3.64 (m, 4H) 2.74-2.73 (m, 6H)
2.56-2.55 (m, 2H) 2.42 (s, 3H) 1.93-1.91 (m, 2H).

<A Al 4 23>
4G EF LRSS a1 2.0 S ER0l 27 w3 Z 2By %
Aa-dzUEL A=

7] AN 18] WA 3014 AHE R 2B 2R EF o Rl oA = 5
Balstel 2. 2 B30 E6- 55 0 2l o] A BB AL ek A2 Alele L,
47 AA 1] oot BB E S e+ A9

'"H NMR (300MHz, CDCl;) 87.50-7.47 (m, 2H) 7.35-7.33 (m, 1H) 6.95-6.86 (m, 3H)
6.27 (s, 1H) 3.61-3.60 (m, 4H) 2.72-2.71 (m, 6H) 2.55-2.54 (m, 2H) 2.43 (s, 3H)
1.93-1.92 (m, 2H).

<A Al 24>
EFQ2-5-9E-3-3-@-(F B d-2-)F H g7 -1-d)Z 2 F)o| A F &=H-12H)
29 Az
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F O N~

-8R R ES AHEshaL, v 3¢
CHER6-EFQ 2z =S
2-HE2E3-WE-6-FF QR Z AN =G AEShz 2ls Al elshaL, 47
A 1ol et H A3 e 48 5 A
'H NMR (300MHz, CDCl;) 58.18-8.17 (m, 1H) 7.47-7.46 (m, 1H) 7.34-7.33 (m, 1H)
6.91-6.90 (m, 1H) 6.76-6.64 (m, 2H) 6.26 (s, 1H) 3.79-3.78 (m, 4H) 2.68-2.67 (m, 6H)
2.52-2.51 (m, 2H) 2.42 (s, 3H) 1.93-1.92 (m, 2H).

>/

<A A o 25>
8-ZF22-5-4E-3-3-@-FH v d-2-)F H g A -1-H)Z2 H)o| A A E=H-12
H)-&9 Az

(;di/v pNxﬁ

A7) A Ao 19] WA 30| A AFEE2-H 2 W65 F Q 2l 2] o A
thalEte] 2-H 2 2 3.mEl 6 EF Q 2l 2ol A =2 AL&E oL, B
4-(AFA - 1-Hl 2V EH 2 HCL S A8 1-2-3) 2] v g o 2} 3l &
AHEshE AE A9 sta, 7] AA e 1o ke 5433 S A5 7 AT

1H NMR (300MHz, CDCI3) 68.30-8.29 (m, 2H) 7.34-7.33 (m, 1H) 6.91-6.90 (m,
1H) 6.48-6.47 (m, 1H) 6.26 (s, 1H) 4.08-4.07 (m, 4H) 2.74-2.73 (m, 2H) 2.63-2.62 (m,
4H) 2.52-2.51 (m, 2H) 2.42 (s, 3H) 1.92-1.91 (m, 2H).

<A Ao 26>
EFQE4-4-3-B-EFLES5ME-1-54-12- U3 E2 ) AFAEUAI-UE
Zo)FHgA-1-dizUEL 9 A=
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22HZ R 6-ZFQ 2z AA =S tilste]

2-H BT 3w -6-’* FQ Bz AN EF ALGh= AS A9
Al 10 whe} A 53E-S g 5 AT
'H NMR (300MHz, CDCL,) 811.79 (br, 1H) 7.35-7.334 (m, 2H) 7.27-7.25 (m, 1H)
7.03-7.01 (m, 1H) 6.95-6.92 (m, 1H) 6.27 (s, 1H) 3.50-3.48 (m, 4H) 2.78-2.76 (m, 6H)

2.57-2.55 (m, 2H) 2.42 (s, 3H) 1.93-1.91 (m, 2H).

e
Oft

il
off

Faz, 7371

<A A o 27>
229 2.5.049.3-3-3-W-(EF ZF o2 v e)Hd)d H g 7-1-¢)Z 2 H)o]
AFAEH-1CH)-29 A Z

2-HE21 GQEQE@EQQM =,
2-8 2R 3 HE 6 ZFRMEAA=E
A 1ol et HA4 33 E S s 7 AT

'H NMR (300MHz, CDCl,) 811.51 (br, 1H) 7.48-7.45 (m, 2H) 7.37-7.35 (m, 1H)
6.96-6.88 (m, 3H) 6.28 (s, 1H) 3.54-3.51 (m, 4H) 2.72-2.70 (m, 6H) 2.55-2.51 (m, 2H)
2.42 (m, 3H) 1.95-1.91 (m, 2H).

<A A] 4 28>
2-(4-(3-8-EF22-5-ME-1-52-1,2-H I B2 2 5H-3- ) Z 2 9) 9 ¥ 2}
A1-dzUEZ A=

F O NC:@
NH (\N

n
glf

Aol 1ol wheh 5452 S A8 AT
"H NMR (300MHz, CDC13) 811.91(br, 1H), 7.59-7.48(m, 2H), 7.35(dd, 1H, J = 8.0,
5.0 Hz), 7.16(d, 1H, J = 8.1 Hz), 7.02(t, 1H, J = 7.7 Hz), 6.92(dd, 1H, J= 11.9, 8.3
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Hz), 6.28(s, 1H), 3.52-3.49(m, 4H), 2.82(m, 4H), 2.74(t, 2H, J = 6.2 Hz), 2.58(t, 2H, J
= 5.6 Hz), 2.43(s, 3H), 1.92(m, 2H).

<A Al 4 29>
8-ZF22-5-4E-3-3-4-(El o} F-2- )T H g A -1- )T 2 H)o| 2 F =H-12H)
-9 Az

F O /SL\/\>

A7 A 19 A 194 AFE-gE4- B 2 Rl U EH S il

2-B 2 WE|o}ES ARG-BlaL, WA 304 ARG-EE
22HER 6-ZF Q22 AA =S tilste]
2-H 2 W 3 e 6-SF o2z dA =S ALgah=s A S A 9 star, A7

=
AA e 1o whet B4 3 =E dS 4 ST
'H NMR (300MHz, CDCl;) 611.48(br, 1H), 7.35(dd, 1H, J =7.8, 4.8 Hz), 7.20(d,
1H, J=3.3 Hz), 6.93(dd, 1H, J=11.3, 8.3 Hz), 6.57(d, 1H, J = 3.6 Hz), 6.28(s, 1H),
3.75(m, 4H), 2.74-2.67(m, 6H), 2.53(t, 2H, J = 6.2 Hz), 2.43(s, 3H), 1.97-1.89(m, 2H).

<A Al o 30>
8-EF 2 2-5-MHE-3-3-@-(5-WEE ot F-2-) W H FH-1- )T 2 )0l & F =
- 1QH)-2 9] A=

F o STV

22HERW 6-EFQLEMEAANEE
22H B R 365 F 2l o]
Aol 19 upet B A5G ES AL 5 YA

'H NMR (300MHz, CDCL;) 611.46(br, 1H), 7.37-7.33(m, 1H), 6.96-6.89(m, 1H),
6.81(s, 1H), 6.28(s, 1H), 3.68-3.65(m, 4H), 2.73-2.64(m, 6H), 2.51(t, 2H, J = 5.9 Hz),
2.43(s, 3H), 2.30(s, 3H), 1.92(m, 2H).

ul

<A A4 31>
R)-8-ZEFL2E-3-3-GB-G-ZF 29I Egd-1-Hx 2 )59 o A F &=
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d-12H)-=9] A=

F
F O
NH ®
Y% N
71 A e 19] @A 30 A AR 2 B R R 6B FQ B RO AN EE
talste] 2- MR 2 -3-H H-6-55 0 2l 2 o] A =5 ARE-5haL, WA 89]) A

4-(F - 1-Hl =V EE 2 HCL S T 21814
(R)-3-(4-ZF2 iiﬂé)ﬂiﬂ‘ﬂﬁ A&t A& Al @l skar, A7) A Al 19
upe) 5435 ES dS 5 U

'H NMR (300MHz, CDCl3) $12.13(br, 1H), 7.37-7.30(m, 3H), 7.01-6.89(m, 3H),
6.28(s, 1H), 3.69-3.60(m, 1H), 3.31-3.26(m, 1H), 3.13-3.05(m, 1H), 2.78-2.46(m, 4H),
2.42(s, 3H), 2.14-1.97(m, 4H), 1.90(m, 2H).

<A A o 32>
(S)-8-ZF22-3-3-3-@G-ZF2H )Y EdU1-)Z 2 Y)-5-Hdo| A H =
A 1Q2H)-2 9 A=

i &

71 Al 18] A 3ol A ARG 2- B R B 65 F B2 A =S
oAl ske] 2-11& 3-ME-e-EF e 2l A =B A |
4-(F g ehd-1-hHl =Y E- 2 HCL S B2l 81o]
(8)-3- (4-32—3@1@)4% i ARshE 2lE Al efshar, 7] Al 1o
wpe} A 5 eS8 = 9l

'H NMR (300MHz, CDCl;) 812.16(br, 1H), 7.37-7.25(m, 3H), 7.01-6.89(m, 3H),
6.27(s, 1H), 3.72-3.60(m, 1H), 3.31-3.25(m, 1H), 3.12-3.05(m, 1H), 2.77-2.46(m, 4H),
2.42(s, 3H), 2.07-1.87(m, 6H).

<A Ao 33>
3-3-4-@-Z2EHDHYHFA-1-H T2 Y)§-ZTF 2 5-HEo| A2FAEH-1Q2
H)-29] A=



WO 2021/086077 PCT/KR2020/014947

[581]

[582]

[583]

[584]
[585]

[586]

[587]
[588]

[589]

2371 AL 19] A 1o A A
1-H 2R 4224
2-HEH 6-EFLE ] S il
2-HZ2H 3 e F R WM AAEE A
A 1ol et HA4 33 e S A 7 AT

'H NMR (300MHz, CDCLy) $11.41 (br, 1H) 7.36-7.33 (m, 1H) 7.20-7.17 (m, 2H)
6.94-6.85 (m, 3H) 6.27 (s, 1H) 3.34-3.32 (m, 4H) 2.70-2.69 (m, 4H) 2.53-2.48 (m, 2H)
2.42 (s, 3H) 2.38-2.37 (m, 2H) 1.94-1.90 (m, 2H).

Mo
>
oo
%
-
T
fetd
kg
r:3
PN
i
[
i
o
=
>,
p‘L
2

»

<A A ¢ 34>
4(4-(-1-222 250 D.1-S 21203 SR o] 27 E W3- )T 2 )9 7 &
A1-dzUEZ A=

o /©/CN
F NH (\N

P N

A1 HE 5 EFE 0 2 2 3B 3w EH Foo] EQ A%

NH,SO4H o o]

(o]
NaH,PO,4 H,O E F ~
F H NaClO, OH H,SO4 (o)
OH Dioxane, 0°C OH MeOH, reflux OH

5-5F QL 22-3 EFA-3-w E il =] 3] = (24 g, 155.7 mmol),
d FAk(sulfamic acid)(22.7 g, 622.8 mmol)< U] = A €1 (dioxane)(1944 mL)°ll =<1
T A U3 =24 ¥ 0] E B3] =1 o] E(sodium dihydrogen phosphate
monohydrate) 58 9 (0.25M, 630 mL)S 3] 4 7}8laL o°Coll A 2 F
£ 2 ¢ E(sodium chlorite) =& < (2M, 80mL)Z 2] 7}t t}. 0°Cel A 30%-7F
AHEEE 3 Na,S0, 5 2 7Febar 1057 awkal gl vl wh-3-olof] ElOAc 3] 4] 3 5,
INHCI# =2 Al 58kl 77] 8 S 5 MgSO, ol A .z, o 74k - 2t
slo| A Tk FHAA £ 5-EF 2 22-3| EE A 3w Full 2 0] A A = (26,
100%)& AR c) &39S ve-e (1) 84 st 34 (60 mL)S 3 3]
A 7vatal 1541 3E 59t Bttt REg- S A2 0 2 WSl al, ElOAcE
s|A g 5, B2 AlAstaL f7] Gl S T MgSO, ol M 7 &, o] whgk & 7k
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5-ZF QLR 23| EFA3-w e wll o o] E (31.28 g, 58%)2 53T
'H NMR (300MHz, CDCl;) 10.78 (s, 1H) 7.35-7.33 (m, 1H) 7.09-7.06 (m, 1H) 3.94
(s, 3H) 2.26 (s, 3H)

A 2 W E
5220 2 3 el 2 ((EZZ o B ENA TS A W Zo o] EQ] A%
o o
F o~  T,0,TEA F o~
OH CH,Cl, oTf

HE 5570 223 = Al 3-H e Wl ol o] E (1.0 g, 5.43 mmol) = CH,Cl,
(1L)°ll ¥ 31 Triflic anhydride (2.3 g, 8.15 mmol)< 4 7} th. 103+ wnkshal
TEA (1.1 g, 10.86 mmol)= 2 7}k 5, 2ol A 154 ZF &<t alnkab gt
HE-S-ol.S EtOAcE 3] 4] 3k 5], 22 Al H sl f7] & & T MgS0, ol A
Az, Agh 3 748 stell A T8 5H5A1A A |
ARatE2HIE Fate] o] AA sk 24 5)eHE
5-EF B3 ME2(EdEFL2vehd xS Az
87%)E =3ttt

'H NMR (300MHz, CDCl;) §7.53-7.52 (m, 1H) 7.20-7.17 (m, 1H) 3.94 (s, 3H) 2.43
(s, 3H)

)y
=

]
=

Ul

GA 3. MEl 5 EFeE 2 (53| E=AF--E-1-¢))3-wEdl Foo] EQ A E
0]

cat. Cul
cat. Pd(PPh3),Cl, F.

vz "oH TEA

o
oTf CH3CN AN OH

HE 5-Z2F0 2 3-HE 2 (EYEF L2 Ehd X DS Al 2o E (52 g,
164.4 mmol)= ol EUE™ (822 mL) o] =<1 &, #-4-61-1-2- (16.6 g, 197.28
mmol), Pd(PPh;),Cl, (5.77 g, 8.22 mmol), Cul (1.57 g, 8.22 mmol)-S & 7}&} At}
TEA (50.0 g, 493.2 mmol)2 & 7}t &, 80°Col A 15A1{F & oF ek et & 202
Wbkl ol w9l S BtOAcE 3|4 81l NH,Cl 58 9 0 2 A X 813l T,
718l & MgSO, ol A Az, o 33k & Zhgtstell A Sk w5414 A E
AREs A7 AR ETI R E o] §ato] B4 v
5-ZFQ22-(5-3| = E A #-1-¥l-1-2)-3- v & Wl 2ol o] E (24.35 g, 59%)2
A AT,

'H NMR (300MHz, CDCl3) 87.41 (d, J =9.0 Hz, 1H), 7.10 (d, J = 8.7 Hz, 1H), 3.91,
(s, 3H), 3.88-3.86 (m, 2H), 2.66 (t, J= 6.9 Hz, 2H), 2.46 (s, 3H), 2.08 (m, 1H), 1.90 (t,
J=6.0 Hz, 2H).
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[601]
[602] HA4:7-5F 02333l oFA 2 s el Hol A= 1.2 9 A%
[603] o o o
F o~ LiOH.H,0 F OH AgNO, | o
SN oy  THF/IMeOHIH,0 S o Acetone & OH
[604] HE 5.5 F QR -2(5-3| =5 A1 o)-3-mwE Rl o) o] E (2435 g,97.3

mmol)-S THE/MeOH/H,O (320/80/80 mL) oﬂ =91 3 LiOH-H,0 (20.4 g, 486.5
mmol)& 2| 7Fatar 2ol A 15 Al ZkEQE ket glvt, jEg-o g 2h 9k F 78k
FE5% 3, EtOAcRE & A313L 6N HCl & 33| A 71ete] pHE 1~22

FAt #7718 & MgSO, ol A 1z, o 3k&k 3 Zhqtstoll A St
FAch F5H 92 NS o}l M = (486 mL)oll =91 3, AgNO; (6.1 g, 19.46
mmol)& A7}t vk §hg- & AFL-oll A 1541 ZF & <F akgk 3, 7kt 5t
L& A 75 vk -2 NS EOAcE 3418 5, B &2 A A3 8=
MgSO, ol A 712, of gk T Zhgtetell A S 55 A1 A A H 1t
A7 A2t E 9 & o] §8to] A 5=

7-EFQLE3-G-3| EFA 22 ) 5w E-1H-o] A2 - 1-2 (8.3 g, 36%) =

A3

[605] 'H NMR (300MHz, CDCl;) §7.76 (d, J = 8.4 Hz, 1H), 7.28-7.24 (m, 1H), 6.38 (s,
1H), 3.75 (t, J = 6.0 Hz, 2H), 2.68 (t, ] = 7.5 Hz, 2H), 2.47 (s, 3H), 2.01-1.94 (m, 2H).

off N
Ol'

o mZi
0

o

El

o

]
=

41

[606]
[607] UA 5. 7-2F 02333 eEAZRIN s Eo]AFEE-12H)-2 9 Al X
[608] 0 o
F . F
(o) NH; in MeOH NH
Z OH MeOH, 80°C = OH

[609] 7-E2FQ R 3B3| EFAZ RIS E H-0] AT 2 -2 (55g
mmol)E 7N NHy MeOH (33 mL) °l] <1 2, 80°Col| A 154 {H& <t gk
u]. 0 oﬂ 0 /\Li o7 L£7]—5l 7. 7LoLO],oﬂ}\-] 2%— l.:__,T;\]y;] xg;g% _’]—]_jﬂ
MeOHZE zﬂ A 24 c,].oq E A §]_?SI-‘:’
7-EFLE3-G-8| A 22 ) 5w E o] AFER-12H)- (39 g, T1%) &
AAt

[610] 'H NMR (300MHz, DMSO-d6) $7.53 (d, ] =9.3 Hz, 1H), 7.32 (d, J = 9.3 Hz, 1H),
6.27 (s, 1H), 4.50 (br, 1H), 4.05-4.03 (m, 1H), 3.06-3.05 (m, 2H), 2.46-2.36 (m, 5H),
1.71-1.64 (m, 2H).

[611]

[612] VA 6:3-(7-ZF 25 HE- -4 12T EFol AFET-3-x e g
HE A E o] EL] Ax
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[613]

[615]

[616]
[617]

[618]

[619]

[620]

[621]
[622]

56
o ; o

F NH MsCl, EtzN NH
P OH DME = OMs

7-EFLE-3-B-3| EEA 22 )- 5w "ol AFEH-12H)- 3.9 g, 16.58
mmol)Z DMF (83 mL)°l +¢1 &, 0°C2 ¥ 2Fa 9 th MsCl (1.7 mL, 21.55 mmol),
TEA (3.5 mL, 24.87 mmol)-& 0°C&}oll A 431 3] A 7}ek &, 25°Col| A 1541 ZF &<t
W) koS EtOAc® 3] 4] 8} a1, NH,Cl -8 9 0 =2 A 4 53l o}

718 vl & MgSO, Aol A &, o 33k 3 Zhetatoll A S 5541 A A E
&S MeOHE A 2 sto] 54315 =
3(7-EFLESWE -S4 12-T]F ERo| A F EH-3-9)
HEH QA F Yol E (442 g, 85 %)= AUt

'H NMR (300MHz, CDCl;) 811.63 (br, 1H), 7.86 (d, ] =9.0 Hz, 1H), 7.25 (d, 1 =9.0
Hz, 1H), 6.49 (s, 1H), 435 (1, ] = 5.7 Hz, 2H), 3.05 (s, 3H), 2.84 (1, J = 5.7 Hz, 2H),
2.54 (s, 3H), 2.27 (m, 2H).

[l

=23

AT
4-(4-3-(7-FF R 5 Y- 1S4 12 el AFmal 3 )R Iy s e}
Aa-ehwlz e A%

CN
2HCI /@’ N
(o] N (o}
e : Lr
NH , NaHCO, Nal NH ﬁm

Pz OMs ¥ N\)

CH;CN, 80°C

5,

3-(71-EF L E2-5-ME -S4 12- U3 ERol AFEd-3-H)xZ a2
| g]] 0144 ¥ 4| o] E (200 mg, 0.64 mmol)°ll oA EYEZH 2 mL)ol =91 F,
4-(3) H & -1- )l 2 Y EE 2 HCI (249 mg, 0.96 mmol)-S 25°Coll A & 7433t}
DIPEA (0.56 mL, 3.2 mmol)& 47} 3 80°C=E 7}L43}te] 1741k FoF
W EFEFA T HEE- S EtOAcE 3] 4] 3}al NaS,0; 58 7} NH,Cl =& o &
Al A 3kaL, f-7189 & MgSO, el A 712, o 745t 3 Zhqtetol| A Tk w5 A1 A
AAE A7 ES MecOHE AN A At &4 313 &
4-(4-B-(7-EF 2 2-5-1E -2 A 12-U] 5| =2 o] A F = ¢-3-U)Z 2 )1 7| 2}
-1-Dl 2 EH 46 mg, 17 %) AUt}

'H NMR (300MHz, CDCLs) $11.65 (br, 1H) 7.81-7.80 (m, 1H) 7.51-7.42 (m, 2H)
7.25-7.24 (m, 1H) 6.90-6.87 (m, 2H) 6.34 (s, 1H) 3.56-3.55 (m, 4H) 2.71-2.70 (m, 6H)
2.51-2.50 (m, 2H) 1.93-1.92 (m, 2H).

<A Al o 35>
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[623]

[624]

[625]

[626]
[627]

[628]

[629]

[630]

[631]
[632]

[633]

[634]

57

5-@-(3-(1-EF e 25 E 1o 12 ER e w3 T2 d)b A2
A1-F 2=V ELY A=
N CN

i T
F NH N X

P '

7] AAT el 349 @A 7oA AFE-gE 4T B ek 2l-1-ml =Y EE
tjalste] 5.3 #l efxl-1-2h) 9] S RIY EF 2 HCIS AHE-3F= 218 Al
AA e 340) upe} HA SR ES A4S T AATH

'H NMR (300MHz, CDCl;) $12.62 (br, 1H) 8.33 (s, 1H) 7.80-7.78 (m, 1H) 7.53-7.50
(m, 1H) 7.26-7.25 (m, 1H) 7.13-7.12 (m, 1H) 6.34 (s, 1H) 3.64-3.63 (m, 4H) 2.74-2.71
(m, 6H) 2.56-2.55 (m, 2H) 2.50 (s, 3H) 1.94-1.93 (m, 2H).

<A A o 36>
6_(4_(3_(7_%_?_.3&_5_11]] %_1-:2'-_/}_-1,2-1:] S ERo|4AH %%-3-%)2&%)1‘4 = 2}

A1-DHURE=HUEHY Ax
o) N*

=

CN

F

o

7] A Ao 342 @A 7ol A ARESH 4 (3] | - 1-Y)yl =Y E”E 2 HC
Al ste] 6-(3 # 2121-1-H Y ZE =Y E Y 2 HCIS AFg-8h= 218 Al 9l stal,
7] A Ao 3400 whef HA S ES DS AATH

'H NMR (300MHz, CDCL;) & 8.40 (s, 1H) 7.84-7.83 (m, 1H) 7.62-7.59 (m, 1H)
7.27-7.26 (m, 1H) 6.63-6.60 (m, 1H) 6.34 (s, 3H) 3.95-3.94 (m, 4H) 2.76-2.75 (m, 2H)
2.66-2.65 (m, 4H) 2.54-2.52 (m, 2H) 2.50 (s, 3H) 1.93-1.92 (m, 2H)

<A Al & 37>

3EFRZ24U-3-(7T-EFLE5-1E1-24-12-T3 ERo|AF =3I E
o)y - 1-HEUEZE ] A=

o FK)/CN
F NH (\N

7] AN el 340 whe} BAHFES QL 5 A9k
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[635]

[636]
[637]

[638]

[639]

[640]

[641]
[642]

[643]

[644]

[645]

[646]
[647]

58

'H NMR (300MHz, CDCl,) 811.81 (br, 1H) 7.84-7.81 (m, 1H) 7.39-7.36 (m, 1H)
7.29-7.21 (m, 2H) 7.18-7.05 (m, 1H) 7.02-6.99 (m, 1H) 6.33 (s, 1H) 3.49-3.47 (m, 4H)
2.76-2.75 (m, 6H) 2.57-2.55 (m, 2H) 2.50 (s, 3H) 1.93-1.91 (m, 2H).

<A Al o 38>
EFLE44-GT-EFLESME-1-52-12-HI ER| £ F 51 -3-9) =
ZY)gHHA-1- AR UEL S A=
F

o Jij]/cw
F NH (\N

_ i

71 A el 340] @A 7002 ARG 4] el 2 U E-L 2 HCLE
talste] 2- & F Q243 o g2l 1- )y 2 E- 2 HCLE AHE-38h= A&

A Ll8kar, 7] AR o 340) whet HA SRS A AT

'H NMR (300MHz, CDCl;) 57.84-7.83 (m, 1H) 7.40-7.37 (m, 1H) 7.20-7.19 (m, 1H)
6.66-6.63 (m, 1H) 6.56-6.55 (m, 1H) 6.34 (s, 1H) 3.59-3.58 (m, 4H) 2.70-2.69 (m, 6H)
2.55-2.53 (m, 2H) 2.50 (s, 3H) 1.94-1.93 (m, 2H).

<A Al 4 39>
7-2F 2251 E-3-3-G-@-(EIEZF2v e d)I A g A-1-9)Z 2 )0
A2FAEU-12H)-29 A=

CF
o 3
F
NH N

P N

371 AAl el 349] A 7ol A AREgH 4] F ek -1- )M Y E - 2 HCLE
A8 1-(4-(Ee] EF 2 )y )] 7 a‘rﬂ 2 HCIE AMg3h= A&
A e]8kar, 7] A A o 340 whe} KA 8RS A& 5 ASdTh

'H NMR (300MHz, CDCl;) 87.84-7.83 (m, 1H) 7.40-7.37 (m, 1H) 7.20-7.19 (m, 1H)
6.66-6.63 (m, 1H) 6.56-6.55 (m, 1H) 6.34 (s, 1H) 3.59-3.58 (m, 4H) 2.70-2.69 (m, 6H)
2.55-2.53 (m, 2H) 2.50 (s, 3H) 1.94-1.93 (m, 2H).

<A Al 4 40>
7-ZFL2Z23-3@-@-ZF229 )Y gd-1-HZ 2 H)-5-v ol AF =¥-1
QH)-2 9] A=
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[648]

[649]

[650]

[651]
[652]

[653]

[654]

[655]

[656]

[657]

[658]
[659]

2371 A AT of] 342 @A 7oA AFE-EH 43 H| 2R -1-)yl =Y E - 2 HCLS
a3k, 1-4-ZF L 29 9) 3] 9| 2} 2 HCIE AFE3HE A2 A9l 8ar, 417
A Al e 3400 uwpet HA4 3RS 9E T UAT

'H NMR (300MHz, CDCL;) $7.85-7.82 (m, 1H) 7.20-7.18 (m, 1H) 6.97-6.94 (m, 4H)
6.32 (s, 1H) 3.35-3.34 (m, 4H) 2.72-2.71 (m, 6H) 2.53-2.52 (m, 2H) 2.50 (s, 3H)
1.93-1.91 (m, 2H).

<A A 4o 41>

4-(1-3-8-EF 2L 2-1-54-12-H3 =2 0| AFEHU-3-A) T 29)-1,2,3,6-H EZ}
JEvdd4- iz ELY A=

Sesad

A 1 tert B 4-(4- Aok w U)-3.6- U3 = 2 ¥ 2 Y- 1QH)- 7L H A g o] E o
Az

- CN
? X{( cn  Pd(PPha)Cly, KoCO;
sSuikie \
Boc’N Br Dioxane/H,0, 100 C _N

Boc

tert-+-E
4-(4,4,55-E EbrE-1,32- U] S AL H R #-2-91)-3,6-1] 3] = 2 1] 2] |- 1 (2H)- 7} .
A # 0] E (1.5 g, 4.85 mmol), 4-H Z Z Wl 21 E2(971.63 mg, 5.43 mmol)S
U] £ Al 1 (dioxane) (48 mL), H,O (16 mL)°ll =<1, Pd(PPh;),Cl, (170.25 mg, 0.242
mmol), K,CO; (2.01 g, 14.55 moD) & & 7}5F 3t} 100°Cll A 1541 {He-oF gk 3
Ao 2 WSt vH-g NS EtOAcE 348 H, B2 M H a8l
718 vl & MgSO, ol A 11z, o] 23k 3 Zhststell A S 5 H A1 A A€
AFES AY7HA g2 vntE 189 E o] &ato] B2 313 E ert- gl
4-(4-Nol =3 d)-3,6-t]1 3| =2 3] ] H-12H)- 7 H A F o] E (1.2 g, 87%) <
A AL

'H NMR (300MHz, CDCl;) 87.62 (d, J = 8.1 Hz, 2H), 7.46 (d, J = 8.1 Hz, 2H), 6.18
(br, 1H), 4.12 (m, 2H), 3.66-3.63 (m, 2H), 2.52 (m, 2H), 1.49 (s, 9H).

GA2:4-(1236-HEZHS =2y 4- N FUED HCIL] A%
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[660]

[661]

[662]
[663]

[664]

[665]

[666]

[667]

[668]
[669]

[670]

[671]

60

CN CN
4N HCI in dioxane

N
Boc HN HCI

tert-3-E 4-(4-A o} =3 d)-3,6-U] | =2 3] 2 H-12H)- 7} A H o] E (1.2 g, 2.22
mol) ¢l 4N HCI /t] %A ¢1(dioxane) (15 mL)E ¥ 31 154 3F & oF vkl o)

<% AAE 1A E dH 8L EiOAcE Al 0}04 SR i
4-(1,2,3,6-8H E&}3] = 2 7] 2] d 4-2)ywl 21 E 2 HCI (837 mg, 90%)S A AT}

'H NMR (300MHz, DMSO-d6) §9.50 (br, 1H), 7.72 (d, J = 9.0 Hz, 2H), 7.55 (d, ] =
9.0 Hz, 2H), 6.57 (br, 1H), 3.79 (m, 2H), 3.31 (m, 2H), 2.74 (m, 2H).

oA 3.
4-(1-3-(8-ZF R & -1-ZA-12-t3|=gol A Fmel 3- NI 2 ) 1236-EHEZ
slegydu 4 el zUER] A%

@i‘\)\/\/ Hel ouF 30 CEL/K/VO/@/

3-(B-EFLE-1-54-1,2- qoltio AFAEA3-DZZE f QM X Yol E
(150 mg, 0.52 mmol)©ll DMF (2 mL)°ll ¢l 3
4-(1,2,3,6-H Eg}s] = 2 3] 2] Wl 4- )yl =1 EZ HCI (221 mg, 0.79 mmol)<
25°Coll A A 7}8FS T TEA (340 mg, 2.62 mmol) 2 4 7}3F 3, 80°C =2 7} 5}
17 F FoF kst vk-g- oS EtOAcZ 3] 43} al NaS,0; 58 92} NH,CI
FEN o= A AL, F7]-& ] E MgSO, ol A &, of 3k 5 Zhqtstel A
ST FEAA A FFES MeOHZE A A A 3lo] E24315E
4-(1-3-8-EF L 2-1-5A-12-t3| = 2o AFwd-3-) T2 H)-1,23,6-H| E}
=23 g d4- 2wz EZ (60 mg, 29 %) Ak
1H NMR (300MHz, CDCI3) 87.63-7.60 (m, 2H) 7.55-7.47 (m, 3H) 7.21-7.18 (m,
1H) 7.02-6.98 (m, 1H) 6.24 (s, 1H) 6.22 (s, 1H) 3.30-3.28 (m, 2H) 2.84-2.82 (m, 4H)
2.68-2.64 (m, 2H) 2.60-2.56 (m, 2H) 1.96-1.92 (m, 2H)

o

<A Al o 42>
ZF202.3-3-@G@-ZF22H4Y)3,6-t3 =20 d-12H)-&)ZT 2 H)o| &
AE=EH-1CH)-29 A=
F O

NH A
= N

71 A Al el 419] @A 104 AR EH4-H 2 RV EE S il st
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[672]

[673]
[674]

[675]

[676]

[677]

[678]
[679]

[680]

[681]

[682]

[683]
[684]

61

4-H 2550 2wl A& AL-g-3}
A3 ES A8 5

'H NMR (300MHz, CDCl,) 811.00 (br, 1H) 7.54-7.46 (m, 1H) 7.42-7.38 (m, 2H)
7.21-7.18 (m, 1H) 7.04-6.98 (m, 3H) 6.22 (s, 1H) 6.047 (s, 1H) 3.23-3.21 (m, 2H)

2.81-2.75 (m, 4H) 2.68-2.64 (m, 2H) 2.58-2.54 (m, 2H) 1.96-1.92 (m, 2H)

ol
Oft

AL A Qs ar, 4 7] A A o 4190wk

—t

<A Al 4] 43>
ZFQR3B(6-ZFLE-3,6-U =R [34-0 U 1'QH)-Y)ZT2Y)
olAFA=H-12H)-2 9] A=
F O “
NH N
= N
71 AT el 419] A 10l A4 AL 4-
55H2 R 22720 HH &AM
EAIRES AS T AT
'H NMR (300MHz, CDCI3) §11.05 (br, 1H) 8.26 (s, 1H) 7.87-7.82 (M, 1H)
7.54-7.48 (m, 1H) 7..21-7.18 (m, 1H) 7.04-6.98 (m, 1H) 6.91-6.88 (m, 1H) 6.23 (s,
1H) 6.10 (s, 1H) 3.25-3.23 (m, 2H) 2.83-2.81 (m, 2H) 2.76-2.75 (m, 2H) 2.69-2.64 (m,
2H) 2.60-2.55 (m, 2H) 1.96-1.92 (m, 2H).

<A A o 44>
ZFQ023-3-5-EFL22-3,6-UJ=2-[24-0 9] 1'QH)-Y)ZT 2 )
ol AFA=HU-12H)-2 9 A=

F O

71 A Aol 419 @A 104 ALE-EH 4 EE_@Z\_HE%% o) Al 5o
2HFW 5 ERZO0 TS AL 43
EAES A 7 A

H NMR (300MHz, CDCL;) 811.00 (br, 1H) 8.41-8.40 (m, 1H) 7.54-7.36 (m, 3H)
7.21-7.18 (m, 1H) 7.03-6.97 (m, 1H) 6.62 (s, 1H) 6.22 (s, 1H) 3.31-3.29 (m, 2H)

2.86-2.84 (m, 4H) 2.68-2.63 (m, 2H) 2.61-2.59 (m, 2H) 1.97-1.93 (m, 2H).

<A A o 45>
EFLE3(-G-W-(EYETFZAE)Hd)3,6-t3I =2 H-12H)-¢) =
2ol AA =AU 1QH)-29 A=
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[685]

[686]

[687]

[688]
[689]

[690]

[691]

[692]

[693]
[694]

[695]

[696]

[697]

F O

NH =
_

71 AR el 418 DA 1o AR EH 4B 2R
4-B2E iz EEF ool B & AR sh= AE A9
utet =543t ES A2 7 AT

'H NMR (300MHz, CDCl;) $10.93 (br, 1H) 7.59-7.46 (m, SH) 7.21-7.18 (m, 1H)
7.04-6.98 (m, 1H) 6.22 (s, 1H) 6.19 (s, 1H) 3.26-3.25 (m, 2H) 2.83-2.82 (m, 4H)

2.69-2.64 (m, 2H) 2.59-2.55 (m, 2H) 1.96-1.92 (m, 2H).

2

pua

<A Al 4 46>
1'-3-8-ZF22-1-24-12-U3 ER2o| 2 A EH-3-Q)Z29)1'2,3,6-H ET}
S EZ-24-1 9 Y d]-5-7t R U EE 9 Al x

7] A A e 419 @A) 104 ALEE 4-8 ,
2B 2R 5N ohe3 W g A ahs A& Al9leliL, 4] AAld 41

E;G@fsl-t’,_ %-]g Zr\. 01041;}

'H NMR (300MHz, CDCl,) §11.02 (br, 1H) 8.80 (s, 1H) 7.93-7.89 (m, 1H) 7.54-7.46
(m, 2H) 7.21-7.18 (m, 1H) 7.01-6.97 (m, 1H) 6.92 (s, 1H) 6.22 (s, 1H) 3.34-3.33 (m,
2H) 2.86-2.85 (m, 4H) 2.68-2.64 (m, 2H) 2.62-2.57 (m, 2H) 1.97-1.93 (m, 2H).

<A Al 4 47>
4-(1-3-(7-EF 2L 2-1-54-12-U3 E2 0| AF =W-3-¢) X2 9)-1,2,3,6-H| EF}
2y d4-dEUEL A X

CN
(0]

NH ~
= N

7] Aol 419] @A 30| A ARG
3-B-FFLE-1-FA-12-U 3 o] AFwH3- NI E2I v A H XY o EES
A5 3-(7-FF L E-1-2 41 2-U 3 ERo| 2 wd3- )z 2
HEH QI E o] EE AMG-3h= A& Al el3tar, 7] A AT el 419 ufef
B4 ES 92 T Ul

'H NMR (300MHz, CDCl;) 811.22 (br, 1H) 7.98-7.94 (m, 1H) 7.64-7.61 (m, 2H)
7.55-7.52 (m, 2H) 7.47-7.42 (m, 1H) 7.36-7.30 (m, 1H) 6.28-6.25 (m, 2H) 3.29-3.27
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(m, 2H) 2.84-2.80 (m, 4H) 2.72-2.67 (m, 2H) 2.61-2.57 (m, 2H) 1.96-1.94 (m, 2H).
<A o 48>

ZFLL23-3-@-d-EFL22H9)3,6-13| =2 H-12H)-F)Z 2 H)o| &
AEHL12H)-2 9 A%

o F
F NH =
> N
&7 Aol 418] @A 1o ALGRH4- B2 Rz EY S T4l st

st
B-hx 2 Y JAA XYl EE
A3 3-(7-%?—33-1-%&-1,2—& lEgolAaFEd 3z e

71 A ALl 4100 et

EAdES 9 T ﬂ"ir/}

'H NMR (300MHz, DMSO-d6) §11.46 (br, 1H) 7.79-7.75 (m, 1H) 7.69-7.64 (m, 1H)
7.58-7.52 (m, 1H) 7.48-7.44 (m, 2H) 7.18-7.12 (m, 2H) 6.42 (s, 1H) 6.12 (s, 1H)
3.07-3.06 (m, 2H) 2.62-2.61 (m, 2H) 2.56-2.50 (m, 6H) 1.84-1.82 (m, 2H).

<A A o 49>
3-3-(4-4-F2 29 9d)-3,6-1 3| =29 g d-12H)-¢) =2 H).7-FF 2L Z2 0| & F
EH-12H)-29 A=

o Cl
F NH X
P N
A7 A AL 419] GA 19 4] AFEgH4-H 2 RH U EH S )il

1-H 2R 422 2 A A28, @A 304 283
3-8-EFLLE-1-54-12-Us| ERo| aFAwd3- T2 yEAHdFYo|EES
ABle] 3-(7-EF QL R-1-Z A 12-UF ERo] AFEd 3T a g
wE| Q1 o] EE ALE3= A8 Al 9]star, 4] A Al el 4190 whef

BAYRE D 5 AT

'H NMR (300MHz, CDCIy) 811.13 (br, 1H) 7.96-7.94 (m, 1H) 7.47-7.27 (m, 6H)
6.26 (s, 1H) 6.10 (s, 1H) 3.26-3.24 (m, 2H) 2.82-2.67 (m, 6H) 2.57-2.55 (m, 2H)
1.96-1.94 (m, 2H).

_4

<A Al 4 50>
1'"G-(T-EF22-1-24-12-U3 =20 2 F =H-3- )X £ 9)-1',2,3,6-H E}
B EZ24'-0H Y d]-5-FFRUEH 9] Az
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[710]

[711]

[712]

[713]
[714]

[715]

[716]

[717]

[718]
[719]

[720]

(o]
F NH
=
7] Aol 419] @A 104 AFE-EH 4B 2 Rl 2 E S T2l 5]

Al X
2-B R W5 Ao ] 2 el & ARg-ahaL, WA 3o A AFE-gF
3-B-EFLLE-I-FA2-12-U3| ERolAFAEHA3-D)Z 2 g Add ¥ olE
E alste] 3-(7-EF QR 1-S A 12 T F ERo| AT EH3-U)Za Y

ISl E o] = & AEH A Asl s, 41 Al 41l el
243983 9L+ Ak

'H NMR (300MHz, CDCl;) $11.20 (m, 1H) 8..81 (s, 1H) 7.96-7.91 (m, 2H)
7.55-7.52 (m, 1H) 7.47-7.44 (m, 1H) 7.36-7.31 (m, 1H) 6.92 (s, 1H) 6.27 (s, 1H)
3.56-3.54 (m, 2H) 2.87-2.85 (m, 4H) 2.72-2.68 (m, 2H) 2.63-2.59 (m, 2H) 1.98-1.94
(m, 2H)

<A A 4 51>

ZF023-3-4R-ZEFLLEA4UERZHY)3,6-UI =29 - 12H)-¢) =
ZY)ol £ EHU-12H)-29 A=
F NO,

71 A A ol 419] @A) 10 M ARE S 4-E B R W
P33 EZFQR I-UERZWAS ALEsla,
FO R-1-5A4-1,2-H | EEo| A FER-3-9)
Al Ete] 3(7-EF Q2 -1-24-12-U 3| E o] AF =3
HE QI Y o] EE ARGt A& Al akaL, 7] A Ao 4100 ufet
EAGRES A 5 A

'H NMR (300MHz, CDCL;) 811.27 (br, 1H) 8.04-7.92 (m, 3H) 7.62-7.57 (m, 1H)
7.47-7.43 (m, 1H) 7.37-7.31 (m, 1H) 6.27 (s, 1H) 6.22 (s, 1H) 3.31-3.29 (m, 2H)
2.85-2.80 (m, 4H) 2.73-2.71 (m, 2H) 2.69-2.58 (m, 2H) 2.05-1.61 (m, 2H)

i

[m

Y, o
lo

oo =
r

p‘L

s

;.T
4
to
HU

<A Ao 52>
EZFREA4A-GB(T-EFLLEN-ZA12-T3 RO AFAEH3-Y)EZ )1,
236-HEFN =2 d-4-DARUEL ] A2

F
CN
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71 A Aol 419 @A 104 AFEEH4- B2 R 2V EY S il st
4-B2Y 2 Z5FQ @MU EHS ALE5taL, A 30| A AL-E-3F
3-(8-EFRE-1-ZA4-12-T|Egol AFEd3-)Z 2 A d XY ol E
E Y Alete] 3-(7-EF QR 1-2 412 T3 = ol AFEel 3-9) T 2 g
HE A F o] E & AE-8h= A& Al el etar, 7] AA ) 4100 whet
EAGRES A 5 A

'H NMR (300MHz, CDCL,) 811.16 (br, 1H) 7.98-7.95 (m, 1H) 7.61-7.56 (m, 1H)
7.47-7.44 (m, 1H) 7.36-7.26 (m, 3H) 6.29 (s, 1H) 6.26 (s, 1H) 3.30-3.29 (m, 2H)
2.84-2.82 (m, 2H) 2.78-2.76 (m, 2H) 2.72-2.67 (m, 2H) 2.61-2.57 (m, 2H) 1.96-1.92
(m, 2H)

<A Al 4] 53>
EF202.3.(3-4-@-EF229Y)3,6- U3 =29 g d-12H)-Q) Z 2 9)-5-1]
gdo| AFA=A-12H)-29 A%

oft

2

37 AN 41 BA 1A AHE R 4B ERNEYEY B A
‘ Ag3 3L, ©A 3014 AL§

i

to

i
1 o

o

o

ol

[

HU

7 olxFwH-3-d)Z2A v AL E o ES
thAlEte] 3-8-EF o &2-5-HE -2 41 2-U 3| =2o| A 3-A)ZTa
ol = AE AYstar, 37 A4 419 whet

2GRS A2 5 A

'H NMR (300MHz, CDCl;) 611.07 (br, 1H) 7.42-7.32 (m, 3H) 7.03-6.88 (m, 3H)
6.27(s, 1H) 6.04 (s, 1H) 3.23-3.22 (m, 2H) 2.81-2.67 (m, 6H) 2.58-2.54 (m, 2H) 2.42
(s, 3H) 1.97-1.93 (m, 2H).

<A Al 4 54>
4-1-3-B-ZF2L25-HE-1-24-12-UJ =20 2 F=HU-3-Y)L 2 9)-1,2,3,6-
HEZ =29 gd4- iz UEH Y A=

CN

-1,2 D]O]EEOV\%%% 3-ehzed vEld ol E
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= halste] 3-8- 2 F Q251 e -S4 2-UF| Ego| AFEd 3y e g
wE| Q1 2|0l EE ALE-3= A8 Al 9]8tar, 4] A Al el 4190 wtef
A ES 4S5 AU

1H NMR (300MHz, CDCl;) 811.03 (br, 1H) 7.63-7.60 (m, 2H) 7.54-7.51 (m, 1H)
7.36-7.32 (m, 1H) 6.28 (s, 1H) 6.24 (s, 1H) 3.28-3.27 (m, 2H) 2.82-2.81 (m, 4H)
2.72-2.67 (m, 2H) 2.60-2.56 (m, 2H) 2.58-2.56 (m, 2H) 2.42 (s, 3H) 1.97-1.93 (m,
2H).

<A A o 55>
EZFRE4(1-3-B-EZFLE25HE 124 12-TI R0 AF=HU-3-Y)=E
29)-12,3,6-HEZHIN =29 d4- Az UEH A%

E
CN

A7 A A o] 419 @A 1) 4 A 4-B 2Rz U ED = o)Al

4-HE W 2. 252l ZUEH G AREataL, WA 30 A4 A& gH
ZFQE-N-SA- 12U Ego|aF]Ed3-A) I 2 yE ol dE Yo E

3-(8-EFLESME -2 21 2-UF ERo AFEd3-d)zad

FYo| EE AREsh= A& Al Ystar, 7] A Al 4100 whel
s e T AR

'H NMR (300MHz, CDCl;) $10.99 (br, 1H) 7.59-7.55 (m, 1H) 7.37-7.32 (m, 2H)
7.28-7.26 (m, 1H) 6.95-6.89 (m, 1H) 6.28-6.27 (m, 2H) 3.28-3.27 (m, 2H) 2.83-2.78

(m, 4H) 2.72-2.67 (m, 2H) 2.60-2.56 (m, 2H) 2.42 (s, 3H) 1.97-1.93 (m, 2H).

il

<A Al 4] 56>

ZFLE3-B-A-Q2-EFLEA4YERHY)-3,6-HU3 =2 - 12H)-&)=
Z2Y)5.dgolAFAEH-12H)-29] A=
F NO,

NH A

237] A A o] 419] GHA] 1o 4] AFL8 48 2 w2 E S Al s

4-B 2R3 ZTZQE -YEZWAE ALE3EaL, THA| 30 A AFE-gH
3-8-EFLE-1-FA2-12-H3 EFol 2FEd ?g')zi A WEHIE T Yo ES
A 3Fo] 3-(8-ZF @ Z-5-1El-1-2 4-1,2-1] 1 ol aF =3 yTed
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ol

A E A E o] ES ARG 8= AS A9l shaL, 7] A Al e 4190 ulet
SR ES EE F AU

'H NMR (300MHz, DMSO-d6) 11.22 (br, 1H) 8.03-8.02 (m, 1H) 8.00-7.89 (m, 1H)
7.59-7.54 (m, 1H) 7.37-7.33 (m, 1H) 6.95-6.89 (m, 1H) 6.29 (s, 1H) 6.21 (s, 1H)

3.29-3.28 (m, 2H) 2.83-2.69 (m, 6H) 2.62-2.57 (m, 2H) 2.43 (s, 3H) 2.04-1.95 (m, 2H)

<A A o 57>
1'"3-8-ZF22-5-HEd-1-24-12-T3 =2 0| 2 F =5¥-3-Y)X £ 9)-1',2',3",6'
-HEZSS E2-2,4-0 9 H]-5-7t U EH S Al £

o N CN
NH XN
_ N

7] A AT ol 419] @A 104 AEEH 4B 2R R EZ & 15
2-H 2 F_5- Aoyl g W & ARG SaL, whA| 3o A AR5
3-(8-EF LR 1-5 41213 ERo| A w3 Z 2 WAL E o ES
thAl5te] 3-8-ZEF L 2-5-HE -2 A1 2-HF ERo| AFEd3ZTa Y
5| Q1/d | o] E & ARE38= A& Al 9star, 7] Al el 4100 whel
A5 ES A4S 5 AT
'H NMR (300MHz, CDCl;) 511.03 (br, 1H) 8.81 (s, 1H) 7.93-7.90 (m, 1H) 7.54-7.51
(m, 1H) 7.36-7.32 (m, 1H) 6.94-6.92 (m, 2H) 6.28 (s, 1H) 3.36-3.35 (m, 2H) 2.87-2.86
(m, 4H) 2.72-2.68 (m, 2H) 2.62-2.58 (m, 2H) 2.42 (s, 3H) 1.98-1.94 (m, 2H).

<A A] 4] 58>
4(1-G-(1-EF2 250 d.1-S 2125 E2 0] 2 53T 2 W) 12,3,6-
HEZN =29 d4- Mz UEZH A x

CN
o

371 AAl el 419] @A 300 A /‘} s

=
3-8-EFLE-1-FA-12-U3 Ego| o md3- I 2 el d Yol ES
Y A8te] 3-(7-ZF QR 5 Mg -8 A1 2-T] 3| R ol AR A3 Y)Za Y

A = ]

HEHE Y o] EE AbGohs AS Al elshar, A
SA3g =S de o ddth

'H NMR (300MHz, CDCl3) §11.27 (br, 1H) 7.85-7.82 (m, 1H) 7.63-7.60 (m, 2H)
7.51-7.52 (m, 2H) 7.20-7.18 (m, 1H) 6.34 (s, 1H) 6.24 (s, 1H) 3.28-3.27 (m, 2H)

A el 4100wt}



WO 2021/086077 PCT/KR2020/014947

[753]
[754]

[755]

[756]

[757]

[758]
[759]

[760]

[761]

[762]

[763]

68

2.83-2.70 (m, 6H) 2.61-2.57 (m, 2H) 2.50 (s, 3H) 1.98-1.94 (m, 2H).

<A Al 4 59>
7-Z2FQ22.3-3-4-@-ZF 229 9)-3,6-H 3| =21 Z d-12H)-¢) T 2 ¥)-5-1]
gol A FA E5WU-12H)-2 9 A X

Al eI o] EE AL-G-5}
A EE 4S5 ATk

'H NMR (300MHz, DMSO-d6) 11.14 (br, 1H) 7.87-7.85 (m, 1H) 7.44-7.39 (m, 2H)
7.21-7.18 (m, 1H) 7.04-7.02 (m, 2H) 6.33 (s, 1H) 6.05 (s, 1H) 3.25-3.24 (m, 2H)
2.82-2.69 (m, 6H) 2.59-2.55 (m, 2H) 2.51 (s, 3H) 1.97-1.93 (m, 2H).

<A A 6] 60>
1'-G-(7-ZF22-5-1 ‘%-1-—3.-_/1:-1,2-1:] S ERo|AFEH-3-IHEZHE)-1',2',3,6'
HEHS =z 240U SR UED Y AX

B71 AA e 418] A 10 A AR S4B 2 RH Y EZY S T Al st

FRE--FA-12- V3| ERo| AT Ed-3-x e d vERIE XY o EE
o] 3(7-EF QRS- ME- -S4 12- T3 ERo| AFEHI- =2
AFMO|ES ARS8z & Alelshar, 7] A A o 410l w2}

HAGEE dE 5 Ui

'H NMR (300MHz, CDCl;) 811.06 (br, 1H) 8.82 (s, 1H) 7.94-7.91 (m, 1H) 7.85-7.81
(m, 1H) 7.56-7.53 (m, 1H) 7.21-7.18 (m, 1H) 6.93 (s, 1H) 6.33 (s, 1H) 3.37-3.36 (m,
2H) 2.87-2.86 (m, 4H) 2.74-2.70 (m, 2H) 2.62-2.60 (m, 2H) 2.51 (s, 3H) 2.17-1.96 (m,
2H)
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<A Ao 61>
1"(3'(7' gi 5- Uﬂ% 1- = —}J\—-l 2-1‘4 5]51‘?—_0]_{\_51 lé_%l'3'?‘:l)£i%)-l',2',3',6'
HEHINEZ (340 H]6-FtRUED Y Az
o _N | CN

NH TR

A7 Aol 419 @A 104 AFE-gH4- B 2R A ZYEZH S T2l 5k
-H 2R Aol vl gl & ARE-SEaL, WA 3ol 4] ARE-gH
3-B-EFLLE-I-FA2-12-U3| ERolAaFAEH3- DI 2 fEH AL XY o|EE
hAlEEe] 3-(7-F F L 25 E -2 A 2- Y3 ol AFEd 3z e
HEH QI E W o] EE AMG-3F= A& Al elstar, 7] A ATl 419 ufe}
EAIIES 4S5 AT

'H NMR (300MHz, CDCL;) $11.25 (br, 1H) 8.23 (s, 1H) 7.89-7.83 (m, 2H) 7.70-7.67
(m, 1H) 7.22-7.19 (m, 1H) 6.35-6.34 (m, 2H) 3.33-3.32 (m, 2H) 2.87-2.83 (m, 4H)
2.76-2.72 (m, 2H) 2.51 (s, 3H) 1.99-1.97 (m, 2H)

Ul

<A Al o 62>
EFLE3(B-(5-EFLE36-HIIEZ-24-9 9 H-1'Q'H)- ) Z2F)-5
Aol A EH-1QH)-29 A=

]oﬂ 419 t’rﬁ] 100 A A}»%l 4-BZ2RAHAZUELS g2
A 30 A AL-&-3)F

- A-1,2- El lﬁiol*iﬂha‘ 3z HEAEAEYES
%E—gi 5-HE- -2 A1 2-Y3 ERo| AFEd3-d)xad
FUo] EE AL&a= AL A 9 shar, A7) A A o) 410]) wle)
EASES A4S 5 A}

'H NMR (300MHz, CDCL;) 811.14 (br, 1H) 8.41 (s, 1H) 7.86-7.82 (m, 1H) 7.47-7.34
(m, 2H) 7.20-7.17 (m, 1H) 6.26 (s, 1H) 6.33 (s, 1H) 3.30-3.28 (m, 2H) 2.85-2.84 (m,
4H) 2.73-2.69 (m, 2H) 2.60-2.56 (m, 2H) 2.50 (s, 3H) 1.99-1.91 (m, 2H).

5o

il
»

to
HU1

<A Al o 63>
ZFQR3(B-(6-TFLR36-UIE2 3407 H1'QH)-Y)Z2F)-5
HEgol A EH-12H)-29 A=
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[775]

[776]

[777]

[778]
[779]

[780]

[781]

[782]

[783]
[784]

&7 ALl 419] @A 1A ARG g 4- B2 R U EH S O A8t

5-HER-2-5F LBV WG AR staL, @7 304 ARE-&F
3-B-EFLE-1-SAa-12-UI ERo|AFEd3-H)Zad ﬂﬂEﬂ"WﬁﬂlOlE%
hAste 3-(7-EF L 25 E - A 12-H3| =2 o AFEd-3-U) T

] B Q1 324 OlE & AREShE A Al skaL, 7] A A el 4190 whek
A= de Al

'H NMR (300MHz, CDCl;) 811.28 (br, 1H) 8.28 (s, 1H) 7.89-7.83 (m, 2H) 7.20-7.18
(m, 1H) 6.91-6.88 (m, 1H) 6.34 (s, 1H) 6.10 (s, 1H) 3.27-3.26 (m, 2H) 2.85-2.81 (m,
2H) 2.75-2.70 (m, 4H) 2.61-2.56 (m, 2H) 2.50 (s, 3H) 2.04-1.94 (m, 2H)

<A Al 4 64>
7-£229 2 5.WH.3.3-4-@U-(ESEF 22 E)H d)-3,6-t] S| =29 2] F-122
H)-)Z 2 )0l 47 =UA-12H)-29 A=

o CF;
F NH N
= N
7] Aol 419 @A 1014 AMEEH 4B 2R F U EL S T4l 5o
4-B 2R 2 EEF Qdto] =5 ARGshaL, WA 30l A4 A3
3-8-EFLE-1-S 412U Ego| A Ed3- )T 2l dEcdd FY ol EE
AlEte] 34(7-EF o R 5 Mg -S4 2t ERo| A Ed 3 d)zad
H | Q1 o] E S ALE3l= A S Al 9]star, 7] A Al el 4190 wtef
A ES 4E T AN

'H NMR (300MHz, CDCL,) 811.17 (br, 1H) 7.87-7.83 (m, 2H) 7.60-7.52 (m, 4H)
7.21-7.18 (m, 1H) 6.34 (s, 1H) 6.20 (s, 1H) 3.28-3.27 (m, 2H) 2.83-2.80 (m, 4H)
2.74-2.70 (m, 2H) 2.60-2.56 (m, 2H) 2.50 (s, 3H) 1.98-1.94 (m, 2H)

<A Al o 65>
EFLERI(-AW-G-EFeEvxd) I a-d)zRze) s yEo AF=EH
12H)-2 9] A%
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S OUS RS

AL tert- 228 4-3-Z=F o 2z ey d gzl -7l A g ol EQ A%

NH @ . HBTU,TEA
HO
Boc” | A )K©/ CHCl, N J

1-Boc-¥] 3 2} % (1.0 g, 5.37 mmol)2 CH,Cl, (54 mL)<>1 ol &,
-Z2F 2l A = (902 mg, 6.443 mmol), HBTU (2.44 g, 6.44 mmol), Et3N
(2.24 mL, 16.10 mmol)= %15 3] 2} 7Fatar -0l A 15A] <F nlRks} it
Hh-3- & EtOAcE 348k 5, =2 Al A8l oh #7181 & MgS0, ol A 11z,
o] ihgk 3 Zhtatol A T FHAA A ARES A
ARMEIDHIE o] 85l HAIFE tert-HE
4-3-ZF o 2wz ) o7 1-7F B A G o] E (1.6 g, 99%)S H AT

'H NMR (300MHz, CDCl;) $7.41-7.36 (m, 1H), 7.18-7.10 (m, 3H), 3.72-.3.41 (m,
8H), 1.47 (s, 9H).

GA 2. B-ZF 2 A 1-2Hw El = HC12] A&
(o] 4N HCl in

oAt HmniNe A b g

J]Jﬂ‘ﬂ‘;ﬂ 1-7}E A 2 o] E (1.6 g, 5.19 mmol) ©f]
oF murslgdu). uk-e 2 A A E 3172 A 5
$

S 29 d)y( 3] A &7l -1-2) v Eb+= HCI

tert- & 4-3-ZF o2l =)
4N HCI (50 mL)E % a1 1547 &
EtOAcE A & &t &4 315 & (3
(1.28 g, 100%)S A A},

'H NMR (300MHz, DMSO-d6) 67.56-7.53 (m, 1H), 7.33-7.27 (m, 3H), 3.67 (br,
4H), 3.14 (br, 4H).

oA 3
8- F 2 3-3-4-B-FFe 2z uep- -2 ). 5. weol AF =
-1QH)-+-9] A=

F (o]

o]
NH NaHCO;, Nal (\N F
oms © [N NS
& s HNJ Acetonitrile, 80 T

HCI

3-8-FFRE-5-HEH-1-F4-12-H3| ER o] AFEH-3-¢)
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H €] 914 3£ Y] o] E (200 mg, 0.64 mmol)ol] oFHIEYEH (3 mL)ol| =<1 &,
G-ZF 2 29 d)y( ] A &7 -1-2)M B = HCL (234 mg, 0.96 mmol)S 25°Ce]] 4]
2 71819 tF. NaHCO; (268 mg, 3.19 mmol), Nal (191 mg, 1.27 mmol)S 4 7}3+ &
80°C=Z 7} 3to] 17A17F &< wHkEl AT}, HE-§- 92 EtOAc= 8|4 3131 Na$S,0;
&N NH,Cl 78 0= A H o}ﬂ Fr71-8 vl & MgSO, 7ol A Az, of 23
T Aststel A S w5 AA A E =S MeOHE A2 8to] 34 381 &
8-EF LR 3-B-¢U-B-2F 2z g 1-d) 2 d) 5w H o] AF =
-12H)- (2.4 2,77 %) & A4t

'H NMR (300MHz, CDCl;) 87.41-7.33 (m, 2H) 7.21-7.19 (m, 1H) 7.15-7.11 (m, 2H)
6.95-6.88 (m, 1H) 6.28 (s, 1H) 4.10-4.04 (m, 2H) 3.74-3.72 (m, 2H) 2.76-2.68 (m, 4H)
2.56-2.52 (m, 4H) 2.42 (s, 3H) 1.91-1.90 (m, 2H)

<A A o 66>
3-C-U-HZLYH#FA-1-DHEZZI)S-ZF 2 2-5-HHo| A F =H-12H)-2 9
Az

NH (\N
_ N
A7) A Ao 659 @A 10) 4 AFEEF3-ZEF o 2 M ol AN =2 thils)
Wl o] AA =5 ALG3H= A8 A9 shaL, 7] A A4 6590 whet 54 3} 3t =&
A& 5= Qe

'H NMR (300MHz, CDCl;) 67.41-7.32 (m, 6H) 6.93-6.89 (m, 1H) 6.27 (s, 1H)
4.06-4.05 (m, 2H) 3.77-3.76 (m, 2H) 2.75-2.71 (m, 4H) 2.55-2.54 (m, 4H) 2.42 (s, 3H)
1.91-1.90 (m, 2H)

<A Ao 67>
EFLEIG-@-E-EFLENxI)IHAHI-1-)ZEI)-5-vEolAFAE-
-12H)-2 9] Al Z=
F (0} (0}

SIS A

71 AT 659 A 14 AHE 3 3-EF e 2l A = E Tl sho]
~EFLEM A EE AFE sk S Al 9l staL, 7] ATl 6500 whet
o o

A =S e 5 AT
'H NMR (300MHz, CDCl;) §7.47-7.42 (m, 2H) 7.37-7.32 (m, 1H) 7.11-7.06 (m, 2H)
6.95-6.89 (m, 1H) 6.27 (s, 1H) 4.05-4.03 (m, 2H) 3.78-3.77 (m, 2H) 2.75-2.72 (m, 2H)
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[810]
[811]

[812]

[813]
[814]

[815]

[816]

[817]
[818]

[819]

[820]

[821]

73

2.67-2.65 (m, 2H) 2.55-2.52 (m, 4H) 2.42 (s, 3H) 1.91-1.90 (m, 2H)

<A A 4 68>
4-4-3-8-ZFLLZ2-1-54-12-U3 EZ 0| AF=W3-)ZT 29 =) # - 7-
1-H VI EH A%

A 1:3-8-ZFF - 1-2 4 1H-0]ATdZd.3-ehsrF oA o A X

F O o
jone's reagent
@) [
¥z OH acetone
8-ZF QL Z-3-3-3| EFEA L2 ) 1H-0| 2T Z2wl-1-2 (10.0 g, 42.33 mmol)S
OFA & (420 mL) ©ll =<1 2, 0°Coll A 2.5M Jone's reagent (68 mL)E 7 34 3]
A 7rab ol vk, Whg- & Aol A 15A1RE aLwkst QT vk oS Zhebatel A St
s| et 2= Al X AT} #7718 S MgS0, el A &,
O#erfz ffr ddatell A S sHAA AL AFE S veEE A2 A sk
A5 3 (8- FFQE-1-5 2 1H-0| AT E-3- )T g2 al o] A (64 g,
61%)e A AT}
'H NMR (300 MHz, CDCl;) §7.84-7.72 (m, 2H) 7.60-7.55 (m, 1H) 7.39-7.29 (m,
1H) 6.63 (s, 1H) 2.77-2.73 (m, 2H) 2.63-2.61 (m, 2H)

A 2
3-(8-ZF Q0 -2 4 12U ERolAFAEd 3 I E o] o A%
F O F O
o 7N NH; in MeOH NH
= OH 80C = OH
(o] (o]
=

3-(8-ZFRE-1-SA-1H-0) A A2 H-3-Y) X &3} -] ol A] )
mmol)Z 7N NHyMeOH (20 mL) of] ¥¢1 3 80°Coll A 154 3+ & oF wuk&ted ),

WS NS e os Wzhst & Zhgtstol A S sEHAA AL E 1A E
McOHE A A A 3lo] &4 3132
3-(8-EFLE-1-5A-12-U3 =g o] 2 F]m-3-A) T 2 v} - 0] o A =840 g,
84%)5 AUt

'H NMR (300 MHz, CDCLy) 87.61-7.54 (m, 1H) 7.32-7.30 (m, 1H) 7.09-7.03 (m,
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[822]
[823]

[824]

[825]

[826]

[827]
[828]

[829]

[830]

[831]

[832]

74

1H) 6.30 (s, 1H) 2.65-2.61 (m, 2H) 2.40-2.35 (m, 2H)

wA3:
4-(4-3-8-ZF 22 1. 541213 EFol A=l 3. o2 9w hy e}l

-z e A%
2HCI /©/CN
(\N

CcN
\) F (o]
NH HN . HBTU, TEA
NH (\N
A OH DMF ~ N
o

0]

3-8-EFLE-1-22-12-U 3| =70 27 & H-3-Y)3Z Z 3} - 2] I A =(80 mg,
0.34 mmol), 4-(3] #| 2} 71 -1- )Wl 2=V EE 2 HCI (106 mg, 0.41 mmol)E DMF (25
mL)°ll =<1 % HBTU (193 mg, 0.51 mmol)E % 7}&} A t}. TEA (172 mg, 1.7
mmol)& A 7Fs}aL Aol A 154 {F & F ke th, ¥h3-o-&- CH,CLE
s| A star, B2 AlFstaL, 7718 & MgS0, ol A &, o] 23 3 7qtsfel A
T EFAA LR AFES A A2 vtE Y E o] &5t
EXJ Q_sLU
4-(4-3-(8-ZFLE-1-Z2-12-UF =go| AF EH-3-N)Z 2 v =)y | 2} 7l -
1-Hwl 2 U EH (24 mg, 18%)S A AT

'H NMR (300MHz, CDCl3) $10.36 (br, 1H) 7.53-7.50 (m, 3H) 7.22-7.19 (m, 1H)
7.03-6.97 (m, 1H) 6.85-6.82 (m, 1H) 6.26 (s, 1H) 3.84-3.83 (m, 2H) 3.64-3.63 (m, 2H)
3.34-3.33 (m, 4H) 2.93-2.92 (m, 2H) 2.83-2.80 (m, 2H).

<A A4 69>
H(1-G-B-EFFLR 1212 ER ] 2AETI- DT 27 9)-1,2,3,6-¢
Efs=zud4- iz ELY A=

F (o} CN
NH X
= N
(o]
7] AN o 682] A 30| A AFE 4] | 2f - 1-dyl U E™ 2 HCL &
A8kl 4-(1,23,6-H Egs| =29 g d-4- Ayl 2 ES s]g;g;a}o]z—g—

Agatel B3RS A2 5 99

'H NMR (300MHz, CDCl;) 610.22 (br, 1H), 7.64-7.61(m, 2H), 7.49-7.41(m, 3H),
7.20-7.18(m, 1H), 7.03-7.00(m, 1H), 6.24-6.09(m, 2H), 4.35(m, 1H), 4.15(m, 1H),
3.90(m, 1H), 3.68(m, 1H), 2.94(m, 2H), 2.83-2.80(m, 2H), 2.55(m, 2H).
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[833]

[834]

[835]

[836]

[837]
[838]

[839]

[840]

[841]

[842]
[843]

[844]

75

<A Al o 70>
5-4-3-8-ZF L2 1-242-12-UI ERo| 2 U3 Z 29 Y)d # A
- FY=HELY Az

371 A A el 68] DA 30 A AL 4-(I] H| ehd-1-D)y Ml 2 E- 2 HCL 2
Aste] 5. A1 Fe = EL S| E2F 20| B 5 ARg-5te]
S| §}61—‘:' oo i 01%1;}1

'H NMR (300MHz, CDCL,) 810.57(br, 1H), 8.30(s, 1H), 7.56-7.53(m, 2H), 7.22(m,
1H), 7.11-6.97(m, 2H), 6.30(s, 1H), 3.88(m, 2H), 3.71(m, 2H), 3.50-3.41(m, 4H),
2.97(m, 2H), 2.86(m, 2H)

<A A 4 71>
6-(4-(3-(8-FF L2 E2-1-52-12-H3 2o AF=U-3-A)Z 2 9 =) 7 & 3-
1-dUIH=UEZH A X

F O N CN
NH NS
= N
0
7] A AT ol 689] WA 304 AR 4-(v] o a1yl Y E Y 2 HOL B
Al ate] 6 A et d-1-HU ZE| =V EY 3| =2 F 2 efo]| =B ALE5e]
EX3TES AL 5 A
'H NMR (300MHz, CDCly) 510.44(br, 1H), 8.42(s, 1H), 7.66(d, 1H, J = 8.7 Hz),

7.56-7.49(m, 1H), 7.22(d, 1H, J = 7.8 Hz), 7.04-6.98(m, 1H), 6.60(d, 1H, J = 9.3 Hz),
6.28(s, 1H), 3.81-3.78(m, 4H), 3.68-3.61(m, 4H), 2.97-2.93(m, 2H), 2.85-2.83(m, 2H).

<A A o 72>
EFLLEA4(4-3-B-EFLEN1-SA2-12-HI EE o A FEUI-AZTET
Ay H G- 1-HHZFYEH ] A&
F

F o @c'\'
NH (\N

_ P

o
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[845]

[846]

[847]
[848]

[849]

[850]

[851]

[852]
[853]

[854]

[855]

[856]

[857]

76

371 A ATl 682 wA| 3004 ARG 7 4-(F] A kAl 1- )l = E- 2 HCL &
alske] 2-E5F Q2 4-(FH - 1-dl 2 EL =2 2ol =i
Abgshe] E45 S 48 7 AU

'H NMR (300MHz, CDCL;) $10.43 (br, 1H), 7.56-7.49(m, 1H), 7.46-7.41(m, 1H),
7.23-7.20(m, 1H), 7.04-6.98(m, 1H), 6.61(d, 1H, J = 8.7 Hz), 6.53(d, 1H, J = 12.6 Hz),
6.28(s, 1H), 3.85(t, 2H, J = 5.3 Hz), 3.67(t, 2H, J = 4.9 Hz), 3.39(m, 4H), 2.95(t, 2H, J
=5.7 Hz), 2.82(t, 2H, J = 5.7 Hz).

<A A4 73>
EFQR4MU(3B-EFLRA-F212TIERZ|AAEDI YT R
Dy A @A-1-QNzUEL ] A2

F CN
F O jg/
NH K\N

P i

(o}
g7 A A ol 689 A 30| A ALE-EE 43 A Bk -1- )R Y EH 2 HC &

galste] 3870 24t L e EY slm g F R g
ALgatel BA RS A2 5 AT

'H NMR (300MHz, CDCl;) 810.54 (br, 1H), 7.56-7.49(m, 1H), 7.38(d, 1H, J=8.1
Hz), 7.33-7.29(m, 1H), 7.22(d, 1H, J = 8.4 Hz), 7.05-6.98(m, 1H), 6.89(t, 1H, J = 8.6
Hz), 6.29(s, 1H), 3.86(t, 2H, J = 4.8 Hz), 3.66(t, 2H, J = 4.8 Hz), 3.20-3.17(m, 4H),

2.95(t, 2H, J = 5.6 Hz), 2.83(t, 2H, J = 5.9 Hz).

<A A o 74>
2-(4-(3-8-FF 2 21-5 2120 5 SR 0] 2 E W3- Z 2 793 7| 2.
-MEYEL Az

NC
F o j@
NH (\N

A7) A o 682 WA 30l A AFE3F 4-(3] | g - 1-d)yWlE Y EE 2 HCL &
) A ste] 2T F gt d-1- iV EY B =2 22 o] =& ALE3lo]
=

o
%L%E Orje T »/]\())\I\JE]’

)
A

'H NMR (300MHz, CDCl;) $10.32 (br, 1H), 7.60(d, 1H, J = 7.8 Hz), 7.52-7.49(m,
2H), 7.21(d, 1H, J = 7.8 Hz), 7.11-6.97(m, 3H), 6.26(s, 1H), 3.90(m, 2H), 3.69(m, 2H),
3.19(m, 4H), 2.94-2.93(m, 2H), 2.82-2.80(m, 2H)
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[858]

[859]

[860]

[861]

[862]
[863]

[864]

[865]

[866]

[867]
[868]

[869]

77

<A A o 75>
EFLEIG-@-CEFLEAYIAARL-1-Y)3-SLE )| L F =W
(QH)-& 9] A=

#47] Al 68°] TA 300 A1 AL B 43R 1- =Y EF 2 HOL B
Aste] 1--EF L 23 )e) A el 3= 2 2 2 eho] 55 ALg St
4392 9 4 Ak

'H NMR (300MHz, CDCl;) 610.42 (br, 1H), 7.52-7.48(m, 1H), 7.21(d, 1H, J=7.8
Hz), 7.07-6.98(m, 4H), 6.90(t, 1H, J = 8.3 Hz), 6.26(s, 1H), 3.86(t, 2H, J = 4.7 Hz),
3.64(t, 2H, J = 4.7 Hz), 3.07-3.05(m, 4H), 2.94(t, 2H, J = 5.7 Hz), 2.81(t, 2H, /= 5.9
Hz)

s fu)

<A A4 76>
EFQR2MU-(3-B-EFLRA-F212TIERZ]AAEDI YT
Dy A EA-1-QHNzUEL ] A=

371 A ol 682 A 39 A AFE-EE4-(F] A1)l £V E- 2 HCL S
galete] 55722zl 1- il EHEL sl =2 2ol = E
Abgete] BB EE A o AT

'H NMR (300MHz, CDCl;) 810.38 (br, 1H), 7.55-7.48(m, 1H), 7.32-7.20(m, 3H),
7.06-6.95(m, 2H), 6.27(s, 1H), 3.89(t, 2H, J = 4.2 Hz), 3.69(t, 2H, J = 4.5 Hz), 3.10(m,
4H), 2.94(t, 2H, J = 5.7 Hz), 2.81(t, 2H, J = 5.6 Hz).

<A A4 77>
3-(4-3-B-FEFLE1-5A212-TI =R A EU3- T2 =) I # H3-
-z EH A%
CN
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[870] 7] A Al 689] @A 3o A AFE-gH 4] H| - 1-HME Y E-E 2 HCL &
Al Ete] 33 A A -z U EL S| =2 F 2 elo] =& AL-g&}o]

EXQSTES AL 5 A

[871]  'H NMR (300MHz, CDCL;) $10.45 (br, 1H), 7.56-7.49(m, 1H), 7.38-7.31(m, 1H),
7.23-7.21(m, 1H), 7.17-7.08(m, 3H), 7.05-6.98(m, 1H), 6.28(s, 1H), 3.85(t, 2H, J = 5.1
Hz), 3.65(t, 2H, J = 5.0 Hz), 3.24-3.21(m, 4H), 2.95(t, 2H, J = 5.9 Hz), 2.83(t, 2H, J =

6.0 Hz)

)

=

[872]
[873] <A Al o 78>
3-3-(4-24-tEF 29 ) H & 2-1-Y)3-S AT 2 H) 8- T F L2 oA F =
- 1Q2H)-29] A=

[874] c o Ft : F
NH (\N

[875] 7] AAll 682 @A 30014 ALE-g 4 H - 1-HWI R EZE 2 HCL &
st 1-24-HEF e 2ud)gugd S| =22 elo]| =5 AEslo
A3 ES A4S 5 I

[876]  'HNMR (300MHz, CDCl;) 810.08 (br, 1H), 7.52-7.48(m, 1H), 7.20(d, 1H, J = 8.4
Hz), 7.05-6.99(m, 1H), 6.91-6.80(m, 3H), 6.23(s, 1H), 3.85(t, 2H, J = 4.7 Hz), 3.61(,
2H, J = 4.8 Hz), 3.00-2.99(m, 4H), 2.92(t, 2H, J = 5.7 Hz), 2.76(t, 2H, J = 5.9 Hz)

[877]

[878] <A A4 79>
4Z2902 3-4-3-B-ZFL21-24-12- U3 EZo| A EUI- T2
AyFH @A 1-HFUEZ 9 A=

[879] F o Fj@\
NH ﬁN CN

_ i

o
(8801 7] ALl 682] @A 3ol A AR 4-(F] # 2}l 1-2) Wl
talste] 4-5F 0 23 el - ER 3 =g
AREske] BB E S S A
[881]  'H NMR (300MHz, CDCL;) 810.46(br, 1H), 7.54-7.52(m, 1H), 7.27-7.21(m, 2H),
7.16-7.00(m, 3H), 6.29(s, 1H), 3.86(m, 2H), 3.66(m, 2H), 3.08-3.05(m, 4H), 2.96(t,
2H, J = 5.4 Hz), 2.83(t, 2H, J = 5.4 Hz).

Cl

i

zYEY
=
=

= }ol

e

2
=

[882]
[883] <A Al 4] 80>
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2-EFQ25U-(-B3-EFLE1-S212-03 2R 0| 2 A EAIY) TR e
D HHR-1-dHEHELD 9 A=

[884] F o /©:F
NH K\N CN

_ i)

(o]

[885] 471 AAldl 682 A 30| A] AR-g-gH 4-(F] Fl b xl-1-d)yHl = EH 2 HClL &
talske] 2-E5F 0 2 5-(FH - 1-dl 2 EL =2 2ol =i
Abgato] A S A T AT

[886] IH NMR (300MHz, CDCL;) $10.17 (br, 1H), 7.55-7.48(m, 1H), 7.21(d, 1H, J=7.8
Hz), 7.13-7.10(m, 2H), 7.05-6.99(m, 2H), 6.25(s, 1H), 3.85(t, 2H, J = 5.3 Hz), 3.63(t,
2H, J = 4.8 Hz), 3.15-3.12(m, 4H), 2.94(t, 2H, J = 5.9 Hz), 2.79(t, 2H, J = 5.9 Hz).

[887]

[888] <A Ao 81>
4-ZF2224-B-BZFLE-1-24-12-UIF R0 AFAEHI- YT EZ o
Ay H A 1-DHAEUEZL 9 A%

[889] E o NC]@\
NH (\N F

[890] 7] AAlel 689 ©HA 3ol A ALE-gH 4 H - 1-HWI R EH 2 HCL &
taste] 42 F 0 2o (el 1z EY slEgF R =g
Abgato] A8 S A 7 AT

[891]  'H NMR (300MHz, CDCL) 810.45 (br, 1H), 7.60-7.49(m, 2H), 7.21(d, 1H, J = 7.8
Hz), 7.06-6.99(m, 1H), 6.76(m, 1H), 6.64(dd, 1H, J = 10.8 2.4 Hz), 6.28(s, 1H), 3.89(t,
2H, J = 4.7 Hz), 3.70(t, 2H, J = 4.7 Hz), 3.23-3.17(m, 4H), 2.95(t, 2H, J = 5.9 Hz),
2.82(t, 2H, J = 5.9 Hz)

[892]

[893] <A Ao 82>
8-ZFLE23-3-4-R-EFL22H9)3,6-HU3 =2 Y- 12H)-¥)-3-FA2 T2
g)ol A A E=H-12H)-2 9] A=

[894] F o F

i

[895] A7) A A o 682 A 30l A AFE3F 4-(3] | 2} -1-D)ywl =Y EE 2 HCL
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[896]

[897]
[898]

[899]

[900]

[901]

[902]
[903]

[904]

[905]

[906]

[907]

80

galste] 40-E7 e d)1236-HESS ER v gd HEg el =
Agate] AR e AL 4 YA,

'H NMR (300MHz, CDCl;) 610.22 (br, 1H), 7.54-7.47(m, 1H), 7.23-6.98(m, 6H),
6.24(s, 1H), 5.97-5.90(m, 1H), 4.31-4.30(m, 1H), 4.11(m, 1H), 3.88(t, 1H, /= 5.6 Hz),
3.64(t, 1H, J = 5.7 Hz), 2.94-2.92(m, 2H), 2.83-2.78(m, 2H), 2.56(m, 2H).

<A Al 4 83>
EEQ02.3-3-A-B-FF22HY)3,6-U =2 g d-12H)-¥)-3-S4 T2
ol AH =H-12H)-29 A=
F

A7 A AL 6894 WA 30 A AFE-gE 4T 9| 22l 1- =Y E-E 2 HCOL &
halste] 4-3-Z2F L2 H)-1236-HEZGI =2y dd S =g F 2ol =S
ARESte] H AR ES A& AT

'H NMR (300MHz, DMSO-d6) 811.25(br, 1H), 7.61-7.57(m, 1H), 7.40-7.23(m, 4H),
7.12-7.06(m, 2H), 6.41-6.37(m, 1H), 6.28-6.24(m, 1H), 4.19-4.13(m, 2H), 3.68(t, 2H,
J = 5.3 Hz), 2.82-2.74(m, 4H), 2.50-2.43(m, 2H)

<A Al o 84>
E2025.(1-3-8-FF L2 1-52-12- T =R 2FAEUI DT Z
F

i

371 A el 6891 DA 30l A ARG 3 4-(F] F 2k -1- 2wl 2 E = 2 HCL
galetel 3270251236 HES =24 Az =Y
sregzdelng ALgdtel HHa TR S IS 5 AT

'H NMR (300MHz, CDCly) $10.31 (br, 1H), 7.53-7.49(m, 1H), 7.41(d, 1H, J = 7.8
Hz), 7.21(m, 3H), 7.05-6.97(m, 1H), 6.26-6.08(m, 2H), 4.35 (m, 1H), 4.16(m, 1H),
3.90(t, 1H, J = 5.6 Hz), 3.69(t, 1H, J = 5.6 Hz), 2.95-2.93(m, 2H), 2.86-2.78(m, 2H),
2.52(m, 2H)
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[908]

[909]

[910]

[911]

[912]
[913]

[914]

[915]

[916]

[917]
[918]
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< A o 85>
8-TFLLE-3-(3-(6-FTF2LE-3,6-U 3 =Z-[34-0] | H]-1'Q'H)-¥)-3-F4£ T
ZEE)olAFA =H-12H)-=29 A=

F O &

7] A o 682 WA 30l A AF& 3 4] F 2k H- -y 2 EZH 2 HCL &
sl 6-EF QL E-1'236-HESS ER2 3403 d S =2 F2go| =g
Ab-gstol B4 =S e o AT

'H NMR (300MHz, DMSO-d6) §11.25(br, 1H), 8.28-8.27(m, 1H), 8.07-8.03(m, 1H),
7.61-7.55(m, 1H), 7.32(t, 1H, J = 7.8 Hz), 7.20-7.16(m, 1H), 7.13-7.02(m, 1H),
6.41-6.37(m, 1H), 6.29-6.24(m, 1H), 4.19-4.14(m, 2H), 3.69(m, 2H), 2.82-2.75(m,
4H), 2.56-2.43(m, 2H),

<A Al 4 86>
8-ZFLE-3(3-(5-TFLE-36-HI E2-24-H Y H[-1'Q'H)-¥)-3-S4 2
29)0] AHA E=HU-12H)-29 A%

7] A A of] 682 WA 30l A AFE-E 43 H B -1-)yHl Y E™ 2 HCL &
thalEte] 5.2 F 0 2-1'2 3 6-HEHS =224-0 g d S| =2 F 2 o] =&
Abgato] B4 ES 48 7 AT

'H NMR (300MHz, CDCl;) $10.27(br, 1H), 8.42-8.39(m, 1H), 7.54-7.46(m, 1H),
7.40-7.32(m, 2H), 7.20(d, 1H, J = 7.8 Hz), 7.03-6.96(m, 1H), 6.53-6.49(m, 1H),
6.24(s, 1H), 4.35(m, 1H), 4.16(m, 1H), 3.90(t, 1H, J = 5.6 Hz), 3.67(t, 1H, J = 5.6 Hz),
2.94(t, 2H, J = 6.6 Hz), 2.85-2.76(m, 2H), 2.70-2.65(m, 2H)

<A A o 87>
22EFRES5(1-3-B-FEFLEN1-SA212-UI RO AAEUI-YZEFR
2)-1,2,3,6-H EFS =2y dd4- iz U EH ] Az
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[919]

[920]

[921]

[922]
[923]

[924]

[925]

[926]

[927]
[928]

[929]

82

CN
F o) F
NH S
Y N
o
371 A A el 682] DA 304 AL 4-(I) H bl -1-)Hl = E- 2 HCL &

mﬂ

galste] 2220 7 5(1,23,6-HEgs =2y edl 4 HHlzHE
=22 Reto =8 ALE o] BHRTES A & ASieh

'H NMR (300MHz, CDCL,) 810.41(br, 1H), 7.57-7.50(m, 3H), 7.21-7.16(m, 2H),
7.04-6.96(m, 1H), 6.27(s, 1H), 6.11-5.97(m, 1H), 4.32(m, 1H), 4.14(m, 1H), 3.89(t,
1H, J = 5.7 Hz), 3.69(t, 1H, J = 5.7 Hz), 2.95-2.94(m, 2H), 2.87-2.80(m, 2H), 2.50(m,
2H)

<A A 4 88>
1'"B-B-FFLE-1-24-12-H3| ERo| AF=H-3-dH) T2 9 = ¢)-1',2",3',6'- H
E3EZ24'-0]H g H]-5-FF R EZ Y A=

A7) 2] of] 682] WA 30| A AFE-3F 43 | 2} -1-)yF U E™ 2 HCL &
thalske] 1123 6- Bl Eet3| = 22,409 g ]-5- 7l R U EZ
S|ER2F R gfo| EE ARESto] HAZRIES 48 T UTH

'H NMR (300MHz, CDCls) $10.35(br, 1H), 8.80(s, 1H), 7.95-7.90(m, 1H),
7.51-7.42(m, 2H), 7.21-7.18(m, 1H), 7.03-6.95(m, 1H), 6.82-6.78(m, 1H), 6.25(s, 1H),
4.41(m, 1H), 4.23(m, 1H), 3.90(m, 1H), 3.70-3.67(m, 1H), 2.95-2.93(m, 2H),
2.86-2.80(m, 2H), 2.70-2.64(m, 2H)

<A A o] 89>
EFQRI(G-UG-EF LAY AGA1-9)3-S AT 2 P)o] 27 EH-1
CH)-=9] Az
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[930]

[931]

[932]
[933]

[934]

[935]

[936]

[937]
[938]

[939]

[940]

[941]

83

471 A Ao 689 WA 30l A AFE-EF 4T F bl 1- )yl 2 U EZ 2 HCL &
1-3-ZEF o 29 ) g7 3| =2 F 2 o] =& AF8-3o]
FFES IS 5 AT
'H NMR (300MHz, CDCl;) 610.68 (br, 1H), 7.55-7.48(m, 1H), 7.23-7.17(m, 1H),
7.04-6.98(m, 2H), 6.66-6.54(m, 3H), 6.29(s, 1H), 3.84(t, 2H, J = 4.8 Hz), 3.64(t, 2H, J

=4.8 Hz), 3.20-3.15(m, 4H), 2.96(t, 2H, J = 6.0 Hz), 2.84(t, 2H, J = 6.0 Hz)

<A Al 4] 90>
2-EFLE5-4-G-B-EFLEN1-54-12-HI EZoAFAEUI- YT
I H#gA-1-AZUEH ] A%
CN

NH (\N
~ N
(0]
271 A Aol 682] YA 30| A AFE-3F 4] Fl 2k -1- ) E U EZ 2 HC =
thAalEte] 2- 2 F Q2 5-(F A 1-dl2HES =2 & =
ARESle] H AR ES A& AT
'H NMR (300MHz, CDCls) $10.70 (br, 1H), 7.57-7.50(m, 1H), 7.25-7.22(m, 1H),
7.05-6.98(m, 1H), 6.86(s, 1H), 6.83-6.81(m, 1H), 6.77-6.73(m, 1H), 6.31(s, 1H),
3.84(t, 2H, J = 4.8 Hz), 3.67(m, 2H), 3.24-3.23(m, 4H), 2.97(t, 2H, J = 6.6 Hz) 2.86(t,
2H, J = 6.3 Hz).

<A Ao 91>
4-4-(3-8-Z2F22-1-24-12-T3 ERo| 2 A EA3- )T 2 =)y #H -
-z EH 3| =22 g0l =9 Az

g 7] A Al o 68l AL-§-3F
4-(4-(3-8-ZFLE-1-54-12-H3 B0l AFwd-3-H)Zad) v o 3l -1-Y
HeUELS iy
4-(4-3-8-FFLE-1-54-1,2-T 3| =R o] A= -3- )T 2 3 =) 9] ) 2l
-z EH S AFG8to] B4 38 =5 25 7 IATh

'H NMR (300MHz, DMSO-d6) 11.24(br, 1H), 7.62-7.59(m, 3H), 7.33(d, 1H, J =
7.8 Hz), 7.13-7.06(m, 1H), 7.04-7.01(m, 2H), 6.40(s, 1H), 3.61(m, 4H), 3.39-3.34(m,
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[942]
[943]

[944]

[945]

[946]

[947]
[948]

[949]

[950]

[951]

[952]
[953]

84
4H), 2.76-2.74(m, 4H)
<A A o 92>

Z20233-Q-Z2F223,6-08 =449 7 D] 1QH)-Q)-3-$ & T
2ol A =H-1QH)-29 A=

F
F O ~ "N
NH \\‘
Z N
(o]

371 A Alel 682] WA 30l 4] AF-EH 4] F 23l -1-)yMl =W E ™ 2 HCL &
alste] 25 F QR-1,23,6-H Eets| =R 440 gl S =R SR ol =5
AHEste] B4 E S e AT

'H NMR (300MHz, CDCL) $10.22(br, 1H), 8.17(d, 1H, J = 4.8 Hz), 7.50(m, 1H),
7.19-7.14(m, 1H), 7.13(d, 1H, J = 4.8 Hz), 7.04-7.00(m, 1H), 6.83(d, 1H, J = 6.9 Hz),
6.38-6.25(m, 2H), 4.36(m, 1H), 4.17(m, 1H), 3.90(t, 1H, J = 5.1 Hz), 3.69(t, 1H, J =
5.1 Hz), 2.95-2.93(m, 2H), 2.83-2.79(m, 2H), 2.53(m, 2H).

<A Al 4] 93>
1'"3-B-ZFLLE-1-F2-12-U3 ERo| A =H-3- T 29 Y)-1',2',3,6'"-H]
E3 =2 34-09 g d]-6- 7R UEZH S A=

N.__CN
F O “

371 A A el 689] A 3ol A ARG 4] Hl| bzl 1-dy Ml 2 E - 2 HCL &
talste] 1,236 Bl B2 8] =R [3,4-H] 7] F/M] 6-7tE U E™
sl g FRe|BE ARkl BAsgE s A& 5 Tk

'H NMR (300MHz, CDCl3) 810.44(br, 1H), 8.71(s, 1H), 7.75-7.65(m, 2H), 7.51(m,
1H), 7.21(d, 1H, J = 5.4 Hz), 7.03-6.95(m, 1H), 6.32-6.19(m, 2H), 4.37(m, 1H),
4.20(m, 1H), 3.92(t, 1H, J = 5.3 Hz), 3.73(t, 1H, J = 4.8 Hz), 2.96-2.94(m, 2H),
2.88-2.82(m, 2H), 2.56(m, 2H).

<A Al o 94>
4-(4-3-(7-EF 2L Z2-1-52-12-TJ EZo| £ FEU3-)Z 2 =) H 7 -
-z ELS] Az
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[954]

[955]

[956]
[957]

[958]

[959]

[960]

[961]

[962]
[963]

[964]

=
§-ZF QR 333EEA LRI H-0| AR -1-2
7-EF Q2333 EEAZE ) |H-o| A2 -1-2
EA8FES 9 5 I

'H NMR (300MHz, DMSO-d6) 811.36 (br, 1H) 7.79-7.76 (m, 1H) 7.64-7.54 (m, 4H)
7.02-6.99 (m, 2H) 6.45 (s, 1H) 3.62-3.61 (m, 4H) 3.78-3.33 (m, 4H) 2.76-2.73 (m, 4H)

& oAl
& A8t

<A A4 95>
4-(1-G-(7-FF22-1-52-12- T3 E2 0|2 -3- )T 2 512 9)-1,2,3,6-F]
Egs=zygd4-dilzUEL Y Az

o CN

7] A A o 682] A 10 A AL-E-gH
8- ZF Q9 2 3.(3-3| BEA L) |H-0] A Z-1-
7-ERQ R 33 EEA TR Y) |Ho] AR |-
AREEF 4T H| 2 - 1-)ywl 2 Y EE 2 HCL & )4l &}
4-(123,6-HEF3 =2y g d4- )z HEY =2 F 2 elo| =5 AFE8h=
A& AL etar, A7) Al 680l whet B4 =S P 7 AT

IH NMR (300MHz, CDCls) 810.65 (br, 1H) 7.99-7.96 (m, 1H) 7.62-7.60 (m, 2H)
7.47-7.40 (m, 3H) 7.36-7.29 (m, 1H) 6.29 (s, 1H) 6.23-6.08 (m, 1H) 4.36-4.35 (m, 1H)
4.16-4.15 (m, 1H) 3.92-3.88 (m, 1H) 3.70-3.66 (m, 1H) 2.97-2.96 (m, 2H) 2.86-2.77
(m, 2H) 2.56-2.55 (m, 2H)

o rlo
o o
=
2
ok
2

<A A 4] 96>
1-G-(7-2F221-24-12-U3 EZo| AAEU3-Y) T2 91 9)-1',2,3,6'-H
EFS =2 2499 PS5 RUEL ] A%
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[965]

[966]

[967]
[968]

[969]

[970]

[971]

[972]
[973]

[974]

[975]

86

7] A A o 682] A 10 A AL-E-gH
8-EF 2 E-3-3-3| =S A T2 E)-1H-o| A A =2 d-1-2-& T2l st
T-EF QR 3B EEAZE ) H-o| AT RH-1-2 S AFE3Fa, WA 300 A
AR S 4 (3] A - 1-d)yl 2 EE 2 HCL & T2l 8}
1,23 6-HEHS =2 24-8]9 g H]-5- 7l HY EHY | =2 S 2 dlo| =&
A= A S Al L har, 7] A A o 689 thel HASEFES IS 5 AN

H NMR (300MHz, CDCl;) 10.42 (s, 1H) 8.86 (s, 1H) 8.06-7.96 (m, 2H) 7.47-7.27
(m, 3H) 6.28 (s, 1H) 5.95 (s, 1H) 4.04-4.03 (m, 1H) 4.19-4.18 (m, 1H) 3.94-3.91 (m,
1H) 3.70-3.66 (m, 1H) 3.01-2.68 (m, 6H).

<A A o 97>
5-4-3-(T-EF 22 1-22-12-U3| 220 2F EHU3- T 29 =) H A -
- FH = VEH A X

71 A Aol 689] @A 104 ALE-&F
§-ZFQ 2 3. (33| =EA LR ) |H-0| ATREH-1-& thAlsle]
7-EFQ 82 33-3|EEAZ R [H-o| AR -2 &AMt ar, WA 30 A
AL-g-3 4-(3) H| 2} -1-D)y il 2 Y EE 2 HCL & 418}
5-(H - 1- I FY = EH B2 2 go| =8 A= A& Al ¢lstaL,
7] A Ao 680l whet HA S ES DS AT

'H NMR (300MHz, DMSO-d6) 811.37 (br, 1H) 8.41-8.40 (m, 1H) 7.78-7.75 (m, 2H)
7.67-7.62 (m, 1H) 7.57-7.54 (m, 1H) 7.37-7.33 (m, 1H) 3.63-3.62 (m, 4H) 3.45-3.41
(m, 4H) 2.76-2.73 (m, 4H)

<A A 4] 98>

2-(4-(3-(T-EF22-1-32-12-UF ERo| 2 A W3- )T 29 =)y #H 21 A -
1-HIzYEH ] A%

e
C@W

AF7] A A o) 682] ©HA 100 A A3k
§-ZF Q2 3. (33| =EA LRI |H-0| AFTREH-1-&< thAalsle]
7-EFQ 82 33-3|mEAZ R [H-o| AFR-1-2 & AFEatar, WA 304
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[976]
[977]

[978]

[979]

[980]

[981]

[982]
[983]

[984]

[985]

[986]

87

HCl £ th A8l

FRelol B E A ek A2 A 93
%-]Q

A8 4T @Ay 2 EY 2
2 sg AU EY §r
7] A o 680l e} ¥4 83 E-& F Atk

H NMR (300MHz, DMSO-d6) 67.80-7.17 (m, 2H) 7.67-7.55 (m, 3H) 7.15-7.10 (m,
2H) 6.45 (s, 1H) 3.66-3.65 (m, 4H) 3.12-3.10 (m, 4H) 2.78-2.77 (m, 4H)

<A A] 4] 99>
6-(4-3-(T-FEF L E-1-54-12-U3 ERo|AF=HU3-A)Z 29 =) I # g % -
1-DUIH=UEZ] A X

(0] N/l

371 AAl e 682 TA 10 A AR-ESH
§-ZF QR 333 =EAZLEI)H-0| AT ZH-1-&& )2l 5]
7-E2FQ R 333 EEAZ R ). H-0| AR 1-2 S AL, WA 30] 4
AFg-at 43 #) 2} 7-1-)yl 2 Y EE 2 HCL & o) Al5}e]
6-(HHFH-1-HU RE U EY g F 2 o] =& ARt AL A9 st
71 A A el 68l whel B A5 ES A2 AT
'H NMR (300MHz, DMSO-d6) 87.80-7.17 (m, 2H) 7.67-7.55 (m, 3H) 7.15-7.10 (m,
2H) 6.45 (s, 1H) 3.66-3.65 (m, 4H) 3.12-3.10 (m, 4H) 2.78-2.77 (m, 4H)

<A Al 4] 100>
E20R 44-G-(1-EF0R 1412 ERo| 2 U3 T 2
Dy A G- 1-AZUEH ] A2

o F@/CN
F NH ‘/\N

371 Ao 682] TA 10 A AR-ESH

8- L F Q& 3(3-8| EEA Z 2 ) [H-0| & A ZHl-1-2-2 ) 215}
7-EFLR3-(BB| EFA L) 1H-o] LA 2 Hl-1-2 & A& SEAL, WA 3004
ALE-3F 43 A 2R 1- YA 2 Y EE 2 HCL & Al 8ho]

3-EFQEAF A EYEL S ER2FReo|nE ARk A S

Ao, 7] Ao 680l wheh HA 3 E S S 4 A
'H NMR (300MHz, CDCl;) 810.45 (br, 1H) 8.02-7.98 (m, 1H) 7.37-7.34 (m, 1H)
6.90-6.79 (m, 3H) 6.27 (s, 3H) 3.87-3.84 (m, 2H) 3.60-3.59 (m, 2H) 3.02-2.93 (m, 6H)



WO 2021/086077 PCT/KR2020/014947

[987]
[988]

[989]

[990]

[991]

[992]
[993]

[994]

[995]

[996]

88

2.79-2.75 (m, 2H).

<A Al 4 101>
ZF02 44 (1-E3F 22192120 =202 EW 3T 2
DT eal-1- )iz EL Y A=
F

e

>

(o]

g 71 A Al 682] ©HA| 10 A AL
§-ZFQ R 333 EFA LRI |H-0| AAREH-1-&S thAl sl
EFLR3BIEEAZEE)-H-0l AT EH-1- & AFE3SEar, v 390 4
AR 43 H) 217 -1- )y 2 Y EZ 2 HCL S th 4l 8o

2-ZF R4 G- 1-HNEUEE 3| m2 SR efo| =5 AN Al e
Alelstar, 7] A Aol 680l whef E-2 513t S A& AT

'H NMR (300MHz, DMSO-d6) 811.37 (br, 1H) 7.79-7.75 (m, 1H) 7.67-7.54 (m, 3H)
6.96-6.92 (m, 1H) 6.85-6.83 (m, 1H) 6.44 (s, 1H) 3.61-3.60 (m, 4H) 3.44-3.39 (m, 4H)
2.77-2.76 (m, 4H)

<A Al 4 102>
EFLE-3G-(6-FFLE-3,6-HII EE-[3,4-0] 9 2 H]-I'Q'H)-¥)-3-S4 2
ZE)olAaFAEHL-12H)-29 Az

o = |

g 7] A Aol 689 WA 10 4] AF-E-3F
§-ZF Q0 7.3 (3-3| EEAZ R ) |H-0] LA RU-1-2-& Al o]
7-Z2F QR 333 EFEA LR ) H-0) AT EW-1-2 & AFR-3Far, ¢ 304
A3 43 | 27 -1- )y 2 Y EF 2 HCL S th Al 8o
6-ZFOR-1'236-HESS =2-3403 4 3| =2 F 2 dlo] =5 AFE3=
A& Alelstar, 7] AA o 689l whe} 5433 ES A& 7 AT
'H NMR (300MHz, CDCl;) $10.58 (br, 1H) 8.19-8.16 (m, 1H) 7.99-7.96 (m, 1H)
7.74-7.73 (m, 1H) 7.45-7.44 (m, 1H) 7.35-7.34 (m, 1H) 6.92-6.89 (m, 1H) 6.28 (s, 1H)
6.10-5.97 (m, 1H) 4.33-4.32 (m, 1H) 4.14-4.13 (m, 1H) 3.92-3.88 (m, 1H) 3.70-3.67
(m, 1H) 2.97-2.96 (m, 2H) 2.83-2.81 (m, 2H) 2.54-2.53 (m, 2H).
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[997]
[998]

[999]

[1000]

[1001]

[1002]

[1003]

[1004]

[1005]

[1006]

[1007]

89

<A Al 4] 103>
SEFLE3B-G5-EFRLE36-UI =240 L] 1I'QH)-)-3-54 2
Z2H)olAAEH-12H)-29 Ax

=

8-ZFQLE-3-3-3| EFHA L2 ) 1H-o| A AZ-1-2-& t)ilsto]
7-EFQ R 33-F|EEAZ R [H-0| AT RT-1-2 & AL AL, A 30 A
ARE-3 4-(H] A 2H - 1-)yl 2 Y EE 2 HCL & t) 2l 5)e]
5-EZFQR_1'23,6-FlEdE =22 408y 61 1= ;czﬁ;czaw C 2 A gat=
e AL star, 7] A A 4 680l whe} &4 3 = < 7 AU

'H NMR (300MHz, CDCl;) 610.83 (br, 1H) 8.41-8.38 (m, lH) 7.98-7.96 (m, 1H)
7.45-7.30 (m, 4H) 6.50 (s, 1H) 6.30 (s, 1H) 4.36-4.35 (m, 1H) 4.17-4.16 (m, 1H)
3.89-3.87 (m, 1H) 3.67-3.65 (m, 1H) 2.98-2.96 (m, 2H) 2.83-2.81 (m, 2H) 2.69-2.64
(m, 2H).

71 A A el 682] WA 1914 AF-E-&

<A Al 9 104>
EEQ02.3-3-A-d-E2F229Y)3,6-U3 =2 d-12H)-¥)-3-S4 T2
ol A2FA =H-12H)-2 9 A%

(o]

=
8- %‘%’éii 3-(3-3] Ei/ﬂ T 29) 1H—°]/\ii?ﬂ & talste]
7-EFQ 2333 EEAZ 2 ) [H-0| A2 wl-1-2 &AMl ar, WA 30 A

A& 4 F 2RRl-1- )Ml 2 W EE 2 HCL S thAl 8ol
4-(4-ZF 229 d)-1236-EHl EFS mgv gy sl =g &2 do]| =5 ALg-§l=
A& ALstar, g7 QA o 680l whel 54535 A4S 4 A

'H NMR (300MHz, CDC1,) $10.71 (br, 1H) 7.98-7.96 (m, 1H) 7.44-7.43 (m, 1H)
7.31-7.25 (m, 3H) 7.03-6.97 (m, 2H) 6.29 (s, 1H) 6.01-5.89 (m, 1H) 4.29-4.28 (m, 1H)
4.14-4.28 (m, 1H) 4.14-4.10 (m, 1H) 3.88-3.87 (m, 1H) 3.65-3.64 (m, 1H) 2.96-2.95
(m, 2H) 2.80-2.79 (m, 2H) 2.52-2.51 (m, 2H)
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[1008]

[1009]

[1010]

[1011]

[1012]
[1013]

[1014]

[1015]

[1016]

[1017]
[1018]

920

<A Al 4 105>
3-3-4-@-ZF22HDHAHAFA-1-9)3-S42ZT2Y).7-ZF Q20|27 EH-12
H)-2 9] A&

i I
F NH K\N
_ N
(0}
g 7] A Al el 689 @A 16 A4 AF-E-gF
8-ZFQ2-3-3-3| =FA L2 ) 1H-0l A A Z2H-1-25 t)Als}e]
T-EFQZ 333 EFA Z2E)-1H-0o| AT 2 W-1-2 & AFE3FaL, @A) 30 A
AFEEF 4T H| - 1-)wl 2 Y EE 2 HCL & )4l 5o
1-(4-E2 29 a b sl =2 &2 efo] B8 AREsh= A2 Al 93star, 4]
Ao 680l uwhet A3t E S S T AU
'H NMR (300MHz, CDCL;) $10.50 (br, 1H) 8.01-7.97 (m, 1H) 7.47-7.42 (m, 1H)
7.37-7.34 (m, 1H) 7.23-7.20 (m, 2H) 6.83-6.80 (m, 2H) 6.28 (s, 1H) 3.85-3.82 (m, 2H)
3.62-3.59 (m, 2H) 3.15-3.12 (m, 4H) 2.97-2.93 (m, 2H) 2.80-2.76 (m, 2H)

2
2

<A Al 4 106>
3-3-4-24-UEF 28 D) H#FHA-1-¥)-3-SA2ZT ) 7-ZF Q2o A &=
H-12H)-2 9] A=

o F F
F NH K\N :

7] A A o 682] A 10 A AL-E-gH
8- ZFQ R2-3-3-3| EFA L2 ) |H-0] AT ZH- -5 th2l 5}
7-E2FQ R 3 (33| EEAZ R ). |H-0| AR 1-2 S AR5, WA 30] 4
ARES 4-(d] A 2H - 1-)yHl 2 Y EE 2 HCL & t) 2l &)e]
1-24-HEF 2 d)d o et s =2 F 2ol =5 AME-slh= 21 & Al €8,
7] A Ao 680l whet HA S ES DS AUTH

H NMR (300MHz, CDCLy) 810.45 (br, 1H) 8.02-7.98 (m, 1H) 7.37-7.34 (m, 1H)
6.90-6.79 (m, 3H) 6.27 (s, 3H) 3.87-3.84 (m, 2H) 3.60-3.59 (m, 2H) 3.02-2.93 (m, 6H)
2.79-2.75 (m, 2H).

<A A9 107>
4-Z2FQ223-4-GB-T-EFLEN1-S2-12-YJ B0 AFAEHUI-AETET
Hy FH - 1-HAEHEH ] A=
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[1019] E

[1020] 371 A o] 682] w7 10] 4] A}&-3

[e] =
8-ZFQ 2-3-3-3| EEHAZ 2 ) |H-0] A F ZH- -5 th2l 5}
7-ZF Q2 3 3-3|EEAZ 2 [H-o| AR -2 & AFtar, WA 39 A

AFE-3E 4] A 2 - 1- )Wl 2 Y EE 2 HCL & thal a1
4-FF 23 1- ) EHEL sl 2 E 2 dlo| =8 A}
A el staL, 47| A Ao 689l whef 5483 ES A5 7 AT
[1021]  'H NMR (300MHz, DMSO-d6) 811.39 (br, 1H) 7.79-7.76 (m, 1H) 7.68-7.63 (m, 1H)
7.58-7.38 (m, 4H) 6.45 (s, 1H) 3.63-3.62 (m, 4H) 3.01-3.02 (m, 4H) 3.76-3.75 (m, 4H)

op
oft
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[1022]
[1023] <A A4 108>
ZF0R224-B-(1-ZF221-24-12-U3 R0 AAEAI-ATE T
Ay HZFA-1- Iz UEH 9 Az
[1024] NC

i @t
F NH (\N F

[1025] 7] AAl el 689 A 104 AF-g-gh
8-ZFQ2-3-3-3| =FA L2 ) [H-0l 2 A Z2H-1-25 )il o]
7-EFQ 2 33-3|EEAZ g [H-o| AR 1-2 & AFEalar, WA 3¢ A
ARE-3 4-(F] A 2H - 1-)yHl 2 Y EE 2 HCL & t) 2l 8)e]
4-EF R 2.9 H - 1- M EHES 3= iaiﬂ‘rOl 5 ARg sk A
Al elslar, 7] A Aol 680l wef HA st ES IS 4 sl

[1026]  'H NMR (300MHz, DMSO-d6) 811.39 (br, 1H) 7.81-7.75 (m, 2H) 7.65-7.64 (m, 1H)
7.58-7.55 (m, 1H) 6.98-6.94 (m, 2H) 6.45 (s, 1H) 3.65-3.64 (m, 4H) 3.16-3.13 (m, 4H)
2.75-2.74 (m, 4H)

o
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[1028] <A A4 109>
EFQR54-B-(T-EFLE1-8412-HI EROAFAEHI YT E T
HyHHA-1-dHEHEH ] A=z
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[1029]

[1030]

[1031]

[1032]
[1033]

[1034]

[1035]

[1036]

[1037]
[1038]

92
CN
e
F NH (\N
_ N
o)

g7 Al el 682] @A 104 AFE-3F
8- FQR-3-3-3| EFA L2 ) |H-0]l =2l
7-EFQLE3-GB-3| EFA Z2 ) H-o] AR -
AHE-e 4-(F) ol ezl 1- el 2 Y E - 2 HCL 2 th Al 3k
- FRES5- (A1l EHE S| E2 F 2 eto| 28 AREshE Ae
Aletar, 471 Ao 680l whet B3t ES de S AU

'H NMR (300MHz, DMSO-d6) 611.38 (br, 1H) 7.78-7.75 (m, 1H) 7.67-7.64 (m, 1H)
7.57-7.55 (m, 1H) 7.39-7.34 (m, 3H) 6.44 (s, 1H) 3.60-3.59 (m, 4H) 3.13-3.11 (m, 4H)
2.76-2.75 (m, 4H)

o
o
A
r
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<A A 4 110>
5EFLR2UG-(-FFLRA-SA 2T ER | AAEUID) TR
I Fl-1- DI ELD] Az

o NCUF
F NH (\N

g 71 A Al 682] ThA| 10 A AFE-F
8-ZFQR33-3|=FA L2 ) |H-0| A A2 H-1-2-& thAl5}o]
7-Z2F QR 3 (3-F EEAZE ) H-0) A EW-1-2 & AFR-3Far, ¢ 304
AME-3E 4-(T] A 2k - 1-D)yl 2 Y EE 2 HCL & T2l 5}e]
5-Z2F 22 HAHA- - ZHEH | =2 2 gfo| =& A}
Alelstar, 7] A Aol 680l whef E-2 53t S A& 5 AT
'H NMR (300MHz, DMSO-d6) 611.39 (br, 1H) 7.78-7.76 (m, 2H) 7.68-7.63 (m, 1H)
7.59-7.49 (m, 2H) 7.20-7.15 (m, 1H) 6.46 (s, 1H) 3.66-3.65 (m, 4H) 3.05-3.03 (m, 4H)
2.77-2.76 (m, 4H)
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<A A 49 111>
4-ZF 22 3-(1-3-(7-ZF22-1-24-12-UJ ERo| AFAEHI- AT Z 9 =
)-1,236-HEZS =29 d4- I UEH 9 Az
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[1039]

[1040]

[1041]

[1042]
[1043]

[1044]

[1045]

[1046]

[1047]
[1048]

93

71 Aol 682] A 1041 AR-E-3t

[e] =
8-ZFQ 2-3-3-3| EEHAZ 2 ) |H-0] A F ZH- -5 th2l 5}
7-ZF Q2 3 3-3|EEAZ 2 [H-o| AR -2 & AFtar, WA 39 A

AFE-3E 4(H) A 2 - -l 2 EE 2 HCL & ﬂ% slod
4-ZEFQE3(1236-HEH =29 d 4z EH

S| F R dfo| B AR ShE A8 Al 9staL, ”71 2 A o] 680 e}
EXJQ,EI—EE ?:4 g _/F. 01041;}

'H NMR (300MHz, CDCl;) 10.59 (br, 1H) 8.00-7.97 (m, 1H) 7.56-7.54 (m, 2H)
7.47-7.43 (m, 1H) 7.36-7.34 (m, 1H) 7.19-7.13 (m, 1H) 6.29 (s, 1H) 6.08-5.94 (m, 1H)
4.34-4.33 (m, 1H) 4.14-4.13 (m, 1H) 3.90-3.88 (m, 1H) 3.68-3.64 (m, 1H) 2.98-2.96
(m, 2H) 2.85-2.82 (m, 2H) 2.53-2.52 (m, 2H).

<A A4 112>
EFQR2A-B-(-EFLRA-Z212TIERZ ] AAEDI YT 2w
D-1236-HEFS =2 d4- DAz EL ] A2

NC F
o

371 ANl 682] A 100 A AL-g-gH
§-ZF QR 333 =EANZLEI)H-0| AT ZH-1-&& )25}
7-EFQ 2 33-3|mEAZ 2 [H-o| AR 1-2 &AMt ar, WA 3¢ A
AREE 4T | - 1-d)WlE Y EE 2 HCL & ﬂ]’\ 3}
5-5F Q2 2-(1236-HESS| a2y gd4- iz E
S| F R o] B AR shE A8 Al 9lstaL, *Jﬂ ) 1011 68l et
EAAES IS 5 AU

'H NMR (300MHz, CDCl;) 10.36 (br, 1H) 8.01-7.98 (m, 1H) 7.47-7.26 (m, 5H)
6.27 (s, 1H) 5.98-5.94 (m, 1H) 4.35-4.34 (m, 1H) 4.13-4.12 (m, 1H) 3.94-3.91 (m, 1H)
3.70-3.66 (m, 1H) 2.96-2.95 (m, 2H) 2.82-2.80 (m, 2H) 2.55-2.54 (m, 2H)

o

<A A4 113>
3-3-4-24-9EF 229 d)-3,6-H 3 =29 g d-12H)-¢)-3-S 422 9).7-F
FR RO AFAEH-1CH)-29 A x
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94

&71 AT 682 DA 1914 AHE-EE
8-ZF QL E-3-3-3| =H A & ). 1H-o| A=l 1-2-8 T4l ]
T-EFQLE3B3| EHAZZ ) [H-ol A2 H-1-2 & A-E38}aL, @A 304
ARE-SH 4T | 2 - 1- Wl =Y EE 2 HCL & g4l 81
4-24-1EFLEIY)1,23,6-HEZH =20 1 3] = iia—olz—‘é—
AbgshE A& A9l tar, 7] Al d e8ell mhet A3 ES 95 5 ATt

'H NMR (300MHz, CDCl;) $10.56 (br, 1H) 8.01-7.98 (m, 1H) 7.47-7.42 (m, lH)
7.36-7.33 (m, 1H) 7.19-7.16 (m, 1H) 6.86-6.80 (m, 2H) 6.28 (s, 1H) 5.92-5.85 (m, 1H)
4.31-4.30 (m, 1H) 4.11-4.10 (m, 1H) 3.88-3.85 (m, 1H) 3.65-3.61 (m, 1H) 2.98-2.94
(m, 2H) 2.83-2.76 (m, 2H) 2.52-2.51 (m, 2H)

<A A4 114>
EFQRS5A-B(-EFLRA-F212TIERZ|AAEDI YT 2w
A)-1236-HEFS =2 d4- DAz EL ] A2
F

g7 A Aol 689 A 10 A ARG
§-ZF QR 333 EHEA LR ) H-0| AT ZH-1-& )2l 5}o]
7-E2FQ R 33| EEAZ 2 ) [H-0| AR T-1-2 & AFEFar, A 3] A
ARE3H 4 (3] | - 1-d)ywl =Y E= 2 HCL & T4l 5}o]
3EFRES5(1236-HEGS =29 4wl EY
S| R F R fo| EE ALESHE A& Al el haL, 7] A A4 e8¢l utet
LA ES A4S 5 I

'H NMR (300MHz, CDCL;) $10.73 (br, 1H) 7.99-7.96 (m, 1H) 7.48-7.26 (m, 5H)
6.31 (s, 1H) 6.21-6.07 (m, 1H) 4.35-4.34 (m, 1H) 4.17-4.16 (m, 1H) 3.91-3.88 (m, 1H)
3.71-3.67 (m, 1H) 2.98-2.97 (m, 2H) 2.87-2.79 (m, 2H) 2.51-2.50 (m, 2H)

o
o
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<A Al 4 115>
EFLE23-3-@-G-FLEHAI)3,6-Us| =2 I H-12H)-¥)-3-F L2
)0l A2FAEH-1QH)-29 A=
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[1064]

[1065]
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95

J71 A Aol 689] WA 10 A AF-&-3F
§-ZF QR 333 EEANZLEI)-H-0| AT ZH-1-&& )2l 5}o]
7-EFQ R 3(3-3| = EAZ g ) [H-0| AR -1-2 & A8t A, A 30 A

ARE-3H 4-(v] | g - 1-)ywl =Y E = 2 HCL & )41 6}o]
4-3-ZF L2 Y)-123.6-HEGS =2y g S| =22 do| =5 AL&31=
A& Al star, A7) A A e 680l ute} 5433 ES A& F AU

'H NMR (300MHz, CDCL;) $10.50 (br, 1H) 8.00-7.97 (m, 1H) 7.43-7.41 (m, 1H)
7.32-7.27 (m, 2H) 7.12-7.10 (m, 1H) 7.04-6.93 (m, 2H) 6.27 (s, 1H) 6.12-5.98 (m, 1H)
4.31-4.30 (m, 1H) 4.11-4.10 (m, 1H) 3.91-3.87 (m, 1H) 3.67-3.64 (m, 1H) 2.96-2.94
(m, 2H) 2.84-2.75 (m, 2H) 2.55-2.54 (m, 2H).

<A Al 49 116>
R)-7-FFLE-3-3-3-W-EF228d)¥ &8 d-1-¥)3-FLZ2H)o| L F &
H-12H)-2 9] A Z

C@WOQ

%71 2 A o] 68 D}ﬁ 10 4] A}-&-3t

QR3-(3-3| EEA Z 2 ). 1H-0| 2F ET-1-&-S Al 5]

QR 3B-B| EEAZ R ). H-0| AR -1-8 & AL8FaL, v 30) 4
AR-E-gE 4-(3) Al 2k -1-) Ml 2 Y E - 2 HCL & Al 8t

(R)-3-4-EF 229y Ed & AFE3h= 21S Al Ll shat, 7] A Al 689
[q.g]_ EzJQ.sLEE Orj g z,: 010-11;]_

'H NMR (300MHz, CDCL;) 610.55 (br, 1H) 8.01-7.98 (m, 1H) 7.43-7.42 (m, 1H)
7.35-7.29 (m, 1H) 7.17-7.16 (m, 2H) 7.03-6.98 (m, 2H) 6.25 (s, 1H) 4.13-4.07 (m, 1H)
3.89-3.77 (m, 1H) 3.61-3.34 (m, 3H) 3.31-3.30 (m, 2H) 2.69-2.68 (m, 2H) 2.34-2.33
(m, 1H) 2.09-1.97 (m, 1H)

<A A4 117>
(S)-7-EFLE-3-G3-G-U-EF 229 ) E29-1-9)3- ST 2H)ol ==
H-12H)-2 9] A=
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[1069]

[1070]

[1071]

[1072]
[1073]

[1074]

[1075]

[1076]

[1077]
[1078]

96

o

7] Aol 682 A 10 A AR
8- ZFQ R 333 =FH A LRI |H-0| AT ZH-1-2& thal o]
7-2 2333 EEAZE ) [H-o| AR 1-2 & AFEE AL, A 30 A
A} @A 1-HHE U EY 2 HC & g2l 81
(S)-3-4-ZF 29I 8 & At A& ALl star, 7] A Al o 68l
upe} B4 g9 E-S A8 4 Sl

'H NMR (300MHz, CDCL;) 610.55 (br, 1H) 8.01-7.98 (m, 1H) 7.43-7.42 (m, 1H)
7.35-7.29 (m, 1H) 7.17-7.16 (m, 2H) 7.03-6.98 (m, 2H) 6.25 (s, 1H) 4.13-4.07 (m, 1H)
3.89-3.77 (m, 1H) 3.61-3.34 (m, 3H) 3.31-3.30 (m, 2H) 2.69-2.68 (m, 2H) 2.34-2.33
(m, 1H) 2.09-1.97 (m, 1H)
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rum rum

=z
=
F
3l 4-

pia

ofo

<NA] o 118>
FQ23-3-54-3-G-@-(EYEFF 2 E)u )y H 231-1-¢) T 2 9)]
i-’ﬂ %ﬂ-l(ZH}-%J Az

o /©/CF3
F NH (\N

36dﬁiﬁﬁiﬂnHﬂA3§ﬂ & A5}
3-3-3| A Z 2 ) H-0ol A AR 12 &

AR 4-(F) H| @7 1- Ayl = U E = 2 HCL & thAlste]
l-@-(EgZFea2vehld)d et sl =R F 2 efo] B 5 AME sk A&
A el staL, g7] A Ao 680l whet 54 ES DS AT

'H NMR (300MHz, CDCl;) $10.40 (br, 1H) 8.00-7.97 (m, 1H) 7.51-7.30 (m, 4H)
6.92-6.89 (m, 2H) 6.28 (s, 1H) 3.85-3.84 (m, 2H) 3.62-3.61 (m, 2H) 3.29-3.27 (m, 4H)
2.93-2.88 (m, 2H) 2.80-2.77 (m, 2H)

<A A9 119>
EF0R5U-B-(1-BFLE1-2- 12U ER0 2 FAEUI DT 27
A g2l 1- N2 EL Y A=
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[1079]

[1080]

[1081]

[1082]
[1083]

[1084]

[1085]

[1086]

[1087]
[1088]

g 7] A Aol 682] &A1 4] AF-E-3F
8-ZFQ R3.3-3|=FA LRI |H-0| A AR H-1-2& thAl 5]
7-EFQ R 3(3-3| = EAZ g ) [H-0| AR -1-2 & A8t A, A 30 A
AR 43 9| 217 -1- )y 2 Y EF 2 HCL & th Al 8o
3FEFLES (A G- 1-HEHEE S| =2 F 2 dto] B & ARESHHE A
Al elstar, 7] A Aol 680l whef E-A 53t S A& AT
'H NMR (300MHz, CDCl;) $10.68 (br, 1H) 7.99-7.96 (m, 1H) 7.48-7.44 (m, 1H)
7.38-7.35 (m, 1H) 6.87-6.73 (m, 3H) 6.31 (s, 1H) 3.85-3.84 (m, 2H) 3.64-3.63 (m, 2H)
3.24-3.23 (m, 4H) 2.97-2.96 (m, 2H) 2.84-2.80 (m, 2H)

<A Al 49 120>
ZF2072.3-3-@G-GB-ZF 22999 HFH-1-¥9)-3-ALZTZH)ol A F=H-1
(2QH)-=9] A=

C&“Wg

7] A A o 68¢] A 10 4] AL-&3F

QB3B3 EFAZZ ) 1H-0| AT ZH-1-2-2 )45}
(]

4-

o

0

rum rum

8-
7-EFQ R 333 EEAZRE ). H-0] AR 1-2 S AFR-EFaL, WA 304
A} F A 1-HHMEYEH 2 HC & 4l 3o
1-G-EF 29I A A Ol = iaiﬂ‘rcl & ARE ek A S A9l shar, A
A Al 680l whet H A3 ES A& AR

'H NMR (300MHz, CDCL) 610.66 (br, 1H) 8.01-7.97 (m, 1H) 7.47-7.46 (m, 1H)
7.43-7.16 (m, 1H) 6.67-6.55 (m, 2H) 6.30 (s, 3H) 3.85-3.84 (m, 2H) 3.82-3.60 (m, 2H)
3.20-3.17 (m, 4H) 2.98-2.94 (m, 2H) 2.82-2.78 (m, 2H)

0%0

3l
il

}J*]@]121>
FLLE3-B-Q-FFLE-3,6-U3 ER-[44'-8]H ] H]-12H)-¥)-3-ZF4Z
i%)ﬂiﬂ EHU-12H)-& 9 A%
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[1089]

[1090]

[1091]

[1092]
[1093]

[1094]

[1095]

[1096]

[1097]
[1098]

g 7] A Aol 682] &A1 4] AF-E-3F
§-ZF QR 333 EEANZLEI)-H-0| AT ZH-1-&& )2l 5}o]
7-EFQ R 3(3-3| = EAZ g ) [H-0| AR -1-2 & A8t A, A 30 A

ARE-3H 4-(v] | g - 1-)ywl =Y E = 2 HCL & )41 6}o]
-EF QR 123,6-HED =R 44032 S| =2 EF R o] =5 AFESHE
A& AL etar, A7) A Al 68ell whet HA35ES A& 7 AT

'H NMR (300MHz, CDCL;) 610.66 (s, 1H) 8.16-8.15 (m, 1H) 7.98-7.95 (m, 1H)
7.47-7.42 (m, 1H) 7.35-7.33 (m, 1H) 7.13-7.12 (m, 1H) 6.84-6.81 (m, 1H) 6.38-6.22
(m, 2H) 4.37-4.36 (m, 1H) 4.17-4.16 (m, 1H) 3.92-3.88 (m, 1H) 3.71-3.67 (m, 1H)
2.97-2.96 (m, 2H) 2.86-2.80 (m, 2H) 2.54-2.53 (m, 2H).

<A Al 122>
4-(4-3-B-EFLE-5-ME-1-F2-12-HI ER &7 FH-3- ) ZTEHR =)
Hgd-1-HlzUEZ ] A=

F o Q/CN
NH (\N
P N
(o]
7] 2 Aol 682] ©A| 19 4]
8-ZFQR33-3|EFA L2 ) |H-0| A A2 H-1-2-& thAl5lo]
8- ZFLE-3-B-3=FA L2 ) 5-HE-H-o]| A A2 H-1-2 & A5}
Al elstar, 7] A Aol 680l whef H-A5eHES AE 5 U
'H NMR (300MHz, CDCl;) $10.82 (br, 1H) 7.53-7.50 (m, 2H) 7.38-7.34 (m, 1H)

6.93-6.82 (m, 3H) 6.36 (s, 1H) 3.84-3.83 (m, 2H) 3.68-3.66 (m, 2H) 3.40-3.34 (m, 4H)
3.00-2.98 (m, 2H) 2.89-2.87 (m, 2H) 2.44 (s, 3H)
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<A A9 123>
6-4-3-8-ZF 2 2-5-ME-1-24-12-TJ ERo| AAEHI- T 25 =)y
H#AH-1- U RE = EHH A%
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7] A Al el 689 @A 16 A4 AF-E-gF
8 2.3-3-3| =S A L2 ) [H-0] AT 2 9-1-2-& thal &
8 2333 =EA 2 )5 e H-0l A 2 l-1- & AFgEtar
300 A AFE-EH 4-(F] A Al 1-D)yHl 2 Y EE 2 HCL £ t) 21514
6-(F H 2t 1- DU RE = EH =2 2o =2 ALl AL A 95,
7] A Al 689l whef B4 ES DS 7 AT

1H NMR (300MHz, CDCl;) 10.73 (br, 1H) 8.41 (s, 1H) 7.67-7.64 (m, 1H) 7.35-7.34
(m, 1H) 6.93-6.87 (m, 1H) 6.61-6.58 (m, 1H) 6.39 (s, 1H) 3.81-3.80 (m, 4H) 3.67-3.64
(m, 4H) 2.99-2.97 (m, 2H) 2.88-2.86 (m, 2H) 2.43 (s, 3H)
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<A A ¢ 124>
5-4-3-8-FF 225 WE-1-22-12-T I ER o £ F EH3-Y) T 29 =)
AR 1-DA E = EL 9 Az

F o /N CN
LT
NS
NH N
P OuS

7] A o 682] A 10 A AL-E-gH
8- EF QR 333 =EAZLEI)H-0| AT ZH-1-&& )2l 5]
8- ZFQ 2 333 =S A L2 )5 E-1H-0] AT &2 wl-1-2 & AFE3lar, A
3o A AFE-H4-(F] A 2l 1- D)yl =Y E Y 2 HCL &t 21 5te]
5 FA-1-F Fel v JEHS| 2 ZF 2 dlo]| =& AL 8= AL A 9],
371 A Ao 680l whet HA S ES DS AT

'H NMR (300MHz, CDCL3) $10.76 (br, 1H) 8.29 (s, 1H) 7.55-7.52 (m, 1H) 7.39-7.35
(m, 1H) 7.07-7.06 (m, 1H) 6.94-6.87 (m, 1H) 6.37 (s, 1H) 3.87-3.86 (m, 2H) 3.72-3.70
(m, 2H) 3.42-3.41 (m, 4H) 3.20-2.98 (m, 2H) 2.87-2.85 (m, 2H) 2.44 (s, 3H)

<A Al o 125>
8-EF22.3.3-4-@-ZF 29 Y)3,6- U =25 d-12H)-Y)-3- 222
g)-5- g ol AAE=HU-1QH)-2 9 A=
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[1109]

[1110]

[1111]

[1112]
[1113]

[1114]

[1115]

[1116]

[1117]
[1118]

100

71 A A el 682] A 1914 AH-E-&
EFLEIGIEFAZEI) H-0l 2R 1-25 U4l
FRLE3B3| EHEAZEY)- 5w E-1H-0| 22 -1-2-5 AFg-8kaL, T
30| A ALg-3k 4-(F Fl 2k d-1-d)yl 2V EE 2 HCL & T 2131
4-(4-ZF 229 E)-1,23,6-H EZ| =2y g d s =g F 2 do| =5 AME-sli=
Ag AQstaL, 471 A A ol 68l whet ¥ s =s de 4 ST
'H NMR (300MHz, CDCl;) 10.56 (br, 1H) 7.33-7.27 (m, 3H) 7.03-6.98 (m, 2H)
6.86-6.85 (m, 1H) 6.31 (s, 1H) 6.01-5.89 (m, 1H) 4.28-4.27 (m, 1H) 4.11-4.10 (m, 1H)
3.89-3.85 (m, 1H) 3.68-3.65 (m, 1H) 2.98-2.96 (m, 2H) 2.87-2.79 (m, 2H) 2.52-2.51
(m, 2H) 2.42 (s, 3H)

3T
=
T
=

8
8

<A Al 4 126>
ZF2244-3-BZFLES51HE1-24-12-UI EROAHAEH-3-Y)E
23 H#3A-1-HFUEL AZ
F

F o @C”
NH (\N

P N
o

Lol 682] @A 1004 AF-8-3F
QB3B3 EFAZEE) IH-0| 22122 thal5}o]
8-EFLRE-3-3-3| EFA X2 )5 W E-1H-o| AT E - 1-£-& AFE-3kar, v
30l A4 ARE3H4-(3] | g -1-Hywl 2 EE 2 HCL & 415}

-5 F 224 EYE™ S| ER2 I 20| B AR sk e
A 9l 8kaL, 7] AAlel 68011 wte} =54 3hgtE S A o AT

'H NMR (300MHz, CDCl3) 810.59 (br, 1H) 7.45-7.34 (m, 2H) 6.94-6.87 (m, 1H)
6.62-6.59 (m, 1H) 6.54-6.50 (m, 1H) 6.35 (s, 1H) 3.86-3.85 (m, 2H) 3.67-3.66 (m, 2H)
3.38-3.37 (m, 4H) 2.99-2.98 (m, 2H) 2.86-2.84 (m, 2H) 2.43 (s, 3H)

o

i -{mi

W (<A

=

<A A4 127>
2-4-3-8-FFLE25-ME-1-F&-1,2-T3 EZ ol £ F=HU3-I)ZE 9 =)
HEgd-1-HFUEZ 9 Az
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[1120]

[1121]

[1122]
[1123]

[1124]

[1125]

[1126]

[1127]
[1128]
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(o]

371 ANl 682] A 100 A AL-g-gH
8- FQ2-3-3-3| =FA L2 ) [H-0l 2 A2 - 1-2-5 )il o]

SZEFQ R 3(BB|EEAZ ) 5. - H-0) AT 2 H-1-2S AR AL, ¢
300 A AFE-EH 4-(F] A Al 1-D)yHl 2 Y EE 2 HCL £ t) 21514
2-(A A - 1- el ELS| =2 F 2 dfo] EE AMEehE A& Al @letaL, 4]
)\a]/\] ] 6801] Eﬂrﬂ F‘ﬂ@f%"%e - e zr\ M/\}\E}

'H NMR (300MHz, CDCl;) 10.69 (br, 1H) 7.60-7.57 (m, 1H) 7.53-7.48 (m, 1H)
7.37-7.33 (m, 1H) 7.09-7.04 (m, 1H) 6.98-6.89 (m, 2H) 6.35 (s, 1H) 3.90-3.87 (m, 2H)
3.72-3.70 (m, 2H) 3.17-3.16 (m, 4H) 3.01-2.97 (m, 2H) 2.86-2.82 (m, 2H) 2.43 (s, 3H)

<A Al 4 128>
EZF224(4-B-BZFLES5HE1-24-12-UI EROAFHAEH-3-Y)E
2=y HdA-1-HHFIUEH A%

71 A Aol 689] @A 104 ALE-&F
3-3-3| E=EAZ R ) |H-0o| AT R 1-&< Al &t
3-3-3| B EA L2 ) 5.0 g [H-0o| AF 2 -1--S ALgatar, T
30 A ARg-gH 4-(F] Fl - 1- )Ml Y EE 2 HCL & Tl 2151
3-ZF Q24 (A 1- U EL 3| = EEEE}OI =5 AN SHE A S

A el etaL, 7] A Ao 680l whef 545 ES AS F AT

H NMR (300MHz, CDCLy) §10.38 (br, 1H) 7.38-7.20 (m, 3H) 6.95-6.86 (m, 2H)
6.32 (s, 1H) 3.86-3.85 (m, 2H) 3.64-3.63 (m, 2H) 3.18-3.17 (m, 4H) 2.97-2.96 (m, 2H)
2.83-2.81 (m, 2H) 2.43 (s, 3H)

=
§-ZFL=-
8-EF 2 =-

=z
-
=z
-

<A Al 4o 129>
EFR3(B(6-ZTFL2E-3,6-HI 22340 A U] 1'2H)-Y)-3-F 4
2Y)-5-9golAFAEH-12H)-29 A%
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[1130]

[1131]

[1132]

[1133]

[1134]

[1135]

[1136]

[1137]
[1138]
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271 A Ao 682] THA 190 A AL-E-3H

8-ZF O E-3-3-3| EFAZE ) H-0| A2 H-1-22 T4l 5]

8-ZF L E-3-3-3| EFA L2 ) 5-HE H-o] AR W-1-2 & A3 aL, b
14

=
O

S
O

S

300 A AFE-EH 4-(F] A Al 1-D)yHl 2 Y EE 2 HCL £ t) 21514
EFLR-1'236-HEGS =23 40P S| =2 E 2 g o| =B ALl
A& Alelatar, 7] Al 689l whet A3 ES A& AATH
'H NMR (300MHz, CDCl;) $10.42 (br, 1H) 8.19-8.16 (m, 1H) 7.73-7.72 (m, 1H)
7.34-7.33 (m, 1H) 6.92-6.90 (M, 2H) 6.32 (s, 1H) 6.10-5.97 (m, 1H) 4.32-4.31 (m, 1H)
4.14-4.13 (m, 1H) 3.92-3.88 (m, 1H) 3.71-3.68 (m, 1H) 2.99-2.98 (m, 2H) 2.85-2.83

(m, 2H) 2.53-2.52 (m, 2H) 2.42 (s, 3H)

<A Al 4 130>
8-ZFLE-3(3-(5-TFLE-36-HI E2-24-H Y H[-1'Q'H)-¥)-3-S4 2
2Y)-5-9golAFAEH-12H)-29 A%

F (o}
NH
=
(o}
37 A A ol 682 THA| 164 AL-g-gF

8- ZF QR 333 =EANZLEI)H-0|ATZH-1-&& )25}
8- ZFQ R 333 =FHA L2 )5 E-1H-0] AT EW-1-2 S AFEsha, ¢
3ol A AR 4-(T 2 1- Wl Y EE 2 HCL & ti2l3ho]
55ZF Q2123 6-HEGS =2240]4 g d | =2 F2dlo|=E ALE 3=
A& AlQlatar, 7] AAl o 68l whet H-A4 33 ES A& 7 AATH

'H NMR (300MHz, CDCl;) 10.31 (br, 1H) 8.39 (s, 1H) 7.39-7.33 (m, 2H) 6.93-6.87
(m, 1H) 6.52-6.48 (m, 1H) 6.29 (s, 1H) 4.35-4.34 (m, 1H) 4.16-4.15 (m, 1H) 3.90-3.88
(m, 1H) 3.66-3.64 (m, 1H) 2.97-2.95 (m, 2H) 2.85-2.81 (m, 2H) 2.70-2.64 (m, 2H)
2.41 (s, 3H)

=

<A Ao 131>
3-(3-4-(4-222H DI A B1-Y)-3-$ 2 T2 W) 8- FF L 2.5 0 Po| &
=U1QH)-L 9 Az
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[1139]

[1140]

[1141]

[1142]
[1143]

[1144]

[1145]

[1146]

[1147]
[1148]
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7] A A o 682] A 10 A AL-E-gH

8- FQ2-3-3-3| =FA L2 ) [H-0l 2 A2 - 1-2-5 )il o]
FORI3BFEFAZEE)5 e 1H-0] AT ZH-1-& & AF&3aL, A

300 A AFE-EH 4-(F] A Al 1-D)yHl 2 Y EE 2 HCL £ t) 21514

l-4-22 29 ) el S| =2 FZefo| =8 AMEEHE A1S Al Q] shar, A7

Al e 680l utet A3t E S S T UAT

'H NMR (300MHz, CDCl;) 10.52 (br, 1H) 7.37-7.33 (m, 1H) 7.23-7.20 (m, 2H)
6.94-6.87 (m, 1H) 6.82-6.80 (m, 2H) 6.32 (s, 1H) 3.83-3.82 (m, 2H) 3.62-3.61 (m, 2H)
3.12-3.11 (m, 4H) 2.99-2.95 (m, 2H) 2.84-2.80 (m, 2H) 2.42 (s, 3H)

<A Ao 132>
3-3-4-24-UEF 29 )Y H FH-1-¥)3-SAT2 )8 ZTF 2 250 g o]
A2FA=HE-1CH)-2 9 A=

7] A o 682] A 10 A AL-E-gH
8- ZFQ R 333 =FA LR ) |H-0| AT EH-1-2& thildlo]
8-S FLLE3-B-3EFA L2 )5 e 1H-0] AT 2 H-1-2-2 AFE-35FaL, B
3o A AFE-H4-(F] A 2l 1- D)yl =Y E Y 2 HCL &t 21 5te]
1-4-dEF 2o d)I el s =2 &2 efo| =5 A& 4& Al sk,
371 A Ao 680l whet HA S ES DS AT

'H NMR (300MHz, CDCL;) 10.91 (br, 1H) 7.38-7.33 (m, 1H) 6.94-6.78 (m, 4H)
6.36 (s, 1H) 3.83-3.82 (m, 2H) 3.66-3.65 (m, 2H) 2.98-2.96 (m, 6H) 2.88-2.86 (m, 2H)
2.43 (s, 3H)

<A Al 4 133>
4_%$gi_3_(4_(3_(8_%$3i_5_ﬂ]%_1_-2—'_/;\_-1,2-1:] '3] Eiol ﬁ\_ﬂ %%‘.-3'%)2
2o dH3d-1-HEUEL 9 A=
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[1149]

[1150]

[1151]
[1152]

[1153]

[1154]

[1155]

[1156]

[1157]
[1158]

371 AAl e 682 THA 10 A AR-EFH
QEI3GBIEEAZEI)H-0l AT EH-1-22 )25
(@]

8=
8-ZF O E-3-(3-3| EFA L2 )5 E-1H-0| AT 2 H-1-22 AL &3} a1, v
J
=

=
=
3ol A ARG 4-(3) o 7l 1- )l 2 U EE 2 HCL S Y4l

~EFL RS --HEHEE Sl 2 d 2o EE ARt Ale

A el atar, 4] A o 68l whel ¥4 8 2-e d 5 Ytk

'H NMR (300MHz, DMSO-d6) 811.39 (br, 1H) 7.47-7.43 (m, 4H) 7.03-6.98 (m, 1H)
6.38 (s, 1H) 3.63-3.62 (m, 4H) 3.03-3.02 (m, 4H) 2.77-2.78 (m, 4H) 2.38 (s, 3H)

<A Al 4 134>
ZF022-4B-B-ZF25HE-1-84-12-UJ =R A2F=H3-Y)E
2=y HdA-1-HHAFIUEH Y A%

F O NC]@\
NH ﬁN F

7] Aol 682 A 10 A4 A3
ZFQR3BFEEAZRED)-H-0| AR 1-25 thal &t
EF LR 3GBBEHA T EE) 5 Y H-0| AT EH-1-2-8 A5, v
30l 4 AFg3F 4-(3) H 2k - 1- Ml 2 Y EH 2 HCL £ thAl &1
4-EF R 2.9 H - 1- M EHES 3= iaiﬂ‘rél CE Ag ek A S
Al elslar, 7] A Aol 680l wef HA st ES IS 4 sl

'H NMR (300MHz, DMSO-d6) 811.30 (br, 1H) 7.84-7.79 (m, 1H) 7.48-7.44 (m, 1H)
7.03-6.94 (m, 3H) 6.38 (s, 1H) 3.66-3.65 (m, 4H) 3.19-3.13 (m, 4H) 2.78-2.72 (m, 4H)
2.38 (s, 3H)

o

| e

<A Al ¢ 135>
EZFRR254-B-BZFLES5HE1-24-12-U EROAHAEH-3-Y)E
2=y HdA-1-HAFIUEH Y A%
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[1159] CN

[1160]  A7] A Ao 682] ©hA] 104 AF&-gH

§-ZF QR 333 EEANZLEI)-H-0| AT ZH-1-&& )2l 5}o]

8-ZFQR3-3-3EFAZRA) 5 wE [H-0o| AT 2H-1-25 A}

30l X A}%m A ZA-1-HM 2 EZH 2HCL & thAlske]
2-ZFES5 (- 1-HNEYEE 3| E2 2 efo| =8 AN Al S
Al elstar, 7] A Aol 680l whef E-A 53t S A& AT

[1161]  'H NMR (300MHz, DMSO-d6) 811.28 (br, 1H) 7.47-7.35 (m, 4H) 7.02-6.95 (m, 1H)
6.37 (s, 1H) 3.61-3.60 (m, 4H) 3.17-3.12 (m, 4H) 2.78-2.77 (m, 4H) 2.37 (s, 3H)

=3
-
=3
“

ofo
ofr
ol
2]
uv!
)

[1162]
[1163] <A Al 136>
EFL22(U(GGEFLRSMY 12120 ER 0l 2AEAI A=
23y d1-dEELY Az

[1164] F o NC©/F
NH N
~ N
(o
[1165] 7] A Aol 682] ©HA] 10 A] AFE-gH
ZFQR 3B EFAZREE)-H-0| AT EW-1-2S thAl o]
Z2FQ R 3B EFANZEH)- 5 HE-[H-0] A A2 -1-2S ALg3tar, ¢
30 A4 ARE-34-(3] | e - -l =Y E = 2 HCL & T2l 8o
5-5F R 2 (Y- -l HEY S| =R E 2 o] =5 ALt A E
Alelstar, 7] A Aol 680l whel E-2 53t S A& 5 AT
[1166] 'HNMR (300MHz, CDCl;) 611.30 (br, 1H) 7.78-7.75 (m, 1H) 7.53-7.47 (m, 2H)
7.20-7.18 (m, 1H) 7.03-6.97 (m, 1H) 6.38 (s, 1H) 3.66 (m, 4H) 3.15-3.06 (m, 4H)
2.78-2.77 (m, 4H) 2.38 (s, 3H)

8- =2-
8- =2-

[1167]
[1168] <A A4 137>
ZZ20723-(1-3-@-ZFLE25-1HE-1-24-12-TF ERo| 2HEH3-UXE
E2959U)-1,236-HEHI =2 U4 DAZHEH Y Ax
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[1172]
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NH = CN

\
Z

(o}
71 A A el 682] A 1914 AH-E-&

=
8-S FLE3-B-3EFA L) 1H-0 AT 2 H-1--2 Al 5]
8- ZF9Q 2 3-3-3|mEA LR )51 E-H-0] 2 F 2 ul-1-2& A}-881 a1, v
3ol A AL-g-3H 4-(T] 2} A - 1- Ml 2 EE 2 HCL & th21 61

4-EFLE3(1236-HEHS =29 d4- iz ES

SR F R eo| EE AN SE 1S AlQlstaL, 7] A Ao 689l utet
EXJQ,EI—EE ?:4 g _/F. 01041;}

'H NMR (300MHz, CDCL,) $10.49 (br, 1H) 7.55-7.53 (m, 2H) 7.37-7.33 (m, 1H)
7.19-7.12 (m, 1H) 6.95-6.88 (m, 1H) 4.33-4.32 (m, 1H) 4.15-4.14 (m, 1H) 3.89-3.86
(m, 1H) 3.69-3.65 (m, 1H) 2.99-2.96 (m, 2H) 2.88-2.85 (m, 2H) 2.52-2.51 (m, 2H)
2.43 (s, 3H)

<A Al 4 138>
EFLE3(-4-2-EFLEAE)3,6-U3 =2 - 12H)-¥)-3-S4L T2
g)-5- ol AAEHU-1QH)-2 9 A=

F
F O

NH ~
Z N

(o]

7] AAlel 682] @A 104 AR-ESH
QEI3GBIEEAZZI)H-0ol AT EH-1-22 )25
SR 33B3EFAZRE) 5 e H-ol AT 2 -1 & AFgsta, @

304 ALg3F 4-(3) H 2F - 1- )M Z YU EH 2 HCL £ thAl &
4-2-ZF Q2 HY)123,6-HEFF =Ry gd 3| =2 F & dfo] =& ALg3=
A& AL etar, 7] Al e8el whet HA3EES A4S AT

'H NMR (300MHz, CDCl;) 810.14 (br, 1H), 7.39-7.21(m, 3H), 7.12(d, 1H, J=7.8
Hz), 7.09-7.05(m, 1H), 6.96-6.89(m, 1H), 6.29(s, 1H), 5.97-5.91(m, 1H), 4.31 (m, 1H),
4.10(m, 1H), 3.89(t, 1H, J = 5.6 Hz), 3.64(t, 1H, J = 5.6 Hz), 2.97(t, 2H, J = 5.3 Hz),
2.83-2.76(m, 2H), 2.56(m, 2H), 2.43(s, 3H)

A

-

8-=

[e]
8-
3z =
=T

<A Al 4] 139>
ZE202.5(1-3-B-ZF225WE-1-2 412 U ERo| AAEU3-Y)T
235:9)1,236-FlEFS =29 d4- AR UEH S A X
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CN

7] A o 682] A 10 A AR-E-gH
8-S FLRE3-B3| EFA LR ) H-0l A2 -1-2 Al 5}ho]

EF QR 3(3-F EEAZ 2 )51 %-IH—OH\_ELEE’B—I—% & ARESkaL, @A
30l A4 ARE3H4-(T] | g7l -1-2Hwl 2 EE 2 HCL & 415}
2-EFQE5(1236-HEHG =294z EY
sl ER o] =5 ALESHE A& Al shar, A7 A A4 680l utef
B4 ES 92 T Al

'H NMR (300MHz, CDCl5) $10.39(br, 1H), 7.58-7.52(m, 2H), 7.35(m, 1H),
7.22-7.16(m, 1H), 6.95-6.87(m, 1H), 6.32(s, 1H), 6.11-5.97(m, 1H), 4.32(m, 1H),
4.14(m, 1H), 3.89(t, 1H, J = 5.7 Hz), 3.69(t, 1H, J = 5.4 Hz), 2.99(m, 2H),
2.87-2.79(m, 2H), 2.51(m, 2H), 2.43(s, 3H)

<A Al 4] 140>
1'-G-B-EFLLE-5-HE-1-84-12-T3 EZ 0| £ FEHU3-ZTE I = YU)-1',2",
3.6-HEZ3 =2 24'-0|H g d]-5-7t R EE 9] A=

371 A Al el 682] THA| 10 A AF-E-&F
8-ZFQR33-3|EFA L2 ) |H-0| A A2 H-1-2-& th Al 5lo]
8- FQR-3-3-3| EFA L2 )5 E-H-0] A Zwl-1-2-& A&, v
3004 bS5 4-(9] 9 2 -1-2 Ml L E 2 2 HCl 2t Al B o]
1'2.3,6-HEDS =2 24-H 3 g ]-5-7t R U EY | =2 g dlo| =&
AFEEHE AL A9 Etar, A7) A A o 680l uhel B4 3RS A4S S Ui
'H NMR (300MHz, CDClL;) $10.52(br, 1H), 8.80(s, 1H), 7.92-7.89(m, 1H),
7.51-7.44(m, 1H), 7.32(m, 1H), 6.92-6.79(m, 2H), 6.32(s, 1H), 4.41(m, 1H), 4.23(m,
1H), 3.90(m, 1H), 3.69(m, 1H), 2.99-2.97(m, 2H), 2.87-2.85(m, 2H), 2.69-2.64(m,
2H), 2.42(s, 3H)

<A Al 4 141>
ZFL2LZ24-1-G3-B-EZFLLES5-1E-1-Z4-12-UJ EZ0| AFAEHI-YZ
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23 x9U)-1,236-HEHI =2 A4 AU EL ] A=

F
CN

3-(3-3| EEAZ 2 ) [H-0] A F B H-1-2S A5t
3-(3-3| EEA Z 2 )5 e H-0] AT 2 l-1-28 AFE3aL, v
30 4] AR2- 8 4.3 9| 2} 7-1- )M Z U E Y 2 HCL & t) 23]
22EFEA(1236-HEGS B2y g4yl HE-
S ERE R0l EE ALEEHE A8 AlQlshar, 37| A A o 68l ek
EX5ES e 5 AUl

'H NMR (300MHz, CDCl;) 10.69(br, 1H), 7.60-7.55(m, 1H), 7.34(m, 1H), 7.22(d,
1H, J = 8.1 Hz), 7.17-7.11(m, 1H), 6.93-6.89(m, 1H), 6.34(s, 1H), 6.27-6.13(m, 1H),
4.35(m, 1H), 4.19(m, 1H), 3.88(t, 1H, J = 4.5 Hz), 3.70(t, 1H, J = 4.5 Hz), 3.00(mm,
2H), 2.89-2.85(m, 2H), 2.51(m, 2H), 2.42(s, 3H)

<A Al 4 142>
8-ZFLLZ-3-3@-B-FF2YD)IHEA-1-¥)-3-SA&=Z2H).5-H o] &
AE=H-1CH)-2>9 A=

o

}71 A Aol 689] ThA] 10 A AF-E-$F
- QR 333 EEAZZI) H-0| AR -1-2S )25t
EFQR 3B EEAZEA) 5w E H-o| AT R -2 & AEE A, ¢
3o A AFE-H4-(F] A 2l 1- D)yl 2 Y E Y 2 HCL &t 21 35te]
1-G-EF 29 d)F el s| =2 F 2 efo]l =5 AMEehE A S Al Q] shar, 7]
Ao 680l uwhet A skt E S S T AU

'H NMR (300MHz, CDCl;) 811.19 (br, 1H), 7.38-7.34(m, 1H), 7.20(q, 1H, J=7.6
Hz), 6.94-6.87(m, 1H), 6.65-6.52(m, 3H), 6.39(s, 1H), 3.81(t, 2H, J = 4.8 Hz), 3.66(t,
2H, J = 4.7 Hz), 3.19-3.12(m, 4H), 3.01(t, 2H, J = 6.3 Hz) 2.90(t, 2H, J = 6.3 Hz),
2.44(s, 3H)
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(<A

=
T
=
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[1198]

[1199]

[1200]

[1201]

[1202]
[1203]

[1204]

[1205]

[1206]

[1207]
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<A Al 4 143>
ZFQ02-5-4-B-B-EZFLLEZ5HE1-S42-12-U3 =R AF=H-3-Y)=E
2yxd)dHA-1-dzUEL ] A X
CN

NH K\N
~ N
(o}
7] A AT el 689 @A 10 4] AF-E-3F
3-(3-3| EEA LR E)-1H-0] AT 2 W-1-25 th4l o]
3-(3-3| = A L2 E)-5-wE-1H-0] A 2 H-1-2-8 A}
30 A gt 4-(F] | 2} 7-1-Hl 2 EE 2 HCL & t) 21519
2-ZEF QR S5 (VA 1-YNEUEE S| =2 F 2 o] EE AL S5 A&
Alelstar, 7] A Aol 680l whef E-A 513t ES A& 5 AT
'H NMR (300MHz, CDCl;) $11.36 (br, 1H), 7.40-7.36(m, 1H), 6.94-6.87(m, 1H),
6.84(s, 1H), 6.81(d, 1H, J = 7.8 Hz), 6.75-6.71(m, 1H), 6.42(s, 1H), 3.82(m, 2H),
3.71(m, 2H), 3.24-3.22(m, 4H), 3.01-3.00(m, 2H). 2.96-2.94(m, 2H), 2.45(s, 3H)

- F=-
-EFL=E-

ofo
Ol
ol
Kl
av
=)

=
2
A

]_

<A Al o 144>
EFLR3-3-Q-FEFLE3,6-U =2-[4,4-H ¥ P L] 1QH)-¥)-3-S4
2Y)-5-HEolaFA=d-12H)-29 A=

E
F o 2N
NH NN
_~ N
o

7] AAlel 682] THA| 10 A AL-g-gH
8-ZFQ R-3-3-3| EFHA L) |H-0] AT ZH-[-2S th2l 5}
SEFRE3-G-E EHA 22 )5 E-H-0] A 2 Hl-1-22 AHESkaL, B
3o A AFE-H4-(F] A 2l 1- D)yl 2 Y E Y 2 HCL &t 21 35te]
LERQ R 123.6-HEDS =2 44032 H S]E_E,_ﬁlé,_a}q 2 Al g5
A& AL star, 47l AA o e8¢l wheh HA =S S 5 AU
'H NMR (300MHz, CDCl;) 10.42(br, 1H), 8.17(d, 1H, J = 4.5 Hz), 7.35-7.33(m,
1H), 7.13(d, 1H, J = 3.9 Hz), 6.95-6.88(m, 1H), 6.82(d, 1H, J = 8.4 Hz), 6.38-6.23(m,
2H), 4.36(m, 1H), 4.18(m, 1H), 3.90(t, 1H, J = 5.4 Hz), 3.70(t, 1H, J = 5.6 Hz),
2.99(m, 2H), 2.88-2.82(m, 2H), 2.53(m, 2H), 2.43(s, 3H)

{ o

|

[\)



WO 2021/086077 PCT/KR2020/014947

[1208]

[1209]

[1210]

[1211]

[1212]

[1213]

[1214]

[1215]

[1216]

[1217]
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<A Al 4] 145>
I"3-8-EFLE-5-HE-1-54-12-03 EZ 0| 2 A3 DT 2= )12,
3.6-HEZS 2340 F Y d]-6-TtRUEL S Az
E o _N | CN
N

g 7] A Al 689] TA| 10 A AFE-F
8- EFLLE-3-B3 EFA L2 ) 1H-0| AAZH-1-22 Al
8-EF L E 333 =EA 22 ) 5w E H-o] AR - 1-2 & AFg-3taL, @A
300 A AFE-H 4-(F] A A 1-D)yHl 2 Y EE 2 HCL E t) 2154
1'23,6-HlEgts| =2 3489 g d]-6-7tHUEH =g F2dfo| =S
AFEEHE A& ALl EhaL, 7] DA o 689 uhe A4S EES A& AT
IH NMR (300MHz, CDCl;) 10.67(br, 1H), 8.70(s, 1H), 7.75-7.45(m, 2H),
7.36-7.34(m, 1H), 6.93-6.85(m, 1H), 6.35-6.19(m, 2H), 4.38(m, 1H), 4.22(m, 1H),
3.92(t, 1H, J = 5.6 Hz), 3.74(t, 1H, J = 5.6 Hz), 3.01-2.99(m, 2H), 2.92-2.86(m, 2H),
2.56(m, 2H), 2.43(s, 3H)

<A A4 146> W E
4(4-(3-8-ZF S 25 WL 1-$212-0 3 220 2A EA3 W T2 5= )]
e -1- Q) 2ol o] E o] A2

g 71 A Al 682] A 10 A AF-E-F
8-ZFQR-33-3| EFA L2 ) |H-0| 2 A2 H-1-2-& th Al 5}o]
EFQ R 3 BBEFAZ 2 )5 e H-0) AT 2H-1-2S AF&3laL, ¢
30149 A}8-3 4.3 2 -1-2 2 E < 2 HOl 2 o alate] ]l
4] ) eFA -1l o o E 3| E 2 FZ elo]| BB ALL3FE A A 9] a,
2371 A ATl 680l whe} B4 S DS 7 AT
'H NMR (300MHz, CDCl;) §10.97(br, 1H), 7.97-7.91(m, 2H), 7.38-7.34(m, 1H),
6.93-6.87(m, 1H), 6.84-6.81(m, 2H), 6.37(s, 1H), 3.87(s, 3H), 3.83(t, 2H, J = 5.1 Hz),
3.67(1, 2H, J = 4.2 Hz), 3.34-3.32(m, 4H), 3.00(t, 2H, J = 6.3 Hz) 2.88(1, 2H, J = 6.3
Hz), 2.43(s, 3H)
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[1218]

[1219]

[1220]

[1221]
[1222]

[1223]

[1224]

[1225]

[1226]

[1227]
[1228]
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<A Al 4 147>
4-(4-3-8-ZF 2251 E-1-24-12-UF E20| AF EHU3-U)T 23 =)y
HEA-1-Gl g AA =9 A=
(o}

F O /©)J\OH
NH (\N

P N
(0]

71 A A el 199 A4 ARE-gE HE
3-(4-3-(7T-EF L E-1-5A4-12-Y 3 2o 2 FEd-3-)Z 2 ) 3] o 2} 2 -1-Y
Hzo o] EE thalste] W E
4-(4-3-(8-EF L2 2-5-1E -2 A1 2-U] 5| =2 o] A F EH-3-A) L 2 3} )y
ﬂ]a}ﬁ-l-a)ﬂﬂlioﬂ O|EE AMEEHE A& Al &l tar, 7] A A4 199 utet
EAIIES AS T AT

'H NMR (300MHz, DMSO-d6) §11.28(br, 1H), 7.80-7.77(m, 2H), 7.48-7.44(m, 1H),
7.03-6.98(m, 3H), 6.37(s, 1H), 3.63-3.33(m, 8H), 2.78(m, 4H), 2.38(s, 3H)

<A Al o 148>
4-(8-(3-(8-EFLZ-5-HE-1-54-12-TJN EZo| £ FEHU3-Y)ZTE T ¢)-3,
8-t ol AR A F Z2[3.2.1]12 H 91-3-?4_)1211&14 EY AZF

¢¢W®

371 AAl el 682 A 10 A A-&-gH
8-FFLE-3-3-3 EFAZEE)-|H-0| A2 - 1-2-5& )23}
EFLE3G-8| EHA R )5 E - H-0] A R A-1-8-8 ARESkaL, @
30 4] A28 4-(3) 9 & A -1- )yl F U EE 2 HCL & Al 5 e
4-(3.8-UI b AR A 22 [3.2.1] 5 FIQl-3- el e U EH S| =2 ER ol =5
ALE5h= A A 9 har, A7) A A 4 680 whe) B4 E 3RS A8 52 9l
'H NMR (300MHz, CDCl;) 811.03(br, 1H), 7.47-7.44(m, 2H), 7.34-7.30(m, 1H),
6.85-6.78(m, 1H), 6.71-6.68(m, 2H), 6.37(s, 1H), 4.93(m, 1H), 4.40(m, 1H),
3.54-3.50(m, 2H), 3.14-3.10(m, 1H), 3.01-2.87(m, SH), 2.41(s, 3H), 2.01-1.79(m, 4H)

<A Al o 149>
4-4-B-(7T-EFLE-5-WE-1-22-12-T 3 ER o[ 2 F EH-3-U) T 279 = )7
HEgA-1-dzUEH 9] A=
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[1229]

[1230]

[1231]

[1232]
[1233]

[1234]

[1235]

[1236]

[1237]
[1238]

[1239]
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i "
F NH N

P NS

(@]
271 A A o] 682] &A1) A
8-ZF L 2-3-3-3| EEA L2 ). [H-0] AT 2 Hl-1-2-5 Al &t

EFQR3BFEFAZRZE) Y H-0] AT 2H-1-& & ALEEE AL

Ao, 7] Ao 68l whet HA4 3 E S S 5 A

'H NMR (300MHz, DMSO-d6) 811.40(br, 1H), 7.65-7.59(m, 3H), 7,44 (d, 1H, J =
9.9 Hz), 7.03-7.00(m, 2H), 6.45(s, 1H), 3.63-3.62(m, 4H), 3.33(m, 4H), 2.79(m, 4H),
2.47(s, 3H).

<A Al 4 150>
7-EF2R3-(3-4-@-EF 229 d)3,6-U =298 d-12H)-Y)-3-S 422
g)-5- o] AHE=HU-1QH)-2 9 A=

o F

7] A A o 682] A 10 A AL-E-gH

EFQ R 3B-B|EFA 2 (H-0] AT 2 H-1-2-2 Al slo]
7-ZF 2333 =5 A 22 E) 5 e H-o| AT 2 l-1- & A3, v
300 A AFE-EH 4-(F] A - 1-)yHl 2 Y EE 2 HCL £ t) 215}
4-(4-ZF2 Q2 d)123,6-HESS maygd sl a2 2o =g A=
A& A Q3tar, 7] A Ao 680l whe} 243 FES A& 5 AU

'H NMR (300MHz, DMSO0-d6) §11.42(br, 1H), 7.65-7.60(m, 1H), 7.47-7.39(m, 3H),
7.19-7.14(m, 2H), 6.45-6.43(m, 1H), 6.16-6.10(m, 1H), 4.17-4.13(m, 2H), 3.68(t, 2H,
J =5.4Hz), 2.81-2.78(m, 4H), 2.50(m, 2H), 2.46(s, 3H)

<A A ¢ 151>
5-4-B-(7-3F 225 WE-1-82-12-T3 ER o £ F EH-3-Y) T2 9= Q)
AR 1-DA E = EL 9 Az
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[1240] A7) A A o 682 ©HA] 104 AF-g-3t
8-ZFQ2-3-3-3| =FA L2 ) [H-0l A2 H-1-25 t)Als}e]
7-EFLZ23-GB-3 EEA 22 ). 5w e H-o| A2 1-22 AFE35aL, @
300 A AFE- & 4-(F] A A 1-D)yil 2 Y EE 2 HCL & t) 2154
5-(F AT -1-H) Fe e UEL =g F 2 o] = AR AL A9,
7] A Ao 689l whef HA TS DS AT

[1241]  'H NMR (300MHz, DMSO-d6) 811.41(br, 1H), 8.42(d, 1H, J = 2.4 Hz), 7.77(d, 1H,
J=8.7Hz), 7.64(dd, 1H, J = 9.3, 2.4 Hz), 7.44(dd, 1H, J = 9.3, 2.4 Hz), 7.36(dd, 1H, J
=8.7, 3.0 Hz), 6.45(s, 1H), 3.64(m, 4H), 3.46-3.41(m, 4H), 2.79(m, 4H), 2.48(s, 3H)

[1242)

[1243] <A A4 152>
6-4-3-(7-ZF 2259 E-1-24-12-T3 ERo| AFAEH3- T 25 =)
HAFGA-1-UIE =Y EH ] A=

[1244] o N CN

F NH (\N =

[1245] A7) A A o] 682 ¥HA] 10 4] Ap-&3)
8-ZF Q2333 EEA LR I) H-0]| LA 2H-1-2S
7-E5F L2 -3-B-3| =FA Z 2 )5 e 1H-0] AT 2 dl-1-+
3o A AFE-F4-(F] | 2l 1- D)yl =Y E Y 2 HCL & )2l 3te]
6-(F A G- 1-HUZE - UEH 3|2 F 2 o] =2 ALEslE 218 A 98,
7] A Ao 680l whet HA S ES DS AT

[1246]  'H NMR (300MHz, DMSO-d6) 811.41(br, 1H), 8.51(s, 1H), 7.89(d, 1H, J = 9.3 Hz),
7.64(d, 1H, J = 8.7 Hz), 7.44(d, 1H, J = 8.7 Hz), 6.94(d, 1H, J = 9.3 Hz), 6.46(s, 1H),
3.71-3.61(m, 8H), 2.79(m, 4H), 2.48(s, 3H)

[1247]

[1248] <A A4 153>
2-Z2 22 4(4-(B-(7T-EF225-1HE-1-24-12- U3 ER2o| 2 H] =AU U=
2= GA-1-DHAFUEL ] A%

[1249] F

; o
F NH N
PSS

(o]
[1250] 7] A Al 682 @A 10 4 AF&3F
8-EFLE-3-3-3| EFA X2 A)-1H-0| A A E -1 215}
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7-EFQLE3-B-8| A Z2E)-5-wE-1H-0]| AT 2 - 1-2-& AFg-shaL, @A
300 A AF8- 3 4-(3] | 2} 7 -1- %1 1%1&\4 EZ 2HCI E Al o}oil
2-E2F Q24 -1l EHE IEEEEE}OF E AR s A

A} staL, &7 A Al el 680 EEPE} %*—w};} TS 2e T U

[1251]  'H NMR (300MHz, DMSO-d6) & 11.39(br, 1H), 7.66-7.60(m, 2H), 7.44(d, 1H, J =
9.6 Hz), 6.95(d, 1H, J = 13.5 Hz), 6.84(d, 1H, J = 8.7 Hz), 6.45(s, 1H), 3.62(m, 4H),
3.45-3.42(m, 4H), 2.79(m, 4H), 2.48(s, 3H)

[1252]

[1253] <A A4 154>

ZFLZ2 4GB (7-EFLES51ME1-4-12- T3 EROAF=H-I-A)E

2o HGH-1-HAEUEL Y A=

[1254] o FJQ/CN
F NH (\N

[1255] 771 Aol 682] 7 1041 AR-E-3t

8-EF 2 2-3-3-3| EH A 2 ) 1H-0] A 21l 1-2-& Tl s}

7-EFQR3-GB3 EFAZZ )5 WE I H-ol AA 2 - 125 AMg-5HaL, A
309 A4 ARG & 4-(F] H Al -l 2 E- 2 HCL S thal ko
3-Z2F 24 1- Ml EHEL S E2 S 2ol BE AR ek A

Alefstar, 7] Al el 680l whel 45922 A2 5 AU

[1256]  'H NMR (300MHz, DMSO-d6) 811.43(br, 1H), 7.74(d, 1H, J = 13.2 Hz), 7.64(d,
1H, J = 9.6 Hz), 7.59(d, 1H, J = 8.7 Hz), 7.45(d, 1H, J = 9.3 Hz), 7.14-7.08(m, 1H),
6.46(s, 1H), 3.64(m, 4H), 3.15(m, 4H), 2.78(m, 4H), 2.48(s, 3H)

[1257]

[1258] <AAld 155>
3-G-4-@-2 22 HZ-1-Y)-3- 5L 22 H)7-FF L 251 L o] &)
=U-12H)-L 9 A=

[1259] o /©/CI
F NH (\N

[1260] 7] 2 Al 682] A 104 A&
8- ZFQ R 333 =FHA LRI |H-0| AT EH-1-2& thAl o]
7-Z2F 2333 =EA 22 F) 5 e H-0| AT 2 wl- -5 AFE-8har, v
3o A AFE-F4-(F] A e xl-1- D)yl =Y EE 2 HCL &t 2l 8te]

1-(4-S2 29 e sl =2 &2 efo] B8 AREsh= A2 Al 9lstar, 4]
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[1261]

[1262]
[1263]

[1264]

[1265]

[1266]

[1267]
[1268]

[1269]

[1270]

[1271]
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Ao 680l ubel H A3 =s A8 5 AT

J=
3.

'H NMR (300MHz, DMSO-d6) 611.43(br, 1H), 7.64(d, 1H, J = 9.3 Hz), 7.44(d, 1H,
9.3 Hz), 7.26-7.23(m, 2H), 6.97-6.94(m, 2H), 6.45(s, 1H), 3.61(m, 4H),
12-3.10(m, 4H), 2.78(m, 4H), 2.47(s, 3H)

<A Al 9 156>

2202 34-G-(1-EF02.5WE.1.-8412-03 ER20] 2 FEWUI.Y)ZT

23 )FH#A-1-QEFUEZH Y Az

8-
7-
3

i .
F NH |/\N CN

&7 Aol 682 THA 10 A AL-E-SF

QR 3B-3EFEAZZ ) H-0ol AT ZH-1-22 a5
QR3-B-3|EFAEE )51 e [H-0| A Z2w-1-22 ALgstaL, v
ol A AL-g-3t 43 H| gh - 1- )Ml 2 Y EE 2 HCL & T 2181

o=
=T
3T =
=T

422023 AgA - MR EY slEa g2 ao]=E A48 AL
A&l star, 7] AAld 68l whet A3 =S A 5 ASdTh

3.

'"H NMR (300MHz, DMSO-d6) §7.65-7.62 (m, 1H) 7.50-7.39 (m, 4H) 6.46 (s, 1H)
63-3.62 (m, 4H) 3.02-3.01 (m, 4H) 2.78-2.77 (m, 4H) 2.50 (s, 3H)

<A A 4 157>
EZFRRE2U-B-T-EFLE5YHE NS4 12-TI ERo| AFEHU-3-Y)E

29I HFA-1- A UEH ] Az

\]OO

3¢]

g PO
F NH (\N F

_ N
(o]
371 A A el 689] T A 10 A AFE-SF
TR 3-G3| EEHA 2 ) H-0] AT 2128 Tl 6—}04
EZ2oR 333 nB2AZgd) S5 e Hol AR 1-2S A8, B

=

A A1 4o 711l £ £ 2 HOLE o Aee]
ERo RGN AU EY S E R Rt E 8 A ek 2 g

A el skaL, 7] A Ao 680l whef 545 ES AS 7 AT

'H NMR (300MHz, DMSO-d6) 811.42 (br, 1H) 7.84-7.79 (m, 1H) 7.66-7.63 (m, 1H)

7.46-7.43 (m, 1H) 6.99-6.94 (m, 2H) 6.46 (s, 1H) 3.66-3.65 (m, 4H) 3.17-3.13 (m, 4H)
2.79-2.78 (m, 4H) 2.48 (s, 3H)
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[1272]
[1273]

[1274]

[1275]

[1276]
[1277]

[1278]

[1279]

[1280]

[1281]

[1282]
[1283]
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<A Al 4 158>
ERQR54-3-(7-EF LR S5E NS 212 U ERo| A AEU3-Y)
2o A 1-HAEIUEL Y AZ

CN
(o) = | F
F NH (\N x
_ N
(o]
A7 A Aol 682 A 10 A4 ARG-3H
8-ZFQR-3-3-3| EFA LRI |H-0] AT ZH-[-2L )2l 5}
7-E2FQZ2-3-3-3 =FA Z 2 )5 E-1H-0] A A 2 H-1-2-& AFE-35aL, v

3ol 4 AL-g-3 4-(u] 2k 7l -1- Ml 2 EE 2 HCL & thA1 &1
225FE 5 HHI-- U EY S| =g R o]l =5 ALt Al g
Al elslar, 7] A Aol 680l whef E-A 53t S A& 5 AT
'H NMR (300MHz, DMSO-d6) 811.41 (br, 1H) 7.65-7.62 (m, 1H) 7.45-7.34 (m, 4H)
6.44 (s, 1H) 3.61-3.60 (m, 4H) 3.15-3.14 (m, 4H) 2.78-2.77 (m, 4H) 2.47 (s, 3H)

<A Al 9 159>
ZFQ0R2-4-B-(T-EF22-51WE-1-24-12-TF =R A &A3-U)E
2=y H#A-1-HzUEH] Az

o NCJQ/F
F NH (\N

71 A Al el 682] THA| 10 A AF-E-SF
8-ZFQR33-3|EFA L2 ) |H-0| 2 A2 H-1-2-& th Al 35}o]
7-EF QL E 333 EFA 22 )5 e H-o] A 2125 A8 EHaL,
3o A ARG g 4-(F] b - 1- )l =Y E - 2 HCL & 4151
5-5F 2 2.9 H G- 1-hHEHEE S| =2 F 2 dlo] B & ARG SHE A e
Al )8t aL, 7] A A el 68011 upe} E-4 31328 A8 4 Uk

'H NMR (300MHz, CDCL;) $10.71 (br, 1H) 7.88-7.85 (m, 1H) 7.31-7.19 (m, 3H)
6.98-6.93 (m, 1H) 6.37 (s, 1H) 3.89-3.88 (m, 2H) 3.67-3.66 (m, 2H) 3.09-3.08 (m, 4H)
2.99-2.97 (m, 2H) 2.83-2.81 (m, 2H) 2.51 (s, 3H)

=
-
=
-

o\

Al

<A Al 4 160>
Z2223-(1-3-7-EF225-1E-1-24-12-UJ =20 AFEH-3-YT
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[1284]

[1285]

[1286]

[1287]
[1288]

[1289]

[1290]

[1291]

[1292]
[1293]
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23 x9U)-1,236-HEHI =2 A4 AU EL ] A=

F
(0]

NH N CN

A

<

7] Al 682 A 10 A] AL-E-gH
8 QR 333 EFAEZI)-H-0 2T 2H-1-&2 T2l 5}o]
7 QE3GBIEFAZEE) 5 WE-1H-0] AT ZH- -8 A&, ¢
3ol A AR 4-(F H 2 1-HHl Y EE 2 HCL & t213H
4-EFLZ23-(1236-HEZS| =2y g d4-dlzEY
sl ER o] =B ALESHE A& Al StaL, A7 A A4 680l wref
A3 ES A4S 5 I

IH NMR (300MHz, DMSO-d6) 811.41 (br, 1H) 7.87-7.85 (m, 2H) 7.65-7.60 (m, 1H)
7.49-7.42 (m, 2H) 6.46-6.44 (m, 1H) 6.15-6.11 (m, 1H) 4.20-4.14 (m, 2H) 3.67-3.66
(m, 2H) 3.22-3.21 (m, 2H) 2.81-2.79 (m, 4H) 2.47 (s, 3H)

e}
iz =
=T
iz =
=T

<A Al 4 161>
52202 2(1-3-(7-2F22-5-1HE-1-24-12-T I =R AFH =H-3-Y)=
294%9)123,6-HEHI =20 Idd 4 DHAZUYEH Y A X

NC F
o

7] Al 682 A 10 A] AL-E-gH
§-ZF QR 333 =EANZLEI)H-0| AT ZH-1-&& )25}
7-EF 2333 =E5A 2 2 F) 5 e H-0| AT 2 9l- -5 AFg-8laL, v
300 A ARS8 4-(F] A A 1-)yil 2 Y EE 2 HCL 2 t) 218}
5-ZF Q22123 6-HEZS =2y dd4- iz ELY
|2 22 ol =5 ALEsE A& Al shaL, A7 A Ao 680l whef
A ES 4S5 IS

'H NMR (300MHz, CDCL;) 10.54 (br, 1H) 7.88-7.85 (m, 1H) 7.38-7.18 (m, 4H)
6.37 (s, 1H) 5.98-5.94 (m, 1H) 4.35-4.34 (m, 1H) 4.15-4.14 (m, 1H) 3.94-3.91 (m, 1H)
3.91-3.67 (m, 1H) 3.01-3.00 (m, 2H) 2.85-2.82 (m, 2H) 2.51-2.50 (m, 5H)

{ 1l o

=

O

I

<A Al 4 162>
3-3-4-24-9EF 229 d)-3,6-H 3 =29 g d-12H)-¢)-3-S 422 9).7-F
Fo2 5 WdolAHAEHU-12H)-2 9 A%
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[1294]

[1295]

[1296]

[1297]

[1298]

[1299]

[1300]

[1301]

[1302]
[1303]
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371 ANl 682] A 100 A AL-g-gH
8- FQ2-3-3-3| =FA L2 ) [H-0l 2 A2 - 1-2-5 )il o]
7-ZE2F QR 3B-F EFAZ R )5 E-1H-0] AT 2 H- -8 A&, ¢
304 ARSH4- (3] | A -1-d)ywl 2 EE 2 HCL & T 418}
4-4-UZF0 29 Y)1236-HEGS =2y d s =g F2fo|=
AHEsE AE Al Qlstar, 7] A Aol 68 uhe} HA SR ES AS S 9}0114
'H NMR (300MHz, CDCl;) $10.77 (br, 1H) 7.88-7.85 (m, 1H) 7.20-7.18 (m, 2H)
6.83-6.80 (m, 2H) 6.37 (s, 1H) 6.93-6.85 (m, 1H) 4.31-4.30 (m, 1H) 4.11-4.10 (m, 1H)
3.87-3.86 (m, 1H) 3.65-3.64 (m, 1H) 3.01-3.00 (m, 2H) 2.83-2.82 (m, 2H) 2.51-2.50
(m, 5H)

<A Al 4 163>
EFERR25(1-B-(7-EFLES5HE1-24-12-U ERO AFHEH-3-Y)E
23 x9)-1236-HEFI 2 g d4- Az IEH] A%
F

371 A Al el 682] THA| 10 A AF-E-3F
8-ZFQR33-3|EFA L2 ) |H-0| A A2 H-1-2-& thAl5lo]

EFRR3GBEEAZ 25 E H-o| AT 2 ]-22 AFE3aL, ¢
30l A ARE-34-(3] | b -1-)wl =Y E = 2 HCL & T2l 8}
3EFRES5(1236-HEGS =2y gd4- iz EY

S| R F R fo| EE ALESHE A& Al el haL, 7] A A4 e8¢l utet
LA ES A4S 5 I

'H NMR (300MHz, CDCL;) $10.53 (br, 1H) 7.86-7.83 (m, 1H) 7.42-7.39 (m, 1H)
7.20-7.17 (m, 3H) 6.36 (s, 1H) 6.21-6.07 (m, 1H) 4.35-4.34 (m, 1H) 4.15-4.14 (m, 1H)
3.92-3.88 (m, 1H) 3.70-3.66 (m, 1H) 2.99-2.98 (m, 2H) 2.88-2.81 (m, 2H) 2.79-2.78
(m, 5SH)

-

‘%’l— 5
=
T

<A Al 49 164>
ZZ223-3-@-B-ZF22HY)36-Us| =2Y I H-12H)-¥)-3-S AR
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[1304]

[1305]

[1306]

[1307]

[1308]

[1309]

[1310]

[1311]

[1312]
[1313]
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g).5.1 o] 2 F EH-1QH)-2 9 A=
F

J71 A Aol 689] WA 10 A AFE-3F
§-ZF QR 333 EHEANZLEI)-H-0| AT ZH-1-&& )2l 5}o]
EFQ R 3B EFAZZE)- 5 E-H-0l A A2 H-1--& A5, v
30 4] AR2- 8 4.3 9| 2} 7-1- )M Z U E Y 2 HCL & t) 23]
4-3-5F L2 E)-1,23,6-HI ESHS| B2 W S| E2F 20| 5 AFEShs
A& Alelatar, 7] A Al 680l e} B4 33 ES A& 7 AT

'H NMR (300MHz, CDCl;) 810.53 (br, 1H) 7.86-7.83 (m, 1H) 7.42-7.39 (m, 2H)
7.20-7.17 (m, 3H) 6.36 (s, 1H) 6.21-6.07 (m, 1H) 4.35-4.34 (m, 1H) 4.15-4.14 (m, 1H)
3.92-3.88 (m, 1H) 3.70-3.66 (m, 1H) 2.99-2.98 (m, 2H) 2.88-2.81 (m, 2H) 2.79-2.78

(m, 5SH)

<A Al 9 165>
1'-3-(7-FF 2L2-5-9-1-52-12-T I ER 0| £ EH-3- D) TR U)-1',2',
3.6 -HEZ3 EZ-24'-0H 2 H]-5-FFRUEE 9] A=

g 7] A AT of] 682 WA 10 A AF-8-3F
8-ZFQR33-3|EFA L2 ) |H-0| A A2 H-1-2-& th Al 5lo]
T-EFRR3G(-3 EEAZ 25w e H-o| A 2 H-1-22 AFE3ar, ¢
3004 AF8 3 4-(3 3l 2} - 1.9l Y EE 2 HOL o) 28]
1'2,3,6-HEZS =2 24-0] 9] g H]-5-7tH U EH S| =2 & 2o =5
AFEEHE AL A9 Etar, A7) A A o 680l uhel B4 3RS A4S S Ui
'H NMR (300MHz, CDCl;) $10.37 (br, 1H) 8.80 (s, 1H) 7.92-7.86 (m, 2H) 7.52-7.49
(m, 1H) 7.45-7.42 (m, 1H) 7.21-7.20 (m, 1H) 6.81-6.78 (m, 1H) 6.34 (s, 1H) 4.43-4.42
(m, 1H) 4.21-4.20 (m, 1H) 3.93-3.92 (m, 1H) 3.67-3.65 (m, 1H) 2.97-2.96 (m, 2H)
2.82-2.80 (m, 2H) 2.78-2.70 (m, 2H)

<A Al 4 166>
3EFLES5-U-G-T-FFLE25-1HE1-54-12-H3 =20 2F=U-3-I) =
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[1314]

[1315]

[1316]

[1317]
[1318]

[1319]

[1320]

[1321]

[1322]
[1323]
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23 HFA-1- Az UEH ] Az

&1 Ao 682] WA 10 A AR-E3H
§-ZFQ R 3. (33| =EA LRI |H-0| AAREH-1-&& thAal sl
7-E5FQR-3-3-3| EF A 2 )5 8- 1H-0] & A 2 1l-1-2-8 AR8-8kaL, T
30| A ARg-gH 4-(F] 2l - 1- )yl 2V E = 2 HCL & O] 213510
3EFE S (VG- EUEY sl =R F R 0| =5 AME S Al S
Al el staL, 7] AAl o] 680l whet B4 ES AS F AT

'H NMR (300MHz, CDCl5) $10.32 (br, 1H) 7.88-7.85 (m, 1H) 7.26-7.19 (m, 1H)
6.88-6.74 (m, 3H) 6.35 (s, 1H) 3.86-3.79 (m, 2H) 3.76-3.63 (m, 2H) 3.28-3.26 (m, 4H)
2.98-2.96 (m, 2H) 2.79-2.76 (m, 2H) 2.50 (s, 3H)

I =2
=T
=
=T

<A Al 4 167>
ZF023-3-4-G-ZF 29y Hdd-1-9)-3-2 2 2H).5- 1 o] &
AEU-12H)-2 9 A=

K rum

71 A Al el 682] DA 10 A AH-g-gH
8-ZF Q2333 EFA LRI H-0l AT ZH-1-22 )2l 5]
=20

-EFLR-3-G-8| =R A Z R )5 E-1H-0] A 2 Hl-1-2-8 ARgSkaL, @
3004 AFE- & 4-(F] s ehl-1- )Ml 2 E- 2 HCL & Al ate]
1-3-EF 23 d)d ol ?‘fl 0 EEEE}OI EE Abgehis 2le Al 9l shar, 47
AA o 6890 wheh H A 3 E S A8 5 AT

'H NMR (300MHz, CDCl) 610.54 (br, 1H) 7.88-7.85 (m, 1H) 7.21-7.19 (m, 2H)
6.67-6.55 (m, 3H) 6.36 (s, 1H) 3.84-3.83 (m, 2H) 3.61-3.60 (m, 2H) 3.18-3.17 (m, 4H)
2.98-2.96 (m, 2H) 2.82-2.80 (m, 2H)

</“ Al 4 168>
FLLE3B-Q-FFLE3,6-U3 ER-[44'-8]H B H]-12H)-¥)-3-ZF4Z
i%)-S-ﬂﬂ%Obﬂ EHU-1QH)-L 9 A%
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[1324]

[1325]

[1326]

[1327]
[1328]

[1329]

[1330]

[1331]

[1332]
[1333]

71 A Aol 682 A 10 A ARG
8- FQR-3-3-3| =EHA L2 ) 1H-0| 2 A2 H-1-25 thAlsle]
7-EFLE-3-3-3| EF A Z &2 H)-5-H " 1H-0| & 2 - 1-2-& AFg-shar, @A
301]*1 AFG-3F 4-(3) A ek -1- 2yl 2 Y E - 2 HCL S 2181
2-EFQE-1236-HEHS =2 44032 d S| =2 F 2ol =5 AFES =
A& AL etar, 7] A Al 680l uhet A3 EES AS 5 AT
'H NMR (300MHz, CDCI13) $10.64 (br, 1H) 8.17-8.16 (m, 1H) 7.86-7.83 (m, 1H)
7.17-7.12 (m, 2H) 6.84-6.80 (m, 1H) 6.37 (s, 1H) 6.37-6.23 (m, 1H) 4.36-4.35 (m, 1H)
4.17-4.16 (m, 1H) 3.92-3.89 (m, 1H) 3.71-3.67 (m, 1H) 3.00-2.99 (m, 2H) 2.87-2.78
(m, 2H) 2.53-2.50 (m, 5H)

=1
=T
A=
=T

=-
=-

<A Al 4 169>
5-4-G-(7-2FLE-5-WE-1-$F2-12-HI ER o &7 FH-3- ) ZEH =)
HeAd-1-)9 = UEY =2 Fzdolmg Ax

2HCI
F NH NS
_ N
o

71 A Aol 6ol A ALE-F
4-(4-(3-(8-BFLE-1-S4-12-U 3| E2o| 2 F =d-3-)Z 2 2y o 2} 7 -1-Y
HzUEHS il
5-(4-3-(7T-&F L 2-5- ﬂﬂE] 1 LA-12-H3| EEol AFEH3-U) X 2 91
A epl-1-hH ¥ FeE] = & ARgekE A& Al el star, 7] A A e 60l utet
EAdES 9 T ‘Oiv}

'H NMR (300MHz, DMSO-d6) 611.41(br, 1H), 8.49(d, 1H, J = 2.4 Hz), 7.75(d, 1H,
J=8.7Hz), 7.63(dd, 1H, J = 9.3, 2.4 Hz), 7.44(dd, 1H, J = 9.3, 2.4 Hz), 7.36(dd, 1H, J
= 8.7, 3.0 Hz), 6.45(s, 1H), 3.64(m, 4H), 3.46-3.41(m, 4H), 2.79(m, 4H), 2.48(s, 3H)

<A Al 49 170>
3-3-@- AN EZ2AA N7 D H F 7 -1-9)-3-2 AT 2 Y)§-ZFQEo| A
EH-12H)-29 A=
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[1334]

[1335]
[1336]

[1337]

[1338]
[1339]

[1340]
[1341]

[1342]

[1343]

[1344]
[1345]

[1346]
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F O o

YA 1 tert-FE 4 (A FE2 A Q1YL E ) H ﬂlf’%ﬁ-l-ﬂlﬂ_gaﬂ olES A

o
NH HBTU
* HO
_N
Boc - DMF N\)

1-Boc-3] 3 2151 (3.5 g, 22.3 mmol), A &2 & /ﬂ 017}—3%‘{\}(2 0 g, 15.6 mmol)=
DMF (52 mL)°l| ¢! % HBTU (8.9 g, 22.3 mmol), TEA (10.9 mL, 78.0 mmol)-S-
A3 A 7Vsta Aol A 154 7F nHkéEt G o), wh-2-olS EiQAc 3|48 ], B2
Al 3T f 718 5 MgSO, el A Az, of 3hek 5 Zhtstell A S
i%’ﬂ AL ARES A AmntEI Y9 & o] &sto] A5
tert-+ 8 4- (A Z2 2 M A7 2 ) I H 2} 17 R A | o] E (3.45 g, 75%) S
A At

'H NMR (300MHz, CDCl;) 83.57-3.31 (m, 8H), 2.44-2.41 (m, 1H), 1.79-1.08 (m, 19
H).

vA 2 N ER Ak 1- D Eb= HC1O] Al
o 4N HCl in 0

dioxane HCI
N
N\) E j HN_

tert- & 4- (A E 2 A A7 R DI s 717t H o] E (3.45 g, 11.64
mmol) ©] 4N HCI (30 mL)E ¥ 3L 15413k &-oF adtal gt vhg-5 A | 24 &
A E 5} 3L EtOAcE A H ato] H-2 5155 Al 22843 7] E}ﬁ—l—%‘)“ﬂ E}+= HCI
(2.52.g,93%)S A9t}

'H NMR (300MHz, DMSO-d6) 89.20 (br, 1H), 3.64 (m, 4H), 3.04 (m, 4H), 2.56 (m,
1H), 1.62 (m, 5H), 1.28 (m, 5H)

oA 3
3-3-(4-ANZFZ2ANAM AR DI A & H-1-9)-3-ZF AT Z T8-S5 FQ go| 4 F)
=2 10H)-22 Az

Hcl ©

F o ﬁNJ\O F o o
HNJ , HBTU, TEA
NH NH (\N
Z OH DMF ~ NS
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[1349]
[1350]

[1351]

[1352]

[1353]

[1354]
[1355]

[1356]

[1357]
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3-8-EFLZ-1-F4-12-U3| EZo| 2] & H-3-U)Z 25} 1= 0] A A =(60 mg,
0.25 mmol), Al 2 2 &) 21 (3] = 2} 7 -1-2) ¥ B} = HCI (89 mg, 0.37 mmol)S CH,Cl,
(2.5 mL)°l =<1 2, HBTU (231 mg, 0.61 mmol), TEA (0.18 mL, 1.27 mmol)<-
28] A7bshar Aol A 15A11F aLekst it ¥h-3-91-& EtOAc® 3|4 &
E2 AR 718 E MgS0, ol A 11z, o 7k 3 Zhgtetell A
EHEANA AE DS A7 AR E I E o] &sto] A SRHE
3-G-(4-NZFRIAAAAR D) T A ebl-1-2)3-SA T2 H) g FF Qo4
= H-1(2H)-2 (56 mg, 53%)S A ATk

'H NMR (300MHz, CDCL,) $10.54(br, 1H), 7.54-7.52(m, 1H), 7.22(d, 1H, J = 7.8
Hz), 7.06-6.99(m, 1H), 6.28(s, 1H), 3.69-3.62(m, 4H), 3.52-3.45(m, 4H), 2.94(m, 2H),
2.82(m, 2H), 2.47-2.43(m, 1H), 1.80- 1.69(m, 4H), 1.54-1.50(m, 2H), 1.28-1.19(m,
4H),

A

<A A9 171>
3-3-G-ANE2IA AR DA H B A-1-9)-3-S42Z29)8-ZTF 251 €
o] A =HU-12H)-= 9] A%

F (o]
NH (\N
P N
(o]
A7 A A 1709] @A 300 4] A8
3-8-ZFQE 1-54-12-U| ERo| AF w3 NI E TG o] dA =5
tf Al &ho]

3-8-EFLESWE -1 2-TF R0 AFEHU3-MZ 2ol A==
AR AL A9 sk, A7) A A o 17000 whek EA 31 E S A8 4= il

'H NMR (300MHz, CDCL;) $10.48(br, 1H), 7.37(m, 1H), 6.96-6.90(m, 1H), 6.32(s,
1H), 3.70-3.62(m, 4H), 3.51-3.47(m, 4H), 2.97(m, 2H), 2.82(m, 2H), 2.43(m, 4H),
1.80(m, 2H), 1.69(m, 2H), 1.60(m, 2H), 1.24-1.19(m, 4H).

<A Al 172>

3-3-@-MNE2AAN AR DI HFA-1-9)-3- AL X2 H).7-ZF Q20| 4
EH-12H)-29 A=

A7 A A 1709] @A 30l A A8
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[1358]

[1359]
[1360]

[1361]

[1362]

[1363]

[1364]
[1365]

[1366]

[1367]

[1368]
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3-8-EFLE-1-54-12-H3 EREolaFEd-3- )2 E ol dA = E
RIREC
3-(7-EFQLE-1-54-12- U3 EREo| aFEd-3- )22 ol dA = E
ARE8RE AE Al el staL, 7] ALl 1700] whe 45 E e S 5 Al

'H NMR (300MHz, CDCl5) $10.30 (br, 1H) 8.00-7.97 (m, 1H) 7.47-7.42 (m, 1H)
7.36-7.34 (m, 1H) 6.27 (s, 1H) 3.70-3.63 (m, 4H) 3.52-3.42 (m, 4H) 2.93-2.91 (m, 2H)
2.77-2.75 (m, 2H) 2.50-2.41 (m, 1H) 1.81-1.80 (m, 2H) 1.69-1.68 (m, 2H) 1.58-1.54
(m, 2H) 1.27-1.25 (m, 4H).

<A A4 173>
3-3-G-ANE2IA AR DI H B A-1-9)-3-S4AZ29).7-ZF 2259 €
o] A =HU-12H)-= 9] A%

=
3- (8 2o i 1,2-1]% ]Eio]iﬂ%%-&%)ziﬁ}i@q

12,

NR=S=1

3- (7? 2o 5 HE. &A1 2t ERo]AFEUI- IR o] dA =S
AVEEhE A S A9 skar, 237 A A4 17000 vt E A48 E S S A

'H NMR (300MHz, CDCl;) 810.45 (br, 1H) 7.87-7.84 (m, 1H) 7.22-7.19 (m, 1H)
6.35 (s, 1H) 3.70-3.61 (m, 4H) 3.50-3.42 (m, 4H) 2.96-2.95 (m, 2H) 2.77-2.76 (m, 2H)
2.51-2.50 (m, 4H) 1.81-1.80 (m, 2H) 1.68-1.67 (m, 2H) 1.26-1.25 (m, 2H).

<A Al 4] 174>
3-3-@-ANE29EH AR ) H 2 A-1-Y)-3- 2 AT 2 )8 ZF Q20|42 F
EH-12H)-29] A=
F (o] (o]

NH ﬁNJ\O
_ N
o)
7] A AT o] 1702] WA 10 A AF8-3F Al S 2 A QA T2 A-S- o Al 5o
Al ZZHEH AT A S AFE8h= A& Al star, 7] A Ao 17090 uhet
%xﬂ'@r]}%% Oé = ‘F )A}Aq

'H NMR (300MHz, CDCl;) 810.42(br, 1H), 7.53-7.52(m, 1H), 7.22(d, 1H, /= 8.4
Hz), 7.06-6.99(m, 1H), 6.26(s, 1H), 3.69-3.64(m, 4H), 3.52-3.45(m, 4H), 2.92-2.80(m,
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[1369]
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[1372]

[1373]

[1374]
[1375]

[1376]

[1377]

[1378]

[1379]
[1380]
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5H), 1.81(m, 6H), 1.23-1.19(m, 2H),

<A Al 4] 175>
3-3-@-AEZ9H AR ) H g 7-1-9)-3-542 T2 9).8-FTF 22 -5-d €
ol AHAEA-12H)-29 A%
F (o] (0}

NH K\NJ\Q
_ N
(o}
A7 A A 1709] @A 104 ARE§E Al S 2 A A T7HE A 4ES o 21 8o
Al 223 A7 A4S ARESFaL, WA 30 A ARE-gE
3-B-EF LR 1-FA2-12- U3 ERo)AFEUI- IR O AA =S

ERER

NS IR SR R= b =R P RS IE A AN PARSt

AEShE RS Al star, A7) A A o 17000 whe) 5483 E S A5 5 Ak
'H NMR (300MHz, CDCl;) 810.53(br, 1H), 7.36-7.34(m, 1H), 6.96-6.70(m, 1H),

6.32(s, 1H), 3.68-3.64(m, 4H), 3.52-3.47(m, 4H), 2.97-2.82(m, SH), 2.43(s, 3H),

1.81-1.71(m, 6H), 1.25-1.19(m, 2H),

Mm

<A Ao 176>
3G-@-AZ2AH AR DA H HH-1-Y)-3-SALZ2H).7.EF Q20| 4
EH-12H)-29] Az
(o] (o]

F /NH O)KO

o

7] A o) 1708] @A) 1] A AR Al 228 A 91 7HEA1 212 T Al o)
Al S 2 A AT AAE ARGSaL, T A 30 A AFE- &
3(B-EFEQR -S4 12 m R A EU3- D) TR o] A =2
Al sl
3-(7-EFLE-1-S2-12-H 3 ER2o| & F]E-3- ) IR A ES
AREBHE AL Al @l skar, 7] AAlel 17000 vhet HA4 53 E-E & 5 dSlTh

'H NMR (300MHz, CDCl;) $10.44 (br, 1H) 8.00-7.97 (m, 1H) 7.45-7.43 (m, 1H)
7.37-7.34 (m, 1H) 6.28 (s, 1H) 3.69-3.64 (m, 4H) 3.54-3.43 (m, 4H) 2.94-2.89 (m, 3H)
2.79-2.77 (m, 2H) 1.81-1.65 (m, 8H)

<A A4 177>
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[1381]

[1382]

[1383]

[1384]
[1385]

[1386]

[1387]

[1388]

[1389]
[1390]

[1391]
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3-G-@-ANEFZAEH AR D) F H A -1-¥)-3-FA2Z 2 9).7-FF 2 2-5-1 g
o] 2 A EH-12H)-2 9] A=
(o) o)

F /NH OJKO

(o}

B71 AA e 1709 @A 104 ARE-&F Al 2 2 A 17 A LS T Al st
A Z 2 E A THF LS ARSSFaL, WA 30 A ARE-gH
3-(8-EF L E-1-F4-12-Us| ol AFEHI- I E g - A ==
o Al 8o
3-(7-EF 25 E -S4 1 2- v 3 ERo| AFE|-3- )T I ol dA =
A&k 2E Al Qlstar, 7] A A o 17000 whet 5433 S A5 7 AT

'H NMR (300MHz, CDCl;) $10.35 (br, 1H) 7.88 -7.85 (m, 1H) 7.26-7.22 (m, 1H)
6.34 (s, 1H) 3.71-3.65 (m, 4H) 3.54-3.44 (m, 4H) 2.97-2.95 (m, 3H) 2.78-2.77 (m, 2H)
2.51 (s, 3H) 1.82-1.80 (m, 8H).

<A Ao 178>
3-3-@-AEZ2FEH AR ) I H &2 -1-)-3- S AT 2 ) 8- ZF L2 0|4 F
EH-1QH)-2 9 Az
F o o]

&71 Aol 1709] @A 104 AFE-3E Al E 2 EAIRIZHSE TS th Al st

[e} = jua -1 =
AE R EAIHRAALS AHESHE A S A5, 7] A A o 1709 whe}
2ASFEE A2 5 Ut

'H NMR (300MHz, CDCl;) 810.30(br, 1H), 7.53-7.51(m, 1H), 7.22-7.19(m, 1H),
7.06-6.99(m, 1H), 6.25(s, 1H), 3.63(m, 4H), 3.49-3.36(m, 4H), 3.30-3.24(m, 1H),
2.92(m, 2H), 2.79-2.78(m, 2H), 2.40-2.31(m, 2H), 2.15(m, 2H), 2.03-1.89(m, 2H)

<A Al 4o 179>
3-3-@-MNE2FH AN DI HHA-1-9)-3-Z4LZT2 )8 ZF 2 2.5-1E
ol AAEHU-12H)-2 9 A=
F (o)
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7] AATel] 1709 A 1004 AR Al ZF Z AN 7HT A4S Al o]
A Z 2 FE A THTAARE ARG haL, WA 30 A ARg-gH
3-8-EFLE-N-54-12-Us| ERo| AFwd3- )T a2 oA=&
o) 2l sto]
3-8-EF R 5 e -S4 12U ERo] AAEH I I L ro]dA =2
ARl RS Al Qlstar, 7] A Ao 17000 uhel H4 813 E S A8 4 Tk
IH NMR (300MHz, CDCL;) 10.51(br, 1H), 7.37(m, 1H), 6.96-6.90(m, 1H), 6.32(s,
1H), 3.63(m, 4H), 3.49-3.45(m, 2H), 3.36(m, 2H), 3.30-3.22(m, 1H), 2.97(m, 2H),
2.81(m, 2H), 2.43(s, 3H), 2.37-2.28(m, 2H), 2.18-2.15(m, 2H), 2.03-1.89(m, 2H).

<A Al 4] 180>
3-G-@-AEZFHAFTE D HFH-1-9)-3- AL T2 H).7-ZF 2 Z 0| 4 F
EA-12H)-29 A%

71 AT 1709] A 1ol A AR 3 Al Z R E A Q1T A AkE th Al sk
Al E 2P QU7 A AS ARG ShaL, b 30l A ARS-gt
3-(8-ZF QR 15412 U3 B Ro| AFEHI TR o] dA =S
thalste]
3(7-EF QLRS54 12- U3 ERo| AFEHI- TR oA =5
AREEHE Bl A9l ki, 7] Aol 1700] whet B4 535S A2 5 dslTh

'H NMR (300MHz, CDCl;) $10.51 (br, 1H) 7.99-7.96 (m, 1H) 7.47-7.42 (m, 1H)
7.37-7.31 (m, 1H) 6.27 (s, 1H) 3.65-3.61 (m, 4H) 3.42-3.29 (m, 4H) 3.26-3.24 (m, 1H)
2.94-2.92 (m, 2H) 2.78-2.74 (m, 2H) 2.36-2.30 (m, 2H) 2.17-2.15 (m, 2H) 1.96-1.88
(m, 2H).

il

<A Al 4 181>
3-G-@-ANE2FH AN DI HHA-1-9)-3-Z42ZT2 ). 7-ZF 2 2.5-1E
o] AFAEHU-12H)-2 2 A=

o]

2§71 AN el 1708] QA 1914 A3 A 22 8 Q1 7HE A 22 T A1 5]
NSRS AL G5, @A 3014 ARG
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3-8-EFLE-N-54-12-Us| EEo| AFmH-3-U)Z Z 3} 1-0]
o 2l s}o]
3A(7-EF QRS HE -2 A1 2- T3 ERo| A EH3-A)IZ 2 oldA s
AHEshE AE A9 star, 7] AA e 17000 whet 5483 ES 45 7 AN

IH NMR (300MHz, CDCl;) 10.41 (br, 1H) 7.87-7.84 (m, 1H) 7.22-7.19 (m, 1H)
6.35 (s, 1H) 3.66-3.61 (m, 4H) 3.42-3.37 (m, 4H) 3.30-3.27 (m, 1H) 2.96-2.95 (m, 2H)
2.76-2.75 (m, 2H) 2.51 (s, 3H) 2.37-2.31 (m, 2H) 2.16-2.15 (m, 2H) 2.03-1.88 (m,
2H).

2

ANEE

<A Ao 182>
3-G-G-NER2Z2H AR DI H & H-1-9)-3-2 A2 ZT2E)§-ZF Q2o 4
A=HL-12H)-2 9 A%
F

371 A Al el 1709] A 30 4] AFg-gh Al E =28 (7] 7] 23 -1- ) w EF= HCI
£ thlsto] Al E 22201 o 2} 3l-1-) W Bl HCL & AFE-she 21E
Al elslar, A7) Aol 1700 whet 43S A2 AT
'H NMR (300MHz, DMSO-d6) 811.22(br, 1H), 7.62-7.58(m, 1H), 7.34(d, 1H, J =
7.8 Hz), 7.16-7.07(m, 1H), 6.39(s, 1H), 3.65(m, 2H), 3.48-3.44(m, 6H), 2.73(m, 4H),
1.98(m, 1H), 0.73-0.71(m, 4H).

<A Al o] 183>
3-G-@-AEE2ZZ2H A7) H A &} 7-1-9)-3-F AT 2 9).8- T F 2 2-5-1]
gdo| A =H-12H)-29 Ax
F (o} (0}

71 A Aol 1709] A 30| 4] AF-g-gh Al E =28 2 (9] 7 23 -1- ) w EF= HCI
£ talsto] Al &2 28 (1) o g 3l-1-d) W Eb= HCL & AF8-3}al,
3-8-EF QR 1-54-12-U3| ERo| AFEHUA3ZNILETG O] AA =5
o 4l 5o
3(7-EF 02 5 WE S a2 T3 Rl A 3T E AN =B
AFEEHE A A9l Ekar, A7) A A o 17000 whel EA 31 E S S 4= il

'H NMR (300MHz, DMSO-d6) 611.26(br, 1H), 7.46(m, 1H), 7.02-6.97(m, 1H),
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6.37(s, 1H), 3.65(m, 2H), 3.48(m, 6H), 2.76(m, 4H), 2.38(s, 3H), 1.98(m, 1H), 0.73(m,
4H).

<A Al 4 184>
3-G-G-NER2Z2H AR DI H#FH-1-9)-3-2 A2 X2 ). 7-ZF Q2o 4
AE=HL12H)-2 9 A%

371 A Al el 1709] A 30l 4] AFg-gh Al E =2 8 (7] 7] 23 -1- )W EF= HCI
£ tjalste] Al SR 239 o 2b1-1-d) W b= HCL & AF&-3tat,
3(8-ZFQ R 12412 U =0 AF B3I R0 = s
o 2l st
3-(71-EFRE-1-24-12-Us|Ego| AFEHU-3-U)ZT 2 a0l d A =
AREEFE A A QA A7) A Ao 1700 whek 5431328 48 5 At

'H NMR (300MHz, CDCL;) $10.50 (br, 1H) 8.00-7.97 (m, 1H) 7.43-7.41 (m, 1H)
7.32-7.27 (m, 2H) 7.12-7.10 (m, 1H) 7.04-6.93 (m, 2H) 6.27 (s, 1H) 6.12-5.98 (m, 1H)
4.31-4.30 (m, 1H) 4.11-4.10 (m, 1H) 3.91-3.87 (m, 1H) 3.67-3.64 (m, 1H) 2.96-2.94
(m, 2H) 2.84-2.75 (m, 2H) 2.55-2.54 (m, 2H)

il

<A Al o 185>
3-G-U-AEZZ 271 D) A 7 -1-¢)-3-F L Z2).7-ZF L 2-5-1
gol 2 =HU-12H)- 2 A=

71 A A6l 1709] A 30l 4] AL-g-gh Al E =28 2 (9] 7] 2} 3 -1- ) w EF= HCI
5 thalste] Al g Rz 23] 9 ehal-1-2) v = HCl & AH8-8ha,
3-8-EF QR 1-54-12-U ERo| AF w3 IR o)A =
o 2l stk
3A(7-EF LR S5 ME -2 A 1 2- U3 ERo| A EHU I I 2 oldA =&
Abg3h= 2 Al 9l slar, A7) A Ao 17000 whel 22 313 ES A8 5= 9o

'H NMR (300MHz, CDCl5) $10.55 (br, 1H) 7.87-7.84 (m, 1H) 7.22-7.19 (m, 1H)
6.36 (s, 1H) 3.71-3.46 (m, 8H) 2.98-2.96 (m, 2H) 2.81-2.79 (m, 2H) 2.51 (s, 3H)
1.78-1.72 (m, 1H) 1.02-1.01 (m, 2H) 0.83-0.82 (m, 2H)

2 ¥

il

_1
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<A A 186>
I-3-8-ZEF 225 1-52-12- 03 E2 0| 2 A3 DT 27 = )12,
3.6-HEFS =240 H 2 d]-5-7t R EL 9 A=
F (o} 0

71 A Al 1709 @A 1ol A ARE-g A 2 A QI THT A4S T
o| A~F-El Y dlA] #(1sobutyrlc acid)2 A&+ A
1700 whet A3 = S A5 ASdTh

'H NMR (300MHz, DMSO-d6) 811.23(br, 1H), 7.63-7.61(m, 1H), 7.34(d, 1H, J =
6.0 Hz), 7.14-7.08(m, 1H), 6.40(s, 1H), 3.48-3.34(m, 8H), 2.88(m, 1H), 2.73(m, 4H),
1.00-0.98(m, 6H).

<A Al 4 187>
EEXERVEPE CEEE EE PRI ES ST R - EEE TR
12H)-2 9] A| =

F O o)
NH N)H/
S
o
71 A A 1709 EA 1014 ARE-gE Al S 23 A| Q17 A 4F % ﬂ}’ﬂﬁ}cﬂ

A A = (isobutyric acid) & AF-8-3FaL, T 7| 304 A8t
Bol-Fa-12-H 3| ERol A F - 3-01)4?—4}“‘—’4@’\]‘:%

3-8-ZFLE-5ME- -5 A1 2-U3 R0 A EH-3-A)T Zu} 0] A =
AFEEHE A& Al QAL 7] A A o 17000 whek B4 83k E S A 5 Sl

'H NMR (300MHz, CDCL;) $10.57(br, 1H), 7.39-7.35(m, 1H), 6.96-6.90(m, 1H),
6.33(s, 1H), 3.70-3.64(m, 4H), 3.53-3.47(m, 4H), 2.98-2.96(m, 2H), 2.83(m, 3H),
2.43(m, 3H), 1.15-1.13(m, 6H)

Mlm

<A Al o 188>
ZF9072.3-3-4-02FE I HE2-1-9)-3-S A X 2H)o| A H =H-12H)-
<9 Az
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A7) A e 170] BA) 1014 AHE G Al 223 A1 THE A4S Bl Bl

= p 4
ol AFE] ¥ 9 A| = (isobutyric acid) & AF&-3FaL, ©HA| 304 AFG-gH
3-(8-EF 21541, 2-H 3| R ol A md-3-d)E R0 dX =S
o Al 3k

Mm

3-(71-EFLE-1-24-12-Ud|Ego| AFEH-3-A)ZT 2 a0l d A =
ARESHE A Al 9 ekar, A7) A Ao 17000 ) A 813 E S AS 5 A

IH NMR (300MHz, CDCl;) 810.49 (br, 1H) 7.99-7.96 (m, 1H) 7.47-7.45 (m, 1H)
7.43-7.36 (m, 1H) 6.28 (s, 1H) 3.70-3.63 (m, 4H) 3.51-3.44 (m, 4H) 2.94-2.93 (m, 2H)
2.78-2.77 (m, 3H) 1.14-1.12 (m, 6H).

<A Al o] 189>
EFLE3(-d-olaFHEYHFHA-1-9)-3-FLZ2 ) 5w Eol A FE=H-
12H)-29] A%

(0] (o}
F NH N)H/
S
(o]

A7 AAT el 1709 A 104 ARE§F Al S Z AN 7HT A4S th il et
o] 4Bl Y A = (isobutyric acid) & ARE-SFAL, YA 3004 AFG-E
3-B-FFQE-1-FA-12-U 3 ERo| A wH3- IR o A =5
o 2l st

3-(7-E5FQE-S5-E -2 A1 2- U3 ER o] A F =73 0')4i4}_‘t‘?4 AMA =S
AFEShE A Al Qlsta, 7] A Ao 17000 whel HA 81328 A8 5 Tk

'H NMR (300MHz, CDCl;) $10.49 (br, 1H) 7.87-7.83 (m, 1H) 7.21-7.18 (m, 1H)
6.25 (s, 1H) 3.70-3.63 (m, 4H) 3.51-3.43 (m, 4H) 2.97-2.95 (m, 2H) 2.77-2.76 (m, 3H)
1.59 (s, 3H) 1.14-1.12 (m, 6H).

</“ Al < 190>
TR 33342 3U-(HEFSE2FS-2-7l0 )9 H212-1-¢)= =2 9)
liﬂ EH-12H)-2 9] A Z
F (o]

/NH Q%

o
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7] AN 170] VA 114 AR Al Z 28 A QAL S YA el
B Eehs) 2 FW-0-7H A4S AL SR A2 ASlsha, 471 AT el 1709]
uheh B A5 GRS Qe F AT

'H NMR (300MHz, CDCL,) §10.57(br, 1H), 7.57-7.50(m, 1H), 7.25-7.22(m, 1H),
7.06-6.99(m, 1H), 6.34-6.31(m, 1H), 4.63-4.55(m, 1H), 3.94-3.73(m, 6H),
3.25-3.21(m, 4H), 2.94-2.92(m, 2H), 2.85-2.82(m, 2H), 2.04-1.95(m, 4H).

<A Al 49 191>
-2 FR25-MEY-3-3-54-3-U-(H EFI =2 F&E-2-7t R D) H 7 -1-Y)
E29)o|AHAEH-12H)-29 A%
F 0O

371 AA e 1709] WA 104 ARG & Al E 2 A A7 A ES T Al 5t
S| BB i eh-2-7F R A AhE ARE st aL, @A 3o A ARE-gH
3-B-EFLE-1-54-12- T3 ERo| A w3 ZE o dA =

3-8-EF R 5 e -S4 12T R0l AH e 3- NI EgroldA s
AFEEHE AL A9 Ehar, A7) A A o 1700]) whak 22 51 5HE S 98 5= 91

'H NMR (300MHz, CDCL;) 10.72(br, 1H), 7.39-7.35(m, 1H), 6.97-6.90(m, 1H),
6.35(s, 1H), 4.62-4.58(m, 1H), 3.94-3.78(m, 6H), 3.59-3.47(m, 4H), 2.98-2.96(m, 2H),
2.86-2.84(m, 2H), 2.43(s, 3H), 2.00-1.94(m, 4H).

<N A4 192>
FLE3-3-FA3-@-(HEHI EZFH-2-7tR. )y H gt x-1-g) =2 )
15:34 =U-12H)-2 9 A%

F /NH QJ\@

(o]
71 A Aol 1709] @A 1ol A ARE-gE A S 2 A QI 7HE A AEES T Al 8o
H Ee}3]| 52 5 ¢-2-7H A ALS AR&-3haL, whA] 30| A] A&
3-(8-ZEFRLE-1-54-12-U 3| ol AFEHU3- L E g A= E
o 2l sk
3(7-EFLE-1-ZA-12- U3 = g0 A F] = #-3-2) L & v} O]
AEaHE A& Al el skar, 7] A Al 17000 whet E2 33t E &
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'H NMR (300MHz, CDCl,) §10.45 (s, 1H) 8.00-7.97 (m, 1H) 7.47-7.45 (m, 1H)
7.44-731 (m, 1H) 6.30 (s, 1H) 4.61-4.55 (m, 1H) 3.93-3.79 (m, 4H) 3.58-3.46 (m, 4H)
2.94-2.93 (m, 2H) 2.78-2.76 (m, 2H) 2.31-2.96 (m, 2H) 2.04-1.94 (m, 4H)

<A Al 4 193>
7-Z2F2L2-5-H€-3-3-F4-3-@-(H EF3 =2 F&-2-7t R D) H &7 -1-Y)
E29)olAHAEH-12H)-29 A%

F /NH OJK@

(o]

A7 AAlel 1709] @A 104 ARE§F Al S 2 A JANTHT A4S il et
B Eo}e] =2 5 - 2-7HT A AS ARS8t aL, whA| 30 4] AF-8- &k
3-8-ZFQE-1-54-12-T]3| =& &~ %%%-3@)&.345@4 SIPNREE=3
o 2l st
3-(7-EFLE-S5-HE-54- 12 T8 BER o] A E3- ) Z R T o] A =
AREshE A& A9l star, 7] A A e 17000 whet 5483 ES 45 7 AN

IH NMR (300MHz, CDCls) 810.45 (s, 1H) 8.00-7.97 (m, 1H) 7.46-7.41 (m, 1H) ,
6.30 (s, 1H) 4.61-4.55 (m, 1H) 3.93-3.79 (m, 4H) 3.58-3.46 (m, 4H) 2.94-2.93 (m, 2H)
2.78-2.76 (m, 2H) 2.31-2.36 (m, SH) 2.04-1.94 (m, 4H)

il

d

<A Al o 194>
3-3-@-(L-2eH )9 H 21 H-1-9)-3-5 4222 9) 8- ZF 2 2 5-HEo| A F =W
12H)-2 3 =2 g2 gol=e Az

= N NH,

A1 tert-E
4-(3-(8-ZF e 2.5 e .84 12 t]F| 2o 2758139 & v} 9y v 3
epl-17h R A Eo] E o] A%

F

o F o
NH (\NH TBTU, TEA NH (\N,Boc
-+ _ =
Z OH Boc’”\) CH,Cl, AL N
! Y
3(8-E O 25018 2 1,2-T] 8] = 5 0] 4 7] 5 21.3.00) 3 2 3} 1 0] o A] 15

300 mg, 1.20 mmol), Boc-3] #| &} %1 (336 mg, 1.80 mmol) & TBTU (928 mg, 2.88

mmol)E -9 4] CH,CL, (12.0 mL)ol] =91 3 w32 o] TEA (0.84 mL, 6.0
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[1470]
[1471]

[1472]

[1473]

[1474]

[1475]
[1476]

[1477]

[1478]

[1479]

mmol)& %3] A 7}star 420 A 19413k 2
33 F, == AFEIAL 7] SV E 54 MeSO, ol M 3z, o gk 7kt
stell | S s HAA 4| AFes derdagntE T
gAsko] =52 8H3h= (440 mg, 88%)S Aot

'H NMR (300MHz, CDCL;) 510.44(br, 1H), 7.38-7.33(m, 1H), 6.96-6.89(m, 1H),
6.31(s, 1H), 3.65-3.57(m, 4H), 3.50-3.44(m, 8H), 2.43(s, 3H), 1.47(s, 9H)

=

A2
8-ZF Q= 5-wEl 33543 (I ezl 1- )T 2 Aol A F =7 12H)-+ 9
Az

C o F o
NH (\N/BOC 4N HCl in dioxane NH ﬁ NH
= N\) i y
I O Hcl
tert-Y- €l

4-(3-(8-FF Q-5 E-1-5 41, 2- V] S| =R o] &2 7] 5 H-3-) Z R 9 = o) 7] 9
2 7-1-7FH. 2 2 o] E (44 mg, 1.05 mmol)E 4N HCI/U] S A4 €1 (Dioxane)(3 mL)°ll
Q1 2, A2l A 16A11F aL gkt §E-g-5 A H 3L A & o] #5to]

E.Xj' Q_GLU

8- F 2 -5-WE-3-(3-F A-3-(H M - 1-HZ 2 F)ol A F) &= -1(2H)-+ (304
mg, 82%)< AUt}

'H NMR (300MHz, DMSO-d6) §11.26(br, 1H), 7.47(s, 1H), 7.03-6.97(m, 1H),
6.37(s, 1H), 3.71(m, 8H), 3.10-3.02(m, 4H), 2.76(s, 3H)

J

A 3 tert-1EEl
(S)-(l-(4-(3-(8-;—ar.9.§_ 5-HE-1-24-12-1 3] =

o
Y A e -1-9)-1-F A 2 9l-2-ehIlulwo] E o] A&

F O

F O [o}
o
NH (N TBTU, TEA NH (\NJK/
N + OH \) Y
7 Boc- M CH,CI, 0.1M Z N HN .
O Hcl S

8- F Q2 5-W .3 3-FA-3(HHA gHHl-1-)Z 2 F)o| AF = -12H)-<
(100 mg, 0.28 mmol), N-Boc-L-2 &} (80 mg, 0.42 mmol) 2 TBTU (218 mg, 0.67
mmol)E /-2l A CH,CL, (3.0 mL)°ll ¥<1 ¥, TEA (0.2 mL, 1.4 mmol)$ 33|
A 7vatar 2ol A 17413 akak itk v oS EtOAc= 3418k 5, &2
AlF sl 77] B & T MgSO, Aol A Az, of #hgk 5 7he) shell A

FZAA A IFES A7 AR EH T & S5t ] A s
;91 fﬂr@'% tert—l'?‘]:’]e
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($)-(1-(4-3-B-ZEF LRS- ME- - 412 03| ERo| 27 5 3- )X 23}
)] 221 -1-9)-1-5 &2 L 2 9] /1-2-) 7hub | o] E (59 mg, 43%)S AUt

'H NMR (300MHz, CDCl;) 611.51(br, 1H), 7.42-7.38(m, 1H), 7.00-6.93(m, 1H),
6.43(s, 1H), 4.62(m, 1H), 3.79-3.51(m, 8H), 3.03-2.94(m, 4H), 2.46(s, 3H), 1.45(s,
9H), 1.33-1.23(m, 3H)

wHA 4.
3-3-(4-(L-2rebhy ek x-1-9)-3- A g3 g 22 0 72 5 yElo]| AF = |
QH)-& & ﬁiﬁia}o Col A%

(e} o
(\N 4N HCI in dioxane | x: NH K\N)J\/
N N N\) NH,
o HCI

tert- T E
(S)-(1-(4-3-8-ZF 2 2-5-H e -2 4-12-H3| =20 AFEH3- )T 25 =
)3 3 24 1-1-20)-1-8 4 32 2 5] 01-2-21) 7hul ] o] E (59 mg, 0.12 mmol)ol] 4N
HCI/t] =] 91 (dioxane) (8 mL)E W il Aol A 17A] 1+ alwksFSl o}, wk-g-oil -
7t Eholl A St FEAIA A AFES o] 735FaL EtOAcE Al 2 5o
B2 519
3-(3-(4-(L-< ) A g} -1-2)-3-5 AL 2 E)8-ZF o 2 5-wdo]| A7 =]
(QH)-& 3| =2 FZelo] = (40 mg, 78%)S AUt

'H NMR (300MHz, DMSO-d6) 611.27(br, 1H), 8.20(br, 2H), 7.47(m, 1H),
7.04-6.97(m, 1H), 6.38(s, 1H), 4.40(m, 1H), 3.60-3.34(m, 8H), 2.78(m, 4H), 2.39(s,
3H), 1.31(m, 3H)

<A Al o 195>
3-G-@-L-AE L) H 2 H-1-9)-3-F 42X 2 ) 8- ZF 251 Eo| 4 F
EU-12H)-29 A=

F (0] (o)
NH N
= @ NHZ
(o} HCI

371 A A el 1949 ©HA] 30| 4] AF-8-§F N-Boe-L-& bl & o4l 5o
N-Boc-L-#ld &ebd & AE-3h= A& Al el shar, 4471 A Al o 19401 e}
EATES IS 5 A

'H NMR (300MHz, DMSO-d6) 811.26(br, 1H), 8.29(br, 2H), 7.48(m, 1H),
7.34-7.23(m, 5H), 7.05-6.98(m, 1H), 6.35(s, 1H), 4.66(m, 1H), 3.57-3.35(m, 8H),
3.05(m, 1H), 2.96-2.93(m, 1H), 2.72(m, 4H), 2.38(s, 3H)
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<A Al 4 196>
8-ZF 2 5-9ME-3-3-543-G-ZEE Y HFA-1- )T 2 H)o| A F=H-1CH

)-29] A x
F (o] (0]
NH N

o HCI
71 A e 1949] A 304 AF-E-FF N-Boc-L- & ehd & o 2l 1o
N-Boc-L-325 8 & AF&-8hi= A& A9l shaL, 7] A A ol 19401 ute}
A ES AE F AT
'H NMR (300MHz, DMSO-d6) 811.29(br, 1H), 9.85(br, 1H), 7.50-7.46(m, 1H),
7.04-6.98(m, 1H), 6.38(s, 1H), 4.60(m, 1H), 4.04(m, 8H), 3.23-3.18(m, 2H), 2.78(m,
4H), 2.39(s, 3H), 1.93-1.76(m, 4H)

<A A4 197>
4-8-(3-B-ZF L E-5-ME-1-F4&-12-HI ER 0| & F E5U-3-9) T2 F-3,8-1
of A}l Al E 2[3.2.1]1F&-3-)HFUEH 9 A=

cat. Pd(OAc),

CN cat. XPhos CN
NH Cs,CO;
Boc’N N
Br N

Toluene, reflux

tert-butyl 3,8-diazabicyclo[3.2.1]octane-8-carboxylate (800 mg, 3.77 mmol),
4-bromobenzonitrile (824 mg, 4.52 mmol)-$- toluene (13 mL)°l =21, Pd(OAc), (42
mg, 0.2 mmol), XPhos (90 mg, 0.2 mmol), Cs,CO; (1.5 g, 4.52 mmol) & =
100°CoN Al 15A]ZF &9k gk & 22 0 2 W Zh5 gl o whE- o1& EtOAc® 3] 4] g
=, B2 A AT 7718 5 MgS0, Aol A 71z, o] 78k 3 7hststel A
L sHANA ALY ARes A7 ARn R E o] &5t
2 313t = tert-butyl 3,8-diazabicyclo[3.2.1]octane-8-carboxylate (845 mg, 71%)<
A

'H NMR (300MHz, CDCl,) §7.49(d, J = 8.4 Hz, 2H), 6.78(d, J= 8.4 Hz, 2H),
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4.39(m, 2H), 3.48(d, J = 11.1 Hz, 2H), 3.11(m, 2H), 2.05-1.97 (m, 2H), 1.78 (d, T = 6.9
Hz, 2H), 1.48(s, 9H).

A 2 - 4-(3.8-diazabicyclo[3.2.1]octan-3-yD)benzonitrile 2HC12] A &

CN c

/©/ 4N HCl in dioxane /©/N

) Ay
Boc’N HN

tert-butyl 3,8-diazabicyclo[3.2.1]octane-8-carboxylate (845 mg, 2.7 mmol)°l] 4N
HCl/dioxane (10 mL)E ¥ 3 15A1%F &<t nlgkstleh. vh-g-2 A 314 &
A E] 1L EtOACE Al Z3lo] 54 8135
4-(3,8-diazabicyclo[3.2.1]octan-3-yl)benzonitrile 2HCI (645 mg, 83%)= A 1t}

'H NMR (300MHz, DMSO-d6) 89.34(br, 2H), 7.63(d, J = 6.9 Hz, 2H), 7.01(d, J =
7.5 Hz, 2H), 4.15(m, 2H), 3.80, (d, J = 12.9 Hz, 2H), 3.20(d, J = 12.3 Hz, 2H),
1.95-1.86(m, 4H).

2HCI

A 3 : methyl 2-bromo-6-fluoro-3-methylbenzoate & A%

F O Vel F O
K,CO4
OH ——= o~
DMF
Br Br

2-bromo-6-fluoro-3-methylbenzoic acid (99 g, 424.83 mmol)E DMF (1.2 L)°ll
5013 K,CO; (176.2 g, 1.27 mol)Z 0°Cell A 2 a1 30%-7F 3 ¥E3L 3 Tf. w3 ol of]
Mel (56 mL, 849.67 mmol)& 0°Cell A 13 8] 2 7hgh & 20 A 154 3F <t
ARG Th HE-E- g EtOAc® 3|41 ¢ -, Na,S,0; 8 3 NH,Cl =8 9 2 =2
Al 3T F 7181 5 MgSO, el A A&, of #hek 5 Zhtstell A S
EHEANA AE DS A7 AR ETY I E o] &sto] A SRHE
W & methyl 2-bromo-6-fluoro-3-methylbenzoate (93g, 89%)< & A T}.

'H NMR (300MHz, CDCl;) 67.29-7.24(m, 1H), 7.03-6.97(m, 1H), 3.97(s, 3H),
2.39(s, 3H).

A 4 : methyl 6-fluoro-2-(5-hydroxypent-1-yn-1-yl)-3-methylbenzoate 2] A=

cat. Cul

F o cat. Pd(PPhs),Cl, 0
TEA -
o
o + ///\/\OH -
CH,CN, 80°C “
Br N OH

methyl 2-bromo-6-fluoro-3-methylbenzoate (72 g, 291.43 mmol)2 CH,CN (970
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mL) ol #<91% pent-4-yn-1-ol (41 mL, 437.14 mmol), Pd(PPh;),Cl, (10.2 g, 14.57
mmol), Cul (5.6 g, 29.14 mmol)-S 2 A th. TEA (162 mL, 1.16 mol)-2 & 7}3F 3,
80°Col| A 154 ZHa-QF nnkak & -2 0 & W Zh5Eel o), HE-3- N S EtOAc 2
514} 8Fal NHCl -8 2. = Al H 83 et. - 71-8 1] & MgSO, gl A £,
o gk T Zghatell A S FHAA AAAE RS AUt
AZRvEIY T E o] 83l &4 51 3HE methyl
6-fluoro-2-(5-hydroxypent-1-yn-1-yl)-3-methylbenzoate (13g, 18%)-S & AT},

'H NMR (300MHz, CDCl;) §7.27-7.19(m, 1H), 6.97-6.91(m, 1H), 3.95(s, 3H),
3.83-3.81(m, 2H), 2.60(t, ] = 6.3 Hz, 2H), 2.38(s, 3H), 1.90-1.84(m, 2H).

A 5 : 8-fluoro-3-(3-hydroxypropyl)-5-methyl-1H-isochromen-1-one 2] A%

F O F O
[o]

. F
o LiOH.H,0 oH AgNO,
—_—
o
THF/MeOH/H .0 Acet
\\ OH \\ OH cetone P OH

methyl 6-fluoro-2-(5-hydroxypent-1-yn-1-yl)-3-methylbenzoate (13 g, 51.94
mmol)S THF/MeOH/H,0 (230/60/60 mL) ©l| =<1 2, LiOH-H,0 (13.1 g, 311.66
mmoly& 931 A& A 15 AZHESE STk WS A F el BHD
% EtOAc® 3|4 814l 6N HCl & H 3] 2 718le] pHE 128 243830
71671 MgSO, o1 A A, o3 T A4S T s E etk w5
oS- acetone (260 mL)°ll #<1 ¥, AgNO; (3.24 g, 10.39 mmol)< 4 7} S T},
& Aol A ISAIRE 5 QF nldkel & 2k St sho] Svll& Al A skl

1S BtOAc® 3148 7, &= Al 53ttt #7181 & MgSO, gl A Az,
g 7 stel M S s HAA Y E IRES A2
ARvtEIHYE o g3kl HA5 =
8-fluoro-3-(3-hydroxypropyl)-5-methyl-1H-isochromen-1-one (9.9 g, 81%)< A 1t}

'H NMR (300MHz, CDCl;) 87.48-7.44(m, 1H), 7.05-6.99(m, 1H), 6.35(s, 1H),

3.75(m, 2H), 2.70-2.65(m, 2H), 2.40(s, 3H), 2.03-1.97(m, 2H).

o -

(z
o ofo oo
e}

0,

_{01‘ tlo o m]o

2 =
& oo

A 6 : 8-fluoro-3-(3-hydroxypropyl)-5-methylisoquinolin-1(2H)-one 2] Al %

F O F O
NH; in MeOH
o NH

_ OH MeOH, 80°C P OH

8-fluoro-3-(3-hydroxypropyl)-5-methyl- 1H-isochromen-1-one (4.1 g, 17.55 mmol)%
7N NH/MeOH (100 mL) ol =<1 5, 80°Cell 4] 154 H5 qF aiubat gl ch. wh-g-of &
Feo w2 WA 5, st S s HAA A E LA E MeOH=
AdAsto] B35
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8-fluoro-3-(3-hydroxypropyl)-5-methylisoquinolin-1(2H)-one (3.2 g, 78%)E & A T}.

'H NMR (300MHz, DMSO-d6) 8§11.27(br, 1H), 7.48-7.44(m, 1H), 7.02-6.96(m, 1H),
6.31(s, 1H), 4.57(br, 1H), 3.44(m, 2H), 2.56-2.50(m, 2H), 2.38(s, 3H), 1.82-1.75(m,
2H).

A 7 : 3-(8-fluoro-5-methyl-1-oxo0-1.2-dihydroisoquinolin-3-yl)propyl
methanesulfonate 2] A %

F O F o
MsClI, Et;N
NH T owe NH
= OH — OMs

8-fluoro-3-(3-hydroxypropyl)-5-methylisoquinolin-1(2H)-one (3.2 g, 13.6 mmol) =
DMF (68 mL)°ll <91 ¥, 0°C= ¥ 2}H3F3 T MsCl (1.37 ml, 17.68 mmol), TEA
(2.84 ml, 20.4 mmol)- 0°C3tol| A A 38| A 7}gk 3, 25°Cel A 15A] 1F & <F
A REEI UL HE-S- S ElOAcE 3|4 8laL, NH,Cl -8 9 0 2 A 2 313l o).
F71-8 vl & MgSO, ol A Az, o] gk & Zhqtstoll A S FHA1A A4 €
=& MeOHE Al 24 slo] ¥4 5=
3-(8-fluoro-5-methyl- 1-oxo-1,2-dihydroisoquinolin-3-yl)propyl methanesulfonate
(228 g, 54 %) A3t}

'H NMR (300MHz, DMSO-d6) 811.36(br, 1H), 7.49-7.45(m, 1H), 7.04-6.98(m, 1H),
6.36(s, 1H), 4.23(t, ] = 6.6 Hz, 2H), 3.19(s, 3H), 2.61(t, J = 7.8 Hz, 2H), 2.39(m, 3H),
2.10-2.00(m, 2H).

0[3.2.1]octan-3-yl)benzonitrile 2] A =

cN
2HCI /©/
F o @“
HN , NaHCO3, Nal

CN
F O
NH
> OMs CHLCN, 80C AH @"
Pz N

3-(8-fluoro-5-methyl-1-oxo-1,2-dihydroisoquinolin-3-yl)propyl methanesulfonate
(0.1 g, .032 mmol)°ll CH;CN (20 mL)°l| ¥ <91 %,
4-(3,8-diazabicyclo[3.2.1]octan-3-yl)benzonitrile 2HCI (0.13 g, 0.45 mmol)=
25°Cell A ¥ %t} NaHCO; (134 mg, 1.6 mmol), Nal (96 mg, 0.64 mmol)-S- ¥ 2l
80°CE 7FA ko] 1741 & 9F kel Qi) wh3-ol & EtOAc®E 3] A8}l NaS,0;
T8N NHClL 8N 28 A A3, 7181 & MgS0, ol A 71x, o 2}k
T Htstol A T sH5AA A AFES MeOHE A A4 st 54383 =
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4-(8-(3-(8-fluoro-5-methyl-1-o0xo0-1,2-dihydroisoquinolin-3-yl)propyl)-3,8-diazabicycl
0[3.2.1]octan-3-yl)benzonitrile (10 mg, 7 %)= & AT},

'H NMR (300MHz, CDCl;) 6 11.46 (br, 1H), 7.48-7.45 (m, 2H), 7.36-7.35 (m, 1H),
6.94-6.90 (m, 1H), 6.79-6.76 (m, 2H), 6.27 (s, 1H), 3.47-3.41 (m, 4H), 2.78-2.74 (m,
2H), 2.59-2.55 (m, 2H), 2.42 (s, 3H), 2.07-1.76 (m, 6H), 1.57-1.56 (m, 2H).

<A Al ¢ 198>
EFRE-3-G-G-@-EEZ22HE)-38- T ot AR A S E[B21ISE-8-U)ZE
g)-5-d g o] &A= d-12H)-2 9 xﬂ&

&

271 A Ao 1972] @A 1] A AF-E-3F 4-bromobenzonitrile & T A1 8} ]
1-bromo-4-fluorobenzene = AF-&3= 21 & A 2|8}, 7] 2 Ao 1979 ulz}
HAES S 5 Ik

'H NMR (300MHz, CDCl;) 6 11.51 (br, 1H), 7.35-7.31 (m, 1H), 6.96-6.87 (m, 3H),
6.79-6.74 (m, 2H), 6.27 (s, 1H), 3.36-3.24 (m, 4H), 2.77-2.72 (m, 2H), 2.58-2.55 (m,
2H), 2.42 (s, 3H), 2.04-2.03 (m, 2H), 1.93-1.87 (m, 4H), 1.65-1.64 (m, 2H).

<A Al 9 199>
6-(8-3-8-ZF 2 2-5-Md-1-2A-12-TF ERo| AHAEAU3-Y) T2 Y381
o} z}u}o] A| %i[3.2.1]2%-3-°é)14 ia »UEH Az

@W@

AF7] A Ao 1979] @A 19 A A& S 4-bromobenzonitrile-2- T A1 5]
6-bromonicotinonitrile S AF-&3h= Z1& A 3tar, A7] A Ao 197¢] w}hat
EA3dES 42 7 AT

H NMR (300MHz, CDCl;) 6 8.39-8.38 (m, 1H), 7.60-7.57 (m, 1H), 7.34-7.33 (m,
1H), 6.93-6.87 (m, 1H), 6.54-6.52 (m, 1H), 6.28 (s, 1H), 3.97-3.96 (m, 2H), 3.56-3.46
(m, 4H), 2.79-2.78 (m, 2H), 2.56-2.55 (m, 2H), 2.43 (s, 3H), 2.04-2.03 (m, 2H),

1.92-1.91 (m, 2H), 1.70-1.68 (m, 2H).

<A Al 9 200>
5-8-3-8-Z22Z2-5-HE 1-S4-12-Y 3ol ERo| A F=H-3-Y)ZT 2 H)-3,8-
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T] o} &} H} o] A] %i[s.z.l]i%-s-%)ﬂ F=UEH AZ

s Svad

A7) A A o) 1972] @A 19 A] AF-& 3 4-bromobenzonitrile-S T A1 5]
5-bromopicolinonitrile-- A}-83F= A& A 9] 811, 47| A Al o] 1979 u}e}
HAES S 5 Ik

'H NMR (300MHz, DMSO-d6) 6 11.43 (br, 1H), 8.13 (s, 1H), 7.83-7.74 (m, 2H),
7.45-7.42 (m, 1H), 7.00-6.96 (m, 1H), 6.34 (s, 1H), 3.53-3.50 (m, 2H), 3.38-3.36 (m,
2H), 3.00-2.97 (m, 2H), 2.60-2.38 (m, 5H), 1.88-1.82 (m, 4H), 1.63-1.61 (m, 2H).

<A Al 4 201>
3-3-3-4-F 229 d)-3 8-t o} Ao A 2 2321 E-8-YH T2 ) 8- T F 2
Z5dEo|AFAE=H-12H)-=9 zﬂ Zx

Ceyad

371 A Al el 1979 @A 16 A4 A}-8-§F 4-bromobenzonitrileS T Al 51
1-bromo-4-chlorobenzeneS A}-83= AL A & star, 7] A Ao 1979 wla}
5 45YEL A2 5 A

'H NMR (300MHz, CDCL,) & 11.42 (s, 1H), 7.35-7.33 (m, 1H), 7.17-7.14 (m, 2H),
6.39-6.89 (m, 1H), 6.75-6.72 (m, 2H), 6.26 (s, 1H), 3.44-3.25 (m, 6H), 2.76-2.72 (m,
2H), 2.58-2.54 (m, 2H), 2.42 (s, 3H), 2.04-2.03 (m, 2H), 1.92-1.82 (m, 4H).

<A Al o 202>
EZFQE3B-B-(6-ZF 2298 d-3-9)-3,8-T] o} A H} O] A E 2[3.2.1]2 &-8-
DT 2H)-5-H o] A FH %%-1(2H)-%94 A%

seSvad

A7 Aol 197¢] @A 10014 AF-8-8F 4-bromobenzonitrileS t A1 8}
5-bromo-2-fluoropyridine& AF-&3F= A& A 2] 8FaL, A7) A A of 19791 u}e}

=1 & [e] O A~
EA483ES 4S5 A

'H NMR (300MHz, CDCl;) 6 11.46 (br, 1H), 7.71-7.70 (m, 1H), 7.36-7.31 (m, 1H),
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7.23-7.22 (m, 1H), 6.93-6.87 (m, 1H), 6.81-6.77 (m, 1H), 6.26 (s, 1H), 3.46-3.45 (m,
2H), 3.34-3.33 (m, 4H), 2.78-2.73 (m, 2H), 2.58-2.54 (m, 2H), 2.42 (s, 3H), 2.07-2.04
(m, 2H), 1.92-1.84 (m, 4H).

<A Al 4 203>
6-(8-3-8-ZTF L 2-1-24-12-T3| EZ 0| A2 F =-3-9)Z 2 9)3,8-T] o}z H} 0]
ANEZ2[3.211SE-3-9)Y 2E J_HE%}_A A &

@ikm@

AF7] A Ao 1972] @A 19 A A& 3 4-bromobenzonitrileS T A1 5}Fo]
6-bromonicotinonitrilee AF-&3F a1, THA| 30 4] A8
2-bromo-6-fluoro-3-methylbenzoic acidE ™21 3}4] 2-bromo-6-fluorobenzoic acid &
ARGt e A9l shar, 7] A el 1979 whef E4 5= A& 5 sl

'H NMR (300MHz, DMSO-d6) 6 11.26(br, 1H), 8.46(s, 1H), 7.84-7.81(m, 1H),
7.64-7.57(m, 1H), 7.36-7.34(m, 1H), 7.12-7.06(m, 1H), 6.80-6.77(m, 1H), 6.36(s, 1H),
3.90(m, 2H), 3.31(m, 2H), 3.04-3.00(m, 2H), 2.38-2.24(m, 2H), 1.83(m, 2H),
1.68-1.66(m, 2H), 1.46-1.44(m, 4H).

<A Al 9 204>
6-(8-3-(7-EF 2L 2-1-54-1,2-H3 =2 0| A FEU-3-9) T 2 9).3 8-t] o} A1}
oA EFZ[3.2112E-3- Y)Y ZE =Y E%PJ Az

e

A7) A AT e 1979] @A 100 4] AF-8-3F 4-bromobenzonitrile-S- th 215} <]
6-bromonicotinonitrile S A}83F a1, ©HA| 30| A A& 3
2-bromo-6-fluoro-3-methylbenzoic acidE ™ 413} 2-bromo-5-fluorobenzoic acid&
A= A S Al staL, 7] AA e 197 whet B4 3w S dS 5 ASdTh

'H NMR (300MHz, DMSO-d6) & 11.57(br, 1H), 8.47(d, 1H, J = 1.8 Hz),
7.85-7.81(m, 1H), 7.78-7.74(m, 1H), 7.69-7.64(m, 1H), 7.59-7.52(m, 1H), 6.80(d, 1H,
J=9.3 Hz), 6.43(s, 1H), 3.91(m, 2H), 3.34(m, 2H), 3.10-3.06(m, 2H), 2.62-2.57(m,
2H), 2.42-2.37(m, 2H), 1.84-1.79(m, 4H), 1.48-1.46(m, 2H).

<A Al 4 205>
6-(8-(3-(7-ZF 2 2-5-Wd-1-S2-12-T I ER2 0| A2 F EWU-3-9) T 29)-3,8-T
olztulol Al F 2[3.2.11S-3- YU IEH =Y ELD Y AZx
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[1576] A1 :HWE 5-ZF0 2 2.3 ==A 3. HEWZoolEL] A%
[1577]

[1575]

o NH,SOzH o o
NaH2PO4 H20 F F ~
F H NaClO, OH HSO,4 o
_— =
OH Dioxane, 0°C OH MeOH, reflux OH

[1578] S5-ZFQ2-2-3|=FA]-3-w & Wl = d 3] = (24 g, 155.7 mmol), NH,SO;H (22.7
g, 622.8 mmol)S 5 A1R1(1.9 Lyell <1 &, NaH,PO, H,0 -8 <% (0.25M, 630
mL)S 531 38] 4 7}star 0°coll A NaClo2 T%ﬂ (2M 80mL)E 4 7}&F3d o
0°Col| A 3043+ 2 HHe T Na,SO, & ¥ a1 1073+ wukshd o), vh-8- <l of] EtOAc
5] A&k 7, INHCIH &2 A4 il Tr71 & H%— 7 MgSO, ol A =,
o] &t T 7k} sholl A Tk s HA A 7
5-;‘%—"3& 2-3| == A3 E Wl 2 0] A = (26g, 100%)S AT &
FAE (60 mL)y= 313 3] A 7Febar 1541 KF &<t
=1 W7hehal, EtOAcE 3|4 gh o, & 2
1%8}1 7] &l & 57 MgSO, ol A 1z, o 7§k 3 7k} sholl A 4
FEAA EA 3 E WY 5-EF 2 2-3| =5 A3l ool E (31.28 ¢
58%)& ATt
[1579]  'H NMR (300MHz, CDCl,) 610.78 (s, 1H) 7.35-7.33 (m, 1H) 7.09-7.06 (m, 1H) 3.94
(s, 3H) 2.26 (s, 3H).

1=
o

[1580]
[1581] XAl2:HHE

5-ZFe @ 3vE 2 ((EdEEe 2 e F NS Al Zoo]|EL] A%
[1582] o o

F
o~  Th0,TEA F o~

OH CH,Cl, oTf

[1583] WEl 5-ZF 0 228 == A 3.1 gl il 2] o] E (1.0 g, 5.43 mmol) = CH,Cl,
(1L)°ll Y31 THO (2.3 g, 8.15 mmol) S & 7}t glth. 10%-1F kb3, TEA (1.1 g,
10.86 mmol)-2 2 713k 5, 220l A 15A]ZF & oF ksl gl o), wh-g- ol & EtOAcE
A 5, B2 AARst A f7] &l E T MgSO, el A 1z, o gk 5 7kt
shell A S EHAA A E AFES AYyhA A2nE a9 & 5]
;;] 2] xﬂ o}oq IL &) g],fﬂ-ﬂ uﬂaa
5-2F0 2 3 g 2 (((EYEFoEeEhA T DS A ROl E (1.5,
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[1584]

[1585]
[1586]
[1587]

[1588]

[1589]

[1590]
[1591]
[1592]

[1593]
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87%)E A AT},
IH NMR (300MHz, CDCl,) $7.53-7.52 (m, 1H) 7.20-7.17 (m, 1H) 3.94 (s, 3H) 2.43
(s, 3H).

b 0 T = B = o R I 0 o ) S s
cat. Cul 0
cat. PA(PPhg),Cl, F o
OTF CH;CN S OH

HE 55702 3-HE 2 (B EF L2 Eh A X Jd)S Az ol E (52 ¢,
164.4 mmol)s CH;CN (822 mL) ©ll = %1 ¥, pent-4-yn-1-0l (16.6 g, 197.28 mmol),
Pd(PPh;),Cl, (5.77 g, 8.22 mmol), Cul (1.57 g, 8.22 mmol)2 ¥ 1t} TEA (50.0 g,
493.2 mmol)& % 7Fgk 2, 80°Col A] 15413 &<t iRk 3 A0 2 W7hst gl
i3 & EtOAcE 348131 NHCL 528 9 & & A= 311t} 718 & MgSO,
Aol A 1z, ol gk F ghtatol A Sk s HAIA A4 | ARES A
ARvETIHHIE o] &3t &2 519 % L=
5-Z2FQ 2.2(5-3| =EA #-1-¥-1-2)-3- v & ¥l ol o] E (24.35 g, 59%) 2
A AL,

'H NMR (300MHz, CDCL3) $7.41 (d, J = 9.0 Hz, 1H), 7.10 (d, J = 8.7 Hz, 1H), 3.91,
(s, 3H), 3.88-3.86 (m, 2H), 2.66 (t, J= 6.9 Hz, 2H), 2.46 (s, 3H), 2.08 (m, 1H), 1.90 (t,
J=6.0 Hz, 2H).

UA4:7-Z2F0 5 333 EEANZTEI) 5 e HolAdRw -2 A%

o o]

o]
F - F
° LiOHH0 F OH AdNO, \Qi‘\)o\/\/
. _
= OH
R THF/MeOH/H,0 Acetone
X 2
o A OH

HE 5.5 FQ 22.(5-3| =5 A H-1-61-1-2)-3-H & Wl 2o o] E (24.35 g, 97.3
mmol)S THF/MeOH/H,O (320/80/80 mL) °l] =<1 ¥, LiOH-H,0 (20.4 g, 486.5
mmol) S ¥ a1 Aol A 15 AlZHE-oF W RESFATE vES- oS et E Fote] 5%
%, EtOAc® 8|2 38}a1 6N HCl & 3 3] A 71ste] pHE 1~22 243t
F714v = MgSO0, el A Az, OM F 2 kststell A S s EEith w5 d

o
3:1

S oAM= (486 mL)°ll =91 2, AgNO; (6.1 g, 19.46 mmol)-S ¥ ST},
& 2ol A 154K FF nlvk 2 ZhekSrako] &g Al A skl
NS EtOAcE 8|43 5, &2 A %33l % lﬁ—ﬂﬂ—g— MgSO, Aol A 712,
°
5

& ofo oo ofo

SO - A
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[1594] 'H NMR (300MHz, CDCl;) 67.76 (d, J = 8.4 Hz, 1H), 7.28-7.24 (m, 1H), 6.38 (s,
1H), 3.75 (t, J = 6.0 Hz, 2H), 2.68 (t, ] = 7.5 Hz, 2H), 2.47 (s, 3H), 2.01-1.94 (m, 2H).

[1595]
[1596] HA5:7-ZF 052 333 EEANTEIN S HE ) AFHH-10H)-29 A%
[1597] (0] (o)
F (o} NH; in MeOH F NH
= OH MeOH, 80°C = OH

[1598] 7-2F L 2-3-@-3|=EAZ 25 WE H-0] A2 1-¥ (5.5 g, 23.28
mmol)Z 7N NHy McOH (33 mL) ©l| %<1 3, 80°Coll A 15A] {Hg¢H %}Oﬂu}
HES- & Ao 2 Wzhsl & 7helstol A Sk 5 A1 A AA 1_],]_744]—%
MeOHZE A 2 A 5lo] B2 g}sLU
7-EFQLE3G-3| EHA 25w E o] AFE-1QH)-< (39 g, 71%) &
A AT,

[1599]  'H NMR (300MHz, DMSO-d6) 87.53 (d, ] = 9.3 Hz, 1H), 7.32 (d, ] = 9.3 Hz, 1H),
6.27 (s, 1H), 4.50 (br, 1H), 4.05-4.03 (m, 1H), 3.06-3.05 (m, 2H), 2.46-2.36 (m, SH),
1.71-1.64 (m, 2H).

[1600]

[1601] ©A6:3-(7-ZF 2 5 el [-S4-12-U3|EFolAFEal.3- o ad
HE Sl d F ol EQ] A=

[1602] o

F
F MsClI, EtzN NH

NH
P OH DMF = OMs

[1603] 7-ZF Q2 2-3-B-3|=EAZ 25w Eo| 27 & 12H)-+ (3.9 g, 16.58
mmol)Z DMF (83 mL)°ll 35¢1 &, 0°C& W 2Fal 9 th MsCl (1.7 mL, 21.55 mmol),
TEA (3.5 mL, 24.87 mmol)& 0°Caloll A 243 38] A7}k &, Aol A 1541 1F &<t
aykaRl Tk, §h3-o-& EtOAc® 3|4 8FaL, NHLCl -8 o 0 =2 A % 3} Gl T},
7181 5 MgSO, ol A Az, of gk & Zhtetoll A S 55 A1 A A€
HFES MeOHZ A2 A slo] 548 3&
3-(7-EF 25 E -2 A1 2 Y| E o) A wd-3-dH)x 2 g
| el 914 E o] E (4.42 g, 85 %) A AT}

[1604]  'H NMR (300MHz, CDCL;) 811.63 (br, 1H), 7.86 (d, ] =9.0 Hz, 1H), 7.25 (d, ] =9.0
Hz, 1H), 6.49 (s, 1H), 4.35 (t, ] = 5.7 Hz, 2H), 3.05 (s, 3H), 2.84 (t, ] = 5.7 Hz, 2H),
2.54 (s, 3H), 2.27 (m, 2H).

[1605]

[1606] A7
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6-(8-(3-(7-fluoro-5-methyl-1-o0x0-1.2-dihvdroisoquinolin-3-vl)propyl)-3.8-diazabicycl

0[3.2.1]octan-3-yDnicotinonitrile ] A%

[1607] 3HCI mm
N/

[o} ’4 :N (e} /E/CN
F )J\ HN\ﬂ F o~
NH , NaHCO;, Nal NH NN
= OMs = N
CH,CN, 80C

[1608]  3-(7-fluoro-5-methyl-1-0x0-1,2-dihydroisoquinolin-3-yl)propyl methanesulfonate
(100 mg, 0.32 mmol)°ll CH,CN (3.2 mL)°ll 91 &,
6-(3,8-diazabicyclo[3.2.1]octan-3-yl)nicotinonitrile 3HCI (134 mg, 0.41 mmol)S-
25°Ceoll A A 7}8F31 th. Na,CO; (169 mg, 1.59 mmol), Nal (143 mg, 0.96 mmol)-S-
Bl 80°CE 7FAsko] 17413 &t i ykst i Th. ¥k <& EtOAcE 3] A 8faL
Na$,0; 58 3} NH,Cl =8 4 & =2 A 2 5kaL, 7718 vl S MgSO, 8ol A 1=,
o 3}k 5 Zhstetell M S FHAIA A E =& MeOHE A2 4 31
A3 e
6-(8-(3-(7-fluoro-5-methyl-1-oxo0-1,2-dihydroisoquinolin-3-yl)propyl)-3,8-diazabicycl
0[3.2.1]octan-3-yl)nicotinonitrile (9.4 mg, 7 %)< A .t}

[1609] 'H NMR (300MHz, DMSO-d6) 6 11.63(br, 1H), 8.47(d, 1H, J = 1.8 Hz),
7.84-7.82(m, 1H), 7.64-7.61(m, 1H), 7.46-7.43(m, 1H), 6.80(d, 1H, J = 9.3 Hz), 6.43(s,
1H), 3.92(m, 2H), 3.34(m, 2H), 3.10-3.06(m, 2H), 2.63-2.60(m, 2H), 2.49(s, 3H),
2.40(m, 2H), 1.84-1.82(m, 4H), 1.48-1.46(m, 2H).

[1610]
[1611] <A A] <] 206>
6-8-(3-8-ZF2LE1-24-12-UFER0| AFEUI-UTEFH L YU)-3,8-T] o}
A A EF 2[3.21]S&-3- U RE = U EH ] A x

NH N >N
= N@
o

[1613] A 1 : 3-(8-fluoro-1-0x0-1H-isochromen-3-yl)propanoic acid 2] A &
[1614] F o F O
Cii?\/\/ jone's reagent o
= OH acetone F OH
(o}

[1615]  8-fluoro-3-(3-hydroxypropyl)-1H-isochromen-1-one (10.0 g, 42.33 mmol)-& o} A&

(420 mL) °f] =<1 %, 0°Cl| 4] 2.5M Jone's reagent (68 mL)E %1 513] % 7}5} 31 T

W olS g eol A 1547 STk W oS As A B 5ED

EtOAcE 3|3t B2 A H kit f7] &l & MgSO, ol A 1z, o

[1612]
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[1616]

[1617]
[1618]
[1619]

[1620]

[1621]

[1622]
[1623]

[1624]

[1625]

[1626]
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Shatoll A S s HAA A 728 MeOHE Al 248k 54313 =
3-(8-ﬂu0r0—1—0x0—1H-1sochromen-3-y1)pr0pan01c acid (6.4 g, 61%)< A3t}
'H NMR (300 MHz, CDCl;) §7.84-7.72 (m, 2H) 7.60-7.55 (m, 1H) 7.39-7.29 (m,
1H) 6.63 (s, 1H) 2.77-2.73 (m, 2H) 2.63-2.61 (m, 2H).

A 2 : 3-(8-fluoro-1-0x0-1.2-dihydroisoquinolin-3-y)propanoic acid2] A%

F O F O
7N NH; in MeOH

o NH
= OH 80°C % OH

o o

3-(8-fluoro-1-oxo-1H-isochromen-3-yl)propanoic acid (1.0 g, 4.23 mmol)E 7N NH;
/MeOH (20 mL) °l| =]l -, 80°Cell A} 15413} & }F 1 Rka} Gl wh-g-of &
Aoz Wzhe & 7kelslo| A Zuk e 2AA AAE 14 E MeOHR
A A A sko] 52 83 3-(8-fluoro-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic
acid (840 g, 84%)5 At}

'H NMR (300 MHz, CDCL;) 87.61-7.54 (m, 1H) 7.32-7.30 (m, 1H) 7.09-7.03 (m,
1H) 6.30 (s, 1H) 2.65-2.61 (m, 2H) 2.40-2.35 (m, 2H).

A3

Joctan-3-yDnicotinonitrile ] A%

CN
2HCI | A

=
F O N™ N
HN

,HBTU, TEA
NH NH N
Z OH DMF = N
o

(o}

3-(8-fluoro-1-oxo0-1,2-dihydroisoquinolin-3-yl)propanoic acid (100 mg, 0.42 mmol),
6-(3, 8—diazabicyclo[3 2.1]octan—3—y1)nicotinonitrile 2HCI (165 mg, 0.51 mmol)E
DMF (2 mL)°l| =<1 ¥, HBTU (243 mg, 0.64 mmol)E ¥ %1t} TEA (0.18 mL, 1.3
mmol)$& 2|7}l 2ol A 154131 &S mwkak i), jh-g-of & ElOAcE
84 5h a1, B2 A ATk #7180 MeSO, Aol A 712, o] 78
et F S EAA AR AF 2L Aelgbl AsnkE 19 &

o §-5to] =48}
6-(8-(3-(8-fluoro-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoyl)-3,8-diazabicyclo[3.2.1
Joctan-3-yl)nicotinonitrile (30 mg, 16%)& A 1T},

'H NMR (300MHz, DMSO-d6) 6 11.25(br, 1H), 8.43(d, 1H, J = 1.8 Hz),
7.87-7.86(m, 1H), 7.61-7.54(m, 1H), 7.30(d, 1H, J = 7.8 Hz), 7.09-7.03(m, 1H),
6.83(d, 1H, J = 9.0 Hz), 6.38(s, 1H), 4.64(m, 1H), 4.50(m, 1H), 4.12-4.10(m, 2H),
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[1627]
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[1633]

[1634]

[1635]

[1636]
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3.02-2.94(m, 2H), 2.75(m, 4H), 1.91-1.58(m, 4H).

<A Al 4 207>
6-8-(3-8-ZF 2 E5-ME-1-24-12-TF 20| 2FEUI-UZTEH 2 Y)-3,
8-tj o} Aujo] Al %i[3.2.1]—°—%-3-°é)14 FE:=UEH Az

ce s o

A7 Aol 2069] @A 1004 AF-S-gE
8-fluoro-3-(3-hydroxypropyl)-1H-isochromen-1-one-& th 4l 3}04
8-fluoro-3-(3-hydroxypropyl)-5-methyl-1H-isochromen-1-one-& A}-8-3F= 31 &

A Q) skaL, 7] A Ao 2060 whe} B4 5 RS A8 4 Al

'H NMR (300MHz, CDCls) 6 10.99(br, 1H), 8.36(d, 1H, J = 1.8 Hz), 7.63-7.59(m,
1H), 7.35-7.31(m, 1H), 6.87-6.80(m, 1H), 6.49(d, 1H, ] = 8.7 Hz), 6.37(s, 1H), 4.92(m,
1H), 4.39(m, 1H), 4.18(d, 1H, J = 11.7 Hz), 3.93(d, 1H, J = 12.3 Hz), 3.22(d, 1H, J =
12.0 Hz), 3.01-2.99(m, 3H), 2.89-2.87(m, 2H), 2.42(s, 3H), 1.99-1.94(m, 2H),
1.85-1.73(m, 2H).

</‘E‘ Al o 208>
EFRE3-(3-3-@-EF L2 Y)-3,8-t ol Aulo| Al F 2[3.2.1]S &-8-Y)-3-
—%izi%)-s-uﬂ 12 lé‘—%-l(zﬂ)-%sﬂ A %

;idwa

7] A AT el 2069 A 1004 AR
8-fluoro-3-(3-hydroxypropyl)- 1H-isochromen-1-ones tl 41 5}¢]
8-fluoro-3-(3-hydroxypropyl)-5-methyl-1H-isochromen-1-one-& A}F-8-3} 31, T 7]
30| 4] A}-8-3F 6-(3,8-diazabicyclo[3.2.1]octan-3-yl)nicotinonitrile 3HC1 & t 21 5} &
3-(4-fluorophenyl)-3,8-diazabicyclo[3.2.1]octane 2HCIE Al-&-3}= 41 S A 9| L,
371 Ao 20600 whet HA SRS A& 5 AT

'H NMR (300MHz, CDCl;) 6 10.95(br, 1H), 7.34-7.30(m, 1H), 6.94-6.83(m, 3H),
6.71-6.66(m, 2H), 6.35(s, 1H), 4.88(m, 1H), 4.32(m, 1H), 3.34-3.31(m, 2H),
3.02-2.94(m, 3H), 2.84-2.77(m, 3H), 2.41(s, 3H), 1.94-1.92(m, 4H).

<A Al 4 209>
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[1639]

[1640]

[1641]

[1642]
[1643]

[1644]

[1645]

[1646]

[1647]
[1648]
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4-(8-3-(8-ZF 2 2-5-9d-1-24-12-TJ ER2O| AFEHI3- AT EHQ U)-3,
8-t] o} =} u} o] A]%i[3.2.1]9—%-3-‘§)‘3ﬂ}_14 EH AZ

o3 o

A7 A Aol 2069] @A 1004 AF-8-gE
8-fluoro-3-(3-hydroxypropyl)-1H-isochromen-1-one-2 t 215} ]
8-fluoro-3-(3-hydroxypropyl)-5-methyl-1H-isochromen-1-one-& A}-8-3} 31, T 7]

30l A A28t 6-(3,8-diazabicyclo[3.2.1]octan-3-yl)nicotinonitrile 3HCI & ] 21 5}¢]
4-(3,8-diazabicyclo[3.2.1]octan-3-yl)benzonitrile 2HCIE A}-8-3F= A& #| 9] 8l a1,
371 A el 20600 wheh B4 5 et e S e = ASITh

'H NMR (300MHz, CDCL,) & 10.91(br, 1H), 7.47-7.44(m, 2H), 7.26(m, 1H),
6.85-6.78(m, 1H), 6.71-6.69(m, 2H), 6.37(s, 1H), 4.92(m, 1H), 4.39(m, 1H),
3.53-3.45(m, 2H), 3.12-2.80(m, 6H), 2.40(s, 3H), 2.05-1.81(m, 4H).

<A Al 4 210>
3-(3-(3-@-F 229 9)-3,8-U o} AH} o] A| F 2[3.2.1] 2 &-8-Y)-3-2 A X & H).8-
Zzoz2.5Wgo|4H %%-1(2;1)-%94 A Z

E?iwﬁ

71 A AT el 2062 A 1004 AR
8-fluoro-3-(3-hydroxypropyl)- 1H-isochromen-1-one-s tl 41 5}¢]
8-fluoro-3-(3-hydroxypropyl)-5-methyl-1H-isochromen-1-one-& A}F-8-3} 3L, T 7]
30l 4] A}-83F 6-(3,8-diazabicyclo[3.2.1]octan-3-yl)nicotinonitrile 3HC1 & ] 215} <]
3-(4-chlorophenyl)-3,8-diazabicyclo[3.2.1]octane 2HC1E AF-g-3}= 512 A €] 3} a1,
371 A e 20600 whet HA B E S A& 5 AT

'H NMR (300MHz, DMSO-d6) § 11.29(br, 1H), 7.45-7.40(m, 1H), 7.22-7.19(m,
2H), 7.00-6.93(m, 1H), 6.84-6.81(m, 2H), 6.34(s, 1H), 4.65(m, 1H), 4.49(m, 1H),
3.54-3.46(m, 2H), 2.82-2.70(m, 6H), 2.34(s, 3H), 1.85-1.76(m, 4H).

<A A4 211>
ZFQ2.3(3-3-(6-ZF2 29T Y-3-9)-3,8-T] o} &} ul o] A F 2 [3.2.1] 2 E-8-
)-3-&AZ2E)5-HE o AFEH-12H)-29 A%
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[1656]

[1657]
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(?iwﬁ

A7 A Aol 2069] @A 10| A AF-S-gE
8-fluoro-3-(3-hydroxypropyl)- 1H-isochromen-1-one-s tl 41 5}¢]
8-fluoro-3-(3-hydroxypropyl)-5-methyl-1H-isochromen-1-one S A}F-&3}aL, T
30 A AF8-3F 6-(3,8-diazabicyclo[3.2.1]octan-3-yl)nicotinonitrile 3HCI & T A1 &}
3-(6-fluoropyridin-3-yl)-3,8-diazabicyclo[3.2.1]octane 3HCIE A}-8-3F= 3 &
A elskar, 7] AA e 20600 et 54 53 S S 5 A

'H NMR (300MHz, DMSO-d6) & 11.28(br, 1H), 7.67(s, 1H), 7.41(m, 2H),
6.97-6.91(m, 2H), 6.32(s, 1H), 4.64(m, 1H), 4.48(m, 1H), 3.54-3.45(m, 2H),
2.76-2.71(m, 6H), 2.32(s, 3H), 1.87-1.77(m, 4H).

<A Ao 212>
ZF023-3-3-GB-ZF 229 gd-2-9)-3,8-t] o} A H} o] A] F £[3.2.1] 2 EF-8-
-3-2A4T2H).5-HEo| A %ﬂ-l(zﬂ)-%q A %

co Vs ol

A1 A AL 2069 EA 100 4] ARE-gE
8-fluoro-3-(3-hydroxypropyl)- 1H-isochromen-1-one-s tl 41 5}¢]
8-fluoro-3-(3-hydroxypropyl)-5-methyl-1H-isochromen-1-one & A}-8-3} 3L, T 7]
30l 4] A}-8-3F 6-(3,8-diazabicyclo[3.2.1]octan-3-yl)nicotinonitrile 3HC1 & ] 21 3} &
3-(5-fluoropyridin-2-yl1)-3,8-diazabicyclo[3.2.1]octane 3HCIE A}-8-3F= A&
A elskar, 7] AA o 20600 whet A 5SS 5 At

'H NMR (300MHz, DMSO-d6) & 11.30(br, 1H), 8.07(d, 1H, J = 3.0 Hz),
7.52-7.46(m, 1H), 7.44-7.39(m, 1H), 6.99-6.92(m, 1H), 6.75-6.71(m, 1H), 6.33(s, 1H),
4.64(m, 1H), 4.49(m, 1H), 3.91-3.83(m, 2H), 2.86-2.76(m, 6H), 2.33(s, 3H),
1.91-1.67(m, 4H).

<A Al 4] 213>
4-8-(3-(7-ZF 2 2-5-9H-1-24-12-TJ BB AF A3 AT EHQ U)-3,
8-t ol Aulol Al E 232115 &-3-AHAMEZ U EH 9 A=
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[1663]

[1664]
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[1668]
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ol o™

A7 A AL 2069 EA 100 4] A5
8-fluoro-3-(3-hydroxypropyl)- 1H-isochromen-1-one-s tl 41 5}¢]
7-fluoro-3-(3-hydroxypropyl)-5-methyl-1H-isochromen-1-one-S A}-8 &} 31, T 7|
30 A AF8-3F 6-(3,8-diazabicyclo[3.2.1]octan-3-yl)nicotinonitrile 3HCI & T A1 &}
4-(3,8-diazabicyclo[3.2.1]octan-3-yl)benzonitrile 2HCIE A}-8-3F= A& #| 2] 8l a1,
371 Aol 20600 whet HA SRS AE 5 ASUTH

'H NMR (300MHz, DMSO-d6) & 11.41(br, 1H), 7.60-7.54(m, 3H), 7.35(d, 1H, J =
9.9 Hz), 6.88-6.85(m, 2H), 6.39(s, 1H), 4.65(m, 1H), 4.49(m, 1H), 3.65-3.62(m, 2H),
2.83-2.78(m, 6H), 2.42(s, 3H), 1.89-1.73(m, 4H).

<A Al 4] 214>
6-8-3-(7-ZF 2 2-5-WE-1-24-12-T 3 ER2o| AFEHI3- AT EHQ U)-3,
8-tj o} A}u}o] ]%i[3.2.1]—°—%-3-?4_)143_1:4 YUEH A%

ol o

A7 Aol 2069] @A 104 AF-S-gE
8-fluoro-3-(3-hydroxypropyl)- 1H-isochromen-1-one-s tl 41 5}¢]
7-fluoro-3-(3-hydroxypropyl)-5-methyl-1H-isochromen-1-one& A& 3= 21 -&
ASiatan, 471 A4 o 20690 e %A SR e Qe & AN,

'H NMR (300MHz, CDCl,) & 10.64(br, 1H), 8.38(s, 1H), 7.81(d, 1H, ] = 6.9 Hz),
7.63(d, 1H, J = 8.7 Hz), 7.18(d, 1H, J = 10.2 Hz), 6.52(d, 1H, J = 9.0 Hz), 6.37(s, 1H),
4.94(m, 1H), 4.31-4.23(m, 2H), 3.94-3.90(m, 1H), 3.26-3.22(m, 1H), 3.00-2.98(m,
3H), 2.81(m, 2H), 2.50(s, 3H), 1.98(m, 2H), 1.87-1.71(m, 2H).

</‘E‘ Al 215>

SEFREIG-G-@-EFR2EAL)-38-H oA A S £[3.2.115 ©-8-2)-3-
%iEi%)-S-ﬂﬂ gol&£F=d-12H)-2 9 A=

F
i or
F
NH 6 N
@\/\N/N
(0]
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71 AN e 2069] WA 104 AL
8-fluoro-3-(3-hydroxypropyl)-1H-isochromen-1-one-s th 4! O}oﬁ'
7-fluoro-3-(3-hydroxypropyl)-5-methyl-1H-isochromen-1-one-- A}-8&} 31, T 7|
30l A A}-8-¢F 6-(3,8-diazabicyclo[3.2.1]octan-3-yl)nicotinonitrile 3HCI & t] 21 3} ¢
3-(4-fluorophenyl)-3,8-diazabicyclo[3.2.1]octane 2HCIE A-8-3}= 412 A 9| 3L,
371 A A el 20600 wheh HA 5ot E S e 5 ASdTh

'H NMR (300MHz, DMSO-d6) & 11.43(br, 1H), 7.61(d, 1H, J = 9.9 Hz), 7.39(d, 1H,
J=9.9 Hz), 7.03-6.98(m, 2H), 6.80(m, 2H), 6.41(s, 1H), 4.63(m, 1H), 4.46(m, 1H),
3.46-3.38(m, 2H), 2.77-2.64(m, 6H), 2.43(s, 3H), 1.86-1.76(m, 4H).

<A A 4] 216>
3-3-3-4-F 229 9)-38-t] o} Au} o] A| F 2[3.2.1] 2 &-8-¥)-3-2 A X 2 H).7-
Zzo 2. 5ugo|4H %%1(2}1)-%94 A Z

R

A7 A Aol 2069] @A 10| A AF-S-gE
8-fluoro-3-(3-hydroxypropyl)- 1H-isochromen-1-ones tl 4l 5}¢]
7-fluoro-3-(3-hydroxypropyl)-5-methyl-1H-isochromen-1-one-& AF-&3}aL, T
30l A A28t 6-(3,8-diazabicyclo[3.2.1]octan-3-yl)nicotinonitrile 3HCI & T 21 5}¢]
3-(4-chlorophenyl)-3,8-diazabicyclo[3.2.1]octane 2HC1E AF-g-3}= 512 A €] 3} a1,
871 A A el 20600 wheh HA4 5ok E S e ST

'"H NMR (300MHz, DMSO-d6) 6 11.41(br, 1H), 7.61(d, 1H, J = 9.0 Hz), 7.37(d, 1H,
J=9.3 Hz), 7.20-7.17(m, 2H), 6.81-6.78(m, 2H), 6.40(s, 1H), 4.63(m, 1H), 4.47(m,
1H), 3.47(m, 2H), 2.77-2.67(m, 6H), 2.42(s, 3H), 1.81-1.76(m, 4H).

<A A 4 217>
Z2223-3-3-(6-ZF 225 & d-3-9)-3,8-T) o} A H} o] A| F £ [3.2.1]% EF-8-
-3-2A4Z2H).5-HEo| A l—gﬂ-l(zﬂ)-%ﬂ A %

G

71 A ATl 2069] A 1914 AHE-F
8-fluoro-3-(3-hydroxypropyl)- 1H-isochromen-1-ones tl 41 5}¢]
7-fluoro-3-(3-hydroxypropyl)-5-methyl-1H-isochromen-1-one-& A}-&-3}aL, A
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30l A A}-8-gF 6-(3,8-diazabicyclo[3.2.1]octan-3-yl)nicotinonitrile 3HCI & tf] 21 3} ¢
3-(6-fluoropyridin-3-yl)-3,8-diazabicyclo[3.2.1]octane 3HCIE A}-8-3F= &
A elskar, 7] AR e 20600 whet A 53 S S 5 A

'H NMR (300MHz, DMSO-d6) & 11.41(br, 1H), 7.64(s, 1H), 7.60-7.57(m, 1H),
7.41-7.34(m, 2H), 6.98-6.95(m, 1H), 6.39(s, 1H), 4.63(m, 1H), 4.47(m, 1H),
3.51-3.44(m, 2H), 2.89-2.64(m, 6H), 2.42(s, 3H), 1.85-1.76(m, 4H).

<A Al o] 218>
6-8-3-(T-ZF 2 25-ME-1-24-12-UJ 20| 2FEHU3-UTEH 2 Y)-3,
8-tj o} A}u}o] ]%i[3.2.1]—°—%-3-°£)1«]i*5] =UEH Ax

ol o

A7 A Aol 2069] @A 104 AF-S-gE
8-fluoro-3-(3-hydroxypropyl)- 1H-isochromen-1-one-s tl 41 5}¢]
7-fluoro-3-(3-hydroxypropyl)-5-methyl-1H-isochromen-1-one& A8 3h= 21 -&
AlelskaL, /7] A ol 20600 whel 54 B s da 5 AT

'H NMR (300MHz, DMSO-d6) & 11.44(br, 1H), 8.47(s, 1H), 7.88-7.84(m, 1H),
7.62-7.59(m, 1H), 7.39-7.37(m, 1H), 6.80(d, 1H, J = 9.3 Hz), 6.41(s, 1H), 4.65(m, 1H),
4.50(m, 1H), 4.12-4.08(m, 2H), 2.95-2.91(m, 2H), 2.79(m, 4H), 2.43(s, 3H),
1.91-1.58(m, 4H).

<A Al 4 219>
EFQ 2 3(3-3-GB-EF229Ed-2-9)-3,8-T] o} &pulo| A F 2[3.2.1] 2 E-8-
-3-SAZ2H).5-HEo| AF ”a‘—ﬂ-l(ZH)-%Q—] A %

ol o

A7 A Aol 2069] @A 104 AF-S-gE
8-fluoro-3-(3-hydroxypropyl)- 1H-isochromen-1-one-s tl 41 5}¢]
7-fluoro-3-(3-hydroxypropyl)-5-methyl- 1H-isochromen-1-one-& A}-&-3}aL, T
30| 4] A}-83F 6-(3,8-diazabicyclo[3.2.1]octan-3-yl)nicotinonitrile 3HC1 & t 21 5}
3-(5-fluoropyridin-2-yl)-3,8-diazabicyclo[3.2.1]octane 3HCIE A}-8-3F= A&
Al9latar, 4] 2 A ol 2060 ek B4 SHHES AE 5 Ik

IH NMR (300MHz, DMSO-d6) & 11.44(br, 1H), 8.06(d, 1H, J = 3.0 Hz), 7.61(d, 1H,
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J=9.3 Hz), 7.52-7.46(m, 1H), 7.38(d, 1H, J = 9.3 Hz), 6.72-6.69(m, 1H), 6.41(s, 1H),
4.64(m, 1H), 4.50-4.48(m, 1H), 3.88-3.82(m, 2H), 2.81-2.76(m, 6H), 2.42(s, 3H),
1.90-1.66(m, 4H).

[1692]

[1693] <A A] 4] 220>
6-8-3-(7-ZF22-1-22-12-U3 =20 2FA=H-3-U) T 23 2. Y)3,8-t] o} =}
Hlol Al ZF 2[3.2.1]1% &-3-Y)Y = E] J_q EFY A2

mﬁ

[1695] 7371 A Al 2069 DH# 1o] A AR
8-fluoro-3-(3-hydroxypropyl)- 1H-isochromen-1-one-s t 41 5}¢]
7-fluoro-3-(3-hydroxypropyl)- 1H-isochromen-1-one-2 AF&-8H= A& A 9] 3} aL,
471 Al e 20600 whet H A 8 ES A2 5 AT

[1696] 'H NMR (300MHz, DMSO-d6) 6 11.40(br, 1H), 8.47(d, 1H, J = 2.1 Hz),
7.88-7.84(m, 1H), 7.76-7.72(m, 1H), 7.64-7.59(m, 1H), 7.53-7.47(m, 1H), 6.80(d, 1H,
J=9.3), 6.42(s, 1H), 4.65(m, 1H), 4.51-4.49(m, 1H), 4.11-4.08(m, 2H), 2.96-2.92(m,
2H), 2.76(m, 4H), 1.88-1.58(m, 4H).

[1694]

[1697]
[1698] <A d 221>
4-(4-3-(5-F&-56-H 3| E2-1,6- 2 2| d-7-H T2 ) o 2 -1- )il =Y

Ede ¥4
[1699] o /©/CN
N NH N
® 9
N = N
[1700] XAl 1 : tert-butyl 4-(4-cyanophenyl)piperazine-1-carboxylate®] #| %
[1701] cat. Pd(OAc), CN
(\NH CN cat. XPhos /©/
Cs,CO3
A T oy
Boc Br Toluene, reflux B _N
o

[1702]  tert-butyl piperazine-1-carboxylate (70.0 g, 0.38 mol4-bromobenzonitrile (82 g, 0.45
mol)< =<l (1.5 Lol =215, Pd(OAc), (8.4 g, 0.04 mol), XPhos (9.0 g, 0.02
mol), Cs,CO; (147 g, 0.45 mol)E & AT}, 100°Col A 15A]1ZF &-QF ik &

/\Ol—i = 1@7}3],0:11—4. H].P_oﬂ% EtOAcE g'ﬂ Al 3} C] %._E-_ /\ﬂ =] g],oﬂ q.
F 718 E MgSO, Foll A Az, o3&k 3 Zhtstol| A S8 sHAA A4 €
AiEs A A AR EIYI E o] &38ho] -4 33HE tert-butyl
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[1705]
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[1710]
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[1714]
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[1716]
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4-(4-cyanophenyl)piperazine-1-carboxylate (90 g, 83%)= A %},
'H NMR (300MHz, CDCl;) 67.53-7.50(m, 2H), 6.87-6.85(m, 2H), 3.60-3.57(m, 4H),
3.33-3.29(m, 4H), 1.49(s, 9H).

A 2 : 4-(piperazin-1-y)benzonitrile 2HC1S] A%

CN CN
/©/ 4N HCl in dioxane ©/
o o

_N HN
Boc 2HCI

tert-butyl 4-(4-cyanophenyl)piperazine-1-carboxylate (80 g, 0.28 mol)°ll 4N
HCl/dioxane (1400 mL)E €31 1541 {F 5o nlREEQITE vES-F A H A &
A E 3L EtOAcE Al & 3Fo] &2 3} 3+ & 4-(piperazin-1-yl)benzonitrile 2HCI (72 g,
100%)< A At}

'H NMR (300MHz, DMSO-d6) 89.46(br, 1H), 7.67-7.64(m, 2H), 7.11-7.08(m, 2H),
3.61-3.59(m, 4H), 3.19(m, 4H).

T4 3 : methyl 2-bromonicotinate & A &

o Mel 2.0eq o
N OH K2CO3 3.0eq (\fko/
| N”  Br DMF 0.3M P
2-bromonicotinic acid (10 g, 49.5 mmol)< DMF (165 mL)°ll = 21%, K,CO; (20.5
g, 148.5 mmol)E 0°Col| A @31 304 7F ksl gl o), Wh-§- < of] Mel (14.1 g, 99.0
mmol)$ 0°Col A 33| A 7heh 3, Aol A 15A13F anksl i ot vhg- oS
EtOAc®E 343t & Na,S,0, 78 9 3% NH,Cl -8 9 0 2 A #5131t}
Fr71-8 vl & MgSO, = 12, o 78k 3 Zhststol A Sk s H5A A A
L2 3} 31 Z-methyl 2-bromonicotinate (9.65g, 90%)2 ¥ At
'H NMR (300MHz, CDCl;) 68.49-8.47 (m, 1H), 8.09-8.06 (m, 1H), 7.37-7.33 (m,
1H), 3.96 (s, 3H).

T 4 : methyl 2-(5-hydroxypent-1-vn-1-vDnicotinate 2] A £

Cul 5mol%
o) Pd(PPh;),Cl, 5mol% o
TEA 3.0eq s
pd
| RS o, ///V\OH | ~ (0]
= CH;CN 0.3M =

N Br OH

methyl 2-bromonicotinate (9.65 g, 44.67 mmol)< CH;CN (220 L) ©f] =515
4-Pentyn-1-ol (4.51 g, 53.60 mmol), Pd(PPh;),Cl, (1.57 g, 2.23 mmol), Cul (425 mg,
2.23 mmol)S ¥ it} #F-&-lo] TEA (13.56 g, 134.01 mmol)< 2] 7}3F &,
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80°Cel| A 154 H&F nlvkst

o] 7ol & Zhqtalol A Fk %‘—%é}&’iﬁ}

FgAoZ M {78 E
Al

]
tEI‘O—HEl

PCT/KR2020/014947

Kel
AN

3te] o st}

EtOAcE 3] 4] 3} 31 NH,CI
MgSO,= A%, o] 3+ & Zhgtatol A &
AE)7bd AntE1d 9 & o] g8te] B2 53 E

methyl 2-(5-hydroxypent-1-yn-1-yl)nicotinate (8.0 g, 82%)= =

'H NMR (300MHz, CDCl;) 68.68-8.66 (m, 1H), 8.22-8.19 (m, 1H), 7.30-7.27 (m,
1H), 3.94 (s, 3H), 3.88-3.86 (m, 2H), 2.69-2.65 (m, 2H), 2.17 (br, 1H), 1.96-1.90 (m,

2H).

A 5 - 7-(3-hydroxypropyl)-5H-pyrano[4.3-b]pyridin-5-one 2] A%

[o] (o}
NaOH 3.0e
= o~ 4‘1» B OH
| _ THF/MeOH/H,0O | >
NN OH NN

AgNO3

methyl 2-(5-hydroxypent—l—yn—l—yl)nicotinate (8.0 g, 36.49 mmol)<
THF/MeOH/water (100/25/25 mL)°ll =<1 ¥ LiOH-H,O (7.66 g, 182.45 mmol)<

31 kol A 15 Al ZFEoF awwkal ol o ukg-

&) o oL= =
C)Qll]E_' 71:'1_1:"L

Folol 558 5

EtOAc®E 3]4]&}a1 6N HCIE H A 3| & 718t o). #7181 & MgSO, 2 Zii,

o shata ket A Fu EE AT $ 5

=

915 AgNO; (312 mg)S ¥t @P%oa
At sle] &l & Al A o wk-g- oY

A% ﬂ%ﬂ%ﬁﬁﬂEM@@iﬂioﬁ*

33T 7

)
O

~
LT,DHE}
L

-

AAA AHES A7 g 2ntE 189 E o] 8319
7-(3-hydroxypropyl)-5H-pyrano[4,3-b]pyridin-5-one (300 mg, 4%)= AT}

'H NMR (300MHz, DMSO-d6) 68.94-8.92 (m, 1H), 8.45-8.42 (m, 1H), 7.57-7.53
(m, 1H), 6.67 (s, 1H), 4.59-4.56 (m, 1H), 3.51-3.45 (m, 2H), 2.65-2.60 (m, 2H),

1.84-1.77 (m, 2H)

A 6 : 3-(5-0x0-5H-pvrano[4.3-blpyridin-7-v1)pro

o
MsClI
| ~ o TEA
N OH
N DMF

o S o} A E (25 mL)o]l
[e]

1 methanesulfonate 2] Al &=

OMs

dl-
=

OH

7-(3-hydroxypropyl)-5H-pyrano[4,3-b]pyridin-5-one (300 mg, 1.46 mmol)-& DMF
(7 mL)°l| ¥ <213, MsCI(217 mg, 1.90 mmol)& 0°Coll 4 & 7}l a1 30%-3F
W EFSFATE TEA (2.21 g, 2.19 mmol) 0°Coll Al & 7}&kar -0l A 15 A 3HE<F
ket lvh, §h3-ol-& EtOAc®E 34 gk 7, B Al st 3lt). # 718 & MgSO,

ol A Az, o 3 F Zhststol A S F
AREIYIE o] &5t H 2 5=

7.

:‘L—I_

AA -

2

fus

=
T

B8 47



WO 2021/086077 PCT/KR2020/014947

[1728]

[1729]
[1730]

[1731]

[1732]

[1733]

[1734]
[1735]

[1736]

[1737]

157

3-(5-0x0-5H-pyrano[4,3-b]pyridin-7-yl)propyl methanesulfonate (150 mg, 36%)-<

= }\}\];}

'H NMR (300MHz, DMSO-d6) 68.95-8.93 (m, 1H), 8.45-8.43 (m, 1H), 7.58-7.54
(m, 1H), 6.72 (s, 1H), 4.32-4.27 (m, 2H), 3.19 (s, 3H), 2.74-2.68 (m, 2H), 2.08-2.04
(m, 2H)

A7

4-(4-(3-(5-0x0-5H-pyrano[4.3-b]pyridin-7-y])propyl)piperazin-1-yl)benzonitrile &]

A £
/©/CN
2HCI
N
H@ o) /©/ N

0
Cre_ Cre_
NT N OMs NaHCO3 NT NF N

Nal
MeCN

3-(5-oxo0-5SH-pyrano[4,3-b]pyridin-7-yl)propyl methanesulfonate (150 mg, 0.53
mmol)E CH;CN (11mL)°l =<1 ¥, 4-(piperazin-1-yl)benzonitrile 2HCI (223 mg,
0.8 mmol), NaHCO; (223 mg, 2.65 mmol), Nal (159 mg, 1.06 mmol)S ¥ 1 T}
80°CO 4] 15 AIZEEQE SLHk e Th WES o2 BiOACE 543 5, B2
AR5 57181 E MeSO, oA 71z, ol ahak F shatol A S
FEANA ALY AR ES Aeohd AR EDH Y E o] &3to] HAHF{E
4-(4-(3-(5-oxo-5H-pyrano[4,3-b]pyridin-7-yl)propyl)piperazin-1-yl)benzonitrile (160
mg, 81%)S At

'H NMR (300MHz, DMSO-d6) §8.94-8.92 (m, 1H), 8.44-8.41 (m, 1H), 7.57-7.53
(m, 2H), 7.01-6.98 (m, 2H), 6.69 (s, 1H), 3.32-3.19 (m, 4H), 2.66-2.38 (m, 6H),
1.87-1.82 (m, 2H)

o /@‘CN 7N NH3 (in MeOH) o /@c"
) N " “NH K\N

NP NS | NP N
4-(4-(3-(5-oxo-5H-pyrano[4,3-b]pyridin-7-yl)propyl)piperazin- 1-yl)benzonitrile (160
g, 0.43 mmol)E 7N NHy/MeOH (20 mL) f] =<1 ¥, 80°Col| 4| 154 7H& <k
WHEERI T S ol e A} e o & wzbal B 7kolElol| A Fuk e E: A A A E

TS MeOHE A AASIe] 223138
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4-(4-(3-(5-0x0-5,6-dihydro-1,6-naphthyridin-7-yl)propyl)piperazin- 1-yl)benzonitrile

(121 mg, 75%)E AN}

'H NMR (300MHz, CDCl;) 6 8.86-8.84 (m, 1H), 8.56-8.54 (m, 1H), 7.52-7.49 (m,
2H), 7.34-7.30 (m, 1H), 6.91-6.88 (m, 2H), 6.53 (s, 1H), 3.59-3.57 (m, 4H), 2.81-2.72
(m, 6H), 2.58-2.54 (m, 2H), 1.96-1.95 (m, 2H).

<A Al o 222>

6-(4-(3-(5-52-5,6-0 3| E2-1,6- = W g ©.7.9) = 2 85 o] 2} 21-1- Q)] 2 )

=ELY T4

A 1 : 7-(3-hydroxypropyl)-5SH-pyrano[4.3-b]pyridin-5-one 2] A&

o N7
N
X7 ONH N
DSV
N
0
Xy oH
z >on o+ |
N° Br

Cul 10mol% fo)
NaOMe (1.0 eq)
NaOH (1.0 eq) | X (o]
. N OH
Dioxane N
100C, 15hr, sealed tube

pent-4-yn-1-ol (5.0 g, 59.44 mmol)E 1,4-dioxane (1.2 L)l =<1 ¥,
2-bromonicotinic acid (16 g, 65.38 mmol), Cul (1.13 g, 5.94 mmol), MeONa (3.21 g,
59.44 mmol), NaOH (2.38 g, 59.44 mmol)& & I t}. ¥H-&-ol-& 100°Col A
4841 3HE et nlRESEI T Celites &3to] o] 2 5, of 3p ol & Zh<tatol| A
& 55T 55 & EtOAcE 34 61l NH,Cl -8 9 & &2 A 2 5} 3t}
F71-8vl S MgSO,& &, o 35k 5 et A S s A A A LA S

EtOAcE A2 43l 54313 =

7-(3-hydroxypropyl)-5H-pyrano[4,3-b]pyridin-5-one (2.1 g, 17%)2 & 1t}
'H NMR (300MHz, DMSO-d6) 68.94-8.92 (m, 1H), 8.45-8.42 (m, 1H), 7.57-7.53
(m, 1H), 6.67 (s, 1H), 4.59-4.56 (m, 1H), 3.51-3.45 (m, 2H), 2.65-2.60 (m, 2H),

1.84-1.77 (m, 2H).

A 2:7—13-hydroxyp_ropyl)-1,6—naphthyridin-5(6H)—one:]° Al A

o 7N NH3 (in MeOH)

o

N OH

N OH

7-(3-hydroxypropyl)-5H-pyrano[4,3-b]pyridin-5-one (2.1 g, 10.23 mmol)E 7N NH,
/MeOH (1000 mL)ol| =5 <15, 80°Cell A 15A] (M5 <t aiykal gl et whg o -&

Zd)l ===

Aoz WA T, 7ol A

[s)

=

s=A

1A AA % 314 S McOH=E
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A A A sho] 34 813FE 7-(3-hydroxypropyl)-1,6-naphthyridin-5(6H)-one (1.0 g,
48%)5 LAtk

'H NMR (300 MHz, DMSO-d6) 6 1154 (s, 1H), 8.87-8.86 (m, 1H), 8.43-8.41 (m,
1H), 7.43-7.42 (m, 1H), 6.46 (s, 1H), 4.59-4.57 (m, 1H), 3.45-3.43 (m, 2H), 2.60-2.50
(m, 2H), 1.81-1.76 (m, 2H).

o
MsCI o
| X NH TEA | = NH
P OH
N7 DMF NT F OMs

7-(3-hydroxypropyl)-1,6-naphthyridin-5(6H)-one (420 mg, 2.06 mmol)< DMF (10
mL)°l ¥ 213, MsCl (0.366 mL, 4.74 mmol)2 0°Coll A 4 7}skat 3047k
W HESF T TEA (1.1 mL, 8.24 mmol)& 0°Coll Al & 7FakaL 2201 A 15 Al ZHE <t
whatolch. vk o1& EtOAc® 34 gk 7, B Al st 3lt). #7181 & MgSO,
Poll i 1z, o] 3k 3 Zhstatoll A T 5 F A1 A AAE L4 E MeOH=E
AR st 54 3}gHE 3-(5-0x0-5,6-dihydro- 1,6-naphthyridin-7-yl)propyl
methanesulfonate (53 mg, 9%)< A 1t}

H NMR (300 MHz, DMSO-d6)  11.60 (s, 1H), 8.87-8.86 (m, 1H), 8.45-8.43 (m,
1H), 7.43-7.72 (m, 1H), 6.49 (s, 1H), 4.27-4.25 (m, 2H), 3.19 (s, 3H), 2.68-2.63 (m,
2H), 2.09-2.05 (m, 2H).

> Rl

O

A 4
6-(4-(3-(5-0x0-5.6-dihydro-1.6-naphthyridin-7-yl)propvl)piperazin-1-yl)nicotinonitrile

ol Az

Hel NN
o
NTON o
o
HNJ NaHCO3 o = |
| X NH Nal | X NH K\N \N
NT F OMs MeCN NP N
80°C , 15hr

3-(5-0x0-5,6-dihydro-1,6-naphthyridin-7-yl)propyl methanesulfonate (50 mg, 0.177
mmol)& CH;CN (5 mL)oll =<1 ¥, 6-(piperazin-1-yl)nicotinonitrile 3HCI (69 mg,
0.266 mmol), NaHCO; (74 mg, 0.885 mmol), Nal (53 mg, 0.354 mmol)< % %I T}
HE-3 22 80°Cell A 15 A 3HE S kst it /E-3-<-& EtOAc® 3413k 7, &=
AT 71718 v S MgSO, ol A =, o 343 3 Zhshatol M
SEANA AR E AFES H7H AmvtEIHY & o] &8to] A s E
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6-(4-(3-(5-0x0-5,6-dihydro-1,6-naphthyridin-7-yl)propyl)piperazin-1-yl)nicotinonitrile
(17 mg, 26%)2 A AT}

'H NMR (300MHz, CDCl;) 6 8.86-8.85 (m, 1H), 8.57-8.55 (m, 1H), 8.41 (s, 1H),
7.64-7.61 (m, 1H), 7.35-7.33 (m, 1H), 6.64-6.61 (m, 1H), 6.55 (s, 1H), 3.96-3.95 (m,
4H), 2.83-2.79 (m, 2H), 2.70-2.68 (m, 4H), 2.58-2.55 (m, 2H), 1.96-1.95 (m, 2H).

<A A o 223>
7-3-4-4-ZF 29 )9 H g2 -1-d)Z2 I 1,6- L} = 8] d-5(6H)-2 9 A=

i oy
X" "NH ﬁN

N N
N

7] A AT o] 2229] @A 401l 4] A3t 6-(piperazin-1-yl)nicotinonitrile 3HC1-S-
o] Al 5} 1-(4-fluorophenyl)piperazine 2HCI-S- AF-8-3}= A1 2 A €] 3FaL, 471
Al el 2220 whe} EA 51928 g 5 Sl

'H NMR (300MHz, CDCl5) 6 8.85-8.84 (m, 1H), 8.58-8.56 (m, 1H), 7.34-7.31 (m,
1H), 7.00-6.95 (m, 4H), 6.54 (s, 1H), 3.35-3.34 (m, 4H), 2.79-2.76 (m, 6H), 2.57-2.53
(m, 2H), 1.95-1.94 (m, 2H).

<A A o 224>
7-3-4-3-ZF 29 d)¥ H g2 -1-F) T2 F)-1,6- 1} Z € 2] d-5(6H)-22] A=
F

ST

= N
N =

A1 A Ao 2229 @A 400 A A8 6-(piperazin-1-yl)nicotinonitrile 3HCI-E
tfA13}e] 1-(3-fluorophenyl)piperazine 2HCI-S AF&-3F= A& Al 9 5kaL, 47|
A Aol 2220]] whet H A BEHES A 5 U

'H NMR (300MHz, CDCl;) 6 8.85-8.84 (m, 1H), 8.58-8.56 (m, 1H), 7.34-7.18 (m,
2H), 6.73-6.62 (m, 2H), 6.53 (s, 1H), 3.47-3.43 (m, 4H), 2.80-2.74 (m, 6H), 2.57-2.54
(m, 2H), 1.96-1.95 (m, 2H).

<A Al o 225>
4-8-(3-(5-%2-5,6-T 3 E2-1,6- 4= DT d.7-9) Z 2 8).38.T] of Al o] A| F 2
[3.21]2E-3- ) EEH] A%
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A7) A AL o] 2229] WA 401 A AF-8-3F 6-(piperazin-1-yl)nicotinonitrile 3HC1S-
EIENECTE 4—(3,8-d1azab1cyclo[3.2.l]octan-3-yl)benzon1tr1le 2HCIE AH&-3h= 31&

Al el staL, 7] AA o 2220 whet B2 51 e=-S S 5 AT

'H NMR (300MHz, CDCl;) 6 12.01(br, 1H), 8.86-8.84(m, 1H), 8.55 (d, 1H,J =7.8
Hz), 7.51-7.48(m, 2H), 7.34-7.30(m, 1H), 6.83-6.80(m, 2H), 6.53(s, 1H), 3.50-3.45(m,
6H), 2.86-2.82(m, 2H), 2.60-2.58(m, 2H), 2.09(m, 2H), 1.94(m, 2H), 1.82-1.79(m,
2H).

<A Al o] 226>
5-(4-(3-(5-%2-5,6-0 S| = 2-1,6- U ZE B d-7- )T 2 9) 3 H| & 31 -1- ) F F 8]
wUEH A2

(o] =

N NH NS
N/ = N
A7] A AL o] 2229] WA 401 A AF-8-3F 6-(piperazin-1-yl)nicotinonitrile 3HC1-S-
tf 213} 5-(piperazin-1-yl)picolinonitrile 3HCI-S AF-8-31= A& A 9] 3141, 47|
AAlel] 2220 whe} A 51928 Ag 5 Sl
'H NMR (300MHz, CDCI;) 6 8.87-8.85 (m, 1H), 8.56-8.53 (m, 1H), 8.35 (s, 1H),
7.54-7.52 (m, 1H), 7.35-7.33 (m, 1H), 7.14-7.11 (m, 1H), 6.54 (s, 1H), 3.65-3.64 (m,

4H), 2.76-2.75 (m, 6H), 2.59-2.58 (m, 2H), 1.96-1.95 (m, 2H).

N_ _CN

<A Al o] 227>
7-3-(4-2-FF 229 g d-4-)7 7 & H-1-9)Z 2 ¥)-1,6- 1+ = ] A -5(6H)-2
o] Az

| j /NH N(\N N
N
A7) A AL o] 2229] WA 400 A AF-8-3F 6-(piperazin-1-yl)nicotinonitrile 3HC1-S-
th A&} 1-(2-fluoropyridin-4-yl)piperazine 3HC1S- AF-8-3F= A& A 9] 8l a1, 47]
A el 22200 whet EA 5SS A8 AU
'H NMR (300MHz, CDCl5) 6 12.12(br, 1H), 8.87-8.53(m, 1H), 8.57(d, 1H,J =7.8
Hz), 8.00(d, 1H, J = 5.4 Hz), 7.35-7.31(m, 1H), 6.83(m, 1H), 6.78-6.77(m, 1H), 6.54(s,

1H), 3.81-3.79(m, 4H), 2.82-2.78(m, 2H), 2.69(m, 4H), 2.58-2.54(m, 2H), 1.96(m,
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2H).
<A Al o 228>

7-(3-(3-4-F 22 ¥ d)-38-T] oL A ul o] A| F 2 [3.2.11 S ©-8- L) Z 2 F)-1,6- 1+ =
g9 d-5(6H)-2 9] &7

Cl
i r
N/ P N

A 1 ; 7-(3-hydroxypropyl)-5H-pyranol[4.3-blpyridin-5-one 2] A &

Cul 10mol% fo)

(o]
NaOMe (1.0 eq)
S OH NaOH (1.0 eq) N (0]
N Br

Dioxane N
100 T, 15hr, sealed tube

pent-4-yn-1-ol (2.52 g, 30 mmol)E dioxane(500 mL)°ll =<1 ¥, 2-bromonicotinic
acid (8.15 g, 33 mmol), Cul (571 mg, 3.0 mmol), MeONa (1.62 mg, 30 mmol), NaOH
(1.2 mg, 30 mmol)-& & AT} ¥ A& 100°Co| A 15A] {H&oF nHksl it
Celite s 5-5to] o] 1} -, o] o) & Zhatel| A Sk 5563tk 5 F &
EtOAcE 3]A]3}5l NH,Cl 78 9 0 & A & 33l o} 177181 & MgSO,.& 71 =&,
o gk 5 Zehetell A S FFHAIA B LA S EtOAcE A4 g sk
524 31312 7-(3-hydroxypropyl)-5H-pyrano[4,3-b]pyridin-5-one (3.1 g, 50%)<
a5k,

'H NMR (300MHz, DMSO-d6) 68.94-8.92 (m, 1H), 8.45-8.42 (m, 1H), 7.57-7.53
(m, 1H), 6.67 (s, 1H), 4.59-4.56 (m, 1H), 3.51-3.45 (m, 2H), 2.65-2.60 (m, 2H),
1.84-1.77 (m, 2H)

A 2 : 3-(5-0x0-5SH-pyrano[4.3-blpyridin-7-yDpropyl methanesulfonate 2] A =

o
MsCl o
N o TEA o
s OH
N DMF NTNF OMs

7-(3-hydroxypropyl)-5H-pyrano[4,3-b]pyridin-5-one (3.77 g, 18.37 mmol)< DMF
(92 mL) °f] =<1 $, MsCl (4.84 g, 42.25 mmol)-& 0°Cel| 4] 4 7}&}a1 30-3F

W HESFSITE TEA (7.44 g, 73.48 mmol)-S 0°Coll Al 2 7}8FaL Aol 4] 15 Al ZF& <t

H]-o]—o"ﬂ- =] = o A& EtOAcE ;—ﬂ}‘\jl 3+ Fr], Z2 A il;]_oﬂq_ VAR = MgSO,
ol A Az, o gk Zhststoll A S FHAA A E LA E MeOH=E
A A A ko] -4 332 3-(5-0x0-5H-pyrano[4,3-b]pyridin-7-yl)propyl
methanesulfonate (2.8 g, 55%)S A %t}

'H NMR (300MHz, DMSO-d6) 68.95-8.93 (m, 1H), 8.45-8.43 (m, 1H), 7.58-7.54
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(m, 1H), 6.72 (s, 1H), 4.32-4.27 (m, 2H), 3.19 (s, 3H), 2.74-2.68 (m, 2H), 2.08-2.04
(m, 2H).

A3
7-(3-(3-(4-chlorophenyl)-3.8-diazabicyclo[3.2.1]octan-8-v)propy)-SH-pyrano[4.3-b

yridin-5-one 9] A%

cl
i 0

o o N

NTNF OMs NaHCO3 NP N

Nal
MeCN
80°C , 15hr

3-(5-ox0-SH-pyrano[4,3-b]pyridin-7-yl)propyl methanesulfonate (100 mg, 0.353
mmol)S CH,CN (20mL)°l| %<1 &,
3-(4-chlorophenyl)-3,8-diazabicyclo[3.2.1]octane 2HCI (146 mg, 0.494 mmol),
NaHCO; (148 mg, 1.765 mmol), Nal (106 mg, 0.706 mmol)3 ¥ 1 t}. 80°Col| A
AL 15 A g anksk i), Hhg- o5 EtOAc R 314 % 5], =2 Al 28kl
F71-8 & MgSO, el A Az, o3 gt 3 Zdstell A S sHAA AL |
AFES A2 ARrbE IS o] S5l BARTR
7-(3-(3-(4-chlorophenyl)-3,8-diazabicyclo[3.2.1]octan-8-yl)propyl)-SH-pyrano[4,3-b]p
yridin-5-one (78 mg, 54%)S A AT}

'H NMR (300MHz, CDCl;) 6 8.88-8.86(m, 1H), 8.48-8.45(m, 1H), 7.38-7.36(m,
1H), 7.17-7.13(m, 2H), 6.68-6.65(m, 2H), 6.56(s, 1H), 3.32-3.26(m, 4H), 2.92-2.89(m,
2H), 2.74-2.69(m, 2H), 2.50-2.45(m, 2H), 1.97-1.90(m, 4H), 1.74-1.71(m, 2H).

A 4
7-(3-(3-(4-chlorophenyl)-3.8-diazabicyclo[3.2.1]octan-8-v1)propyD)-1.6-naphthyridin-5

(6H)-one 2] A%

TN N N N

7-(3-(3-(4-chlorophenyl)-3,8-diazabicyclo[3.2.1]octan-8-yl)propyl)-SH-pyrano[4,3-b
Ipyridin-5-one (78 mg, 0.198 mmol)E 7N NH; (in MeOH) (20 mL) ©f i1
80°COll Al 15A] & Qt mHkght), A0 2 23|41, 553k A LA,
Aq] drrtE ] 3 5, wehE =2 A A sto] 54 35eHE
7-(3-(3-(4-chlorophenyl)-3,8-diazabicyclo[3.2.1]octan-8-yl)propyl)-1,6-naphthyridin-5
(6H)-one (34 mg, 44%)E A At}

7N NH3 (in MeOH)
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'H NMR (300MHz, CDCl;) 6 8.85-8.84 (m, 1H), 8.56-8.54 (m, 1H), 7.31-7.25 (m,
2H), 7.19-7.16 (m, 2H), 6.77-6.74 (m, 2H), 6.51 (s, 1H), 3.46-3.45 (m, 2H), 3.40-3.29
(m, 4H), 2.82-2.80 (m, 2H), 2.59-2.57 (m, 2H), 2.07-1.84 (m, 6H).

<A Al o 229>
5-(8-(3-(5-54-5,6-H 3| = 2-1,6- T ]| d-7-Y) T 2 H)-3,8-T] o} AL o] A E =
[3.2115&-3- DA FHY=HUELY Az

%@U

/\1—7 /\I;\ 228 o 1:}74 301 }\1 /\]._9.5}
3-(4-chlorophenyl)-3,8-diazabicyclo[3.2.1]octane 2HC1 & T} 21 5}
5-(3,8-diazabicyclo[3.2.1]octan-3-yl)picolinonitrile 3HCl-& AF-&-3}= 31 -&

A elskar, 7] AA o 22800 upel A S gHES S 5 AU

'H NMR (300MHz, CDCl;) 6 8.85-8.84 (m, 1H), 8.55-8.53 (m, 1H), 8.13-8.12 (m,
1H), 8.04-8.01 (m, 1H), 7.64-7.63 (m, 1H), 7.33-7.28 (m, 1H), 7.11-7.10 (m, 1H), 6.54
(s, 1H), 3.55-3.43 (m, 4H), 2.87-2.83 (m, 2H), 2.60-2.58 (m, 2H), 2.09-2.08 (m, 2H),
1.95-1.94 (m, 2H), 1.84-1.82 (m, 2H), 1.63-1.62 (m, 2H).

<A Al 4 230>
7-3-(3-4-EF 229 d)-3 8-t o} Ao A FE2[3.2.1]5&-8-) T2 1,6- L} =
g3 d-5(6H)-29] A=

f\ﬁ»w@

/\L7 /\I}\ 228-/] 1:}74 301 }\1 /\]._9.3}
3-(4-chlorophenyl)-3,8-diazabicyclo[3.2.1]octane 2HCI-&- th 215} o]
3-(4-fluorophenyl)-3,8-diazabicyclo[3.2. l]octane 2HCIS AME3F= 21 & A 93} a,
71 A Al 22800 whef EA SRS A& 5 AT

'H NMR (300MHz, DMSO-d6) 6 11.68(br, 1H), 8.85-8.84(m, 1H), 8.40(d, 1H, J =
7.2 Hz), 7.42-7.37(m, 1H), 7.03-6.97(m, 2H), 6.80-6.76(m, 2H), 6.47(s, 1H),
3.33-3.27(m, 4H), 2.82-2.79(m, 2H), 2.67-2.62(m, 2H), 2.42-2.37(m, 2H),
1.84-1.80(m, 4H), 1.64-1.62(m, 2H).

<A Al 4 231>
7-3-3-(5-FF 223 2| d-2-9)-3,8-T] o} A H} o A| E 2[3.2.1]F &F-8- ) T 2 H).
1L,6- U= g 2 d-5(6H)->2 A=
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@iw@

/\1—7 /\1}\ 2284 D}—ﬁ ’;o] /\1 /\}_Qﬁl—
3-(4-chlorophenyl)-3,8-diazabicyclo[3.2.1]octane 2HC1-S- th 215} <]
3-(5-fluoropyridin-2-yl)-3,8-diazabicyclo[3.2.1]octane 3HCI-S A}-&35F= A
A elskar, 7] AA o 228¢]) whe} A 5 ES A S 5 AU

'H NMR (300MHz, DMSO-d6) 6 11.72(br, 1H), 8.85(d, 1H, J = 4.5 Hz), 8.41(d, 1H,
J=8.4 Hz), 8.06(d, 1H, J = 3.0 Hz), 7.45-7.38(m, 2H), 6.71-6.67(m, 1H), 6.47(s, 1H),
3.70-3.66(m, 2H), 3.34(m, 2H), 2.95-2.82(m, 2H), 2.68-2.63(m, 2H), 2.43-2.38(m,
2H), 1.85-1.81(m, 4H), 1.55-1.53(m, 2H).

o

<A Al 4 232>
6-(8-(3-(5-%2:-5,6-T1 S| E2-1,6- 1 T 2 ©.7-9) T 2 )3 8.1 o} Aol A 2 2
[3.21]2 E-3- )Y ZE =1 E%?A Zﬂé“_

oy

/\1—7 /\I/\ 2284 \:}74 301 }\1 A}Jlﬁ}
3-(4-chlorophenyl)-3,8-diazabicyclo[3.2.1]octane 2HC1-S- th 215} <]
6-(3,8-diazabicyclo[3.2.1]octan-3-yl)nicotinonitrile 3HC1-S A}-&3F= A&
Al el staL, 7] A A o 228¢] whe} B2 51 8=-S S 5 A

'H NMR (300MHz, DMSO-d6) & 11.72(br, 1H), 8.85-8.84(m, 1H), 8.46(s, 1H),
8.41(d, 1H, J = 7.8 Hz), 7.82(d, 1H, J = 8.7 Hz), 7.41-7.38(m, 1H), 6.79(d, 1H, J = 8.7
Hz), 6.48(s, 1H), 3.94-3.91(m, 2H), 3.36(m, 2H), 3.09-3.05(m, 2H), 2.68-2.63(m, 2H),
2.41-2.39(m, 2H), 1.84(m, 4H), 1.48-1.45(m, 2H).

<A Al o 233>
7-3-3-(6-FF 225 2 d-3-¢)-3,8-T oL A H o A E 2[3.2.1] 5 &-8- )T 2 F)-
1,6-1 =g 2] d-5(6H)-2 2 zﬂ z

fﬁwﬁ

A7 A A o) 2282 WA 30l 4] A8 &
3-(4-chlorophenyl)-3,8-diazabicyclo[3.2.1]octane 2HC1-S- th 215} <]
3-(6-fluoropyridin-3-yl)-3,8-diazabicyclo[3.2.1]octane 3HCIS A}-§-3}= 41 &
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Alelshar, 7] A o 22800 whet 543 gheE A& o A

'H NMR (300MHz, CDCly) & 8.86-8.84 (m, 1H), 8.57-8.54 (m, 1H), 7.74 (s, 1H),
7.33-7.27 (m, 2H), 6.84-6.81 (m, 1H), 6.53 (s, 1H), 3.49-3.33 (m, 6H), 2.84-2.82 (m,
2H), 2.59-2.57 (m, 2H), 2.07-1.65 (m, 6H).

<A A o 234>
1'-(3-(5-24-5,6-U 3 =2-1,6- YT E I d-7- )T £ 9)-1',2",3,6'-H EF | = 2-
[3,4-vlo] gl d]-6- 7t R U EL o] A%

N__CN
o /l
—
N N

YA 1 : tert-butyl 6-cyano-3'.6'-dihydro-[3.4'-bipyridine]-1'(2'H)-carboxylate 2]

A %
95% cn  P(PPhs);Cl, KoCO;
-0 AN

B
AN + |
_N gr~ >N Dioxane/H,0, 100°C

Boc Boc~

tert-butyl
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl1)-3,6-dihydropyridine- 1 (2H)-carboxylat
e (2 g, 6.47 mmol), 5-bromopicolinonitrile (1.42 g, 7.76 mmol)-& T % A| <1 (dioxane)
(65 mL), H,O (22 mL)°l| < <?1%, Pd(PPh;), (227 mg, 0.32 mmol), K,CO; (2.7 g,
19.41 mmol)E # 7k} Stk 100°Col A 15A] (g ¢F iRk 3 4h2- 0 & Wzhatgic,
Hhg o2 EtOAcE 3|48 7, & 2 Al F a3l nh. 7718 vl & MgSO, ol A 1,
o 3k F Zhetetel A S s HAA AR =S AelvkA
AErE Y E o] &5to] 2 31 3HE tert-butyl
6-cyano-3',6'-dihydro-[3,4"-bipyridine]-1'(2'H)-carboxylate (1.25 g, 68%)< & T},
'H NMR (300MHz, CDCl;) 68.75 (s, 1H), 7.77(m, 1H), 7.68 (m, 1H), 6.26 (br, 1H),
4.14 (m, 2H), 3.69-3.65 (m, 2H), 2.53 (m, 2H), 1.49 (s, 9H).

A 2 1'.2'3".6'-tetrahydro-[3.4'-bipyridine]-6-carbonitrile 2HC12] A Z

CN
4 ] = | CN
x x~_N 4N HCI in dioxane PN N
_N
Boc HN 2HCI

tert-butyl 6-cyano-3',6'-dihydro-[3,4'-bipyridine]-1'(2'H)-carboxylate (1.25 g, 4.38
mmol) /| 4N HCI /dioxane (11 mL)E % 3L 154t &St aLika Qo). ih-g-%
A 1A E FE Sl BlOAcE Al H8te] 4 8} 3=
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1'2',3',6'-tetrahydro-[3,4"-bipyridine]-6-carbonitrile 2HCI (0.76 g, 79%)2 & At
'H NMR (300MHz, DMSO-d6) 89.46 (br, 1H), 8.92(m, 1H), 8.12-8.06(m, 2H), 6.56
(br, 1H), 3.79 (m, 2H), 3.30 (m, 2H), 2.73 (m, 2H).

A3
1'-(3-(5-0x0-5.6-dihydro-1.6-naphthyridin-7-y)propyD-1'.2".3' 6'-tetrahydro-[ 3.4'-bipyr

idine]-6-carbonitrile 2] A%

CN CN
it 7 TEA 2 7
NP OMs HN._ ) 2HC DNIF, 80 P N

3-(5-0x0-5,6-dihydro-1,6-naphthyridin-7-yl)propyl methanesulfonate (50 mg, 0.177
mmol)°ll DMF (10 mL)ol| <1 §,
1',2',3',6'-tetrahydro-[3,4'-bipyridine]-6-carbonitrile 2HCI (69 mg, 0.266 mmol)<-
-0l A 291t} NaHCO, (74 mg, 0.885 mmol), Nal (53 mg, 0.354 mmol)S &2
T, 80°CE 7h 8lo] 17A13F &<t alwbsl it vk oS EtOAc® 3] 4] 3}l NaS,
0; =& N NH,Cl ==& 2 & Al A 5taL, 7718 & MgSO, el M =,

ol 7k F Zhehetell M Sk wHAIA YA E 22 MeOH= A2 A4 51
=453
I'-(3-(5-0x0-5,6-dihydro-1,6-naphthyridin-7-yl)propyl)-1',2',3",6'-tetrahydro-[ 3,4"-bipyr
idine]-6-carbonitrile (7 mg, 11 %)& AT}

'H NMR (300MHz, CDCl;) § 11.46 (m, 1H), 8.85-8.82 (m, 2H), 8.56-8.54 (m, 1H),
7.88-7.85 (m, 1H), 7.69-7.66 (m, 1H), 7.34-7.29 (m, 1H), 6.53 (s, 1H), 6.32 (s, 1H),
3.33-3.32 (m, 2H), 2.88-2.76 (m, 6H), 2.65-2.61 (m, 2H), 1.98-1.97 (m, 2H).

<A A o 235>
1'-3-(5-%4&-56-H 3 E2-1,6- 2 B d-7-dH)Z 2 9)-1'2' 3 6'-HEZH I ==
[2,4-Hvlo] ¥ 2] d]-5-7t R U EH S| A%
o NZ CN
X" NH X |
= N

A7 A Aol 2349] @A 10| 4 AF-E-8F 5-bromopicolinonitrileg T4l 5}
6-bromonicotinonitrile 2 AF-£3= 212 A & 8Far, 47| A Al o] 2349]) u}e}
EA3dES 9= 7 AT

H NMR (300MHz, CDCl;) 6 11.46 (s, 1H), 8.86-8.24 (m, 2H), 8.56-8.54 (m, 1H),
7.93-791 (m, 1H), 7.56-7.53 (m, 1H), 7.33-7.32 (m, 1H), 6.93 (s, 1H) 6.53 (s, 1H)
3.38-3.37 (m, 2H) 2.89-2.88 (m, 4H), 2.79-2.75 (m, 2H), 2.65-2.61 (m, 2H), 2.01-1.99

(m, 2H).
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[1855]
[1856]

[1857]

[1858]

[1859]

[1860]
[1861]

[1862]

[1863]

[1864]

[1865]
[1866]

[1867]

[1868]
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<A Al o] 236>
7-(3-(4-4-FF 229 d)-3,6-H 3 =29 2| d-12H)- &)= 2 )-1,6- -} = d ] d-
5(6H)-2 9] A| %

o

A1 A A e 2342] @A 100 4] A8 5-bromopicolinonitrile-s T A 3}
1-bromo-4-fluorobenzene-S AF-8-3Fi= 418 A 9] 8FaL, 7] A A] o 2340 u}e}

EXJQGI—U__ %-]g Z,: O]O—h;]_

'H NMR (300MHz, CDC,) & 11.46 (br, 1H), 8.85-8.84 (m, 1H), 8.59-8.56 (m, 1H),
7.45-7.42 (m, 2H), 7.33-7.29 (m, 1H), 7.05-6.96 (m, 2H), 6.53 (s, 1H), 6.05 (s, 1H),
3.26-3.25 (m, 2H), 2.84-2.77 (m, 6H), 2.62-2.57 (m, 2H), 1.97-1.96 (m, 2H).

<A Al 4] 237>
7-3-2-EFF 2L E-3,6-T 3| =E-[4,4'-1} 0| ¥ 2| D - 12H)-¥)Z 2 ¥)-1,6- L 2 E &

d-5(6H)-22] A Z
(o] =

X" "NH = F
= N

»
N

A7) A AT o] 23429] WA 100 4] AF-8-3F 5-bromopicolinonitrileS- T A 5]
4-bromo-2-fluoropyridineS AF&8Fi= A -2 A &8} aL, A7) A A of 23491 u}z}
245988 e+ A

'H NMR (300MHz, CDCl;) 611.52(br, 1H), 8.86-8.85(m, 1H), 8.58 (d, 1H, ] = 6.6
Hz), 8.17 (d, 1H, ] = 5.4 Hz), 7.35-7.30(m, 1H), 7.24(m, 1H), 6.96(s, 1H), 6.54(s, 1H),
6.39(m, 1H), 3.32-3.31(m, 2H), 2.86-2.84(m, 2H), 2.80-2.76(m, 4H), 2.64-2.60(m,

2H), 2.01-1.97(m, 2H).

<A Al o 238>
7-3-(4-(3-FF 229 d)-3,6-13 =29 g d-12H)- Q) Z 2 I)-1,6- = 2 d-
5(6H)-22] A=
o

A7) A AT 23429] WA 100 4] AF-8-3F 5-bromopicolinonitrile-S- T A 5]
1-bromo-3-fluorobenzene S AF-&5H= A& A 9] 61, 47| 2 Al o 2340 et
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[1869]

[1870]
[1871]

[1872]

[1873]

[1874]

[1875]
[1876]

[1877]

[1878]

[1879]

[1880]
[1881]
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A SRS 92 = gl
'H NMR (300MHz, CDC1,) & 11.55(br, 1H), 8.84(m, 1H), 8.58(d, 1H, J = 8.1 Hz),
7.34-7.25(m, 3H), 7.16-7.13(m, 1H), 6.97-6.94(m, 1H), 6.53(s, 1H), 6.15(m, 1H),

3.27(m, 2H), 2.84-2.77(m, 6H), 2.60-2.58(m, 2H), 1.98(m, 2H).

<A A] 4 239>
4-(1-(3-(5-54-5,6-1 3 =2-1,6- 12 2| d-7-¢) T 2 9).1,2,3,6-H| EF 3 =2
AEd4-dzUEL Az

o
X NH X

CN

N/ Pz N

A1 A A 2349] @A 100] 4] AF-E-gF 5-bromopicolinonitrile-s T A 3}
4-bromobenzonitrile 2 AF-&3F= A2 A 9 8Har, A7 A A o 2340 w)hat
HASES A4S AT

'H NMR (300MHz, DMSO-d6) & 11.61(s, 1H), 8.85(d, 1H, J = 4.2 Hz), 8.42(d, 1H, J
— 7.8 Hz), 7.81-7.78(m, 2H), 7.64-7.61(m, 2H), 7.43-7.39(m, 1H), 6.47(s, 1H), 6.40(m,

1H), 3.14(m, 2H), 2.64-2.58(m, 6H), 2.46-2.44(m, 2H), 1.90-1.85(m, 2H).

<A Al 4 240>
7-3-(3,6-H 3| E2-[4,4'-1l o] I 2 H-1CH)- &) = £ F)-1,6- U 2 & F D -5(6H)-=
o] A=
(o} Z >N
= NH X :
» N

71 A Al el 2349] w7 1] A4 A}-8-§F 5-bromopicolinonitriles T Al &1
4-bromopyridine S AH8-3H= 21& Al 9 3FaL, 47| A Al o 2349] w2}
B =S 95 7 dsdth

H NMR (300MHz, CDCl;) & 11.49-11.48 (m, 1H), 8.86-8.84 (m, 1H), 8.58-8.56 (m,
3H), 7.34-7.29 (m, 3H), 6.53 (s, 1H), 6.35 (s, 1H), 3.31-3.29 (m, 2H), 2.85-2.59 (m,

6H), 2.00-1.96 (m, 2H).

<A A o] 241>
4-(4-(3-(5-2256-TH 22 1,6 1T D.7- ) T 270 Oy o 243 -1- )
zUELY T4
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[1882] o CN
X" NH (\N’ :

(o)
[1883] %Al 1 : pent-4-ynoic acide] Al =&
[1884] Jones reagent (2.5 M) 0
=~ " ToH NOH
Acetone 4

[1885]  pent-4-yn-1-o0l (10.0 g, 118.9 mmol)-2- o}A| = (500 mL)°l| =<1 3, 0°Coll A 2.5M
Jones reagent (118 mL)E 131 3] 2 7}8} itk BE-& & AF-L-oll A 1541 3F
wHkat T kg ol g Zhqtstoll A Sk 553 3 EtOAcE 3| A ekl B2
A=A skt #7718 & MgS0, ol A Az, of 3h&k & Zhetatell A St
FEAA AAE AFES EL0R QA ASE] 24 53HE pent-4-ynoic acid (11.6
g, 100%)& AUt

[1886]  'H NMR (300MHz, CDCl,) 82.63-2.60(m, 2H), 2.53-2.52(m, 2H), 2.00(s, 1H).

[1887]

[1888]

[1889]

o
N
//\)J\
Z CHCl, \©\
CN

[1890]  pent-4-ynoic acid (5.0 g, 50.97 mmol), 4-(piperazin-1-yl)benzonitrile 2HCI1 (15.91 g,
61.16 mmol)2} HBTU (29.07 g, 76.46 mmol)S CH,Cl, (25mL)°l ¥ 91 3, "k-&-oll o)
TEA (25.8 g, 254.85 mmol)& 2 7} 3L -89 4 15459 5 kst ol o,
Rh5- ol CH,CLE 84 8kar, & 2 Al 7 sh3l et 7718Vl & MgSO, gl A Az,
o 3a F Al A S B HAA A H AFES Al
azrtE 19 B ol &3] B A5 HE
4-(4-(pent-4-ynoyl)piperazin- 1-yl)benzonitrile (11.8 g, 87%)< & 31t}

[1891] 'H NMR (300 MHz, CDCl;) 6 7.53-7.50 (m, 2H), 6.87-6.84 (m, 2H), 3.80-3.77 (m,
2H), 3.67-3.63 (m, 2H), 3.85-3.31 (m, 4H), 2.63-2.59 (m, 4H).

[1892]

[1893] XtA3:
4-(4-(3-(5-0x0-5H-pyrano[4.3-b]pyridin-7-yl)propanoylpiperazin-1-yl)benzonitrile ]

|
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[1894]

[1895]

[1896]

[1897]
[1898]

[1899]

[1900]

[1901]

[1902]
[1903]
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(o]
X Cul
NaOH
//\)J\Nﬂ N Br /©/
=
LN Y © N
MeCN PN N
100°C, 2 days N
CN o

4-(4-(pent-4-ynoyl)piperazin-1-yl)benzonitrile (2.0 g, 7.48 mmol)E CH;CNol| =<1
2, 2-bromonicotinic acid (2.03 g, 8.23 mmol), Cul (143 mg, 0.75 mmol), MeONa
(404 mg, 7.48 mmol), NaOH (299 mg, 7.48 mmol)S ¥ I T}, ¥F-& H-S- 80°Col A|
29159k WHHal L), Celite s E3he] 012} 7, o] 2ol 7hetstol A Zut
EFHS AT 5% & BlOAcE 8|41 3kaL NHLCl =81 2. 5 Al H 5ttt
F71 8 & MgSOLE 712, o] 2h3t F Astatel A Z ik 5547 449
ARES Aelbd A2vhE TN S o] &3ke] BH 538
4-(4-(3-(5-oxo0-5SH-pyrano[4,3-b]pyridin-7-yl)propanoyl)piperazin- 1-yl)benzonitrile
(150 mg, 10%)= A}

'"H NMR (300 MHz, CDCl;) 6 8.95 (br, 1H), 8.50-8.47 (m, 1H), 7.54-7.51 (m, 2H),
7.42-7.40 (m, 1H), 6.87-6.84 (m, 2H), 6.49 (s, 1H), 3.81-3.78 (m, 2H), 3.69-3.65 (m,
2H), 3.39-3.32 (m, 4H), 3.03-2.98 (m, 2H), 2.85-2.80 (m, 2H).

dA 4
4-(4-(3-(5-0x0-5.6-dihvdro-1.6-naphthvridin-7-yl)propanovl)piperazin-1-vl)benzonitril

e Al X

7N NH; (in MeOH o
E\ o (\N 3 )
X
N N | NH N
A N
o) N
o

4-(4-(3-(5-oxo-5H-pyrano[4,3-b]pyridin-7-yl)propanoyl)piperazin- 1-yl)benzonitrile
(160 g, 0.43 mmol)E 7N NHyMeOH (20 mL) ©l =<1 ¥, 80°Col| 4] 154] {H& <k

WASATE WSO S Fe 0w Y2hE T, Ashstol A S 5 EHAA A
JLAE MeOHE A A7 35l 5435155
4-(4-(3-(5-0x0-5,6- dlhydro-1,6—11aphthyr1d1n—7-yl)propanoyl)piperazin—l—yl)benzonitril
e (20 mg, 12%)E <3

'H NMR (300MHz, CDC13) 0 11.53 (br, 1H), 8.85-8.84 (m, 1H), 8.43-8.41 (m, 1H)
7.62-7.59 (m, 2H), 7.43-7.39 (m, 1H) 7.03-7.01 (m, 2H), 6.51 (s, 1H), 3.62-3.61 (m,
4H), 3.39-3.34 (m, 4H), 2.82-2.80 (m, 4H).

<A Al 4 242>
6-(4-(3-(5-F2-5,6-T1 S| =2-1,6- U T d7- )T 2 2 I H & 7 -1-E)H Y]
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[1904]

[1905]

[1906]

[1907]
[1908]

[1909]

[1910]

[1911]

[1912]

[1913]

[1914]

[1915]
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FE=YEH A=
o NZ | CN
N
= NH N
D
N
O

371 AT el 2419] @A 20 A AF-8-&F 4-(piperazin-1-yl)benzonitrile 2HC1-S-
t) Al &} 6-(piperazin-1-yl)nicotinonitrile 3HC1-S AF-8-3F= A& A ]l aL, 7]
A A o] 2410 whe} HA 32 S S 5 AL

'H NMR (300MHz, CDCI;) 6 10.38 (br, 1H) 8.86-8.85 (m, 1H), 8.62-8.59 (m, 1H),
8.42-8.41 (m, 1H) 7.69-7.65 (m, 1H), 7.35-7.34 (m, 1H), 6.63-6.60 (m, 1H), 6.52 (s,
1H), 3.84-3.81 (m, 4H), 3.69-3.57 (m, 4H), 3.02-2.99 (m, 2H), 2.83-2.79 (m, 2H).

<A Al o 243>
5-4-(3-(5-54-5,6-U 3 =2 -1,6- U} g d7-H) T2 @ 2 I #H -7 -1-¢) T
FY=YEH Ax

2371 A A o] 2412 ©HA] 200 A AF-E-3F 4-(piperazin-1-yl)benzonitrile 2HC1-S-
t) Al &}o] 5-(piperazin-1-yl)picolinonitrile 3HC1-S AF-8-3F= A& #| 9]l aL, 7]
AAlel] 2410 whe} A 51928 g 5 Sl

H NMR (300MHz, CDCl;) 6 10.32 (br, 1H), 8.86-8.85 (m, 1H), 8.61-8.59 (m, 1H),
8.32-8.30 (m, 1H), 7.57-7.54 (m, 1H), 7.36-7.35 (m, 1H), 7.12-7.08 (m, 1H), 6.53 (s,
1H), 3.90-3.88 (m, 2H), 3.67-3.66 (m, 2H), 3.44-3.33 (m, 4H), 3.01-2.99 (m, 2H),
2.83-2.81 (m, 2H).

<A Al 4 244>
7-3-4-4-ZF 229 9)-3,6-0 3| =21 ] d-12H)-¥)-3-S A2 T2 9)-1,6- L} =
g2 d-5(6H)-2 9] A%
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[1916]

[1917]
[1918]

[1919]

[1920]

[1921]

[1922]
[1923]

[1924]

[1925]

[1926]

[1927]
[1928]
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Al Q) star, 7] AA o 2419 ue} EH 5 FES AL 5 9l

'H NMR (300MHz, CDCI;) 6 10.59 (br, 1H), 8.85-8.83 (m, 1H), 8.61-8.59 (m, 1H),
7.34-7.33 (m, 2H), 7.05-6.99 (m, 2H), 6.52 (s, 1H), 6.03-5.92 (m, 1H), 4.32-4.31 (m,
1H), 4.11-4.10 (m, 1H), 3.92-3.88 (m, 1H), 3.68-3.65 (m, 1H), 3.01-3.00 (m, 2H),
2.86-2.80 (m, 2H), 2.55-2.54 (m, 2H).

<A A ] 245>
4-(1-3-(5-5 25,63 E2-1L,6-HZE A D-7- ) T2 H Q2 U)-1,2,3,6-H E 73]
2y dd4- iR UEL ] Az

CN

2371 A A o] 2412] ©HA] 20 A AF-E-3F 4-(piperazin-1-yl)benzonitrile 2HC1-S-
) A5k 4-(1,2,3,6-tetrahydropyridin-4-yl)benzonitrile HCI-S- A}-8-38}= A&
A&l star, 7] AAld 24100 whe} B4 SHRHES A& o AT

H NMR (300MHz, DMSO-d6) 6 11.53(br, 1H), 8.84(m, 1H), 8.44-8.38(m, 1H),
7.82-7.80(m, 2H), 7.63-7.60(m, 2H), 7.43-7.35(m, 1H), 6.52-6.49(m, 1H),
6.42-6.37(m, 1H), 4.23-4.17(m, 2H), 3.69(m, 2H), 2.85-2.81(m, 4H), 2.57(m, 2H).

<A A ¢ 246>
4-(8-(3-(5-54-5,6-T 3 E2-1,6- 2 e 2| d-7-Y) T2 2 YU)-3,8-T] o} A vl o] A]
ZZ2[3.21]2-3-2hHd =z Y E%A za]J_

e o

A7) A A 2414 A 20 A A}-8-8F 4-(piperazin-1-yl)benzonitrile 2HCI-S-
o Al 5Fo] 4-(3,8-diazabicyclo[3.2.1]octan-3-yl)benzonitrile 2HC1S AF-8-3F= 2 &

Al elslar, 7] Aol 2419 whet HA ST ES DS F AT

'H NMR (300MHz, DMSO-d6) 6 11.54(br, 1H), 8.81(d, 1H, J = 4.5 Hz), 8.40(d, 1H,
J=7.8 Hz), 7.59-7.56(m, 2H), 7.39-7.35(m, 1H), 6.92-6.89(m, 2H), 6.50(s, 1H),
4.66(m, 1H), 4.54-4.53(m, 1H), 3.70-3.63(m, 2H), 2.92-2.76(m, 6H), 1.94-1.92(m,
1H), 1.78-1.74(m, 3H).

<A Al 4 247>
4-(1-3-8-ZFL2E-1-22-12-UF| =20 AFAEH3- T2 )9 A I d4-F
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[1929]

[1930]
[1931]

[1932]

[1933]
[1934]

[1935]
[1936]

[1937]

[1938]

[1939]
[1940]

[1941]
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o Ml = EY o] FA4

F o)

A 1 - tert-butyl 4-((4-cyanophenyl)amino)piperidine- 1-carboxylate 2] A =&

H
qo HN NaBH(OAc)s N
o :]
N
Boc” CN CHCl, Boc/'O/ \©\CN

tert-butyl 4-oxopiperidine-1-carboxylate (1.0 g, 5.02 mmol), 4-aminobenzonitrile

0°C= Y7332 th NaBH(OAC); (3.19 mg, 15.06 mmol) =S ¥ 31 AF-20l 4 16A] ¢
ot Wk ATt wh-g- N2 CH,CLE 343 H, &2 Al H ettt 7] 8 &
MgSO, ol A 1z, ol 3§ F Zhghatell M S 5AA | dres
A7 A Rvt R E o] §8te] H-4 319+ tert-butyl
4-((4-cyanophenyl)amino)piperidine- 1-carboxylate (698 mg, 46%)2 A T}

'H NMR (300MHz, DMSO-d6) §7.48-7.42(m, 2H), 6.70-6.60(m, 3H), 3.81-3.84(m,
2H), 3.49(br, 1H), 2.89(m, 2H), 1.87(m, 2H), 1.39 (s, 9H), 1.24 (m, 2H).

A 2 : 4-(piperidin-4-ylamino)benzonitrile 2HC12] A %

H
H 4N HCl in dioxane Q/N\@
HN
Boc” CN

2HCI

tert-butyl 4-((4-cyanophenyl)amino)piperidine-1-carboxylate (698 mg, 2.32 mmol)®ll
4N HCl/dioxane (5.8 mL)E ¥ aL 154t &<t mwts et whg-5- A ® A4 S
HH 8tal EL,O= Al #H35lo] 2] 3} 3& 4-(piperidin-4-ylamino)benzonitrile 2HCI
(585 mg, 92%)= LAt

'H NMR (300MHz, DMSO-d6) 69.04(br, 2H), 7.46(d, J = 8.7 Hz, 2H), 6.70(d, J =
9.0 Hz, 2H), 3.62(m, 1H), 3.27, (m, 2H), 2.98(m, 2H), 2.04(m, 2H), 1.63(m, 2H).

zonitrile2] A Z

2HCI H

SRS
HN CN F O

NH , NaHCOg, Nal NH O/ N\@\
= OMs CH3CN, 80°C Z N oN




WO 2021/086077 PCT/KR2020/014947

[1942]

[1943]

[1944]
[1945]

[1946]

[1947]

[1948]

[1949]
[1950]

[1951]

[1952]
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3-(8-fluoro-1-oxo0-1,2-dihydroisoquinolin-3-yl)propyl methanesulfonate (60 mg, 0.2
mmol)°l] CH;CN (4 mL)°ll ¢! ¥, 4-(piperidin-4-ylamino)benzonitrile 2HCI (65
mg, 0.24 mmol)2 A2 4 ¥ It} NaHCO; (84.01 mg, 1.0 mmol), Nal (59.96 mg,
0.4 mmol)& ¥ F, 80°CE 718t 1742t Sot wubat ok wkg &
EtOAcE 3|21}l NaS,0; -8 91 3 NH,Cl 578 o} & =& Al X 8fat, #-7] 8] &
MgSO, ol A 21z, o 73k F Zhstatel M S8 554 A A d A=
O% AdAste] H43¢=
4-((1-(3-(8-fluoro-1-oxo0- 1,2-dihydroisoquinolin-3-yl)propyl)piperidin-4-yl)amino)ben
zonitrile (11 mg, 13 %)< ¥t}

'H NMR (300MHz, DMSO-d6) & 11.41 (br, 1H), 7.60 (m, 1H), 7.42 (d, ] = 8.4 Hz,
2H), 7.34(d, ] = 7.8 Hz, 1H), 7.12-7.05(m, 1H), 6.65-6.58 (m, 3H), 6.35 (s, 1H),
3.34(m, 3H), 2.86-2.85 (m, 2H), 2.78-2.74 (m, 2H), 2.59-2.55 (m, 2H), 2.42 (s, 3H),
2.07-1.76 (m, 6H), 1.57-1.56 (m, 2H).

<A X o 248>
5-(1-(3-(8-ZF 2 2-1-24-12-TU3 ERo| AFAEH3-NEZ2 Y)Y H g d4-¢
err ) el = ELE Y Az

F O

s SR N

A} 7] A Ao 2472] @A 19 A A& 4-aminobenzonitrile 2 T 213} <]
5-aminopicolinonitrile & AF88F= A2 A £] 8} a1, A7) A A of 24791 u}z}
EAdES 4 7 U

H NMR (300MHz, CDCl;) 6 12.78(br, 1H), 8.06(s, 1H), 7.54-7.42(m, 2H),
7.21-7.18(m, 1H), 7.05-6.98(m, 1H), 6.85-6.82(m, 1H), 6.23(s, 1H), 4.94(m, 1H),
3.51-3.45(m, 1H), 3.12-3.09(m, 2H), 2.75-2.71(m, 2H), 2.57-2.54(m, 2H),

2.33-2.11(m, 6H), 1.88(m, 2H).

<A Al o 249>
4-(1-G-(7-Z2F22-1-22-12-U3 ERo| AFAEH3-NEZ2Y)v H g d4-¢
o sl 2 EH 9 A=

oL oo,

A7) A AT 2479] WA 30| A A8
3-(8-fluoro-1-o0x0-1,2-dihydroisoquinolin-3-yl)propyl methanesulfonate-S- T 21 5}
3-(7-fluoro-1-oxo0-1,2-dihydroisoquinolin-3-yl)propyl methanesulfonate-& A}-8-8F=



WO 2021/086077 PCT/KR2020/014947
176

& ALl star, A7) A Al 24700 whef B2 3k < 7 AT

[1953] 'H NMR (300MHz, CDCL,) & 12.36(br, 1H), 7.96(d, J = 9.3Hz, 1H), 7.47-7.31(m,
4H), 6.58(m, 2H), 6.25(s, 1H), 4.50(m, 1H), 3.47(m, 1H), 3.08-3.04(m, 2H),
2.73-2.71(m, 2H), 2.53-2.52(m, 2H), 2.32-2.25(m, 2H), 2.11-2.04(m, 4H), 1.88(m,
2H).

[1954]

[1955] <A A4 250>
4-((1-(3-(5-52-5,6-H 3 =E2-1,6- T Ed-7-HZ 233 F g d-4-Y) o} 7] =
iz EHS] Az

sesnsl

[1957] A7) A Ao 2472] TA] 39| A AFE-3F
3-(8-fluoro-1-oxo-1,2-dihydroisoquinolin-3-yl)propyl methanesulfonate-S th 4l 5} ¢
3-(5-0x0-5,6-dihydro-1,6-naphthyridin-7-yl)propyl methanesulfonate-S A}-8-38}+=
Ag Aelstar, &7] A o 2470 whel 5485t 48 5 A

[1958] 'H NMR (300MHz, CDCl;) 813.05(br, 1H), 8.87-8.86(m, 1H), 8.57(d, 1H,J =7.8
Hz), 7.43-7.41(m, 2H), 7.36-7.32(m, 1H), 6.60-6.54(m, 3H), 4.57-4.55(m, 1H),
3.11-3.07(m, 2H), 2.80(m, 2H), 2.57-2.55(m, 2H), 2.34-2.28(m, 2H), 2.11-2.04(m,
4H), 1.92(m, 2H).

[1956]

[1959]

[1960] <A A4 251>
5-((1-3-(5-%2-5,6-1 3 =2 1,6- U= E Ed-7-H) T 2 ) ¥ H g d-4-L) ol 1| .=
M EE =UEH ] Az

@WQU

[1962] 7] A Ao 2472] &A1 4] AF-E-3F 4-aminobenzonitrile-2 th A 5}
5-aminopicolinonitrile S AF-8-3}a1, WA 3] A A8k
3-(8-fluoro-1-oxo-1,2-dihydroisoquinolin-3-yl)propyl methanesulfonate S th 4l 5}
3-(5-0x0-5,6-dihydro-1,6-naphthyridin-7-yl)propyl methanesulfonate & A}-8-3}=
A& AQlstar, 37] AAld 2479 et B4 EE S A& F AN

[1963] 'H NMR (300MHz, DMSO-d6) 6 11.26 (br, 1H), 8.85-8.84 (m, 1H), 8.43-8.41 (m,
1H), 8.06-8.05 (m, 1H), 7.59-7.58 (m, 1H), 7.42-7.41 (m, 1H), 6.96-6.95 (m, 2H), 6.47
(s, 1H), 3.36-3.35 (m, 1H), 2.91-2.90 (m, 2H), 2.61-2.21 (m, 4H), 2.11-1.86 (m, 6H),
1.59-1.45 (m, 2H).

[1961]

[1964]
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[1965]

[1966]

[1967]

[1968]

[1969]
[1970]

[1971]

[1972]

[1973]

[1974]
[1975]

177

<A A4 252> W&
4-(1-(3-(5-52-5,6-H 3| =2-1,6- U ZE T d-7-d) T2 ) H 7 gl d-4-g) o} 1] ==
el Z o o] EQ] A%

fﬁw@@

AF7] A Ao 24729] ©HA] 190 A /\]'%??} 4-aminobenzonitrile-S- T 41 &} methyl
4-aminobenzoate-s AH-&3FaL, THA| 30| A AL
3-(8-fluoro-1-oxo-1,2-dihydroisoquinolin-3-yl)propyl methanesulfonate S th 4l 5}
3-(5-0x0-5,6-dihydro-1,6-naphthyridin-7-yl)propyl methanesulfonate & A}-&-35}+=
A& A elstar, 7] AA o] 2470 whe} H A 3et= S A2 5 AN

'H NMR (300MHz, CDCl;) 6 8.85-8.84 (m, 1H), 8.59-8.56 (m, 1H), 7.86-7.83 (m,
2H), 7.34-7.33 (m, 1H), 6.59-6.56 (m, 2H), 6.53 (s, 1H), 4.42-4.39 (m, 1H), 3.84 (s,
3H), 3.08-3.04 (m, 2H), 2.80-2.79 (m, 2H), 2.57-2.53 (m, 2H), 2.35-2.28 (m, 2H),
2.17-1.91 (m, 6H).

<A Al o] 253>
7-3-@-(@-(E8 ZZF 2 g)d d)olr] w)d HF d-1-H)T 29)-1,6- L} T E g
d-5(6H)-=2 A=

v ot

2371 A Ao 2479] 2HA) 104 /\]-vg‘ﬂ 4-aminobenzonitrile 2 T A 5} o]
4-(trifluoromethyl)aniline S A&}, WA 304 ARg-&F
3-(8-fluoro-1-oxo-1,2-dihydroisoquinolin-3-yl)propyl methanesulfonate S th 4l 5}
3-(5-0x0-5,6-dihydro-1,6-naphthyridin-7-yl)propyl methanesulfonate & A}-8-3}=
A& Alelstar, 471 AA o 2470 whe} HA gHek=S dS 5 A

'H NMR (300MHz, CDCl,) 6 8.86-8.85 (m, 1H), 8.59-8.57 (m, 1H), 7.40-7.33 (m,
2H), 6.63-6.61 (m, 2H), 6.52 (s, 1H), 4.19-4.17 (m, 1H), 3.07-3.04 (m, 2H), 2.80-2.79
(m, 2H), 2.56-2.53 (m, 2H), 2.35-2.28 (m, 2H), 2.17-1.91 (m, 6H).

<A Al o 254>
4-(1-3-(8-ZF 2 2-1-22-12-U3 ERo| AFAEH3-NDEZ 2 Y)v H g d4-¢
»SAHMEYEL 9 §A4
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[1976] F O

[1977] XAl 1 : tert-butyl 4-(4-cyanophenoxy)piperidine-1-carboxylate 2] | 5

[1978] Q/OH HO\©\ PPh;, DIAD o]
+
Boc cn  THROT Boc’l\O/ ()\CN

[1979] tert-butyl 4-hydroxypiperidine-1-carboxylate (0.6 g, 2.98 mmol),
4-hydroxybenzonitrile (0.35 g, 2.98 mmol)-2 THF (9.9 mL)°l| ¥¢1 % 0°CZ
W 2}3F 2 T} PPh, (1.17 mg, 4.47 mmol)S ¥ 31 DIAD (0.98 mL, 4.47 mmol)=
0°Coll A A 3] A 7Fek 5, 2ol A 1641 1F &<t ulgkstlvt. whg-o &
EtOAc®E 3|48 5, = A A5tk 718wl & MgSO0, ol A 1=, o 73k
F st S FEAA ALY AFES A AZntEa Y5
o] 83l -4 35}3E tert-butyl 4-(4-cyanophenoxy)piperidine-1-carboxylate (0.73 g,
81%)S AUt}

[1980]  'H NMR (300MHz, DMSO-d6) 87.76(d, J = 7.8 Hz, 2H), 7.15(d, J = 7.8 Hz, 3H),
4.72(m, 1H), 3.67-3.66(m, 2H), 3.21-3.14(m, 2H), 1.94-1.91(m, 2H), 1.56-1.51(m,2H),
1.41(s, 9H).

[1981]
[1982] XAl 2 : 4-(piperidin-4-yloxy)benzonitrile HC12] A £

[1983] o 4N HClI in dioxane ©/°\©\
CN

HCI

[1984] tert-butyl 4-(4-cyanophenoxy)piperidine-1-carboxylate (729 mg, 2.41 mmol)°l] 4N
HCl/dioxane (6 mL)E 3L 15|t &<t aRteint, whg-5 A | A&
A3} ELORE Al 2 8Fe] -4 8}3H& 4-(piperidin-4-yloxy)benzonitrile HCI (408
mg, 71%)e AT}

[1985] 'H NMR (300MHz, DMSO-d6) 88.96(br, 1H), 7.79(d, J = 8.7 Hz, 2H), 7.18(d, J =
8.7 Hz, 2H), 4.81 (m, 1H), 3.21(m, 2H), 3.07(m, 2H), 2.10(m, 2H), 1.86(m, 2H).

[1986]

[1987] A3

nitrile®] A Z
[1988] HCl

NH , NaHCO3, Nal NH C(o\@
= OMs CH3CN, 80C = N CN
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[1989]

[1990]

[1991]

[1992]

[1993]

[1994]

[1995]

[1996]

[1997]
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3-(8-fluoro-1-oxo0-1,2-dihydroisoquinolin-3-yl)propyl methanesulfonate (60 mg, 0.2
mmol)ll CH;CN (4 mL)ll =<1 ¥, 4-(piperidin-4-yloxy)benzonitrile HCI (57 mg,
0.24 mmol)= -0l 4] Wt} NaHCO; (84.01 mg, 1.0 mmol), Nal (59.96 mg, 0.4
mmol)& ¥ ¥, 80°CE 7FE ko] 17A1%F F et aRkalgich. §E3- 9 & ElOAc®
3] 418} a1 NaS,0; 78 91 3 NH,Cl 78 91 2 & Al| & }a1, 7] 8- & MgSO,
FollA Az, ol F skl A T8 FHAA YA E A= S EL0R
AdAsto] H4355 =
4-((1-(3-(8-fluoro-1-oxo- 1,2-dihydroisoquinolin-3-yl)propyl)piperidin-4-yl)oxy)benzo
nitrile (15 mg, 13 %) A AT}

"H NMR (300MHz, CDCl;) & 12.48 (br, 1H), 7.60-7.46 (m, 3H), 7.20-7.17 (m, 1H),
7.04-6.94(m, 3H), 6.20 (s, 1H), 4.66(m, 1H), 2.68-2.43 (m, 10H), 2.06-2.03 (m, 2H),
1.86(m, 2H).

<A Al o] 255>
4-(1-3-8-ZFL22-1-22-12-UJ =20 AFEH-3- T2 ) H 7 d-
4-SAHHEUEL o] FA

F o
SUSRO!
N
= CN

(0]
HATU 1.5eq
_ DIPEA3.Oeq C( \@\

HNO/ \Q DMF 0.3M

3-(8-ﬂuoro-1-oxo-1,2—d1hydr01soqu1nohn-3-yl)propanolc acid (60 mg, 0.25 mmol),
4-(piperidin-4-yloxy)benzonitrile HCI (73.07 mg, 0.31 mmol)2} HATU (145.49 mg,
0.38 mmol)Z 4ol 4] DMF (0.9 mL)°l] =<1 &, "k-2-ol o] DIPEA (0.13 mL, 0.76
mmol)& 3 8] A 7}s}aL Aol A 19/\] akshol Tl WhE- oS BtOAc®
g 5, B2 A F e 7] fulE 55 MeS0, Aol A 1%, ol ae &
Astatell M T FHAA YA E F&v%—% Ae7Hd AgvteEagy s

1 o]»oﬂ Iz §].61— A=
4-((1-(3-(8-fluoro-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoyl)piperidin-4-yl)oxy)be
nzonitrile (32.3 mg, 30%)& A T}

'H NMR (300MHz, DMSO-d6) & 11.22(br, 1H), 7.77(d, J = 8.1 Hz, 2H),
7.65-7.58(m, 1H), 7.34(d, J = 7.8 Hz, 1H), 7.17-7.07(m, 3H), 6.39(s, 1H), 4.78(m, 1H),
3.94-3.73(m, 2H), 3.39-3.20(m, 2H), 2.73(m, 4H), 1.99-1.95(m, 2H), 1.61-1.48(m,
2H).
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[1998]

[1999]

[2000]

[2001]

[2002]
[2003]

[2004]

[2005]

[2006]

[2007]
[2008]

[2009]

[2010]
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<A A o 256>
+H(1-G-3-FF 2218521203 220 2 5 W3- D T2 R )T 5 2] -
4-Dyolr iz UEL Y Az

@dwo/o

A7) A AL o 25500 4] AF-8-3F 4-(piperidin-4-yloxy)benzonitrile HClS T A 5} ]
4-(piperidin-4-ylamino)benzonitrile 2HCI-2 AF-8-3h= 212 A @] 5}a1, 4 7] A A] 4]
2550 we B A s e de 5 Sl

'H NMR (300MHz, CDCl;) 8 10.16(br, 1H), 7.56-7.49(m, 3H), 7.20-7.16(m, 1H),
7.06-6.99(m, 1H), 6.73(d, J = 8.7 Hz, 2H), 6.24(s, 1H), 4.63-4.58(m, 1H), 4.14(m, 1H),
3.86-3.82(m, 1H), 3.56(m, 1H), 3.23-3.15(m, 1H), 2099-2.87(m, 3H), 2.79-2.74(m,
2H), 2.11-2.07(m, 2H), 1.4-1.32(m, 2H).

<A Al 4 257>
+((1-(-3-EF L2 1-5212-T0 ] ER O] 2 W3- D Z2 B2 D)3 A 2 -
4ot mpzEL e A2

@WQQ

71 A Ao 255 01 | 4] AF-&&F 4-(piperidin-4-yloxy)benzonitrile HC1-S T 21 5} ¢
4-(methyl(piperidin-4-yl)amino)benzonitrile 2HC1-S AF-&-3F= Z1-& Al 2] 8haL, 47|
Aol 25500 whet H A SHE S d S 5 AATH

'H NMR (300MHz, CDCl;) 6 10.16(br, 1H), 7.56-7.49(m, 3H), 7.20-7.16(m, 1H),
7.06-6.99(m, 1H), 6.73(d, J = 8.7 Hz, 2H), 6.24(s, 1H), 4.93-4.88(m, 1H), 3.99-3.84(m,
2H), 3.18-3.10(m, 1H), 2.96-2.63(m, 7H), 1.79-1.44(m, 4H).

<A A o 258>
5-(1-3-B-ZFLE-1-$4-12 U =R AFAEH-3-UZT 2R )y # g d-
4-Dyotr| ) FE =HEH S Az

&WUU

A7) A A o 255 01 | 4] A}-8-3F 4-(piperidin-4-yloxy)benzonitrile HCl-& o 21 3}
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[2011]

[2012]

[2013]

[2014]

[2015]

[2016]

[2017]

[2018]

[2019]

[2020]
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Oft

5-(piperidin-4-ylamino)picolinonitrile 3HCIS AF-&-3F= 41-& A €] 811, 47|
A Ao 25500 whe} H A 3pgHE S S 5 U

'H NMR (300MHz, DMSO-d6) §11.21(br, 1H), 8.07(s, 1H), 7.65-7.60(m, 2H),
7.35-7.32(m, 1H), 7.13-6.92(m, 3H), 6.39(s, 1H), 4.29-4.24(m, 1H), 3.92-3.87(m, 1H),

3.22-3.15(m, 2H), 2.88-2.69(m, 4H), 1.99-1.91(m, 2H), 1.34-1.16(m, 2H).

<A Al o] 259>
4-(1-3-(8-ZF 2259 H-1-24-1,2-T 3 SR AFA A3 YTEHR 2 )y
Hed-4- ot sl =z JEL 9 A=

@Wcr@

/\]—7 /\I/\ 25501 }\1 /R]__Q_zﬂ—
3-(8-fluoro-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid 2}
4-(piperidin-4-yloxy)benzonitrile HCI-S- t] Al 5}-o]
3-(8-fluoro-5-methyl-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid 2}
4-(piperidin-4-ylamino)benzonitrile 2HCI AF-&- b= A& A &8k a1, A7) A A <
2550] wpef A5 es A2 5 sl

'H NMR (300MHz, CDCl,) 8 10.20(br, 1H), 7.43-7.34(m, 3H), 6.96-6.89(m, 1H),
6.55(d, J = 8.4 Hz, 2H), 6.29(s, 1H), 4.63-4.58(m, 1H), 4.14(m, 1H), 3.86-3.82(m, 1H),
3.55(m, 1H), 3.23-3.15(m, 1H), 2.98-2.87(m, 4H), 2.42(s, 3H), 2.11-2.07(m, 2H),
1.37-1.32(m, 2H).

<dAl 4 260>
4-((1-G-(7-FF L 2-5-WE-1-84-12- U3 =2 o] A =UI- DT 2R )T
A d-4-Dyor )z YEL ] A=

@iwcr@

A}7] A A ) 25500 A A3
3-(8-fluoro-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid <}
4-(piperidin-4-yloxy)benzonitrile HCI-Z- th 4l 5}o]
3-(7-fluoro-5-methyl-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid 2}
4—(piperidin—4—ylamino)benzonitrile 2HCIE AR&-8k= & Al 9l shar, A 7] Al
2550] whef HA 5= AE 5 sl
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[2021]

[2022]

[2023]

[2024]

[2025]

[2026]

[2027]
[2028]

[2029]

[2030]

[2031]

[2032]
[2033]
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'H NMR (300MHz, CDCl;) 610.54(br, 1H), 7.87(d, ] =6.9 Hz, 1H), 7.42 (d, J =
8.7Hz, 2H), 7.21(d, ] =9.3 Hz, 1H), 6.55(d, J = 8.7 Hz, 2H), 6.35 (s, 1H), 4.64-4.59(m,
1H), 4.12-4.10(m, 1H), 3.86-3.82(m, 1H), 3.57(m, 1H), 3.23-3.15(m, 1H),
2.98-2.87(m, 4H), 2.42(s, 3H), 2.11-2.07(m, 2H), 1.37-1.32(m, 2H).

<A Al 4] 261>
4-(1-3-(8-ZF 2259 E-1-24-1,2-T 3 ER2o| AFA A3 YT ER 2 )y
Hed-4-HSAHAEUEZ ] A=

seonel

Ay7] A A ) 25500 A A3
3-(8-fluoro-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid-S t 413}
3-(8-fluoro-5-methyl-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid-e A& F=
A& Alelstar, 7] AA o 2550 whet 524 gHeke2 A2 5 AT

'H NMR (300MHz, CDCl;) 810.56(br, 1H), 7.59(d, J = 8.7 Hz, 2H), 7.58-7.33(m,
1H), 6.96-6.88(m, 3H), 6.32(s, 1H), 4.63(m, 1H), 3.78-3.65(m, 3H), 3.49-3.45(m, 1H),
2.99-2.96(m, 2H), 2.83-2.79(m, 2H), 2.43(s, 3H), 1.92-1.86(m, 4H).

<A A o 262>
4-((1-G-(7-EFLE-5-WE-1-SF2-12-HI EZo| & =W-3-D)Z 2R )y
A2l d-a-A)S Az EL ) Az

peeNogel

/\1—7 /\I/\ 25501 }\1 /\]._9_6]-
3-(8-fluoro-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid-2 41 3}o]
3- (7 fluoro-5-methyl-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid-e A& 8F=

& Alelatar, 371 AAld 25500 whet B eSS U

'H NMR (300MHz, CDCl,) 6 10.55(br, 1H), 7.74(d, J = 9.3 Hz, 1H), 7.59(d, J = 8.7
Hz, 2H), 7.21(d, J = 8.7 Hz, 1H), 6.95(d, J = 9.0 Hz, 2H), 6.35(s, 1H), 4.64(m, 1H),
3.87-3.63(m, 3H), 3.47-3.44(m, 1H), 2.98-2.96(m, 2H), 2.80-2.77(m, 2H), 2.50(s, 3H),
1.95-1.88(m, 4H).

<A Al 4] 263>
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[2034]

[2035]

[2036]

[2037]
[2038]

[2039]

[2040]

[2041]

[2042]
[2043]
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3-3-@-(@-Z22H)or )F H g d-1-¢9)-3-SA2X2 ). 7-ZTF 259 d
ol AFAEH-12H)-29] A=

@WUQ

/\]—7 /\I/\ 25501 }\1 /R]__Q_zﬂ—
3-(8-fluoro-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid <}
4-(piperidin-4-yloxy)benzonitrile HCI-S- t] Al 5}-o]
3-(7-fluoro-5-methyl-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid 2}
N-(4-chlorophenyl)piperidin-4-amine 2HCl-& AF-8-3F= 312 A @5l a1, A7) A A] 4
2550] whef A5 d=g A2 5 sl

'H NMR (300MHz, CDCl;) & 10.40(br, 1H), 7.87(d, ] = 8.7 Hz, 1H), 7.21-7.18(m,
1H), 7.11(d, J = 9.0 Hz, 1H), 6.95(d, J = 9.0 Hz, 2H), 6.33(s, 1H), 4.57(m, 1H),
3.82-3.78(m, 1H), 3.48(m, 2H), 3.07-3.12(m, 1H), 2.96-2.88(m, SH), 2.74(m, 2H),
2.50(s, 3H), 2.11-2.06(m, 2H).

<A A o 264>
3-(3-(-(@-Z22A D)ol =) A W-1-Y)-3-FAZ2U) 3 EF 2 59
ol 2HEA-1QH)-L 2 A=

seNonel

/\1—7 /\I}\ 25501 }\1 /\]._9_6]-
3-(8-fluoro-1-oxo0-1,2-dihydroisoquinolin-3-yl)propanoic acid <}
4-(piperidin-4-yloxy)benzonitrile HCI-S- th 4l 5}-o]
3-(8-fluoro-5-methyl-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid 2}
N-(4-chlorophenyl)piperidin-4-amine 2HC1-& AF&-3F= 218 A 2] 5haL, 7] A Al 4
2550] whef HA 5= A 5 sl

'H NMR (300MHz, CDCl;) & 10.09(br, 1H), 7.33(m, 1H), 7.18(d, ] =7.8 Hz, 1H),
6.92(m, 1H), 6.51(d, J = 8.4 Hz, 2H), 6.27(s, 1H), 4.55(m, 1H), 3.82-3.79(m, 1H),
3.49(m, 2H), 3.17(m, 1H), 2.93(m, 5SH), 2.74(m, 2H), 2.42(s, 3H), 2.11-2.07(m, 2H).

<A Al 4] 265>
EFLES5ME3-3-543-@-(@-(EYEFEvE)F d)ov] m)¥ # 2 d-
1-HEZ 2ol A FA=HU-1QH)-2 9] A=
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[2044]

[2045]

[2046]

[2047]
[2048]

[2049]

[2050]

[2051]

[2052]
[2053]
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wL ota,

/\1—7 /\I;\ 2550] )\1 /\}_Q_zﬂ
3-(8-fluoro-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid <}
4-(piperidin-4-yloxy)benzonitrile HCI-S- th Al 5}-o]
3-(7-fluoro-5-methyl-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid 2}
N-(4-(trifluoromethyl)phenyl)piperidin-4-amine 2HC1-S- A}-8-3F= A& A £] 35} a1,
71 A e 25500 whet A Bk E S A& 5 AT

'H NMR (300MHz, CDCl3) 6 10.60(br, 1H), 7.87(d, ] = 7.5 Hz, 1H), 7.39(d, ] = 8.7
Hz, 1H), 7.20(d, J = 6.9 Hz, 1H), 6.59(d, ] = 8.7 Hz, 2H), 6.35(s, 1H), 4.61-4.57(m,
1H), 3.86-3.81(m, 2H), 3.56(m, 1H), 3.24-3.15(m, 1H), 2.97-2.94(m, SH),
2.79-2.75(m, 2H), 2.50(s, 3H), 2.12-2.09(m, 2H).

<A Al 4 266>
-EF Q2 25-ME-3-3-F4-3-U-(@-(EYEFLEWE)H d)otv )3 H g d.-
1-HEz )0l AFA=HU-12H)-2 9 A=

@@p@

/\1—7 /\I/\ 2550] }\1 ,g]_
3-(8-fluoro-1-oxo-1 ,2-d1hydr01soqu1nohn—3-yl)propanoic acid ¢}
4-(piperidin-4-yloxy)benzonitrile HCI-S- th Al 5}o]
3-(8-fluoro-5-methyl-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid 2}
N-(4-(trifluoromethyl)phenyl)piperidin-4-amine 2HCI-S AF-8-31= Z1-& A 9] )41,
&71 A Aol 2550] whet BA s e A2 g sl

'H NMR (300MHz, CDCl;) & 10.33(br, 1H), 7.40-7.37(m, 3H), 6.96-6.89(m, 1H),
6.59(d, J=9.0 Hz, 1H), 6.31(s, 1H), 4.59-4.55(m, 1H), 3.86-3.84(m, 2H), 3.56(m, 1H),
3.24-3.16(m, 1H), 2.96-2.89(m, 5H), 2.79-2.77(m, 2H), 2.42(s, 3H), 2.12-2.05(m, 2H).

<A A o 267> | E
4-(1-3-(7-2F22-5-ME-1-34-12-UJ ER0| AFAEU3- AT E2H Y)Y
A 2 g -4-Q)oln| sl Z o o] E 9] A Z
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Lo ep N

/\1—7 /\I;\ 2550] )\1 /\}_Q_zﬂ
3-(8-fluoro-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid <}
4-(piperidin-4-yloxy)benzonitrile HCI-S- th Al 5}-o]
3-(7-fluoro-5-methyl-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid 2} methyl
4-(piperidin-4-ylamino)benzoate 2HCl-& AF-&5h= 212 A @] 8baL, 47| A A ¢
25500 whet A5G 2 S de o AT

'H NMR (300MHz, CDCl;) 6 10.66(br, 1H), 7.87-7.84(m, 3H), 7.22-7.19(m, 1H),
6.54(d, J = 8.4 Hz, 2H), 6.36(s, 1H), 4.62-4.57(m, 1H), 4.02-4.00(m, 1H), 3.85(m, 5H),
3.60(m, 1H), 3.24-3.16(m, 1H), 2.97-2.89(m, 5H), 2.80-2.76(m, 2H), 2.50(s, 3H),
2.12-2.09(m, 2H).

<A A 4 268> T €
4-(1-3-(8-ZF 2259 H-1-24-1,2-T 3 SR AFAEHI- YT ERQ )y
H e d-4-g)otn| mysll 2o o] E 9 A%

& ot

/\1—7 /\I/\ 2550] }\1 ,g]_
3-(8-fluoro-1-oxo-1 ,2-d1hydr01soqu1nohn—3-yl)propanoic acid ¢}
4-(piperidin-4-yloxy)benzonitrile HCI-S- th Al 5}o]
3-(8-fluoro-5-methyl-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid 2} methyl
4-(piperidin-4-ylamino)benzoate 2HC1-& AH-&8}= 218 A #]5}aL, 7] A A 4
2550] wpef HA4 5= A2 5 sl

'H NMR (300MHz, CDCL,) 6 10.38(br, 1H), 7.85(d, J = 8.7 Hz, 2H), 7.37-7.33 (m,
1H), 6.95-6.89(m, 1H), 6.54(d, J = 8.4 Hz, 2H), 6.30(s, 1H), 4.60-4.56(m, 1H),
4.04-4.01(m, 1H), 3.85(m, 5H), 3.60(m, 1H), 3.24-3.16(m, 1H), 2.96-2.88(m, 5SH),
2.80-2.76(m, 2H), 2.42(s, 3H), 2.12-2.09(m, 2H).

<A Al o 269>
EFLE-3-3-(3-3| EFA]-8-otAH | A 2 E2[3.2.115E-8-Y)-3-F 4L 2 2 F)-
5-W g o] A =H-1QH)-2 9 A&
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F

qjik/w ®/OH

/\1—7 /\I;\ 2550] )\1 /\}_Q_zﬂ
3-(8-fluoro-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid <}
4-(piperidin-4-yloxy)benzonitrile HCI-S- th Al 5}-o]
3-(8-fluoro-5-methyl-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid 2}
8-azabicyclo[3.2.1]octan-3-0l HCl-& AF&-3= A& A 9] 8kar, 47| A Al o 2559
wte} 548 E S A2 o AT

'H NMR (300MHz, CDCl;) 6 10.48(br, 1H), 7.38-7.33(m, 1H), 6.95-6.89(m, 1H),
6.32(s, 1H), 4.75(m, 1H), 4.18-4.13(m, 2H), 3.00-2.94(m, 2H), 2.78-2.71(m, 2H),
2.43(s, 3H), 2.01-1.95(m, 4H), 1.40-1.19(m, 4H).

<A Al 4] 270>
E202.3.(3-4-3E2A 8 P1-9)-3- 2422 )5 W o] 2 A & H-1(
2H)-2 9] A=
F (o]

NH OH
— N

o
371 AA e 25500 A AF-E- &
3-(8-fluoro-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid <}
4-(piperidin-4-yloxy)benzonitrile HCI-Z- th 4l 5}o]
3-(8-fluoro-5-methyl-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid 2}
piperidin-4-ol-& AF-83F= A& A| 2] 8F a1, A7) A A] o 25501 whe} 54 313 &S

de AUk

'H NMR (300MHz, DMSO-d6) 6 11.26(br, 1H), 7.48-7.44(m, 1H), 7.03-6.96(m,
1H), 6.35(s, 1H), 4.76-4.74(m, 1H), 3.94-3.90(m, 1H), 3.69-3.68(m, 2H), 3.19-3.13(m,
1H), 3.04-2.97(m, 1H), 2.72(m, 4H), 2.38(s, 3H), 1.70(m, 2H), 1.33-1.20(m, 2H).

<A Al 271>
7-(3-(3-3| Z=F A]-8-o} A H o Al F 2[3.2.11S &-8- ) Z 2 9)-1,6- I Z EH & H-5(6
H)-2 9| A=

0O
N
NT 3
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&71 Aol 2289] @A 300 M AF--gE
3-(4-chlorophenyl)-3,8-diazabicyclo[3.2.1]octane 2HC1-S- th 21 5} <]
8-azabicyclo[3.2.1]octan-3-0l HCI-S- AF-&-3}= A& Al 9l 3ta1, 47| A Al < 228¢]]
upet B4 5 RS AS AT

'H NMR (300MHz, CDCl;) 6 10.48(br, 1H), 7.38-7.33(m, 1H), 6.95-6.89(m, 1H),
6.32(s, 1H), 4.75(m, 1H), 4.18-4.13(m, 2H), 3.00-2.94(m, 2H), 2.78-2.71(m, 2H),
2.43(s, 3H), 2.01-1.95(m, 4H), 1.40-1.19(m, 4H).

<A Al o 272>
-EF L2 E-3-(3-(3-3| = FA|-8-0l A HFO| A F E[3.2.1] S E-8-Y) T2 H)o| & F
EHU-12H)-29 A x

oA 1
8-fluoro-3-(3-(3-hydroxy-8-azabicyclo[3.2.1]octan-8-yDpropvl)-1H-isochromen-1-one
o] A&

E fo) NaxCO; 5.0eq

Nal 3. Oeq
(o] + OH OH
P OMs CH;CN 0.05M

8-azabicyclo[3.2.1]octan-3-0l HCI (222 mg, 1.35 mmol)°l] CH;CN (21.0 m)E =21
%, Na,CO; (552 mg, 5.2 mmol)S 2ol 4 2ot} wh-g oo
3-(8-fluoro-1-oxo-1H-isochromen-3-yl)propyl methanesulfonate (313 mg, 1.04 mmol),
Nal (469 mg, 3.12 mmol)S 4 a1 80°Col| A 18] 7+ s vk} T}, W3- ol S EtQAcE
3|4 g F, 22 A HEA fr7] 8l E 5 MgSO, el A 21z, ol 9hak & 4t
ahol A Fu 5 EAA AL E AFE S MeOHR A A Qalo] 245138
8-fluoro-3-(3-(3-hydroxy-8-azabicyclo[3.2.1]octan-8-yl)propyl)- 1H-isochromen-1-one
(97.0 mg, 28%)S A AT},

'H NMR (300MHz, DMSO-d6) & 7.87-7.80(m, 1H), 7.41-7.32(m, 2H), 6.65(s, 1H),
4.96(m, 1H), 3.98(m, 3H), 2.97(m, 2H), 2.61-2.57(m, 2H), 2.10-1.87(m, 8H),
1.75-1.72(m, 2H).

dA2:
8-fluoro-3-(3-(3-hydroxy-8-azabicyclo[3.2.1]octan-8-yD)propylisoquinolin-1(2H)-one
ol A E

F O F O
7N NH; in MeOH

OH OH
o NH
Pz N = N
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8-fluoro-3-(3-(3-hydroxy-8-azabicyclo[3.2.1]octan-8-yl)propyl)- 1H-isochromen-1-o0
ne (97.0 mg, 0.29 mmol)= 7N NHy/MeOH (10.0 ml) ]l #5¢1 3, 80°Col| A
162115 muhkah i), Rh-g- ol & AF2 0 & Wzhgh & Zhqtatol A Sk
SEAA A 1A S MeOHE Al A ste] 523155
8-fluoro-3-(3-(3-hydroxy-8-azabicyclo[3.2.1]octan-8-yl)propyl)isoquinolin-1(2H)-one
(73.0 mg, 75%)S At}

'"H NMR (300MHz, DMSO-d6) & 11.27(br, 1H), 7.67-7.60(m, 1H), 7.37(d, 1H, J =
7.8 Hz), 7.16-7.10(m, 1H), 6.40(s, 1H), 4.35(m, 1H), 3.99(m, 3H), 2.93(m, 2H),
2.50(m, 2H), 2.10-1.87(m, 8H), 1.76-1.68(m, 2H).

<A A4 273>
4-(8-B-B-ZEFQR1-224-12- 03] Z2 0| 27 &YU-3-9) T 2 H).8-0} &pu}o] A
SERB21ISE-3-A)SAAEHEL Y A=
F (o)
NH

7] A AT el 2549] 1A o] A AL-E-3F tert-butyl
4-hydroxypiperidine- 1-carboxylate2 ™ 213} tert-butyl
3-hydroxy-8-azabicyclo[3.2.1]octane-8-carboxylate- S AF-8-3F= A& A| 2] 811, 471
A o] 2540 et A3 Es A8 5 AT

'H NMR (300MHz, CDCl;) & 11.48 (br, 1H), 7.57-7.46 (m, 3H), 7.20-7.18 (m, 1H),
7.04-7.00 (m, 1H), 6.97-6.91 (m, 2H), 6.21 (s, 1H), 4.70-4.64 (m, 1H), 3.48-3.47 (m,
2H), 2.72-1.57 (m, 14H).

<A A o 274>
4(B-3-B-FFLZ1-52-12-HH ER | 2 A EU-3- Y Z 2R U)-8-ob 4w}
AN EEZ[B21ISE-3- WS ANEUEL Y A=
F (@]
NH

_ N:Q @/m
o
o

2371 A A o)) 25590 A AF-8-3F 4-(piperidin-4-yloxy)benzonitrile HC1S- T 21 }¢]
4-((8-azabicyclo[3.2.1]octan-3-yl)oxy)benzonitrile HCl-& A}-8-3F= 4l-& A ¢ 3}FaL,
7] A Al el 25500 whel B4 SRS 9 S T AT

'H NMR (300MHz, CDCl;) 6 10.17 (s, 1H), 7.57-7.49 (m, 3H), 7.21-7.18 (m, 1H),
7.05-7.01 (m, 1H), 6.90-6.88 (m, 2H), 6.24 (sm, 1H), 4.87-4.77 (m, 2H), 4.26-4.25 (m,
1H), 2.94-2.68 (m, 4H), 2.19-2.06 (m, 4H), 1.88-1.79 (m, 4H).
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<A A o 275>
N-(1-(3-(8-ZF Q. 2.5.1 %-1-—2—'_{\_-1,2-1‘4 I RolaFEd3-d)T 2w Y)o}
A3 DA S22 R EA b =9 A=

F O Y
NH NT(A
T

>

o

A 1 : tert-butvl 3-(cvclopropanecarboxamido)azetidine- 1 -carboxylate & A %

NH
’j 2 o HATU, DIPEA HT%
+
N "'OJW DMF
Boc” N

o

7/

Boc

1-Boc-3-aminoazetidine (600 mg, 3.48 mmol), cyclopropanecarboxylic acid (0.33
mL, 4.18 mmol), HATU (1.98 g, 5.22 mmol)E DMF (12 mL)°ll <1 3, §k-§-<l o]
DIPEA (1.8 mL, 10.4 mmol)& 3] 4 7}sfar 42-ol 4 18] <t kst it
HES- & EtOAcE 3|43 7, 2 &2 Al H8taL 7] & & 7 MgS0, 7ol A
Az, o] 3 5 3t sholl M St s HAA A E AFE S At
AREIH I E o] &5to] 543 E tert-butyl
3-(cyclopropanecarboxamido)azetidine- 1-carboxylate (612 mg, 73%)= A L T}

'H NMR (300MHz, CDCl;) & 6.15(m, 1H), 4.70-4.63(m, 1H), 4.27-4.22(m, 2H),
3.77-3.72 (m, 2H), 1.44(s, 9H), 1.40-1.33(m, 1H), 0.97-0.96(m, 2H), 0.79-0.76(m,
2H).

A 2 : N-(azetidin-3-yl)cyclopropanecarboxamide HC12] A =&

H 4N HCI in di
N\k in dioxane H\f
’j "
N

0 T
G HN o

HCI

tert-butyl 3-(cyclopropanecarboxamido)azetidine-1-carboxylate (610 mg, 2.54
mmol)°l] 4N HCl/Dioxane(13 mL)E = {1 F, 174} &¢F mnta vt wh&-%
A ¥ 3LA & o 7}38E5L ElOAcE Al A 8ol &2 8 3h&
N-(azetidin-3-yl)cyclopropanecarboxamide HCI(300 mg, 67%)< 5 5+ th.

'H NMR (300MHz, DMSO-d6) 6 6.45(m, 1H), 4.68-4.60(m, 1H), 4.27-4.22(m, 2H),
3.77-3.72 (m, 2H), 1.40-1.33(m, 1H), 0.97-0.96(m, 2H), 0.79-0.76(m, 2H).
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Yeyclopropanecarboxamide 2] A &

F (o]

H F o
H HATU 1.5eq H
NH R Ij DIPEA 3.0eq NH /3/'\'
o e,
= OH N
HN DMF 0.3M = o
o HCl o

3-(8-fluoro-5-methyl-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoic acid (60 mg, 0.24
mmol), N-(azetidin-3-yl)cyclopropanecarboxamide (85 mg, 0.24 mmol)®} HATU (137
mg, 0.36 mmol)E- 4201 A DMF (0.8 mL)°l| =<1 &, ¥k-5-<lof] DIPEA (0.12 mL,
0.72 mmol)& X 3] 4 7}FataL A2-oll A 19A13F o ‘ﬂ%}oﬂﬂ} Hh-g-9) -2 BtOAc®
549 5, B2 ARSI f7] 13 T MeSO, Bl A %, ] 7 F
ASrstel A FU 5 HAA AR ARES A AnntEd e 2
ol g3te] BHBFE
N-(1-(3-(8-fluoro-5-methyl-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoyl)azetidin-3-yl
)eyclopropanecarboxamide (21 mg, 23%)< A ATt}

'H NMR (300MHz, CDCl;) 6 11.30(br, 1H), 8.73 (d, 1H, J = 6.3 Hz), 7.49-7.45(m,
1H), 7.03-6.97(m, 1H), 6.34(s, 1H), 4.46-4.35(m, 2H), 4.12-4.06(m, 1H), 3.95-3.90(m,
1H), 3.73-3.68(m, 1H), 2.73-2.68(m, 2H), 2.46-2.44(m, 2H), 2.38(s, 3H), 1.53-1.49(m,
1H), 0.68-0.66(m, 4H).

<A Al o] 276>
N-1-3-(8-ZF 2 2-5-9Wd-1-24-1,2-T] 3| &=
HEd-4- DA EZZZ AT FA =] Az

S ot

YA 1 : tert-butyl
(1-(3-(8-fluoro-5-methyl-1-0x0-1.2-dihydroisoguinolin-3-yl)propanoyl)piperidin-4-v1)

ZolaAEHUI-DZEZR )T

carbamate2] A Z

H HATU 1.5eq
N goc _ DIPEA3.0eq Q/ “Boc
HI\O/ " bMFoam

3—(8—ﬂuoro—5—methy1—l—oxo—1,2—dihydr01soqu1n011n—3—yl)propanmc acid (350 mg,
1.40 mmol), tert-butyl piperidin-4-ylcarbamate (337 mg, 1.68 mmol)2} HATU (801
mg, 2.1 mmol)Z %29l 4] DMF (5.0 mL)°l] =<1 3, 1k-5-ollo]] DIPEA (0.72 mL,
4.2 mmol)& 3] A 7Fshar Lol A 164K arkskl Tt kgl & EtOAc®
3% 5, 22 Al H s #7] Sl E 9 MgSO, Aol A 3z, o 34 5 7k
stoll Al Sk FEH A A A3 E LA S MeOH= A A7 310 -4 3}31& tert-butyl
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(1-(3-(8-fluoro-5-methyl-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoyl)piperidin-4-yl)
carbamate (350 mg, 58%)= A AT}

'H NMR (300MHz, CDCl;) 6 10.49(m, 1H), 7.37-7.33(m, 1H), 6.96-6.89(m, 1H),
6.30(s, 1H), 4.59-4.54(m, 1H), 4.43(m, 1H), 3.81-3.77(m, 1H), 3.66(m, 1H),
3.14-3.07(m, 1H), 2.95-2.93(m, 2H), 2.83-2.76(m, 2H), 2.42(s, 3H), 2.02-1.94(m, 2H),
1.44(s, 9H), 1.38-1.24(m, 2H)

dA2:

3-(3-(4-aminopiperidin-1-y1)-3-oxopropyl)-8-fluoro-5-methylisoquinolin-1(2H)-one

HC19] A=

. o " F (0]
NH N\Boc 4N HCI in dioxane NH NH2
) [ P N HCI
o o

tert-butyl
(1-(3-(8-fluoro-5-methyl- 1-oxo-1,2-dihydroisoquinolin-3-yl)propanoyl)piperidin-4-yl)
carbamate (350 mg, 0.81 mmol)©l] 4N HCl/Dioxane(12 mL)°l| =<1 %, AF=-ol 4|
19713t agksl e, whg-5 A g A S o] #8FaL EtOAcE A H 8t¢]
2358
3-(3-(4-aminopiperidin-1-yl)-3-oxopropyl)-8-fluoro-5-methylisoquinolin-1(2H)-one
HCI (296 mg, 99%)= A ot

'H NMR (300MHz, DMSO-d6) 6 11.26(s, 1H), 8.35(s, 2H), 7.46-7.45(m, 1H),
7.03-6.97(m, 1H), 6.37(s, 1H), 4.38(d, 1H, J = 12.3 Hz), 3.97(d, 1H, J = 13.2 Hz),
3.24(m, 1H), 3.10-3.02(m, 1H), 2.74(m, 4H), 2.65-2.62(m, 1H), 2.38(S, 3H), 1.95(m,
2H), 1.49-1.34(m, 2H).

A 3
N-(1-(3-(8-fluoro-5-methyl-1-ox0-1.2-dihydroisoquinolin-3-yl)propanoyl)piperidin-4-

yl [cyclopropanecarboxamide9’ A=

ko HATU 1.5eq Foo H
NH Q/NHHéI ‘ 2 DIPEA 3.0eq NH O/NW/A
_ DIPEA 3.0eq
N HO)AW N [o]
= DMF 0.3M 7
o o

3-(3-(4-aminopiperidin- 1-yl)-3-oxopropyl)-8-fluoro-5-methylisoquinolin-1(2H)-one
(100 mg, 0.27 mmol), cyclopropanecarboxylic acid (0.03 mg, 0.41 mmol)2} HATU
(155 mg, 0.41 mmol)Z -2 A DMF (0.9 mL)°ll %<1 3, vk-&-<lo]l DIPEA (0.14
mL, 0.81 mmol)& 3 3] 2 7FstaL Aol A 1943 a ksl ek, whg-of &
EtOAc® 3] 4% 7, 22 AlHstal 7] &l & 5 MgS0, ol A A=,
o 3}k 5 7St shell M S wHAIA A E Ai=S A E A4S MeOH=
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A2A st H43g=
N-(1-(3-(8-fluoro-5-methyl-1-oxo-1,2-dihydroisoquinolin-3-yl)propanoyl)piperidin-4-
yl)cyclopropanecarboxamide (44 mg, 40%)S- A %t}

'H NMR (300MHz, DMSO-d6) & 11.26(br, 1H), 8.03 (d, 1H, J = 6.6 Hz),
7.48-7.44(m, 1H), 7.03-6.96(m, 1H), 6.36(s, 1H), 4.24-4.20(m, 1H), 3.88-3.83(m, 2H),
3.14-3.06(m, 1H), 2.80-2.73(m, 5H), 2.38(s, 3H), 1.80-1.72(m, 2H), 1.52(m, 1H),
1.31-1.18(m, 2H), 0.64-0.62(m, 4H).

2
4
BN
i
g‘L
i
b
>,

471 A Gl 1A 27600 4 A7 S 3
Jerae
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[3E1]
A A] ]
1 o CN [4-(4-(3-(8-ZEF L Z-1-F4-1,2-1]
/O SlERoladEd-3-A)Z2a)
/NH ,\O gogtd-1- iz EY
2 o _N__CN |5-(4-(3-(8-FF 2 &-1-54-1,2-1]
\ | SERolAFEd-3-d)x 2 )
Py ,@' 53l 2hd-1-90)9) e ] £
3 o NP N [6-(4-(3-(8-FF 2 F-1-5 2-1.2-1]
” AN emzeaAEas )
P @ o gid-1- A= HE-
4 o CF; [8-EF2E-3-3-(4-(4-(ER EF
J::F < ol 25 Uy o e} 1.1-20) =
/NH @' =)ol &= -12H)-+
5 F 2-EFREA(4-(3-8-FF =1
0 iijﬁN EV ST EEET P
NH N 2y o gzl-1-d)ml =Y
- N Ed
6 o CN |4-(4-(3-(8-EFE-1-54-1,2-1]
LT frezelsazasazan
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274 F o 4-((8-(3-(8-ZF Q- 1-22-12-
NH 3 =2olAAEd3-H)Z 29
2 VLo @C” S .9l)-g-olAuol A 2R [B2.11%
o g3 Al EY
275 F O N-(1-(3-(8-&F L. 2-5-H E-1-%
NH HYA Z12-H 3 = o] A7) E -39
_ N [ 229K 0 ol A B H-3-20) A 2
o) EIX 2RI Ab =
276 F O H N-(1-(3-(8-EF L. =2-5-H g -1-=
/ N 0 2o )y A d-4- A F
) B2 @A =

<2 &g 9o 1> PARP-1(Poly [ADP-ribose] polymerase 1) & A ‘5
B kg of] whE 3}31=E 2] PARP-1(Poly [ADP-ribose] polymerase 1) 8.4~
= 37kt A, vt Lol A skl

TAA o g, Bkl upE A Al 1 WA 2762] 3}3HE 2 PARP-1(Poly
[ADP-ribose] polymerase 1) &4 <A 5-& H7}5}7] 918, trivigen AFoll A -1 &t
PARP-1(Poly [ADP-ribose] polymerase 1) &4 ZA} 7] E(catalog number:
4677-096-K)E AH-&ato] thg-3t o] ZALsERAT 3] 2= o] aid ¥ of 9l 96
=9l o] E(96well plate)°l] Z}7}2] At 1xPARP buffer(trivigenAl 7] Eoll A A &)
50 (0B #5233, 304 1F Al 573} (rehydrate) HH--A] F T}, o] 43 IXPARP
bufferE A 7] g+ ¥, PARP-1(Poly [ADP-ribose] polymerase 1) &.4x(0.5 unit /well) 2}
1uM 55 22 thst 529 AA o 1-83 3528 H7tate] Aol A 1083t
S A AT 21 5 ZpZ)e] ol [XxPARP cocktail(biotylated NAD, activated DNA,
trivigenAt 71 E A Al g )& 25 ul® A 2] 3 5 AF2 o A 1AIRF jE-g-A[ZI T
Hkg-o] £yt 92 0.1% E 2] E(triton) X-100°] X3 PBS(7.5 mM Na,HPO,, 2.5
mM NaH,PO,, 145 mM NaC)E + ¥ A 3 851, PBSE +H A H it 1 %
strep-HRP(streptavidin-linked peroxidase) 50 05 €3l /g2 A 1A F HE-S-SF 3,
0.1% E ] = (triton) X-100°] 3£ &% PBSE 5 ¥ M % 3}a1, PBSZ T ¥
Al 2 53t} B PBSE Al 7 8 5] 7172 21 TACS-sapphire 50 w05 Wil H-&
z2hetslo] Aol A 153 3F vh-S A1 Z ). 2 Aol 5% <12} (phosphoric acid) 50 02
A g 3to] ¥h-§-& F A A7l F, Perkin elmer A}2] nlo] AE F ¢ o] E gH57]

1l €] 3(microplate reader victor3)E AFE3Fo] 450 nMol A SFEE SA A 1
FAE Astetdar, 1 A9 E 6] 3 200 YER A
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[2142] [¥2]
Al 1 nMoll A AAlel] |1 nMell A A Alel] 1 nMell A
PARP-19] 4l %5 PARP-12] 4l %5 PARP-19] 4l %5

1 o 93 * 185 *
2 * 94 * 186 *
3 * 95 * 187 &
4 * 96 * 188 *
5 * 97 * 189 *
6 o 98 * 190 *
7 * 99 * 191 *
8 o 100 * 192 *
9 * 101 * 193 *
10 s 102 * 194 &
11 * 103 * 195 *
12 - 104 * 196 *
13 * 105 * 197 *
14 - 106 * 198 *
15 - 107 * 199 *
16 * 108 * 200 s
17 & 109 * 201 &
18 & 110 * 202 *
19 * 111 * 203 *
20 * 112 * 204 o
21 & 113 * 205 o
22 * 114 * 206 *
23 * 115 * 207 *
24 & 116 * 208 *
25 * 117 * 209 &
26 o 118 * 210 *
27 * 119 & 211 i
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28 * 120 212 *
29 * 121 213 *
30 * 122 214 *
31 * 123 215 *
32 * 124 216 *
33 * 125 217 *
34 * 126 218 *
35 * 127 219 *
36 + 128 220 *
37 * 129 221 o
38 * 130 222 *
39 * 131 223 *
40 o 132 224 *
41 o 133 225 ok
42 o 134 226 *
43 * 135 227 *
44 * 136 228 o
45 o 137 229 *
46 o 138 230 *
47 ok 139 231 *
48 * 140 232 *
49 * 141 233 o
50 * 142 234 *
51 - 143 235 *
52 * 144 236 *
53 * 145 237 *
54 * 146 238 *
55 o 147 239 o
56 * 148 240 *
57 o 149 241 o
58 o 150 242 *
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59 151 243 *
60 152 244 #
61 153 245 *
62 154 246 *
63 155 247 ok
64 156 248 *
65 157 249 *
66 158 250 *
67 159 251 *
68 160 252 *
69 161 253 *
70 162 254 *
71 163 255 *
72 164 256 *
73 165 257 *
74 166 258 *
75 167 259 *
76 168 260 *
77 169 261 *
78 170 262 *
79 171 263 *
80 172 264 *
81 173 265 *
82 174 266 *
83 175 267 *
84 176 268 *
85 177 269 *
86 178 270 *
87 179 271 *
88 180 272 o
89 181 273 *
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235
90 * 182 * 274 *
91 - 183 * 275 *
92 * 184 * 276 *

<1 nMel| Al PARP-1 & A °5-& 50% W] 7} *, 50~80%: **, 80% Z7}: **+ = F.7].
71 TN FATF AN A A B A= 54 kel i

E2E5 ey, By £ & PARP-1(Poly [ADP-ribose]
polymerase 1) .4 oA 248 UEhf= 2l o= 1%t 53], A A4
3}3HE- 472 PARP-1(Poly [ADP-ribose] polymerase 1) &4 241 -2 80% ©] 4}
oAl sk Aot

71 F 2o Al T, AR Skl tisko] IC,#ke e, 1 A

at7] 3 30 eI

il

[3£3]

A AT o IC5,(nM) 2 AT o IC5,(nM) AT o IC5o(nM)
1 2.30 49 3.58 128 1.38
6 0.41 50 1.88 151 4.05
8 0.72 54 1.42 152 0.85
15 4.01 55 1.77 183 14.73
21 1.09 57 0.91 200 1.24
22 1.20 58 1.76 241 492
23 0.76 68 1.90 242 3.18
46 1.66 99 1.05 268 8.59
48 1.32 103 0.91 272 327

E3S AHEY, A FE 1,6, 8, 15,21, 22, 23, 46, 48, 49, 50, 54, 55, 57,
58, 68,99, 103, 128, 151, 152, 183, 200, 241, 242, 268 X 272:= PARP-1(Poly
[ADP-ribose] polymerase 1) &4 &4 50% & A| -5 5 (ICs5)7F 20 nM ©] 5} 2, w2
FIo) A @34 © 2 PARP-1(Poly [ADP-ribose] polymerase 1) 24 -8 & A & 4=
U= Ao = It

A, Bk o) mE o] AF &= F A = 29§ PARP-1(Poly
[ADP-ribose] polymerase 1) & A| Al 2 -85} AF-82 5= 3131, o] &
fraAd & o2 131 PARP-1(Poly [ADP-ribose] polymerase 1) & 2 3 o &
S0, AMAA Aol NAE e Ay, dd ~EZ T AP Aol 3 3}, AIDS,
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A, o B FUARE, o, P, MEL GFY Y G, 2 oS,
A, BUTE, WA FE, T4 FE A4 $E A% 2, 0207
S AG AT B D, ALY 22D WY w52 o] Fol A TORIE
MEE 15 ool Aske] i Ei A Rg oFshd 2AE R §-85
Ahgd ek,

> et s g A EF 0E F7h
Wl uhe S el A4 FuaA AL A EAPE fEe] 22 sfel A
WA g AL BE Bk hs] 98, gt 2ol AUl

N

i
ud
2
[\*)

TA A o2, Ab ik A A b5 A 3ES5Q1 ARPE-19(retinal pigment epithelium)
M EZE 10% A e o} A (FBS: fetal bovine serum), 1%
U/~ EF Entol 4l o] 3235 DMEM:F12(Dulbeccos Modified Eagles
Medium:Ham's nutrient mixture F-12) 8] A o) 4] 8] &5} S0t} 96 € Z o] E 9|
A EF7E AT 1x10%0] ¥ =5 F581aL, 37°CCO, W g 7] ol 124]7F &<F
1 &3 T H,0, 0.5 mMo] -Z 3 ) %] o]l DMSO(0.1%)7hH&
Al AH ) &), & g of) whE A A 1 WA 276 S 3ES tHE
FIEo A A gl g (A g ), 37°C CO, W 7] ol F7FE 6A] (T & <L il
A EAME S f =T

M 3EAFE 4 55 promegail
MTS(3-(4:5- 11 W & 0] o 52-91)-5-(3-7H 2 5 A o 5 A1 1 )2-(4- 1 551 2H-
ek ) B2 B0 R 2459l o, a4 2710049 HE MTS
A A E 100%3 3HiL, H0, 0.5 Mm A #] Z319] thzm9] MTS &4 +A &
NE o= 3] 4 E AX BE AEE FAtste] YERTh

MTS B4 24 H7P & Al E U v EZ =g ol9] NADH &4 a4 9
& =A4et= Y 0 2 NADH &5 42 f.40 98] MTS7} 3Hl 5] o] Aake
3 Zvp(formazan) ] FA & AHESHE Zlolt)h o] & B3l Aol = AEE
Fal Al EF2 R A ZANE S T2 318 = Aok AV AuE SR TS

A I A ol A ¥ 8 F promegaito] MTS &4 XA} 7| EE 74749
Dol 15 uLA W& 5 37°CCO, M 71l 24| 2t Bh-g-A 71Tt ih-g-3 2-& Perkin
elmer AFe| mho]l A2 & o] E 57| MB35 AR&3lo] 450 nMol A S =&
ZA48te] 71 A5 st lar, 71 AR E shr] & 400 YERY AT
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ECs,(nM)

0.9

48.04
144.1
69.7
2.6

3.8

69.4
8.6

16.98

Al
200
204
228
237
241

242
247
268

272

ECs(nM)

4.4

1.1
14.3

628.8
1.9

4.4

16.3
1.0
3.0

107.9

A
57

58
68

88
99

103
128
151

152

165

ECso(nM)

4.7

0.02
6.9

9.8

8.9

1.0
19.6
45.8
9.8

4.0

Al

21

22
23

46

50
54
55

1Al o 335 1,6, 8, 21, 22, 23, 46, 50, 54, 55, 57, 58, 68, 99,

A
=

B

al

103, 128, 151, 152, 165, 200, 204, 228, 237, 241, 242, 247, 268 "2 272

H B
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H,0,%

1
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