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use in the treatment of cystic fibrosis, methods for their production, pharmaceutical compositions comprising

the same, and methods of treating cystic fibrosis by administering a compound of the invention.
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1-[(2R,4R)-4-{[(TR)-2,2- — 4. -7- W £ -6,7- — &, -2H- I 1§ 3 [2,3-
A3 I A R O -7 - B | B s ) - T- (= F F | E)-3,4- - F-2H-1-
I IRIEE-2- A5 | BRI - 1- R %

ST 7 -4-[(2R,4R)-4-{[(55)-2,2- — &.-5- HH £ -6,7- — &,-2H,5H- &i 3t
[5,6-d][1,3] ] & FEER M -5- AL e A ) -T-(= @ H & 5)-3,4- &(-2H-
1-ZRFF RIS -2- FL | BR O e - 1- R R

BEHEE)-3,4- ~F-2H-1-

1]
3
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ST 7 -4-[(2R,4R)-4-{[(55)-2,2- — &.-5- HH £ -6,7- — &,-2H,5H- &i 3t
[5,6-d][ 1,31 &R K A-5-Ac A | p AL ) -7-H | A-3,4- T -2H-1-K 7
IR IR -2- B | 3R O be-1- FH I

2 -4-[(2R,4R)-4-{[(TR)-2,2- - 7- 1 3£-6,7- "G -2 H-IL G F£[2,3-
SR E R R O -7- B | B B ) -7- H & B -3.4- & -2H-1-K3F
IR IR -2- B | 3R O be-1- FH I

[ -4-[(2R,4R)-T-(_H H & E)-4-{[(TR)-2,2- " H\-7-HE-6,7-
-2H-RIRE I [2,3-A1[ 1,318 - f] SRS IR O -7- B A I e B ) -3,4- -2 H-
1-ZR TR -2- B [ 3R O e - 1- L

ST T -4-[(2R,4R)-4-{[(TR)-2,2- — -7~ HH H-6,7- — &7 -2H- Itf: [T 7F
[2, 3111, 3] R FFE R FRER % -7- I B | B ) - T- (= A F & 5)-3,4- _&-
2H-1-ZRIFIRIFE-2- L [ 3R L e - 1 - BH R

4-{(2R,4R)-4-[2-(2,2- _HF-2H-1,3- 7K FF ] — R FEER A -5-55)-2-FH
B NER R E]-7- R E-3,4- S -2H-1-FRFF IR IFG-2- 5 ) R HH G

4-[(2R,AR)-4-{[1-(3,4- “E A E)IEALe-1-He & I &} -7-H & A& -
3,4- G -2H-1-KIFIRIE-2- A R H IR

4-[(2R,4AR)-4-{[1-(4- "R AEE) IR AN Fr-1- A B |l AL} -7-H & A -3,4-
F-2H-1-ZRFF IR -2 - BL R H R

4-[(2RAR)-T-H H B -4-({1-[4- (=R HF B)EE | A S -1-F B )
5)-3,4- _F-2H-1-ZRFF IR -2- B R H L

4-[(2R,4R)-T-HH & A -4-{[1-(4- FHE R E) IR N Be-1-F B | e B ) -3,4-
T2 H- SRR IR IR -2 B SR R

4-{(2R,4R)-4-[(1,5- _HIEL-2,3- "G -1 H-Ei-1-F =) fid 2 1-7- H 8 L -

pl)
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3,4- @ -2H-1-ZRHF IR -2 -5 ) ZR FH G

3-[(2R,AR)-4-{[(18)-1,5- " H £&-2,3- G- L H-Eji- 1- R A [ B Bk ) - 7- B
S HE-3,4- G- 2H-1-ZR P IR - 2- B ) A B

4-[(2R,AR)-4-{[(185)-1,5- “HHE-2 3- " & -1H-gi-1-FRE |
S EE-3,4- G- 2H-1-ZR PRI -2- B ) A B R

KA-4-[(2RAR)-4-{[1-(2,2- & -2H-1,3-K I [ & FEIR D% -5-55)
RN B 1- AR AR ) -7- S B -3,4- -2 H-1-ZR IF IR IR - 2- BE | 3R O - 1-
HZ

KA-4-[(2R,AR)-4-{[1-(2,2- & -2H-1,3- K [ & FEIR D% -5-55)
PR BE-1- P AR 1B 2 ) -T-(Z A H i )-3,4- @ - 2H- 1 SR H IR -2- A B O
fre-1-HE &

4-[(2R,4R)-4-{[1-(2,2- “ & -2H-1,3- 5K ] S IR M -5- 2 IR N
K- 1-FR B TG B }-7- (@ H S B )-3,4- @ -2H- 1- 2R IR IFE - 2- B 38 2 e -
1-HHg -

FE—(EE R > HAUE B (RCFTRIE5RE] - CFTRIE 58 K48 558 £
FICF TR & 5 A (58 Q048 58 f A IR ) Z 550R - CFTRIG & B 2 & P a5
PTI130 k PTI-428 - =38 Bl 2 & ] 75 5 /r 5y BY PR B2 A B 2R
WO02015138909 &z WO201513893457% -

FE—EERAI T > HAEREARCFTRIZER - CFTRIZERMEHE
FH RS TE B ~ e TE 75/ 3 5 ) s EL A CF TR FA S B4R & R B > 48 i IECFTR
fBEME - CFTRIBER Z B B/ K EM il (cavosonstat)(NI1115) » F2IE
Bl 2 B BTN i BIPE AT A B ZE S WO020120481815F -

FE— {8 B e B - Ho A& 5 B (5 B 248 Hh BH B i 78 2 2 28 th 3R 67

g

§-7-H
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FEHIENaCIE M 2 EH (Pl i E B - BmEE(LEAN) @ FEL
K7 7 38 78 FH Bt B (ENaC) 5 ME /Y 22 1] - b 3H 28 1 2 () s & 7 R 55 5 A
(camostat) (BREE 5 g% & B lEHIHIA]) ~ QAUL4S5 ~ 552-02 ~ GS-9411 ~
INO-4995 ~ Aerolytic ~ iz &ML K K VX-371 - [ R7 8 38 75 [H B &
(ENaC) Z 75 1 By H il #2 3) m] 57 (51 400 [ P S A1) 2 B 25 58 WO2009074575
FL R EBEWO20130437205% K EEHFZ5US89999765% + -

FE—EEHE AT - ENaCHIFIHI{HRVX-371 -

FE—EEHEFIF - ENaCHIHIH{HSPX-101 (S18) -

AP HE G NS BEABHZA Y R/ R REREFEEZ
—EE i H MG ERIYELH -

RN ARBENAZHZ ey B eV R/ REHZEHT
& HAAM R OIRE EE S (EE R E RGN T (CFTR)EH © &
JaT5 A FE SR B FE AR MR A (B S R B AT T (CFTR)E BB R Z A
(Bl R B ME S (b~ IS IR E RS ~ BRERTHRETRERE ~ 1% 14 PH 28 14 Al
B8 MEH 2 MR RIE R TR) ©
WAGHK

ARV A& E LT & RORRE K 7 A E e oy i #g
KT AR EELEMZ T -

AP EEY R SEEmEFEF - AREBRFERIRUEFRRR)
A1 - FERMEIE3 > BEX' - X2~ RURRU[FHHAANE]F A
gt > B H RN A E HAE IR & A 2R B A B E Bz FEE T
Z—H&HIER 7T -

Mgl

Vi
~

FEmE

%
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o)
(1-3) R3J\OC1 C, Kekk
o)

N-H
X2 o0 X (1-4)
g/ 3~ “NHNH
1) & A P NH, R 2
— N
X1 N/ COzH 2) g‘,ﬁ: X1 N/ COZH BeRIEES
1-1) (1-2)
X2 X2
4 NH 4 NH
R1/ | Ifi /l(i HﬁZK R1/ | X 2
b N\ 1 = N
X1">N N R3 X N ZN

/)
(1-5) (1-6) ﬁs

WREIFHR - RA-MEEY AT HA(-DIEEY R ELHE - H(1-1)
L&Y > HpHalfa5qE » FTEAENL- S EIR[5.4.01+—0k-7-
K BehiR B 8 7 i EE AT T AE 28 0 (B R PR ) LA R 7 A BEE RO g B2 2
N, N- I 2l 2 AR o B R (R-SH) & - 1S5 Y af Bt - 5
VI B o] L8 P B PR WA =R OB 2 AR B S EK &8k 0 &
FH(12EEY) - H(1-2) 2B AT B (1-4) ZFRHE & - BF=H(1-5)1k
a¥ - CHMmAREERN 2 BEEYEEA(-SHEEY ZREZEDIERE
(EARRP)ARIESE - SEMUERRIY) N-(3- Z H BBy B)-N'- Z &b
(b 1 -(3- Z B R BN R )-3- Z i (L Z 8B f#(EDC ~ EDACE(EDCI)
BCHEREREEE ~ 1,3- IR ER(L “ar R (DCC) ~ B (2- {55 Ak -3 -1 kg
B X BilE £(BOPCl) ~ N-[( ~H g 4)-1H-1,2,3- =M 31 -[4,5-b]iEE BE - 1 - K&
on HE R ]-N- HH L B B o B B B N- | AL W) B0 2-(7- B R O = M- - )-
N,N,N'.N'-VUH 8 7 a5 bt 2 B B 1 - [ B (W i B ) md A - 1H-1,2,3- =T3¢
[4,5-b] WL BF 5 3- &AL YD 7N Bk L B (HATU) ~ O-(& IF ="M -1- 5 )-
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N,N,N'.N'- VU FH 4% VU G il % B8 (TBTU) ~ 2-(1H-ZRKFF[d][1,2,3] =ME-1- 55 )-

SR BHEIR CbE2,4,6- =S AEYN(T3P®) - Ba sl H o] LLEAS ~ /A RS

B ERG E S B Z sV BE 2RI » PR sl B LA - dEh R & sUB R A
HUREGRIE - BEEERS ESEHZ#HB &S EREEARR)
4-(ZH g B )ENE (DMAP) ~ 1-F8EL-7- SRR =M (HOAT) ke 1- 3B ZR 5
=M (HOBT) - KIEAHREREHLEANRN) =L ~ NN-ZEANE L
R BCIENE Z W (7 AL N AT o e B ATESE M (EA PRI VU S BLIRE ~ N, N-
AL HER R ~ NON-ZHE ZFER - W oiil - 8RR R O LB E
Bl (T - AR IRBm T T EAE IR o JnEAa] LUE R 77 U B i
RIS E IR o A (1-4) ZBEF ATl fe s =0 (1-3) Z Ba 2k B - 20(1-3) 2B
A FEEE AN (EA R L) &N kg Z BB K& R HE - A(d-5)1EE
Yol RE R SE W (EA TR R Z BB T HE HRER AR EN =2
B 2 g R B AR K > BEIH(1-6{E &) - ROAURE AT — 25 75 245 It
o & SRl B GRE TRE - BSEIQEEHAET] P AT 2 ROAUUE - X
(1-e){tea¥ErAMEEY -
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2 (2-2)
X2 00 X
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mAR2 AR > (-6 e mA (-2 (EEVILURRE L FTRK
P2 B R PR - ATigmP W/ A0-2)te?EthA2-1)tE
V) o FEE—FERT > A(1-2) L&A EE D (EA TR b B 2 B2 = (L B 7
FETREEEeRA-2)EEYHFRER LA - MAVEeYEE P
VIlig - &% P EYIEE AT 2R 2 B P AL sE A0 VU S kR 2 N BVE R T H K&
Pt > JEIAQ-IMEEY) - RQE-DIEEY ] E R Fral 2 5 5
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WRAZSF AT - H(S-2)EE AT hN-2) &Y & E - H(1-2)
L&Y A M & R OIE2-3H-[1,2,3] = M JF [4,5-b] I 1E -3- & )-
1,1,3,3- PO ER SR 4R /N m Bk I B (V) BUN- Z AL -N-SR N B 9 -2- R (7 AE T L=
G-Db&YRIE » HPRMAS A o KR E L OWETRRY) N,N-
T HEZERR AR EST - BEPHEYHEETHESLUT HEHE - 1§
FHG-2)EEY - REBELRERE TESEDAER R USRI &
Blcp#E1T - ZGS-2)baPRRAMEED -

{LRERERF

BUEHTTHZESEEE © minfi /78  DBU(RL,8- _E %R
[5.4.0]+—0%-7-%% ; DClH&HRT{LE&EH ; DMSO{4 _Huifi ; EDCl{%k
1-(3- “H R AN E)-3-ZER{b B  ESHAEEHZE T
HATUR1-[ B (B BB ) ad FHAL]-1H-1,2,3- =M 35 [4,5-b |t §E3-FAEY 7S
AIEILE  HPLC RS RBURMEENT » MSEARE R T - NMR{IRZ# H ik
wtfRE &8 » HUPLCHE SRUREET -

AEILEYHEHLL T BT EREF MBS 5 ESE BB E K
Bl - FEIREE > {245 € MATSGEE I TR CRRI R EIRE -~ IefE ~ fIE
V)2 BEHEL ~ BE - BAF)ZHERT > FRIESINRA - A& RITRa] 5 H
fit H0 AR - i R B ok (4 ] B P s T S TE D BB 88 (0 » (B LS R
o] hPVE I HE e B R DB R E R EE -

58 o QIFAE I TH Rl R B 2 R - A RE R E RIPREE AL LLIT 1B
FEEREE IR IE - FrE B REE 2 & PReEE: LUK Prags Fe i B O
& Bk 2 M S ok 1R B R AR I TH R flo B B2 24 A (Protective Groups in
Organic Synthesis Third Edition; Greene, T W Wuts, P G M%g; Wiley-
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Interscience: New York, 1991) -

B B BT ER Z ALY RIEERE MM ZH LT T
& o A EEY A M #VE A S Rl & B A s B e E Rl B 2K
Blfs -

FrIESS SR AT > & HTATA sUEIS B g dn di B oR & — B ali (B E % R
FREEH - EIBMERE T BT Z N IERE & fEAEH] - FRIESINERH - &
AIFT A B A B 3 VB SOE R - EEE TR 260 (35-70 pm)3#h
T GEENEMHEEYBF-2548 (FEE0.25 mm)#E 1T - & Bruker
Advance 300 NMR Y EE4(300 MHz) ~ Agilent 400 MHz NMR 5% 2 5,
500 MHz NMRZEC#%'H NMROEEE o DU 73 VY B ERAY 158 (8 0.00)E/E B 1Y
WS 2 W EBERERIE - HICHCL; (8 7.27)2 B & 77 & (ppm) I E'H
NMR K 5% Z (LB (B) - ZEMLIEEIE(s) - ZFHIlEd) ~ BPUHIE
(dq) ~ =& (1) ~ WEIE(q) ~ ALEE(quin) ~ ZEIE(m) KEIE(DbEH -
T E FEMS 8 48 Waters - & LC/MS S 82425 50 (F H B Waters'E & (2] 25
3100 ¢ 5L 3 #4 9 2 Waters Acquity H-Class UPLCIE S - ATH & 1F
Waters Acquity UPLC BEH C18 1.7 pm > 2.1 mm IDX50 mm L ; Waters
Acquity UPLC BEH CI18 1.7 pm > 2.1 mm IDx30 mm L ; =} Waters
Xterra® MS 5 um C18 > 100x4.6 mm - 3% 5,4 FH CH;CN/H,Of% & (H,0
& H0.1% CF;CO;HE(0.1% NH3) &, CH;0H/H,0 % & (H.O0 & FE 0.05%
CF3;CO:H) - (£ f{Biotage®5[ 5525 #ETT MUK INFN -

HARGAE T A
=R LW TTE
1 L B R HPLC &8 Phenomenex® Luna® C8(2) 5 um 100 A
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AXTAEFEGBO0 mmx75 mm)#i(L - (EH IAE(A) R E0.1% =% L& Z 7K(B)
A RENEE{%50 mL/min (0-1.0 min 5% A - 1.0-8.5 min4g EREE
5-100% A > 8.5-11.5 min 100% A > 11.5-12.0 mindg MEFEE95-5% A) o
HFHERILC/MS 5 ETFA6

B EEm L FE AT HPLC4& Phenomenex® Luna® C8(2) 5 pm 100
A AXTAEFE(50 mmx21.2 mm)&i{k - FHZBA) R E0. 1% =R Lk
JK(BYZ BETE » B (%40 mL/min (0-0.5 min 15% A > 0.5-8.0 min4g
MFEE15-100% A > 8.0-9.0 min 100% A » 7.0-8.9 min 100% A » 9.0-9.1
minfHEREIEL00-15% A » 9.1-1043 4 15% A) - {5 i s BULT (L 2% - Eo
LI 4H 4H B ¢ Gilson 305K 3067 ; Gilson 806K J7&1#54H 5 Gilson
UV/Vis 15580128 ; Gilson 506CHF.E %5 5 Gilson FC204 5Bk UrEEES
Agilent G1968D £ Hj43 2428 ; Thermo MSQ Plus’E & & - 4% f1 Thermo
Xcalibur 2.0.78k f&Bi{f FHMicrosoft Visual Basic 6.0 7 NE 4R E 2 E BIfE
R Z S ETER 240 -
FIFRILC/MS 77, ATFAS

B EE L AT HPLC 48 Phenomenex® Luna® C8(2) 5 pm 100
A AXTAEFE(50 mm=x21.2 mm)&fi{k - FHIZBEA)RE0 1% =8 L%
JK(BYZ BETE » B {%40 mL/min (0-0.5 min 35% A > 0.5-8.0 min4g
MFEE35-100% A > 8.0-9.0 min 100% A » 7.0-8.9 min 100% A > 9.0-9.1
mindEHEBERE100-35% A » 9.1-1053§H35% A) « i 2 40 (£ 2% » Eoph
LI 4H 4H BZ ¢ Gilson 305K 3067 ; Gilson 806K J7&1#54H 5 Gilson
UV/Vis 1558 H1%5% ; Gilson 506CHF.E %5 5 Gilson FC204 58 UREEES

Agilent G1968D £ Hj43 228 ; Thermo MSQ Plus’E & & - 4% f1 Thermo
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Xcalibur 2.0.78k f&Bi{f FHMicrosoft Visual Basic 6.0 7 NE 4R E 2 E BIfE
R Z S ETER 240 -
HIFERIT.C/MS J5;2TFA10

B EE L AT HPLC 48 Phenomenex® Luna® C8(2) 5 pm 100
A AXTAEFE(50 mmx21.2 mm)&i{k - FHZBA) R E0. 1% =R Lk
JK(B)YZ BEFE » B Z{%30 mL/min (0-0.2 min 5% A > 0.2-3.0 minZg 4%
BEES-100% A > 4.1-4.5 min 100%-5% A > 4.5-5.0 minZg MEREES5% A) -
fEHE A b &4 0 Hf DL T 4HE K ¢ Gilson 305 30678 ; Gilson
806 R S =F 1 4H ; Gilson UV/Vis 15515 0128 ; Gilson 506C 5L 1| 58
Gilson FC204) 587 UL B2 28 5 Agilent G1968D F #43Zigs ; Thermo MSQ
Plus’'E %1% - &% FH Thermo Xcalibur 2.0.7 #¢ 58 B {8 FH Microsoft Visual
Basic 6.0 2 NESRE 2 & B e HRE N 2 dH & PEH 2% -
FFERILC/MS /7 7EAA6

B EE L AT HPLC 48 Phenomenex® Luna® C8(2) 5 pm 100
A AXTAEHE(50 mmx21.2 mm)&i{k o R 2B (A) R E0.1% Ll # 2 7K
(B)ZFEE » JRENHEER{%40 mL/min (0-0.5 min 15% A > 0.5-8.0 minZg 4
FEE15-100% A > 8.0-9.0 min 100% A > 7.0-8.9 min 100% A » 9.0-9.1
mindgPERERE100-15% A - 9.1-1053815% A) - i i B4 (L 2% -
LI 4H 4H BZ ¢ Gilson 305K 3067 ; Gilson 806K J7&1#54H 5 Gilson
UV/Vis 1558 H1%5% ; Gilson 506CHF.E %5 5 Gilson FC204 58 UREEES
Agilent G1968D £ Hj43 228 ; Thermo MSQ Plus’E & & - 4% f1 Thermo
Xcalibur 2.0.78k f&Bi{f FHMicrosoft Visual Basic 6.0 7 NE 4R E 2 E BIfE

AR A Z E e ZEH 23 -
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FIEERILC/MS FF/EAAT

R EE M BRI HPLC4 Phenomenex® Luna® C8(2) 5 pm 100
A AXTAEHRE(50 mm=21.2 mm)&i{L - FHIEA) K E0. 1%L # 2 K
(B)ZFEE » JRENHEER{%40 mL/min (0-0.5 min 25% A > 0.5-8.0 minZg 4
BEE25-100% A » 8.0-9.0 min 100% A > 7.0-8.9 min 100% A » 9.0-9.1
mindEPEEERE100-25% A - 9.1-10453§25% A) - i A B4 (L 2% +
LI 4H 4H B ¢ Gilson 305K 3067 ; Gilson 806K J7&1#54H 5 Gilson
UV/Vis 15580128 ; Gilson 506CHF.E %5 5 Gilson FC204 5Bk UrEEES
Agilent G1968D £ Hj43 2428 ; Thermo MSQ Plus’E & & - 4% f1 Thermo
Xcalibur 2.0.78k f&Bi{f FHMicrosoft Visual Basic 6.0 NE 4R E 2 E BIfE

AR A Z E e ZEH 23 -

Bl
(5-{3-F&-5-[4-(Za HEE) - 1- g B | e -2- 55 3 -1,3,4- 1% g -2-
) HER

HERL ¢ 3-HrEL-5-(4-=F H | AR AR AL)- e -2- FH %

B 3- B L -5- B - O 0E -2- HH i (CAS © 870997-85-6 » 3.26 g » 15
mmol) ~ 4-(ZF HEE)F-1-1iE(CAS : 169685-29-4 > 3.5 g » 18 mmol)
Fe1,8- “E FEEEIR[5.4.0] +—%-7-%&(DBU > 2.22 mL > 15 mmol)JAN,N-
CHEZEER (1S mL)f Z0EE o (B K IEE R AE140°C TNV R &
YasorsgE - T K > HI%NZBEIRKFZREVHREBRSY) - BEET
o BER IR o ILUNEZE R 1% 8/ KEREWRE > g O HE
e mEEMEPEZEZ% > BEEELEY - '"H NMR (400 MHz,

DMSO-ds) & ppm 7.68 (d, J = 2.0 Hz, 1H), 7.64 - 7.60 (m, 2H), 7.48 -
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7.44 (m, 2H), 6.99 (d, J = 2.0 Hz, 1H) -
A ER2 ¢ 3-MEE-5-(4- =& H A BRI )-ThiE-2- H ik

13- B B -5-(4- =& B & B - R AR B AR )- B IE -2- B BE (125 g > 40
mmol > FER1)EREN —H LEZ(80 mL)F » HAKBEMFREEGY)SEZE0
C - FE 2K > /FIIH202 (14 mL > 160 mmol) > HFEOC THRIHFEEVE R
RIESERL » REITIRE - HI%ZBP Kb REVWEBRSY - BERK
R BB HEIE - WWEZ EREH 1% JR/IKREMIEE > 2% A HE
W LEZEBEEFEZREZER  BEREELEY - MS (ESI+) m/z 363
[M+H]*; '"H NMR (400 MHz, DMSO-ds) & ppm 8.26 (d, J = 1.9 Hz, 1H),
8.14 (d, J = 8.8 Hz, 2H), 7.79 (d, J = 1.9 Hz, 1H), 7.65 (d, J = 8.4 Hz,
2H) o
HER3 13- LN -(FREL 2R ED)-5-[4-( = & B & ) - 1- B il AL bk o - 2-
HH i

140 mL/NE AR D03 - B - 5-(4- = 5 H & A A il & )-IHEiE - 2 - FH R
(0.50 g > 1.311 mmol » 20 BR2) &k N,N- “HHECHEEH (3 mL) - #EZ7R001-
[ (B B ) B AR ]-1H-1,2,3- =M 3 [4,5-5] 0L §E 3- ALY 7S 7. 555 I B
(HATU > 0.548 g > 1.442 mmol) » HAFZ= R NMEFERTIRAR30 78 - &
LT RIS REE £ S H RN, N- _HEHEER (G mL)h 2 2- 8 ZhR
B(0.154 g » 1.704 mmol)Z 55—20 mL/NHR A o FARHIN, V- BB H g R (1
mL){E B iR o B 2R JIE ZE KR (Hunig's base)(0.458 mL > 2.62
mmol) » HIE % )f THRHESGY3058# - RIZ B 220 mL) K 5%
NaHCO; (20 mL) - IS MRS5S 7 - Bol&E - Ikl
(20 mL)ZHUKE © B 7K(2x20 mL) & B/K(20 mL) 28k & 6f 2 B TR 2 HY
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) > &NaxSO4HZME - R - HEZRERE  FEEELEEY  EAK
S AERIfE A (470 mg) - '"H NMR (501 MHz, DMSO-ds) & ppm 3.93
(d, J = 5.9 Hz, 2H), 5.48 (t, J = 6.0 Hz, 1H), 7.12-7.24 (m, 2H), 7.64
(dq, J = 7.8, 1.1 Hz, 2H), 7.75 (d, J = 2.0 Hz, 1H), 8.09-8.16 (m, 2H),
8.21 (d, J = 2.1 Hz, 1H), 9.70 (s, 1H), 10.23 (s, 1H); MS (ESI-) m/z
433.1 [M-H] -
BER4 © 3-MEE-S5-[4-(ZRH EE) - T-EEEE]-N-({ [ = (W -2-F) 8 i ]
F Ak} SRS EEE -2 - HH i I

1 3-P -V - (B R L )-5-[4- (=& |5 - 1 -l B A e -2-H
BERE(0.5315 g > 1.224 mmol > #EE3)5A50 mL[E/CEH P25 10 mL_
ZHEEF - HRKEFALSAEMRZ0C - AR =Z K (0.341 mL > 2.447
mmol) > Z & Z NI =% P b b i = £ A AW EF5(0.660 mL » 2.447
mmol)  FE0°C TR IERESY15 778 - IR R £ 208 0 H R
PE2.S/NES o FEHURIIZKIZR R EIREY) - mHEEE g » &K I #hEZ
e w0 HEZRYS - BekE T iRE T - &40 g BER - H&30-
2.5% CH;0HZ CH.CL Z #h s 4h b > B 5]720 mgEE(EEY) -
NMR (400 MHz, DMSO-d¢) & ppm 1.01 (d, J = 7.1 Hz, 18H), 1.08-1.19
(m, 3H), 5.03 (s, 2H), 7.26 (s, 2H), 7.60-7.68 (m, 2H), 7.90 (d, J = 2.0
Hz, 1H), 8.11-8.20 (m, 2H), 8.41 (d, J = 2.0 Hz, 1H); MS (ESI+) m/z
591.1 [M+H]"* -
FERS * 5-[4-(ZFAHEE) - 1-WEEE 4] -2-[S-({[=(N-2-F) B B S5 )
FHEE)-1,3,4-188 -2 - BL 0 g - 3 -

7] 3-f B-5-[4-(=ZH H A ) F-1- a2 -VN-({ [ = (A -2-F) 8 f 4
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A} SERAE)UENE-2- HERMHF(0.4638 g - 0.785 mmol » HER4) K = L
(0.219 mL » 1.570 mmol)> & HHIE(1.8 mL)Hr Z 5 F2 A8 i HH 2 fis il
2.(0.299 g > 1.570 mmol) » HIEE R THEKEREEYIR - HFEH
NaHCO; 887K /R KK EREY) - mHEAERE - &KL sRas e -
R HEZZBEYE - e & E3 mL I EETE K3 mL H [ i B ok 4
& 55268 mgiEEE(E&Y) - '"H NMR (400 MHz, DMSO-ds) & ppm 1.01
(d, ] = 7.1 Hz, 18H), 1.08-1.19 (m, 3H), 5.03 (s, 2H), 7.26 (s, 2H), 7.60-
7.68 (m, 2H), 7.90 (d, J = 2.0 Hz, 1H), 8.11-8.20 (m, 2H), 8.41 (d, J =
2.0 Hz, 1H); MS (ESI+) m/z 573.1 [M+H]" o
ER6 1 (5-{3-FE:-5-[4-(ZmHEE) -1 - fR A e -2- 5 -1,3,4-1
-2 - B ) HH fig

[F5-[4- (=R H EE)FR-1-EERE]-2-[5S-({[ = (A -2-E) W B A E A )
B EE)-1,3,4-188 k-2 - EL|IEEE-3-F£(0.2664 g » 0.465 mmol » - EES) AT
TR (3 mL) F 2 7SR R IR wEALPY T B (1 MG BRI » 0.465
mL > 0.465 mmol)d 75K - AL =R TEEKEYL.5/NE - FEFR
FEREY TBUN LM ZBeB UK Z [ - & i 2 A I &R BE shFz i - @
B HEZRH HER _EHETPEERAERGY) SR OalEE &
A o i HLRZ R B E - 1551168 mgfE L&) - 'H NMR (400 MHz,
DMSO-ds) & ppm 4.71 (s, 2H), 5.98 (s, 1H), 7.23 (s, 2H), 7.63 (dq, J =
8.9, 1.1 Hz, 2H), 7.87 (d, ] = 2.0 Hz, 1H), 8.07-8.20 (m, 2H), 8.39 (d, J
= 2.0 Hz, 1H); MS (ESI-) m/z 414.9 [M-H]" -
3-FrB-5-[4-(Z A EAE) R T-EEEE]-N-({[ =Z(H-2-E) W &8 & &
i 5 ) TEE I - 2 - HH i il 2 5 (R L
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HERL C {[Z(N-2-F) B e 1S4} 2% F 5

{5 2- FC B 2 1 5 s (CAS @ 96-35-5, 80 g » 888.9 mmol) B Bf mk
(CAS : 288-32-4 > 182 g » 2.7 mol)AfE/KN,N- — HE HEER (1 LY$ 8
& AR FIMEA=2AE(CAS : 13154-24-0, 228 mL - 1.1
mol) - fEIRERE TLERFAE THEMGESY) - ERHERRZE - H
EEAINaHCO; (1.5 LA RUR &) HFER H ZB 20 - FJ2 M HC1 (1.4 L
2.8 mol) ~ 7K(0.5 L) RREI/K(1 Ly EH ZERBER Y - AREHREZL
Na>SO4FZ K - I8 HB Y £H% - 55199 2B (L&Y » HLUFEE®E
)EH o
FER2 ¢ 2-{[=(N-2- )W e B i B ) ZHaft

K= (N-2-E)W e A8 A ZBEHFES(199 g » 808.4 mmol )JARER
PO R (1 L)F o AR KE R (BSEEY% » 200 mL » 2.2 mol) » H R
eV - # T2k > AINaHCOs (1.5 LYZBEREY) > 2% H LB
(4x500 mL)ZZHL » & OF Z A BB BE (7 &8 Na:SO. 52 )% - )8 LR 4 £ 52
Ke o IREI91 gHPE - B 28 2B/ BEKE(500 mL - 5/95) L B HHY) B[R
/> FE22 B EY) -
DER3 ¢ 3-RaE-5-[4-(ZHE P EE )R- - Rl & -V -({ [ = (N -2- ) B e 5]
A} SFEEL)IENE -2- FHEE

3-F Ak -5-(4- = H & A - A R B )- g -2- FH % (107.3 g > 296.4

mmol) E2-{[ = (N-2-F) B e B ] 85} ZFEfHF(87.5 g » 355.7 mmol) ~ 1-

(3- = B R AN )-3- Z A& b (b — 5 g B IR B8R (EDCI > CAS : 1892-57-5 >
68.3 g » 355.7 mmol) & 4- — H B ELOH 0E (CAS : 1122-58-3 » 43.4 g >
355.7 mmo)jr ZEHEQ L)yF RS - ERFEAE MRAAERSYIE
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" TR H1 NHCUF®( L 1 mol) W EY) H A S H
B o FHEE/K R HOME A G » ENarSO85 ) > R H BB E g - &
F186.5 gtZB L&Yy - HDUFREEM -

B2

BEEE S (5-{3-RAL-5-[4-( = H & ) TR -1-hiafg A | g -2- 5 - 1,3,4-18
mg-2-EL) B

BERL ¢ BENE(5-{3-FAs-5-[4-( =% H E.5) - 1 -l A T vE-2- 4 -1,3,4-
-2 B HEE SR =T

AN, N-HEZEER(19.22 mL)FE1H-IUM:(0.45 M CH;CNERK

42.7 mL > 19.22 mmol) > HFF60TC Z )8R T EZ#FRCH3CN o 7 {H B
RABEIRZ % — MR E RS X2 (5-{3-k-5-[4-(=ZF H A E)
-1 -t FR A O 0E -2- A }-1,3,4 -1 -2 BL)EHEZ(4 g > 9.61 mmol » B
1) » ZH&ZRMANMNN- - LA R 5% ="1TH84.01 mL - 14.41
mmol) o £ =R MR ER S 1/ - FLHR R S FE 75 25 B Ui 2= 0k 7K
aH o HZRRERIIEE(LE(30%/KER > 2.94 mL > 96 mmol) » J1 FAEE
MENEA0C ZRE - EEBRR LAl 2= R 2% HHEKEREYWISH
o HEYBEBRFEBIE - HOW JEmEREREY) - FIKREKx
MR PEE R EE SNEZ KR - IR 0 D EZERYE - BREGRYE Lk JFR/FE
Gek i - 15505.255 gfEBE(LE&Y) - 'H NMR (400 MHz, CDCl;) & ppm
8.49 (d, J = 1.9 Hz, 1H), 8.05 (d, J = 8.8 Hz, 2H), 7.75 (d, J = 2.0 Hz,
1H), 7.45 - 7.33 (m, 2H), 6.39 (s, 2H), 5.27 (d, J = 8.8 Hz, 2H), 1.53 (s,
18H); MS (ESI-) m/z 607.0 [M-H]" -

DER2 ¢ Bl R (5-{3-BEE-S-[4-(Z A H A AL ) - - Bl | L v - 2- L -
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1,3,4-1 -2 -5y HH fig

T I (5-{3-FE E-5-[4-(Z R/ H ) - 1 - mEfR A vE-2- 5 -1,3 ,4-
g E-2-F) B SR =T E5(5.0 g 0 8.22 mmol - FER1)IEREH L182(20.0
mL) & o Z&HFEH ERIHCL (1 MZIEER > 41.1 mL > 41.1 mmol) > H
=R TRIZBHMEBER - MR SE % > ERFEEE A RIE
TE=0R TR RIZR3078E - BB R LR - A5 mLZ
B% fe2x10 mLBERe Rk Ig e » HEtEfE 2R FAE35C MrIL: 2 R 4
Fr16/NF - BE 2EIR 2 EEEEY(3.7 ¢) - 'H NMR (400 MHz, H[E
-dy) & ppm 8.37 (d, J = 2.0 Hz, 1H), 8.14 (d, J = 8.9 Hz, 2H), 7.88 (d, J
=2.0 Hz, 1H), 7.58 - 7.49 (m, 2H), 5.28 (d, J = 9.1 Hz, 2H); MS (ESI-)
m/z 495.0 [M-H]" -
=K
2-(5-{3-FEE-5-[4-(ZHF FE/E) -1 - AR BT uE-2-5 ) -1,3,4-1 k-2
H)-1,1,1 -= & 5-2-1%
HERL ¢ 3-RE-5-[4-(ZH S5 T A R AR A - b vE - 2- H i HH g

[ 3-F B -5-(4- = F HF & E - AR A )-ThiE-2- HEE(1.08 g » 3
mmol > FH1-FFE2)FACH;0H (20 mL)H 7 BIF RN N4 H280, © {F
70C TIREE/NREFEHEGESYT2/ANE - TR - KEEYRINE
Kep o i1 M NaOHIEIR [ HZF(pH = 7787/ HiEIEULEFT R -
F 7K [ 88 B AT B2 R (S0C) FEzkk » [FEEE(LEY)(0.93 g) » H
ARSI AABRIER - MS (EST+) m/z 377 [M+H]"
HER2 ¢ 3-FEBER-S-[4-(Z & H &) AR E R R - T e - 2 - HH R T

K& HH(CAS * 7803-57-8 » 80%/KEIR » 4 mL)IANN % 3- By B -5-
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[4-(=FmHEE) FE | g A -TE0E-2- H L F E5(0.92 g » 2.44 mmol » B
DA TOE PRI (1S mL)f ZFRF - £55C FREE/MEFIEVER - 12
HEERER 2% > HKMBRESY - HEEMESRER - FEEE » HKE
e EEEMREPERERIEGOC)EEEE(LEY0.7 g) » HAK S
{EEI{ER - MS (ESI+) m/z 377 [M+H]" -
HEE3 L 3-E-N'-(3,3,3- = H-2- KA 2-HARWNEEE)-S-[4-(ZHHEEE)
-1 - g AL | UEROE - 2- FR R

7] 2 A 3-F B -5-[4-( = & H | A ) TR A | s g B - TEE o -2- HH R i (1 88
mg > 0.5 mmol > 1 eq > 2 BR2) ~ 1-["E( - H g A)mn A ]-1H-1,2,3- =M
FF[4,5-b]%EFE 3-FALYI /S HEBEEEEI(190 mg > 0.5 mmol » HATU » 1 eq) &
=ZBE(139 pL > 1 mmol > 2 eq) 2 1-HHE:-2-MEME 0 i 75 0% (4 mL) F R0
3,3,3- = &,-2- 58 H-2- FHE % (72 mg > 0.5 mmol > [CASHE114715-77-
41> 1 eq) - EZE ) NMEFHFHRESYEERESEHK - TH Z8k LBz HY
FRiEeHZBERERD 2 ZESEELEY) - MS (ESI+) m/z 517
[M+H]* -
HERA L 3-BE-S-[4- (/P EE) K- 1-EERE]-N-(3,3,3- =/ -2-FH A-2-
{[=(N-2-F) B fe L | | AL } PR R AL ) HEL e - 2- B g I

FEOC N 3-pA-N'-(3,3,3- = & -2- IR & -2- H BN EE A )-5-[4-(= &
FH SR A )R- | - R s S | PEEWE - 2- FR R (258 mg » 0.5 mmol - 1 eq @ PER3) K
=Z K28 uL > 1 mmol > 2 eq)fS & BE(15 mL)Hd 7 %7K FZ AR
“HE kg 2N EWER(108 pL > 1 mmol CAS : 80522-42-5 > 2
eq ) o fEO0C NRFEFMSESYIS o » HfHES=R - X ENIE

1:[:\

Z%& > RREVARNEKTHH I ZBEFER - & 0F 28 HIEEkE D&
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Na,SO.F7 1% H B4 - |EIRELEY » ERE S/ ELAIERN - MS
(ESI+) m/z 629 [M-C3H;]*
HERS 1 5-[4-(ZHEHFEE)FE- - E]-2-[5-(1,1,1-=&-2-{ [ =(N-2-5)
Wy ek | s B ) N -2-45)-1,3,4- I 04 -2 - L IR -3 - iy
[ 3-F B -5-[4-(ZH H A E) FE-1-TEEREE]-N'-(3,3,3- = &-2- FH Ak-2-
{[Z(H-2-F)W e EL | 84 ) RS ) E0E -2- FHEE (336 mg > 0.5 mmol » 1
W ERA) R =ZW(209 pL - 1.5 mmol » 3 eq)t fE/K ~EHFE(10 mL)
h 7 75 TP AN I Y B 2R B R 0(286 mg 0 1.5 mmol » CAS : 98-59-9, 3
eq) - EIRIFEHE MEHIESME R - # T2k HAWBRESYHAH
Lk ZBEZEEL » FINaHC O /KB IR & GF Z A IS BT > 48Na:SO4HZ 1%
HOBYE - BerYFEhE LB i (8 H A hEt/ Z W Z B8 (9/1)7F By 7 B 2k 4l
&> FEIFEE{ESY) - MS (ESI) m/z 655 [M+H]" -
HBRG ¢ 2-(5-{3-FrEL-5-[4-(ZE H A5 -1 - AR g -2-5 0 -1,3,4-18
2L EDY-1,1,1- E R -2- B
[F5-[4-(ZF HEE)R-1-iE A ]-2-[5-(1,1,1- = &-2-{[ = (N -2-5)
WiE R & AN -2-F)-1,3,4- 18 2o B0 oE -3- B (98 mg 0 0.15
mmol > 1 eq > FEF5)Z VUG BLRI (5 mL)ZR PR hnl MU S L > & (B P
TE#ER0.15 mL > 0.15 mmol > 1 eq) » IERFIRE FRHESYE S
SERK o TR > KRR S A 28 ZBEZE - K& 0t 2 AHEEED
Wz R4S - FRERYIRE h B AU JE A (X Select™ CSHEE A fREEEE -
C18 19x10 mm 5 pm (Water)#iXSelect™ CSHE!{#H A OBDE: » C18
19x100 mm 5 pm (Waters) %20 mL/min>” JRE)HZE T 2 £0.1%H >~ K
(AR ZHEB)ZIREHAL - B0 > A XBridge™ S FHIfRFEEE > C18
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19x10 mm 5 pm (Waters) B XBridge™ & A1 OBDE £ » C18 19x100
mm 5 pm (Waters) 5220 mL/min Z B AR T 2 50.5% NH; Z7K(A) ) Z
BEBYZBE - 2% EZBRER - BEEBELEY - MS
(ESI+) m/z 499 [M+H]*; 'H NMR (400 MHz, DMSO-d¢) 6 ppm 8.46 (d, J
= 2 Hz, 1H), 8.16 (m, 2H), 7.93 (d, J = 2 Hz, 1H), 7.67 (m, 1H), 7.67
(m, 2H), 7.27 (br. s, 2H), 1.84 (s, 3H) ©
14
1-(5-{3-FBE-5-[4-( =R & 4) 7 - 1 - A E-2-55 ) -1,3,4- 1 -2~
5)-2,2,2- =5 2-1-F

RSO T8  (EHEMB3EME KT 2 2 F BAE 253
FH3,3,3- = H/-2- A IR (03,3,3- =& -2- 18- 2-HER K H B R L TR
FeZ Fia¥n3-R&-N'-(3,3,3- = F-2-FR AN ERE)-5-[4- (=R H A L) F-1-
b 1B - 2- FR BRI (MS (ESI+) m/z 503 [M+H]") ~ 3-fi5-5-[4-(= &
S AR ) 7R -1- iR A ]-V'-(3,3,3- =& -2-{ [ = (N -2- B W e A | | A ) WER
B IHLIE-2- FHERHE(MS (ESI+) m/z 615 [M-C3H7]*, 643 [M- CH3]%) ~ 5-[4-
(ZH/HEE)F-1-BEEEEE]-2-[5-(2,2,2- Z&- - { [ Z(H-2-B) Wi ] 8 &)
L FE)-1,3,4-m -2 BRI IE -3- B (MS (ESI+) m/z 641 [M+H]Y) -
(ESI+) m/z 485 [M+H]*; 'H NMR (400 MHz, DMSO-d¢) 6 ppm 8.43 (d, J
= 2 Hz, 1H), 8.15 (m, 2H), 7.90 (d, J = 2 Hz, 1H), 7.67 (m, 2H), 7.29 (br
s, 2H), 6.04 (t, ] = 6 Hz, 1H), 4.74 (d, ] =6 Hz, 2H) -
s
(2- {3t k-5-[4- (= H S A ) Z8- | -hia i 2 | PR I -2 - ) - 1,3 - R - 5 - 5L HH S

BERL ¢ 3-fEE-5-[4-(Z & H A H) 8- 1 - A ]t 0E - 2 - B R

25 106 H(ZEHHRAEE)
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3-M Be-5-(4- = HF H & A - R ER A )- ML 0E-2- H L (140 mg » 0.386
mmol » B HI1-25BE2) K 1-[ 8 (B g & ) ag FH L ]-1H-1,2,3- =14 3 [4,5-5 ]
E5E3-F LY B L EE(294 mg > 0.773 mmol » HATU)JAN, N-  HIEL
ahe (1.4 mL)s 28R = ZR#(108 pL > 0.773 mmol)fa # - fE%0R M
200758 - B E37% S FALE/KIBIK (407 pul > 3.86 mmol) e # 0 & #
R - K20 mL)MEIRS Y HIRFE 1508 - PR 2 [E S #5 a8 I8 UL

 HZKER H EZE TR BEIEE(LEYI(129 mg > 0.357 mmol » FEXR
92%) « MS (DCI+) m/z 362 [M+H]*, 379 [M+NH,4]*; '"H NMR (400 MHz,
DMSO-dg) & ppm 8.17 (d, J = 2.1 Hz, 1H), 8.13 - 8.09 (m, 2H), 8.02 (br
s, 1H), 7.69 (d, J = 2.1 Hz, 1H), 7.63 (d, J = 8.1 Hz, 2H), 7.58 (br s,
1H), 7.25 (bs, 2H) -

BER2 © 3-FFk-5-[4-(Z & H A7 -1 -hE B AL [TTE0E - 2- b Ui B

FESSC TRHE3-Me B-5-[4-(Z & HH | B ) 8- 1 - hie Bl L 1 HLE e - 2- HH i e
(80 mg > 0.221 mmol » HER1) K AR(EHE(49.2 mg > 0.221 mmol)ATUE
BRI (2 mL)F 2R 5994578 - FHi1 M HCI (4910 mL) &z FHZ(20 mL)5=
HORGY - BIZUBHEEYHINE 2 IS CHFI2/NG - HEZELAIE =
oo W ZBRZEAUR &Y - MBI /KERZEE 2B - 5282 (MgSO0y) »

JE 0 OBYE - FARRINZE ZEE/CH.CLrp » HWR(KY3 o) HBEWm 25
e o BRI IR 225 g BREETE L2 DASI™- 128 4
HLHHE20%E50% L8 02 B 2 B EAETEN - BIEELE
#1(36 mg > 0.095mmol » E2243.1%) - '"H NMR (400 MHz, DMSO- d¢) &

g

ppm 9.93 (br s, 1H), 9.73 (br s, 1H), 8.20 (d, J = 2.1 Hz, 1H), 8.16 -

8.11 (m, 2H), 7.81 (d,J = 2.1 Hz, 1H), 7.71 (br s, 2H), 7.66 (d, J = 8.1

25 107 H(EEHHERAEE)
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Hz, 2H) o
HER3 1 2-{3-FaEE-5-[4-(=A HEE)F- 1 - A e -2-55 ) -1,3-BEME-5-
HH

3-fF-5-[4- (=% H B A )R- 1 -he g A U 0E -2- B AU ER (30 mg -
0.079 mmol - 25 EE2) K 2-JR N - E£(48.0 mg > 0.318 mmol) {3 2- B EL PU &k
M o 2R S ) AL NE(12.86 uL > 0.159 mmol)iE# - H R =YIINFAZET0TC
HFFO07 88 o (FIREYAA BN 2 Z85(50 mL)B10.1 M HCIKJA
(15 mL)Z [’ - HE KRk LB » 528 (MgS0.) » #IE @ B4
B CHCl/ L8 ZFig T - W IZ (&Y 1.5 o) H R4S £ H2kE - Rty
BRZRER 212 gWBERLTE EZDASI™-12J8FF - H&15%
ESON LM LB R BB > FEEELEY(T mg 0.016
mmol » ZE#20.51%) - MS (ESI+) m/z 462 (M+CH;0H+H)*; MS (ESI-)
m/z 428 [M-H]"; '"H NMR (400 MHz, CDCIl;) 6 ppm 10.07 (s, 1H), 8.44
(s, 1H), 8.40 (d, J = 1.9 Hz, 1H), 8.06 - 8.01 (m, 2H), 7.62 (d, J = 1.9
Hz, 1H), 7.37 (d, J = 8.1 Hz, 2H) -
B a4 1 (2-{3-FEE-5-[4- (=R H A4 AR - - g A e -2- 43 - 1,3 - HEn-
5-Fk) I

2-{3-MgFk-5-[4-(=m HEE) A - 1 - W B AL e -2- A} -1,3 - g -5 - B
§%(7 mg » 0.016 mmol » HEE3) A HEZ(1 mL)H 7 5% F it 8 NaBH, (5
mg)fR I - fEEm MRS - 1 M HCUKER(S mL)ERH HH 2%
ZBE(30 mL)ZHY - FHES KR LM LB/ @ %2 (MgS0y) » )8 H R4S
BN o BB YIERRINCHCL R LB LB 2 8aYH » HWEB(LIL.S g)
REHBWE SR -  RYBRFIRES 2H T4 gWBERTHE LS

P

25 108 H(ZEHHRAEE)
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DASI™- 1285 F - &K E50% £ 100% 2 1% 7.5 7 Bl 27 1 1 s Bk o
T FEEELEEYG mg > 6.95 umol » EF42.7%) - MS (ESI-)
m/z 430 [M-H]"; '"H NMR (400 MHz, CDCl;) & ppm 8.38 (d, J = 1.7 Hz,
1H), 8.04 - 8.00 (m, 2H), 7.77 (s, 1H), 7.54 (d, J = 1.7 Hz, 1H), 7.35 (d,
J = 8.0 Hz, 2H), 6.43 (s, 2H), 4.93 (d, J = 5.9 Hz, 2H), 1.90 (d, J =5.9
Hz, 1H) -
g6
2-(1,3,4-1G2 "2 - EL)-5-[4-( = 5 H &AL ) 7R - 1 - R i 5 UL g - 3 -

IR RS TEREMTE (696 mg » 2.162 mmol) ~ (2,2,6,6-P0H E-IR
I -1-E) K & EL(TEMPO » 45.0 mg > 0.288 mmol) K (5-(3-FrEE-5-((4-(=
B EE) ) EEE A )T 0E-2-F)-1,3,4-182 -2 By HEZ (300 mg >
0.721 mmol > FH1)FA1,4- 1@ 5E(20 mL) F7K(6.00 mL)th 7 7573047
# o LC/MS i EZEERFTFEEY - 60 mL AN 2 20 mL/KZHUR
&Y - pEEERE HEZRERAR - 1220 mLZE ZEEFEFEEYE - B
g SEEE(LEEY (177 mg > 0.458mmol » E*63.6%) - 'H NMR
(400 MHz, DMSO-ds) & ppm 9.44 (s, 1H), 8.44 (d, J = 2.0 Hz, 1H), 8.21
- 8.12 (m, 2H), 7.93 (d, J = 2.1 Hz, 1H), 7.67 (dd, J = 9.0, 1.2 Hz, 2H),

7.30 (s, 2H); MS (ESI+) m/z 387 (M+H")

F 57
(5-{3-MrBE-5-[4-(ZF HE) K- 1- 18 FE AL b nE-2- 5 ) -1,3,4 -1 —mp-2-FL)
FH iz

DERL ¢ 3-ReE-5-((4-(= @ B ) R BL Bt  ) IEE B BH 1%

FH N2 M8 5 3- B Bk -5- VR Mg BH % (15.00 g > 69.1 mmol) AN, N- — H AL

25 109 H(EEHHRAEE)
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HHEERZ (150 mL) R 4-(=# &) bifp(11.37 mL > 83 mmol)$ Z &K 20
Ty #E o REN-ZFE-N-FENEN-2-H7(24.14 mL > 138 mmol)/S I %E K fEIR
EYH - ENFE TR IERSINEA 2 100C 474/ - e S EY) 6%
M A150 mL7K k20 mL 1 M HCUKERZ REWF - EHLAI£0T -
H7K(100 mL) fe 470 (30 mLx3) Rk & A KIEREY 2B Z P2
B A 0 HIFEFRBEE > SEEELEY09.5 g 61.4 mmol » FE X
89%) o MS (ESI+) m/z 315.1 (M+H)* o

BER2 ¢ 3 HEL-5-((4-(= & FF B 75D i B B ) IEb e HH %

13- B Fk -5-((4-( = & W 5 ) R 5L ) Bt & ) ML e HH 1% (2.000 g > 6.36
mmol)JF I = # LBZ(TFA > 15 mL)dh H /KB ERSREGYAE1£0
C - T2 » f£0°C TIRINHL02 (2.60 mL » 25.5mmol » A 7KF130%) » H
FEOC TRIEEWU/NE - HRSYIIHE2£20C HEH2/NEF - 1%L
FROKP ZIREDWEER - BERFRABEREARESY - KFEFH1%Z
Wz 7KREY) ~ AN G/ HEE(10/1 > 20 mL) RIS Z B2 - BB HZ
[E 58 > BEEEREAEEY(1.96 g 5.66 mmol » FEZ89%) - 'H NMR (400
MHz, DMSO-ds) & ppm 8.28 (d, J = 2.0 Hz, 1H), 8.22 (d, J = 8.3 Hz,
2H), 8.06 (d, J = 8.4 Hz, 2H), 7.82 (d, J = 2.0 Hz, 1H), 7.12 (brs, 2H);
MS (ESI+) m/z 347 (M+H)* «

DER3 ¢ 3B E-N'-(2-FE B ZBEFL)-5-((4-( = 3 HH B ) 205 ) i g 22 ) FH &R O
U P T

13- B B -5-((4-( = & H &) % 5 ) B B 25 ) L U HH 112 (3.00 g > 8.66

mmol) ~ 3H-[1,2,3] =MEFH[4,5-b]MHEEE-3-2(0.059 g > 0.433 mmol)F2-FREL

ZEEE(0.858 g > 9.53 mmol)JRAINEN, N- ~HEHFENA(20 mL)th - £25C

55 110 HEEHSHE)

C206054BY20210915C.docx

106118418 FREHEE A3202 1103248937-0



1752961

THRAEEY078# - —RIN-(3- R IR N 55)-3- Z bR (b qo iy B8
Wz §8(2.491 g » 13.00 mmol) - f£45°C MEFHIESYI2/NEF - K I17K(20
mL) - WIEREY) 0 H LB ZER(3 *10 mL)JEf% - HIRBEREZER - 1521
{E&Y1(3.4 g > 7.96 mmol > ZE#92%) ; MS (ESI+) m/z 419.7 (M+H)* o
B ER4 3B E-S-((-(Z ) FE)EEEE)-N-C-(ZE2ENEWY HEE) R
BL) ZEiAk ) FH EL O e g 1

[F13- R - N'-(2- P8 B LR )-5-((4- (= 38 FH B ) 2 5 ) R i 5 ) R L L e
Bt (6.00 g - 14.34 mmol)AN, N- A HERH (50 mL)F ZIR SV TR
=2 R(5.00 mL > 35.9 mmol) - fRE¥AAIE0TC » AIRIM=RKNE
B foeted % = ® H B5(5.03 mL > 18.64 mmol) - f£20C THRF K EREY)3
/INBF o ORANZK(100 mL) - 28 [E#E - H7K(50 mLx2) %0k - H Z 8% 2B
(2x15 mL)%Efk - HUREBREZE - JEREELEEY(7.2 g 12.53 mmol » &
%87%)  MS (ESI+) m/z 575.7 (M+H)" -
FERS ¢ 5-((4-(ZF P E)EE) B E)-2-(S- (=N EW ) S5 H
Fo)-1,3,4-15 -2 BRI IE -3 - f

Fc f B R FE AR 2250 mL =[] JEBEHR T 28 A 3- B B -5-((4-(= & H
B R ER A )-N-Q2-(Z £ N EW i &) & &) L Fa 5 ) B A& 1L UE B T
(3.50 g > 6.09 mmol) H BN FET o 7 H0N,N- - B EL0E g -4-
(0.074 g > 0.609 mmol) ~ 4-FHELFE-1-EEEEE(1.742 g > 9.14 mmol) Kz ZJE
(35 mL) » AR - BREREEVIEES0TC - &R 254 1275 h1N-
ZE-N-FEANEAN-2-04(3.72 mL > 21.32 mmol)(E 75 i 3IFE P &0 FEE 3 i
£50C)  EREREVEE - {L50C THHERERSY VNG - BYR
EYHIRMK(S mL) < @RS > HHZK(S mLx2) K HEE(2x10 mL)

5 111 HEEHSHE)
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FRIE RS o R R ER > FRIEE(EEYG.2 g0 5.12 mmol » EXR
84%) o MS (ESI+) m/z 557.2 (M+H)*
HER6 ¢ (5-{3-FEs-5-[4-(=ZH H E)ZR-1 - A e -2-A ) -1,3,4- 108
-2-F6) H g

E20m MRES-(4-(=Z& HF ) R E) g )-2-(5- (= 2N AW I
B G EHE)-1,3,4- 188 — -2 - EL) I IE-3-B#(5.80 g > 10.42 mmol) A Z.fE
(50 mL)th /B RS 5 88 o RN UG > @ EPUIE T &8 (1.0 M
TBAF > 10.94 mL > 10.94 mmol) - fEZ 0 TR ERESY /N - 58K
% RN IEYIZELI10 mL - RJA07K(30 mL) - #EIEEAS - H A 7K(2%30
mL) 5z HEZ (15 mLx3)% M - BE2ZIREE @ FREELEYWG.57 g
8.92 mmol » E#86%) - 'H NMR (400 MHz, DMSO-ds) & ppm 8.46 (d, J
= 1.8 Hz, 1H), 8.25 (d, J = 8.2 Hz, 2H), 8.07 (d, J = 8.3 Hz, 2H), 7.94
(d, J = 1.8 Hz, 1H), 7.30 (s, 2H), 6.04 (s, 1H), 4.76 (d, J = 6.3 Hz, 2H);
MS (ESI+) m/z 401.0 (M+H)*

E 1518
5-{3-MR-5-[4-(ZHEHEE) K- 1-mEfE Lt rE-2- 5y -1,3,4-18 i -2-F
Fifs Ft

DERL ¢ 2-(2-G-BE-5-(W-( =& H &85 ) 5 ) s i & ) B Lt e i & ) ik
E)-2- s ZRR Ry

20 mL/R AP 32 A3-Rg k- 5-((4-( =3 H S8 AL ) R 2 ) Rl i 22 ) L e HH i
(0.5 g > 1.380 mmol > ZER2FHIN) ~ 2-PFH-2- A H LFEHE(0.213 g

N

2.070 mmol) ~ 3H-[1,2,3] =M, 3 [4,5-b]FENE-3-E2(9.39 mg > 0.069 mmol)

KN, N- " HEHEER (3 mL) - fE205 MRFHRESYIS o8 - —RINL-

5 112 HEEHSHE)

C206054BY20210915C.docx

106118418 FREHEE A3202 1103248937-0



1752961

(G- ZH R ENE)-3- L AL Zaa B B £ B8(0.397 g » 2.070 mmol) > H
145 C M IEVREY)— /N « IRAIZK(8 ml) - fE20F MR EY)307 8
Hia)g - ESFEESY7(0.431 g 0.963 mmol > FE*69.8%) - '"H NMR
(400 MHz, DMSO-d) & ppm 10.53 (s, 1H), 10.46 (s, 1H), 8.23 (d, J =
2.0 Hz, 1H), 8.18 - 8.13 (m, 3H), 7.87 (s, 1H), 7.78 (d, J = 2.1 Hz, 1H),
7.66 (d, J = 7.9 Hz, 1H), 7.21 (s, 2H); MS (APCI+) m/z 448 (M+H)* o
HER2 1 5-{3-BB-5-[4-(ZF H & ) A1 -hi Bl A | T 0E -2- A }-1,3,4-18
Ak -2 - B i e

20 mL/MVR S A2-(2-3-FE-5-((4-(ZHBHEE)E

MEE e i 25 ) B 225 ) -2 - A 2 i R% (390 mg > 0.872 mmol » B ER1) ~ 4-H

b
et
=
b
+H
i

Bt B O 0 (10.65 mg > 0.087 mmol) ~ ¥ H RS G &£(316 mg > 1.656
mmol) 5z ZHE (5.1 mL) - fE45°C T INEFTRRER « ZEE ISR INEZEK i
(N,N- _EHNE 7R > 0.533 mL > 3.05 mmol) A 7F45°C T 44 N BTT /NG -
AANZK(8 mL) HAE =00 N RFADRI30 388 - (HHE T EERSETTAVEE -
FE60°C T hNELHY [EIBS 5 (& A2 /A /Y5 mL DMSOH » S 4al H#E)E - H24EHZ
KeRT i E R 16/ NF - JEIAEE LS (180 mg > 0.420 mmol » E R
48.1%)  '"H NMR (400 MHz, DMSO-ds) & ppm 8.68 (s, 1H), 8.46 (d, J =
2.1 Hz, 1H), 8.29 (s, 1H), 8.22 - 8.13 (m, 2H), 7.95 (d, J = 2.1 Hz, 1H),
7.67 (dt, J = 7.9, 1.1 Hz, 2H), 7.32 (s, 2H); MS (APCI+) m/z 430
(M+H)" -

g9
{5-[3-MEE-5-(4-F A | -TEBE )L IE-2- 6 ]-1,3,4-1588 -2 BL ) H i

DERL ¢ 3R -5-((4-FAE) i &) L e HH g

5 113 HEEHSHE)
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iE 3 A -5 JREE IR (S g v 23.04 mmol) N, N- I Z FH i i (50
mL) PR o R I04- 8 R E (3.54 g > 27.6 mmol) &z N, N-~ E N E 2 g

(8.05 mL > 46.1 mmol) © EIOOOC Tﬁﬂ%’ﬂﬁf&bm#@sd\ﬁj“ 1%/&!:1:{#@/7

Al =00 - R EReY&IEHAKKS > HAIN HCUKE RS pHIE 4
&S - WIEE RS B M<K - aohB ek - SREEEEYG.6 g

20.77 mmol > E90%) ; MS (ESI+) m/z 265.7 (M+H)* o
BER2 ¢ 3-HEL-5-((4- B AREL) hsiE & ) L FH 1%

3 - B -5-((4-F AR BB AL IE FH L (3 g » 11.35 mmol) AR =
HILE 21 mL)F HHIKSERSREEYWLA120C - fE0°C TiRnBEE (L
©.(4.64 mL > 45.4 mmol > f27KH130%) > HAEOC MEHIEE/NE - (£
BREVFMZE20TC HIEFE NS « HI1%ZWER/KE ZREY(150 mL)HFRE
RIEREY) - BERFR - FEREE - FHI/KKQ200 mL) kI E > [E5S
HIBBREZRE: - SEEE(EEY(3.0 g 10.02 mmol » E#88%) - '"H NMR
(400 MHz, DMSO-ds) 6 ppm 8.25 (s, 1H), 8.11-8.07 (m, 2H), 8.06 (d, J
= 8.4 Hz, 2H), 7.78 (s, 1H), 7.53 (t, J = 8.8 Hz, 2H), 7.12 (brs, 2H); MS
(ESI+) m/z 297.7 (M+H)* o
HER3 1 3-M AR5 -((4- AR A R 5L )-N'- (2- 78 Bk LA ) FH AR e i i

FE25C TR ZHEHEER (30 mL) o 7 3-f7 H-5-((4- @ R 2 ) b
B EL )M E FHEE (5 g 0 16.88 mmol) ~ 1-3CE-7-F A7 I =mE(0.115 g »
0.844 mmol) K 2-58 % Z FEfk(1.672 g > 18.56 mmol)10534& - 7£25°C 2N
EORE T —ZORII-(3- Z H R BN BR)-3- Z B bRk —ao B e A (4.85 g »
25.3 mmol) « fE25C THRFERI107788 » HINBAEASTCHEFFUNE - R
TEREYIRIIZ /KK T HARHE3 /N o 75 I8 U B ERS B H /KA %

5 114 HEEHSHE)
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BRI EELEY(5.7 g > 14.70 mmol » ZEZ87%) - MS (ESI+) m/z 369.7
(M+H)* »
B B4 T 3-PrE-5-((4-A B E)EERA)-N'-QU= 2N EW R E) f4) L
EL) B RL IR U i P

FEOC THRFE3-BF-5-((4- R )RR A )-V'-(2- 578 5 2 AL ) FH AR
DERRF(6.2 g » 16.83 mmol)jIN,N- ~ HELHEEHZ (45 mL)H ZIEK » R0
= ZW(7.04 mL > 50.5 mmol) H & 18711 =% H e b i = =N &Y BBy
(8.77 g » 28.6 mmol) - f£20C MEH K IERSYII6/N\F - &K IEREY)
ININE KK o B RE2/NEF - 25 i s Ui B (5188 5 H 7KK - 5 EAE
{E&99(8.5 g » 15.39 mmol » EZI1%) « MS (ESI+) m/z 525.7 (M+H)" o
BERS ¢ 5-((4-B ) EIEE)-2-(5-(ZEWNEW i) &5 ) HE)-1,3,4-
g A2 - LI e - 3-

PR3- B A -5-((4- A A EHEE)-N-2-(Z £ AN B I E) E4) &
B Ak ) AL MEOEER FF (4 g > 7.62 mmol) ~ N, N-Z B ELIENE-4-[4(0.931 g -
7.62 mmol) F4- B ETE-1-FEFEE(1.453 g 7.62 mmol)JA ZFE (40 mL)
2R - BRIEREYINEEAST - S8R IN-ZH-N- B FHEF-2-
(0.985 g » 7.62 mmol) - fE45C TN EREY2/NE » HiEZ L4l 2
FOH o MUK EEHREYUNS - BIESY) » HA/KERER > 7F
EE(LE&Y (3.8 g > 7.13 mmol » E % 93%) - MS (ESI+) m/z 507.7
(M+H)* »
HERO  (5-(3-RUEE-5-((4-F A A HEER AL IE -2-55)- 1,3, 4158 —mk-2 5L ) FH i

RFES-(4-mB R B ERE)-2-C-(Z2ERNEW FEE) & 2) H E)-

1,3,4-0 nge-2-F)IE0E-3-R2(8 g > 15.79 mmo) [ ZH5(120 mL)F Z & &)

5 115 HEEHSHE)
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5778 o INIEALIYIE T £ $%(18.95 mL » 18.95 mmol) - f£20°C MEFEKIE
EEP2/NeE - ERERGYSal 2= - #0.53 mL 85% H3;PO4R75
mL/K 2 FRERNNEREREY)F « £20°C TRAATEIERI3 /N -
M E RS H 35 mL 1:5 (v/v) CHsCN/ZKGER M » F15 mLAKE K » A

B BEEELEY(5.06 g 14.15 mmol » FEAH90%) - 'H NMR

Ny

(400 MHz, DMSO-ds) & ppm 8.42 (d, J = 2.0 Hz, 1H), 8.13-8.08 (m,
2H), 7.90 (d, J = 2.0 Hz, 1H), 7.53 (t, J = 10.4 Hz, 2H), 7.27 (s, 2H), 6.
(t, J = 6.2 Hz, 1H), 4.75 (d, J = 6.4 Hz, 2H); MS (ESI+) m/z 351.7
(M+H)" »
gH10
2-(5-3RC £-1,3,4-1% -2 -50)-5-[4-( =& & B 78 - 1 - b g &= Tt e - 3 -
BB L 2-(3-F A -5-((4- (=& H & A )R B ) hed il B ) 9 B TEk v i ) [F HH R
FE="TH

(120 mL/NE AR IO N,N- Z B Z i (4 mL) s 27 3- [ BL-5-((4-
(=58 HH 80 A ) 7 55 ) b il 5 ) IEE I FH % (100 mg > 0.276 mmol) » {RFE /AN fin2-
(3H-[1,2,3] =M FF[4,5-b] EIE -3- 55 )-1,1,3,3- VU B L 52 45 75 & ok B B0 (V)
(115 mg » 0.304 mmol) &z N- 2 E:-N- 2 75 F 75 -2- B (0.145 mL » 0.828
mmol) ~ HFHEZSE =T B5(43.8 mg > 0.331 mmol) - =5 N IR KR
EYI/NE » FEERIR FREFRER - H4 mL LW B eR Y H K
(Ix5 mL)Eik - JBéEA e BERWRBENT(ERRBER S 2 L0 ZEETE
BIBIE > 5-100% > 4 gEH)4EL > BEEE(LEY - '"H NMR (400 MHz,
DMSO-dg) 6 ppm 10.16 (s, 1H), 8.82 (s, 1H), 8.18 (d, J = 2.1 Hz, 1H),

8.17 - 8.04 (m, 2H), 7.74 (d, J = 2.1 Hz, 1H), 7.68 - 7.56 (m, 2H), 7.18

55 116 HEEHSHER)
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(s, 2H), 1.39 (s, 9H) -
HBR2 1 3-M AL -5-((4-( =& &AL AR A i g A ) HH B ILE e s I

= LB (1 mL > 12.98 mmol)/Ail & 2-(3-fE-5-(4-(=ZFHH
B AR E) R E) H AN EREE) R E =Tl - B M EHKE
REDUNE - ILERA TRRER - SHYERFIR mLBEGf HiEH
R - KHEEWEREER  SEEEEEY - '"H NMR (501 MHz,
DMSO-ds :D,0 = 9:1 (v/v)) & ppm 8.25 (d, J = 2.1 Hz, 1H), 8.17 - 8.10
(m, 2H), 7.82 (d, J = 2.0 Hz, 1H), 7.65 (dq, J = 7.9, 1.1 Hz, 2H) -
BR3¢ 3-ME A -N'-(BR O ER)-5-((4-( = & B R ) 28 5 ) hie i 25 ) HH & Lk
UE e P

@4 mL/NHEARIIAN,N- A ZfEk (1 mL)d Z IR HEZ(25.7
mg > 0.201 mmol) ~ 2-(3H-[1,2,3] =M 3 [4,5-b] I BE-3-56)-1,1,3,3-PU £
FEE AN ABEIRE(V) (70.0 mg » 0.184 mmol) &zN- L H-N-F P EL A -2-
F(0.088 mL > 0.502 mmol) « JRII3-MEE-5-((4-(ZF P EE) FE )l
) FH AL BE FR ifE (63 mg > 0.167 mmol) H A =0R N RH KIER S 1/
- KIEREYEHZEMETFA6M L P4t » FFEELEY(20 mg
E#24.6%) - 'H NMR (501 MHz, DMSO-ds :D,0 = 9:1 (v/v)) & ppm
8.24 (d, J = 2.0 Hz, 1H),8.20 - 8.12 (m, 2H), 7.76 (d, J = 2.0 Hz, 1H),
7.69 - 7.63 (m, 2H), 2.28 - 2.18 (m, 1H), 1.77 - 1.68 (m, 3H), 1.62 (d, J
= 12.6 Hz, 1H), 1.43 - 1.12 (m, 6H) »

R4 T 2-(5-TRTE-1,3,4- 188 IR0 5)-5-[4-( = R AL - - B 2 )
THe - 3-
4 mL/NESP » 3B NGB B 5-(4-(S M ) %)

5 117 HEEHSHE)
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B A A ) FH ZL ML BE AR FFF (20 mg > 0.041 mmol)/FSfN%E ZBF(1 mL)H - RN
A EE£(15.68 mg > 0.082 mmol) B N- 7 F-N- 5 N E N -2-1#(0.022
mL - 0.123 mmol) HAE = R NMEHNERESYIIRK - #EMHPLCEIR K E
REVMES0%5ER - R R IERGYINE 2 65C iR - 5 H 8 fH A
HPLC/MS JTATFA6 KR &V E# 4L » FEIEELEY(5.2 mg » ER
27%) - '"H NMR (400 MHz, DMSO-ds: D,O = 9:1 (v/v)) 8 ppm 8.43 (d, J
= 2.0 Hz, 1H), 8.17 (d, J = 8.9 Hz, 2H), 7.89 (d, J = 2.1 Hz, 1H), 7.66
(dd, J = 8.8, 1.2 Hz, 2H), 3.17 - 2.99 (m, 1H), 2.05 (d, J = 12.0 Hz, 2H),
1.83 - 1.20 (m, 8H); MS (APCI+) m/z 469.0 (M+H)* o
B
2-{5-[(S)-HEACERE)HE]-1,3,4-18 _mk-2-F ) -5-[4- (=@ HE ) - 1-
i g A | LR I - 3 - Pt

FRELEYRBEOFRTMZZRF - F(S)-2-HEE-2-FE LK
HCIBE g #F - 'TH NMR (400 MHz, DMSO-d; :D,0 = 9:1 (v/v)) 6
ppm 8.42 (d, J = 2.0 Hz, 1H), 8.16 (d, J = 8.9 Hz, 2H), 7.90 (d, J = 2.1
Hz, 1H), 7.70 - 7.61 (m, 2H), 7.52 - 7.36 (m, 5H), 5.89 (s, 1H), 3.41 (s,
3H); MS (APCI+) m/z 506.9 (M+H)*
B2
2-{5-[(RNEHERE)HH]-1,3,4-m2 -2 -5-[4-(ZH HEE)E-1-
i g A | LR I - 3 - Pt

R LEYRBEEM IO 2 » H2-CRENEHEE) ZEEA
TR g sk BUfE - '"H NMR (400 MHz, DMSO-d; :D,0 = 9:1 (v/v)) & ppm

8.45 (d, J = 2.1 Hz, 1H), 8.19 (d, J = 8.9 Hz, 2H), 7.92 (d, J = 2.0 Hz,
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1H), 7.70 - 7.64 (m, 2H), 4.82 (s, 2H), 3.39 (d, J = 7.0 Hz, 2H), 1.09 -
0.94 (m, 1H), 0.56 - 0.40 (m, 2H), 0.24 - 0.15 (m, 2H); MS (APCI+) m/z

471.0 (M+H)" -

B3
2-[5- (A L )-1,3,4- 1 - 08-2- 551 5-[4-( = 45 F G600 9 - 1 - B 5 ok
I -3-F

EELEYRBEIIORRAKZERF » H2-RREAZEIECH
52 &l - '"H NMR (500 MHz, DMSO- dg :D,0 = 9:1 (v/v)) & ppm 8.44
(d, J = 2.0 Hz, 1H), 8.18 (d, J = 9.0 Hz, 2H), 7.92 (d, J = 2.0 Hz, 1H),
7.66 (d, J = 8.4 Hz, 2H), 7.34 (dd, J = 8.8, 7.3 Hz, 2H), 7.09 (d, J = 1.1
Hz, 2H), 7.03 (t, J = 7.4 Hz, 1H), 5.51 (s, 2H); MS (APCI+) m/z 492.9
(M+H)" -
B4
2-{5-[(BRIKEE) HE]-1,3,4-8 M -2-FL L -5-[4-(Z®m P A E)R-1-0
AU nE -3 -

AL EYRBEEMIN0R TR ZERF » H2-GRIKEE) JBIRIIREC
H % 2k 8% - 'TH NMR (400 MHz, DMSO-ds :D,0 = 9:1 (v/v)) & ppm

Iy

i

‘Hilrt
B=

8.45 (d, J = 2.0 Hz, 1H), 8.18 (d, J = 8.9 Hz, 2H), 7.92 (d, J =2.0 Hz,
1H), 7.71 - 7.62 (m, 2H), 4.75 (s, 2H), 4.13 - 4.03 (m, 1H), 1.83 - 1.39
(m, 8H); MS (APCI+) m/z 485.0 (M+H)"* -

FHI15

S-[4-(=ZHHEE)FR-1-EBEEL]-2-{5-[( =R FH AL HE]-1,3,4-52 “1-2-
B ILOE -3 -J
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AL EYRBEERI0R AT Z 12 - H2-(Z&HFE4) SR IR
O g B - '"H NMR (400 MHz, DMSO-ds :D,0 = 9:1 (v/v)) & ppm
8.46 (d, J = 2.0 Hz, 1H), 8.19 (d, J = 8.9 Hz, 2H), 7.94 (d, J = 2.0 Hz,
1H), 7.77 - 7.62 (m, 2H), 5.62 (s, 2H); MS (APCI+) m/z 484.9 (M+H)* -
g6
2-(S-{[(R AR A bE-3- B ) @ A H A 1 -1,3,4-1 M -2-5)-5-[4-(Z&HH &
B )R- 1 - g B | PR IE - 3 - 7

EE(LEYRBEAII0RRI 227 » H2-(TUEEKR-3-2) | E) L
A IBC HEE K& % - '"H NMR (400 MHz, DMSO-ds :D,O = 9:1
(v/v)) & ppm 8.45 (d, J = 2.1 Hz, 1H), 8.19 (d, J = 9.0 Hz, 2H), 7.92 (d,
J =2.0 Hz, 1H), 7.72 - 7.56 (m, 2H), 4.83 (s, 2H), 4.39 - 4.30 (m, 1H),
3.79 - 3.59 (m, 4H), 2.14 - 1.76 (m, 2H); MS (APCI+) m/z 486.9
(M+H)" -
BH17
2-{5-[R-FEAEZAE)FHE]-1,3,4-E M2 E 3 -5-[4-(=ZF H &) 7%

1 -fils g 55  PEE O - 3 - gt

o

AERL  3-HE-N-2-Q-HAEZEE) LERE)-5-(4-(ZaHEaE)HFE)
fie i 55 ) HH S PEL I I T

4 mL/NEAIRIN2-2-HEELEE) LW (0.4 MZN,N-"HE ZFE
% > 199 uL > 0.08 mmol » 1.5 eq) K 2-(3H-[1,2,3] = M3 [4,5-b] L IE-3-
B)-1,1,3,3- PR EL B4Rk N m B EE B (V) (0.12 MZ N, N- _HHEL ZFg AL » 500
uL > 0.063 mmol > 1.2 eq) ° {KFFRIKE B HI105 572 7 3-F E-5-((4-

AR )RR L) FH AL NEEEF(0.10 MZN,N- " FH A Z B 7E

M
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& » 500 pL » 0.053 mmol > 1.0 eq) ~ N-Z E:-N-E N EK-2-F£(27 pL >
0.16 mmol » 3.0 eq) HAE =1 MEFH K EREY /NG - KBRSV
HHERFTFA64IL » BEIEELEY) -
HER2 1 2-{5-[(2-HEE LR ) HE]-1,3,4-BE -2 -5-[4- (=A@ H &
HL) 2 - 1 - T i A 1 IEE i - 3 -

RARE T BN ZALE&YERE 24 mL/NE S EIRIIEZR(500 uL) - 5 7%
sl A(32 mg > 0.08 mmol - 1.5 eq)-FEIEHIAN 2 /N & HKe K BT ho 24
Z110CHERF VNS - EERM NERRBH - MKk —8H 5k BFERE
ViiEE) - BERERME > TERRR M2 - HADMSO/CH;OHE R - Y
B {f H @ fHHPLC/MS 75 A AAT 4L FEIEE(LE&Y(6.4 mg > EX
25%) o '"H NMR (400 MHz, DMSO-ds : D,0 = 9:1 (v/v)) & ppm 8.40 (d,

N

J=2.0 Hz, 1H), 8.19 (d, J = 8.9 Hz, 2H), 7.91 (d, J = 2.0 Hz, 1H), 7.72
- 7.62 (m, 2H), 4.96 (s, 2H), 3.74 - 3.68 (m, 2H), 3.55 - 3.48 (m, 2H),
3.27 (s, 3H); MS (APCI+) m/z 490.9 (M+H)*
g8
N-[(5-{3-BrBs-5-[4-( = | A ) 48 - 1 - h g A | e g - 2- A 3 - 1,3, 4 - I -
2- 55 ) HH AR ER PN Ge A ik Bl Bt

L YRBEN 7R 227 » AH2-CRN b B EER ) Z 1% L
R2-Q-HEEZEE) 2K B - 'TH NMR (400 MHz, DMSO-ds :D,0O
= 9:1 (v/v)) & ppm 8.38 (d, J = 2.0 Hz, 1H), 8.18 (d, J = 8.9 Hz, 2H),
7.89 (d, J = 2.0 Hz, 1H), 7.75 - 7.60 (m, 2H), 5.22 (s, 2H), 2.21 - 2.04
(m, 1H), 1.12 - 0.99 (m, 2H), 0.99 - 0.84 (m, 2H); MS (APCI+) m/z
515.8 (M+H)" »
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BHI19
2-{5-[(S)-HAAECRE)HE]-1,3,4-F _M-2- By -5-[4- (=& H & )R- 1-
i e L | ILE O - 3 - e

R EYIRBEN TP 22T > B(S)-HaE-FE- 2RI
2-(2-HEEZEE)Z B HELFE - '"H NMR (400 MHz, DMSO-ds :D,0 =
9:1 (v/v)) & ppm 8.38 (d, J = 2.0 Hz, 1H), 8.17 (d, J = 8.9 Hz, 2H), 7.88
(d, J = 2.0 Hz, 1H), 7.70 - 7.62 (m, 2H), 7.52 - 7.31 (m, 5H), 5.89 (s,
1H), 3.41 (s, 3H); MS (APCI+) m/z 522.8 (M+H)* o
120
(2(8)-2-(5-{3-B s-5-[4-(ZH/ F F )7 | - iR AL b g -2- £y -1,3,4-1E
o2 E)-1,1,1- =& N -2- 1

EELEYRBEMTHRRZEZT » HR)-3,3,3-Z5H-2- K8 &-2-
HENBEINAR2-Q-HEEZEE)ZHAKEH - '"H NMR (400 MHz,
DMSO-ds :D,0 = 9:1 (v/v)) & ppm 8.40 (d, J =2.0 Hz, 1H), 8.19 (d, J =
8.9 Hz, 2H), 7.92 (d, J = 2.0 Hz, 1H), 7.70 - 7.64 (m, 3H), 1.86 (s, 3H);
MS (APCI+) m/z 514.7 (M+H)" ¢
gH21
2-{5-[(1R)-1-HHE A 7 & ]-1,3,4-E -2 B} -5-[4-(=F H &5 ) - 1-fi
il L UL E - 3 - Bt

FEELEaMRBEITHRAZIER > HR)-2-HEEAN I EU2-
Q-HEHEZEH)ZME4HH# - '"H NMR (400 MHz, DMSO-ds :D,0 = 9:1
(v/v)) & ppm 8.40 (d, J = 2.0 Hz, 1H), 8.26 - 8.14 (m, 2H), 7.90 (d, J =

2.0 Hz, 1H), 7.73 - 7.60 (m, 2H), 4.88 (q, J = 6.5 Hz, 1H), 3.35 (s, 3H),
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1.55 (d, J = 6.5 Hz, 3H); MS (APCI+) m/z 460.9 (M+H)" -

B 22

2-[5-(1-HEE 2 E)-1,3,4-1 M2 EL)-5-[4-(ZHFEE)HE-1-1

B

T

=,

(il ]

‘Hilrt

0L oE -3 - 7
EELLEYREBEEMI 7RI Z 2R - H2-HESENKEIUT2-(2-F

SEZEH)ZE KB E - 'H NMR (400 MHz, DMSO-ds :D,0 = 9:1

(v/v)) & ppm 8.40 (d, J = 2.0 Hz, 1H), 8.19 (d, J = 8.9 Hz, 2H), 7.90 (d,

J =2.0 Hz, 1H), 7.75 - 7.62 (m, 2H), 4.88 (q, J = 6.5 Hz, 1H), 3.35 (s,

3H), 1.56 (d, J = 6.5 Hz, 3H); MS (APCI+) m/z 460.9 (M+H)"

g1123

2-{5-[(18)-1-FH & A LK ]-1,3,4-E -2 FL L -5-[4-(=F R E)AR-1-1

s

Y

it A5 | PEE DE - 3 - Pt

EELEYIRBEM TR Z 2R - H(S)-2-H | AN I2-(2-
HE A ZE5) Z 45 - 'TH NMR (400 MHz, DMSO-de :D,0 = 9:1
(v/v)) & ppm 8.40 (d, J = 2.0 Hz, 1H), 8.19 (d, J = 8.9 Hz, 2H), 7.90 (d,
J = 2.0 Hz, 1H), 7.75 - 7.62 (m, 2H), 4.88 (q, J = 6.5 Hz, 1H), 3.35 (s,
3H), 1.56 (d, J = 6.5 Hz, 3H); MS (APCI+) m/z 460.9 (M+H)"
g24
2-{5-[CRAAEFREE)HE]-1,3,4-1E M- EL L -5-[4-(=F H | E) H-1-
e i s | PR I - 3 -

B LEYRBENN TR ZERF - H2-CGEAEHE & E) JEEIUT
2-2-HERZEH)Z MK E# - '"H NMR (400 MHz, DMSO-ds :D,0 =

9:1 (v/v)) & ppm 8.40 (d, J = 2.0 Hz, 1H), 8.18 (d, J = 8.9 Hz, 2H),7.90
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(d, J = 2.0 Hz, 1H), 7.78 - 7.55 (m, 2H), 4.95 (s, 2H), 3.42 (d, J = 6.9
Hz, 2H), 1.13 - 0.86 (m, 1H), 0.58 - 0.43 (m, 2H), 0.29 - 0.11 (m, 2H);

MS (APCI+) m/z 486.9 (M+H)" -

125
2-[5-(ZEEHEL)-1,3,4-m 0 -2-HL]-5-[4-(Z @ H & &) 8- 1 - B BE &= ] 1t
g -3 -

EELLEYRBEO 7R 22T » H2-Z 85 Z % EH2-(2-H
SEZEH)ZMAKRBEE - '"TH NMR (400 MHz, DMSO-ds :D,0 = 9:1
(v/v)) & ppm 8.40 (d, J= 2.0 Hz, 1H), 8.18 (d, J = 8.9 Hz, 2H), 7.90 (d,
J =2.0 Hz, 1H), 7.71 - 7.63 (m, 2H), 4.92 (s, 2H), 3.62 (q, J = 7.0 Hz,
2H), 1.18 (t, J = 7.0 Hz, 3H); MS (APCI+) m/z 460.9 (M+H)*

g H26
2-[5-(FHEEL B EL)-1,3,4-m8 0 -2- B0 ]-5-[4-( = & H &85 76 1 - ER A
e -3- Ryt

EELLEYRBEEMI TR Z 2R - H2-H &5 L A2-(2-F
SEZEH)ZE KB E - 'H NMR (400 MHz, DMSO-ds :D,0 = 9:1
(v/v)) & ppm 8.40 (d, J = 2.0 Hz, 1H), 8.19 (d, J = 8.9 Hz, 2H), 7.91 (d,
J =2.0 Hz, 1H), 7.73 - 7.57 (m, 2H), 4.89 (s, 2H), 3.42 (s, 3H); MS
(APCI+) m/z 446.8(M+H)" -

BH127
2-(5-{[(MEBE-3-A ) A A FH B }-1,3,4-1E I -2-F0)-5-[4-( =& H & &) 7R-
1 - e g A2 | MEE W - 3 - Bt

RELEYRBEI TR Z R > H2-(HEhE-3-Ef ) ZEE 5

S
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B4

BEEREUA2-2-FHEE ZEE) ZBEAKELE - 'TH NMR (400 MHz, DMSO-
de¢ :D20 =9:1 (v/v)) 6 ppm 8.61 - 8.54 (m, 1H), 8.40 (d, J= 2.0 Hz, 1H),
8.37 (d, J = 5.0 Hz, 1H), 8.18 (d, J = 8.9 Hz, 2H), 7.92 (d, J = 2.0 Hz,
1H), 7.87 (dd, J =8.6, 2.9 Hz, 1H), 7.72 - 7.56 (m, 3H), 5.79 (s, 2H); MS
(APCI+) m/z 509.8 (M+H)* -

1528

5-[4-(ZF H & 5 -1 -Efa ] -2- {5-[(Za HE &) H A ]-1,3,4-m - 0-2-
B} MhuE-3 -

EELEYRBERN TR ZEF - H2-(ZHFHEE) J A 2-
2-HE K ZEFE)Z k&S - '"H NMR (400 MHz, DMSO-ds :D,0 = 9:1
(v/v)) & ppm 8.41 (d, J= 2.0 Hz, 1H), 8.19 (d, J = 8.9 Hz, 2H), 7.93 (d,
J = 2.0 Hz, 1H), 7.73 - 7.61 (m, 2H), 5.70 (s, 2H); MS (APCI+) m/z
500.8 (M+H)" -

E1529
2-(5-{[(RFRIR I RE-3 -2 ) | AL | AR} -1,3,4-E " ME-2-50)-5-[4-(=F FH &
B 7R- - AL | EE g - 3 - e

EE(LERBER TR R T » H2-(THEELMRE-3-E)EH) S
BEEUA2-2-FHEEZEAE) Z B KEH - 'TH NMR (400 MHz, DMSO-
ds :D,0 =9:1 (v/v)) & ppm 8.40 (d, J= 2.0 Hz, 1H), 8.23 - 8.13 (m, 2H),
7.90 (d, J = 2.0 Hz, 1H), 7.70 - 7.65 (m, 2H), 4.95 (s, 2H), 4.40 - 4.33
(m, 1H), 3.84 - 3.76 (m, 2H), 3.72 - 3.63 (m, 2H), 2.04 - 1.93 (m, 2H);
MS (APCI+) m/z 502.9 (M+H)*

B 5130
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s

2-{5-[(“HmHAE)HFE]-1,3,4- -2 B -5-[4-(ZH HEE)HR-1-0
it 5 | PR B - 3 -t

B LEYRBEON TR Z 2 - H2-(CHmHEE) SR 2-
(2-EHEEZ.EH) Z MK E# - 'TH NMR (400 MHz, DMSO-d; :D,0 = 9:1

Y

=

(v/v)) & ppm 8.41 (d, J = 2.0 Hz, 1H), 8.19 (d, J = 8.9 Hz, 2H), 7.92 (d,
J = 2.0 Hz, 1H), 7.67 (dd, J = 8.9, 1.1 Hz, 2H), 6.88 (t, J = 74.2 Hz,
1H), 5.43 (s, 2H); MS (APCI+) m/z 482.8 (M+H)* -

BH31

2-(5-{[(28)- E R IR T b -2- A | FH A }-1,3,4-E M -2-F0)-5-[4-(=ZH H |
BRI -1 -t B R | TR E - 3-

EE LEYIRBEON 7RI Z 2R - H(S)-2-(TUSkRE-2-5) L5
HAAR2-Q-HEEZERE) LK AKBM - 'H NMR (400 MHz, DMSO-
ds :D,0 = 9:1 (v/v)) & ppm 8.39 (d, J = 2.0 Hz, 1H), 8.18 (d, J = 8.9Hz,
2H), 7.88 (d, J = 2.1 Hz, 1H), 7.71 - 7.62 (m, 2H), 4.21 - 4.13 (m, 1H),
3.86 - 3.61 (m, 2H), 3.44 - 3.18 (m, 2H), 2.03 (dd, J = 12.7, 6.3 Hz, 1H),
1.89 - 1.78 (m, 2H), 1.54 (dd, J = 12.2, 7.6 Hz, 1H); MS (APCI+) m/z
486.9 (M+H)" -

B32
2-(5-{[(2R)- EFE IR T e -2- B | B A } 1,3, 4- I Wt -2-F0)-5-[4-(=ZF H =&
)7 - 1 - bl B P I - 3 -

EELEVRBEON TR AR ZIERR » F(R)-2-(TUSIKIRE-2-5) Z 1

HAAR2-C-HEEZEE) LB AKEM - 'H NMR (400 MHz, DMSO-

ds :D20 = 9:1 (v/v)) & ppm 8.39 (d, J = 2.0 Hz, 1H), 8.18 (d, J = 8.9 Hz,

55 126 HEEHSHER)

C206054BY20210915C.docx

106118418 FREHEE A3202 1103248937-0



1752961

2H), 7.88 (d, J = 2.0 Hz, 1H), 7.70 - 7.58 (m, 2H), 4.24 - 4.11 (m, 1H),
3.85 - 3.58 (m, 2H), 3.42 - 3.18 (m, 2H), 2.03 (dq, J = 13.1, 6.8 Hz, 1H),
1.90 - 1.75 (m, 2H), 1.62 - 1.45 (m, 1H); MS (APCI+) m/z 486.9
(M+H)*
B33
2-{5-[2-HEAELERE)HE]-1,3,4-1 “p-2-F 3 -5-[4-(ZF H |5 ) F-
1 - s g RS  UEE O - 3 - Bt

EE LEYREBEEUII0F R 2T - H2-Q-HEFELER) LBLE
RIBO I H KB o 'TH NMR (500 MHz, DMSO-ds :D20 = 9:1 (v/v)) 8
ppm 8.44 (d, J = 2.0 Hz, 1H), 8.18 (d, J = 8.9 Hz, 2H), 7.92 (d, J = 2.1
Hz, 1H), 7.70 - 7.62 (m, 2H), 4.84 (s, 2H), 3.70 - 3.66 (m, 2H), 3.50 -
3.47 (m, 2H),3.23 (s, 3H); MS (APCI+) m/z 474.8 (M+H)" -
B34

2-{5-[(1R)-1-FH & E Z FE]-1,3,4-18 M2 FHV 5 [4- (= FE P EE) - 1-5

s

Y

=

i AL UEL I - 3 - it

EELEYRBEONOF AT ZIERF - HR)-2-FHEREAENEIUIRCS
f RS 28U o 'H NMR (500 MHz, DMSO-ds :D-,0 = 9:1 (v/v)) & ppm
8.45 (d, J = 2.0 Hz, 1H), 8.18 (d, J = 9.0 Hz, 2H), 7.91 (d, J =2.0 Hz,
1H), 7.72 - 7.60 (m, 2H), 4.82 (q, J = 6.6 Hz, 1H), 3.31 (s, 3H), 1.55 (d,
J = 6.6 Hz, 3H); MS (APCI+) m/z 444.8 (M+H)* -
B35
2-{5-[(18)-1-FH G Z 5L ]-1,3,4-18 123} -5-[4-( = & HEEL) - 1-4

s

Y

=

i A | PEE e - 3 - i
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HELCEYREBEEMI0FRT 2T > HS)-2-HEERNKITECD
f S A I - '"H NMR (500 MHz, DMSO-d; :D>0 = 9:1 (v/v)) 8 ppm
8.45 (d, J = 2.0 Hz, 1H), 8.18 (d, J = 8.9 Hz, 2H), 7.91 (d, J =2.1 Hz,
1H), 7.67 (d, J = 8.4 Hz, 3H), 4.81 (q, J = 6.7 Hz, 1H), 3.31 (s, 3H),
1.55 (d, J = 6.6 Hz, 3H); MS (APCI+) m/z 444 . 8(M+H)" -

H 136
2-[5-(Z A )-1,3,4- 15 -2 55 ]-5-[4-( = 5 H 60 9 1 - B ok
I -3-R

EELEYRBEOIOFRMZERF » H2-ZR/EZEIIEREC
H % k8% - 'TH NMR (500 MHz, DMSO-ds :D,0 = 9:1 (v/v)) & ppm
8.44 (d, J = 2.0 Hz, 1H), 8.18 (d, J = 8.9 Hz, 2H), 7.92 (d, J = 2.1 Hz,
1H), 7.75 - 7.62 (m, 2H), 4.79 (s, 2H), 3.59 (q, J = 7.0 Hz, 2H), 1.15 (t,
J=7.0 Hz, 3H); MS (APCI+) m/z 444.9 (M+H)* -
BH37
2-[S-(FHAAHEA)-1,3,4-1 M -2-FL]-5-[4-( =% H & 5 ) R -1 - Fg A [0tk
IE-3-H

EELEYRBEOIOFMZERF » H2-HAEZEIIEREC
H % k8% - 'TH NMR (500 MHz, DMSO-ds :D,0 = 9:1 (v/v)) & ppm
8.44 (d, J = 2.1 Hz, 1H), 8.18 (d, J = 8.9 Hz, 2H), 7.92 (d, J = 2.1 Hz,
1H), 7.74 - 7.64 (m, 2H), 4.77 (s, 2H), 3.38 (s, 3H); MS (APCI+) m/z
430.9 (M+H)" -
E138
2-(5-{[(UWErE-3-B)E A HA }-1,3,4-1 M- 2-FL)-5-[4-(ZFH HEE ) &E-
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1 - P | EE E - 3 - B

EELEYRBEMIOR I Z 2R » H2-(HthE-3-E & E) L% E
i B8 4 28 Ok B i 2K 4% - '"H NMIR (500 MHz, DMSO-ds :D,0 = 9:1
(v/v)) & ppm 8.52 - 8.38 (m, 3H), 8.31 - 8.24 (m, 1H), 8.18 (d, J = 8.9
Hz, 2H), 7.92 (d, J = 2.0 Hz, 1H), 7.72 - 7.57 (m, 3H), 7.46 (dd, J = 8.5,
4.7 Hz, 2H), 5.64 (s, 2H); MS (APCI+) m/z 493.8(M+H)" ¢
B39
2-{5-[(“HmHEEE)HE]-1,3,4-0 -2 B -5-[4-(ZH H & &) AR-1-4
it A5 | PEE DE - 3 - Pt

B LEYRBESNOF I Z 2R » H2-(_& H & E) S IR
O S B - '"H NMR (500 MHz, DMSO-de :D20 = 9:1 (v/v)) & ppm

s

Y

=

8.45 (d, J = 2.0 Hz, 1H), 8.25 - 8.13 (m, 2H), 7.93 (d, J = 2.0 Hz, 1H),
7.73 - 7.60 (m, 2H), 6.87 (t, J = 73.9 Hz, 1H), 5.31 (s, 2H); MS (APCI+)
m/z466.9 (M+H)* -
E 40
2-(5-{[(29)- A SR IR b -2- B | FH B} -1,3,4-108 M -2-F0)-5-[4-(=ZH H &
B )R- 1 - g B | PRI -3 -

A LCEYRBEE 105 RTIK Z 2T > H(S)-2-(TUF B -2-5) 2%
B AREBOEHEE RS #E - '"H NMR (500 MHz, DMSO-ds :D,0 = 9:1
(v/v)) & ppm 8.43 (d, J = 2.0 Hz, 1H), 8.25 - 8.11 (m, 2H),7.90 (d, J =
2.1 Hz, 1H), 7.70 - 7.60 (m, 2H), 4.31 - 4.20 (m, 1H), 3.65 - 3.57 (m,
2H), 3.28 - 3.02 (m, 2H), 2.13 - 1.99 (m, 1H), 1.93 - 1.76 (m, 2H), 1.74 -
1.57 (m, 1H); MS (APCI+) m/z 470.9 (M+H)* -
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Bl41
2-(5-{[(2R)- A FEIR T e -2- B | B A ) -1,3,4- 1 T -2-F0)-5-[4-(=ZF H &
B )R- 1 - g BL | PRI -3 -

EELEYRBEGIOF M Z 2 - H(R)-2-(TUEIKIRE-2-5) L1
AR IB Ol B g 2 B4 - 'THNMR (500 MHz, DMSO-ds :D-0 = 9:1 (v/v))
5 ppm 8.43 (d, J = 2.1 Hz, 1H), 8.21 - 8.14 (m, 2H),7.90 (d, J = 2.1 Hz,
1H), 7.70 - 7.64 (m, 2H), 4.29 - 4.22 (m, 1H), 3.64 (s, 2H), 3.24 - 3.08
(m, 2H), 2.12 - 2.03 (m, 1H), 1.90 - 1.81 (m, 2H), 1.71 - 1.61 (m, 1H);
MS (APCI+) m/z 470.9 (M+H)"

B 42

1-(5-{3-faB-5-[4- (=R A H) K- 1 -ha B A | h e -2- 5} -1,3,4- % - -2-
B)-1-1

DERL ¢ (8)-3-RaB-W-(2-FEE AN EEE)-5-((4-(ZF H A 5) B 5 ) fia i &) H
L TEE I g 1T

L4/ RN, N- B Z B (1.0 mL)5h 22 (S)-2-F N % (10.8
mg > 0.12 mmol > 1.5 eq) & 2-(3H-[1,2,3] = W& 3f [4,5-b] IHf 0F -3- % )-
1,1,3,3- VU ZL B R N @ i i (V) (36.4 mg > 0.10 mmol > 1.2 eq) * {KFF
NI E EBI105BR2 2 3- R B -5-((4-(Z @ H A 26 ) 2 5 ) g & ) FH AR L O
EifE(30.0 mg > 0.08 mmol > 1.0 eq) ~ N-Z F:-N-F N E N -2-F(42 pl >
0.24 mmol » 3.0 eq) * 7L %0 THEHER EY1/NEG o [ FEY{H H 28540 U7 0%
TFA10401L - BEIEELEY) -

FER2 1 (8)-3-MiFk-5-((4-(Z R H | E) R AR A)-N-2-(Z R W&
Yre B ) 48 B ) PR il A ) HH I g i
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(A E B Z G EE BIFH 500 pL _E RS - (RFFIAII= 4K
(30 uL > 0.21 mmol > 2.5 eq) ~ TIPS = E HEMBEE(CEHIRERB=2K
E By E s > 50 pL > 0.21 mmol > 2.5 eq) » f£50m MRH KBRS/
RF - HZKZRIRER B R VI K - BB )E - &€ NaxSO420% - HiEJE -
iR > FEIEELEY
A BE3 1 (S)-5-((4-(=ZFRH R A) FE) R E)-2-(5-(1-(Z £ A E W &)
AR LFL)-1,3,4-1E k-2 B IE -3 - f7

A H ZBR2 Z BEER VB AR R S00 pL CH3CN o (R 7R f04-(— H
E)AEEE (0.007 M > 1 mL > 0.007 mmol > 0.1 eq) & ¥f HH K hsi g &(0.14
M>1 mL > 0.14 mmol > 1.9 eq)EF 8K - _ERNELEGS0 pul - 0.29
mmol » 4.0 eq) - {£45C TR EREY /I - HEEZEHITATFAR
K AH B EAE -
HERA T 1-(5-{3-FEE-5-[4- (= H S5 -1 - AL e -2-55 ) -1,3,4- 1%
TME-2-E) Z-1-18

152 B2 Bi3 Z AL &) IS Y VU G kIR (500 pL)oh o £ 200 T 78l
{EPUT Egg (1 MPUSERIEER > 70 pL > 0.07 mmol » 1.0 eq) HIRH K IE
BREVE 2FEMLCE R - KBRSV hEFH L HHPLC/MS J7 7%
TFAR4I(L - F4i(b 212 » A REN | 78 O HMEE JTAH4
b+ BFfEIE(S) - 'H NMR (501 MHz, DMSO-ds :D>0 = 9:1 (v/v)) &
ppm 8.44 (d, J = 2.1 Hz, 1H), 8.21 - 8.14 (m, 2H), 7.91 (d, J = 2.1 Hz,
1H), 7.70 - 7.64 (m, 2H), 5.05 (q, J = 6.6 Hz, 1H), 1.54 (d, J = 6.7 Hz,
3H); MS (APCI+) m/z 430.9 (M+H)* o

B K43

5 131 HEEHSHER)

C206054BY20210915C.docx

106118418 FREHEE A3202 1103248937-0



1752961

2-(5-{3-PEs-5-[4-(ZHF H RAE) K- 1 -k B A | EvE-2-F 1 -1,3,4-1 mgk-2-
B)N-2-12

A LEYREBED 420 I Z 2R > H2- 8 -2- AN B
(S)-2-¥ZEL IS A B o 'TH NMR (501 MHz, DMSO-ds :D,0 = 9:1 (v/v))
5 ppm 8.45 (d, J = 2.0 Hz, 1H), 8.21 - 8.14 (m, 2H), 7.91 (d, J = 2.0 Hz,
1H), 7.70 - 7.64 (m, 2H), 1.61 (s, 6H); MS (APCI+) m/z 444.9 (M+H)* -
{44
(18)-1-(5-{3-F Bs-5-[4-(=F HF & E) A1 - g B [ HEE-2-5 ) -1,3,4-1
-2 -Kk)-2-TRE 2-1- 1

B LLEYRBE 42T M 22 - H(S)-2-5E-3-RE N B AL
R(S)-2-5RE s A B - 'TH NMR (400 MHz, DMSO-ds :D,0 = 9:1
(v/v)) & ppm 8.46 (d, J = 2.0 Hz, 1H), 8.23 - 8.14 (m, 2H),7.91 (d, J =
2.0 Hz, 1H), 7.68 (d, J = 8.4 Hz, 2H), 7.31 - 7.17 (m, 5H), 5.12 (t, J =
7.2 Hz, 1H),3.20 (dd, J = 7.1, 4.7 Hz, 2H); MS (APCI+) m/z 506.9
(M+H)" -
B45
(8)-(5-{3-F-5-[4-(ZF H AE) K- 1- g B b iE-2- A ) -1,3,4-15 -
2-F)(FRE) H g

EELLEYRBE 42T Z 127 » FH(S)-2- 58 E-2- 7R A £ I A
R(S)-2-5RE s A< B % - 'TH NMR (400 MHz, DMSO-ds :D,0 = 9:1
(v/v)) & ppm 8.40 (d, J = 2.0 Hz, 1H), 8.19 - 8.10 (m, 2H), 7.88 (d, J =
2.0 Hz, 1H), 7.68 - 7.60 (m, 2H), 7.51 - 7.44 (m, 2H), 7.44 - 7.29 (m,
3H), 6.11 (s, 1H); MS (APCI+) m/z 492.9 (M+H)" -
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{146
2-[3-(2- F A T -2 ) - 1,2, 4188 -5 -5 [4- (= 90 R ) 16
B0 -3 -

84 mL/NE FRATFNN- - B Z B (1 mL) 2 3-f - 5-((4-(=
S0 ) 4605 ) ) G 5 )THE O (60,4 mg > 0.167 mmol > 1.0 eq) © k¥

ANN2-(3H-[1,2,3] =M FF[4,5-b] BEBE -3- K5 )-1,1,3,3- VU HH 5k B 4k 7 o i 192

s
Iy

!

E\

T

=,

Y

~

2

B4

BE(V) (69.7 mg > 0.183 mmol > 1.1 eq) &z N-ZF-N-E N E KN -2-}£(0.087
mL > 0.500 mmol > 3.0 eq) ~ (£)-N'-F&E-2-H F E -2- HE N K (26.4
mg > 0.2 mmol » 1.2 eq) - {fEZ i NRFERKEESY I/ > HEFFEH
LC/MSHEIRSERL « IERFRM NRERAER - H2 mL & EHEReGYE
HZK(1x5 mL)7EH% - A1 mLIUSEREMmE R E E— DB B - w0
SEALU T 8 (AKF40EE% > 108 mg > 0.167 mmol) A FEZ B TIEEER
[EREY3/NEF - FEERM NEERBEE - KR YIS 20.5 mL CH;CN
P HANE4 mLIE&ERE 2 KpgEfi307 8% - KMREBERK - BHf
[&] 38 % A s DMSO 2 H &8 i fHHPLC/MS i H 777 A TFA84li{L - 'H NMR
(400 MHz, DMSO-ds :D,0 = 9:1 (v/v)) & ppm 8.47 (d, J = 2.1 Hz, 1H),
8.26 - 8.15 (m, 2H), 7.99 (d, J = 2.1 Hz, 1H), 7.74 - 7.67 (m, 2H), 3.12
(s, 3H), 1.63 (s, 6H); MS (APCI+) m/z 458.8 (M+H)" o
g1547
2-[3-(1-HH AR ZH)-1,2,4-18 M -5- B ]-5-[4-(ZF/ HEE)HE-1-1
ML e - 3 - i

EE L EYRBEH46 PRI Z 2T » HN-FE-2-H & E- KT
R(Z)-N'- 5 B-2- H @ B-2-HEWIK HEE R E — g BB 2 B aifbix

s
Iy

{

E\

T

=,

Y

5 |
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SAcELE o 'TH NMR (400 MHz, DMSO-ds :D,0 = 9:1 (v/v)) & ppm 8.44
(d, J= 2.0 Hz, 1H), 8.23 - 8.14 (m, 2H), 7.96 (d, J = 2.1 Hz, 1H), 7.72 -
7.63 (m, 2H), 4.69 (q, J = 6.6 Hz, 1H), 3.28 (s, 3H), 1.53 (d, J = 6.6 Hz,
3H); MS (APCI+) m/z 444.9 (M+H)" -
B 48
2-[3- (R EECIE-4-7)-1,2,4-12 “ -5 B ]-5-[4-(Z=FHEFE)&-1-4
L UEETE -3 - B

A LEYRBEE 46T Z 27 » HN'-FRE: VYR UK -4- 5 PR AY

R(D)-N'- 5 E-2-HEE-2-HENKHEHRTE £ AR R abiE
AR ELE o 'TH NMR (400 MHz, DMSO-ds :D,0O = 9:1 (v/v)) & ppm 8.43

Iy

il

‘Hilrt
B=

(d, J = 2.0 Hz, 1H), 8.23 - 8.14 (m, 2H), 7.94 (d, J = 2.1 Hz, 1H), 7.71 -
7.63 (m, 2H), 3.96 - 3.88 (m, 2H), 3.50 (td, J = 11.5, 2.3Hz, 2H), 3.27 -
3.14 (m, 1H), 2.01 - 1.93 (m, 2H), 1.87 - 1.72 (m, 2H); MS (APCI+) m/z
470.8(M+H)" o
B 149
2-{3-[(4-FARE)HFE]-1,2,4-18 “Mh-5-E L -5-[4-(=ZH HEE)FR-1-4
il 5 [ UEE OE - 3 -

EELEYRBE46RTI Z 2R » H2-(4-FAREE)-N-KE-Z
PREUR(Z)-N'- R B -2- HE B -2-H E NIRRT S S ER 2 Bl
(b Ak ®I % - '"H NMR (400 MHz, DMSO-d; :D,0 = 9:1 (v/v)) & ppm

s

Y

=

8.44 (d, J = 2.0 Hz, 1H), 8.23 - 8.14 (m,2H), 7.94 (d, J = 2.0 Hz, 1H),
7.71 - 7.63 (m, 2H), 7.20 - 7.06 (m, 4H), 5.38 (s, 2H); MS (APCI+) m/z
510.8 (M+H)"* -
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g{H150
2-[3-(BEA A HAR)-1,2,4-08 M -5 ]-5-[4-( = 50 HH S 55 ) 78 - 1 - b g A2 ] itk
IE -3 - it

L EYRBEN46h Tl 2 127 » H2-IRANE-N-5E- Z KT
R(2)-N'-FRE-2- H F L -2- AR N K HAE AL 55 — B8 P BR 2 e 4l %
SLACHIHE - 'H NMR (400 MHz, DMSO-ds :D20 = 9:1 (v/v)) & ppm 8.43
(d, J=2.0 Hz, 1H), 8.23 - 8.14 (m, 2H), 7.94 (d, J = 2.0 Hz, 1H), 7.71 -
7.63 (m, 2H), 2.75 (d, J = 7.0 Hz, 2H), 1.19 - 1.14 (m, 1H),0.58 - 0.49
(m, 2H), 0.32 - 0.24 (m, 2H); MS (APCI+) m/z 440.9 (M+H)* -
BHs1
2-{3-[(RFEER TR -2- B ) FH BE ]-1,2,4 -8 M-S -5L 3 -5-[4-( = 3 HH & A ) 78 -
1 - i P A | PEE I - 3 - e

EELEYRBEM46P ML ZIZFF » FIN' -5 A-2- U S kIR -2- A
-ZREUVAR(Z)-N' -5 B -2 - A -2-H AN IR A E S — g PR
% G ERE S B o '"H NMR (400 MHz, DMSO-ds :D20 = 9:1 (v/v)) &
ppm 8.43 (d, J = 2.0 Hz, 1H), 8.23 - 8.14 (m, 2H), 7.94 (d, J = 2.0 Hz,
1H), 7.71 - 7.63 (m, 2H), 4.29 (p, J = 6.6 Hz, 1H), 3.80 - 3.74 (m,
1H),3.65 - 3.56 (m, 1H), 3.00 (d, J = 6.5 Hz, 2H), 2.11 - 1.98 (m, 1H),
1.94 - 1.77 (m, 2H), 1.71 -1.57 (m, 1H); MS (APCI+) m/z 470.8
(M+H)+ -
& {5152
2-(3-FRPYHE-1,2,4-18 -5 3E)-5- [4-( S48 A ) - |- R ] L o -3 - B

EELEYRBEG46F Tl Z R > HN'-FRE IR N e B R B AR
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(2)-N'-FB-2-HER-2-HENKEREHTEE —HE PR B LEL
A EL#E - 'TH NMR (400 MHz, DMSO-ds :D,0 = 9:1 (v/v)) & ppm 8.41 (d,
J = 2.1 Hz, 1H), 8.22 - 8.13 (m, 2H), 7.93 (d, J = 2.0 Hz, 1H), 7.71 -
7.63 (m, 2H), 2.28 - 2.17 (m, 1H), 1.19 - 1.09 (m, 2H), 1.10 - 1.01 (m,
2H); MS (APCI+) m/z 426.9 (M+H)* -
B153
2-[3-(R AR IObE-3-75)-1,2,4-18 -5 B ]-5-[4-(Z=F HEE) & -1- 1=
AU nE -3 -

EE LEYIRBEE 46Tl Z f2 7 - FHN'- £ VU S R IF - 3- BH PR AL
R(2)-N-FBE-2-HEE-2-HENKHFERTE —B1FE R 2 abiE
S EL# o 'TH NMR (400 MHz, DMSO-ds :D,0 = 9:1 (v/v)) & ppm 8.43

HHl
B=

(d, J=2.1 Hz, 1H), 8.23 - 8.14 (m, 2H), 7.94 (d, J = 2.1 Hz, 1H), 7.71 -

7.63 (m, 2H), 4.07 (dd, J = 8.5, 7.6 Hz, 1H), 3.94 - 3.81 (m, 4H), 2.42 -

2.15 (m, 2H); MS (APCI+) m/z 456.9 (M+H)" -

Bls54

2-(3-B =T #-1,2,4-0 “ME-5-50)-5-[4-( =7 H |AL) 8- 1 -hafi A Tt e -3 -
HE LEYREBEG46 R T 22 » AN -5 E-2,2- T HE-NEK

MAR(Z)-N-FRE-2-HEE-2-HEANRAFERTSE —BE R %4k

BE ARSI - 'TH NMR (400 MHz, DMSO-dg :D,0 = 9:1 (v/v)) & ppm

8.42 (d, J = 2.1 Hz, 1H), 8.22 - 8.14 (m, 2H), 7.95 (d, J = 2.0 Hz, 1H),

7.71 - 7.63 (m, 2H), 1.39 (s, 9H); MS (APCI+) m/z 442.9 (M+H)* -

EWEE

2-[3-2-HEE L HE)-1,2,4-12 - 5- B ]-5-[4-(ZFm HEE)E-1-4

B

T

=,

(il ]

‘Hilrt
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IELOE -3 - 7

B LEMIRBEGI46 T Z 27 - HN'-FEE-3- B & - PR Y
R(2)-N'- 5B 2-HEB-2-HENK HF#ERTESE —HE BB 2 Baibix
S EL# o 'TH NMR (400 MHz, DMSO-ds :D,0 = 9:1 (v/v)) & ppm 8.43
(d, J = 2.1 Hz, 1H), 8.22 - 8.14 (m, 2H), 7.94 (d, J = 2.0 Hz, 1H), 7.71 -
7.63 (m, 2H), 3.78 (t, J = 6.2 Hz, 2H), 3.25 (s, 3H), 3.06 (t, J = 6.3 Hz,
2H); MS (APCI+) m/z 444.9 (M+H)" -

B His6

IE-3-H

B LEMRBEG46 R FTIM Z 27 - HN-FEE-3-H & A - Z PR EY
R(2)-N-BE-2-HEE-2-HENKHFERTFE —BFE R 2 abiE
A% o 'TH NMR (400 MHz, DMSO-ds :D,0 = 9:1 (v/v)) & ppm 8.47
(d, J= 2.0 Hz, 1H), 8.27 - 8.18 (m, 2H), 7.98 (d, J = 2.1 Hz, 1H), 7.74 -
7.66 (m, 2H), 7.41 - 7.35 (m, 2H), 4.70 (s, 2H), 3.42 (s,3H); MS
(APCI+) m/z 430.9 (M+H)"

B HI57
(5-{3-Ba5:-4-8-5-[4-(Za HEE) 71 -l & )b oe -2- 4 3 - 1,3, 4108
-2-F ) HEF

R S-[3-Rs-5-(4- = @ A B - 5 ) - ML e -2- B - [ 1,3, 4 U8 -

2-H}-HEZ(200 mg > 0.48 mmol)/AfEN L B(5S mL)F < JRNIIN-FT ZFi
o (CAS © 128-09-6 > 640 mg > 4.8 mmol) HIE = | TEHEMEFEEEY
18/N\BF o BYERIEREY) » INIK A EIERTHERIER  F5250 mgiHY
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B o VR 25 A B BUHPLC (97% 10 mM NHHCOs/pH 10 » 3%
CH:CN)4lifk » S E| Wit iy S > ERISTREHI64 - EHIST - 'H
NMR (600 MHz, DMSO- ds) & ppm 8.34 (s, 1H), 8.09-8.14 (m, 2H),
7.64-7.68 (m, 2H), 7.45 (br. s., 2H), 6.03 (t, J = 6.4 Hz, 1H), 4.74 (d, ] =
6.4 Hz, 2H), MS (EST+) m/z 451 [M+H]" - E{l64 : 'H NMR (600 MHz,
DMSO- d¢) & ppm 8.68 (s, 1H), 8.16 - 8.20 (m, 2H), 7.65 (m, 2H), 7.40
(s, 2H), 6.07 (t, J = 6.3 Hz, 1H), 4.78 (d, ] = 6.2 Hz, 2H), MS (ESI+) m/z
451 [M+H]* -

B HI58
(5-{3-F2-5-[3- (=8 H A E) - 1 - B B | e -2- 5k 3 -1,3,4- 1% g -2-
)R

A EEL  2-=HNEW IR E LN
ENFE TEH = B2RNES(Y(CAS  13154-24-0 > 228 mL > 1067
mmol) ;& 71 & ¥8 7. % B fis (CAS : 96-35-5 5 80 g > 889 mmol) Kz Bf mk
(CAS : 288-32-4 > 182 g, 1067 mmol)jA /KN, N- _HEHFER (1L)h >~
BIRF - fEER NMRHAEAR -  ERERE % EERETA(ZE L
Be/ A HEE > 35:65) LB E C 208 - 1.5 LEEFINaHCO3 KA &
HEREEREY) - HZMZENFTERESY) - lBeH1.4 L 2N HCUKE R
(2.8 mol) ~ 0.5 L HoOR 1 LEE/KIEHAKE - AHEENa SO » i
EHIRGE R FEIHEE(LEY)  HUFEERR T —28EF -
A EE2 1 2- = BN AR i A S A Z R
R2-=RNEW A REZEEHER(199 ¢ > 889 mmol)RE /A AE L VU S

B (1LY 5 - N AINE K& BF(CAS @ 7803-57-8 » 358 &= % ° 203 mL -
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2.222 mol) » HFEEEWEIR - EODA TEHER 2% > HEREITA(Z
B ZBe/AUME - S:95) B AYE S 2R - (EREREY) 24 H 68
FINaHCO3 7K (1.5 LYFR - FH Z Bt (4x500 mL)ZEEFREER - BiE
ENarSO4HZ K - IR » HORMS 28208 - 155191 ¢ 2B E IR ZAHY)
c H LW OBE/BERE(5% > 500 mL) 7l @ 155122 giEE L&Y -

NMR (400 MHz, CDCl3) & ppm 7.76 (s, 1H), 7.26 (s, 1H), 4.28 (s, 2H),
3.87 (d, J=4.3 Hz, 2H), 1.19-1.05 (m, 21H) -
BR3¢ 3-MER-S5-(3-=Hm H A AR E ) - IE-2- FH g

B 3- P L -5- R - I 0 -2- FH i (CAS @ 870997-85-6 » 500 mg > 2.3
mmol) ~ 3-(Z & H & &) R i iy (CAS © 220239-66-7 > 534 mg » 2.76
mmol) f1,8- & FEEIR[5.4.0] F —i%-7-4%5(0.344 mL > 2.3 mmol)fAN, N-

THEZEER (2 mL) R ZIER o 180K K E 5 (Biotage, SWHI2.2) 7T

150°C PINEURE G Y4578 - RNIKAH 28 ZBEZFEIUR &Y - HeE
NaHCO:/K/ER AR ARG > #28(Na:S0s) - #J8 > HIR%E > 152783 mg
L EY -
A ER4 1 3-fEk-5-(B- = Hm H | AR IR A ) - e -2- FH K

HE3-REEE-5-(3- = S B - R AL A AR )-THEUE -2- HH % (783 mg > 2.37
mmol) A RN =&/ L (5 mL)f - HHEKBFERMSEEMSEaIE0C - #
TR IARAIH202 (F27KF130% » 0.968 mL > 9.48 mmol) HAE =01 T EFER
a2/ - HE1%JB2ZK(10 mLEEESY) - BERFR > BERE
JE o KPR 1% L0 ~ A ERICE Z B - /551652 meff L&Y -

RS ¢ 3-ME-5-G-ZF H A A - EEEE)-hE-2-H g N-(2-=5
NEY e B A A - Z RS-
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[ H 3R E-5-3-ZF H A & - R A )- M 0E -2- FHEZ (336 mg
0.93 mmol) Z “FHGIER(10 mL) PRl — 2 pNE Z17(0.323 mL > 1.86
mmol) ~ N-[( —H B &)-1H-1,2,3- ="M 3f-[4,5-b] HEBE- 1 - B oo AL ]-N-H
HH @B EN-2{EY)(354 mg > 0.93 mmol) K 2- = B Y AAY I 2
B (231 mg > 0.93 mmol) - fEE ) MEHATREEVE ERE
Ao HZAKMRER Y > HH S HBEZE - AINaHCORRAHE - 52k
(Na2804) > #E - HIRE - FEI540 mgfFE L= -

DER6 1 5-3-Z R M EE-FhafEE)-2-(5- = RN AW hi k. A 2 H -
[1,3,4]08 me-2-F)-MEIE -3 - B fiy

FE e RS E T E3- 5 -5-3- = a A A - TR R 2 ) - Hh e -2- H R N -
(2-=E WA LA E- LHRE)-FRHF(540 mg > 0.91 mmol)H H 2 fi iy &

iHJT

l}

>~’v'
gt

(522 mg > 2.74 mmol) &z = Z (381 pL » 2.74 mmol) ¥ ~&H H IZE &
o FEEREERE TR IEIR S YI18/NE o I IN NaOH /KIS R RN fE
REV HEEH S HERER - FKERREEE - ENaSO42)E - #JE
HR%s 25208 - 155670 mgYE - HYEFREMEEET(EH & H ik
{E R BEERD 4L - FFI68 mgfEE L&Y -
A ERT ¢ {S-[3-FrEs-5-(3- =% H | A TR R A ) -IHE0E - 2- 4] - [ 1,3, 4] g
-2-55 ) -HEE
KS-G-=Z@ HAE-FEEEE)-2-C-ZHAEW A A HE H &
[1,3,4]08 M -2-F)-TENE-3-FL [ (68 mg > 0.12 mmol) /& AR Y IU G kIR (2
mL)F o RINEACPU T A 8% (CAS : 429-41-4 > IMPUG LI AR » 0.12
mL > 0.12 mmol) Z &K AAE =0 FMEHMBREWI07#E - BERS
V) o HH0FFAHYIE » F AW CBE22H » 828 (NaxSOy) » 8 - BB
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45 > FEISo mgiHYE - TH _SRHREE 1% > EE14 mgfEE L&
#] - '"H NMR (500 MHz, DMSO-d¢) & ppm 8.47 (d, ] =2.1 Hz, 1H), 8.06
(m, 1H), 8.00 (s, 1H), 7.93 (d, ] = 1.8 Hz, 1H), 7.82 - 7.87 (m, 1H), 7.78
- 7.82 (m, 1H), 7.27 (s, 2H), 6.02 (t, ] = 6.4 Hz, 1H), 4.75 (d, J =6.4 Hz,
2H), MS (EST+) m/z 417 [M+H]* -

B HI59
(5-{3-F&-5-[2-( =8 H &5 ) 7 - 1 -l B B | e -2- 5k 3 -1,3,4- 1% g -2-
)R

HELEOE PS8 AT H2-(= & F | E)- K i fip (CAS :
175278-01-0) FUfL3-(Z & H | E) Kif By ) K& - '"H NMR (500 MHz,
DMSO-ds) & ppm 8.31 (d, J = 2.1 Hz, 1H), 8.27 (m, 1H), 7.90 - 7.95 (m,
1H), 7.87 (d, J = 1.8 Hz, 1H), 7.73 (m, 1H), 7.61 (d, ] = 8.2 Hz, 1H),
7.32 (s, 2H), 6.02 (t, ] = 6.4 Hz,1 H), 4.75 (d, ] = 6.4 Hz, 2H), MS
(ESI+) m/z 417 [M+H]" -

E 60
S-BEEE-N-ZRHHE-6-[5-(FRHHAL)-1,3,4-152 k-2 - FL]-N- B B ORE 0 - 3 - s i P
A BRL ¢ 3-P AL -5- R -HENE-2-HEEN'-(2- = RN B i B - SR 5L ) - B 1T

A4 A 3- B B -5- 8 - ML -2- i (CAS © 870997-85-6 > 10 g » 46
mmol) Z = & B BE R (200 mL) IR I £ AN E L (16 mL » 92
mmol) ~ N-[( ZH i EE)-1H-1,2,3- =M 3£ -[4,5-b] ML 0E-1- B 5o FH AL ]-N-H
EL PR N m kL BEN-E (B (17.49 g » 46 mmol) f22- = F N A FE R A A
ZBEM(11.35 g > 46 mmol) - = H T EFEFTESIR1I8/NEE - F/Km R
&Y B 8 W IR - FHEEMNaHCO /KSR BEAEHE » £NaxS0,
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+It
S
E{u

IR 0 BB - 5F125.37 R E(LEY) -
A ER2 ¢ 3-PEL-5-(4-FH & AR 7R FH AR AR ) - IR e - 2- FHBE V- (2- = FE I BT It
A S HRA)- BRI
R IR 3- B B -5- R - g -2- FHEE V' -(2- = BN WY e L B - 2
B)-FEHE(L g0 2.2 mmol) ~ ZEFNEZF#(0.768 mL > 4.4 mmol) & HHE
(10 mL) Z R &Y A s EX AERESSETER - TR 7w
S(C R TENE) E0)-=Z &R Y68 mg - 007 mmol) ~ FFEE
B (4,5-BE (R MEE)-9,9- “HA T IRIFIRIE - 76 mg v 0.13 mmol) fz(4-H
Sk -FRE)- i EF(432 mg > 2.8 mmol)) - JEF 25 KIE SR HAE
LOC THR#AREREYISNG - RIEREVMEH _fWE(ERAZE L
B {E R A HER) 1808 HOB4E » /551759 meEE(L &Y -
DER3 ¢ 5-(4-HEE-FRH AR AL )-2-(5- Z RN B i | B B EE-[1,3,4]
I8 AR - 2 - B )- DL g - 3 -k

7T &8 R B T (3 - B k- 5-(4- B A8 Bk - 2R HH AR B A6 ) - ML g - 2- BH B V'-(2-
SERRNEWRESE ZERE)-FEH(160 mg > 0.29 mmol) B B 25 fsi iy &
(166 mg > 0.87 mmol) & = Z F#(0.121 mL > 0.87 mmol)A ~ & H 5= (10
mL) RS » LIRECRE THERBEREY2K - HIN NaOHZK B’ K
REY) HEERH SRR - HKERAREE » &NaSO21% » #H I8
HRBG 2508 - /F31360 mgfHP)E - HYE#E N TR ENR(SIO, > 5 g&
o SR E—2 4L - 155169 mgtE L&Y -
H B4 S-PrEL-6-(5- = BN B G AL SRR - [1,3,4] 15 k2L )-IHE 0 -

A

N

s
il

)

T

=,

oAt

3 EEE@IIL
FE7K B A2 Al 5-(4- B A Bk - 2R BB )-2- (5 - = N B S B | B Y
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FE[1,3,470m -2 L) -DHIE-3-FLf7 (69 mg > 0.14 mmol)A2 mL CH;3;CN/
ZW/H0 = 7: 0.37: 0.18REY R 2R HEL3-_&-5,5-_HELNR
FEHFR(CAS © 118-52-5 > 54 mg > 0.28 mmol )i Z DR - & RINSCHEE » 1T
0C THRHMEEERE HEEL =0 T /NS - 2k 25
BIRSY HAAKEF - A NaSOHZKE » I8 HIBYE » 155198 mgfE
BLEY) -
HERS 1 S-iAk-6-(S-= RN AW AR F A A 1,3,4] 5 -2 FL)- DI -
3 - Tl Iz 4 FP B - - il e

S-RiHk-6-(5S-= RN EW b A | B H A [1,3,4] 08 —mk-2-FL)-Mh0E-3-
e #(98 mg > 0.21 mmol)¥ “E B FE(2 mL) o 7 B K H HETE (0.051
mL > 0.63 mmol) K N- B - % H i (CAS © 103-67-3 » 0.037 mL > 0.28
mmol)FRH# - LR THRH#ERIEREYI1/NE - RIEREVFENERLEBN
(8102 » 2 g&fE » “HEHGEIERERERD 4L - 15836 mgiEE(LEY) -
A ER6 © S-Hr AR -N-ZREH EL-6-[S-(FRH A£)-1,3,4-158 -2 - FL]-N- HH BL- IR g
-3 - s P P

1RF S - e e -6-(5- = SR PN AL e Bk SR A G- [ 1,3, 4] 08 M -2 L) - IEE e -
3 -hii e 4 FH RS- FH AR - (36 mg » 0.07 mmol B AR FY PU S BRI (1 mL)H -
RINEAEVT T £ 87 (TBAF > CAS : 429-41-4 » 1 MVUE LA » 0.02
mL » 0.02 mmol) Z 5% B AL 2/ T RHFFEEYI078# - BERSY)
LIRS BR R BB 3 PU S BRI - FTH.O R TBIR &) - F ZBE ZBRZEHL » 82 1%
(FINa2804) > e - HIR4E > 52018 mgfHEY) - H S R ERTFHH
YIS > 553 mgfERE{E4&Y - "H NMR (500 MHz, DMSO-de) 6 8.31 (d, J

= 1.8 Hz, 1H), ), 7.82 (d, J = 1.8 Hz, 1H), 7.36 - 7.42 (m, 3H ), 7.33 (d,
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J = 7.3 Hz, 2H),7.23 (s, 2H), 6.04 (t, J = 6.1 Hz, 1H), 4.77 (d, J = 5.5

Hz, 2H), 4.23 (s, 2H), 2.63 (s, 3H), MS (ESI+) m/z 376 [M+H]" -

g6l

{5-[3-Fr R-5-CR b g A ) E e -2- 7] - 1,3 ,4- 052 -2 - L} BH i
EE(LENEFISSF AT H3-FiR B (CAS : 108-98-5)H1fi3-(=

FHE )R AR EE - 'TH NMR (500 MHz, DMSO-ds) & ppm 8.40 (d,

J = 1.8 Hz, 1H), 7.97 - 8.04 (m, 2H), 7.90 (d, ] = 2.1 Hz, 1H), 7.74 -

7.80 (m, 1H), 7.66 - 7.71 (m, 2H), 7.26 (br. s, 2H), 6.01 (t, J = 6.4 Hz,

1H), 4.74 (d, J = 6.4 Hz, 2H), MS (ESI+) m/z 333 [M+H]" -

g6z
(5-{3-BzFx-5-[4-(=ZH HE) % -1 -t B AL | L 0E-2- 5k - 1,3 ,4- -2 - 5L
H iz

HERL  S-[4-(Z=FHFE) AR E iR E-2-[S- (=2 A EW A S AR E)-
1,3,4-198 — -0 L I 0GE -3 - it

7] 3-F B-5-[4-(Z A R ) R R E-N-Q- = £ N AW i A E &
L FRAE)ENE-2- H (200 mg > 0.35 mmol) Y /K (8 mL) o 2 #&)%
B RIS AR s BI(CASSE19172-47-5 » 155 mg » 0.38 mmol) A {5 % M
SL/NEE - NIIZK B 4% ZBEZEBUR&Y) > 52K (HNaxSOy) » )8 > B
s > 2178 mgiHPE - MHYEFEHEEEM(SIO) > 2 gE 1L JEHER
H_EHE)d L > BE107 megfEE(LEY) -

B2 1 [S5-[3-BarE-5-[4-( =7 H B ) A A e i A - 2- ThE i A ] - 1,3 ,4- 198 Ak

2-FHER

RES-[4- (=& AR E R E-2-[5- (=R N AW AR EFE)-
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1,3,4-18 —mp 2 FEJIE0E-3-B (107 mg > 0.18 mmol) 2 fi# 1A U &, Ik 15 (3
mL) o RIS AEPY T % (TBAF > CAS : 429-41-4 > 1M UG I %
& 0 0.18 mL > 0.18 mmol) 2 7% HAEZ i N EFHERSY 10758 -
4R SV LIS R R ER o VUSRI - FHH.OF MK JER &) > H LB JFeZ
HY > §ZME(FHNa2SO4) » #0E - HOR%E > 195140 mgfHPE - fEH & H
b RIE 2 1% 1536 mgEE L&Y - 'H NMR (500 MHz, DMSO-ds) §
ppm 8.42 (d, J = 1.8 Hz,1H), 8.24 (d, ] = 8.2 Hz, 2H), 8.05 (d, J = 8.2
Hz, 2H), 7.91 (d, J = 1.8 Hz, 1H), 7.49 (s, 2H),6.29 (br. s., 1H), 4.89
(br. s., 2H), MS (ESI+) m/z 417 [M+H]" o

B 63
(5-{3-RgE:-6-/R-5-[4-( = BH S AL - 1 - R B A | L IE - 2- B - 1,3, 4- 1 1
-2-F ) HEF

RES-[3-H B -5-(4- = F H & A - R i fg 4 )- b g -2- Ak ]-[ 1,3, 4] 058 k-
2-F}-HEZ(200 mg > 0.48 mmol)/EfEH ZBE(S mL)H » JRAIN-RT =
fis oo e (NBS - 85 mg » 0.48 mmol) HAE =5 NMEHE RSV 18/ -
FHARJINBS (170 mg > 0.41 mmol) HAE= G N HEHIESY24/ N - [
Sb > ININEESNE ZNBS (340 mg > 0.82 mmol) HAEZ R MEFIEGYI24/)
i - BERIERESY)  SIKEHZBZEFENKEREY HHEM
NaHCO;7K/E/REM - G A - 5282 (HNa:SO4) - 8 - HIBYE @ 5
F1380 mgHE - HYEFE M FEHEREFELHPLC (EHSHE ZREY
97% 10 mM NH4HCOs/pH 10 3% CH3CN)4fift > REIEELSY(EH
63) K. B {5166 - {163 : '"H NMR (600 MHz, DMSO-ds) & ppm 8.34 (s,

1H), 8.09-8.14 (m, 2H), 7.64-7.68 (m, 2H), 7.45 (br. s., 2H), 6.03 (t, J =
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6.4 Hz, 1H), 4.74 (d, ] = 6.4 Hz, 2H), MS (ESI+) m/z 496 [M+H]" - E ]
66 : 'H NMR (600 MHz, DMSO- ds) 5 ppm 8.68 (s, 1H), 8.16 (d, 2H),
7.64 (m, 2H), 6.07 (t, J = 6.4 Hz, 1H), 7.36 (br. s., 2H), 4.78 (d, ] = 6.4
Hz, 2H), MS (ESI+) m/z 496 [M+H]* -

B 64
(5-{3-Ba5s-6-8-5-[4-(Zm H A5 -1 - b & | oe -2- 2 } - 1,3, 4108
-2-E ) HEE

R S-[3-RBs-5-(4- =& & & - Aot & ) - ME e -2- B - [ 1,3, 4 i -

2-%:}-HEE(200 mg » 0.48 mmol)/EMEI ZBE(S mL)F - RAIN-FT Ha
o (CAS © 128-09-6 > 640 mg > 4.8 mmol) HE= ' MREHFFESY)
18/ - JREFR EIREY) - INIIZK HIEIEFT S R0F R - 551250 meifHE
Yy o MHYYEFRE AR B A HPLC (8 VS EERI97% 10 mM NH4HCOs/pH
10 3% CH;CNZ g &YN4L - SEIMEE A 58 - BT REELE
) o E{5]64 : '"H NMR (600 MHz, DMSO-ds) 8 ppm 8.68 (s, 1H), 8.16 -
8.20 (m, 2H), 7.65 (m, 2H), 7.40 (s, 2H), 6.07 (t, J = 6.3 Hz, 1H), 4.78
(d, J = 6.2 Hz, 2H), MS (ESI+) m/z 451 [M+H]" -
E6s
(5-{3-FaBE-5-[2-(PN-2-55) 8- 1 - R B L IEEOE -2 -} - 1,3, 4- 158 k-2 - B fig
L EYIE GIS8 F il FH2- N E:- 2R F (CAS & 6262-87-9)HL
RI-(ZEHEE)FER Bk - '"H NMR (600 MHz, DMSO-ds ) & ppm
8.24 (d, J = 2.1 Hz, 1H), 8.12 (m, 1H), 7.81 (d, J = 2.1 Hz, 1H), 7.76 (m,
1H), 7.66 (m, 1H), 7.55 (m, 1H), 7.27 (s, 2H), 6.01 (t, ] = 6.4 Hz, 1H),

4.75 (d, J = 6.1 Hz, 2H), 3.64 (m, 1H), 1.01 (d, J = 6.7 Hz, 6H), MS
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(ESI+) m/z 375 [M+H]" -

166
(5-{3- R H-4-30-5-[4-( S R 4R - | B AE 1RG22 ) 1,3, 4088 g
2-3)

HFS-[3-R -5-(4- = m A - FEER A )-IE0E-2-4]-[1,3,4] k2 _mk-
2-F:}-HHEE(200 mg > 0.48 mmol)/FfEN L& (5 mL)F » /RNIIN-JE T i
o (NBS » 85 mg > 0.48 mmol) H7EZE R NMEFHEREESYII8/NES - F
ARHJINBS(170 mg > 0.41 mmol) HAE = i N FHBEHIE S Y24/ N - RN II%EHE
Y8 ZNBS (340 mg » 0.82 mmol) HIEZ= i NEFESYI24/ N  BHER
EREY) MK > HH AWM ZBE K RS Y) H FHEEMNaHCO; /KA
RN - &AM > 52 (FHNaxSOy) » 8 > HEYE - 52380 mgiff
g o MY E S AR A HPLC (EHABER > 97% 10 mM
NH4HCO3/pH 10 3% CH;CN)&iAL » 1S EIEE(LEa Y KRB HI63 - Ff63 :
'H NMR (600 MHz, DMSO-ds )& ppm 8.34 (s, 1H), 8.09-8.14 (m, 2H),
7.64-7.68 (m, 2H), 7.45 (br. s., 2H), 6.03 (t, J = 6.4 Hz, 1H), 4.74 (d, ] =
6.4 Hz, 2H), MS (ESI+) m/z 496 [M+H]* - E 66 : '"H NMR (600MHz,
DMSO-ds) & ppm 8.68 (s, 1H, ), 8.16 (d, 2H.), 7.64 (m, 2H), 6.07 (t, J =
6.4 Hz, 1H), 7.36 (br. s., 2H), 4.78 (d, J = 6.4 Hz, 2H), MS (ESI+) m/z
496 [M+H]* -

ghl67
2-(5-{3-MiF-5-[4-(=Za HRE) -1 -t A [t ve-2-55 ) -1,2,4-108 14-3-
B)-1-1

TELEYIREE fl46 P Tl ZF2 Fr - AN, 3- ZFEE A K ELAC(2)-
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N'-FRAE-2- H A2 - FHEL AR B AS AR S5 — B 58 P BR 2 1 Sl (B 2 B
ff - '"H NMR (400 MHz, DMSO-ds) & ppm 8.44 (d, ] = 2.1 Hz, 1H), 8.20
- 8.14 (m, 2H), 7.94 (d, J = 2.1 Hz, 1H), 7.74 - 7.60 (m, 2H), 7.37 (s,
2H), 4.83 (t, J = 5.5 Hz, 1H), 3.84 (q, J = 6.2 Hz, 2H), 2.95 (t, ] = 6.4
Hz, 2H) - MS (APCI+) m/z 431.0 (M+H)" -
G-yl

EVEPIEE AT Z@EEAYEHE ¢ cAMP (R IR IR B0k 92 R 5
DMSO {4 — FH qu i@ ; D-PBS {4 2= B {0 5 [X b % B9 4% {81 B8 7K (phosphate
buffered saline) ; HPBS{4bk 15 B4 FrEI K -
ERI T
CFTR-AF508258 > YFP- R 1E A 78T

YFP (W5 A o7 i 22 Rl PR a4 (B SRVE b B RCFBE4 1 o-
o FE M LS B B R B N 1 (CFTR) 8 Z DI RE 1k » i H &% o A F
b eV SR P RACFTRIBE Z HBMRAVEE S - A HEERCE
H(YFP)EEGYFP H148Q ~ 11521 ~ F47L Z & e b ¥+ (40 C1 ke T7)
B L AVE 45 5 (Galietta, L.J.V., Haggie, P.M., Verkman, A.S.,
2001. Green fluorescent protein-based halide indicators with improved
chloride and 1odide affinities. FEBS Lett. 499, 220-224.
doi:10.1016/S0014-5793(01)02561-3 ; Nagai, T., Ibata, K., Park, E.S.,
Kubota, M., Mikoshiba, K., Miyawaki, A., 2002. A variant of yellow

fluorescent protein with fast and efficient maturation for cell-biological

applications. Nat. Biotechnol. 20, 87-90. doi:10.1038/nbt0102-87) -

Ry ILHHAY > i CFBE41o- 41 A 22 7 2 384 1L 42 (3000 {E CFBEAH A/ 1)
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e PR —K 0 H5[ECFTR AFS08%€ 45 & YFP#H B #G RIR 2 R H &
HAEE E CFBEANAE - /£27°C © 5% CO. M B 4IAU24/N0E > DA &
BB 5 B CFTRBIE Z BB (E37°C T E24/ N I I CFTR &N+
i

o

i

FBR o FEHHACAMPFEER EHEE(10.67 pM) AL &Y TE
1xD-PBSH1 13130 pL 2~ 4854 (2 & Gibeo » H $%9514090-04 1) 5 1047 5%
AE(LCFTRIBIE » FEZIAAN30 pld] T HUEY)AR (375 mM Nal » 7.5 mM
KI > 1.76 mM KH,POy4 > 10.1 mM Na,HPO, > 13.75 mM& EFE) o {F 15
ALY % T HI4EFDSS/ uCell (Hamamatsu)E0 $51-55 2 > 8 S 0 i £ 452 75
# o (LEvREmETTHR RV ERMER  HERR(- (3670
& %O (F)/ VX5 A E 5L (F0))) B 1] B (1-F/FO) ¥ 2 b & 1) 08 155 il 43+ 2

ECsp ©

RI. FHAZHLEYWZCFTR-AFS08 2 YFP-{LYR AT EH 288

BHHMEE Cso.

{LEMET: Efb% ECso mM) | {LEYIGSR Efb% ECso (nM)

1 113.82 5.57 34 102.19 21.34
3 120.51 2.36 35 98.52 20.83
4 103.69 1.8 36 102.93 12.27
5 58.29 >667 37 119.85 28.66
6 86.03 78.11 38 109.05 223.95
7 109.69 5.8 39 119.45 9.88
8 93.73 299.95 40 106.65 36.75
9 104.65 96.75 41 96.97 41.3
10 106.5 14.87 42 109.65 1.57
11 109.82 35.07 43 110.8 <0.77
12 100.38 8.52 44 105.25 1.63
13 100.57 327.1 45 109.25 1.13
14 116.8 67.87 46 82.3 >1660
15 113.65 6.94 47 59.4 >1660
16 110.75 78.12 48 6.28 >499(
17 117.3 11.39 49 29.2 >3325
18 106.2 9.09 50 45.59 >1660
19 97.54 349.8 51 23.23 >3325
20 97.45 8.12 52 3.42 >499(
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21 109.42 8.54 53 15.28 >4990
22 112.9 15.17 54 12.02 >4990
23 100.92 37.09 55 2.76 >4990
24 100.82 13.75 57 93.64 241
25 104.42 4.4 58 104.91 3.51
26 101.69 3.33 59 106.56 4.25
27 96.45 150.75 60 122.9 15.31
28 50.3 1660 61 97.36 97.4
29 102.9 16.04 62 113 <0.44
30 94.98 3.61 63 109.95 <0.39
31 102.85 36.92 64 122 <0.46
32 105.02 36.55 65 106.55 <1.05
33 103.5 39.84 66 <1.18 100.47

CFTR-G551D ZE88 > Y FP- S {L Y A 587
YFPR (LY A ot 2 M EEMEEECEEEEFEGH F(CFTR) @
2 INEE o (B EZ et b e iR SR R IR A S AICFTRAE 2 18 E
FTFMAE ST - eI =@ EH(YFP)EEEYFP H148Q ~ 11521 ~ F47L
= B (A CT RIYEE FIFE VRIS 8 (Galietta, L.J.V.,
Haggie, P.M., Verkman, A.S., 2001. Green fluorescent protein-based

halide indicators with improved chloride and iodide affinities. FEBS
Lett. 499, 220-224. doi:10.1016/S0014-5793(01)02561-3) -

Bt HHY > FHHEK293 A AE M 96 FLER o - AL HEfEIAM - (B ES]
CFTR G551DZE8%5 K YFP# B fg 7 I AV E AG s fe 2 L alifE - 1£37°C -
5% COy MiEFMAE24/NEF - fEif] LT R /s RICFTRER -

FK o FEHAHcAMPFE BRI EMEZ (10.67 uM) K HIE (B & PIFED-
PBS (Gibco) ' iz #H /E(ECFTRBHE 1077 3 » BER/FIITER(137 mM
Nal > 2.7 mM KI > 1.76 mM KH,PO; > 10.1 mM Na,HPO, > 5 mM#&j %]
M) o AERTRILANGE SR E ZZCF R ETH - (bePiREEE
bR Z fE T BRIV B R 0 RN B(1- (TR EE(F)ES AIEE
(F0))) H o] 5 (1-F/FO)E b & VIR E i 4R #EH HECs -
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G542X ~ W1282X ;

i HA 3
Mr LU EA L &Y
S549N ~ R117H ~ R334W o [t 43 47 7K F 7> L fih T8 CFTR 28 &% B

7 ] 2 i e A

B EEGRECFTRZESRGHH FIHIAYHA Y

EEMEZIEH - ZER ZE P HG178R ~ G1349D »

11 —I‘E T 2“5&

S1251IN ; s FF A HAICFTR -
R FEHAZHLELEYW ZCFTR-G551DZYFP-H{LWHRA DR Z

» AFENI303K

AN

praill +E 7z z*z

2t BHHEE Cso.
{EEVI4RR 7H{E% ECso0 (nM)
1 37.7 >10000
3 49.0 181
4 343 >6768.2
5 0.3 >10000

> BLfE
» BLTE

RN FHAZHEEYWZCFTR-GI7SRZYFP-RILYAALSHITRAZ

S MEECso.
{LEMET: B E% ECso (nM)
1 67.2 196
3 57.4 1440

RIV. BEHAZHILEYZCFTR-GI349DZYFP-R{LYRATTEAZ

S MEECso.
{LEMET: E E% ECso (nM)
1 72.8 137
3 58.6 44.9

RV. FHEAZHLEYWZICFTR-SS4INZYFP-RLWHRA ST R Z 5

BH'¥EE Cso.
{LEMET: E E% ECso (nM)
1 75.4 275
3 56.3 55.9

RVIL. FHAZHLEYWZICFTR-RIITHZYFP-R{EYHRA TR Z

ERHHMEE Cso.
{LEYIRER | % Activation | ECso (nM)
1 88.7 184
3 89.0 35.5
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il Zbagiia
HEA ANEZRE LA EEE 2 E4HE 8 AR IR N 2 H#
FH B& I B & X (Rowe, S.M., Verkman, A.S., 2013. Cystic Fibrosis

Transmembrane Regulator Correctors and Potentiators. Cold Spring

Harb. Perspect. Med. 3, a009761. doi:10.1101/cshperspect.a009761) >
It FEEREEHEE N T Z Tz (Ussing chamber) K2/E{TECC /3
PP -
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U Hr = o3 M & b 8 ORI b Rz ARG 2 JES S R THER B T ZE AR B F bR BB
A (Ise) A< 20 22 i 1 4 (B RS R B SR BN 1~ (CFTR) Z DHBE e

Ry &M » FEAUE AN BB R G B LA LE R EH(V) /0 mV
Z B P RO RS - FEM A E R AR TR E R E LGS - [EaK
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EACFTR G551D [z AF50822%%(University of North Carolina, Chapel Hill)
HERESINEHCFER DB LRE A EEEIVAEREED B2
Snapwell ™ # %) (Corning-Costar) | - AJEFRIE [ EZ HH2 22 R R Ae 57
2 1R 7 r b Z B B EE K E L - ZFEEEEOINIERR
e E - K 4PE(Fulcher, M.L., Gabriel, S., Burns, K.A., Yankaskas,
J.R., Randell, S.H., 2005. Well-differentiated human airway epithelial
cell cultures. Methods Mol. Med. 107, 183-206) - 7F [5] f& # & AF508

CFTRiEZEHZIEF T » 3 uM VX809 (2626 South Loop West, Suite 225,
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RBEE 8B CFTRE H (48/NF R SMATER 2 R 24/ NI THES R ) - BB
BETE A - BN EERSGSSID/AFS08 » (LA LR H
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RETEA BT BAMRE LREN L= f L ENEEE
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KH,PO4 > 0.8 mM KoHPO, > pH 7.4 > 5 mM#& &#E) 1 B TRANZ RN
Rl - RAR 25378 (120 mMBER#IE 8 > 25 mM NaHCO3 > 1.2 mM CaCl, » 1.2
mM MgCl, > 0.8 mM KH,PO4 > 0.8 mM K,HPO, > pH 7.4 > 5 mM#%&] &
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THER B E ML BRI PN TR M ENaC 8% > BB AR THMI 2 JEE A L B B 2=
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R AR - L2 RS AEN I CFTRIEM M E E » Al HmE R E
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(R > H{EHEE ERE(Ohm's law) AR - 240 L 7] [E K7 &1 - P
BRI ERESZELE -

Rt BHY > FFEICFTR AFS08ZE#[EfEHE S EHCFEE DY LR
& I 7 4l i (hAEC-CF, McGill » UNO R EZIVAIRB R EH & i Z
Transwell® 37 ¥ (Costar) [ - AFHRE [ HELER-REHAE2IR
DR T bz b a iR ES: » ZEEaRAEUNERAN B BE
£ [ [ 4f g (Fulcher, M.L., Gabriel, S., Burns, K.A., Yankaskas, J.R.,
Randell, S.H., 2005. Well-differentiated human airway epithelial cell
cultures. Methods Mol. Med. 107, 183-206) - fE[E/fEf## & AF508 CFTRE
ST 0 3 uM VX809 (2626 South Loop West, Suite 225,
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NaCl-#R#&35 % (120 mM NaCl > 25 mM NaHCO; > 1.2 mM CaCl, > 1.2
mM MgCl, > 0.8 mM KH,POy > 0.8 mM K,HPO, > pH 7.4 » 5 mM& & §#)
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