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AR ATT 2 IR . ARYIRH TR4E6iE: aq XK HATU ALK O-(7-R K
H=Me-1- ) N, N, N, N-PUREIRAHBEEEH: EDC UK N- (3-ZHIUEE A -N-Z 5 =
W EhEREE . m-CPBA R 3-5Ud A AT M eq AR UE. Fi: CDIAUERHE kM DCM fRE -
FHpE; PEAK A MEE: DIAD AARMEA R _ 5 WlE: DMF A% N, N-ZHERFEZ: DMSO 14
R W EtOAc AR MR 4 BE: EtOH RFEZFE; MeOH RN, CBz fARFEPE, —Filk
TRy EE ] BOC ARERAU T BEIREE — PRy HE A HOAc R LM NaCNBH; AR M AN
rt /AR EE; O/ NRFLR; THE REVIEILTE; Boc,0 UK —-FUT 2 “HREREL; TFA RE=H LR,
DIPEA XX RN LEM: SOCL AARFAM: CS, K Zfiiblk: TsOH U0 AR : NFSI
R N-B-N- CREEBEES) ZMEmE % ; NCS 183K 1-50E 6 475-2,5- i ; n-BuyNF fCR AN | A% iPrOH
R 2-THEE; mp IRFME S LDA fUE R R,

WA F LE# ChemDraw®¥ 444, T L&Y BLR R H 2. Bk S A E,
KRR NIRGEE I aq REAK; HATU AR O-7-F AR F = Me-1- 58D NNNUN'-P0 H iR S
Bgdh; EDC AR N- (3-ZHIEEINE) N-Z 5k IR H: m-CPBA UK 3-FIdE XTI eq
RENE, FE; CDIARKE kM DCM RE S Fhi: PE fARAMEL; DIAD fUERMEA _RR
— 5% Wilk; DMF ft& N, N-ZHEFBZ; DMSO AR - H FH; EtOAc KRR LM LHE; EtOH fR%E
LFE; MeOH fUERMEE: CBz AARFRHEIREE, & —Fhlifrir &4 BOC AT HEFREL e — Rl Oy
B[, HOAc A ZHE; NaCNBH,; AURFEMEMH: refARER: O/ NAKRSHK: THF ALRUEA
BRI Boc,O AU - T 2 —hkMRMEE: TFA U= LML DIPEA fUR —HHNHELEN: SOCL ik
AT CS AR BB TsOH AREXS FHZRMR ;. NFSI AR N-%-N- CREAFE R KRR : NCS
REE 1AM E-2,5- 8 n-BwNF RN T 54, iPrOH 3% 2-FlE; mp ARG,
SMAHAML, RRAMED SR K5, R, sl BRI E S e 7R
EEHBTRABINED, BHEa T4,

AR

N E I S R AR B BEAT AR IR, (R A RO R AR R B AE AT AR R ] o RS D22 TR AN
BT AR, HAEAF T HEAAS w5 7750 ARSI B AR N RS, 7EA IR A R AR RG]
(AR 0L B0 4R i B B ARSIt 7 sEAT 5 P AR A RSO 2 S 17 2 DL o
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2%H)1: FE BB-1

BB-1
G T
)I\IHBOC NHBoc
H
NHBoc N TFA
\©\V(\ BB-1-2 )i NH,OAC g O_w — =
» N
DIPEA
BB-1-1 BB-1-3 BB-1-4

O,

)
~N
NH, OYO\ i \O“.i‘NH
H . NH
B N\KY \O\‘i BB-1-8
' NN 07 ™ 0H Be-1e H \H\(
N Pd(dppf)CIz C \/
7 BB-1

BB-1-5 HATU Br \
B-

BB-1

B LB BB-1-3 &L

¥4k &4 BB-1-1 (1.38g, 5.0mmol) ¥F7EZFEQ5SmL) B, JALEY BB-1-2(1.08g, 5.0mmol), #&
JEIZ TN DIPEA (0.65g, 5.0mmol). M58/, RSN AR NP s e 2R 0K SOBR IR
JREREHG, BRI A 30mL KA A 218 ZBR(20mLx2) FHUH 2 A5 24 HUAE & JF AT E
IKERER AN T4, Wik A5 2] A8 VR Bk 2598 78 2045 8L &4 BB-1-3 (2.0g, 9%). LCMS m/z: 314.0
[M-100]"
IR 2. 4B Y BB-1-4 AL

B &Y BB-1-3(2.0g, 4.82mmol) & T A @EOmL)F, 1A ZE4%(5.6g, 72.44mmol), ¥ ik /5
IR EIOE R . RBEAF G R RR £, SRR 60mL /KFRIHH 41 CBRG0mL=2) 2
WK 2 A BN A HUAE & 6 R JE K BRBR A T4, e i iiB 45 2 i) D8 080 R B 598 R4 2005 AL &)
BB-1-4 (1.8, 95%). LCMS m/z: 394.1 [M+1]
I3 ALEY BB-1-5 HIE KL

K& BB-1-4(1.8g, 4.56mmol) WAEIE S HHE (20mL) 1,  FRERAEIZ 0°C, BHHN
=ML (6mL), IR MRS 5 NI HIIERE A RAOCK OB IR ERR E W, SRR
BRI SR A (pH=8) I ZME ZBHQ0mLx2) ZEH K 2 KA EI A WU & 3 KB a8+
B, KRR S 2 BBE ORISRV TS 2R AL A0 BB-1-5(1.1g, 82%). LCMS m/z: 294.0 [M+1]"

B 4: 1bEY BB-1-7 AR

¥ ALEY) BB-1-5(588mg, 2.0mmol)¥ T~ — & H HE(20mL), KX MANEY) BB-1-6 (382mg,
2.0mmol), HATU (912mg, 2.4mmol)F1 DIPEA (309.6mg, 2.4mmol), =il F#H+HE 2 /M. AN 30mL K,
73 2 IR 2B A HUH A NaCLIE Pl —ik, AU TCK BN 18, e B 25 V8 IR 4 A5 2t
R, F# SRR A B CGREET, EtOAC/PE, 3/1) 83444 BB-1-7(510mg, 55%). LCMS
m/z: 467.1 [M+1]"
BBES: AhEY) BB-1 0GR

B A6-E Y BB-1-7(200mg,0.428mmol)¥ T- DMF(6mL), K& BB-1-8 (163mg, 0.642mmol),
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KOAc(84mg, 0.856mmol)A1 Pd(dppf)CI2 (15mg, 0.02mmol). FIE KA EH: 3 Ik, S IRAE R TR

T, 110°C [l 3 /NI S BRAE G KR RGOomL), I 28 ZBQ0mLx2) U 2 8314
MUAH G 5 P E KBBR8, 1 IR A5 20 Bl R i 2 A4S 2L, AR IR AR 4lifh 7 B8 (ke
7, EtOAc/PE, 3/1) 83krEi1k &% BB-1 (70mg, 32%). LCMS m/z: 515.3 [M+1]"

Z%45) 2. Bt BB-2
Q
Q/' N %
o H
N

V,
N
BB-2

Br.

B R 2k

ZZT
ZT

Boc Br. NH,
o I Y
\©: o)\(_? BB-2-2 )NiLE;C _NHoRe /@ HJ /(:E >—O
Br

NH _ — .
0 BB-24 BB-2-

W
[\
6]

BB-2-1
BB-2-3

) j W
T od

HATU
IR LB BB-2-3 AL

B LAY BB-2-1(3.74g, 20mmol)iA T DMF(100mL), &KX IIAL &4 BB-2-2(4.3g, 20mmol), HATU
(8.36g, 22mmol)F1 DIPEA (3.87g, 30mmol), =if NH: 5 DEfe REEFIIA 200mL KR,  H LR
ZER(Q200mLx2) REHL 22 515 21 HE HUH A YR NaCl 3SRt — U, A HU A K BB T4, s
B J I ARG AR 25 FEAL &40 BB-2-3(6.1g, 79%). LCMS m/z: 384.1 [M+1]"
IR 2. ALEY BB-2-4 AL

B4k &% BB-2-3(6.0g, 15.63mmol)i% T ZEZ(40mL)H, 3 LI\ W44 (12¢g, 155.6mmol). ¥ Fid K
BIBINIE 90°C B 3 /I o RBITRA G 150mL KB IEH 4N NaOH A fl(pH=8), ] Z1R 2.1
(50mL>2) ZEHL ¥ 2 AT B 0A WA G TG BB T8, W1 U845 20 i IR0, 4 25 9 7145 21 b5
b &9 2-4(4.5g, 79%).  LCMS m/z: 366.1 [M+1]"

% 3: 1bEY BB-2-5 AL

KG9 BB-2-4(4.5g, 12.28mmol¥s T~ St (45mL), FIREFRAEZE 0°C, BHHMN =% 2
B2 (OmL), =il NP RNIER . IR 28 R ACK SOSRIRE BR 2296 71, 2Ry A R A
PRVATURAT (pH=8) J/ ZMR ZFR(S0mL=2) AHUK 2 IRARIFA NI & ¢ JOKBRER S T8, il
FEAT B I TR R B 22 1R T8 BRSS9 BB-2-5(2.5g, 76.5%).  LCMS m/z: 266.0 [M+1]"
A 4. &Y BB-2 K&K

¥ ALE Y BB-2-5(532mg, 2.0mmol)¥ - — & ki (15mL), KX MANEY BB-2-6 (385mg,
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2.2mmol), HATU (836mg, 2.2mmol)fl DIPEA (368mg, 2.9mmol), Fif Ntk %K. MA 20mL 7K, #%

73 2 JE A5 2 BA HUHE A A NaCl IRz — Ik, 2r B3RS 2IRA HUR R oK BN 15, Hid ik s
FRY IV O3 ok 25 VA AR R i A B R, ) AR 40 70 B G711, EtOAC/PE, 3/1) 1325 AK,
441 BB-2(200mg, 24%). LCMS m/z: 423.1 [M+1]"

2% 3: B BB-3

>\~o

Qw
A}< -

\
O,
O);-,N)‘O\ =(( ™
9y B
/@N Huj OH Pd(dppf)CI2 /@: H;‘
Br N

H HATU B Dioxane/KOAc ‘k§<
BB-2-5 BB-3-2 -

IR LB BB-3-2 AL

¥ ALE Y BB-2-5(532mg, 2.0mmol)¥ T- =& H HE(20mL), KX MANEY) BB-1-6 (420mg,
2.2mmol), HATU (912mg, 2.4mmol)F! DIPEA (388mg, 3.0mmol), =& FHFEE R . A 30mL /K, #
73 2 JE A5 2 BA HUHE A A NaCl IRz — Ik, 2r B3RS 2IRA HUR R oK BN 15, Hid ik s
(IR B VA VR A A 2R, F & AR A4k 4 85 (R, EtOAC/PE, 3/1) 132454k,
441 BB-3-2(750mg, 85%). LCMS m/z: 439.1 [M+1]"
A2 &Y BB-3 K&K

¥ 4t&% BB-3-2(300mg,0.68mmol)iF T+ 1.4- 4 SFR(6mL), KM ASUEMABREE RS (258mg,
1.02mmol), KOAc(135mg, 1.38mmol)F1 Pd(dppf)Cl,(30mg, 0.04mmol). FE K =SB 3 K, RN
RSN, 110°C L 3 /Mo [ RIRA RN G FIKRE(20mL), JFH 28R ZBR(20mL=2) ZEHL K 2
AR BNA VA& K BRER A T4, K B A5 2 (IR B 20 RS 2R, P ) e ek AR A4,
FES GRVER, EtOAC/PE, 3/1) f32Ik5 4k &4 BB-3(235mg, 71%). LCMS m/z: 487.3 [M+1]"
%4 4: FE BB-4

B R 2k

9/
o
/f

$ e s

0.

0

Yo
SN

H

io\ NS

B )

J \_-N

BB-4

B R 2k
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«NH «NH
H BB-4-1 SN N
Br | © OH N PinyBin, Ie)
e ORI o IO
; N
o
2

BB.8 Pd(dppf)Cl,

T O

=z

m
T 7

BB.4-
IR LB BB-4-2 AL

10 -E& %) BB-8(292mg, 1.0mmol)iF T — & F ki(6mL), KKIMAE Y BB-4-1 (208mg, 1.1mmol),
HATU (456mg, 1.2mmol)#1 DIPEA (260mg, 2.0mmol), =i& FHFEER. MA 30mL 7K, #5E A2
(R HLAE F A0 NaCl ¥ — I, R 2NN KRB AN T4, K i J5 (i s R i 2 8 71
WAHRAR B bR AL &Y BB-4-2(320mg, 69%). LCMS m/z: 463.1[M+1]"
A2 &Y BB4 K&K

¥ 4&4 BB-4-2(320mg,0.69mmol) % T DMF(10mL), 48 Z i N\ S5k a0k B 4 iR s (262mg
1.03mmol), KOAc(135mg, 1.38mmol)F1 Pd(dppf)Cl,(30mg, 0.04mmol). FE K =SB 3 K, RN
RSN, 110°C L 3 /Mo [ RIRA RN G FIKRE(20mL), JFH 28R ZBR(20mL=2) ZEHL K 2
AR BNA VA& K BRER A T4, K B A5 2 (IR B 20 RS 2R, P ) e ek AR A4,
FES GMRVET, EtOAC/PE, 1/1) B EIb5 8L &4 BB-4(260mg, 74%). LCMS m/z: 511.3 [M+1]"
2% 5: B BB-5

'-\

ya

tt

W

\O\" wNH

o

NH

g;;

B R 2k

NHBoc NHBoc
HO H
NHBoc N TEA
BB-5-1 )K‘/ NH4OAc . \IH\ _ A
NN

DIPEA
BB-1-1 BB-5-2 BB-5-3

O, o

o \
NH, Y ~ o\ .NH
Br4@—<J BB-1-6 H
NN 0% “oH N \H\
Br—< >—<
BB-54 HATU dppf Cl, C NN

BB-5-5

IR LB BB-5-2 HIE L

¥4k &4 BB-1-1(1.38g, 5.0mmol) ¥{EZFE(15mL) B, InA{L&4) BB-5-1(0.95g, 5.0mmol), %A
JEIZ TN DIPEA (0.65g, 5.0mmol). M58/, RSN AR NP s e 2R 0K SOBR IR
JREREHG, BRI A 30mL KA A 218 ZBR(20mLx2) FHUH 2 A5 24 HUAE & JF AT E
IKERER AN T4, K ik e 45 2] A 8 VR Ik 2598 5045 245 AL &4 BB-5-2(1.8g, 94%). LCMS m/z: 285.0
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[M-100]"
A2 &Y BB-5-3 &L
B &Y BB-5-2(1.8g, 4.66mmol) ¥ T ZE(50mL)H, I\ 2 %4(5.39¢, 69.91mmol), ¥ ik /5
IR ERIE A SN IRV B S R R 2574, AR BIMPRYI A 80mL /KR I H] 48 £ BR(60mLx2) %
HCHE 2 RAF BN A VAR G 90 F TR BRI B T4, i IR A5 20 1 RV 8 W 2538 704 B A AL & 1
BB-5-3(1.6g, 94%). LCMS m/z: 366.1 [M+1]
% 3: 1bE Y BB-5-4 E KL
K& BB-5-3(1.6g, 4.36mmol) WAEIE S HHE 20mL) 1,  FRERAEIZ 0°C, BHHN
=ML (6mL), IR MRS 5 NI HIIERE A RAOCK OB IR ERR E W, SRR
BRI SR A (pH=8) I ZME ZBHQ0mLx2) ZEH K 2 KA EI A WU & 3 KB a8+
e, K e B IR R b 229 743 AR 4L A4 BB-5-4(1.0g, 86%).  LCMS m/z: 266.0 [M+1]
¥ 4: 1bEY BB-5-5 HIE L
¥ ALE Y BB-5-4(532mg, 2.0mmol)¥ T~ =& H HE(20mL), KX MAHEY) BB-1-6 (382mg,
2.0mmol), HATU (912mg, 2. 4mmol)F1 DIPEA (516mg, 2.4mmol), Fif F#H$£E 3 /M. 1A 30mL 7K,
¥4y J2 A5 2N B9 HUAE F NaCl #8sk i — 0, ANV JOKBRBR A1, Bl Bk 2508 71U ik 4 45 21tk
Ry, FHI R Al 0 B (7, EtOAC/PE, 3/1) 3214554k &4 BB-5-5(400mg, 46%). LCMS
m/z: 439.1 [M+1]"
B5:. EY BB-5 E KL
¥ A BB-5-5(400mg,0.91mmol)¥E T~ 1,4- 2 /NI Q0mL), K RKHN AN SUBEMARE BEMIEL e (345mg,
1.36mmol), KOAc(178mg, 1.82mmol)#1 Pd(dppf)Cl, (35mg, 0.047mmol). FIESK =SB 3 K, M
ARSI, 110°C B 3 /DB o RBIRAEN G KRB 0mL), JFH 2R ZBR(20mLx2) FEHL K
2 AR BNENARE I K BRBR AT, I IR AR 210 IR e 250 A4S BRI i el 4t
I3 (HPEF, EtOAC/PE, 2/1) 5 EIbsf1L &4 BB-5(300mg, 68%). LCMS m/z: 487.3 [M+1]
%% 6: JB BB-6

O<

ENHO

/ =T O

X0

B R 2k
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Br Boc.,
o Bee Br—©—<_ . o) N‘?°° g
N o 7 NH,OAc N TEA
HO BB-1-1 o —»Br@—&/#\l " e
BB-6-1 BB-6-2 BB-6-3

~

H
N S d(dppf)Cl o
\ N l pp 2 H
BB-6-4 \ m

BB-6

B LB BB-6-2 AL

W5 BB-6-1(4.6g, 20mmol) ¥A{EZFE(70mL) B, IALEY) BB-1-1(5.56g, 20mmol), #RJ5

BN DIPEA(2.58g, 20mmol). HN58)5, IS N AL R NPl . e 28R ACHs SR R Bk
ZVEF, BRI HRYIA 100mL AKFEBEIH O8R LB5(60mLx2) REH ¥ 2 kA3 BIHAHIAH & JF F 6K
TR 1%, IR AR B IR bR 25 18 745 2R 840 54 BB-6-2(8.4g, 99%). LCMS: m/z, 326.0
[M-100]"
2. 1bEY BB-6-3 A KL

B &Y BB-6-2(8.4¢, 19.7mmol) ¥ T A (120mL)H A Z B8 %%(22.9g, 297.4mmol), ¥ FiR /5
IR ERIE A o SN IRY J G R BR 23574, B BIRMPRZH] 200mL KR IE R 218 ZBR(150mLx2)
FHLK 2 ARRIANAEE I ORI R AT, R 843 B B R 25 08 7UAR 2045 L & )
BB-6-3(7.8¢, 98%). LCMS: m/z, 406.0[M+1]"
I3 ALE Y BB-6-4 HIE L

K570 BB-6-3(7.1g, 17.5mmol) EMEAE —AHHE (75mL) o, LRI EIZE 0°C, BETRIN
SRR (30mL), FR TR 4 /N o FTERE 25 AR SOSLIRRE BR 2 A, AR 2R A
FERRRESNVE P A (pH=8) JFH] ZMR ZHE(100mLx2) FHL K 2 A 2R PR & I K BRER T
B, B L RS 2 AN B 2 IR 2R R AL &) BB-6-4(5.0g, 93%).  LCMS: m/z, 306.0[M+1]"
IR 4 ALEYI BB-6-5 AL

A& BB-6-4(305mg, 1.0mmol)¥ T- & F Ht(10mL), KX MAHEY BB-1-6 (191mg,
1.0mmol), HATU (456mg, 1.2mmol)f1 DIPEA(258mg, 2.0mmol), Fi& FH#EE 3 /M. IO 15mL 7K, ¥
73 2 JE A5 2 BA HUHE A A NaClIsRse e —ik, AHUHE I oK T4, 3R B 25 V8 VR 4 R A 31
TRYD, & R 44650 35 K BEF, EtOAC/PE, 3/1) 1521488t &4 BB-6-5(250mg, 52%). LCMS:
m/z, 479.0[M+1]"
WIS &Y BB-6 &K

B A5 BB-6-5(160mg,0.33mmol)#% T- DMF(4mL), 4 NN XUEE W R B i 12 i (129mg, 0. 51mmol),
KOAc(65mg, 0.66mmol)# Pd(dppf)CL, (12mg, 0.016mmol). R TK =B 3 K, RSRER TR
T, 110°C R 2 /Mo BERAENS AR BE(10mL), F:H Z8R ZE(0mL)ZER K B2 E N &
FF KGR BR BT, 41 DB A9 BN AR BB B 2V MR 2R, AR R IR AR Al 7 B IRk e 77
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EtOAc/PE, 1/1) 32454k 549 BB-6(90mg, 52%). LCMS: m/z, 527.2[M+1]"

2%%)7: FB BB-7
OO

O N
O\ H
/B\©\<N/\IHQ
;\ :O \_N
BB-7

0, 0

~

B R 2k

~ OO

OYO\ T,
(Y
HN NH ‘ A
BB-2-6
07N o
0% ~oH H Pd(dppfiCl o H
| —— = ¢ N ) N
N ] —_— B
HATU \_n o A ’I\l

BB-7-1

BB-6-4
BB-7

IR LB BB-7-1 BIE L

¥ ALEY) BB-6-4(305mg, 1.0mmol)¥ T- & ki (10mL), KX MANEY BB-2-6 (175mg,
1.0mmol), HATU (456mg, 1.2mmol)f1 DIPEA(258mg, 2.0mmol), Fi& FH#EE 3 /M. IO 15mL 7K, ¥
53 2 JE AR 2R HUAE FI A NaCl e i — %, AN ORI AT, 18R R £ A48 i 5 2
TORA, FH ) 25 AR 204023 B G BE77, EtOAC/PE, 3/1) B3k &4 7-1260mg, 56%). LCMS: m/z,
463.0[M+1]"
A2 &Y BB-7T &K

B4k 59 BB-7-1(160mg,0.33mmol )i T DMF(4mL), 4 I A\ Uk AR BEAf R 156 (129mg,0.49mmol),
KOAc(65mg, 0.66mmol)# Pd(dppf)CL, (12mg, 0.016mmol). IR TK =B 3 K, RSRER TR
T, 110°C [ 2 /N SRRAH G KRB (0mL), I/ 28 280 0mL)ZE B S SR KA &
HF KGR AT, I D845 B R IEVRORUE BR 20 AR 200, A& IR AR A4 70 B R,
EtOAc/PE, 1/1) 3Zb5Ei4k &%) BB-7(110mg, 62%). LCMS: m/z, 511.2[M+1]"
%% 8: F B BB-8

HN
H
4 |
Br— )<
r \_N
BB-$

B R 2k
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Boc,
Boc N
‘©—<TBB 1-1 H
)LQ \Q\K )kQ NH40Ac N TFA
I
NN

DIPEA
BB-2-2 BB 8-2 BB-8-3

LR ALEY BB-8-2 AL

B4&% BB-2-2(2.15g, 10mmol) ¥4 Z5@0mL) B, IMA4ILEY BB-1-1(2.78g, 10mmol), R/5

BN DIPEA(1.29g, 10mmol). JN58)5, IR SN AE SR NPl . e 28 R ACHs SR R Bk

U, SRRV 50mL KR 282 ZEEG0mL>2) FEHLEE 2 AS 2IH-G HUAH & F 6K
FRAN T, K JE AT 20 I DR VR B 22 157045 2065 /4L 54 BB-8-2(3.9g, 95%). LCMS: m/z, 312.0
[M-100]"
LR 2. ALEY) BB-8-3 AL

B A& BB-8-2(3.92,9. 47mmol)iF T H 2K (70mL) P i N\ 2R %4(7.3g, 94.8mmol), ¥ iR s Sn#
[t B o S SV H) 5 Y R 22 17, 5 BRI S0mL /K FE BRI 2R Z BR(40mL<2)REHL K 2
AT NUAEE FHH K BRER A0 T4, K D8 A5 20 IR e & i 59 71U 45 2045 16 &4 BB-8-3(3.2¢,
86%). LCMS: m/z, 392.1[M+1]"
PR3 45 BB-8 G

K& BB-8-3(3.0g, 7.65mmol) ¥AfELE S HHE (60mL) 1, R EIZ 0°C, BHHN
=ML (20mL), IR NSRS 5 N TR AR OO RS BR B, ARk A
FBRER SNV P AN (pH=8) Jf-FH] ZLFR Z. B (40mLx2) A L K5 2 WA BRI MUK & 91 A TS K SRR B T4
W ok SR A5 2 (R SRR R VA AR Bl AR AL 54 BB-8(2.2g, 99%).  LCMS: m/z, 292.0[M+1]"
2% 9: FE BB-9

B R 2k
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NHHO
[3\( O_Q D /< NH.OA HOVEIOAC
Boc KQCOa >—<\ >— > <‘ > >_‘<‘ >_

BB-9-1 BB-9-2 BB-9-3 BB-9-4

[
00

o 4 HN o o HN
HO N O\ \B—B/
\[o( N, O d o % S N
> . H\XD - . o, N
BB-26 Br T OIB L
BB-9

BB-9-5

IR LB BB-9-2 AL

¥i4b& ) N-Boe-L-iZ MR (4.30 g, 20mmol) S5HkERH (3.86 g, 27.97 mmol) &¥FT LM (100 ml)
B, FiR NI EY BB-9-1 (331 ¢g,10.75 mmol). =EiRHEHE 4 /N, TLC Rl e MisE S5, e TiE

FERFZIHPR6EY BB-9-2 (HEER, 1.26¢, 75 14%). MWL Hkai, HENAT T —H. MS

m/z: 343.7 [M-Boc+H] .
IR 2. 4B Y BB-9-3 HIE L

EiR N, A BB-9-2 (0.80 g, 1.81 mmol) ¥ T-HK (50 ml), MNABSERE: (7.67 g, 99.61 mmol).
FERSMR FFHREREG, WAL, TLC Ml Mg EAHZE =R, MAK (30 ml) HKRM,
LRI (50 m1x3) FEHL. &IFANUE, HTKBRBRMATEE, I8, IR R, REmEnE
HENT (AME/ CIR OB =324 LlR) 192 B AL &9 BB-9-3 (A K, 0.29 g, 723 38%).
MS m/z: 422.0 [M+H]".
I3 ALE Y BB-9-4 HIE KL

FIR N, HAEY BB-9-3 (5.00 g, 11.84 mmol) MIAFAE/ LR LERER (HCI/EA, 4 mol/L, 20 mL)
i, SRR 2 /N TLC Rl SR S8 ¥ fE e Tianl, A3 A E Ak a4k BB-9-4. /= RIEHR AL,
HBENAT F—%.
AR 4. &Y BB-9-5 [HE L

FiR T, ¥ Lk A E A A& BB-9-4 (0.242 g, 0.67 mmol), N-Moc-L-#& 8 (BB-2-6,0.18 g, 0.94
mmol), " FAFELEN (031 ¢g,2.39 mmol) AT DMF 3 ml), 1A HATU (0.39 g, 1.02 mmol). =iEi
3 /N, TLC AR B5EEE S, K (10 ml) KRB, B (50 mIx3) ZEHL. GHFA NI,
TR T, dI8, IBBIRERR 2T, BREMAREREEN (B 2RIl =32-421%
Zf5) BEIHFMEEY BB-9-5 GEAFE, 022g, 773 68%). MSm/z: 481.0 [M+H]".
PR 5. WEY BB AR

EFIR T, G BB-9-5 (0.22 g, 0.46 mmol), XUEAFREEAIEREE (0.14 g, 0.55 mmol) ¥ T —F S
(4 ml), ERSEY T INAEEEZ (0.09 g, 0.93 mmol) 1 Pd (dppfH)CL, (0.03 g, 0.04 mmol). ik 120
CIRL 45 535, TLC Ml Mg fE WA =, o8, W THi)E, REMEkREER A
T/ 2R 2B =324 2RO BEIHPMEEY BB-9 (017 g, 725 70%). MS m/z: 527.1 [M+H]".
%4 10: B BB-10
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Br (o)
& H H\f
' BB-10-1 -
(H on 2 NH,OAc o
N

Z

N 3. HCI/EtOAG H
Boc N
4.
T BB-10-2 BB-10
BB-2-6

HIR 1. L&Y BB-10-2 &K

&) BB-10-2 AIRES B 9 (BB-9)KE ST 1~4 % . LCMS m/z: 479.1 [M+H]
2. LAY BB-10 5K

&9 BB-10 MHRIES B 9 BB-9)HI G R TE 5 fil#. LCMS m/z: 527.1 [M+H]"
2% 11: F B BB-11

B R 2k

@
: Q
o
\(‘

Q
r O
z\<

Q

1 BB-111 HNJ\)\
- AY
Oj(oH 2 NH4OAc 0™y <75 -
"\‘ HCI/EtOAC H 0, N
o] N R B
Boc | O/ \ N
4. \ N
~
\"/ BB-11-2 BB-11

BB-2-6

B 1. (&Y BB-11-2 [K& K

w

&) BB-11-2 WARIESHEH] 9 (BB-9I &G TE 1~4 §il % . MS m/z: 465.1 [M+H]".
B2 LAY BB-11 &%

1b&41 BB-11 t[1R4ES%H] 9 BB-9)[1 & b T8 5 #il%. MSm/z: 511.3 [M+H]".
SHEF 12: F B BB-12
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BB-12
B RO 2%
[
O OI OYO
Br \]/O HN
y Br HN
: BB-12-1
> O\B—B/O 0" N
Oj(OH 2. NH,O0Ac 0"\ J o H
N 3. HCVEtOAC H o, N
Boc N _— > B Q I
o Br | o/ N
4 H \_N
 Ho NNOs
\g/ BB-12-2 BB-12
BB-2-6

B AbEY BB-12-2 &K

&) BB-12-2 AIR#ESHH] 9 (BB-9)KE LT 1~4 % . LCMS m/z: 464.9 [M+H]
AR 2. &Y BB-12 [NE KL

A9 BB-12 WRIESEH 9 BB-9)1I & HPTE 5 fil4. LCMS m/z: 488.0 [M+Na|”
224 13: KB BB-13

B R 2k

w

HN
1. BB-13-1 - j\)\ o © 5
OH 2 NH,OAc o BB oy N
N cl N o © 0 N
\ . HCIEtOAC H |
Boc © N —_— B ]
o Br I d N
: oo \-N
HO T
S BB-13-2 BB-13

BB-246
IR LAY BB-13-2 (&K

k&4 BB-13-2 WIiRIE S %] 9 (BB-9)HI & RS W 1~4 Hl#% . MS m/z: 485.1 [M+H]".
A2 &Y BB-13 &KL

&4 BB-13 WTARYEBHH] 9 (BB & DT 5 il . MSm/z 531.2 [M+H]".
2% 14: B BB-14

N
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&
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1. HCI/EtOAG HN

Boc, »
N 5 o

§ ' N o o7 N

~ H

Br—<\/|N HO T N
T A

BB-2-6
BB-14-1 BB-14

A% 1. BB-14 &K

¥ BB-14-1 (600 mg, 1.90 mmol) T ZBZE (5 mL), MASENE/LR LBEER (HCUEA, 4
mol/L, 20 mL), IR 3 /NI . TLC il 5o 3 56 B J5 Be A4S 2] A O i A b EA (410 mg). #F b
BAAE AT EA (410 mg, 1.63 mmol), N-Moc-L-4& KR (BB-2-6, 399 mg, 2.09 mmol), —FH#E73E
& (735 mg, 5.70 mmol) AT DMF (10 mL), fnA HATU (1.08 g, 2.84 mmol). iR #Ed %, TLC £
RBLSEER)E, IIAZK (10 mL) WRRE, ZEEZEER (50 mLx3) FHL. &HANAR, HKIRERETT1E,
IR, URTRERR 250, IREMERERAENT (HMEY 2 L = 114 R OB REIE M E
¥ BB-14 (AE, 306 mg, 7% 43.2%). MS m/z: 374.9 [M+H]".
%4 15: KB BB-15

B R 2k

T
4

1. HCIEtOAc b o
Boc. -
N 0
| 2.
0 07 N
o~
N H
HO
J
S Br |
BB-14-1 BB_23_5

BB AEY) BB-15 BIE L

&1 BB-15 AR S %4 14 BB-14)1 G HE% 1 Hl4%. "HNMR (CDCls, 400 MHz): 8 6.90 (s, 1
H), 5.23-5.22 (m, 1 H), 4.58-4.40 (m, 1 H), 4.13-3.88 (m, 4 H), 3.70 (s, 3 H), 3.21-3.20 (m, 2 H), 2.88-2.51 (m,
2 H), 2.16-2.07 (m, 3 H), 1.97-1.79 (m, 2 H).
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S5 16: B BB-16

B R 2k

9 N BB-1-1 _NHOAe J
\rHJNA Om o © \( KoCO3 g S
H O AA_013-1 Br—®—<7 Br \N |
BB-16-1 > —d o) < > /\,N

BB-16-2 BB-16-3 BB-16

S 1. AbEY BB-16-2 &K

EiR T, &Y BB-16-1 (4.1 g,26.2 mmol) T VUERKIE (20 mL), fERSRY N IIAMR-1,2-
MOt —RMET (AA_013-1,2.0 g, 13.0 mmol). = iR 6 /N, TLC Rl SR 58 B Ja e i 7, #3231
H¥rb &4 BB-16-2 CEMBARYE, 3.5 ¢, 723 83.2%). S maith, HENAT F—#. 'HNMR
(CDCls, 400 MHz): 6 7.78 (s, 1 H), 5.23-5.22 (m, 1 H), 3.47 (s, 2 H), 3.06-3.03 (m, 1 H), 2.78-2.60 (m, 2 H),
2.08 (brs, 1 H), 1.86 (m, 1 H), 1.65-1.51 (m, 2 H), 1.27-1.23 (m, 4 H), 1.20 (d, J = 6.4 Hz, 6 H) , 0.80-0.63 (m,
2 H), 0.58-0.57 (m, 2 H).

B 2. A& BB-16-3 &K

B 5% BB-16-2 (3.5 g, 10.79 mmol) SHREZET (3.1 g, 22.5 mmol) &% T DMF 25 mL) 1, =Ei&
THIN 24°-TIRFEZET (BB-1-1,3.1 g, 11.2 mmol). =R HE 2 /N, TLC ¥ S 58 BEJE A K (20
mL) HRKRN, LB (50 mLx3) X, &IEHAE, AIKRERETER, S8, ERRERER
7, FEMSRERHENT (BB 2R 2 =41-51:4) 53 HAMLEY BB-16-3 (4.8 g, 773 87.8%).
MS m/z: 530.7 [M+Na]".

IR 3. &Y BB-16 &

FiIR T, K& BB-16-3 (1.50 g, 2.96 mmol) ¥ T-HZ (200 mL), MABEERE: (11.88 g, 154.09
mmol). AR FTHEZEER, #HPdw, TLC Ml NEEEAMEZR, MAK 30 mL) ¥
KRB, BB (50 mLx3) FH. &IANUHE, KBRS T, S8, IERRERZEA, &
BRI ENT (LB 2R OB = 2354128 2B 1331 Hénfb &4 BB-16 GRFEEMK, 0.95 g,
FEE 66.0%). MS m/z: 489.3 [M+H]".

B%M5) 21: B BB-21
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B R 2k

|
I e he
H
K C HN o o HN
o cl o. o N o :B_B< e}
NH \||/ ~ N. o 0" ™N o o q N
HO 2 5 HO \"/ ~ BB-8 H - o, N
> o M| s LT

BB-2-6

IR LB BB-2-6 HIE L

B L8R (100 g, 751 mmol) JIANEEMAA (2 mol/L, 535 mL) H. VKIBAHIZE SCLLR, T
INE PR TR (118.13 g, 1.25 mmol), FFEEMALIK . TLC Flll B8R )G, KRR EIE 5CRLT,
TR ER R pH E 2 5 745, SRR H M E 44, F7K (100 mL) Pk, TS 15 3 HA ik &4 BB-2-6
(AER, 141 g, 772 98.2%). P L4k, HENAT T 4. "HNMR (CDCl; 400 MHz): §5.19
(d, J/=8.8 Hz, 1 H), 4.32 (dd, J=8.8 Hz, J=4.4 Hz, 1 H), 3.71 (s, 3 H), 2.26-2.18 (m, 1 H), 1.01 (d, /=7.2 Hz, 3
H), 0.94 (d, J=6.4 Hz, 3 H).
B2 LAY BB-21-1 AR

¥ EDCHCI (26.3 g, 136.9 mmol), N-Moc-L-4ii&# (BB-2-6, 17.6 g, 92.05 mmol), —FWHHELIZ
(35.4 g,274.4 mmol) E T /K ZEHLE (500 mL), =FiEHEE 10 9805 INALL &4 BB-8 (%45 8, 30
g, 102.7 mmol), FFERSMEY PR . TLC BB 5EESE, IMAK Q0mL) BRKRN, A
P 10% FERRR IR S pH (HM 5~6, S FAMA &K (100 mL) Yeifk, JToKMERN T, T8
G, IRV R B RIE B A BB-21-1 COREIEHIRREAE, 35 ¢, E 76%). Foiiwai, H
BNHT R —%. MSm/z 449.0[M + H]".
IR 3. &Y BB-21 &KL

=i N, FEBB-21-1 (80 g, 178 mmol), XUBAMMFEEMIELEE (90 g, 354 mmol) & T %/ 3
(600 mL), 7ERSAEY T IIABEMRAY (35 g, 357 mmol) FIPd(dppHCl, (13 g, 1.78 mmol). K BIRAERS
TRA T INMFAE0C IS . TLCRI R RSE R EAH B iR IR, IRBE TR, mEmen:
RALENT (Rt LR OlE =20:1-8:1) [EIAUEY BB-21 (KGR A, 70 g, 1#80%) 0 MS m/z:
519.1 [M +Na]".
4] 22: B BB-22

O
/O_H<N—l\}-|_
BB-22

B R 2k
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MngO4 O H2, PtOZ 0O
/O —_— o-{ >7 —_— o—( >~
HN—NH, /" HN—N /" HN—NH
BB-22-1 BB-22-2 BB-22

B AbEY BB-22-2 &K

FERT, BB FE (BB-22-1,3 ¢, 33 mmol) AT HE] (30 mL), ERSAY FIIALKERER
B (8¢, 67 mmol), KA RTHE S BEIFIFHAE 2 /Do TLC B RN FEREAMERR. S5, 3§
WHETHRAEE2 H AR &Y BB-22-2  (AIfafEfE, 3.8g F=% 878%). FMALFLL, HENAT
T—#. '"HNMR (CDCL;, 400 MHz) : § 3.82 (brs, 3 H), 2.06 (d, /= 1.6 Hz, 3 H), 1.85 (s, 3 H).
IR 2. &Y BB-22 &KL

FiR T, #EY BB-22-2 (3 g, 23.1 mmol) ¥ T 2R ZBR/UKEERR (30 mL/3 mL) IREWFIT, 1E
AT FIIANZEMH (03 g)o 1E 50°C K 50 psi EASE R 12 /M0, AHIEER. S5, HER
BETHEAEAZ A& BB-22 (EEMIRY, 29 ¢, 7R 95.1%). M ER4ik, HEENATF
—#. "HNMR (CDCls, 400 MHz) : 6 3.62 (s, 3 H), 3.25 (brs, 1 H), 1.04 (d, J=6.4 Hz, 6 H).

Z%5) 23: B BB-23
2
H
(o] N
j:o’B C \\/l“

BB-23
G RS 25
i i, o
0 Q 0
_ Q
TsO/Q - PR -
0% o~ 0™ o 0 g~ 0% ™oH
BB-23-1 BB-23-2 BB-23-3 BB-23-4 BB-23-5
/ b
O, (o) YO

A1 AW BB-23-2 A

FIHE T, B 3-HEBEELIUE (BB-23-1, 3 g, 12.4 mmol), —FHTHEHZARFE (149 g, 5.88
mmol) ¥ THZK 30mL), ERSRY FIE185 i1 LIHMDS (1 mol/L in THF, 7.1 mL, 7.1 mmol). /%5,
PRI TN 100°C, AR TLC Rl BB ER A E =R, MAK (20 mL) WK, LR
LG (50 mLx3) AH. &IFANAE, FIOKRERM T, SIR5, IBREREEN, REWAER
HEST CHMEY 2R 2B = 35:1-5:1) HEIHFMEEY BB-3-2 B EMIRY), 1.52 g, 7% 80%).
'"H NMR (CDCls, 400 MHz) : 6 7.67-7.65 (m, 2 H), 7.48-7.36 (m, 6 H), 7.22-7.20 (m, 2 H), 4.10 (t, J = 7.6 Hz,
1 H), 3.94-3.92 (m, 1 H), 3.79-3.46 (m, 5 H), 3.64-3.46 (m, 1 H), 3.05-3.01 (m, 1 H), 2.07-2.02 (m, 1 H),
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1.81-1.61 (m, 1 H).
B 2. A& BB-23-3 &K

Ein~, KbEY BB-23-2 (12.2 g, 37.8 mmol) ¥ T-PUZPILME (100 mL), 1218 IN#HEE (2 mol/L,
75.5 mL, 151 mmol), =iR#HFE 4 o TLC K S b 58 B8 5 B F55 J5 F A (50 mLx3) ¥k,
A R AP ISR AT pH (% 8~9, SR ZEE (50 mLx3) RE. &FAHUH, ALK
. IR, IR TSR H ARG & BB-23-3 (B (iR, 3.2 g, 77 53.4%). 'THNMR
(CDCls, 400 MHz) : 6 3.90-3.85 (m, 2 H), 3.73-3.68 (m, 5 H), 3.37 (dd, J=20.8,J=7.2 Hz, 1 H), 2.52-2.46
(m, 1 H), 1.99-1.96 (m, 1 H), 1.78-1.77 (m, 1 H).
B3 A& BB-23-4 &K

EiR T, ¥ALEY BB-23-3 (2.88 g, 18.1 mmol) T & H4E (50 mL), MAZFHELIEN(T.0g,
543 mmol), RGN TRREHES (1.88 g, 19.9 mmol), FH7EFiRIEE 4 /NI TLC K o7 52 58 5 8
JEBR LA, FREMAEREEALENT (RMWE 2R OB = 20:1-52:1) H3IHAREY BB-23-4 ({0l
W, 2.8 g, 7% 71.2%). "HNMR (CDCls, 400 MHz) : § 5.38 (brs, 1 H), 4.42-4.38 (m, 1 H), 3.92-3.90 (m,
2 H),3.78 (s, 3 H), 3.75-3.68 (m, 6 H), 2.71-2.67 (m, 1 H), 2.08-1.81 (m, 2 H).
B 4. 1bEY BB-23-5 &K

EiR T, BG4 BB-23-4 (3.25 g, 15.0 mmol) ¥ T-HEE/ZK (100 mL/100 mL) JREEEFIH, IMAS
A48 (1.2 g,30.0 mmol). KMAARFEE 75°C, k3 /N, TLC KRB SERGH 2 N ShIRHET
pHHZE 1~2, ZRZBE (200 mLx2)FH. &IANAE, HITOKMBRATEE, S5, WRETHTe
F HFRLEY BB-23-5 (B HOMPRY, 29 g, 7% 954%). 'HNMR (CDCls, 400 MHZ) : 6 5.60 (dd, J =
26.4,J = 8.4 Hz, 1 H), 4.40 (brs, 1 H), 3.99-3.89 (m, 2 H), 3.79-3.72 (m, 5 H), 2.80-2.77 (m, 1 H), 2.13-2.07
(m, 1 H), 1.92-1.80 (m, 1 H).
B 5. A& BB-23-6 &K

FiR T, K4k &4 BB-23-5 (550 mg, 2.71 mmol), BB-8 (400 mg, 1.37 mmol), 5 228 (763mg,
5.91 mmol) ¥ T DMF (10 mL), JIA HATU (958 mg, 2.52mmol). iRk 3 /N, TLC Rl s b e B
JE R bR 2R, PR AR ENT (HE 2RO = 10014 2R 8 BEIE S
BB-2-6 (K, 540mg, 723 82.5%). MS m/z: 476.8]M+H]|"
IR 6: ALEY BB-23 AL

1b-&%) BB-23 AIRIESEH 21 BB-2DI & BT 3 #l%. MSm/z 525.0[M+H]

%) 24: B BB-24
Lo
HN
70
H
0, N
-0

BB-24

B R 2k
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AY
N
HN BB-8 H\(Q O\B
/ \-N

BB-24-1 BB-24-2 BB-24

B A& Y BB-24-2 &K

&) BB-24-2 AIRESHH] 23 (BB-23)& P HE 5 fil%.  MSm/z: 492.9 [M+H]
IR 2. &Y BB-24 [ME KL

1b&4 BB-24 AIRIESHH 21 BB-2D)H & BB 3 #l 4% . MS m/z: 539 2[M+H]

SEH] 25. B BB-25
|

O 0

Yf
HN
o~
07 °N
H
B
io/ \ N

BB-25

B R 2k

0 0
HCIEA _
HO 0" —® Ho o BB h 07N
NHBoc NH, HCI R

B |
BB-25-1 BB-25-2 r—©—<\/N

BB-1-6 BB-254

‘b
~
2e

z f—
A
[o]
A\

ZIO

Bt 8

B 1 LAY BB-25-2 A R

BHEY BB-25-1 (18.0 g, 77.2mmol) AT ZIRZBE (50 mL), NIAELIR ZFR ZERA W (4 mol/L,
50mL), iR 2 A, TLC Al 58 78 B S R BR £ 3571, 53 B Arft &% BB-25-2 (3 {4, 13.0
g, FEE100%). PR, BN T 4. 'H NMR (400MHz, DMSO-d6): 68.37 (brs, 3H),
3.81-3.88 (m, 2H), 3.23 (s, 3H), 1.20 (d, J=6.4Hz, 3H).
B2 LAY BB-25-3 G

WEEFEAS (12.2 g,305mmol) 3T 200 mL /KA, AAEIFE| 0°C, MALEY BB-25-2 (13.0 g, 76.6
mmol). 5T AEMIE, WIMEFRPE (72g, 76.2mmol). INsEHEE, HEHLLER. TLC K&l
KB SEEEE NN IN EhEE VR pH (2 3, 4R CPRAERL (30mLx3). &IFA VA, A Hhkk
W ANUETCKRER TR, JIRE, IREJERERA, BEMEY BB-25-3 (AGFEAE, 8.0g,

BB-25
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K 548%), FEMLEAL, EEMHT T —#. 'HNMR: (400 MHz, DMSO-d6) 6 12.65 (brs, 1H), 7.02
(d, J=9.0Hz, 1H), 4.04-4.01 (m, 2H), 3.76-3.74 (m, 1H), 3.51 (s, 3H), 3.81 (s, 3H), 1.96 (s, 3H).
P 3: 1bEY BB-25-4 (&K

&) BB-25-4 AT RESHH] 23 (BB-23) K& BT 5 #il% . MS m/z: 465.0[M+H]
IR 4. AEY BB-25 &KL

LAY BB-25 TIARAESE4] 21 (BB-2DI AT 3 %, MS m/z: 513.1[M+H]
2% 26: B BB-26

#_k
%Ho

BB-26

B R 2k

OH
%
#—V

BB-26-1 BB.26.2
B A& Y BB-26-2 &K

&) BB-26-2 AIRESHH] 23 (BB-23) K& BT 5 #il % . MS m/z: 422 9[M+H]”
IR 2. &Y BB-26 &K

WA BB-26 FIHRAE S 4] 21 (BB-2D)II A TR 3 % . MS m/z: 469.2[M+H]
%) 27: B BB-27

B R 2k
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OH — BB2E . om o O)T Br
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BB-27-1 BB-27-2 BB-27-3

Sy be
o “”Ii yeteg Xy

o T oY T ;;@«w

B AbEY BB-27-2 &K
EH T, ¥ N-Moc-L-#i& 8 (BB-2-6, 10 g, 52.3mmol) ¥ T THF (200 ml), A #Z1%E-30°C, A=
M (11.6 g, 114.9mmol) FE TR Tl (9.36 g, 68.1mmol). £E-30°C RS 1 /MG, BN L-225
BgEhEREh (BB-27-1, 10.6g, 68.4mmol), 7E-30°C FAREEIR AL 3 /N, SAEFA R, MR TLC &
Wz B2 SEEE SR e TR, WM T 2R 28 (200 mL), FIMATEEEK (50 mLx3) ¥k, AHUMEAL
KB THE, L85, IR TIEFE A2 H bR &4 BB-27-2 (AAEE, 1234 g, 722 765.3%).
PR, BEEMAT T —%. MSm/z 276 8[M+H]
2. 1bEY BB27-3 &K
FIRT, K& BB-27-2 (20 g, 72.39 mmol), X} KT #E —/K &P (3.64 g, 19.14 mmol) 3T THF
(200 mL), M 22-—HEIEFELE (37.7¢,36.22 mmol). NAKRTHEEER, #HPEEIRER. TLC ¥
M 3158 8 JE N LR 2018 (400 mL), 7k A ML AR IR S ANV (50 mLx2), YA ERK (50 mLx2) ¥k
o ANUHATCKEIREN T4, 85, IR TS558 2 H bk &4 BB-27-3 CGEEMRY, 5.0g,
PR 21.8%). FERLTRA, BEENAT %, MSm/z 339.1 [M +Na]
B3 A& BB-27-4 &K
¥ A& BB-27-3 (1.8 g, 5.69 mmol), INZ|PUSEIEE/B T EE/7K (36 mL/9 mL/9 mL) REVERH,
TN —KEEEA (478.38mg, 11.39mmol), 7£ 30°C FHEEE 2 /N, TLC Kl )z B 5e 55 AN £hFR
W pHMEZR 3, HAMAEE (30 mLx3) M. GHAVAE, AEMESAK 20 mL) %k, REHL
KRBT, U85, IRV, BRI AR AR A7 g, 775 98.8%). ¥ EAHIRME (1.7 g,
5.62 mmol), 2.4- " IRIKZHH (BB-1-1, 1.99g, 17.15mmol) & T 2/ (60 mL), Ei& FIMA=2ZH8 (1.49g,
14.7mmol). £ 50°C PR, TLC Rl R BL5EEe f5 e T8, BEME T M 4B (200 mL), H
W Eh/K (40 mLx3) ek ANVUHA KRR TR, SiE, IR EREER, JRHREY
BB-27-4 (HE[EM, 2.8g, =% 99.6%). AT, BEENAT F—%. MSm/z 5009 [M+H]
B 4: 1bEY BB27-5 &K
BHEYIBB-27-4 (2.8 g, 5.61 mmol) ¥ T % /N3 (100mL), IIAESERE: (8.64 g, 112.2 mmol). X
PR RERSAY FFHEZE10C, HSR. TLCRMRM S FAMEEE, Ok, R THR
Jo, BWEMAEREEN (A 2Rl = 2:1) B2 B & YBB-27-5 GEMOEE, 1.2g, WFE
44.4%). MS m/z: 4813 [M+H]"
AR5 &Y BB-27 &KL

78



WO 2015/124063 PCT/CN2015/072373
44 BB-27 iARYESHH] 21 BB-2DI & HOEHE 3 fil% .  MS m/z: 527 3[M+H]

S%15) 28: F Bt BB-28

BB-28
& R 2
&) 25
o~ o Q o=
o § 0 0 el N AW ¢ A~ HN—(
\ N__O. N HO o]
O HO' Y o} S O 0 — N
NHHCI 3 N DMP_ N
BB-2-6 o
OH OH O /
BB-28-1 BB-28-2 BB-28-3 BB-28-4

O— d
P Q HN~< o o AN
HO N)\}\O Br—< >—< o N o
LIOHH,0 Br NHOAc 0Py
2! —_— H ]
r
/ Y Br N

BB-28-5 BB-28-6 BB-28-7

\S\J\

HN

o o

B—g o

Jd o O N ]
FAT

BB-28

IR ALE Y BB-28-2 (&K

FiR T, K N-Moc-L-HE R (BB-2-6, 5.0 g, 26.15mmol) & T & H %% (60 mL), A =2 (6.07g,
60.1mmol) 1 HATU (10.85 g, 28.54mmol). =IRHFE 10 70805, I 4-FIE MR L HEE HR
(BB-28-1, 5.19 g, 28.54mmol). EHFHH: 4 /N, TLC Kl B 5855, IIAN A ER S48 (30 mL)
WRIBL, s KA ZEFLE 20 mLx3) B &AM, FIOKREBATEE, ik, e
TG, HREAMGEHREENT (Rl 2R 28 =1:1) B2 i &% BB-28-2 (A, 2.0g,
KR 23.2%). MS m/z: 303.0 [M +H]"
B2 AP BB-28-3 A

B &Y BB-28-2 (2.0 g, 6.62 mmol) ¥ T DCM (50 mL), =i FIMA Dess-Martin £./L7] (DMP,
5.71 g, 13.46 mmol), =i A . TLC Fill s NM5E 5, A 5% (50 mL) K&
B, ARG IINERIRRER SN (100 ml), HiEE 10 20405 & H 5 (100 mLx3) . &iFEHM,
ARG T, W8, IR TERE, REMEHRMENT (R 2R 28 =1:1) 53 Bz
&Y BB-28-3 (AR, 1.0g, W 503%). MSm/z:301.0 [M+H]
B3 A Y BB-28-4 G R

¥4 &4) BB-28-3 (1.0 g, 3.33 mmol), Z E% (2.68 g, 43.28mmol) ETH K (75 mL), MAXFH
ARBAIR—7K-EW) (126.15mg, 660mmol). SR RIER RS NAHR 2 FIR, #Pd R, TLC Al Je 52
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SEEERHRER, IMALRRE (30 mL), KK BEAREEESEE (50 mLx3), WAEEHAK (50 mL)
Bek, A B A 0K BRER AN T, ik, B TV UG, IR AR IR 20T (B 2R 2B =1:1)
BEIHtMLEY) BB-28-4 (HEEE, 900 mg, WH 78.3%). MS m/z: 3449 [M +H]

B 4. 41L& BB-28-5 &K

K45 %) BB-28-4 (900 mg, 2.62mmol), HNF| Y MME/H T BE/7K (20 mL/5 mL/5 mL) B E¥HER,
A —KEZENH (239.82¢,5.7Immol), FEiRHAEA, TLC Al S 356 55 A IN #HiRiRS5 pH
23, MRl 20 mLx3) AR SIHAHUHE, AMMAEHK 20 mL) B, 25 TKRRMNT
fe, ok, MEWETIER, A3 HFRLEY BB-28-5 (AT, 680 mg, FEE 78.8%). AL T4k,
BHENAT T —%. MSm/~z 3529 [M+Nal"
B 5. A& BB-28-6 &K

¥4b&4) BB-28-5 (680 mg, 2.06 mmol), 2,4’ —{RAKLHH (BB-1-1, 685mg, 2.47mmol) & T LI (30
mL), FEE FMA=ZM (385.8mg, 3.82mmol). 7E 50°C IR, TLC K B 585 5 e T 77,
FREPIE T OB (100 mL), AWAEEK (20 mLx3) Pk, AYUHDKERESA TSR, SiE, JE
TR B LA, B3 HALEY) BB-28-6 (B, 1.02 g, P95 93.9%). FEdLimaith, BN
T F—#. MSm/z: 5288 [M+H]
L 6: 1L&Y) BB-28-7 &K

HHEYIBB-28-7 (1.02 g, 1.93 mmol) ¥ T =& A 20mL), MAESEE (1.6 g, 21 mmol). X
Rk RIEEAMRY FFHEEL0C, #HHHds, TLCRMR M e EAIE =R, ik, R TER
G, BREYISHERAEENT (BN 2R ZER = 1:1) B3 Bisb&YBB-28-7 (FAE A, 650 mg, 1K
#66.3%). MS m/z: 508.8 [M +H]"
IR 7. &Y BB-28 &K

FET, KBIEYBB-28-6 (100mg, 0.20 mmol), XUBHMIEEIEEE (55.05mg, 0.22 mmol) & T —
AN 2mL), FEESRI FIIAEERESE (63.74mg, 0.65 mmol) F1Pd(dppfH)CL, (11mg, 0.02 mmol). 7E
FARS TR, HEe4/Ner, TLCRTI RN 58 B S AR B i, I8, IR TEAE, R
MR ZT (AMBY R B =1:1) /33 Bisft&9BB-28 Gatufufflfk, 45mg, WF40.6%).
MS m/z: 555.0 [M +H]"
2%529: FrB BB-29

B R 2k
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Boc Boc Boc m
CN) O Mel [N) O NaoH CN) 0 D
HO™' < o < o {

- - - - BBt >_< >—B
~— — T
o! o! OH . 003 4
BB-29-1 BB-29-2 BB-29-3
BB-29-4
\
o
\i
_Boc
NH,OAC \OI <:|\‘ HCI/EtOAC \OI O\‘H HCl o T L
— . .. N —_ A

s N
r BB 2-6 <:|
N / Br r
>—< >—Br
BB-29-5 BB-29-6

B 1. A& Y BB-29-2 &K

KA (1.96 g, 48.9 mmol) BiF TIUENKN (60 mL) #, AHIE 0C, ERSES P&y
BB-29-1 (8.0g, 32.6 mmol), i INI5EEEAE 0°C FHEEE 2 /N, SRIGAE 0°C FHIATLFAE (8.0 g, 48.9 mmol),
FESGIR N ARELH: 2.5 /NI, TLC Rl S S 58 5 JE INZK (10 mL) K8, 28 41 (80 mLx3) 2
o &IHANAE, BRI TR, JIE, IR ERR 2580, TREAMAREIRAZAT (HmE 28R
ZWs =9:1-1:1) B2 HFsb &Y BB-29-2CEGMIRY, 5.5 g, 7% 65.2%). 'H NMR (CDCls, 400 MHz):
8 4.33-4.25 (m, 1 H), 3.93-3.89 (m, 1 H), 3.70 (s, 3 H), 3.59-3.47 (m, 2 H), 3.44 (s, 3 H), 2.03-1.98 (m, 2 H),
1.43 (s, 9 H).
B 2. A& BB-29-3 &K

EiR T, WEYBB-29-2(5.5¢g, 213 mmol) ¥ T HE/K (30 mL/ 30 mL) AT, MAAFE
B (1.7 g, 42.6 mmol). RMARRFHRZE 60°C, HiH: 8 /N, TLC Al 58758 B 580 Bk 2 K3 415 77,
AEE 0°C, Whn2N HhERHEY pH (% 3~4, ZFRZME (80 mLx3) . &iFANM, FLKEER
T, €, JEIET A H AR A YD BB-29-3 GREAHIRYS, 5.0 g, 755 95.8%); FEdh L4l
H#ENHT T —#%. '"HNMR (CDCls;, 400 MHz): 6 4.42-4.14 (m, 1 H), 3.99-3.98 (m, 1 H), 3.65-3.53 (m, 2
H), 3.33 (s, 3 H). 2.31-2.05 (m, 2 H), 1.47 (s, 9 H).

% 3: 1bEY BB-29-4 (&K

¥A6-EY BB-29-3 (5.0 g, 20.3 mmol) 5 2.4°-Z K ZHE] (BB-1-1, 6.2 g, 22.3 mmol) ¥ T DMF (50
mL) 1, ZEIAKIRY (5.6 g, 40.6 mmol). FIRIHAIIA, TLC frill s fbise e F K (30 mL) ¥
KRB, ZBEZHEE (100 mLx3) ZEHL, E&IEANUAHE, HIOKBBRATEE, JiE, IRERR £, %
WA RERAE T (B CRR OB = 20:1-1:1) BEIHFb&Y BB-29-4 (AfafEfk, 3.5 g, F7%
41.7%). "HNMR (CDCls, 400 MHz): 6 7.79-7.76 (m, 2 H), 7.67-7.65 (m, 2 H), 5.58-5.18 (m, 2 H), 4.55-4.50
(m, 1 H), 4.16-4.05 (m, 1 H). 3.67-3.37 (m, 2 H), 3.36 (s, 3 H), 2.50-2.40 (m, 2 H), 1.47 (s, 9 H).
B 4. A& BB-29-5 &K

FIR T, UG BB-29-4 3.5 ¢, 7.9 mmol) ¥ T-HHK (70 mL), MMABSERE (6.1 g, 79.1 mmol).
SRR RAER A FTHRZE 120°C, $i8E 6 /N, TLC Wyl ) B s 5 G A M E R, IMAZRZEE (50
mL), AI7K (30 mLx2) ek, AHUEATOKBRER T, 138, IBMRBERERR, REYEr R
BNt CHMBY BT =9:1-1:1) 52IHbREY) BB-29-5 (ZLEGHRY, 3.0 g, 7% 88.9%). LC/MS
m/z: 424.0 [M+H]"

5. 1bEY BB-29-6 (&K
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¥i&% BB-29-5 (2.0 g, 4.7 mmol) T ZRZFE (5mL), #WEIZE 0°C, MAFNE/ LR BRI
(HCVEA, 4 M, 30 mL) FF7E 0°C FHit#E 2 /M. TLC fillje RisgEe 5 E =R FERR 27, B3k s
YIBB-29-6 (SR [ER, 1.69 g, WLFR 99.4%); = i AT itk HHN A T F—# . LC/MS m/z: 323.9 [M+3]”
AR 6: &Y BB-29 &KL

HIRT, K& BB-29-6 (885 mg, 2.96mmol), N-Moc-L-4iZ [ (BB-2-6, 518.2 mg, 2.96 mmol),
T RNELENE (954 mg, 7.4 mmol) 5T DMF (10 mL), JIA HATU (1.41 g, 3.7 mmol). = 1/
I, TLC RN 58 5, MAZK (10mL) WRRB, BB 30mLx3) . &AM, AX
IKBREREN T4, 38, IRV R AR, RS ENT (HMWE 2R = 114288 2.1)
B2 H btk &40 BB-29 (LR, 841 mg, 7228 71.3%). LC/MS m/z: 480.4 [M+H]". 501.1 [M+Na]”
%4 30: 7B BB-30

B R 2k

2 AN
- NH SN
\ NHHCI oy ~or "
o JH BB-1-6
i . 0% oH . <:|\‘ o
r " H
—_—» ,
N /> < > "’fN
BB-29-6 N/ Br

HPR 1. 59 BB-30 14K

PLL &%) BB-29-6 (885 mg, 2.46 mmol), {£&%) BB-1-6 (566 mg, 2.96 mmol). .5 H L ZHNE (954
mg, 7.4 mmol). HATU (1.41 g, 3.7 mmol) N kL, %S4 29 (BB-29) I 6 K& HTE, [EIL
&% BB-30 (1.1 g, 773 90.2%). LCMS m/z: 496.4 [M+H]".

Z%45] 31. H B BB-31
\;L
HN P
O

07 N
- D
o U
BB-31

B R 2k
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O -0
Boo N o Bog Boc., 1. HCVEtOAc H
A\ Br—( N Q N NH.OA —>
o N = Br e,
Hj AA_108-2 4{‘j>_<— Brm
—————» Br

HO KoCOs \ 7/
BEB-2-2 BB 16

BE-31-1 BB-31-2

BB-31

S 1. Ab&Y BB-31-1 &K

HHEY BB-2-2 (1.40 g, 6.50 mmol) 5 = F: N2 LHME (1.01 g, 7.81 mmol)¥E T 48 (15mL) 1,
AEZE0C, ZEIMALEY AA_108-2 (2.00 g, 7.15 mmol). £ 0°C FHEEE 0.5 /N, TLC Kl ) 3258
Y JE U b 23R, SR A RE I EAT (B ZBR 2B = 2:1) 53 HEMEA Y BB-31-1 (A E A,
1.26 g, 7% 33%). LC/MS m/z: 435.0 [M+Na]".

2. 1bEY BB31-22 (&K

T, KibEY BB-31-1 (126 g, 3.04 mmol) ¥ T HZK (50 mL), MMAEERE (234 g, 3039
mmol). SMAERIEFR DAY FFHREEGR, AR, TLC Kl seEFAAZEZER, ALK
Bs (50 mL), A7K (30 mLx2) ¥Eik. ANUHATTKRERE T, &3, JIEHREERZET, REms
ERAENT CRMEN LR B = 2341 2R L T) 33 HAREY) BB31-2 (HEE1E, 0.72 g, /2%
60%). LC/MS m/z: 394.8 [M+H]".
IR 3: AbE Y BB-31 AL

K459 BB-31-2 (0.72 g, 1.82 mmol) ¥ T2 28 (10 mL), AH% 0°C, MAFRUWE/ LB M
YA (HCUEA, 4 M, 30 mL), FEBEE | /M. TLC A R 5E 5 /8 =i B RER, B3laa
Wk, Lfaift, BEENAT T —H. 2T, ¥ ERAalEE, wEY BB-1-6 (0.52 g, 2.73 mmol),
TRHNAELENE (1.06¢,8.19 mmol) 3T DMF (4 mL), JIA HATU (1.04 g, 2.73 mmol). ZEiR#HE: 3 /)
I, TLC RN 58 5, MAZK (10mL) WRRB, BB 30mLx3) . &AM, AX
KRR TR, U8, IRV RR £, IREMEERE BN (R 2R R = 23540288 L)
B3 Bk &40 BB-31 (F A, 0.85 g, 7% 92%). LC/MS m/z: 466.0 [M+H]".

S5 32: A B BB-32
\;L
HN _
O
O

0
H

N

N

BB-32

K b
Boc HN,
Boc, o >: o] o \N 1. HCIEtOAc ILO/
N NH,OAc
Q Br R e, . Y
AA_117-2 H
HO -_—» Br N
KoCOq b Br |
BB-2-2 BB-16 N
o)

BB-32-1 BB-32-2 OH

HIR 1. L&Y BB-32-1 &K
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¥ALEY BB-2-2 (196 g, 9.22 mmol) 5= RN (143 g, 11.06 mmol)iE T4 (15 mL)
L, BHIE 0C, SZEINALEY AA 117-2 (3.00 g, 10.14 mmol). ££ 0°C FHt#E 1 /M, TLC #3052 5
SEER IR RR R IET, AR ENT (HWEY 2R R =2:1) B3 B s EY BB-32-1 (fr ik
R, 3.7, 725 94.4%). LC/MS m/z: 329.8 [M-Boc+H]".
B2 AbEY) BB-32-2 &K

P BB-32-1(3.93 g, 9.13 mmol), FE&ER%4% (7.04 g, 91.34 mmol) NE R, %S4 31 (BB31)
2 WG RITE, BENEY BB-32-2(3.0g, 5% 85.0%). LCMS m/z: 310.0 [M-Boc+H]".
B9 3. LAY BB-32 4K

LAY BB-32-2 (3.0 g, 7.31 mmol), SMUE/LIR BT (HCUEA, 4 M, 100 mL). 44547 BB-1-6
(566 mg, 2.96 mmol). —FHRFEZIENE (1.31 g, 10.10 mmol). HATU (1.65 g, 4.33 mmol) N5 K, #%IFS
4] 31 (BB-31) #2583 I-& BT, B384 BB-32 GE 4K, 0.60 g, 7% 43%). "H NMR (CDClL,
400 MHz): 0 7.49 (dd, J=8.0 Hz, J=2.8 Hz, 1 H), 7.34 (d, J=8.0 Hz, 1 H), 7.27 (s, 1 H), 7.19 (s, 1 H), 5.70 (d,
J=8.0 Hz), 5.31 (m, 1 H), 4.58 (m, 1 H), 3.73 (m, 2 H), 3.70 (s, 3 H), 3.27 (s, 3 H), 2.85 (m, 1 H), 2.22 (m, 1
H), 1.44 (m, 1 H), 1.19 (d, /= 8.0 Hz, 1 H), 0.88 (m, 1 H). }

&%) 33: H Bt BB-33

O

0
/5\}’ NN
oNH

o

Br

o
% E/ E
b zT
I
=z

g A
& R 2
HN O, o)
o H \/\F
0] ClYO\/\F B N ] NH
8 OH ' NN
OH BB-33-1 HN. _O. 0PNy
NH - \n/ ~NE BB-8 - "
5 -
o] HATU,Et;N N |
Br—< >—<\
N
BB-33-2 BB-33

A1 &Y BB-33-2 A

FEVKIG R, Kb &9 L-BE R (300 mg, 2.56 mmol)iE T A AMWIKIETR (IN, SmL), 10 4381 5 0
&%) BB-33-2 (356 mg, 2.82 mmol), Fii NHi#: 8he KMTERNE, MAFRBIAW (6N, 10 mL)iFy
% pH=4, FHETH2HFRLEY BB-33-2 (170 mg, 32%). LCMS m/z: 208.1 [M+H]"
IR 2. 4B Y BB-33 AL

¥A4-E% BB-33-2 (170 mg, 0.82 mmol)iF T- & H %t (5mL), KM BB-8(240 mg, 0.82 mmol),
HATU (374 mg, 0.98 mmol)f1 = Z.f% (249 mg, 2.46 mmol), =i FHFEE 2h. IIAK(100 mL), A 5 H
$E(3>x30 mL)AEHL, A AR FH TC K BRERAN 45, I8l Bk 28 AR A O A T ek JRAT 2 AT 4 8 OB 10% —
AT E/MeOH) 53 HFrik& 4 BB-33 (350 mg, 89%). LCMS m/z: 481.1 [M+H]"
2% 34: B BB-34
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B R 2k

Og O
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o H i Hor N NH
- WNH 0
- o C'\n/o\ : B— I Ho/l‘ B, O /j\
/\Hk 0 HO OH BB-8 g B\o N
HO OH — HNTO\

NH, NaOH/NaHCOs I HATUTEAIDCM < M
< ) {\/ PA(dpPACIZIKOACI

Dioxane
BB-34-1 BB-34-2 BB-34-3 BB-34

B A& Y BB-34-2 &K

# NaOH (0.7 g, 17.5 mmol) ¥ T 20 mL 7K, &#1%] 0°C, I A& BB-34-1 (2.0 g, 16.8 mmol),
NaHCO; (0.8 g, 8.4 mmol). S 2F MG, KATRTE (1.6 g, 16.8 mmol) i h1H I SR H = iR 4
A, I INHCL 36 pH (HF) 3, M LR OBHRAFR (30 mLx3), & 3A HUH A A& ok ks, In
ToKBREREN T, R LBRIEH, B21Mk&9) BB-34-2 (AME, 159, 40.5%). LR EEAT
T—#. 'HNMR (400MHz, DMSO-dy): & 8.38 (br, 3H), 4.12 (s, 1H), 3.76-3.65 (m, 2H), 3.27
(s, 3HD,
B2 A& BB-34-3 &K

BiEY BB-8 (1.5¢g, 5.1 mmol), fL&%WBB-34-2 (0.9¢, 5.1 mmol) FTHATU (2.1 g, 5.6 mmol)
BT &R (10.0mL), £EE FEBMIN=8 (1.5, 153mmol) J&, 7R FEReLisd s,
A20mLKJE, AICH,CLZER (20mLx3). &IFAYVUHAMA TR G, KRR, WEx
B, TR EBMEHEREEN 8 (BIFA: S 5/MeOH=10/1) 152| H brft &HBB-34-3(1%
PRk, 570.0mg, Y. 20.5%). LCMS m/z: 453.0 [M+H] .

P 3: 1bEY BB-34 AR

B EYIBB-34-3 (451.0 mg, 1.0 mmol). ZFERHF (196.0 mg, 2.0 mmol) FNXUHLMAMPEL AR ES (280.0
mg, 1.1 mmol) ¥F T 10mL 4% /N3F, MAPA(dppf)Cl, (39.0 mg, 0.05mmol), FAFY TN EHR 2/ .
LA = R IN15mL L CERe, FIK. WA KBRS, I KBRRRAN T4, W E 2 BRva i,
PSR B AR ACE ZHT 70 B RITH: S Hi/MeOH=20/1) 153 H brfb &¥BB-34 (R
%, 150.0 mg, YFE: 30.0%). LCMS m/z: 499.2 [M+H] .

ZHE BB-34 B IR 12 &%, SRR &Sl
SR 4 FBl FrE 2 MSmz | thEY
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O
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\ﬂ/ \ﬁ )\ J\ /‘\ TEA DMAP /ﬁ\
BB-40-1 BB-40-2 BB-40-3 BB-40-4
HO HO,
1(0 UYWBr b\joc Br
N Dess-Martin
H N A Boc,0 N 9
HCI/1,4-dioxane OH N / /H/k N J/
BB-2 —_— — >
o TEA o
HATU /O\"/NH DVAP /O\'rNH
BB-40-5 O  BB-0s6 © BB407
[¢]
; S
e o H Br
N
ethane 1,2-diol N k‘ J/
0
stOH o NH
-~ T -
! T
BB-40-8 BB-40

B 1. LAY BB-40-2 & R

B &Y BB-40-1 (10 g, 43.24 mmol)ia T ZF5(165 mL), KN AALE 4 BB-1-1 (12 g, 43.24 mmol)
M RPN (5.59 g, 43.24 mmol), =HiREHLEA . WIEZETIER, MAK (100mL) , LKL
i (2x200 mL) ZH, SHANUAE, JERRZE TG 2] Hin 54 BB-40-2 (18g, 97%). LCMS m/z: 330.0
[M-100+H]"

2. 1bEY BB-40-3 (&K

B4k &%) BB-40-2 (18 g, 42.03 mmol)iE T 4 (350 mL), IMMAEERRE: (32.4 g, 420.30 mmol), S
WORERE R . R TER, IAK (100 mL) |, HZRZE (2x300 mL) L, &HAHH,
BT B 2V RIS B H #5405 BB-40-3 (14 g, 82%)."H NMR (400 MHz, Methanol-d,) &: 7.61-7.59 (m, 2H),
7.51-7.49(m, 2H), 7.40-7.38 (m, 1H), 5.01-4.99 (m, 1H), 4.45 (s, 1H), 3.77-3.73 (m, 1H), 3.58-3.55 (m, 1H),
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2.37-232 (m, 1H), 2.19-2.14 (m, 1H), 1.43 (s, 3H), 1.22 (s, 6H).
B3 A& BB-40-4 &K

B HAEYIBB-40-3 (14 g, 34.29 mmol)in T =& H %2 (250 mL), 1 ABoc,O (8.23 g, 37.72 mmol), —
% (10.41g, 102.87 mmol) 1 DMAP (0.208g, 1.71mmol), MR FIRBEEE3h. MMAK (100 mL) |
S S (2x300 mL) ZEHC, S IFANUAR, B Bk 2508 50, B 49 5 B o AT R R E AT A B Uk
71:60%EtOAc/PE) 133 Htr it &HBB-40-4 (11 g, 63%).
B 4. A& Y BB-40-5 &K

K45 BB-40-4 (2 g, 3.93 mmol)id T =5 H 4% (10 mL), /£ 0°C &R M1 4N ) HCI/1,4-dioxane
(40 mL), ASEEEBFHE 3he WUERRZEFFE BAEEY BB-40-5 (1.2 g, 100%). LCMS m/z: 310.0
[M+H]"
B 5. A& BB-40-6 &K

1L EYIBB-40-5 (1.2 g, 3.89 mmol) ¥ FDMF (30 mL), IIAALEYBB-2-6 (750 mg, 4.28 mmol),
HATU (1.77 g, 4.67 mmol) Fl =7 (1.97 g, 19.47 mmol), KM IR =R EESh. IMAKEK, HZRE
B (2x30 mL) AEHL, AFFAHUAR, BUERR 2298 71, AT 2k BB Y A TRE AL J24T 45 B8 GMRE71:100%EtOAc)
B3| HFrML&YBB-40-6 (1.3 g, 72%). LCMS m/z: 467.1 [M+H]
B 6: 1bEY BB-40-7 &K

K454 BB-40-6 (800 mg, 1.72 mmol) ¥ T & F 4t (20mL), MMA Boc,O (394 mg, 1.806 mmol),
=2 W (522 mg, 5.16 mmol) Al DMAP (10 mg, 0.086 mmol), SMK ZIEHEE 3he JIAK (10mL) ,
ZEFRE (2320 mL) R, HIFANUAR, JRERREVE R AT R B W AT R AL E AT B Rk
71:60%EtOAC/PE) 153 Hrit &4 BB-40-7 (400 mg, 41%). LCMS m/z: 567.0 [M+H]"
B 7. A& BB-40-8 &K

¥ Dess-Martin iRX77(1125 mg, 2.65 mmol) FT A& HF % (20 mL), 7£ 0°C FIIALEY BB-40-7
(500 mg, 0.884 mmol), 85 FEHMFE 3ho SRR BRI BRER S AN IS K, A Z&H Kt (2x20 mL)
REH, SIANAE, WERR AL TSR B AT RE IR E T 40 8 OB BERI:50%EtOAC/PE) 133 H xR
1k &%) BB-40-8 (400 mg, 80%).
IR 8 &Y BB-40 & L

¥4-EPIBB-40-78(100 mg, 0.177 mmol) ¥ T-H2K(7 mL), HIAL, 2-Z ZF(55 mg, 0.885 mmol)F!
p-TsOH (7 mg, 0.035 mmol), KMEEFER . KMNEAENGE, HOROEE (10 mL) #8, AHUEA
BRERESA0E, AR (2x10mL) AHL GSIANUE, BUERR 29671, T35 B8 W A T R IR A 24T
B GREF:50%EtOAC/PE) 153 H R & YIBB-40 (25 mg, 28%). LCMS m/z: 509.0 [M+H]

Z 0 BB-40 1K 5~8 IIERITIE, H RN R &L
2% ik FBel FrB2 MSm/z | WEW
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o/ \
N HO Br 0
7 i“‘“” bYHj/@ O’<N 523.0
2% 41 o NN o . | BB-41
Br Ho T\ HO [M+H]
\ 1 Oj BB'40'5

N BB-1-6

T

SE5] 42: H B BB-42

BB-42
B RO 2%
0
0
/ -
HN)\O HNJ\o
ﬁ OH OH O\)Y
o
N
IS N
, N \>_<\1/\\[\ BB-41-1 w
N
. o)
H
/©/E N o p-TsOH Br o\/%
Boc
Br BB-40-8 BB-42

AR 1. &Y BB-41 &L

B EYIBB-40-8 (300 mg, 0.532 mmol)i%F T-H 2K (20 mL), HIA1LE#BB-41-1 (277 mg, 2.66 mmol)
Hip-TsOH (10 mg, 0.053 mmol), KNI A . KNEAEE, HZRLEE (10 mL) #E, AHUAHE
MR A5, R CE (2<10mL) L, &AM, BUERREIEN, FT35% 8 rk s
BB GRER:50% EtOAC/PE) 1521 H Frit 59/BB-41 (120 mg, 41%). LCMS m/z: 551.0[M+H]"

B4 43: H Bl BB-43
Q,
o;% }—o/
NH
O
N

\
3k
O 0g

N
BB-43

B R 2k
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HO, 0 Bry B
b‘ Dess-Martin BrsCCOyNa HAPO.
5PO2
COMe ——— coMe  DRPCHBL | A~co.Me COMe N7 YCOH
N

—_—
{ \ t-BuOK \ TEA  v-50 \

Boc Boc Boc BuyNBr A Boc
Boc

BB-43-1 BB-43-2 BB-43-3 BB-43-4 BB-43-5

o
Br Y
o oNH
Boc\N HN

Br o H N 0% oH
R AEH o NH4OAc N I TFA B | BB-1-6
- N b > B \-N > NN HATU TEA

)\ J\ Boc pp.436 BB-43-7 BB-43-8

N

Pd(dppf)Cl,
BB-43-9 BB-43

B A& Y BB-43-2 &K

¥ A4-E% BB-43-1 (9 g, 36.69 mmol) ¥ T~ &M% (200 mL), S Dess-Martin (31 g, 73.38 mmol)
H1 NaHCO; (6.2 g, 73.38 mmol), )5 =R A 3he RMBIAKA K, HZEHHE (2x100 mL) FEHL,
BN, DR BRI, AT TR AT RE AR E AT B GBI 15%EtOAC/PE) R3] HArb &9
BB-43-2 (8 g, 90%). "H NMR (400 MHz, CDCl;) &: 4.81-4.69 (m, 1 H), 3.90-3.87 (m, 1 H), 3.75 (s, 3 H),
2.94-2.90 (m, 1 H), 2.62-2.55 (m, 1 H), 1.51-1.44 (m, 9 H).
B2 A& Y) BB-43-3 &K

B R = R R LB (14.69 g, 41.11 mmol)¥& T THF (70 mL), 7E 0°C FAIA t-BuOK (41 M1, 1.0 M
THF ¥4, 41.11 mmol), TEMIRME THHE 2h, ARG MANEY) BB-43-2 (5g, 20.55mmol), KRPHFAZEE
BIHHREE 2he. MAKEK, FAZERZEE (2x100 mL) FEL SIHEHM, BIERZBR, FiEREm
BEATRERGHE ENT 2 B (IHREF: 7%EtOAC/PE) 153 H ARt &40 BB-43-3 (2.5 2, 50%). "HNMR (400 MHz,
CDCl;) &: 5.01-4.98(m, 2 H), 4.48-4.37 (m, 1 H), 4.08-4.04 (m, 2 H), 3.71 (s, 3 H), 2.96-2.94 3.75 (m, 1 H),
2.63-2.60 (m, 1 H), 1.46-1.41 (m, 9 H)
B3 A& BB-43-4 &K

BHEY BB-43-3 (1 g, 4.41 mmol) R P T 3R 4644(0.027 mg, 0.083 mmol) ¥ T DCE (10 mL), JIA
ZIRAN(GB.30 g, 1036 mmol), SRR TR FIMIAE 70°C SN 3he WEIEER, WILREE
FLATR R Y 20% EtOAC/PE(3x50mL) ¥k, 135 H b5t &40 BB-43-4 (1.5 g, 88%).'H NMR (400 MHz,
CDClL) &: 4.65-4.34(m, 1 H), 3.91-3.84 (m, 1 H), 3.78-3.71 (m, 3 H), 3.53-3.43 (m, 1 H), 2.65-2.35 (m, 2 H),
2.04-1.75 (m, 2 H), 1.60-1.25 (m, 9 H)
B 4 L&Y BB-43-5 HIE R

BHEY BB-43-4 (2.1 g, 5.26 mmol)iF T7K(25 mL), JIA HsPO,(3.13 g, 47.36 mmol), —Z.F% (5.32
g, 52.62 mmol), V-50 (142 mg, 0.53 mmol), KBIEINFAZ 100°C, & 30 F4PFEMMA 0.1 HEM V-50, —
FIN 1 HEH) V=500 JSIRAE 100°C Fn#ad s JER 2237, A 2N NaOH(20 mL), 22
fig (2x30 mL) AL, KA 2N HCLH % pH =4-5, HZBR LB (2x50 mL) FHL, & 3B YA, WE
VAR, 153 BERLEY BB-43-5 (1 g, 79%). 'H NMR (400 MHz, CDCL) &: 4.45-4.25(m, 1 H),
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3.37-3.17 (m, 2 H), 2.42-2.20 (m, 1 H), 2.02-2.00 (m, 1 H), 1.41-1.31 (m, 9 H), 0.57-0.51 (m, 4 H)
B 5 L&Y BB-43-6 HIE R

¥ A BB-43-5 (150 mg, 0.622 mmol)iE T ZFE(G mL), MK ALEY) BB-1-1 (173 mg, 0.622
mmol) 1 = 57 P B £ 52 (80 mg, 0.622 mmol), ZERHKF: 2h. BEZE TR, MAK (50mL), HLE
g (2x20 mL) 2B, GFHANUE, BURRR 22557015 2] B AR5 BB-43-6 (135 mg, 50%). LCMS m/z:
340.0 [M-100+H]"
B 6: 1LEY) BB-43-7 &K

¥ ib &9 BB-43-6 (130 mg, 0.297 mmol)iA T H 2K (5 mL), JIANEEERYE (229 mg, 2.97 mmol), <M.
BOMAEFE R . WIEZR TR, K (10 mL) , AZBRZE (2x20 mL) B, &HEHH,
JEBRZIEA, IRGHHHTRERCH ZENT 208 (RPE:30%EtOAC/PE) 5% Hnfb &4 BB-43-7 (110 mg,
81%). LCMS m/z: 420.1 [M+H]"
B 7. A& BB-43-8 &K

WA BB-43-7 (110 mg, 0.263 mmol)iF T =S H4E (3 mL), JIA TFA (1 mL), )5 = \EHF: 2h.
WUEBRZAT, IIAKEG mL), A 2N #) NaOH AKFHRIE % pH=10, =& FLt (3x20 mL) #H, &
AP, R B ZEEFE R H RS Y BB-43-8 (70 mg, 84%). LCMS m/z: 320.1 [M+H]"
LI 8. A& BB-43-9 &K

HHEYIBB-43-8 (70 mg, 0.220 mmol) T =& F 4t (5 mL), MALEHBB-1-6 (46 mg, 0.242
mmol), HATU (100 mg, 0.264 mmol) I =Z.}% (67 mg, 0.660 mmol), B = MIHHEh. IIAKEX,
& Wk (2x30 mL) ZEHG, SFFA N, R R EE 70, a8k B T e B 2 0 8 Gk
7:100%EtOAc) 32 H¥rik & 4IBB-43-9 (90 mg, 83%). LCMS m/z: 491.0 [M+H]"
AR 9: &Y BB-43 &K

K454 BB-43-9 (90 mg, 0.183 mmol )R XU WM BRI RL B (93 mg, 0.366 mmol)¥# T DMF(5 mL),
VI Pd(dppH)CL, (10 mg, 0.014 mmol) FTEEELZ 7 (54 mg, 0.550 mmol), NIEARSGEY T, 80-90°C )
B 4ho RGEA BtOAc (20 mL)#%E, Ji7K(10 mL), FEEUE 216 MU KRB T, 1T9€, 38
TE R 27, IRAE AT RE A BT 20 B (R PE71:100%EtOAC) 15 2 H A4k &4 BB-43 (80 mg, 88%).
LCMS m/z: 539.2[M+H]",

Z 0 BB-43 1R 8~9 WG T IE, G R R & LS
2% ik Bl JrB2 MSm/z | L&D

o)
NH wol Y| a2,
N WNH
S%Hl 45 0PN B'@—&'N 4772 | BB-45
+
HNM BB-43-8 0% “oH [M+H]
BI"O;&/

2% 44: )7 B BB-44
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BB-44
G RS 25
P N\
Br/\/ / o o
a4 Grubbs catalyst Pd/C,EA,EtOH DBAL-H/THF
COOMe BBA42 o o T e O — > 5N I BocN
@ N ]
Boc LIHMDS/THF  goeon BocN - o0M COOMe COOMe
COOMe °
BB-44-1 BB-44-3 BB-44-4 BB-44-5 BB-44-6

\

COOMe cooH

BF3EL,O -
i N BB-1-1

ﬂ»%—coom BB-16 T )_?: LIOH/EtOH —o)_?: __ o Be _)_2:

N —>

H HATU/TEA/DCM HN DIPEA/CH3CN HN_(

o—
BB-44-7 BB-44-8 BB-44-9 BB-44-10

H ;L N, NH
NH,OAc/ oBe°
Toluene O N
H 4» H
N 0o, N
Pd(dppf)Cl2/ 8 T
4 \ N

KOAc/Dioxane

B A& Y) BB-44-3 &K

A BB-44-1 (15.0 g, 61.5 mmol) ¥ T 600 mL THF H/A&1%-78°C, £ i LHMDS &)
(135 mL, 1M in THE, 135.0 mmol), RpRHN5TE 54k B 2 /I, SRIG B 2= MR ¥ b
RS EI42-78°C, I\ BB-44-2 (130 mmol), SR/FZEIE TR E A 3he M 10.0 mL HLA!
FI G A KB R B, 3 ZBR 2B (200 mLx3). & FFA MU A A& Hhk ki, ik
PRET 1, IS EBRIER, IR MEERIEN & GRIEA: PE/EOAC=10/1) 32| Hirft &4
BB-44-3 (LAWK, 6.0g, WFE: 30.3%). LCMS m/z: 669.2 [2M+Na] .
IR 2. AbE Y BB-44-4 [ K

Kb & 9IBB-44-3 (2.0 g, 62mmol) AT 120 mL —&HF 4+, i FINAGrubbs IstfiEfL5 (0.2
g, 0.3mmol), FERMA2 K. MANEEBRETA KL, FERBHE2 /NG o H4 SN IR 22 BRI, TR ok
BERIRH ENT B GREF: PE/EtOAC=10/1) f32IH ARt & BB-44-4 CLEWMA, 25, HE:
92.5%). LCMS m/z: 613.3 [2M+Na]".
B3 A& BB-44-5 &K

B & IBB-44-4 (2.9¢,10.0 mmol) A T15mL ZFRZEEMIS mL ZEERIREEFF, £RAM%
FRIMAL0% Pd/C (300.0 mg), A AE =, RIEFEA IR T iAo K S i iig 2 BRPd/C,
FEVORL L L BRIE T, SR AL A BB-44-5 CLEWRK, 1.6¢g, W%: 54.0%). 'H NMR(400MHz,
CDCLy): &:4.54-4.50 (m, 1H), 3.76 (s, 3H), 2.26-2.19 (m, 1H), 2.04-1.93 (m, 3H), 1.82-1.78
(m, 2H), 1.66-1.54 (m, 4H), 148 (s, 9H).
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B 4. ALEY) BB-44-6 &K

K4k &40 BB-44-5 (0.9 ¢, 3.0mmol) AT 30 mL THF *F#A#1%-78°C, Z2183 N DBAL-H FJH %
R (IM 5 9.0 mL, 9.0 mmol), FrIN5E )5, Z218 T+ B = IRMEE 1 /NIT o K 1R S BN ER A 21 %2-78°C,
AN 10 mL FEEAK B, R8N R G AR =R . JEH 2R CERFEI (30 mLx3), &HAEHL
R A HK PR, KRR T4, BUEZRRIEN, TR B At A BT 40 88 G B
PE/EtOAc=1/1) 33| H¥rik &% BB-44-6 CLOA, 09g, . 90.0%).
B 5. A& Y BB-44-7 &K

L&Y BB-44-6 (0.8 g, 2.6 mmol) FI=ZZMENE (0.75g, 6.5mmol) AT 15mL —EHkH%
HZE-78°C, ZEHMIN=%FIMZBHEHR (6.5 mL, 6.5 mmol), F/NJE, TN 750 mg =7 3H:
B 6.5 mL =SB ZBRATR . K R S BIAE-78°C $i4 2 /N, DR NaHCOs IRV KRB, Ff
SR (30 mLx3), AHHENVUAMAE KRG, KRR T8, WUELRRIER, A
BB AR ENT /S (. PE/EtOAc=1/1) B3| Hixb&% BB-44-7 CEAWIE, 03¢, U
#: 62.7%). "HNMR (400MHz, CDCly): &:3.84 (t, J=8.0Hz, 1 H), 3.72 (s, 3H), 2.90 (d, J=10.1
Hz, 1H), 2.73 (d, J=10.1 Hz, 1 H), 2.08-2.05 (m, 4 H), 1.78 (dd, J=12.6, 7.1 Hz, 1 H), 1.62-1.53
(m, 6H).
B 6: 1LEY) BB-44-8 HIE K

B HEYIBB-44-7 (360.0 mg, 2.0 mmol), H&E¥IBB-1-6 (410.3 mg, 2.2 mmol) FHATU (1.1g,3.0
mmol) ¥ T AT (200 mL), FEEE FIMA=ZM (600.7 mg, 6.0 mmol) J5, 7= F4k&tdiidk
MR, MA20 mLKJE, A& FEEER (20 mLx3). &HA VA HBAE KL, KRBT
B, R BRI, TSRS EET 8 B & H5/MeOH=10/1) B2 H st &
BB-44-8 GEIEEIRMA, 50.0mg, UWH: 71.4%). LCMS m/z: 357.1 [M+H] .
B 7. A& BB-44-9 &K

B 10 & YBB-44-8 (100.0 mg, 0.28 mmol) ¥ TEtOH(5.0 mL), I ALiOHH,O (14.2 mg, 0.34 mmol),
Fln PRSI INHCL HpH{ERI3, A ZMRBEFEE (10 mLx3), &HAHAE B EEL
KPS INTCKERRRA TR, WS RERIER, SR~ YBB-44-9 (HEFEAE, 90.0 mg, 93.7%). T4l
WEEMAT F—%. LCMS m/z: 343.1 [M+H] ",
B 8 LAY BB-44-10 AL

B EYIBB-44-9 (90.0 mg, 0.26 mmol), H&EHBB-1-1 (73.0 mg, 0.26 mmol) F1 — FAH 2 Ffi%
(33.4 mg, 0.26 mmol)¥F T 2.8 (5.0 mL) 1, =il PRSP, WS RERIER, 58~ BB-44-10
(B HRYS, 1402 mg, 100%). ETRAMLEER T F—%. LCMS m/z: 539.0 [M+H] .
B 9: AW BB-44-11 FIE R

B EYIBB-44-10 (90.0 mg, 0.26 mmol) ¥ 710 mLE K, =i FMABEERY: (138.6 mg, 1.8
mmol), REBMIEBFER, WEZERIAH], FETERREDEERREZSE JBIFR: —&F
FE/MeOH=20/1) 13 2| H bk & YIBB-44-11 R 5 CLl A, 80.0 mg, I : 86.0%). LCMS m/z: 519.1 [M+H] ",
AR 10: EY) BB-44 G
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BHEYIBB-44-11 (50.0mg, 0.09mmol). ZERH (17.6 mg, 0.18 mmol) F1b &4 KUK WEME B R

5 (36.6 mg, 0.14 mmol) AT 10 mL & /3, JIAPd(dppf)Cl; (3.0 mg, 0.0024 mol), ZSARYT F Ik
M2/ o RN A B Z NS mL 2R B, K. MR HK s, IEKBmER T,
T BRI, BTk B W2 Rk IR AR Z AT 43 25 CRRIF 7). — 50U e/ MeOH=20/1) 13 2 H #5147 #/BB-44
CGREARIR, 35mg, IE: 64.8%). LCMS m/z: 567.2 [M+H] .

225 46: Fr B BB-46

B R 2k

Br

Br NHBoc NH,
i B@g , Q NH,OAC " f
HO NHBoc o o’”\‘ :NHBoc N I TFA N I
—» B,
Br \ N ' \_N

BB-46-1 K BB-46-2 BB-46-3 BB-46-4
|
\ / 080 o 4
0
N
o= © AN o o oS\ aNH
HN 0 B8
o N
BE16 i ° NH Jd o g NH
NW 3 O\ N\')v
HATU Br AN KOAc /B—@—&/I
TEA g N
Pd(dppf)Cl,
BB-46-5 BB-46

B A& Y BB-46-2 &K

K59 BB-46-1 (3.2 g, 15.90 mmol)i& T Z.JE (60 mL), M KII AN &) BB-1-1 (4.42 g, 15.90 mmol)
M FNEEZHR (2.06 g, 15.90 mmol), ZEMFE: 2he WIEZETHER, MAK (50 mL) 28R 285

(2x100 mLOEEHL, & FHA VA, WUERR £E 714533 B Anb& 4 BB-46-2 (6.33 g, 100%) . LCMS m/z: 297.9

[M-100+H]"
B 2. A& BB-46-3 &K

K59 BB-46-2 (6.3 g, 15.82 mmol)iA T-H % (350 mL), NMIABEERE: (12.19 g, 158.2 mmol), %
RN ER S . R T, K (100mL) | FHZERZHE (2x300 mL) #HL, &3FE KA,
TR EIEH, RGBT ETT 708 GRBE:90%EtOAC/PE) 52| H A7t &4 BB-46-3 (45 g,
75%). LCMS m/z: 380.0 [M+H]"
B3 AbE Y BB-46-4 &K

¥ 4b-&9) BB-46-3 (0.9 g, 2.38 mmol)iF T — 5 P4t (12mL), A TFA (4 mL), &5 =R+ 4h,
BIAZK(10 mL), A 2N # NaOH /K& A 2 pH=10, A —& Tk (3x20mL) ZE, &SHAHUHHE, BIE
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21708 2 H Frik &40 BB-46-4 (600 mg, 91%). LCMS m/z: 280.0 [M+H]"
B 4. A& Y BB-46-5 &K

HHEYIBB-46-4 (600 mg, 2.16 mmol) ¥ T =& H%i 30 mL), IIALEHBB-1-6 (454 mg, 2.37
mmol), HATU (984 mg, 2.59 mmol) 1 =Z W (655 mg, 6.47 mmol), [N Eim#tsElh. IMAKEX,
& Wk (2x30 mL) ZEHG, SFFA N, R R EE 70, a8k B T e B 2 0 8 Gk
#:100%EtOAc) 53] H¥5pik & ¥BB-46-5 (900 mg, 92%). LCMS m/z: 453.0 [M+H]"

IR 5. AEY) BB-46 &

K45 BB-46-5 (300 mg, 0.665 mmol) ISR MR EERIIRRER (338 mg, 1.33 mmol)¥E T~ 1, 4-Z&N
FA(10 mL), KA Pd(dppf)Cl, (30 mg, 0.040 mmol) FI EEERHH(196 mg, 1.99 mmol), KM IRIEES
PR, 80-90°C JLL 4h. RNV ZERZEG (20 mL)F%E, Jn/k(10 mL), ZEEUS 24 HUA K FER
AT, I8, R RR ZHE N, IRAEIIAT REIRAT JE AT 43 B8 (M 71): 100%EtOAC) 15 2] H A7t &%) BB-46
(200 mg, 60%). LCMS m/z: 499.3[M+H]".

BHF) 47: Bt BB-47

e
/
nno ©
O
NH N
=0
T
TfO

BB-47
RS £k
Boc Boc H
N W NN TFA/CH,CI | NN
B 5,0, Et;N 1 m ,Cl )——Q
N N —_— N
0 oo
HO THO' TfO
BB-47-1 BB-47-2 BB-47-3
o 0
/
0 HN)L o
o, NJLO/ o
oH H o]

NH N
BB-24-1 ’ m
oA
TfO

BB47
B 1 LAY BB-47-2 A

B HAEYIBB-47-1 (50 mg, 0.132 mmol) F1=Z.F (20 mg, 0.20 mmol)¥& T & 4t 3 mL), TEUKiG
T, SR = T REIRAT(40.9 mg, 0.145 mmol) & T &Mkt (1 mL)FRREREIMA RN, =i T
12h. HIANGALEMATAW (10 mL), A S EG*30 mL)ZEHL, AV IKBRRMN TR, BERZE
IR T RERCHE EHT 0 85 GRER:10% & B 4E/MeOH) 15 £IBB-47-2 (24 mg, 36.4%).
B2 LAY BB-47-3 A

W59 BB-47-2 (128 mg, 0.25 mmol)iF T & H ¥kt (2mL), {EUKIB T, WA TFA (1.6mL), &

95



WO 2015/124063 PCT/CN2015/072373
PORAE R T, [N 2he N “EH K Q0 mLYFFE, /K10 mL), HWABBREMERG mL,), #
B A5 2 G HLA A SRR BR AN T4, SR RR 2287015 2 B AL 54 BB-47-3 (50 mg, 81.97 %). LCMS m/z:
412.0 [M+H]" .

IR 3. AEY) BB-AT &KL

HHEY) BB-47-3 (4735 mg, 0.12 mmol)¥E T & H %2 3 mL), KX BB-24-1 25 mg, 0.12
mmol), HATU (53.2 mg, 0.14 mmo) M — N1 L FENZ (31.0 mg, 0.24 mmol), ZIE FHH: 12h. IIAIK
(15mL), A =& FLeGx30 mL)AR, AYUHHE KRR T1E, JWUERR 258 IR TRE R 4T
3B GHREF:10% & FLE/MeOH) 153 Hrt.&9 BB-47 (30 mg, 42.7%). L LCMS m/z: 611.2 [M+H]".

Z 0 BB-47 T 3 NERITE, G TRPZHSHE:

e =40 g FE B2 MS m/z

TfO. O»\o/ B N -
el O o) J*@ ;\ © 569.2
O o SN L, . | BB-73

y
73 N N [h4+{{]
\ W BB-47-3 BB-2-6

Z%15) 48:  EL BB-48

Br

Paey P
B g 25
9
S._.Na
\@\ o DBU ?S,’ COOEt s
| - =S  — ||
. i coet CO,Et
BB-48-1 BB-48-2 N BB-48-3 BB 48-4
Boc,0
) ¥
| \ N COEt POCI. H
TEA ;\l CO,Et Pd(dppf Cly Boc 3 "
Bod Na,CO
o o e BB.48.7 BB-48-8
H N
N\ K OH
NaBH, N BB 2.6
—_—
N

Br HATU

BB-48-9
A1 LAY BB-48-1 AR

BRI B0 g, 365 mmol AT 4- FF 3L J TR AN(108 g, 606 mol)iK I T 400 mL [¥I7K K1 400 mL ¥
TEF BRI B ARA AT, A HUIABLY92.7 ¢, 365 mol), =i FHEFEE K. A 400 mL f &k, 4
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il LRI B S AA7K AT (500 mL), HAIFEBREREAK I (50 mL), MR /K (50 mL)Peisk,
AU AT BRI T4, URRR 225857453 2) B F5i 64 BB-48-1(#s kY, 133 g, 1ZE 100%).
B2 A& BB-48-2 &K

Bk E9) BB-48-1 (133 g, 365 mmol) 3T H#K (1000 mL), 22183 il DBU (55.6 g, 365 mol), 4k%:(E
R NAEEE 2 NI R S RIS AR DR, BRG] IM R IR (100 mL), HEAIE) NaHCO; 7K
W (200 mL), B#K (200 mL)PReE, A VUAEH KBBR8, BERERRE2IERLED
BB-48-2 ({4, 70 g, W% : 81%). '"H NMR (400 MHz, CDCls) 8:7.55-7.45(m, 2 H), 7.35 -7.28(m, 2 H),
7.02(s,1 H), 2.48(s, 3 H), 2.25-2.15 (m, 4 H), 1.65-1.53 (m, 4 H).
B3 A& BB-48-3 &K

FEVRIB AT, B4 &%) BB-48-2 (23 g, 97.3 mmol)Fl 5 2.1 2,16 (27.5 g, 243.3 mmol. ) U & kIR
(200 mL)¥F R 2212 i ) NaH (9.7 g, 243.3 mmol.)[1J VU MKIE (200 mL) &+, 0°C FHH: 1 /haT, 2%
1B, RS 2 N A FFEE(S0 mL)A KR, ERRZEA, A5 ZBRZER (200 mL)
Fike, RIEHAKG0 mL)d, ZEIEA VUM KRBT, WEREER, REWEkREZ
i B (PE/EtOAc=5/1) 32| bRtk &%) BB-48-3 (M tufEE, 17 g, WH: 97%). 'HNMR (400 MHz,
CDCls) &: 8.76(br, 1 H), 6.63(s,1 H), 4.31-4.25 (m, 2 H), 2.82-2.791(m,2 H), 2.55-2.52(m,2 H), 1.77-1.70 (m,
4 H),1.33(m, 3 H).
B 4. A& BB-48-4 &K

B4k &4) BB-48-3 (8 g, 41.4 mmol)iA T PUSLIH(100 mL), 218NN NIS (11.2 g, 49.77 mmol), %
PR E R AR . BRI TEAE R OB A (100 mL) #ke, MAE KGO mL)TE, &GIFF
BUMI A K BRBR AN T8, Wl IERR 229871, TRk ZNT 408 (PE/EtOAc=6/1) 35I| Hbsb&4
BB-48-4 NHAMEK 9.5, WK 71%. LCMS m/z: 320.40 [M+H]
BT 5. A& BB-48-5 &K

K45 BB-48-4 (9.5 g, 29.77 mmol)i& T A T HE(100 mL), KK Boe,O (7.8 g, 35.7 mmol),
Z4H#(9.04 g, 89.3 mmol), il FHIHE 3 NI SeSIE AIANE Hh7K (50 mL)BEEE, AN EK AR
TR, BRI EEF, REMSEREEN D (PE/EOAc=7/1), 53| H k&% BB-48-5 (RN
tfFE A, 10 g, U 80%). 'H NMR (400 MHz, CDCls) &: 4.31-4.25 (q, 2 H), 2.79-2.76(m.2 H), 2.45-2.32(m,2
H), 1.77-1.70 (m, 4 H),1.1.63(s,9 H), 1.33(m,3 H).
B 6: 1LEY) BB-48-6 &K

BHEY) BB-48-5 (7 g, 16.7 mmol) FIXTEAHBR(3.35 2,16.7 mmol)iF T 1.4- 4 /N3F/7K=5:1 (100
mL), &I Pd(dppf)Cl, (1.38 g, 1.67 mmol)FIEEEHN (5.31 g, 50.1mmol), KREVRAERTAY T, 100
CIRBL 4 /Mo IMAZKB0 mL), 28 EEAEEL(100 mLx3), &IFANAE, FIKEERA T4,
IR, WRE AT ENT 3B GH¥EH: PE /EtOAc=3/1), 53| HAr{L&) BB-48-6 (& M lE A,
3g, WF:40%). LCMS: m/z 394.3[M-56+H]"
B 7. A& BB-48-7 & &

# KOH (0.63 g, 11.15 mmol)& T Z —FE(50 mL)H, Ji#RIelm 1 /N, FEInALE%9) BB-48-6 (1 g,
2.23 mmol), ARLLINIEIF 1 /M. RNRAEEZES, BIAKT, HZEFREER100 mLx3), &

97



WO 2015/124063 PCT/CN2015/072373
HAPAH TG KRR T4, IR 2957745 2 B iR -&4) BB-48-7 RO, 0.5 g, 1 81%).
LCMS m/z: 278.0 [M+H]"

A% 8: &Y BB-48-8 G R

VKB, B =5A B39 g, 9.05 mmol)iZ i I AL &¥IBB-48-7 (0.5 g, 1.81 mmol)F12-HE M
FEli(0.77 g, 9.05 mmol)ffJ1,2- ~ 5 ZFE(50 mLYKIVEWR T, UK TR/, F28 38 IR ARS8 [ N2 /N o
R ILIR A N AN BE R BV (S0 mL) . SAJEE0C R, FI10M MKOHERH ZpHELL, A=
ATLEREIG>50 mL), &HAHUAEHITEKBRERMN T, R EWH5 3 H 50L& Y/BB-48-8 (LLi5 (0
R, 02g, WH32%). LCMS m/z: 343.0 [M+H]"

B 9: &Y BB-48-9 4 R

¥4-EIBB-48-8 (200 mg, 0.582 mmol)iF T — & H £i/MeOH(1:1, 20 mL), JIANaBH4(220 mg, 5.83
mmol), BEIMAEFRE R KEEHAK (10 mL) %K, H&FE x50 mL)FR, &HAaNUH
F KRR T8, R R AR 2] H AR L & 4BB-48-9  GHUIRY, 150 mg, YNH:74%). LCMS m/z:
345.1 [M+H]"

AR 10: EY) BB-48 &

Kb &PBB-48-9 (180 mg, 0.52 mmol)¥F T — & H 4t (5 mL), KX ABB-2-6 (110 mg, 0.63 mmol),
HATU (296 mg, 0.78 mmol))F1—Z.f%(158 mg, 1.56 mmol), =FiE FH#E2/N. fIAK (10mL), H &
HBEREL(3%50 mL), & IFANUHHTOKRBRIATR, R ZET, REMEEREEa 8 ik
7l: PE /EtOAc =3/1) 15 2|Hirtb &9/BB-48 CREAME:[EE, 150 mg, WH57%) . LCMS m/z: 502.1
[M+H]"

Z 8 BB-48 H 0 10 &AL M HPLC 738, &R TERFPLED:

W&
S| ZE R FE1 R 2 MS m/z W
O
TN N ~o0 5453
%5149 N I o . | BB-49
Br H N [M+H]
BB-48-9 OH
BB-24-1
O
~o A\ N e 531.2
S50 . N P © . | BB-50
@ N Br H oW L, | el
BB-48-9
BB-23-5
Br
5% ~o X \;\ o | 5033
45 51 o N N BB-51
) e o i R oW | (M
Q“ BB-48-9 BB-2-6
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OYO
B g NH 519.1
2% 52 N oY . | BB-32
Br H [M+H]
o) OH
BB-48-9
BB-1-6
(@) O
J\_ N L NH 519.1
S 53 N SO . | BB-53
Br H [M+H]
O OH
BB-48-9
BB-1-6
2% 54: 7B BB-54
o
B—-0O

= EEE% ﬁé
o]
2N
7
\\COOB g\ NIS B\
CO,Et | CO,Et
N N
aH H

\©\9 DBU Q
=S —_— ﬁ —_—
o}
N H
BB-54-4

—_—
Iy o
BB-54-1 BB-54-2 BB-54-3
H
N
KOH E):O

Boc,O | J \ (HO)ZBO—Br /\ ot » 7\ — . 7\ N
—_— NT CoE N 2 N POCI; N

TEA Bod Pd(dppf)Cl, Br Boc Br H Br H

BB-54-5 Na,COs BB-54-6 BB-54-7 BB-54-8
) A
—
;\ O \O \O
N
NaBH H o H OH O)\N O o)\
4 I N\ N BB-2-6 H HN
e N [ N & —_—
Br H HATU
TEA
BB-54-10

BB-54-9

A1 LAY BB-54-1 A R
SR IR IR g, 44.04 mmol)A 4-H B ARG (13 .34 g, 74.87 mmol)¥ T~ 40 mL 7K A1 40 mL [

CEF L, FEARIIAB(11.18 g, 44.04 mmol), FiR FHALLR . M 40 mL B ST BT, FEEUE

FIEYAM, HBEMPBERESKER (50 mL), HERMETHRREAKER (3mL), HEAELEEKG0mL)

Ye— T, ANAHHIKRERA T, S, BEREEFGEEHRMOEY BB-54-1 (15.42 g, 100%).

B 2. A& BB-534-2 & Ko
LAY BB-54-1 (15.42 g, 44.04 mmol) ¥ T HZE (100 mL)H, S DBU (6.80 g, 44.04 mmol), =
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TR The 405 BRI [l 4, SV UOT 1M HCL #3(50 mL), NaHCOs (50 mL), i fnfr#Hhk
(GOmL)E—F, AHAHATAKRBRMTE, 98, WEREEAEE BIMEEY BB-54-2 (5 g, 41%).
'H NMR (400 MHz, CDCls) &: 7.78-7.76 (m, 2 H), 7.33-7.31 (m, 2 H), 6.40 (s, 1 H), 2.53-2.50 (m, 4 H),
2.43(s, 3 H), 2.04-1.97 (m, 2 H).

B 3. LAY BB-54-3 G

FEVRIB AT, B 4h&4 BB-54-3 (5 g, 22.49 mmol)F1 53 i 2.1 2.1 (6.42 g, 56.23 mmol)f PU S kR
(30 mL)¥ERZE 12 N2 NaH (2.25 g, 56.23 mmol)[{) TUEMIE (50 mL)ERH, [SRAE 0 RHEEE 1h,
SRIGTE R FHRE 30 205, RSEAH B K, BUERZEN, RABOHATRERA Zr 08 Gkt
F:12%EtOAC/PE), 33| H#51L &4 BB-54-3 (3 g, 74%). 'H NMR (400 MHz, CDCl;) &: 8.70 (br, 1 H), 6.57
(s, 1 H), 4.30-4.25 (m, 2 H), 2.83-2.80 (m, 2 H), 2.65-2.61 (m, 2 H), 2.38-2.33 (m, 2 H), 1.34-1.31 (m, 3 H).
B 4. LAY BB-54-4 G R

K4k &4 BB-54-3 (1 g, 5.58 mmol)i T-PUEMKIH(20 mL), A0 NIS (1.51 g, 6.70 mmol), SNl E
RBHE PR SR A A K (2520 mL)Pe, A HUAHAEJOKGRER AT, 13, BURRRZIE,
IRAEWGAT R HE AT B GRE7:8%EtOAC/PE), 53 Hbrfb &4 BB-54-4 (1.57 g, 92%). LCMS m/z:
306.0 [M+H]"
B 5. LAY BB-54-5 G R

¥ A-E % BB-54-4 (1.57 ¢,5.15 mmol)¥F T- & H £2(20 mL), KIKIMA Boc,O (1.24 g, 5.66 mmol),
=4 (156 g1544 mmol), = FHFE 3h. KNS G HAT KA EWN 28 Gk
#:10%EtOAC/PE ), 135 H #5145 4 BB-54-5 (2 g, 96%).'H NMR (400 MHz, CDCls) &: 4.28-4.22 (m, 2 H),
2.85-2.82 (m, 2 H), 2.54-2.51 (m, 2 H), 2.31-2.27 (m, 2 H), 1.59 (s, 9 H), 1.32-1.29 (m, 3 H).
B 6: LAY BB-54-6 G R

BHEY BB-54-5 2 g, 4.94 mmol) FIGHRATRL(0.99 g, 4.94mmol)iAT 1,4- 4 /NH/7K=5:1 (30
mL), KK Pd(dppf)Cl, (0.2 g, 0.27 mmo) FIBREZHN (1.57 g, 14.81 mmol), AR IRI T,
100°C i 4he SN IR W (100 mL)FEE, I17K(GB0 mL), ZEHUS ZIAHUHE A oK R ER S 14,
Tk, R BR L, RGO TR AT BT 23 3 (RBE 7). 7%EtOAC/PED, 133 H ARt &%) BB-54-6 (1.3
g, 61%). LCMS m/z: 380.0 [M-56+H]"
B 7. LAY BB-54-7 A R

B EEABI(650 mg,11.51mmol)iF T 2 —FE(50 mL), JiFAEF 1h, AL &Y BB-54-6 (1 g, 2.30
mmol), FEIIFREIF 0.5he MMAKE, =S HHE(2x30 mL)ZEHL, AU T KRR, o, wk
JR B 2157145 2) B AR &4 BB-54-7 (500 mg, 83%). LCMS m/z: 262.0 [M+H]"
A% 8: LAY BB-54-8 G K

EVKIBEMET, KB =R A (1050 mg,6.87 mmol )i AL A HIBB-54-7 (450 mg,1.72 mmol)F12-H
% GEl(584 mg, 6.87 mmol)ff1,2- 5 L LE20 mL) VA T, SR8J5 i T SO 2ho [ SR 3NV ) i
TR, SAJEE0 °CF, FH1OMAKOHAE MR 2 KA ApHA1L, A =& FF(2x30 mL)ZER, A
B F e K B BR BT 45, 1318, I8P Bk 22 5 77045 21 H bt S4B B-54-8 (450 mg, 79%). 'H NMR (400 MHz,
CDCls) &:7.48-7.38 (m, 4H), 5.85-5.65 (br, 1H), 3.95-3.82 (m, 2H), 3.41-3.37 (m, 2H), 2.46-2.44 (m, 2H),
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2.29-2.27 (m, 2H), 2.18-2.14 (m, 2H), 2.00-1.95 (m, 2H).
B 9. 1bEY) BB-34-9 &K

HHAEYIBB-54-8 (200 mg, 0.607 mmol)¥F T~ — & T4t/ MeOH=1:1(20 mL), I ANaBH, (460 mg,
12.15 mmol), JMSBINFEF Th. RBBAAK (10 mL) %K, A &P LEQx30 mL)AE, AU
FEKBRBRAN T, L9, W BR 2 3A71AR 2] H Ar b A IBB-54-9 (160 mg, 80%). LCMS m/z: 331.0 [M+H]
A 10: LAY BB-34-10 G R

BHEYIBB-54-9 (80 mg, 0.242 mmol)¥& T & H %t (5 mL), KIKIMAMLEYIBB-2-6 (42 mg, 0.242
mmol), HATU (92 mg, 0.242 mmol)F1 =Z.}}% (73 mg, 0.725 mmol), =& FHiHE1h. IIAK, A -&EH
$E(3x30 mL)ZEEL, A HUHAH TKGRERAN TR, I, RS FIRAR I TREIRAL Z T 08 Gk
#:50%EtOAc/PE) 33| Hnt-&HBB-54-10 (55 mg, 47%).
AR 11 &Y BB-54 &
PAMEEY) BB-54-10 AEEL, S8 BB-34 B T8 3 (G RUTTE, & MkEY) BB-34,

Z 8 BB-54 H 0 10 &AL & HPLC 738, &R TERFPLED:

e =2 gt FEE1 FrE2 MSm/z | EW
O
N ~o 516.1
B%4 55 . N PS ° . | BB-55
f 7N L [M+H]
BB-54-9
BB-23-5
O
0]
NH HoN
: NN HO 4441
224 56 N0 N \) OH BB-56
H Br n/ [M+H]+
[ ) Br BB-54-9 0
\o\g; o
O
HN H (o)
I\ N 530 .1
= © N —Q ' -
254157 NOH Br Br H }—NH OH [M+H]" BB-57
\_{ BB-34-9 ©
BB-24-1
\ |
o] / 0 e}
o< )°
HNrio Br T\ N ~ S WNH 504.2
2% 67 N N o' Yy BB-67
» N Br [M+H]+
\ BB-54-9 0™ “OH
BB-1-6

101



WO 2015/124063 PCT/CN2015/072373

|
N ge)

;(Oio/
O
HN Br I\ N L NH 504.2
B4 68 ' 5 N oty e | BB68
\ BB-54-9 0~ “oH
BB-1-6

215 58: 7Bt BB-58-A #il BB-58-B

\
O
o~ Mg
HN \
O
U W

BB-58-A BB-58-B

W~0
(@]
T
YZ%/O
T /O
W~0O

B R 2k

H N Y
N #° 0 5\ O§< o o]

HN \ HIV Q
o o §B12H o o o Br

BB-58-2 -1-

&/@ 2 . v — CN) § NN
HATU
\ \ DIEA A W/

BB-58-1 BB-58-3 BB-58-4A BB-58-4B

\
/Q O © /&
Q o]
g HN—& \ é
H

[eiNe)

\O
o~ ‘i
_— HN \
N O“
i
BB-58-A BB-58-B
HIR 1. L&Y BB-58-3 &K

¥ 4b& %) BB-58-1 (270 mg, 1.22 mmol)Lh K4k &4 BB-58-2 (723 mg, 7.29 mmol) ¥ARTE & bt
(30 mL), VKB F¥ =S A (932 mg, 6.08 mmol) ZZBHIN, EAMRY NN . ¥ xSk 5

N RO R e KRR TR A R R B2, B NaOHL (10 M) 0 pH AEZ 9 2] 10 o4, & H 5T (50 mL

x3) FEL, &SIFEVM, FEKRRRAI T, ik, IBRERYE. TR E YIS R EE (50 mL)
i, KB B NEALEN (399 mg, 10.55 mmol) ZHEIIAN, iR 2 /M. WARIEEIK (10 mL) %K,

A& WS (50 mL x 3) FB, SIAHUE, RIDDKERERN T, g, IRBRER S5 20 i H bz

1b& 41 BB-38-3 CREMPIRYI, 310 mg, 772 84%). LCMS m/z: 305 [M+H] .
9% 2. &%) BB-58-4A 1 BB-58-4B K&

¥ A BB-58-3 (310 mg, 1.02 mmol) LA & 4k54) BB-1-6 (233 mg, 1.22 mmol) #1 HATU (463 mg,

1.22 mmoliAfRAE S bt (20 mL), UK ¥ =2 8% (205 mg, 2.03 mmol)ZZIZMA, HAHRY TR

Nt . MR NaHCO; W (10 mL) oK, &4 (30mL x3) FE, &AM, HIK
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BRERPA T8, 108, IR A . AR ) R AR (P A PE:EA=1:1)7)> B 204015 20 B ARt
&) BB-58-4A (GREMOER, 110mg, 72% 23%) Ml BB-38-4B (GEEGEIAK, 120 mg, 7% 25%).
LCMS m/z: 478 [M+H] ",

B 3. LAY BB-58-A G R
¥GY) BB-58-4A (40 mg, 0.084 mmol), XLHXUAMEEEIELTEE (43 mg, 0.084 mmol)¥E TIRE ¥

DMF/THF/H,0 (2mL/2mL/2mL)H', #&J5 A Pd(dppfH)Cl, (6 mg, 0.0084 mmol)Fl Na,CO; (27 mg, 0.25
mmol), Ny B3 K, N, -3 FTHEZE 90 °C [y 2 /M, 4= ik, HAAH. IIAK (10mL) ,
IR (10 mL x 3)XEM, &I ZMRTEH, WAMAEThAK A0mL) Pk, LKMERSTH. ZEEF,
PB4 %14 HPLC 4r 3 4ifh B3 HFRL&Y BB-58-A (K, 8 mg, F=%F 12%). 'H-NMR

(400MHz, CDCI3): &:10.59 (br, 0.4 H),9.10 (br, 1 H),7.75-7.50 (m, 8 H), 7.21 (s, 1 H), 6.52-6.48 (m, 1 H),
6.21-6.03 (m, 2 H), 5.82-5.71 (m, 2 H), 5.37-5.05 (m, 2 H), 4.62-4.57 (m, 2 H), 3.84-3.68 (m, 10 H), 3.39-3.26
(m, 5 H), 3.11-2.73 (m, 2 H), 2.62-2.45 (m, 2 H), 1.87-1.70 (m, 4 H), 1.71-1.42 (m, 4 H), 1.30-1.14 (m, 6 H);
LCMS m/z: 784 [M+H]|"
2% 59: 7B BB-59-A fll BB-39-B

\
o=<o 0=<
NH
>_>=o \ \
" \ / \ /
BB-59-A BB-59-B

B R 2k

Bocl Boc H I(
NG _BOH) —  ~ CH3ONa N BB 2.6
U T PadpDniCly KaCOa dppf Cly, KaCO;s \_/ 1. F’OCIs DCE ThAaTuDERPA

2. NaBH,
BB-59-1 BB-59-2 BB-59-3

\O \

o=< o=<

o 25
N }\f
\ / Pd(dppf)Cly, KOAC K\J/Q/ w

S 1. A& BB-39-1 & &
7E 250 mL [FJEFEHA, K 1-BOC-2-MESIIER (4.2, 19.90 mmol)LA K 1-1R-4-BLE (6.19 g, 21.89
mmol), /L7 Pd(dppf)CI2 (1.45 g, 1.99 mmol), K,COs (8.29 g, 59.71 mmol)iAfRTE 150 mL /NI K
50 mL ZKH, HEASRYT, FHEZE 80°CB 2 /M. RBSERSE, 1200 mL 7K, FHZBRZEE (150 mL
x 3) FHL, AMAEESKMEANAE, AAKRIBREA TR, DI, IR EIRYS B R 2R 2
Hr(sEfis: PE:EA=10:1)7 B4iib 58] H ARtk &4 BB-59-1(F (4K , 620 mg, 7% 81%). 'H-NMR
(400MHz, CDCl;): 8:7.48-7.44 (m, 2H), 7.34-7.33 (m, 1H), 7.22-7.20 (m, 2H), 6.22-6.17(m, 2H), 1.39(s,.9H).
LCMS m/z: 754 [M+H] ",
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B 2. A& BB-39-2 &K

KG9 BB-59-1 3.3 g, 10.24 mmol A fFAT 1 &34 71 F AT U SR IR - 50 mL 7, S48\ H i
B (443 g, 81.94 mmoD) , =R 3 /ME. KFEKRE, HZBRE (50 mLx3), &HANAHE,
MTEKERERN 1, 08, IR RS A AR &4 BB-59-2 ORI, 2.1g, 92%).
B0 3. AW BB-59-3-1 &K

HHEY BB-59-2 (2.1 g, 9.46 mmol) P& 2-MEIE LR (5.63 g, 66.19 mmol) ¥AfAE A LE (50
mL), VKB ¥ =S EBE (7.25¢,47.28 mmol) 1IN, FAMY FRAMER . ¥ IR RE N
RIS PR e KA P A K R L, S NaOH (10 MD ¥ pH {42 9 2 10 245, & H %% (100 mL x 3)
R HIANAE, RTOKRBRETR, JiE, IERBUEIRYE . ATk YA RE R EE (100 mL) i,
UK FIEALAN (4.91 g, 129.68 mmol) LB NN, FiR RN 2 /M. MR A EhKEE R, F &4 (100
mL x 3) FH, GIHANVUR, BRI, S8, IR0 ER SIS 2 HAr b &9 BB-59-3 (%
PRy, 23 g, 80%). LCMS m/z: 291 [M+H] .
B 4. A& BB-39-4 &K

HHAEY) BB-59-3 (500 mg, 1.72 mmol) LA K 4k&4) BB-2-6 (361 mg, 2.06 mmol) 1 HATU (783 mg,
2.06 mmol A A/E & H It (30mL), VKIE N F A LEN (444 mg, 3.44 mmol) ZZEBIIN, &S
TP T RIS AT NaHCOs WA KRB, B8 B 30mL x3) ZEH, GHAVIAE, FIEKER
BN, 1R, IRWORUEIRAT . FTAFHLEE SRR ET (PR PE:EA=1:1)7r B 4445 2 B st &
Y1 BB-39-4 GG, 620mg, 773 81%).  LCMS m/z: 448 [M+H] .
AR 5. L&Y BB-59-A A1 BB-59-B [H1& 1k

K45 BB-59-4 (620 mg, 1.38 mmol), AUEKMERE IR EE(527 mg, 2.07 mmol), BEEZHH (541 mg,
5.52 mmol) 1 Pd(dppf)Cl, (103 mg, 0.14 mmol) & T 50mL = IBEfiA, Ny &5, N1, 4-"HAH

(20mL), ¥ B K SRR TR 2 90 °C RO 5, b m#h, BARRE. JiE, MEPHH MR Rk
2 U B TATUE TR 28 20A 0, R W R A BT (e 77U : PE:EA=1:1) 73 B 44045 2 H ARt &4 BB-59-A
CREE R, 190 mg, 725 28%)F1 BB-59-B (K [E R, 260 mg, F=3 38%). LCMS m/z: 496 [M+H] .

%R BB-59-A/B 08 45 & BOTEUL R HPLC 70 B, & FRT L&Y

&
e =10 gt Bl FrB2 MS m/z W
|
S . Os O
0§< o NH H r
\ S oNH 5122
%4 60 HN‘Q) 0 L/ oy . | BB-60
N :N [M+H]
Q.,,,\N/ 0 BB-59-3 07 “oH
BB-1-6
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TEA N™ “COsEt N N POCl, N
Bod Na;COs Pd(dppfCl, Br Boc Br H B H
BB-63-5 BB-63-6 BB-63-7 BB-63-8
Br -
-0 o o o Iﬁ
O, )\ o]
o)\ﬁ oy o)\NI(O " [} N N
NaBH, K BB-2-6 o \
—_— N —_——— RN
N HATU C
Br TEA 0
BB-63-9 BB-63-A BB-63-B

A1 LAY BB-63-1 A

W 2,5- A EMR(7 g, 99.9 mmol)FH 4-H B IR AR 4(18.2 g, 1.1.9 mol)¥E T 400 mL (7K1 400 mL
F) SR B RTR A A, A HEIANBE(Q25.9 g, 101.9 mol), =i FHEFEE R A 400 mL ) — 5 H 4%,
AR HM, 25 EARRE KR (200 mL), WM THRREMKER (S0mL), HHE
K100 mL)Bews, A HUHA KRBT, SRR ZIE RS2 H bt &7 BB-63-1GHR AL, 35
g, 100%).
B2 LAY BB-63-2 A

W59 BB-63-1 (35 g, 99.9 mmol) ¥ T 285 (500 mL), MIA=Zf% (21 mL, 149.8 mol), =i& F
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Bopk 2 /NI . S ERE VAT, BRI 2R 28 (500 mL) AFE, 451 IMHCI (50 mL), HRIERARE
B0 mL), KGO mL)Bedk, AP TC KRB T4, R ZEAR2 B EY
BB-63-2 QR (E14, 15 ¢, I 67%). "H-NMR (400 MHz, CDCl;) &: 7.89-7.82 (m, 2H), 7.35-7.33 (mn,
2H), 6.77 (s, 1H), 4.77-4.69 (m, 4H), 2.44 (s, 3H).
B 3. LAY BB-63-3 A K

FEVRIB AT, K& BB-63-2 (7 g, 31.2 mmo)HI F: 5 28 ZBE(5.32 ¢, 46.8 mmol) ) PU S kIR
(50 mL)FIRZEE W INF] NaH (3.12 g, 78.1 mmol) Y PUZPRIE (100 mL) &M H, 0°C FHiHE 1 /N 218
FHE IR AR SLAR H: 2 /o RO A FRREQ20 mL)VE K, BRI, TR VI TREIR A EHT 4 B G
PeF:EtOAC/PE=1/2), 53| HArft. &% BB-63-3 (KA, 2 g, I08:35%). LCMS m/z: 182.1 [M+H]"
B 4 LAY BB-63-4 G R

B &Y BB-63-3 (2 g, 11 mmol)iA T PUE LM (50 mL), A1 NIS (2.98 g, 13.3 mmol), KNI E iR
BEPE PR MR AR, HZBRZEE (100 mL) R, MAMEKG0 mLysd, AR LK
PREA T, WERRZEN, FREWITHRAET B GBI EtOAC/PE=1/5), BRIHIFLEY
BB-63-4 O##MMEM, 1.5, #%:44%). "HNMR (400 MHz, CDCLs) &: 4.87 (s, 2H), 4.52 (s, 2H), 4.1 (t,
J=7.1Hz, 2H), 1.23 (q, J=6.8Hz 3H). LCMS m/z: 308.1 [M+H]"
B 5. AW BB-63-5 A

BHEY BB-63-4 (1.5 g, 4.88 mmol)iF T & H %t (20 mL), #KIXIMA Boc,O (1.28 g, 5.86 mmol), —
LI(1.48 g, 147 mmol), =i FHAE 3 /AN BURTETIEN, FREVIEATRERAE AT 8 GRBeH:
EtOAC/PE=1/6), 132|H rib &4 BB-63-5 LK, 4¢, YR :70%). LCMS m/z: 353.2 [M+H-55]
B 6: LAY BB-63-6 A R

BHE Y BB-63-5 (1.4 g, 3.44 mmol)FIXHE KR (0.76 g, 3.78 mmol)i& T 1,4- "5 /SH/7K=5/1 (100
mL), KA Pd(dppf)Cl; (0.3 g, 0.344 mmol)FIERIREN (1.1 g, 10.3 mmol), KREERAERSRT T, 100
T4 NI o RSB IR W (100 mL)FRE, I17K(GB0 mL), ZEHUS 24 HUHE A oK B BN 14,
WERR LR, PR TR ET A8 ). EtOAC/PE=1/2), 133|HAxt. &4 BB-63-6 (H
EE 0.7 g, WZ:46%). LCMS m/z: 379.9 [M-56+H]"
B 7. LAY BB-63-7 A R

¥ KOH (1.3 g, 22.9 mmol)iF T 2, —FE(50 mL), MIFREIR 1 /N, FEIINAL&49 BB-63-6 (2 g, 4.58
mmol), REEIHENR 1 /M AR R EFEAKKA0mL)F, HZEHFHEEx50 mL)ER, &HF
BU I TEK B R AN T4, DR B 22 I 75 20 B bR &4 BB-63-7 GROEA, 0.5 g, Y%K 41%). '"H NMR
(400 MHz, CDCl;) &: 8.41(br, 1H), 7.41-7.39(m, 2H), 7.05-7.03(m, 2H), 9.48(s, 1H), 4.98(s, 2H), 4.84(s, 2H).
LCMS m/z: 263.9 [M+H]
A% 8: LAY BB-63-8 G

EVKIBAMET, B=FAB1.74 g, 11.4 mmoliZ i I A& ¥IBB-63-7 (0.5 g, 1.89 mmol)F12-HE M
FEli(0.81 g, 9.47 mmol)¥1,2- S Z e (S0mL) MR T, IR R M2/ o R 45 IR S (3 N LA P S R
BRI (50mL) Hf, 7E0°CR, HI10M FYKOHZKIERIF = AAHKIpH 1L, Al S W HE(3x50 mL)AEHL,
A VAR KRBT, BURRR 206743 2 H AR £ BB-63-8 CIEEEE, 03 g, HF: 48%).
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LCMS m/z: 333.0 [M+H]"

B 9. 1b&Y BB-63-9 &K

KW EBB-63-8 (0.3 g, 0.91mmol)iF T & T Hi/MeOH(1:1, 20 mL), HIANaBH4(0.34 g, 9.06
mmol), SEGEIFREIRER . REEHA (10mL) K, H ZFFEQRx50 mL)AER, &3FaH0H
T BREREN T, R B 25 1A 77175 2 B AR L & YIBB-63-9 (B i 1A, 0.1 g, W :33%). LCMS m/z: 335.0
[M+H]"

A% 10: L&) BB-63-A F1 BB-63-B [&

K& BB-63-9 (100 mg, 0.3 mmol)¥F T & H i (5 mL), KKIMANEDBB-2-6 (63 mg, 0.36
mmol), HATU(0.17 g, 0.45 mmol)1 = Z.%(91 mg, 0.9 mmol), =if FHH2/MF. JIAK (20 mL), H
ZRFBEG*50 mLYZERL, A AN KRR A T4, BUERR BN, IR Z 8 G
EF: EtOAC/PE=1/3) 32| H¥LGYIBB-63-A (R E EE A, 50 mg, UH:34%)F1 Hr1t&4/BB-63-B
(R EARER, 50 mg, IF:34%), LCMS m/z: 490.1[M+H]

Z 8 BB-63-A/B 10 10 K&K, SR TRP LS

5%
LRy FE1 FrB2 MS m/z | L&Y
1
\
e} O
HN Ve NH O é
o s
2% [ ) Br ~ \,L? 508.2
Ol o ov Yy - BB-64-A
i +
Bl 64A o N 0 0% ~OH [ |
| ) Br BB-63-9 BB-1-6
o]
|
0O O
NH o (l)
HN o” N
&% [ ) Br ~ K 508.2
NS0 oYy T BB-64-B
_l’_
1 64B N o 0% “oH [M+H]
W Br BB-63-9 BB-1-6
(6]

B4 65: Fr Bt BB-65-A fl BB-65-B

% —NH NH
&\@\Br l / Br
(o] (0]

B R 2k
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H
NG N
/©/502Na | /@/ oo /@/ Br/[j 0 E).:o
0. Q 3 Q, e
/ d\\s\ y \\S BB-65-4 / \
:—: d o

= W
POC
Q 0 BUOK s

Phl(OAG), Br

BB-65-1 BB-65-2 BB-65-3 BB-65-5

|
OYO 0, é
HN HN
I NN NaBH4 /@B\Q | BB-26 N o) N0
N
Br H I NH
Br V4 Br
o

NH
BT &\Q\
)

BB-65-6 BB-65-7 BB-65-A BB-65-B
R
NH. N @] NC
/©/\ 2 HCOOEY80°C /©/\ N POGIyTEATHF /©/\
T —
Br Br Br
BB-65-4-1 BB-65-4-2 BB-65-4

S 1. A& BB-65-2 &K

K45 BB-65-1 (1 g, 14.27 mmol), 4- F H: KA HA(10.17 g, 57.07 mmol), KI (2.37 g, 14.27 mmol)
W28 (100 mL), FMABEEME (6.89 ¢, 21.40 mmol), ‘EiE#HEPE 1he SN ORI AR AC B B4
(100 mL)#K, FEIINMR FIRRER BNV (100 mL), I ZFBRZME (3x200 mL) AHL, &IFHHA, WA
B LB, B2 HPRELEY BB-65-2 (3g, 60%).

2. 1bEY BB-65-3 &K

B 59 BB-65-2 (3 g, 8.52 mmol) AT ZF (40mL), A\ DBU (6.07 g, 34.08 mol), ZEEIHK#E 1h,
RBSEAR A 1 M HCI (50 mL), NaHCO5 (20 mL), A& Hi7K(20 mL)E—F, SRR £, g

TR HEEHT 20 B8 (L7 40%EtOAc/PE) 13 2 H k51t &4 BB-65-3 (700 mg, 37%). "H NMR (400 MHz,
CDClLy) &: 7.77-7.75 (d, 2H, J=8.4 Hz), 7.33-7.31 (d, 2H, J=8.0 Hz), 7.19-7.18 (m, 1H), 4.62-4.57 (m, 2H),
2.81-2.75 (m, 2H), 2.43 (s, 3H)
B3 Ab&Y BB-65-5 &K

Kb &9 BB-65-4-1 (250.0 g, 255.0 mmol) ¥&T 1.5 L IR MG, HiZ I MBI EIFRE R, s
BrEEA, SR BB-65-4-2(AFE K, 287.0 g), K508, HEMT T HRE. K
WK =S A (2261 g, 1.5 mol) B8 INEIL 54 BB-65-4-2 (287.0 g, 1.3 mmol) FI=ZF% (5262
g, 5.2 moD) MMM (1.5 L) ¥, fr=55 BRI E MEukis, 155 R 2 RIS
S RAB IR BN B ZI B R UK T, AU (L0 Lx3) FEL, AF3EaHUa A mA &bk,
TKBRERAN T, WUE RBRVER, 67~ BB-65-4(A M1k, 254.8 o), LR H08, BT
TR, ¥hE% BB-65-3 ((1 g, 5.35 mmol)Fl BB-65-4 (1.57 g, 8.03 mmol)¥ T THF (20 mL), fE
0°C 0 +-BuOK ¥4 (1M in THF, 16 mL, 16.00 mmol), FfE=EHE FHEE 2he RERAKAE K, HZ
M2 e (3x50 mL) ZEEL, SIFANUME, R RR A7, RGBT RE IR AL BT 3 Gk 7
20%EtOAC/PE) 33| H #54k &4 BB-65-5 (360 mg, 25%). LCMS m/z: 265.9[M+H]".
LI 4. A& BB-65-6 &K

VKB, K= A A (836 mg, 5.45 mmol)iZ i AL & PIBB-65-5 (360 mg, 1.36 mmol)F12-
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1% EEH(580 mg, 6.82 mmol)f1,2- 5L LE(30 mL) VA, SR/J5 i T SO 2ho oSR3I N VR ) i
TR, SAJEE0 °CF, FH1OMAKOHAE MR 2 KA ApHA1L, A =& FF(2x30 mL)ZER, A
WUAE A JCK BRER B T4, 19, JlJE BR 2235 5045 2 H Ax4b & 9/BB-65-6 (250 mg, 55%). LCMS m/z:
331.0[M+H]".
B 5. LAY BB-65-7 &

K A-EPIBB-65-6 (250 mg, 0.755 mmol ¥ T — & H $E/MeOH=1:1(20 mL), I ANaBH,(286 mg, 7.55
mmol), SSVEIM#EIRIh. SR FHAKER, H ZS P HE(2x30 mL)AEL, A HUAH ] oK BB a4,
T, PR RIE S 2] H Ak S BB-65-7 (250 mg, 100%).

A1 6: L&Y BB-65-A Fl BB-65-B 114

HHAEYIBB-65-7 (250 mg, 0.750 mmol)iF T =5 F 4% (10 mL), KKMAKEYIBB-2-6 (145 mg,
0.825 mmol), HATU (342 mg, 0.900 mmol)F = Z.}% (228 mg, 2.25 mmol), =i& F##:1h. MAK, H
TR LEGx30 mL)FEHL, AHUEH ORI TR, i, SRR 25 I R AR O AT R IR BT 4 B

GHRE7):60%EtOAC/PE) 183 H ¥Rt &H/BB-65-A (90 mg, 24%)M1BB-65-B (90 mg, 24%). LCMS m/z:
492 0[M+H]".
Z%4) 66: B BB-66-A 1 BB-66-B

H
", N
l Br | / Br
O e}

BB-66-A BB-66-B
PN A
& RS 25
o (
NH
Br
Br N dNH H
@ 1.PhI(OAC),/TolSO,Na/KI/CHACN ®/TS BB-65-4 () i N
- _— _— / Br
4 1.POCI,/CH,CI
2 DBU/CHACN BuOK/THF o) 3 oLl
WICHSC 2.NaBH,/MeOH/60°C o)
BB-66-1 BB-66-2 BB-86-3 BB-66-4
|
0O

\ |
HN O O P
HN HN
0% ~OH
BB-2-6 o o

“nan

H H
HATU/DCM -, N N
I / Br I / Br
0 0

BB-66-A BB-66-B

B 1. A& BB-66-2 &K

EER T, ML 4.8 g, 15.0 mmol) B2 RIS A X FR IS (7.1 g, 40.0mmol)
MALAE (1.6 g, 10.0mmol) MIZME (40 mL) B, IkE ST = iR Fa L mIZIEE NN . 24
JE NI TR RGN AT (100 mL) 32K S S I P M RTBR I S Ak VA R 2R 95k (pH=8~9), 4k it
FEEAYREE, OB CGIREEEL (500 mLx3), &HAHAAEK (100mL) AEMEHK (100 mL) 3
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W, FIOKBRERAN T, R LBRIER, SR KT =Y T40 mL 25+, nADBU (6.7
g, 38.0mol) EEIKEBEAER, fEMIERE FHFL/ ISR, A IMREEEAR (S0mL), R
FREANATR (50 mL) DLRMBAIEERK (50 mL) ki, FAKERRREN . BUERBRIEN, Ak
MR RAE ENT 0 8 RIFA): PE/EtOAC=10/1, #¥ki: PE/EtOAc=10/1) 153 Hixit-&4/BB-66-2 (H
tE A, 700.0 mg, WHE: 30.4%). '"HNMR (400MHz, CDCly): & 7.72 (d, 2H, J=8.0Hz), 7.57 (s,
1H), 7.29 (d, 2H, J=8.0Hz), 4.05 (t, 2H, J=12.0), 2.41 (s, 3H), 2.15 (t, 2H, J=12.0), 1.67-1.60
(m, 2H).
BT 2. A& BB-66-3 &K

FEVRIE BT BE A DU S A (1M, 12.6 mL, 12.6 mmol) TEE I INF L& 4IBB-65-4 (1.0 g,
4.2 mmol) FHEYBB-66-2 (1.2 g, 6.3 mmol) MPUEIKE (10 mL) ¥, FrBUT BESH AW N5
JERE KA, EER NIRRT RAEIIK (10 mL)#KIFH 28 48 (20 mLx3) 20, &7
AN A EK Q0 mL)BRE, MK T, BUE RGN, ek AMEERAET 8
(JEFF77: PE/EtOAc=1/1, k7. PE/EtOAc=1/1) 53| bt E¥IBB-66-3 (KA K, 200.0 mg,
. 28.6%). LCMS m/z: 278.0 [M+H] .
B3 AbE Y BB-66-4 &K

TEVKIS T =S AWk (643.8 mg, 4.2 mmol) 2B INZMLEYBB-66-3 (200.0 mg, 0.7 mmo) Fifk
EP2-ML s FifE (306.0 mg, 3.5 mmol) FVUEIER (5 mL) WK, i = SUABER NS85 M vaon,
R TR R TSR BRI BN R ZH 10 mLESRRAAKII, 2N &AM AK
I ZEpH~9. &ML (20 mLx3) FEHL, & IFAHUHAW &Sk, IMIKmBRATR, BE
FBRIAT, BRI KT E T10 mLEEE S, 7RIS N EMEAE IR I BZIE
SRIGFZ S BB B BRI . IR BLJG ) 288 CERFEHL (20 mLx3), & A FUAHE A
K QomL) Pelk, MIGKBRMRAN T, R LERIER, SR YBB-66-4 (A, 200.0 mg,
WE: 80.6%).
A% 4. L&Y BB-66-A 1 BB-66-B [11& ik

B &Y BB-66-4  (200.0 mg, 0.5 mmol), &% BB-2-6 (111.0 mg, 0.6 mmol) 1 HATU (228.0
mg, 0.6 mmol) AT & WLt (10.0 mL), EEE FEERMIN=28 (1012 mg, 84 mmol) /5§, fF=
B R REARFEE R, A 20 mL /KJS, A SR FERER (20 mLx3). GFHA AR E K (20 mL)
Teis, INCAKBRBR A T4, I R BRI T, AT iS5k AR T 2 3 GRIFF: — & P HE/MeOH=10/1)
233 B A1 &4 BB-66-A CERE A, 20.0 mg, W& 12.0%) MLEY BB-66-B CEA[E A, 15.0mg).
LCMS m/z: 506.0 [M+H] ",
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el 1: AG_015

B R 2k

BB-48

B EW AG_015 M5

¥ 4b-E Y BB-48 (20 mg, 39.8 mmol) 14k &4 BB-21 (47 mg, 0.11 mmol)i& T THF/DMF/H,0=1:1:1 (6
mL), KA Pd(dppf)Cl, (3 mg, 3.98 mmol) FIHERSH (12 mg, 119 mmol), KBIRARSMHS T, 100
"C L4 /N K10 mL), FHZ MR ZBEAEL (20 mLx3), &IFAHAH, FITKERBRN T, kR
WA, FREMZH & OIS B AR HIRMLEY AG 015 (AMBE, 5Sme, I%: 15%) . 'HNMR (400
MHz, CDCls) &: 10.76(br,1H), 9.46(br,1H), 9.08(br,1H), 7.80-7.33 (m, 9H), 5.51-5.23 (m, 3H), 4.62-4.26(m, 1
H), 4.18-4.06 (m, 1H), 3.86-3.61 (m, 7H), 3.37-3.30 (m, 1H), 2.77-2.64 (m, 2H), 2.57-2.37 (m, 2H),
2.17-2.06 (m, 2H), 2.06-1.99(m, 6 H), 1.81-1.69(m, 7H), 0.90-0.43 (m, 12H). LCMS m/z: 792.6[M+H] .

ZH AG_015 5 1 & RUTEU N HPLC 405, & FRPIEDD:

s

£
i g B FrB 2 MS m/z
5

820.3
[M+H]
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Br |
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B NN
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S 11: AG_014

B R 2k

BB-54-10 AG_014
B EY AG_014 M5
¥ 1k & % BB-54-10 (55 mg, 0.113 mmol) #14¢ & %) BB-21 (47 mg, 0.113 mmol) ¥ T
THF/DMF/H20=1:1:1 (6mL), &N Pd(dppf)Cl, (5 mg, 0.007 mmol) FIEERHN (36 mg, 0.338 mmol),
SRR AR T, 100°C [N 4he SNRM 2R R (20 mL)FFE, In7K(10 mL), ZFEEAF2IAHL
FH A TR R A T-J, 1008, B0 B 20 71, IRGETHAT 1) £ 70 8515 2] B AR 59 AG_014 (30 mg, 34%).
'H NMR (400 MHz, CDCly) &: 7.88-7.63 (m, 7H), 7.63-7.53 (m, 1H), 7.49-7.38 (m, 1H), 5.25-5.23 (m, 1H),
4.52-4.42 (m, 2H), 4.22-4.12 (m, 1H), 3.67-3.63 (m, 2H), 3.63-3.61 (m, 7H), 3.50-3.45 (m, 1H), 2.80-2.60 (m,
2H), 2.57-2.52 (m, 4H), 2.45-2.25 (m, 4H), 2.24-2.01 (m, 6H), 0.99-0.88 (m, 12H). LCMS: m/z, 778.5
[M+H]".
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ZH AG_014 08 1 (W& RTEU X HPLC 405, & FRPIEDD:
g‘g
i ZE R FE1 HFE2 MS m/z
il
806.3
12 .
[M+H]
806.5
13 .
[M+H]
806.5
14 .
[M+H]
778.5
15 .
[M+H]
817.4
16 .
[M+H]
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BB-63 AG_060

B 1 AW AG_060 M5

B WA BB-63 (BB-63-A fll BB-63-B R &%, 30 mg, 61.2 mmol)f{L&4 BB-21 (37 mg, 73.4
mmol)¥ T THF/DMF/H,0=1:1:1 (6 mL), f& A Pd(dppf)Cl, (5 mg, 6.12 mmol) FIEEREN (20 mg,183.5
mmol), KERIERSMAEY T, 100°CKR P 4 /Mo RS R CHE (20 mL)#FRE, Ii7K(10 mL), #
WA B U TR BRI T4, IR EBR V71, PREA s %5 B2 B Ar b &9 AG_060 (At
7,20 mg, WH: 42%)."H NMR (400 MHz, CDCl;) &: 10.81(br, 1H), 10.42(br, 1H), 10.02(br, 1H), 7.78-7.71
(m, 1H), 7.58-7.43 (m, 5H), 7.25-7.21 (m, 3H), 5.63-5.59 (m, 2H), 5.46-5.41 (m, 2H), 5.03 (s, 2H), 4.93-4.87
(m, 2H), 4.49-4.41 (m, 2H), 3.9 6-3.49 (m, 8H), 3.11-3.09 (m, 1H), 2.53-2.34 (m, 1H), 2.26-1.90 (m, $H),
1.11-0.87 (m, 12H). LCMS m/z: 780.5 [M+H]".
L%l 66: AG_060_B

B R 2k

o
PR N BB-21 @ " Hﬁ
N 193
oY | |
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BB-63-A AG_060_B
HIR 1 EY AG 060 B 15K
10 E%) BB-63-A (30 mg, 61.2 mmol)F14k &4 BB-21 (36 mg, 73.4 mmol)iA T THF/DMF/H,0=1:1:1
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(6 mL), KKIMA Pd(dppf)Cl, (5 mg, 6.1 mmol) FIEREREN (19 mg,183.5 mmol), KMIEIER SRS T,
100°C B 4 /NI o S NIR] 218 R0 mL)FFE, Ai7K(10 mL), ZEHUS2A HUR I B KBRBR B T4,
TR JUA R, BRI H & BAR AR EY AG_060 B (AR, 10 mg, W: 19%). '"H NMR
(400 MHz, CDCls) &: 10.79(br, 1H), 10.41(br, 1H), 10.01(br, 1H), 7.78-7.72 (m, 1H), 7.57-7.44 (m, 5H),
7.24-7.20 (m, 3H), 5.64-3.59 (m, 2H), 5.46-5.39 (m, 2H), 5.01 (s, 2H), 4.93-4.86 (m, 2H), 4.47-4 41 (m, 2H),
3.9 4-3.49 (m, 8H), 3.11-3.08 (m, 1H), 2.51-2.34 (m, 1H), 2.27-1.90 (m, 8H), 1.12-0.86 (m, 12H). LCMS m/z:
780.3 [M+H] .
Z R AG_060_B PR 1 HG BT AL HPLC 708, &R F R E9:
p
i g B FrB2 MS m/z
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RNe ~o \ o
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A1 B AG 122 A BIEK

¥ 1L & % BB-65-A (30 mg, 0.061 mmol) f1 {t & % BB-21 (36 mg, 0.073 mmol) & T
THF/DMF/H20=1:1:1 (6 mL), XN Pd(dppf)Cl, (5 mg, 0.007 mmol) FEREREN (19 mg, 0.184 mmol),
SRR SRS F, 100°C [ 4he OSR]I R CHE (20 mL)FRE, M7K(10 mL), ZEAFEIEHL
FHR KRR AN T, I8, WUERR A, IRGHEAT & 5 B2 B A& AG_122_A (10 mg,
21%). "HNMR (400 MHz, CDCls) : 9.14-9.12 (br, 1H), 7.82-7.80 (br, 1H), 7.57-7.51 (m, 5H), 7.40-7.33 (m,
2H), 7.21-7.18 (m, 2H), 5.49-5.40 (m, 2H), 5.32-5.25 (m, 2H), 4.93-4.89 (m, 2H), 4.33-4.31 (m, 2H),
3.82-3.62 (m, 8H), 3.50-3.45 (m, 1H), 3.05-2.98 (m, 3H), 2.38-2.22 (m, 2H), 2.18-2.05 (m, 4H), 2.02-1.88 (m,
2H), 1.08-0.98 (m, 1H), 0.92-0.86 (m, 11H)
St 82: AG_122_B

& RS 25
|
0s O
N0
BB-21
I NH o
/ Br Pd(dppf)Cly
0O Nay,CO3
BB-65-B AG_122 B

B 1. ALEY AG 122 B &R

% 1t & % BB-65-B (30 mg, 0.061 mmol) f1 it & # BB-21 (36 mg, 0.073 mmol) & T
THF/DMF/H20=1:1:1 (6 mL), XN Pd(dppf)Cl, (5 mg, 0.007 mmol) FEREREN (19 mg, 0.184 mmol),
SRR AR T, 100°C [N 4he SNRM 2R R (20 mL)FFE, In7K(10 mL), ZFEEAF2IAHL
PR TEARRBRIN 1, W08, WURRRRIEA, IRGIRHEAT % 70 B A2 B A i-&9 AG_122_B (10 mg,
21%). "H NMR (400 MHz, CDCl5) §: 10.80-10.70 (br, 1H), 10.40-10.30 (b, 1H), 9.14-9.12 (br, 1H), 7.78-7.68
(m, 1H), 7.58-7.49 (m, 7H), 7.21-7.19 (m, 2H), 5.41-5.38 (m, 2H), 5.28-5.26 (m, 2H), 4.92-4.89 (m, 2H),
4.32-4.25 (m, 2H), 3.92-3.82 (m, 2H), 3.72-3.68 (m, 3H), 3.59-3.55 (m, 4H), 3.04-2.98 (m, 3H), 2.41-2.28 (m,
2H), 2.12-1.95 (m, 6H), 1.04-0.84 (m, 12H)
%] 83: AG_114_A
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BB-66-A

A1 LB AG 114 A IE K

B LAY BB-66-A (15.0 mg, 0.03 mmol). 4&4%) BB-21 (14.7 mg, 0.03 mmol). Pd(dppf)Cl, (0.7 mg,
0.001 mmol) FIFRERHN (9.5 mg, 0.09 mmol) BT 50 mL [FKEIEH, Ny &4, N THF (1 mL), DMF
(1mL). H0 (1 mL), ¥ Eif MR RTHEZE 90°C [ B 2 /N, s ibimd, HRAE. 7R BE
A 5mL K, HZMROBEAFER (20 mLx3). &IFATUHAMANEE KR, INJoKmmRm 5, Mk
ZERIEH], PR R MERE O &0 B2 B EY AG_114_ A (A6EHE, 0.9 mg, .
3.8%). '"HNMR (400MHz, CDCl3): &: 7.81-7.48 (m, 8H), 7.21 (s, 1H), 5.39-5.14 (m, 4H), 4.35-4.07

AG_114_A

(m, 5H), 3.61-3.55 (m, 8H), 2.72-2.54 (m, 3H), 2.23-1.96 (m, 9H). LCMS m/z: 794.3 [M+H] .
S 84: AG_114 B

AG-114_B

B R 2k
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BB-66-B AG_114 B

B 1. L&Y AG 114 B &L

B LAY BB-66-B (15.0 mg, 0.03 mmol). .54 BB-21 (14.7 mg, 0.03 mmol). Pd(dppf)Cl, (0.7 mg,
0.001 mmol) FIBRERHN (9.5 mg, 0.09 mmol) & T 50 mL [RJERHAF, Ny ¥, 7 EAN THF (1 mL), DMF
(1mL). H,0 (1 mL), ¥ EiRMNARRTHEZE 90°C [ 5 2 /N, s ibimd, HRAE. 7R BR
A 5mL K, HZMROBEAFER (20 mLx3). &IFATUHAMANEE KR, INJoKmmRm 5, Mk
ZBRIEF, ik A (il i 4 2r B R 2 B A &9 AG_114_BCEGFE, 1.2 mg, 0% 5.1%),
'H NMR (400MHz, CDCly): §: 7.68-7.52 (m, 8H), 7.21 (s, 1H), 5.39-5.14 (m, 4H), 4.35-4.07
(m, 5H), 3.61-3.55 (m, 8H), 2.44-1.96 (m, 12H), 0.95-0.871 (m, 12H). LCMS m/z: 794.3 [M+H]".

ZIR AG_114_A TP 1 &AL HPLC 738, &R RPILEDD:
i
it ZE R FE1 HFE2 MS m/z
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: 0| o 150 &0 e
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o§<o / " é) O é
Q o C.
HN& O\ io/\B\Q\('H YNQ ?N(fo O\“j:?\l:
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AG_095.2 AG_095
B 1. BT AG 095-1 HIE K

B A BB-59-3 (1.00 g, 3.43 mmol) 2L &4k 54 BB-1-6 (788 mg, 4.12 mmol) 1 HATU (3.02 g, 4.12
mmol) i fRAE S FHE (30mL), VKA N RS (885 mg, 6.88 mmol) ZZEMA, ALY
RS . A NaHCO; SRR N, HI ZsHhe (30 mLx 3) ZE, &IFANIAHE, KB
THE, JUE, IEWORURIRYE . TR SRR ZE T BRI PEEEA=LD) A B AR B H s &4
AG 095-1 GEEMMBEIA, 220mg, 723 14%) LCMS m/z: 464 [M+H] .
AP 2. LAY AG 095-2 il AG_09-3 [K&

B EY AG_095-1 (200 mg, 0.43 mmol)iAf#{E 5 mL DMF H7, 2218 il A\ NCS (63 mg, 0.47 mmol) ,
HR RN KERRN, &R (20mL x3) FEL AIFANME, AOKER TSR Sk,
PR TR G A A &4 4% HPLC 73 2R 2 A An i &9 AG_095-2 (HEA, 20mg, /™
F9%) M AG 095-3 (H@E, 37 mg, % 17%). AG 095-2: 'H-NMR (400MHz, CDCI3):
& 9.75 (s, 1H), 7.48 (s, 4H), 6.00 (d, J=2.4Hz, 1H), 5.66 (d, ]=8.0Hz, 1H), 5.32-5.29 (m, 1H), 4.52 (t, ]=3.8Hz,
1H), 3.79-3.52 (m, 6H), 3.16 (s, 3H), 2.24-2.06 (m, 4H), 1.09 (d, J=6.4Hz, 3H). AG 095-3: 'H-NMR
(400MHz, CDCI3): §: 9.24 (s, IH), 7.41 (d, J=8.4Hz, 2H), 7.21(d, J=8.4Hz, 2H), 6.32 (d, ]=3.2Hz, 1H),
5.63 (d, J=7.6Hz, 1H), 5.40-5.37 (m, 1H), 4.79-4.76 (m, 1H), 3.91-3.88 (m, 1H), 3.82-3.79 (m, 1H), 3.70-3.67
(m, 4H), 3.41 (s, 3H), 2.39-2.00 (m, 4H), 1.14 (d, J=6.4Hz, 3H).
I3 WEW AG_095 M5 K

BAEY AG_095-2 (37 mg, 0.074 mmol), BB-25 (38 mg, 0.074 mmol)¥% T-J& & 47 DMF/THF/H,0
(2 mL/2 mL/2 mL)¥, #RJ5 A Pd(dppHCl, (5 mg, 0.007 mmol), 1 Na,CO; (24 mg, 0.22 mmol), N, &
306 Ny TRt FIHE R 90 °C [z 2 /b, 4 bim#s, HARRE, IMAJK (10mL) , 2R 4 (10 mL
XFEM, GO, MWAEHKEGE, KRBT, 23960, /=& H % HPLC 53
AR B RLEY AG 095 (AME, 16 mg, % 27%). 'H-NMR (400MHz, CDCI3): §:
8.83 (s, 1H), 7.87-7.46 (m, 8H), 7.15 (s, 1H), 6.03 (s, 1H), 5.71-5.66 (m,2H), 5.35 (s, 2H), 4.55 (s, 1H),
3.92-3.56 (m, 11H), 3.36-3.19 (m, 5H), 2.77 (s, 1H), 2.31-2.94 (m, 8H), 1.24-1.13 (m, 6H). LCMS m/z: 804
[M+H]".
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S 87: AG_094
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B 1 B AG_094 M5

BAEY AG_095-3 (20 mg, 0.040 mmol), BB-25 (21 mg, 0.040 mmol)i% T-J& & 47 DMF/THF/H,0
(2 mL/2 mL /2 mL), %A J5 A Pd(dppf)CL, (3 mg, 0.004 mmol), 1 Na,CO;s (14 mg, 0.12 mmol), N, &
3%, Ny T4 F AR 90 °C e BL 2 /N, 42 bim#s, BARRE, IAJK (10mL) , AHZEE 2 (10 mL
VER, HEIHCE TR, WA ShKBg, KRR T8 ZXREN, H~5EH & HPLC 45
i3 BRI EY AG_094 (A, 14 mg, % 44%). 'H-NMR (400MHz, CDCI3): &: 9.74
(br, 1H), 7.54-7.40 (m, 8H), 6.98 (s, 1H), 6.38 (d, J=2.4Hz, 1H), 5.69-5.66 (m,1H), 5.33-5.29 (m, 2H),
4.71-4.69 (m, 1H), 4.53-4.50 (m, 1H), 3.92-3.67 (m, 10), 3.45-3.31 (m, 5H), 2.71-2.69 (m, 1H), 2.31-2.94 (m,
8H), 1.24-1.19 (m, 6H); LCMS m/z: 804 [M+H]"
i) 88: AG_087

B R 2k
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BT BT AG 087-1 HIE K

A& BB-59-4 (100 mg, 0.24 mmol)¥#f#4E 5 mL DMF 1, ZEE I NCS (33 mg, 0.24 mmol) ,
FRRSER . KERRS, A& E Q0mLx3), &30, HEKRIRM TR, Sk, B
IR G S B 2 i % B e B B H AR & AG_087-1 UK, 26 mg, F=3: 24%).,
'H-NMR  (400MHz, CDCI3): &: 991 (br, 1H), 7.74-7.38 (m, 4H), 5.94(d, J=2.4Hz, 1H), 5.23-5.17 (m,
2H), 4.23-4.18 (m, 1H), 3.61-3.59 (m, 1H), 3.53-3.51 (m, 2H), 2.15-1.88 (m, 6H), 0.95-0.80 (m, 6H);
P2 WEY AG_087 M5 KL

BAEY) AG-087-1 (26 mg, 0.054 mmol), BB-21 (27 mg, 0.054 mmol)¥% T-J& &¥47 DMF/THF/H,0
(2 mL/2 mL /2 mL)#, 25 Pd(dppH)Cl, (4 mg, 0.0054 mmol), 1 Na,CO; (17 mg, 0.16 mmol), N, &
He3 %, Ny RY AR R 90 °C JBL 2 /N, 45 Iim#, BV IAZK (10mL) , HZERZEE (10
mL x 3)FEH, EHCECEAM, WK, TKMBRHTR. ZEEA, H7mEH % HPLC
SBEANEE B L EY AG 087 (MK, 3mg, %K. 7%). 'H-NMR (400MHz, CDCI3): &:
10.68 (br, 0.4H), 10.27 (br, 1H), 9.92 (br, 1H), 7.74-7.40 (m, 8H), 7.16 (s, LH), 5.98 (s, 1H), 5.35-5.20 (m, 4H),
4.25-423 (m, 2H), 3.77-3.51 (m, 9H), 3.08-2.93 (m, 1H), 2.27-1.90 (m, 8H), 0.95-0.80 (m, 12H); LCMS m/z:
772 [M+H]"
il 89: AG_118_B

B R 2k

BB-58 AG_118_B
B LAY AG_118_B & &
B AG_114_A 98 1 (AT HPLC 738, A& AG_118_B. 'H-NMR  (400MHz,
CDCI3): &: 9.79 (br, 0.4H), 9.44 (br, 1H),7.69-7.43 (m, 8H), 7.22 (s, 1H), 6.52 (s, 1H), 6.29-6.00 (m, 2H),
5.70-5.68 (m, 1H), 5.39-5.37 (m, 1H), 4.56-4.49 (m, 1H), 3.87-3.68 (m, 10H), 3.45-3.27 (m, 6H), 2.91-2.77 (m,
1H), 2.33-1.54 (m, 10H), 1.28-1.16 (m, 6H); LCMS m/z: 784 [M+H]"
i) 90: AG_096

N

N
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AG_096
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Boc OH
o oTf Boc Boc
OFt OEt g o N DA | No -1 NaoH
Th,0 AG_096-2-2 \_J Ak o N/ ——
— —_—

o LDA O Pd(dppf)Cla,KoCO3 7 ot 0% “OEt

AG_096-1 AG_096-2-1 AG_096-3 AG_096-4 ou b

=N =N ~ \.iTH
\_/ °
N
9 Q Br@ Cg ”C')“P
<:< HN OZB—O”&,\N
_AG 0953 "% 5 O  'BB-25
r
Pd(dPPf)C|2 choa ‘ O A(3PPTICly, NayCOs
o OH \ /

AG_096-5-1
AG_096-6 AG_086.7
() [ N |
Y 00 \/ O _O
NH NH O
3 S N Hy, Pd(OH),/C . 0 S
R
N N N N
Ua®aUal O~
AG_096-8

AG_096
A1 B AG 096-2-1 BIE K
WG AG_096-1 (10 g, 64.03 mmol) ¥ fELE 250 mL THF H, -78°C FZEME NN 2.0 M LDA &
(38.42 mL, 76.83 mmol). HNITCEEIGTE-78°C F ML 1 /N, SR J5 ¥ THO (21.68 g, 76.83 mmol)ZZ 2 NI,
HATHEE =R RN HBMEEEK, L8R ZBR(150 mL x 3)AR. &JF 2R OB, At
KW, TOKBIERIN T . ZAEWEH], 7 AR TR Ak 28R ZBE=5:1)5 B 4153
FIHIR LAY AG_096-2-1 (BiafEfk, 132g, 77% 72%). LCMS m/z: 289 [M+H]"
2. EY AG 096-3 & K
7E 500mL [FJEESH A, L& AG 096-2-1 (13.00 g, 45.10 mmol) LA X AG 096-2-2 (11.42 g, 70.77
mmol), /L7 Pd(dppf)CI2 (3.31 g, 4.51 mmol), K,CO; (18.70 g, 135.30 mmol)iFf#FE 200 mL 4 /53 LA
K 60 mL K, FAZESARY, FHEZE 80°CRE 2 /M. RBSERUG, M 200mL /K, FAZERRZE (300
mL x3) FEHL, AWM EERAMEANAE, FIOKRBR TR, U8, IR AR 4E 15 2 & e f Rk
JERTCHR B g LR L BE=10:1)7> B ARG 2] H AR5 AG_096-3 (B LA, 11.5 g, /2 84%).
LCMS m/z: 206 [M+H-100]"
%3 LEY AG_096-4 & K
B EY AG_096-3 (8.6 g, 28.16 mmol)¥Af#AE 150 mL THF ', -78°C FZEI8HIA 2.0 M LDA ###

133



WO 2015/124063 PCT/CN2015/072373
(28.16 mL, 56.33 mmol). FMM5CEFTE-78°C T 1 /M, SR/5H51L(8.58 g, 33.80 mmol), HATHEE

FIR 1N . RIS R, 2R ER(150 mL x 3)ZEEL. &IF 2 ZEH, A Kk,
TKBRPR AT 1R . 28050, M AR ST e Ak 28R ZBR=5:1)5 B 44045 2] B Fr it
EW AG_096-4 (BEtafElfR, 42¢, 5% 35%). LCMS m/z: 332 [M+H-100]
B0 4. LB AG 096-5 HIE K

BEY AG 096-4 (4.2 g, 9.74 mmol) JEMELE 100mL 2, Z21EH0A 2.0 M NaOH /KIER (24
mL, 48.69 mmol). FH % 42 90 °C [ 4 /M. FIFERERH pH=5~6, ZFRZ (150 mL x 3)AEH. &I
LR T, WA E KRG, KRBT, 2820, M= SR 2 el Ak 2
B2 2. B=2:1) 7 B 413 2 H Atk 590 AG_096-5 (BRtalEl R, 1.5g, 75% 51%). LCMS m/z: 304 [M+H]

AP 5. LAY AG_096-6 [11E K

K& AG_096-5-1 (300 mg, 0.99 mol) A KAk &4 AG_096-5-2(107 mg, 0.99 mol)¥FARAE 20 mL 2
EH, 2218 N DIC (125 mg, 0.99 mol), Z iR SN IS . 1k, IR R4S HH i il & & il % TLC
A AE R B EY AG_096-6 (BEtafflfk, 120mg, 77% 31%). LCMS m/z: 394 [M+H]
B 6: LAY AG_096-7 4 R

#£ 100mL BB, B &Y AG 096-6 (200 mg, 0.51 mmol)bA & 4-- 58 (102 mg, 0.51
mmol), 4L 7] Pd(dppf)CI2 (37 mg, 0.051 mmol),, K,CO; (211 mg, 1.53 mmol)iFfEAE 20mL — A /NIF LK
3mL KA, HESRY, FHEZE 80CKRM 2 /M. RMSERSE, I120mL 7K, HZBRZE (30mLx
3) FEHL. PRI Eh K A U, FJCKBRERAN T8, (I8, JEVRBE R4 45 BIRE S 2 A R T (U
W7 Ak 28R =10 )0 BA A2 H b &4 AG_096-7 GEAEM, 140 mg, 7% 65%).
LCMS m/z: 422 [M+H]"
BT LAY AG_096-8 14 R

BAEY AG_096-7 (160 mg, 0.38 mmol), BB-25 (194 mg, 0.38 mmol)i% T-7& &7 DMF/THF/H,0
(10mL/10mL /10mL), #&J5 A Pd(dppf)Cl, (28 mg, 0.038 mmol), 1 Na,CO; (120 mg, 1.14 mmol), N,
B30 Ny RPN THE R 90 °C K 2 /N, A1, BAAVAL. IMAZK (10mL) , HZMR LB (3
x 30 mL)ZER, &3 LM OB, WAEHAKURE, JTOKMRM TR ZEEH, - mas% TLC
S BEAALE R HAMLEY AG 096-8 BRI, 110 mg, 722 40%).  LCMS m/z: 728 [M+H]
BB S: AEY AG_096 HIE L

BAEY AG_096-8 (110 mg, 0.15 mmol)iAEf#AE SmL MeOH F1 5 mL ZM 2, H&EAFY F&
18 I N AL 7 PA(OH),/C (20 mg) , Hy B e 3 K, kRN a. ik, ?}FEWUEQEW?&S?%*E&%A%%
fil#% HPLC 7r AR BI B Vb &Y AG_096 ({4, 8 mg, 7% 7%). H-NMR (400MHz,
CDCI3): §: 9.06 (s, 1H), 8.30-8.27 (m, 1H),7.78-7.62 (m, 9H), 7.18-7.13 (m, 2H), 6.93-6.91 (m, 1H), 6.42 (s,
1H), 6.01 (s, 1H), 5.81-5.71 (m, 2H), 5.33 (s, 1H), 459 (s, 1H), 4.25-4.23 (m, 1H), 3.73-3.63 (m, 7H),
3.46-3.24 (m, 5H), 2.89-2.87 (m, 2H), 2.22-1.99 (m, 10H), 1.22-1.13 (m, 3H); LCMS m/z:, 730 [M+H]"
% 91: AG_103

N
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" ~NH o HN
SavSbas
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L aNH
Boc ~ot Y NH o)
G\ O 0" dNH
7 B\OH JBoc o o CH3ONa POCI,
—_—
\

ﬁ

AG_103-13

AG_103-14
B 1 LAY AG 103-1 &R
KAED) 4-IR-3-5K PR (10 g, 45.66 mmol) LA X&) ON-— LR B Eh iR £5.(5.34 ¢, 54.79
mmol) H1 HATU (20.85 g, 54.79 mmol)iFfE(E & F L (200 mL), UKt N RN LERZ (17.67 g,
136.98 mmo)ZZ1Z AN, EAMLY NRPE R . A NaHCO; A K< b, & HFHE (100 mLx 3)
R, HEHANAE, ATKERA T, I8, IERRERS . P S A AT (B A
k. 2.0 2 FE=3:1)7r B AL 2 H ¥R L& AG_103-1 K OE K (103 g, 7% 86%).  LCMS m/z: 262
[M+H],
2. EYAG 103-2 &K
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BAEY AG_103-1 (8.00 g, 30.53 mmol)iAf#4E 250 mL THF 1, -78°C FZE1E I &A% FIR 7
(12.21mL, 36.63 mmol), HATFE RN 18 /M. RBSEME, UK RN 150 mL K%K, HZRZ
Mg (150 mL x 3D ZHL MM E KR ANAE, HIOKRBRATR, U8, I8R5 28 &
Co ] SRR AR E TR A 2R 4 6=3: )/ B 4ifb B 2 H br b &40 AG_103-2 NIKEE A (4.6
g PEE69%).  LCMS m/z: 217 [M+H] .
AP 3. LAY AG_103-3 &K

HHEY AG_103-2 (4.6 g, 21.19 mmol), AFREEEHIEE(10.76 g, 42.397 mmol), KOAC (8.32 g, 84.78
mmol)F1 Pd(dppH)Cl, (777 mg, 1.06 mmol) & T 250mL = B, Ny 3, VEAN 1, 4-"F /53 (100
mL), ¥ FIR RN R FHR A 90 °C PR, g, BAAH. Wik, IRPTH O8] LBk 2 I
K AR IR 2 L0, M SRR BT QAR R . A K EtOAC=5:1)7) B 44645 2 H Arib &4
AG_103-3 NEAMEE (4.2 g, 7% 75%). '"H-NMR (400MHz, CDCI3):5: 7.82-7.80 (m, 1H), 7.69-7.68
(m, 1H), 7.58-7.56 (m, 1H), 2.59 (s, 3H), 1.36 (s, 12H);

4. LEY AG 103-4 &K

7E 250 mL BB, K AG_103-3-1  (2.00 g, 7.57 mmol) LA &2 AG_103-3-2 (2.371 mg, 7.57 mmol),
1E4L75 Pd(dppfH)CI2 (560 mg, 0.76 mmol), K,CO;5 (3.14 g, 22.7 mmol)¥ARAE 50 mL % /NFAEL A 10 mL 7K
H, ARAORY, THIRZE 80°C B 2 /M. SB5ERSE, BN 200 mL 7K, M ZMRZEE (150 mL x 3)
L FIMAE EACT SRV, 0K T, 18, IBRIBE IR 49 B T 20 ] 5 ek IR (B
B35 A L8R LBR=1:1) BB 2 B s &Y AG 103-4 NKEREAE (12 g, 7% 49%).,
'H-NMR (400MHz, CDCI3): §: 7.78-7.68 (m, 2H), 7.43-7.41 (m, 1H), 7.18-7.11 (m, 3H), 3.80 (s, 3H), 2.61
(s, 3H);

5. LEY AG_103-5 &K

BALEY AG_103-4 (1.00 g, 3.09 mmol)i&f#E S0mL 5 4t F h, -78°C FZE1E N BBr; (1.94 g,
7.74 mmol), JBL2 /M. RSERLE, VKB NN 20 mL KK, FZERZER (30mLx3) M. Al
SR BEA A, FH KRR T4, 108, JEVRIBE R 45 2R it 228 1) 48 ek RO AR (R B 7). Al
fik: .18 2. FE=3:1)7r B 4B B H b &4 AG_103-5 IR (260 mg, 7% 27%).
AP 6. LAY AG_103-6 &k

B4&% AG_103-5 (30 mg, 0.097 mmol)¥Ef#E 5 mL DMF ', JI A\ K,CO;s (67mg, 0.49 mmol), JHik
2 120°C [z 2 /Mo SRSSERE, 20 mL K, MZMR LB (15 mLx3) FH. AEEEKak:
AU, FOKERERAN T, u8, IEREA Y S 2 5 H bR &4 AG_103-6 KA (25 mg,
FEF 89%).  LCMS m/z: 289 [M+H] .
B 7 LAY AG 103-7 &R

BAEY AG_103-6 (25 mg, 0.086 mmol)iAf# SmL 5 N3, 2218 Br, (14 mg, 0.086 mmol),
BRI 2 /NS o RNV R A G A4S 2R B AR S AG_103-7 AERERE R (28 mg, 88%).
B8 LAY AG 103-8 &R

K& AG_103-7 (28 mg, 0.076 mmol) L .54 Boc-L-fHZ (16 mg, 0.076 mmol)iAf#{E —
B (SmL), SN —HFHREZEM (10 mg, 0.076 mmol), FAMEY FRMNEA . HHI NaHCO; ¥
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MRS, FZ&Mhe (10mLx3) ZH, SIEANUHE, HIOKBBRATEE, JiE, I ERgES
L BRI S AG 103-8 NEEOFE R (35 mg, 9% 92%). LCMS m/z: 402 [M+H-100]".

B9 LAY AG 103-9 &R

BiAh& AG 103-8 (35 mg, 0.070 mmol)iAf# 10mL A, MAESER% (54 mg, 0.70 mmol), FHiE
ZE RN 18 /NI o S SV A K AR B b K ki, A DU A KBRS T, R IR g 15 2k W &
i A e AR (PR s AT 1R ClE=1: D)7 B 4 AT 2 B A& AG_103-9 KGR (27 mg,
80%). LCMS m/z: 482 [M+H] ",
A0 10: 1bE% AG_103-10 & R

BAb&9 AG_103-9 (27 mg, 0.056 mmol)¥Ef# 4 mL S H &b, 2280 TFA (ImL), HEiE /M 3
NI PRI GE,  FTASAREE I NaHCOs WA, — S ke (10mL x3 )AL, SIFAVUHE, FHJEK
BRESAN T, Uk, JEVEE IR 4E S B ARt &% AG 103-10 NRAE A (20 mg, 93%). LCMS m/z: 382
[M+H]".

B 11: L&Y AG 103 11 &k

HHEY AG_103-10 (20 mg, 0.052 mmol) L 24454 BB-1-6 (11 mg, 0.056 mmol) HATU (21 mg,
0.056 mmol A ffEfE & F ki (5 mL), VKIF P _FHELER (13 mg, 0.10 mmo)ZZEINAN, HAIR
PR RIS . MR NaHCO; A KRB, A &M (10mL x3) FEE, &IEHUE, FHIKEER
BT, 1R, DRV G A BRI R R AR (B R AR 2R ZBE=1: 1) A A 2 B AR
&Y AG 103 11 AKEREA (25 mg, 7% 86%). LCMS m/z: 555 [M+H] .
A0 12 &Y AG 103-12 FIE R

78 50mL R T, ¥ 1-BOC-2-ML& 4l (10 mg, 0.050 mmol)LA & AG 103-11 (25 mg, 0.045
mmol), #4L7F] Pd(dppf)CI2 (2 mg, 0.002 mmol), K,COs (19 mg, 0.14 mmol)iFfRE 2mL /NI LLK
0.7mL 7KH, FHESAEY, FHEZSE 80CIR 2 /M. JRESERUG, M 20mL 7K, HZBRLEE (15mLx
3) FH AW Sk B AU, HIE KBB4, 108, I A 46 15 2RE it 20 11 a8 T FROAR (%
B Ak 28R ZBE=1: 1) S A B 2 H dntb &9 AG_103-12 AR E[EA (24 mg, 7% 83%).
LCMS m/z: 642 [M+H] ",
HIE13: WEY AG_103-13 (&K

Kb &9 AG_103-12 (24 mg, 0.037 mmol )\ A TR & 177 F B DU S 0GR % 2mL Hr, 2218 I A H
BEH (16 mg, 0.30 mmol), ZiE SN 3 /M AKECK N, AR (20 mLx3), &3HA0HHE, H
TOKTRERAN TR, ohuE, JEmER%E S B AL &9 AG 103-13 K EE A (18 mg, 89%). LCMS m/z:
542 [M+H] .
A0 14 &Y AG 103-14 FIE R

Kb &9 AG_103-13 (18 mg, 0.030 mmol) LA & 2-ME 4 (17 mg, 0.20 mmol) JAfRAE Rkt (5
mL), VK ¥ POCL; (25 mg, 0.17 mmol) Z2M@ I, SR TSRS K S SEVRE 22 18 (5] N\ M AN S
PR UK AR VR P K I S, I NaOH (10 M) AR IH pH EZ 9 #] 10 24, Z&F 4 (10 mL x 3) %
B, GIFANUE, FITOKERMRN T, 08, IBVURIEIRYE . TR B YEE T (10mL) o, K
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W IEALH (1] mg, 0.30 mmol)ZEMZ NN, SIS 2 /N AR EAKACK, A& H s (10mLx
3) FEEL, AHANUE, RIOKTRERETEE, I8, IRBORE RS ZE S ML EY AG_103-14 9%
ey (15 mg, 74%). LCMS m/z: 611 [M+H] .
IR 15: B AG_103 &AL

BHEY AG_103-14 (15 mg, 0.026 mmol) LA K At&4) BB-1-6 (6 mg, 0.029 mmol) 1 HATU (11 mg,
0.029 mmol)¥FRAE —FHfE (2mL), VKB T ZFNECHEN (6 mg, 049 mmo)ZEIZIAN, EARY
NN . M NaHCO; IR KN, FI S M5 (10 mL x 3) 2, SIFAHUH, FTCKERERH
T, LI, PRI R i - TR A 261 % HPLC 2 5408 2] BAs b 59 AG_103 N 4R (4 mg,
F2#21%).  'H-NMR (400MHz, CDCI3): §: 10.12 (br, 0.5H), 9.97 (br, 0.5H), 7.83-7.48 (m, 6H), 7.29
(s, 1H), 6.47(d, J=3.6Hz, 1H), 6.07 (s, 1H), 5.74-5.67(m, 2H), 5.43-5.38 (m, 2H), 4.60-4.38 (m, 2H), 3.78-3.66
(m, 12H), 3.40-3.23 (m, 6H), 2.89-2.76 (m, 1H), 2.26-2.08 (m, 7H), 1.24-1.13 (m, 6H); LCMS m/z: 784
[M+H]"
i) 92: AG_085

AN s
& RS 25
Br
' B CHgl, KOH . Br Cl)j\/ 3
3l __AGO08S3 Br
A|C| T rATUDEA
AG_085-1 AG_085-2 AG_085-4
Boc\
Br NH4OAc \“/“ —> Br
AG _085.7
AG_0855 AG_085-6

CH3ONa

. -
v, pd %ﬁ
S ~

Boc

AG_085-8 AG_085-9
O

ps
)> o }///JL
o N Eﬁ

NH BB-1-6
OO “

AG_085-10 AG_085-11
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HIR 1 LAY AG 085-2 5k

BALEY AG_085-1 (3.00 g, 12.24 mol)¥AfiR7E DMSO (30 mL), 0 ‘C FZZ1E A\ KOH (2.75 g, 48.96
mol), F MRS FHERE 1 /N, S8R5 CHsI (2.80 g, 34.27 mol) Mt 1% o #KAKE K [, I FH AT
ik (50 mL x 3) FEE, GIANUAE, FAKRERA TR, S8, IERBERGRIES Hirik &9
AG _085-2 UR[EK, 32¢, % 96%). '"HNMR (400MHz, CDCI3): &: 8.05-7.97 (m, 2H), 7.76 (d,
J=8.0Hz, 1H), 7.64 (d, J=8.0Hz, 1H), 7.60-7.52 (m, 2H), 4.49 (s, 2H), 1.51(s, 6H);
HIR 2. LAY AG 085-4 15K

KAEY AG_085-2 (2.30 g, 14.58 mmol) LA X&) AG_085-3 (3.32 g, 12.15 mmol )iFf# /£ — A T bt

(100 mL), ZZ1BhI A AlCl; (1.94 g, 14.58 mmol), FALRY FIRBIER o IKAKE KB, F & H kT (50
mL x3) ZEH, GIHANUE, FITOKBRER T, 108, IR R 415 2R 2 Tk SR 2 AT (e B 7«
ik 28 ZB5=10:1) 70 B 413 HFrib &% AG 085-4 CREEE, 14 g, 7% 87%). 'H-NMR
(400MHz, CDCI3): 8: 8.05-7.97 (m, 2H), 7.76 (d, ]=8.0Hz, 1H), 7.64 (d, ]=8.0Hz, 1H), 7.60-7.52 (m, 2H),

4.49 (s, 2H), 1.51(s, 6H);
HIR 3. LAY AG 085-5 Ik

BHEY AG_085-4 (1.2 g, 3.04 mmol) L K A4 Boc-L-HfZER (655 mg, 3.04 mmol) & f#1E — & F
fi (20mL), ZZEIMA_SHEZIEK 433 mg, 3.35 mmol), EAMEY F M. WA NaHCO; 1F
MRS, FZ&Mhe (30mLx3) ZH, SIANUAHE, HIOKBRBRTEE, JiE, IR0 ERYES
FIHLS HAR b &4 AG_085-5 (BEEfER, 1.4g, 7% 87%). LCMS m/z: 428 [M+H-100]".
B 4. LAY AG 085-6 &R

B EY AG 085-5 (1.4 g, 2.65 mmol)¥&f# 50 mL FZE, IIABSEREE (3.06 g, 39.74 mmol), FHii
ZE RN 18 /NI o S SV A K AR B b K ki, A DU A KBRS T, R IR g 15 2k W &
FERAE ZATCRM T : A 288 2B =1 1) B a3 2] H Ar b 59 AG_085-6 (KA, 800 mg,
59%). LCMS m/z: 508 [M+H] .
HIE 5. LB AG 085-7 HIE K

Bt & AG_085-6 (400 mg, 0.79 mmol)¥f# 10 mL 5 HF ke, 22BN TFA 3 mL), EiEX
[ 3 /NET o SRR HRAE, TR B YIH NaHCOs A, — &5t (30 mL x3 )XHL, &FANAE, H
TEAKBRER N T, 198, IR IRZE1S H s &9 AG_085-7 CKulE A, 280 mg, 87%). LCMS m/z:
408 [M+H]".
B 6. LBV AG 085-8 HIE K

A AG_085-7 (200 mg, 0.49 mmol) LA 4k &4 BB-2-6 (103 mg, 0.59 mmol)F1 HATU (224 mg,
0.59 mmol)iFATE S Ft (10 mL), UK ¥ _FRAELHE (127 mg, 0.98 mmol)ZEMA, FALR
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PR RIS AN NaHCOs WA KR S, A S H G (20mL x3) ZEH, SHFANAE, FHIEKEER
PR, R, IR R AR B 2 R AR QBRI Ak 2R 2 lR=1:1)7r B Al 2] B AR
&Y AG 085-8 (KEAEA, 220 mg, 2% 79%). LCMS m/z: 565 [M+H] .
BT LAY AG 085-9 &R

7E 50mL [ FE A, K5 1-BOC-2-IE % i (54 mg, 0.25 mmol)LA K2 AG_085-8 (120 mg, 0.21 mmol),
L7 Pd(dpphHCI2 (15 mg, 0.021 mmol), K,CO; (87 mg, 0.63 mmol VA fRAE 10 mL — 4 /NFFLL K 3 mL 7K
Hr, HRARY, THEZE 80°C KN 2 /Mo [ NSERUE, I 20mL 7K, FIZMR LB (20 mL x3) 2.
FIAE SR B A AR, KRR T4, 18, JRVRORE R 483 25 H AR &9 AG_085-9 (K
EA, 120 mg, 7% 87%).  LCMS m/z: 652 [M+H] .
HIE 8. L&Y AG 085-10 BIE K

KAL-EY AG_085-9 (120 mg, 0.18 mmol)¥& fEAETR & 1 71 T BE A DU ZEIE % 10 mL H, B HIIAT
EZ4 (80 mg, 1.47 mmol), FIWRB 3 /MEf. KEKIB, HZROE (20mLx3), &IHENAHE, H
TEAKBRER N T, 198, JEMR R 1S H AL &) AG_085-10 KA1, 90 mg, 89%). LCMS m/z:
552 [M+H] .
AR 9. hEY AG 085-11 IR

Bt &9 AG_085-10 (90 mg, 0.16 mmol) LA & 2-MEM4EH (83 mg, 0.98 mmol)¥AfE/E & HF 4kt (10
mL), VKV M= AR (125 mg, 0.82 mmo)ZAZMAN, FARY N PSR o W BLKGEE F N R
PR B IR PR K B2, I NaOH (10 M) #0 pH E 22 9 31 10 724, —5 e (10 mL x 3)
R, HIENAE, AIOKRRRA TR, i, JRRORE R FTE R YA RAE T EE (10mL)
UK FIIEAN(87 mg, 230 mmo)ZH B M, EiR SN 2 /B o MR R KK, A & F T (10 mL
x3) FEE, EIANVA, FAIKRBERA T, JIE, IERRERSS IR B &% AG_085-11 (%
MeRYr, 95 mg, 79%). LCMS m/z: 621 [M+H]
AU 10: HEP AG 085 &Rk

HHEY AG_085-11 (40 mg, 0.063 mmol) LA K4k &547 BB-1-6 (15 mg, 0.077 mmol) #1 HATU (29 mg,
0.077 mmol /A fATE — & H 4t (SmL), VKE B _FHRELEE (19 mg, 0.13 mmoD)ZZE NN, AR
PR RIS AN NaHCOs WA KRS, S H 5 (10mL x3) ZEH, SHFANAE, KR
PR, IV, VEIREIRAE . BT A2 % HPLC 4> B4 fb 53] B FRLE AG_085 Jy R (B FE Ak (5
mg, “% 10%). 'H-NMR (400MHz, CDCI3) &: 10.69 (br, 0.3H), 10.33 (br, 0.5H),10.11 (br, 0.5H),
9.87 (br, 0.5H), 7.83-7.63 (m, 3H), 7.49-7.39 (m, 3H), 7.24 (s, 1H), 6.41(s, 1H), 6.07 (s, 1H), 5.74-5.67(m, 1H),
5.42-527 (m, 3H), 4.53 (s, 1H), 431 (s, 1H), 3.83-3.60 (m, 10H), 3.39-3.20 (m, 5H), 2.89-2.76 (m, 1H),
2.37-2.08 (m, 8H), 1.59 (s, 6H), 1.24-0.87 (m, 9H); LCMS m/z: 794 [M+H]"
STHEf 93: AG_081_A 1 AG_081_B
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BT BT AG 081-1 HIE K

¥iib 549 BB-22 (180 mg, 1.36 mmol) L) S HEFES (200 mg, 0.78 mmol)¥AfR/E — & HF %t (10 mL), ¥K
WEH RN LEN (352 mg, 2.78 mmol)ZZ BN, BALRY NI 1 /NI, R)5#ALEY) BB-59-3
(400 mg, 1.36 mmol) MIANKRRILH . HEH NaHCO; WA KB, & H e (20 mLx3) 2, &3
AHAE, HTKRBRS T, U8, IR ER SR 28 & 26l % HPLC 7 B4R 2 B s &9
AG_081-1 UK [FE A, 130 mg, % 21%). 'H-NMR (400MHz, CDCI3): 8: 9.91-9.79 (br, 1H), 7.42-7.36
(m, 4H), 6.52-6.43 (br, 1H), 6.36 (m, 1H), 6.03 (s, 1H), 5.18-5.16 (m, 1H), 3.67-3.58 (m, 4H), 3.42-3.40 (m,
1H), 2.28-1.86 (m, 4H), 1.15-1.05(m, 6H);
B2 LAY AG 081 A F1 AG 081 B HI&GH

BAEY AG_081-1 (50 mg, 0.11 mmol), BB-21 (66 mg, 0.13 mmol)i% T-iE & 747 DMF/THF/H,0 (2
mL/2 mL /2 mL)Ht, 2851 Pd(dppf)Cl, (16 mg, 0.022 mmol) F1 Na,COs (35 mg, 0.33 mmol), N, &t 3
I Ny TRAP B THE R 90 °C OBz 2 /hB, 4z ibim#s, BARREL. INAK (10mL) , A4 4FE (10 mL
x)EEW, GICMITAHE, MAETKIEGE, KRBT, ZREN, = R2&H % HPLC 53
A A2 B ARG AG_081_A (H U/, 6 mg, /3 7%)M AG_081_B (HOEIA, 5mg, /% 6%).
AG 081 A 'H-NMR (400MHz, CDCI3): §: 9.98-9.84 (br, 1H), 7.82-7.47 (m, 8H), 7.19 (s, 1H), 6.51-6.45
(br, 1H), 6.42 (s, 1H), 6.07 (s, 1H), 5.42-5.21 (m,3H), 4.33-4.31 (m, 1H), 3.82-3.48 (m, 11H), 3.09-2.98(m,
1H), 2.37-1.88 (m, 8H),1.16-0.87 (m, 12H); LCMS: m/z 739 [M+H]" AG 081 B 'H-NMR (400MHz,
CDCI3): & 10.31 (br, 0.5H), 9.88 (br, 0.5H), 7.84-7.37 (m, 8H), 7.21 (s, 1H), 6.53-6.42 (br, 1H), 6.42 (s, 1 H),

6.07 (s, 1H), 5.37-5.20 (m, 3H), 433-4.31 (m, 1H), 3.80-3.43 (m, 11H), 3.08-3.00 (m, 1H), 2.32-1.93 (m,
8H),1.15-0.85 (m, 12H); LCMS m/z: 739 [M+H]"
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SEHEf] 94: AA_007

B R 2k

HIR 1 LAY AA_ 007-2 5K

T, 1-IARE-1,2- R REF (AA_007-1, 690 mg, 5 mmol) ¥ T PUZMER (20 mL), {EZESLRY
TIAME Y BB-22 (660 mg, 5 mmol). FIRHHH: 6 /M, TLC Al Bi5e 5T 7, AR OR
Ry K ERTEOBARY SBRERST (1.6 g, 11.6 mmol) EJRT DMF 20 ml) ', ZiE FIIA 2,4-Zi8%
i (BB-1-1, 1.6 g, 5.8 mmol). ZFIRHIFE 1 /M, TLC Kl BI58 SR MMAK (20 ml) VKB, Z
MR 2B (50 m1x3) AHL. &HFANUE, FKBBRM T, dI8, IBRBERERN, REWEERME
BT CHMEBY 2R ZEE =4:1—1:4) BEIHRLEY AA 0072 GREMKR, 2.0g, PE 2R 85.6%).
LC/MS m/z: 490.8 [M+H]".
HIR 2. LAY AA 007-3 5K

Filn N, KLEY AA_007-2 2,428 mmol) VETHA 20 ml), IIABEERH (3.3g, 42.8mmol).
FERAMRY FHRZEER, i 12 /N, TLC Rl ) B SE R IE R H B =R, K 30 ml) KN,
LR T (50 m1x3) FEL HIFANUAE, FITOKRER T, I8, IBRBUEREEN, REWAER
FENT CRMmEY B8 =9:1-1:1) BB HisMLEY AA_007-3 GREOHR, 1.6, 773 83.8%).
LC/MS m/z: 448.7 [M+H]"
I3 A AA_007 M5

ERT, BiEY AA 007-3 (40 mg, 0.089 mmol), BB-21 (44 mg, 0.088mmol) & T 2 K& —H#/
K (2 ml/0.2ml) JREWEHH, ERRSF FIARERYY (20 mg, 0.188 mmol) M1 Pd(dppf)Cl, (6 mg,
0.0081 mmol). TERSARY FIMAE 100°C, FHEFE 8 /I, TLC AN MEEGAMEZE, O, I
WG, PR EE @ OS] & 2 B AR 2 B AR &9 AA_007 (KK, 20 mg, /=% 30.6%).
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LC/MS m/z: 737.2 [M+H]

S 95: AA_033

pas Y
N N
(@] o)
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N
: ot aG 00 G 0
N (¢] [e] N 0. N N
) T j—@—]t mors - )X
AA_007-3 AA_033-1 AA_033

HIR 1 LAY AA 033-1 5K

FET, BIEY AA 007-3 (300 mg, 0.671 mmol), XUEATIEANERES (255 mg, 1.01mmol) & T
ZHESH (10 ml), FERSMES T HIIAEEEESE (131 mg, 1.342mmol) 1 Pd(dppf)Cl, (50 mg, 0.067mmol).
T 110°C B 2 /NF, TLC Al B 58 SR IE A A R iR, I8, BT HH)E, REMEHREE
M (B 26 2 = 9:1-2:1) B3 HILEY AA_033-1 (85 mg, =% 25.6%). LC/MS  m/z: 495
[M+H]".

2. &Y AA 033 &K

FiRT, BLEY AA_007-3 (10 mg, 0.022mmol), AA 033-1 (10 mg,0.02 mmol) ¥ T 2 —FF —H
/7K (2 ml/0.2 ml) IREEFH, ERTET NIMAKERS (4.3 mg, 0.0404mmol) 1 Pd(PPh;); (2 mg,
0.002 mmol). ¥ 100°CI S 8 /M, TLC Rl ) Bi5g e R EIR, ik, I THSiE, &
PN RO & AR B B L& 90 AA_033 (Al &, 4.5 mg, 773 30.3%). LC/MS m/z: 735.5
[M+H]".
M%) 96: AA_008
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HIR 1 LAY AA 008 Ak

iR T, KLEY AA_007 (20 mg, 0.027mmol) ¥ THE (5 mL), ERTAT FIMAER (2 mg).
E 50°C K 50 psi EAE FRAL 12 /N, ARERR, 58, RBETERE, RS 8o sl &
Y EEFHFRMLEY AA_008 (AT, 8mg, % 39.9%). LC/MS m/z 739.3 [M+H]".
SHEf 97: AA_138

\ /
[ o)
)\ Y F°
NH HN
N

ZT O

O ™N
H
F | N\#\/>
|
VEOaUaS!
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s K

& R 2k .
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S Et00C” Q —_— i Hozc:l L . O OAST
= > COOEt 2 COOEt COOEt F COOEt
AA_138-1 AA_138-2 AA_138-3 AA_138-4 AA_138-5
¢
o

1. NaOH N \

. Ac0, ACON HN
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> F H d NN
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4, o F
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Br -
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KoCO3 AA_138-6 AA_138-7

AA_138
HIR 1 LAY AA 138-2 Gk

W 3-FR THEN (AA_138-1,30 g, 254.74 mmol), & B — ZFE (43 g, 249.74 mmol), XK (0.5 g,
4.5 mmol) FTLKLEE (45ml), B TFRIGEF. ZEBINME 125°C, #HiE: 24 /B, TLC &M v 585
JER AN R, SRS BRI IR, K SOSR BRI BRI N/K (30 g, 283 mmol /200 ml) ¥R,
FIRILEE 10 0%h. AlBE (100 mIx3) FH GIFANUAE, HTKBmERM T, JiE, WERETHERE
BRI HPMEEY AA_138-2 GBIETRE, 15 g, PR 27%). ML w4k, HEEMAT T —%. 'THNMR
(CDCl; 400 MHz): 6 5.68 (d, J = 2.4 Hz, 2 H), 4.16-4.10 (m, 4 H), 2.84-2.82 (m, 2 H), 2.44-2.39 (m, 2 H),
2.20-2.17 (m, 2 H), 1.27-1.22 (m, 6 H).
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HIR 2. LAY AA 138-3 Gk

K mdmmR e (11.2 g, 70.9 mmol) FF7K (60 ml), FERHFE /NI, IKBAEN, LRFFE 10°CLL R
TAb&4 AA 138-2 (5 g,22.1 mmol) FITNEY (6 mL) ¥, MiNsEe)s EiRMEEE®, TLC &l s
SRR EIABATIR AN K RS, SR IRHIRE 20 208, SRIGUORAREIE SCLUF, KRR
pHAEZR 2 724, FriRiE i s MR ] £ 1R S FR/DUZIRIE (50 mL/50 mL) 1RE A 3 Ik, &AL
M, BAKEBRBRE T, S0, IR TEAEREIHPMGEY) AA_138-3 (HE[FEE, 3.75 g, &%
58.5%). ML, BEENAT T %, '"HNMR (DMSO-d6 400 MHz): 6 4.07-4.01 (m, 4 H),3.01 (d,
J=11.6 Hz, 2 H), 2.66-2.59 (m, 2 H), 2.43-2.38 (m, 2 H), 1.15 (t,/= 7.2 Hz, 6 H).
HIR 3. LAY AA 138-4 5K

K& AA_138-3 (3.75 g, 12.9 mmol) ¥ THEMRAT (19 ml). KBAARTHE R 130°C, #iiH: 2 /T,
—RPENBSTREN (0.94 g, 11.5 mmol), 4KEE4F 130°C FHiHEE “EABR AR, AHESRE, A
FEE/K (10 ml/10 ml) KON, SigaEse 30 2080, A= WL (50 mix4) 28 &3A0HHE, HL
IKBREREN T4, 138, IR LR, WA ZENT (A 2R = 20:1-5:1) B3]
HFrL & AA_138-4 (EERYE, 2.9g, 7% 98.6%). 'H NMR (CDCl; 400 MHz): 6 4.19-4.14 (m, 4
H) 3.34-3.31 (m, 2 H), 2.66-2.59 (m, 2 H), 2.59-2.50 (m, 2 H), 1.25 (t, J= 7.6 Hz, 6 H).
B 4. LAY AA 138-5 &R

BALEY) AA 138-4 (2.0 g, 8.76 mmol) A T T/K “EF K (20 ml). A EIZE 0°C, 1 DAST (2.82 g,
17.53 mmol). IN5EHE, FihHFELR, TLC Kl S bL5e B 5K SOSREIADKK (20 ml), 75 g g
PR ANE OB pH (HE 7~8, &M G0 mlx3) ARl &IFANUM, MKW T5, Jig, 3%
WHETHAGER H ML EY AA_138-5 CREMIRY), 1.5g, /% 68.5%). i imalitt, BHiENA
T F—#. '"HNMR (CDCI3, 400 MHz): 6 4.18 (q,J = 7.6 Hz, 4 H), 3.34-3.29 (m, 2 H), 2.51-2.34 (m, 4 H),
1.26 (s, d=7.2 Hz, 6 H).
HIR S LAY AA 138-6 5K

KEFALAN (959 mg, 23.98 mmol) ¥ T /K (5 ml/Sml) JREVEFIT, A& AA 138-5 (1.5
g. 5.99 mmol). FEIRMFE 2 I, TLC Rl s Bise B fE e a7, FREEPE 77K (20 ml), 0 2M &
FRR pH (HE 1~2, &Pkt Q0mlx3) XE. AIFAHUM, FKMERM T, ok, e T%
FEBRRA ACEE 912 mg). K EARAAOFEAE (912 mg, 5.18 mmol) ¥ TEERRAET (15ml) &, KM
RRTHR BRI, Rk 3 /A, TLC Rl ) S 58 B S e T, A2 EMIRY (914 me). # A B
EMARYS (457 mg, 2.59 mmol) & T VUEMEEE (10ml) 1, 1A BB-22 (343 mg, 2.59 mmol), EiR#KEE 4
NI, TLC Aarill s B2 56 B 5 e+ 711, AR 2RISR Y (780 me)o K FIRKHHMIRY) (780 mg, 2.53 mmol)
TREECEE (1.09g, 5.06 mmol) ETZHE (Gml) F, A 24-TREZE (BB-1-1, 721.3 mg, 2.6
mmol). Z IR 3 /A, TLC Kl e bl se B IS IR R £ A, BRI ENT (R lBy 28R 2B
= 10:1-5:1) F2HFFMELED AA_138-6 CGHEMMRYE, 0.6 g, PP EH 19.8%). LC/MS m/z: 5289
[M+Na]".
HIR 6: LAY AA 138-7 5K

HIRT, Bib&Y AA_138-6 (600 mg, 1.19 mmol) & T H 4 (10ml), IIABERR%: (784 mg, 10.18
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mmol). FERSAP FTHEERER, TR, TLC KRN EEREAIERR, MAK 10ml) #X
R, ZFEZEE (30 mlx3) ZEHL, &IANAE, FIKEREN TR, 98, JRREJERR 23R, TRE Y
ZERTEN (AW R OB =9:1-1:1) [2|BFsLEY AA_138-7 GEEAE R, 90 mg, 7% 16%).
LC/MS m/z: 487.0 [M+H]".

IR T: WEY AA_138 B

IS AA_138-7, BB-21 AJE KL, ZH8 AA_00 F20 58 3 5 BOTIER BG4 AA_138. LC/MS
m/z: 775.5 [M+H]".
M%) 98: AA_160

AA_160
S N
R 2R
O\\S/,O
0 o] D wCOO0Bn wCOO0Bn wCOOBN
O BrBr. KCO: . B0~ =~ KMno, ~ HOL Ac,0,AcONa o
OH ———————» OBn  An 138-1 —  Ho,C =
o) o it 'COOEt COOEt COOEt
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|
OYO
1. (COCI), )\N'NH 1. LiOHH,0
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COOBn .COOH
OH 0, w Ha, PAIC 0 - 2. O . 2. P
L O e O A o 0L
—_—
o COOEt o COOEL /" HN—NH OEt Br
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\ \ hg /
OYO OYO HN & o
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)\N,NH )\N NH Y )\Omo HT
o) \o‘\*o o o \‘e‘%o j:O\B H\(‘D o \\\"Lo OJ\/N/\
i o PO X o P

AA_160-9 AA_160-10 AA_160

HIR 1 LAY AA 160-2 15K

HE SR LB (AA_160-1,50 g, 347.2 mmol) SRR (95.89 g, 693.8 mmol) & T DMF (1500
ml) 1, FR FHIRER (59.34 g,346.9 mmol). FEEAFE 12 /NS, TLC KRR RLTE L G I 2.8 2.8
(2L) #BERNM, FHK (100 mL > 4) AR K (200 mL) ¥edk. &IHFAHUE, HEKEBRI T,
e, BETOETEAE AR BAMEEY AA 1602 GREGHRY, 79, F 97%). LT 4k,
BRI T F—#. '"HNMR (CDCI3, 400 MHz): 6 7.38-7.37 (m, 5 H), 6.90 (s, 2 H), 5.24 (s, 2 H), 4.26 (¢, J
=6.8 Hz, 2 H), 1.31 (t,J= 6.8 Hz, 3 H).
HIR 2. LAY AA 160-3 15K

PL3-BR T U0 (AA 138-1,15.43 g, 130.6 mmol), AA_160-2 (30 g, 128 mmol), XF 7K " F} (0.24 g, 2.18
mmol) JMER, 1508 AA_138 9% | AT, BEEY AA_160-3 36g, 7% 97.5%). 'HNMR
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(CDCI3, 400 MHz): & 7.36-7.31 (m, 5 H) ,5.71-5.66 (m, 2 H), 5.19-5.08 (m, 2 H), 4.13-4.07 (m, 2 H),
2.94-2.86 (m, 2 H), 2.43-2.42 (m, 2 H), 2.22-2.19 (m, 2 H), 1.20 (t, d = 2.8 Hz, 3 H).

B3 LAY AA_160-4 &R

PIELEY) AA_160-3 (38 g, 132 mmol), F4GERET (64.5 g, 409 mmol) AJEEL, 7K (330 mL) FiAH,
PR AA_138 298 2 (5 BT, 1B EML S AA_160-4 (44 g, 722 95%)."H NMR (DMSO_d, 400 MHz)
0 7.36-7.31 (m, 5 H), 5.07 (s, 2 H), 4.02-3.98 (m, 2 H), 3.11-3.05 (m, 2 H), 2.66-2.62 (m, 2 H), 2.42-2.37 (m, 2
H), 1.12 (t,J=7.2 Hz, 3 H).
B 4. LAY AA_160-5 &R

PIALEY) AA_160-4 (13.5 g, 38.3 mmol), BEFRET (67.5 mL), EEFRHN (2.7 g,33.7 mmol) NIERl, %
HEAA_138 08 3 & RTE, BEIEY AA_160-5 (7.0 g, 7% 63.1%). 'HNMR (CDCI3, 400 MHz)
0 7.36-7.32 (m, 5 H), 5.17 (s, 2 H), 4.14-4.10 (m, 2 H), 3.44-3.36 (m, 2 H), 2.68-2.61 (m, 2 H), 2.56-2.49 (m, 2
H), 1.19 (t, d=7.2 Hz, 3 H).
HIR S LAY AA 160-6 15K

BEY) AA_160-5 (5.0 g, 17.2 mmol), Z ¢ (10.6 g, 172 mmol) FT HZ (150 ml), JIAXTHA
iR —/KEY (163 mg, 0.86 mmol). MR RIERMAY T FHRERG, #HEER, TLC Kl 58
BEARNEER, FK (0mlx3) FMAEIiAK (0ml) ¥k, AYVUEH LK TR, Sk, 1EK
BETHFEE 2 HbsME &Y AA_160-6 (BE[ER, 3.2g, M3 55%). FEMIEmalith, HENAT F—
#. "THNMR (CDCI3, 400 MHz): 6 7.35-7.31 (m, 5 H) ,5.17-5.11 (m, 2 H), 4.11 (q, J= 2.0 Hz, 2 H), 3.91-3.88
(m, 4 H), 3.34-3.27 (m, 2 H), 2.25-2.23 (m, 2 H), 2.22-2.09 (m, 2 H), 1.19 (t, d = 6.8 Hz, 3 H).
HIR 6: LAY AA 160-7 15k

FIR T, ST AA_160-6 3.9 g, 11.7 mmol) T 4BE (40 ml), FERSIRT RN 10%4L% (0.5
2)o 7E 50°C K 1 atm S N RBL 3 /M, A =i, i, I A7 E R 2 B At &4 AA_160-7

CEOMPIRYD, 2.7 g, 7238 94.7%); R4k, BN T T —4% . 'HNMR (CDCI3, 400 MHz): § 4.20-4.15

(m, 2 H), 3.94-3.90 (m, 4 H), 3.33-3.24 (m, 2 H), 2.26-2.23 (m, 2 H), 2.23-2.09 (m, 2 H), 1.27-1.23 (m, 3 H).
HIR 7 LAY AA 160-8 15K

ZIR T, BHEY AA_160-7 356 mg, 1.46 mmol) & T —EF 4T (2 mL), MINEBIE (371 mg, 2.92
mmol), AP DMF 10 % B ZIRHEEE 2 /B, TLC K s Bl 58 56 5 e a7, 15 B BEa (a4
¥ EABEE A EAARE T & HE S ml), KR EZE S CLLN, A BB-22 (192.6 mg, 1.46 mmol), &
JETIN =2 % (884 mg, 8.76 mmol), ZiRHFLA, TLC Rl B 58 JE Ik R 22057, IR A&t
RHENT (HMBY 2R R = 10:1-53:1) BEIHREY AA_160-8 (BEMR, 670 mg, WL=%H
76%). "HNMR (CDCI3, 400 MHz): 6 : 4.77-4.75 (m, 1 H) 4.15-4.04 (m, 2 H), 3.86-3.84 (m, 3 H), 3.72-3.65
(m, 4 H), 3.48-3.53 (m, 2 H), 2.75-2.25 (m, 2 H), 2.25-2.20 (m, 2 H), 1.20-1.17 (m, 3 H), 1.04-0.97 (m, 6 H).
HIR 8 LAY AA 160-9 15k

FiR T, K& AA_160-8 (670 mg, 1.87 mmol) ¥ T FEE/K (2.5 ml/2.5 ml) JEEHEFIH, A
—KEEEIH (307 mg, 7.5 mmol). 60°C FHEEE 6 /M, TLC Al B s m A HE =, i IM
BT pH % 2~3, A& F R G0mlx3) . &IFEHAH, FIKMRMN T, 3, ik
TUA, [FEREHEAE (210 mg). ¥ EARREHEAE (210 mg) SRR (178 mg, 1.28 mmol) £k
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T DMF (5ml) 1, =& FIA 2.4-RZKZE (BB-1-1, 177.92 mg, 0.64 mmol). FEigH#E 2 /N, TLC
R e B 5E S JE o R SRR 20 ml) A, ZBRZER (50 m1x3) FEHX. &AL, ALK T
B, JuE, IBRERERA, REMAERHEEN (AMEN 2R 28 = 10:1-53:1) FEI A EY
AA 160-9 (FEEMIRYI, 700 mg, 723 71%). LC/MS m/z: 529.3 [M+H]", 549.0 [M+Na]
AR 9. hEY AA 160-10 BIE K

FIRT, BILEY AA_160-9 (70 mg, 0.133 mmol) AT HE (20 ml), MMABERRE: (204 mg, 2.65
mmol). FERSAT FTHEE R, LR, TLC KRN EEREAIERR, IMAK 30ml) #X
L, ZFEZEE (50 mIx3) ZEHL, S IANAE, FIKREAN TR, 8, JRMRIERR 22, TRE Y
SR ENT (HMBY R R = 10:153:1) BEIHIMEEY AA_160-10 GHAFEK, 40 mg, 7%
60%). LC/MS m/z: 507.1 [M+H]".
IR 10: hEP AA_160 & L

PLLEY) AA_160-10, BB-21 NJERL, ZH AA_007 HI& RGP 3 &L &Y AA_160. LC/MS m/z:
797.5 [M+H]".
% 99: AA_014

\
OYO YO
)\N,NH HNJ\)\

B R 2k

\
OYO YO
)\N,NH HN)\)\

-

AA_01a
HIR 1 LAY AA 014-2 5K

K& BB-22 (0.5 g, 3.8 mmol) ¥ FPUENLMR (10 ml), 7E 10°C FHIA 1-3F L f-1,2- R R BT
(AA_014-1,0.88 g, 5.78 mmol). 10°C FHF: 14 /N, TLC Rl i B2 58 5 fE e TIE 7, B2 ERRY)
(1.3 g). ¥ FREAKIRY SHIRA (1.3g, 9.2 mmol) 23T DMF (15 ml) ', FE FIIA 2,4-RE
ZHi (BB-1-1, 1.3 g, 4.6 mmol). 7£ 10°C F##E 12 /M, TLC Kl i B 52 55 A K (10 ml) 33 KB,
LR LT (100 mlx2) XHL &HANUE, FTOKERERMTEE, I8, IRBRIERRZHER, HREYah:

XL ZT O
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A ENT (RlB 2R 2B = 10:1-53:1) B2 AAEY AA_014-2 (1 g, B ™% 359%). LC/MS
(EST) m/z 482.9 [M+H]
B2 LAY AA 014-3 &R
iR, BEY AA_014-2 (1 g, 2.1 mmol) W THIK (60 ml), MIABSEREL (10 g, 130 mmol).
FERSLRT NI 120°C, HiiHE 6 /NI, TLC farill ) Mg B R v Sl = =00, K (50 ml) R [,
LR T (100 mIx3) ZHL, &HANUH, FTOKBRERTEE, I8, IR AR, HREYah:
AL ENT (OB O Ol = 10:1-1:1) [2IBFRHEY AA_014-3 (0.2 g, 7% 20%). LC/MS  (ESI)
m/z 460.9 [M+H] *
I3 A AA_014 [ME L
FIRT, BILEY AA_014-3 (50 mg, 0.11 mmol), BB-21 (54 mg, 0.11 mmol) ¥& T 2 —FF —HEk/K
(2 ml/0.5 ml) WBEWAH, ERTET NIAKRRY (35 mg, 033 mmol) 1 Pd(PPhs)s (13 mg, 0.011
mmol). T 120°C K3 10 40%F, TLC fill e Mg fFve = =R, W38, IREHEA)GE, REY
2 RO ) & B A3 B AR A AA_014 (4.7 mg, 7% 6%). LC/MS (ESI) m/z 751.2 [M+H]" 'H
NMR (400 MHz, CD;0D) ¢ 7.84-7.74 (m, 8 H), 7.69-7.67 (m, 2 H), 5.21-5.18 (m, 1 H), 4.63 (brs, 1 H),
4.26-4.24 (m, 1 H), 4.02-3.99 (m, 1 H), 3.92 (m, 1 H), 3.80 (s, 3 H), 3.68 (s, 3 H), 2.40-2.19 (m, 2 H), 2.08 (m,
3 H), 1.82 (m, 3 H), 1.31 (brs, 1 H), 1.21-1.20 (m, 4 H), 1.02-0.92 (m, 12 H).
SEHEf] 100: AA_013_A F1 AA_013_B
|

) b_o b o b_o
o ? o~ Ex
SePigips<jes Pigig s

N

I
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I

AA_013_B AA_013_A
E IR .
&
N\ O
L ! e
0 N\ o. )\)\
3 — put .
°

KoCO3 AA_013-2 AA_013-3

~
Fow.g o
5oLt Oﬁf&.«“f}oﬁ\“ﬁ

N

ye
U
%
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\ZIO

AA_013 AA_013_B AA_013_A

HIR 1 LAY AA 0132 G K
W& BB-22 (1 g, 7.6 mmol) & T VISR (10 ml), 7E 10°C FAMAIRE-1,2-3F CUks — 52 RET
(AA_013-1,1g, 6.5 mmol), 10°C FHEH: 14 /M, TLC il ol 5e S n e Tia 7, SRl amRy (1.8
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g); LFmdifh, BEENAT N 2. K ERLORRY SR 2 g, 14.0 mmol) &iF T DMF (20 ml)
L, 2 10°C RN 2,4-—RKZE (BB-1-1, 2 g, 7.0 mmol). 10°C F#itdE 12 /MK, TLC #3052 5 58 B 5
IAK (10 ml) FRIN, ZBREER (100 mlx2) %E. &IFAHAHE, ATKMBRMTE, 9%, K
TR EIEH, FREMAERERAEENT (WY 2R 2B = 10:1-53:1) HEIHREY AA_013-2 (1 g,
Wb 773 31.9%). LC/MS m/z 482.8 [M+H]
HIR 2. LAY AA 013-3 G K

FRT, HHEW AA_013-2(1 g, 2.1 mmol) I THK (40ml), MAEERKRE (7 g, 91 mmol). 7E%E
SR 120°C, R 6 NI, TLC fill e e B R H = 205, IIAZK 30ml) HRKRN, &
MR 2B (50 m1x3) AHL. &HFANUE, FKBBRM T, dI8, IBRBERERN, REWEERME
BT CHMEY ZBRZEE =10:1—-1:1) BRI HFREEY AA 013-3 (0.4 g, 7% 41.7%). LC/MS  m/z 464.7
[M+H] *
PR3 A AA_O13 B

FiR T, K& AA_013-3 (300 mg, 0.65 mmol), BB-21 (330 mg, 0.65 mmol) & T 2 8¢ Fl#/
K 3 ml/0.5 ml) JREWEFIH, RIS T IIABRIREY (210 mg, 1.95 mmol) 1 Pd(PPhs), (150 mg, 0.13
mmol). i 120°C e 10 73%h, TLC Fill e Bi5g BG4 M2 =i, 13, IR TEE, REY
2 RO ) £y B A 3 B AR A AA_013 (53 mg, 7% 11%). "HNMR (400 MHz, METHANOL-d,)
80.79 - 1.35 (m, 14 H) 1.43 - 2.13 (m, 10 H) 2.17 (br. 5., 5 H) 3.03 - 3.26 (m, 2 H) 3.67 (br. 5., 5 H) 3.82 (d,
J=1531Hz, 5 H) 4.25 (d,J=7.03 Hz, | H) 4.49 - 4.73 (m, 1 H) 5.19 (br. s., 1 H) 7.33 (br. 5., 2 H) 7.68 (br. .,
8 H).
P 4: AA_013_A 5 AA 013 _B &K

&9 AA_013 (40 mg, 0.05 mmol) £ F1 SFC il %73 B 5 2| Hbrib &9 AA_013_A (165 mg) 5
AA 013 B (145 mg). AA 013 A:'HNMR (400 MHz, CD;0OD) & 7.81-7.67 (m, 8 H), 7.34 (brs, 2 H),
5.21-5.18 (m, 1 H), 4.26-4.24 (m, 1 H), 4.03-3.89 (m, 2 H), 3.85-3.81 (m, 2 H), 3.67 (s, 3 H), 3.52 (brs, 1 H),
3.37 (s, 3 H), 3.25-3.09 (m, 2 H), 2.37-2.20 (m, 2 H), 2.12-1.91 (m, 5 H), 1.51-1.49 (m, 2 H), 1.10-0.92 (m, 14
H), 0.80 (m, 2 H). AA 013 B : 'H NMR (400 MHz, CD;OD) & 7.78-7.68 (m, 8 H), 7.36-7.33 (m, 2 H),
5.19 (m, 1 H), 4.26-4.24 (m, 1 H), 4.05-3.91 (m, 2 H), 3.84-3.80 (m, 2 H), 3.67 (s, 3 H), 3.52 (brs, 1 H),
3.37-3.10 (m, 5 H), 2.37-2.29 (m, 2 H), 2.06-1.93 (m, 5 H), 1.51 (m, 2 H), 1.09-0.92 (m, 14 H), 0.79 (m, 2 H).
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SeHEfs] 101: AA_090_ A F1 AA_090_B

AA_090_A AA_090_B
R 2R
[
\O ng OYO
o.
Y )l NH HN Q o
Pt o o 7 g
L A O N 0PNy d o
N~ O (o] <:1 H H »
. N AA_090-1 "/"/N O Nl
e al — U
N/ OH TIO
BB-14 AA_090-2 AA_090-3
|
! Oy I
o.
YO /LN,NH O 0

AA_090_A AA_090_B

AP 1. LAY AA_090-2 &k

=R T, B EY BB-14 (303 mg, 0.814 mmol), AA_090-1 (200 mg, 0.74 mmol) ¥ F DMF/ THF/H,0
(2mL/2 m12 mL) BEHEFF, ERSIRY SIABRIRE (156 mg, 1.48 mmol) 1 Pd(dppf)Cl, (15.7 mg,
0.02 mmol). TERSAT FIIE 110°C, #EHE 2 /M, TLC Kl s GAME=R, JiE, R
ETHEAG, REMERERMEZEN (BB 2R LB =1:2) B2 HRLEY AA_090-2 (220 mg, =%

68%). LC/MS m/z: 437.0 [M+H]".
AP 2. LAY AA_090-3 &k

FiR T, KILEY AA 090-2 (220 mg, 0.504 mmol), N-ZEFEX (ZHHFEBE) T (197 mg,
0.55mmol) ¥ T-PUEM (10 ml), MIABREREY (104mg, 0.75 mmol). 7E 30°C FH+E 5 /Nif, TLC &
RPLSEERIE K (10 mL) VKRN, ZBRZEE (50mLx3) R, &FHEHM, KR T,
TR, IRV B A, AR B A KA BT (A LR B = 1:3) 153 HFRMLE AA_090-3 (88

mg, 2% 30.9%). LC/MS m/z: 570.0 [M+H] ™.
ARE3: ALEY AA_090-4 15 R

ERT, BHEY AA_090-3 (88 mg, 0.154 mmol), XUESMIELHIEZEE (58mg, 0.232 mmol) AT —
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HANM G mL), RSP FIABERRMA (29.4 mg, 0.3 mmol) A1 Pd(dppf)Cl, (10.9 mg, 0.015 mmol).
RS PR 90°C, Hitd: 4 /NI, TLC &l MSEEEFA M B =R, ik, ERETERE,
R ENT (BB 2R 2FE =9:1—-1:4) BRI HMEEY AA 090-4 (60 mg, 722 70.8%).
LC/MS m/z: 547.1 [M+H] "

PR 4 AV AA_090 [FE L

PILE AA090-4 (60 mg, 0.110 mmol), AA 013-3 (61 mg, 0.132 mmol) NEEL, ZHE AA_013
B 3 AT, ZF M SFC fl& B8B83 EY AA_090_A (10 mg) 5 AA_090 B (9 mg).
AA_090_A: LC/MS m/z: 803.6 [M+H]". AA_090_B: LC/MS m/z: 804.3 [M+H]".
SEHE%) 102: AA_029

|
00

/
) e
)\N'NH N\N/k

I

B R 2k

\
0 o}
X
)\N,NH j:q /O:t )\N,NH Si) )\N,NH HN\N*
B—B, N
0 s \ (o] 0 Q
-0 OO~ -0~

AA_013:3 AA_029-1 AA_029
HIR 1 LAY AA_ 029-1 5K

FRT, HHEY AA_013-3 (50 mg, 0.11 mmol), FUBAEREEMFLTE (56 mg, 0.22 mmol) ¥ VU
Rl (1 ml), FERSRY FIABSELS (33 mg, 0.33 mmol) A1 Pd(dppf)Cl, (10 mg, 0.011 mmol). F#IK
100°C 282 60 738k, TLC Frl s b 5E R A 0 3 i, 138, IR ARG, BEmaEREEN (A
WEF 2R ZEE =10:1-1:1) B2 HirLEY AA_029-1 (50 mg, 7% 89%). LC/MS m/z511.1 [M+H]".
P2 WEY AA_029 (M5

ZRF, BHEY AA_013-3 (50 mg, 0.11 mmol), AA 029-1 (50 mg, 0.097 mmol) AT DMF/
THF/H,O (0.5 ml/0.5 ml/0.5 ml) IBGHEF T, ERIAY FMARES 25 mg, 0.22 mmol)
Pd(dppf)Cl, (10 mg, 0.011 mmol). I 100°C J 5 30 404F, TLC fill je s g e e 1 e, bk, 3k
WETHRA G, 5% B s oA 42> B A3 2 H AR LA AA_029 (7.5 mg, 772 9%). "H NMR (400
MHz, CD;0D) 6 7.69-7.65 (m, 8 H), 7.56-7.55 (m, 2 H), 4.57-4.45 (m, 2 H), 3.72-3.63 (m, 6 H), 3.34 (m, 1
H), 3.11 (m, 1 H), 2.12 (m, 1 H), 1.95-1.76 (m, 7 H), 1.65-1.38 (m, 5 H) , 7.47 - 7.75 (m, 6 H), 0.99-0.92 (m,
18 H), 0.68 (m, 1 H). LC/MS m/z 767.3 [M+H]".
L) 103: AA_100
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HIR 1 AW AA 100 FIH K

L&Y AA 029-1, AG 014 _10-A NEEL
AA 100, LC/MS m/z 792.5 [M+H]".
L) 104: AA_108

B R 2k

g BT

AA_10841 AA_108-2

)\N’NH
AA 013-1 & NH40Ac o
HBr > o] —N N

QO

AA_100

ZH AA_029 TP 2 BE T EERI RS2 EY
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/ HN—NH
BB-22
DIPEA
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O O, _0
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BB-21 _ N =N N
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AP 1. LAY AA_108-2 &k

¥ 5-ZBERE-2-IRMLE (AA_108-1, 2.00 g, 10.00 mmol) ¥ T-VKEERE (30 mL). IR (1.60 g,
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10.01 mmol), R/ETHINEIREE (0.68mL, 6.00 mmol). ZFEEIHHE 4 /N, TLC K S B 5 5 5 e T A7
JEEE HAE &4 AA_108-2 (LA, 3.60 g). P2 M B4k, BN T F—%. '"HNMR (CDCl,,
400 MHz): 6 8.88 (s, 1 H), 8.13 (m, 1 H), 7.71 (m, 1 H), 7.63 (m, 1 H), 4.56 (m, 2 H).
HIR 2. LAY AA 108-3 5K

K& BB-22 (6.5 g, 48.65 mmol) ¥ T- DU (100 ml), HIAMN-1,2-3F b — B IR BT
(AA_013-1, 5 g, 32.43 mmol). ZRHE: 6 /N, TLC Kl B 5e e E e, ARLaRRY (1.2
g)o ¥ FIR TSR (0.50 g, 1.75 mmol) 5 = RN E L L (0.27 g, 2.10 mmol) ¥ T DMF (7 ml) 1,
AHZE0C, IALEY AA 108-2 (0.63 g, 1.75 mmol). 0°C FHE#E 2 /M, TLC Kl s B 5E B S N
K (Q0ml) FEKK, ZEEZER (50mlx3) FEHL. &AM, KGR TR, SIE, FHER0RER
RV, WAL EN (HMB/ZRZE =2:1) B2 ER A AA_108-3 (AMFEA, 0.11g,
Wi 773 13%). LC/MS m/z: 485.9 [M+H]".
B3 LAY AA 108-4 &R

FiRT, K& Y AA_108-3 (0.11 g, 0.19 mmol) FTHZE (50 ml), IAEEFRE (0.81 g, 10.51
mmol). FERSAT FTHEE R, TR, TLC KRN EEREAINERR, MAK (50ml) %X
KRB, ZPRZHEE (100 mIx3) FEH. &IHAHE, FTOKMBRATEE, 08, IR £, R
WGRERHEENT (M 2R 2B = 32428 2. FR) BRI H a9 AA_108-4 (BEREE, 0.10g,
FEE 70%). LC/MS m/z: 466.0 [M+H]".
L4 EY AA_108 [FE L

LS YD AA-108-4, BB-21 AJE KL, R AA_013_A F5 0% 3 (& U754 &5 210 &Y AA_108.
LC/MS m/z: 754.6 [M+H] ",
LBl 105: AA_072

[
o P
Y HN
o4 be
G o

AA_072

B R 2k
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e Q

AA_072-1 AA_072-2 AA_072-3

. — . 7 ’
q 2 g MB ° - X / i
Cm r_ O ( r N’Br NIB\O

AA_072-3
AA_013-1
3 NH,OAC AA 0724 AA_072-5
[
OYO /
o)
HN \ o)
O Y
)( Y HN
0P N )\ _NH
N
P AKX
Br |
LN H N\l(‘\/
BB-27-5 _ i N N\_N
- )

HIR 1 BT AA_ 072-2 5K

FIE T 6-I-2-22 FER(AA 072-1, 10 g, 39.83 mmol), N,O-— F i Eh R £ (5.05 g, 51.76 mmol),
TRNHEZ I (1544 g, 119.49 mmol) ¥ T DMF (100 ml), M HATU (23 g, 59.7 mmol). =&
P4 /N, TLC R NSERTS, IINF AR T BmE (300 mD, ARG KK, AYUHAL
KERERAN T, 1, IETUIE TG 152 Weinreb % (5.8 g, 773 90%). P HhLR4lith, HER
AT T, K LR Weinreb Bl (5.8 g, 35.9 mmol) & TPUENLE (25 mD) 1, AEIZE 0°C, 22187
IR R B 1) R (3 mol/L, 7.9 mL, 23.7 mmol), 5, FRMEE 2 /AT, TLC Kl pi5e s
JE NN EACEEE (S0 mL) BRI, ZRZHEE (50 mlx3) B, SIFANM, TR T,
g, IR TEERANEY AA_072-2 (AAaFEE, 4 g, 7% 404%). FERETRAL, BN
AT F—#. IHNMR (CDCI3, 400 MHz): 6 8.43 (s, 1 H), 8.06 7.85-7.80 (m, 2 H), 7.85-7.80 (m, 2 H), 7.65
(d,J=2.0 Hz, 1 H).

HIR 2 LAY AA 072-3 G K
HHEY AA_072-2(3.5 g, 14.06 mmol) ¥ T-VKBETR (30 mL) Y, ZB R INHEIR (2.2 g, 14.06 mmol),
T EE, EIRMEE 1 /BT, TLC ARl SR 58 B f5 AN /K (80 mL) o W A [E 44, 15 2 H ¥R &4 AA_072-3
(HERE, 1.74g, 723 37.82%). =L T4AN, HEMNAT F—». IHNMR (CDCI3, 400 MHz): §
8.12-8.05 (m, 2 H), 7.88-7.85 (m, 3 H), 7.83-7.68 (m, 1 H), 4.56 (s, 2 H).
3. 1bEW AA 072-4 K&

K& 2 BB-22 (1 g, 7.6 mmol) ¥ T PUERKM (10 ml), 7E 10°C FIIAIRR-1,2-3F Cbt — SRR
(AA 013-1,1g, 6.5 mmol). 10°C FHEHE 14 /NI, TLC Rl je b 58 B G e T 7, BRI OERY (1.8
2). K LRI ERRY (1.8 g, 6.3 mmol) SHREREY (1.7g, 12.6 mmol) &% T DMF Q0 ml) #, =Fi& T
I AA_072-3 (1.74 g, 6.3 mmol). ZiR#HFE 3 /N, TLC KM B SEEEMAK (10 ml) #K RN,
LR (100 mIx2) FEHL, EHANAE, HTOKBRBRETR, &8, IERETEAE S 25 OMRY

(3.8 g, =2 88.4%)= M LAk, BEMNAT F—H. R N, % LREAHRY Qg 428 mmol) &
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THZR (100ml), MIAEEERE: (4.9g, 63 mmol). FERIRY FAHRZ IR, ik 15 /M, TLC farill 2
PSRRI Z R, K (100 ml) ERRB, ZFRZEE (300 mIx3) XM . &IFANAE, FEKE
TN, U8, JERBUERR AN, REMARRHENT (BB LR B = 10:1-53:1) {52 Hix
&Y AA_072-4 (BEEFEIR, 1.0g, 723 30.3%). LC/MS m/z: 514.8 [M+H]".

B 4. LAY AA 072-5 &R

FiIRT, BILEY AA 072-4 (500 mg, 0.97 mmol), XUEATHELIIEREE (371 mg, 1.46 mmol) & T —
FA (10ml), ERSAEY FIAERES (191 mg, 1.95 mmol) 1 Pd(dppf)CL, (71.2 mg, 0.097 mmol).
FERAMRY NIIFAE 100°C, #iHE 2 /BB, TLC A&l B e 5 AR R =R, ik, IRBETEE,
W EERERAEENT (HMEY LR LB =20:1-2:1) B2 HIRMEEY AA_072-5 GEEAREE, 395 mg,
2% 72.5%).  "HNMR (CDCls, 400 MHz): 6 : 8.43-8.31 (m, 1 H), 8.19 (brs, 1 H), 7.89-7.81 (m, 4 H), 7.34
(m, 1 H), 3.86 (s, 3 H), 3.22 (m, 1 H), 1.89 (m, 1 H), 1.52-1.50 (m, 1 H), 1.39 (s, 6 H), 1.27-1.23 (m, 12 H),
1.11-1.10 (m, 4 H), 0.88 (m, 2 H), 0.56 (brs, 2 H).
B S: AA 072 &K

ZEH T, % AA_072-5 (40 mg, 0.071 mmol), BB-27-5 (31 mg, 0.065 mmol) ¥ T DMF/ THF/H,O (1.5
ml/1.5 ml/1.5 ml) IBEHFF, ERIRF FMAKRES (14 mg, 0.13 mmol) A Pd(dppf)Cl, (5 mg,
0.0065 mmol). EZLRI NINFE 100°C, ALK, TLC Rl e Mg md MBS, o), MK
WET ARG, Tk W W02 e B ) 4 70 B AR 2 B ARt &4 AA_072 CAAE A, 4 mg, 722 7.4%).LC/MS
(m/z) 833.7 [M+H]".

PIALEYD AA 072-5 NJFEL, S0 AA_072 HAETE 5 & RTE, &l FERPILED.

i
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AA_096-1 AA096.2 AA_0%

HIR 1 BT AA 096-2 15K

Kb &% BB-22 (6.5 g, 49.24 mmol) ¥ T-PUENEM (100 ml), ANAMRZ-1,2-3F ke —FR2 BRI
(AA_013-1, 5 g, 32.43 mmol). ZRHE: 6 /N, TLC Kl B 5e e E e, ARLaRRY (1.2
g)e K LR TEERY) (528 mg, 1.86 mmol), (R)-4-1R-A-FEZHF I (AA_096-1, 385 mg, 1.92mmol) T
T RWEZEE (452 mg, 3.5 mmol) ¥ T DMF (5 ml) ', A HATU (730 mg, 1.92 mmol). iR #iHE
1/pEf, TLC Rl R BLSEHEIEIIAIK 20 ml) KRN, ZBRZER (50 mix3) ZEH. &IAHHE, Ak
IKBREREN T4, I8, JEMRERRZIRT, REMSRRMHEN (AW ZRE =2:1-1:4) 521H
WA AA_096-2 GRFEEER, 0.65g, B3 753%). LC/MS m/z: 469.8 [M+H]".
P2 WEY AA_096 [FE K

FIR T, BIEY AA_096-2 (40 mg, 0.0854 mmol), BB-21 (51 mg, 0.102mmol) T DMF/ THF/H,0
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(2 ml2 ml2 ml) EEHEFH, AR FIMABKEES (18 mg, 0.17lmmol) 1 Pd(dppf)Cl, (3 mg,
0.0041 mmol). fERSARY FIMMAE 100°C, FHEPE 8 /I, TLC AN MR GAEZE, O, I
WG, PR EE @ OS] & 2 B AR 2 B AR &7 AA_096  (IEHE, 14 mg, f=% 21.6%).
LC/MS m/z: 380.0 [M/2+H]".

SEHE%] 116: AA_097

B R 2k

] s —{ F;S\)\ VAN ‘é\fo

/O—< N—NH 0P N—NH HN

1 HN—NH H

o ' BB-22 o] o} N| b oy

2 o o B N\ _N O H
© HoN HN o N H

© \ Br 5 BB-21 _ I

AA_013-1 $ s r > s NN

AA_097-1

HIR 1 BT AA_ 097-2 5K

AP AA_097-2 FIRYE AA_096 F2B08 1 (& 541 %52, LC/MS m/z: 469.8 [M+H].
AP 2: AA 097 &R

A AA_097 FIARYE AA_096 B TR 2 (& BT 2% 15 2] . LC/MS m/z: 379.9 [M2+H]".
SEHER 117: AA_106 F1 AA_107

B R 2k
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=~ Ho PaC_ ez o NHOAc_
| o — 0
o
AA_106-1 AA_106-2 AA_106-3 Bf d

BB-1-1
AA_106-4 AA_106-5
KoCO3

T O

Z

v s ‘s
f o IJN} RY ’JN}

Wﬁ . 0 ok 70
N N | @ N e |N
B 0 o

HIR 1 LAY AA 106-2 5K

BT 9% —FRET (AA_106-1, 4.00 g, 40.79 mmol) 5 (4.00 g, 58.76 mmol) J&&. Wil 65°CIx
B2 10 738, TLC faril 5o 82 58 58 5 ve 2N 2= =0, e [ RBHAn, FIAMEE/ B (6 m1/24 ml) VRS AP
W REAR, FHEE] AA 10622 (AR, 6.57g, % 96.9%). "HNMR (CDCl; 400 MHz): 8 6.37 (s,
2 H),5.45 (s, 2 H), 3.18 (s, 2 H).
B2 LAY AA_106-3 &R

KALEY AA_106-2 (3 g 18.06 mmol) ¥ T DU (50 ml), AER SR FIIA 10%5H% (1.89 g).
EERMA 1 atm SEASE TR 5 /BB, TLC Al e B 5 B a1 ik, IRNE I35 5 43 2 B A ik &9
AA 106-3 (A, 2.99 g, 25 98%). P LA 4L, BN T T —%. 'HNMR (CDCls, 400 MHz):
85.02 (m, 2 H), 3.16 (s, 2 H), 1.87 (m, 2 H), 1.61 (m, 2 H).

3. 1bEW AA_106-4 K&

¥ A6-EY BB-22 (0.79 g, 5.95 mmol) & TPUEFLR (15 ml), MALEY AA_106-3 (1.00 g, 5.95
mmol). IR 2 N, TLC Kl fe B 58 B S e TI71, R EIEERIRY (1.79 g). =i EHR4li,
HEMNAT T 5. B EREORIRY SHEBH (1.65¢, 11.92 mmol) &I T DMF (10 ml) &, =&
I 2,4-Z38K 2 (BB-1-1, 1.66 g, 5.96 mmol). & £ 2 /N, TLC #5258 B F K (20 ml)
WRIRBL, CRREE (50mlx3) FEE. SIFANE, HTOKBRBRATEE, Sl IERRERERT, 5%
B ERAT RN (B RO =4:151:2) [ BEGED AA_106-4 (FA[EE, 1.56g, WL
FEF 53%).  LC/MS m/z: 499.1 [M+H]".

4. 1bEW AA_106-5 KIE AL

FHIRT, BEY AA_106-4 (1.56 ¢, 3.14 mmol) & THA (100 ml), IIAEERR%: (10.54 g, 172.52
mmol). FERSAT FTHEE R, TR, TLC KRN EEREAINERR, MAK (50ml) %X
KB, ZMROHEE (100 mlx3) 2B GIFANUE, RGBT, U8, MRS 20650, R
AR ENT CRMEBY CRR B = 12428 28) B2 A& AA_106-5 (A fE R, 0.83 g,
FEE 55%). LC/MS m/z: 478.7 [M+H]".
HIE S AA 106 5 AA 107 K&K
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LGP AA 106-5, AA 090-4 NJERL, SR AA_072 FB IR 5 &7, Sm il 4 9 8
BEMLEY AA_106 5 AA 107, AA_106: LCMS m/z: 817.6 [M+H]". AA_107: LCMS m/z: 817.6 [M+H]".
L] 118: AA_089

o§<o Io
o 5o
C)NEH/ O N Q Q \NE O

B R 2k

OHZO - C? et c u’ jroga 0 A Vo

AA_089-1 AA_089-2 AA_089-4 AA_089-5

F

~ b
BB14\>/ ( / OIE \0776

AA_089-6 AA_089-7

I

To

=4
o]

L o3 p bt
Lo g0 F .
\@;S\TE \ / O N\ Q Q \ A O

N

ZT

AA_089

HIR 1 LAY AA 089-2 5K

FERT, B 4-HEFEE (AA_089-1,2 ¢, 16.11 mmol) AT (20 ml), SRR FHEE M,
it 2 /NI, TLC ARl S B25e B 5 BI85, B HFEY AA_089-2 GREQEE, 2.7 g, &
93.75%). TG, EEENA T F—#. "HNMR (CDCls;, 400 MHz): 6 7.59 (m, 2 H), 7.12 (m, 2 H),
6.73 (s, 1 H).
HIR 2. LAY AA 089-4 15K

Eiln N, KLEY AA_089-2 (2¢, 6.2 mmol), BkEZH (10 g, 31 mmol) &¥# T DMF (50 ml), M
AEY) AA_089-3 (2.8 g, 12.4 mmol) SBAERTHE S 100°C, HE: 3 /N, TLC R B 58 544
ZEE, MAK G0ml) FRRM, ZBRZE (100 mlx3) . SIFENUH, FTKERRM T8, o
T8, IR R I, R B A AT BT (RWEY LR 2B = 9:1—-1:1) 132 HARb &) AA_089-4
(44, 1.4 g, 72 54%). "H NMR (CDCls, 400 MHz): 6 7.66 (s, 1 H), 7.65 (m, 1 H), 7.22 (m, 2 H), 7.05 (m,
6 H), 7.00 (s, 1 H), 6.86 (m, 1 H).
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HPR 3. LAY AA 089-5 5K

HR N, HILEY AA_089-4 (1.4 g, 3.27mmol), FUBAEEIERNS (1.3 ¢, 4.89mmol) T %N
(10 ml), FERSET IR (960 mg, 9.81mmol) 1 Pd(dppf)Cl, (24 mg, 0.327mmol). ERS
PRI INFE 110°C, #ighE 2 /DS, TLC Kl Bise e fF v N = =R, 8, IR TEH)GE, ey
ZEREEN (AWM MR OB =9:1-52:1) FEBFEY AA_089-5 ([E4R, 13 g, 72 83.8%).
LC/MS m/z: 475.8 [M+H]".
AT 4. AA_089-6 (115K

ZIRT, BHEY AA_089-5 (800 mg, 1.68 mmo), BB-14 (753 mg, 2.02mmol) & T DMF/ THF/H,0
(2 m12 m12 ml) JBEHEFH, ERTAY FIIARIRY (356 mg, 3.36mmol) 1 Pd(dppf)Cl, (123 mg,
0.168 mmol). FAEFSRY FIIE 100°C, fiE: 8 /N, TLC il Mgt md B =g, o,
WIRTEFG, REMAERERAEN (HMBY RO = 4:152:3) {2 HRL G AA_089-6 (At
R, 05g, 773 51.3%). LC/MS m/z: 642.1 [M+H]".
AP 5. AA_089-7 (&K

FET, BIEY AA 089-6 (0.5 g,0.778mmol), XUBHFEIIREE (0.24 ¢,0.934mmol) & T &
AN (10 ml), FEE SRS TIABEERZES (153 mg, 1.6mmol), Pd(dba); (32 mg,0.0343mmol) 1 X-phos(32
mg,0.0686mmol). FEZESLRY FINFAZE 110°C, $idE 2 /pEf, TLC AR M eEe AR ER, T,
TRBNETEAG, HREMERERAZEN (HWE 2R LB =9:1-1:4) FBHRMLEY) AA_089-7 3k
EA (048 g, 7Z 723%). LC/MS m/z: 734.2 [M+H]".
IR 6: AW AA_089 M5 K

PIMLEP AA 089-7, AA 029-1 AR, 218 AA_013 FF2BIE 3 (& T A EIL &Y AA 089 (11
mg, 7&K 23.8%). LCMS m/z: 496.1 [M/2+H] ™.
SEHEf 119: AA_091_A 1 AA_091_B

\

/ |
0] 0. fo) 0 (6] O o

i
T oo T oo &P

AA_091_A AA_091 B

2T O

B R 2k
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>\ HN=NH =0 Br S NHOAc
g BB-22 R BB-1-1 O—/(
K2GOs O 8
c oH
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H A
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AA_091_A AA_091_B

HIR 1 LAY AA 091-2 5K

EFIR T, UG BB-22 (0.17 g, 1.3 mmol) & TPUEMEE (5 ml), MIARI-1,2-3F bt — 3R I
(AA_091-1, 0.1 g, 0.65 mmol). = iR LI, TLC Kl S B 58 B 5 e T 7, 149 2 H Astb &4 AA_091-2
(AR, 0.18g, 7% 99.5%). LRk, BEENMAT F—H. LC/MS mz: 286.9 [M+H]"

U2 ALEY AA 091-3 IHE L

FRT, BUEY AA 091-2 (0.25 g, 0.87 mmol) SEERET (0.24 g, 1.75 mmol) £ JET DMF (5 ml)
L, FIR I 2,4- IR ZE] (BB-1-1, 0.243 g, 0.87 mmol). =iR$EHE 3 /N, TLC 0 /s 58 B Ja
MAIK G ml) FRSP, ZERZER (Smlx3) . 3G, AIKBRERMTE, T3, et
WHEER H LAY AA_091-3 (ZALGREK, 03 g, 7R 71.4%), P2, BEEMAT T %,
LC/MS m/z: 484.8 [M+H]".
HIR 3 LAY AA 091-4 5K

iR N, HHEW AA_091-3 (03 g, 0.62mmol) AT HIK (50ml), IMABEEEE (7.2 g, 93.6 mmol).
ERSRYT FINRE 120°C, fit4k: 4 /NEF, TLC AR BSEE WA R =R/, IAK (G0ml) HKR,
LR (100 mIx3) AL, &HANAE, HTOKBRBRETR, E08, B ZVEH, Rt
RHENT (HMBY 2R R =20:1-52:1) [2IHAREY) AA_091-4GRLEAEE, 0.15 g, 7254 52.3%).
LC/MS m/z: 464.7 [M+H]".

4. LG AA_091-5 HI& Ak

FET, BIEY AA 091-4 (0.15 g, 0.32 mmol), AUBAMMIEEIIRES (0.12 g, 0.48 mmol) AT &
ANIE (10 ml), ERSARYT T INAESEZE (0.06 g, 0.65 mmol) 1 Pd(dppf)CL, (0.03 g, 0.032 mmol). £E%
SRS I 100°C, HiidE 2 DB, TLC Rl e i sg B R M B =i, 18, e TER)E, e
MR ZT (B LR OB = 20:152:1) [{EIHREY) AA_091-5 (0.10 g, 723 60.6%).
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LC/MS m/z: 511.2 [M+H]".

IS EY AA_091 (M5

=ZIR T, B EY AA 091-5 (0.03 g, 0.065 mmol), BB-21 (0.035 g, 0.071 mmol) AT DMF/ THF/H,0
(1.5 ml/1.5 ml/1.5 ml) JBEHFF, ERIAT FIIABRER (0.014 g, 0.13 mmol) F1 Pd(dppH)Cl, (0.005
g, 0.0065 mmol). FERTRI FIIFZE 100°C, #HdR, TLC Rl R EEERHBER, ik E
WG, TR E m O %5 BiR 2 AR &9 AA_091 CEHARE, 0.018 g, F7# 37.0%).
LC/MS m/z: 753.5 [M+H]".
LR 6: AA_091_A 5 AA_091_B HIHI%

AA_091 (10 mg, 0.013 mmol) Z&Ft SFC #il& 7> A2 BIsL-EY AA_091_A (05 mg) 5
AA 091 B (4mg). AA 091 A: LC/MSm/z 753.5 [M+H]". AA 091 B: LC/MS m/z: 753.5 [M+H]".

PLALEYD AA_091-5 NJERL, SR AA_091 IR 5 ERTTE, &l FRPILED.
i
it gkt B B2 LCMS
1

\

Y 0 N !

Pt IO 1% oo

05 5|
H H R o ﬁp +
N N 7 N [M+H]
L oo |0t -0

BB-24-2

o) o) |
Q o] /
K HTIQ o O
N’ HN
o RS IQ 781.4
¥ N A ,OJJ; ¥ \(A:> [M-+H]
OO~ RAvASS T oe

S 123: AA_117

B R 2k
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AA_117
HIR 1 AW AA 1172 FIE R

B 3-F-4-IR K LB (AA_117-1,2.00 g, 9.22 mmol) ¥ T-VKEERZ (15 mL). IR (0.47 mL, 9.22
mmol). FIRFHFLE 3 DI, TLC Kl e B 5 G iEF UG H 2 B &4 AA_117-2 CZLEREE A,
2.73 @) Ui T TR AL, BN T R —# . "TH NMR (CDCls, 400 MHz): 6 7.75-7.66 (m, 3 H), 4.39 (s, 2 H).
HIR 2 AW AA 1173 BIE R

KALEY AA_091-2 (0.50 g, 1.75 mmol) 5 =R HNHELERZ (027 g, 2.10 mmol) % T DMF (7 ml)
i, AEE0C, IALEY AA_117-2 (0.57 g, 1.92 mmol). 0°C FHEEE 0.5 /N, TLC #: ke v e B 5
MAZK (20 mL) RN, ZROHE (50 mIx3) ZH. GIFANUE, FITOKRMMN T, Sk, I8
R LR, REBMAERERAEN CHMBY 2Rl =2:1) S ERGEY AA_117-3 (A6E1E,
035 g, P73 36.2%). LC/MS m/z: 524.8 [M+Na]".
HIR 3 AW AA 1174 BIE R

FIRE, BILEY AA 1173 (0.68 g, 1.36 mmol) AT HHE (70 ml), IAEEESS: (5.75 g, 74.60
mmol). FERSAT FTHEE R, TR, TLC KRN EEREAINERR, MAK (50ml) %X
KRR, ZBEZER (100 mIx3) FEEL HIAHAE, AIKEERA TR, Sl IBRRERERT, RE
WG RERHEENT (M 2R 2B = 23428 2. FR) BRI a9 AA_117-4 (AR, 0.49g,
FEE 76%). LC/MS m/z: 482.8 [M+H]".
B4 WEY AALT NG

DMbLEY AA_117-4 HLEY) BB-21 NIEEL, ZH AA_091 b ER 5 (& ikl & e
AA_117. LC/MS m/z: 771.5 [M+H]".
SEHEf) 124: AA_118
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o 0 oH O—{ R —_— LR
Br Bz Br AA_091-2 o N
> Br ——————————————» Br I/ Br
F F K2COs o N
AA_118-1 AA_118-2 AA_1183 AA_118-4

HIR 1 AW AA 11822 FIE R
&) AA_118-2 TTHR-YE AA_117 3538 | A BT 56| %458, '"H NMR (CDCls, 400 MHz): ¢
7.91-7.85 (m, 1 H), 7.48-7.40 (m, 2 H), 4.50 (d, /= 2.0 Hz, 2 H).
2. fbEW AA 1183 K&
&P AA_118-3 IIARYE AA_117 H20 58 2 H& ROl %452, LCMS m/z: 500.9 [M+H].
HIR 3 LAY AA 118-4 FIE R
&P AA_118-4 FIARYE AA_117 F60% 3 fIA O iEH1 %53, LC/MS m/z: 480.9 [M+H].
4. LG AA 118 A
DMbEY) AA_118-4 M{LE&Y) BB-21 NIEEL, ZH AA_091 IR 5 (& ikl & a9
AA 118, LCMS m/z: 771.5 [M+H]".
Bl 125: AA_127

O
o—
O—
O

N
AA_127
RS £k
\o OI
\ o

OYO I OY(\) é\fo

\7/ \40 )\ _NH )\ NH HN

N oy h\;
< H H J

0 CFs o, N w0 0" N

B | H CFs H

Br . © AA_091-2 I :/( J NN N N

r _ Br
Fol 2. NH,OAc N / BB-21 - NS O \ Ll
AA_127-1 AA_127-2 AA_127

BT 1. AA 12722 BIE K
¥ AA_091-2 (2.7 g, 9.43 mmol) S5EEREN (1.8 g, 13.5 mmol) 2% T DMF Q0 ml) #, =R FIIA

166



WO 2015/124063 PCT/CN2015/072373
&Y AA_127-1 (3.7 g, 10.8mmol). ZEiF$H: 2 /B, TLC Rl R B5EEFIMAK (20 ml) KIS,
LR TR (50 mIx3) AHL, &FFANUE, HITKRERTH, iE, TR, 15205 Gtk
o B LR Gk BRI (50 ml), IIARSEREE (6.9 g, 90 mmol). /EZARY T FHE 2 [,
TpE 12 /N, TLC Al S5 5 JE W A 2 %R, K (30 ml) WK, ZBRZEE (50 mlx3) AHL.
EIHANAE, RIKRBRE TR, 98, IR R A, R RAENT (R 2R 28 =
9:1-1:1) BEIHIMLEY AA 1272 (2.6 g, 773 54%). LC/MS m/z: 545.0 [M+H]".

B2 LAY AA_127 BIE R

D&Y AA_127-2 HIAG&EY) BB-21 JyEkl, 8 AA_091 BBR 5 (& ikl & e
AA 127. LC/MS m/z: 833.5 [M+H]".
%] 126: AL_003

oY A
O Ko
|

NN H
H N
N
| ) v Q
AA_091-5
AG_036_2

B LB AL_003 1IE L

Kb &9 AG_036-2 (20 mg, 0.038 mmol), AA_091-5 (21.2 mg, 0.042mmol) ¥ TR & A
DMF/THF/H,0 (2ml/2ml 2ml), #& 5 Pd(dppf)Cly(2.8 mg, 0.004 mmol) F1 Na,CO; (8 mg, 0.075
mmol), N, B3 K, N, frH NTHE 2 100 °C Nl i, fFiim#, BARRE. o)k, IS
JEMAK (10mD , FZBEZ B (10ml x 3) FH, &IFCMR LI, WHR KRG, KB TR,
AEWEN, MR % HPLC 7 B aifh 3 3 BAntb &4 AL_003 (H®[EE, 7.8 mg, 73 25.2%).
LC/MS m/z: 834.4 [M+H]".
%] 127: AA_032
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AR_032
HIR 1 LAY AA 032-2 5K

¥A6-EY BB-22 (0.5 g, 3.78 mmol) ¥ TPUEIEM (10 ml), £ 10°C FINAHEY AA_032-1 (0.4
g,2.44 mmol). 10°C FHE: 14 /NEF, TLC Kl e 5 58 525 e T 77, R EIRERARFEAE 0.9 g). 72
w4, BEENAT T EIR T ABR PR A SRR (1 g, 7.25 mmol) &JE T DMF (10 ml)
L, FIR I 2,4- T ZE (BB-1-1, 0.9 g, 3.24 mmol). #£ 10°C FHi#E 12 /M, TLC &k pi5e
BEMAK (10 mL) ¥RRN, ZBRZE: (10 mLx2) . &IFabM, FHTEKRmRem T, oSk,
TRV B VAT, HEILREERAEENT (BB 2R = 10:153:1) BRI HIMEEY AA 032-2
(0.9 g, PiEr=2 74.81 %),
HIR 2. LAY AA 032-3 G K

FIRT, BMWEY AA_032-2(05g, 1.0l mmol) ETHZK (50 ml), MAEGRE (0.8 g, 10.1 mmol).
RS I 120°C, #5686 /DI, TLC Rl s B 58 B /R A= =R, IMAJK (50 mL) KX
Ri, ZFEZEE (100 mLx3) ZEH. &HFANAH, FLKBRBRMTER, 5, MEREkRLER, %Ey
SRR ENT (ABY R 4FE = 10:1-1:1) 53 B &% AA_032-3 (0.3g, 7% 64%). LC/MS m/z
474.7 [M+H]".
PR3 A AA_032 B

FiRF, K& AA_032-3 (100 mg, 0.21 mmol), BB-21 (120 mg, 0.25 mmol) & T 2 8¢ Fl#/
K (2ml/0.5 ml) ESEAT, EERURP T IMABKIRM (45 mg, 0.42 mmol) A1 Pd(PPhs), (15 mg, 0.021
mmol). T 120°C K3 10 40%F, TLC fill e Mg fFve = =R, W38, IREHEA)GE, REY

ZzT O

X

168



WO 2015/124063 PCT/CN2015/072373
2 SO & B AR H AL E Y AA 032 (5 mg, 7E 3.1%). LC/MS m/z 763.3 [M+H]*
SEHEf] 128: AA_034

I

\ /
OYO OYO
S LA

&Rk
b o
o) oYé) HN\NL o (‘3 cl) o
@% : I X @¢NH - o0 A be
o] s 6] | 0 O
AA_032-3 AA_0341 AA_034

B LAY AA 034-1 &R

FET, BIEY AA 032-3 (100 mg, 0.21 mmol), AUBHHFEEMIEREE (80 mg, 0.32 mmol) ¥ Y
S (1 ml), AR FINABSEES (60 mg, 0.63 mmol) A1 Pd(dppf)CL, (15 mg, 0.021 mmol). fiK
100°C 2 B 30 43%f, TLC Kl B2 58 e f5 - 1 a2 =i, U8, BV TS, AR BN (A
WE 2 20 =10:1—-1:1) B2 &Y AA_034-1 80 mg, 77 73%). LC/MS m/z 520.8 [M+H]".
P2 WA AA_034 (B

=ZR T, BEY AA_032-3 (40 mg, 0.085 mmol), AA 034-1 (40 mg, 0.077 mmol) 75T DMF/ THF/
H,0 (0.5 ml/0.5 m1/0.5 ml) V& HFH, AER AT FIIAIRIRST (20 mg, 0.17 mmol) #1 Pd(dpphHCl, (10
mg, 0.0085 mmol). fE 100°C e 52 30 7388, TLC Rl s B 5EEe R v Jl 2 s i, b8, I E S,
B B2 SO £ 4 B AR B ARG & AA_034 (1 mg, 723 1.5%). 'H NMR (400 MHz, CD;0D) &
7.69 - 7.67 (m, 8 H), 7.28 (brs., 2 H), 6.82 (m, 3 H), 6.35 (m, 1 H), 4.13-4.11 (m, 2 H), 3.85 (s, 6 H), 3.60-3.56
(m, 2 H), 3.17-3.14 (m, 6 H), 1.61 (s, 6 H), 1.31 (m, 2 H), 0.98-0.96 (m, 8 H).
L%l 129: AA_016

B R 2k
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AA_032 AA_016
B AW AA_016 B

Ein T, FEY AA_032 (30 mg, 0.04 mmol) ¥ T ZEE Sml), ERRF FIMALERK (10 mg).
FE20°C K 1 atm EAUE TR 12 /NG, i, IRBIE TR, FREEPE a4 2 285 21 H br
&Y AA 016 (ATEA, 21 mg, 722 70%). LC/MS m/z: 765.3 [M+H]".
B 130: AA_095

\
OYO 0\}/0
)\N,NH HNr\

B R 2k

pa
T

\ [
fo) \O II O O\)/O
I Js LA
N

o o |

AA_106-5 AA_095

AT 1. AA 095 BIE K

Y
z

zT O

w
E/zzo
L
2T O
7 zT o
%

LGP AA 106-5, BB-21 NJEERL, %R AA_091 598 5 FIERTE, BEIHRLEY AA 095,
LC/MS m/z: 767.4 [M+H]".
S 131: AA_190_A 1 AA_190_B

(DY“ it : ; Hﬁ
L-O-0O<T 7 To-0-0<0

AA_190_A AA_190_B

B R 2k
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\o
o o)
Br
BnO HO 1. (COCly, /NH Br
_— =
9 1. BnBr, K,CO; =0 =0 2 o N B
EtO x —_—» N o H2, PdIC N 0 . O—/< R (o] 1. K;CO3
OH 2. lahiheh / — S, = -
I HN—NH 2. NH.0Ac
OEt OEt
BB-22 M
AA_160-1 AA_190-1 AA_190-2 3. LiOHH,0
AA_190-3

[
O 0

e}

} W} o bo o e
A b (AN A LA A T
L, . BOPes s L oL

-0 i OO OO0

AA_1904 AA_150_A AA_190_B
HIR 1 LAY AA 190-1 5K

BRI A B (AA_160-1, 50 g, 346.92 mmol) SHFERET (47.9 g, 347.1 mmol) & T DMF (1 L)
H, WEIE 0C, IR (57.3 g,346.92 mmol). ZHRHFE 10 /M, TLC #R M TEEFIMA LR
B (1.5 L) Ml Baf, FIMmE K (500 mLx 3) ¥k, SIFANUAH, FKMERMI T, T3k, 3k
TR TG 2B R R [ . K BIR B R (MR T HR (800 ml), IR _IF (45.7 g,
693.8 mmol), FEZESIRYT FIIFE 90°C, ik 10 /N, TLC Al N 5e Y 5 i B BR 257, TR
CREHEEMN (A Bk — A B Z IR 2B =9:1) B2 b e & AA_190-1 (75 g, 7% 72.1%). 'H
NMR (CDCls, 400 MHz): & 7.38-7.34 (m, 5 H), 6.89 (s, 1 H), 6.01-5.94 (m, 1 H), 5.24 (s, 1 H), 5.16-5.09 (m,
2 H), 4.26 (q,J=3.2 Hz, 1 H), 4.18-4.09 (m, 1 H), 3.28-3.13 (m, 1 H), 2.79-2.71 (m, 1 H), 1.47-1.44 (m, 1 H),
1.33-1.23 (m, 3 H).
HIR 2. LAY AA 190-2 5K

FEiln N, KLEY AA_190-1 (75 g, 250 mmol) ¥ T PIEME (5 ml), EFRRSF MIIA 10%H5%R
(7.5 g)o FEEIR M1 atm FAUE FRMB 12 /N, TLC Kl B se e it 8, IBbE T 7553 H AR
&1 AA_190-2 (AGER, 453 g, 7% 85.5%). 'HNMR (CDCls, 400 MHz): 6 4.17-4.15 (m, 2 H),
2.69-2.62 (m, 4 H), 1.48-1.25 (m, 9 H).
HIR 3. LAY AA 190-3 5K

HR N, WEY AA_190-2 (10 g, 47.1 mmol) T =S F & (100 ml), iI N\ DMF (0.1 ml) 40K,
RAENE 0C, FINEBEE (1.48 g, 116.6 mmol). =i#HE 1 /NI, TLC farill s N 58 5 J5 e a1, 1521
MR AP IR o IR B PR A ARV T PO (100 ml), VKIEAHIE STULR, MALEY
BB-22 (6.8 g, 51.8 mmol), 5N RN (182 g, 141.3 mmol). ZEHF: 10 /MEf, TLC £
MR BLSEEF N BR B (100 mL), FAWRIEEK (20 mLx3) Pk, FHIKRERM TR, T, 3
TRIRERR 239557, IREBMGRERA ENT (HMEY 2R = 5:1) REEEMRbhEE 7.6 BB~
F55.7%). K FRFEOMARPIEE (7.6 g, 23.3 mmol) IF T PUEEMR/HEE/ZK (30 ml/30 m1/30 ml) IBE
WA, N —KEEAMA (5.5 g, 233 mmol). 60°C FHEEE 10 /N, TLC #ll ) Sise B fa b B =i,
T IM EFRIRTT pH (% 3~4, HZBKZEG (100 mIx3) R GHAHM, HKERERMN T, Ik,
FEVNE TV, B2 H L&Y AA_190-3 (2.7 2, 774 193%). 'HNMR (CDCls, 400 MHz): 6 3.77 (s, 3
H), 2.63-2.59 (m, 3 H), 1.60-1.56 (m, 4 H) , 1.31-1.06 (m, 10 H).

7 SzT o

171



WO 2015/124063 PCT/CN2015/072373

HIR 4 LAY AA 190-4 5K

iR T, BEY AA_190-3 (2.7 g, 9.0 mmol) S5k (1.86 g, 13.5 mmol) &JE T- DMF (20 ml)
d, FIR AN 2,4- RIEZE] (BB-1-1,2.97 g, 10.8mmol). =iEHEHEE 2 /NI, TLC K 37 58 B 5 i
T-HH, REMEIRT RO (100ml), AWMETHK (10 mIx3) Fk. GHAHAE, FHIOKHBRH
Tk, g, SRR E RS R R ORI . B AR P RS TR (S0 ml),
NFEBREE (6.9 g, 90 mmol). TEZVRY FFHRZ ER, Hid: 12 /0B, TLC &I R 58 FR G A 31 22 = i
IAK BOml) BK/RN, ZBROFER (50 mIx3) ZEL. &FFANAE, FTOKRBRMN TR, I8 I
JEBR B, AR EN CEMEY R =9:1-1:1) BEIHRGEY AA_190-4 23 g, B
7 53.9%). LC/MS m/z: 475.0 [M+H]".
HIES: LAY AA 190 A 5 AA 190 B &K

LAY AA_190-4 (40 mg, 0.084 mmol), .54 BB-10 (55.0 mg, 0.105 mmol), BREZEN (18.5 mg,
0.174 mmol), Pd(dppf)Cl, (6.4 mg, 0.0087 mmol) )5 ¥l, 7 DMF/ THF/H,O (1.5 ml/1.5 ml/1.5 ml) i85
WA, IR AA_091 3PP 5~6 BE EUTTE, HlE 0 BRI H AR LS AA_190_A (17.4 mg, /75 26.4%)
5 AA 190 B (17.2 mg, 773 26.3%). AA_190 A: LC/MS m/z: 795.6 [M+H]". AA_190 B: LC/MS m/z:
398.4 [M/2 +H]".

PLALEY) AA_190-4 JERL, SR AA_091 A8 5~6 &R, &R FRPLEY:
i
it gkt B B2 LCMS
1

| 00
OYO \f /L ,7\1: hg
/L NH AN \ ”N)\)\

NJ; oK Py 765.5
2 @/(H) 3\;3 |H B | Moo Hj):> [M+H]
N N N/ r izs |
-0 7| P RO

[ !
) 0] \f 0. __0
/L NH HNJ\)\ /LNj\; ”\E\)\
N” & 765.4
133 @o 07 N @/ﬁ gﬁ [M+H]
N o, N
H \IH:> ’\I\/)—O—Br iOIBMk
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767.4
134 .
[M+H]
389.4
135 [M/2+H]
+
779.6
136 R
[M+H]
779.5
137 .
[M+H]
799 4
138 [M+H]".
5 |
o \fo o & S0
/LN,NH HNJ\)\ /LN,NH HNJ\)\ 779.5
139 go SN \m&o 3ﬁ [M+H]+.
i g N O~
OO L
N7 N AA_190 4 BB-12
AA_167
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SEif 141: AA_158
oS b o
@GN Ny
_NH HN
N j\)\
o“\*o 07N
T~ )<<
AA_158
& R 2
b
O
\ | hg
: e LY e
HO 1. (COCly, o=< 1. LiOHH,0 s ook,

o

=0 o 4 N/NH 2 o °

oA O Br H B I

O 7 AN I o BB-1-1 N d N
@—( 3. NH,0Ac |

AA_190-2 AA_158-1 ot -

AA_158-2 AA_158-3

| [
Ox O -0
1Y T
N,NH HNj\
|
N

5o O

AA_158

HIR 1 LAY AA 158-2 5K

Hii N, K-S AA_190-2 (10 g, 47.1 mmol) ¥ T 5 H %% (100 ml), A DMF (0.1 ml) AL
N, AEZEO0C, WINEBS (148 g, 116.6 mmol). =R HE 1 /MK, TLC Kl e 5 58 5 J5 e a7,
BEE ORI (108 g); LFmLl, HENAHT T B # ERwEElRhEE (108 g, 47.1
mmol ¥ TPUEREM (100 ml), SKIEAENZE SCULTR, IMALEY AA_158-1 (9.03 g, 51.8 mmol), AJ5
TWINZ RN EM (18.2 g, 141.3 mmol). EiRHH: 10 /M, TLC il e M 5e B JE M R 1 (100
mL), FMMEHAK 20 mLx3) B, HKBERMTR, Sif, IBREREER, REmERER
HENT (AWM R OB =5:1) [H2MEY AA_158-2 (69g, =& 40%).
HIR 2. LAY AA 158-3 Gk

DL AA_158-2 (6.9 g, 18.73 mmol) HMJEHEl, IZEESHEG XX (AA_190) LU 4 &R, 53
HARME &Y AA 158-3 22¢g, B4 22.9%). LC/MS m/z: 539.0 [M+Na|"
I3 A AA_158 B
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PILEYD AA 158-3, BB-21 NERL, $2HR AA_091 3% 5 &1L, BRI HFRMEEY) AA 158,
LC/MS m/z: 807.3 [M+H]".
SEHEf) 142: AA_027

o0 __o
e EA
o] 07 N
)~~~
AA_027
E RS2k
c’)YO
HNf\
] H2N4< HN o HN)\ g

o]

ZT

o A
@(?3

AA_027
HIR 1 BT AA_ 027-2 5K

PL1-3RRIE-1,2- 3RS (AA_007-1, 500 mg, 3.623 mmol), FFIZ (214 mg, 3.623 mmol) v JE k],
TZHR AA_007 508 1 & RUTTE, BRIHMEEY AA 0272 (1.1g, BHF=%K 73.8%). LC/MS m/z:
394 [M-+H]".
HIR 2. LAY AA 027-3 G K

IALE AA_027-2 (1 g, 2.54 mmol), EEBRAE (1.95 g, 25.4 mmol) N ER, 1421 AA_007 1% 2 (&
W7k, BRI HAMLED AA 027-3 GEEIER, 0.78g, 7% 82.8%). LC/MS m/z: 375.7 [M+H]".
PR3 WA AA_027 B

PIALEY) AA_027-3 (100 mg, 0.267 mmol), BB-21 (160 mg, 0.321mmol), FRERHN (45 mg, 0.534mmol)
A1 Pd (dppf)Cl, (20 mg, 0.0267mmol) 5k}, % AA_007 DU 3 & K71, BEIH RS AA_027

(HEFER, 86mg, 772 43.8%). LC/MS m/z: 664.1 [M+H]".

SEHER] 143: AA_047
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AA_047
RS £k
b
o
o o) w/ o é) H\r\r
H
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1. o N o
o AA_047-1 o NH4OAc H i
2. 0 ’ o o} N l
BB-1-1 d N >
K,CO
2 AA_047-2 AA_047-3
OH é
o o
1J 7}
N
(e] Q N
H H
: oo
<=7
AA_047

HIR 1 BT AA 047-2 5K

PL L3R I-1,2- 3R ERET (AA_007-1, 50 mg, 0.362 mmol), AA_047-1 (48 mg, 0.362 mmol) /&
Bl %ER AA_007 IR 1 BIEROE, SEIEAREY) AA_047-2 (138 mg, Pi2b =% 83.8%). LC/MS
m/z; 465.8 [M+H]".
B2 LAY AA 047-3 G R

PIAb& 9 AA_047-2 (138 mg, 0.296 mmol), EEFR%E: (228 mg, 2.96mmol) NIER, 48 AA_007 1%
2 W& RO, BRI GG AA_047-3 CALIA BRI R, 100 mg, 725 73.8%). LC/MS m/z: 447.7 [M+H]".
PR3 B AA_047 [ME K

PSS AA_047-3 (50 mg, 0.112 mmol), BB-21 (66 mg, 0.135 mmol), BRERHN (24 mg, 0.224mmol)
A1 Pd (dppHCly (8 mg, 0.0112mmol) FEEL, %ZHE AA_007 DU 3 &7, BEEEZIHFEY
AA 047 (ABKE, 20 mg, 7% 23.8%) LC/MS m/z: 722.2 [M+H]".
%] 144: AA_064

B R 2k
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| |
A7 LA A7 A
<ﬁo 0" N D_NH2 O¢O 07
o e Yevoa

B 1 B AA_064 M5

iR T, BHEY AA_047 20 mg, 0.0277 mmol), #FZ (8 mg, 0.0305mmol), — A LENZ (10
mg, 0.0554 mmol) ¥#&T DMF (2 ml), B HATU (12 mg, 0.0305 mmol). ZEiR#H+E 1 /M, TLC &l
BiSEEESE, K (10ml) #RRN, ZERZHEE (30 mlx3) FH. &IFAHUH, ALK TE, i
I, IEBOE TG, BRE WA SRR % SRR B A& AA_064 (FLAEMK, 10 mg,
R 25.8%). LC/MS MS m/z: 761.8 [M+H]".
LBl 145: AA_065

/
O~ NH 0o
L }
" . )
L~~~
AA_065
RS £k
| \ |
O~ _OH O _0o 0. NH 0L _0o
LJ } . }
0 0" N MeNH, 0 0 \p
H H H H
L~ L~~~
AA_047 AA_085

B B AA_065 M5

DMLEY AA_047, WIEONIERL, 12IR AA_064 LI 1 ()& MTE, BEINEY AA_065 (F{ky
A, 11 mg, yield 25.8%). LCMS m/z: 368.4 [M/2+H]"
S 146: AA_028

B R 2k

177



WO 2015/124063 PCT/CN2015/072373

o } s A
a e

; 50 )
AA_027 AA_028
AT 1 AA 028 &

DALE) AA_027 (20 mg, 0.0301mmol) MJEEL, HR (2 mg) FMHELA], %HR AA_016 DI 1 K&
T, BRI ERRGED AA_028 (FEMK, 8mg, 773 33.8%). LC/MS m/z: 666.2 [M+H]".
SEHEf] 147: AA_054

/

C

0 N
H
" [
T~~~
AA_054
B RO 2%
/
el o
o o
1. Hy, Pd/iC o o
- NH4OA
O 2 0 &» H
0 o} N,
Br | Br
Br Br N/
OH BB-1-1 o
K
AA_054-1 2C0s AA_054-2 AA_054-3

AA_054-4 AA_054
B LAY AA 054-2 &R

FIR T, HHEY AA_054-1 (500 mg, 2.7 mmol) ¥ T 4BE (10mL), IIAZR (200 mg). £ 20°C
K1 atm EAUE N RBLS DB, 98, BRI ASE S 208 O EA(500 mg, 2.7 mmol, fRE
90%). ¥ FIRE A MPR IR SEREEH (0.8 g, 5.4 mmol) &¥% T DMF (15ml) 1, #£ 10°C R 2.4-
TR ZET (BB-1-1, 0.9 g, 3.2 mmol). 10°C R 12 /N, TLC #&ill s B 525 5 inAZK (20 ml) %K
R, ZFEZEE (50 mIx3) ZEHL, &IANAE, FKREAN TR, 18, JRMRIERR 22, TRE Y
ZERTEN (AWM R OB = 10:1-3:1) F2IHAMEEY AA_054-2 (1 g, P2 95%). LC/MS
m/z; 404.6 [M+Na] ©
HIR2: AWEWIAA 0543015 ik

iR T, BEY AA_054-2 (1 g,2.6 mmol) T HZK (60 ml), MAEERE (10 g, 130 mmol). £
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BT IR 120°C, i 6 /D, TLC RS SEE A H B =R, MAK 30ml) FKKB,
LR R (50 m1x3) FEHL. &IFANUE, HTKRBRIATEE, 38, IR EER, REDEER
FENT CAMmEY 28 = 10:1-1:1) B2IHRLEY AA_054-3 GRIEMAIR, 0.6 g, 7% 70%).
LC/MS m/z: 364.6 [M+H] *

HIR 3 LAY AA 054-4 5K

=ZR T, BIEY AA_054-3 (300 mg, 0.83 mmol), BB-21 (500 mg, 1 mmol) 34T DMF/ THF/H,O (4
ml/4 ml/4 ml) BEEFH, ERSEF FTIMABKERE (300 mg, 2.2 mmol) 1 Pd (dppf)Cl, (60 mg, 0.083
mmol). i 100°C K 3 /M, TLC Rl je i 5e B JE v A = =i, i, B FIafE, REmea
BRI A B E RS AA 0544 CHTUR, 300mg, 77F 40%).
LC/MS m/z: 639.1 [M+H] ©
B4 EY AA_054 B

FET, BHEY AA 054-4 (50 mg, 0.078 mmol), 2-REEET (15 mg, 0.15 mmol), —5FH#ZHE
(25 mg, 0.4 mmol) ¥ T DMF (1 ml), I\ HATU (50 mg, 0.15 mmol). FiF#H#E 3 /N, TLC Kl e vz
SEHEE, MK (10 ml) WRRN, ZERZE (30 mlx3) FEL. &3FE N, FITKRmERM T, ik,
P T AE, SR YA EBOR AN &0 B A2 H LAY AA_054 (6 mg, 77Z 11%). "H NMR (400
MHz, METHANOL-d4)  60.92-1.00 (m, 6 H) 1.31-2.37 (m, 20 H) 3.19-4.75 (m, 12 H) 5.18 — 5.22 (m, 1 H)
7.33 (s, 2 H) 7.60 - 7.80 (m, 8 H)

DMEEY) AA_054-4 NERL 2R AA_091 FBER 5~6 MG RO A, &R T RTILEY:

i
Jita g B B2 LCMS
il
(4 (o) é o]
O X X
HN hN
N HO
148 j\ 0 oj\)N\ [ > 6923
O
; 0o A -0 i N [M+H]*
y \ VaUaUae
T~ )<< : “
AA_055 AA 0544
4 4
(0] (0] o]
(j g Y
HNf\ HO HNj\
N o}
w | (O A O ol O] [
OOy 7| o
AA 056
AA_054-4
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o \(H\)?\o/ Ho’ﬁ/l?/o /Loj/

““;*
1. o

d _ AAbA 0 NH,0Ac b

2 o - o N
AA_013-1 Br msr

d

AA_063-1 AA_063-2

oG Lo ol
HIR 1 LAY AA 063-1 5K

KA EP AA_047-1 (0.5 g,3.2 mmol) 3T PUEME (10 ml), 7E 10°C FHIAIR-1,2-3F bt — R IR
Bt (AA_013-1,0.5¢,3.9 mmol). 10°C FHF: 14 /M, TLC &0l S o258 B JE i T 7, {32t RR$
[ (1g). K LIRITLOBARFTEE (1g,3.2 mmol) 5EMRM (1, 7.2 mmol) &¥F T DMF (10 ml) Ht,
£ 10°C I 2,4-IRFE BT (BB-1-1, 1 g, 3.6 mmol). 10°C FHE$E 2 /NiF, TLC Kl /e 5 58 B JE i
K (Q0ml) BRI, ZIRZHEE G0mlx2) . &AM, FITOKGBRMN TR, ik, FRER
TR, REMARERFEEN (GMBN 2R LB = 10:1-3:1) 53 Hipb &4 AA_063-1 (0.6 g, Bk
FEE 40%).  LC/MS m/z: 484.0 [M+H]".
HIR 2. LAY AA 063-2 5K

iR T, KED AA_063-1 (0.3 g, 0.62 mmol) AT HZK (60ml), MAFEMRE (3 g, 50 mmol). £
BRI FIOAE 120°C, iiHk 6 /AN, TLC Rl RBSEHRFAANEER, IAK 30ml) HRR,
LRI (50 m1x3) FEHL. &IFANUE, HTKBRBRMATEE, I8, IR R, REmEnE
FENT CHMBY IR B = 10:1—1:1) BEIHAMEEY AA 063-2 (0.2 g, 23 70%). LC/MS m/z: 463.8
[M+H] "
PR3 AW AA_063 M5k

=ZIRT, BEY AA_063-2 (50 mg, 0.11 mmol), BB-21 (54 mg, 0.11 mmol) ¥ DMF/ THF/H,0
(0.5 ml/0.5 ml/0.5 ml) JBE¥EFIT, AR FIAKRRES (20 mg, 0.22 mmol) Al Pd (dppH)Cl, (10
mg, 0.011 mmol). iK% 80°C KM 5 438, TLC fxill R MG A MR =R, i, ERETHEA)GE,
B B2 OB R £ 4 B R B AR & AA 063C K, 10.5 mg, 2% 13%). "H NMR (400 MHz,
METHANOL-d4) 6 0.92 -1.31 (m, 16 H) 1.75 -2.75 (m, 11 H) 3.50 - 3.93 (m, 14 H) 4.24 - 5.21 (m, 5 H) 7.35
—7.81 (m, 10 H) 8.47 (br. s., 2 H)
SEHEf 156: AA_237_A Rl AA_237 B

P

B X

@» 5 ool

%

AA_237_A AA_237_B
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AA_237_A AA_237 B
HIR 1 LAY AA 237-1 G K

BALEY AA_190-2 (19 g, 90 mmol) SHRERST (5.1 g, 135 mmol) &% T DMF (300 mL) A, EiEF
O 2.4 - 3R K Z/d (BB-1-1,37 g, 108mmol). =R EE 2 /N, TLC R S B 58 B 5 IR Bk 22 95 550,
M EYIIMAN LR B (500 mL), AWAEEHIK (100 mLx3) ¥eik. ALK T8, T,
IEBETAAE R RS MR AR ZET, B RS AR A FFE (500 mL), MBS
B (693 g, 900 mmol). ERSLRY FAHRZEG, #HE 12 /0, TLC il B 58 e w H R =i\, N
ANZBRZHE (1 L), MKk (300 mL) Peik. AR IOKERERA T, 13, IEmORER =%

A, FREMAHERAEEN (GBI =9:1-1:1) B2IHFMEEY AA 237-1 GREEARE, 22.6

g, & 65%). LCMS m/z: 391.1 [M+H]".
HIR 2. LAY AA 2372 G K

L&Y AA 237-1 (3.9 g, 10.8 mmol), 4&4 BB-21 (5.35 g, 10.8 mmol). B#ER%HN (2.28 g, 21.6 mmol)
A Pd(dppf)Cl, (394 mg, 0.54 mmol) HAJFEH}, #£ DMF/ THF/H,O (30 mL/30 mL/30 mL) JR&¥EFH, 1%
M8 AA_091 258 5 BI& T, BRMEY AA 2372 (3.7 g, 7% 51.0%). LCMS m/z: 680.4 [M+H]".

3. 1b&W AA 237-3 KIE& AL

BHEY AA_237 2 (2 g, 2.8 mmol) ¥ T PUEMEm/HEE//K (5 mL/5 mL/5 mL) &G FIH, IA—
IKEEEME (0.694 g, 28 mmol). 50°C FHERE 10 /I, TLC Kl R Rse G w £ =i, FAZRLE (5
mLx2) ZEHL, ACHHTE N IN SR pH 2 3~4, WENTHMREE, TRER2 BG4 AA_237-3
(1.33g, 7% 68.0%). LCMS m/z: 651.3 [M+H]".
IR 4. ST AA 237 AT AA 237 B G

HIRT, Bib&Y AA_237-3 (30 mg, 0.046 mmol), 4 (6.4 mg, 0.069 mmol) ¥ T PUE M (2

I
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mL), 1A DMTMM (19.1 mg, 0.069 mmol). JxMNAERTHEZE 90°C, HiEA, TLC Rl 5 b 58 5 f5 e

TUEA, FREVEE A% BRI HEr AA 237 A (1.8 mg 2% 10%) 5469 AA 237 B (2.2
mg, 73 12%). AA 237 A: LC/MS m/z: 726.0 [M+H]". AA_237 B: LC/MS m/z: 726.2 [M/2+H]".
DIML&HI AA_237-3 MR, SR AA_237 hB R 4 &R, &R FEPLEY:
it eS| HEL B2 | LCMS
11

[
O _.0

s N
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‘4, N N
O~ |
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N .., _NH I I N
S OJ\/ A | 7413
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AA_162_B AA_237 3
I
OYO |
HO HN OYO
\L HN HO
150 NH 0PN \L 694.4
@O 7 @y Sﬁ N [MH]
H 1 H
\W,
AA 193 AA_237 3

Ny 7353

0P N
|08 0|05 o o L0 +
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AA_19 AA_237 3

183



PCT/CN2015/072373

WO 2015/124063
I
0O
x |
NI _ Ij\l/ OYO
N—" HO HNJ\)\ ~
o
161 R N &, oy N A 741.5+
@YH e (DY q HN—| [MH]
N
- -0
AA_195 A AA 237-3
o Ld
AN [
- HN N
N 0PN HO No - 741.4
162 o =g 07y .
s O Ja ¥ H\#D HN—"| [M+H]
NN
17 . . ' T )~ )~ )~
AA_195_B AA 237-3
_ ! ,
HN
NH 0PN " f\ S 746.5
163 g W 07N '
@\/n O) ' n{Q NH, | [M+H]
NN
r\} T~ )~ )~
AA_196_A AA 237-3
I
— oYo |
HN
S
\ 07N "L j\ 4 746.5
164 0 W0 O N n
O O @Y YQ e P
N
W, O T
AA_196_B AA 237-3
= [
o] OO
Y v i
HN e =
E HO HNr\ © Z
o 730.4
165 ﬁ ¥ \HN:> @:ﬁo 0 \)3 wh | (VT
H H 2
|
A -0
AA_198_A AA 2373
O; OYA OI —
O
HN H\N]/ O~
NH HO 730.5
166 o] N \k .
ﬁ’ Pelloe: py | e
s, N H H
00 ~ -~
N/ N\ _N T [
/ \
AA 198 B N O O N




PCT/CN2015/072373

WO 2015/124063
AA 2373
NH, | |
o) 0.
@/ YO YO NH2
HN HN
Ik j\)\ 755.6
167 w0 0™ .
ﬁ’ H N ni, | [MAH]
N B Q
)< )<~ )<~ 0<T
AA_199_A AA 237-3
NH /
OYO & o
HN Y NH,
NH
j\)\ 7553
168 o +
r O . @Y ﬁ w, | IMFH]
AA_199 B AA_237 3
O/
|
Ny oo
[ O, l Y -
= 0} 0]
HN
HT j\)\ NN 7713
169 NH o 0 [
08 o 20 | %00 &0 T [
H H
N N | NH,
| YQ e YN
AA_200_A -
O/
| —~
NN | OYO o)
== OYO
N7 X
HN j\)\ | 7713
170 NH =
@* (DY ﬁ [M+H]+
r \(‘:> NH2
\) . . /\/ AA_2373
AA_200_B
Y ot b
P Y \}/0
5) HNIQ r\ Sy | 3719
171 O 5% [M/2+H]
AA_201 A AA_23 7-3
Ny |
[ Oy 0 |
= 0.
Y "E/ YO N/%N
HN HN [
o Z | 7643
" { ”ﬁ @Y i) [M-Nal
N N l H\(‘D HoN +Na
DaOaUaS! T~~~
AA 201 B AA 237-3

185




WO 2015/124063 PCT/CN2015/072373
N= /
J 00 |
N
'?N/ OYO NH,
HNf\
HO
755.4
173 RS oA
. ) L +
o~~~ ) N (DYH ! 2N | M
I
Ve VaVaS T~ <)< \/
AA_202 AA 2373
A '\;: OY(% cl> o
HN HO ~
174 &, . RS oy oA 7716
N Hﬁ @,H H #3 HoN [M+H]+
O~ )<= T~ < <T
AA 203 A AA 237-3
. N : OYCI) é .
O
HN Y N
HN | 386.5
HN HO \o _
17 o o7 N o o™y [M/2+H]
M Hﬁ @Y : {Q o .
Ve OaUaN: IO~ )~
AA 203 B AA 237-3
I =N OY$ é i
=
HNf\ Ho I—;\l}\ | XN
= Kl
o e H N +H]+
H
N \ N N\H:> HoN
OO T A
N
AA 2373
AA_204_A
|
SN 00 é .
| Z I \?\ | NN
Z
177 HIN 07N o 7553
@E HN\ @/ N\#} H,N [M+H]+
OO
N AA 2373
AA 204 B -
|
SN 0 0 é .
X . L
Z
178 HN o? >N 755.4
©\/E Al :EY N\(‘:> HoN [M+H]+
ey, Das
N AA_2373
AA 204 C

186




WO 2015/124063 PCT/CN2015/072373
p ] oyé 4 0
=
j) HN Ik o H\N];\ pN
HN = 742 .4
179 ok, 0Py o 0Py j)
©\FH H{Q @YH H#Q HoN [M+H]+
) ) P! N'k
AA 206 A AA 2373
N
o 0 é
N Y CI) o
HN
J) Ik s B
oy “‘\; NF| 7424
180 o H @;/o 07N (M+H}+
‘, N N H H
2 i N N\(‘:> H2N
DR UaUaS! T~~~
AA_206_B AA 237-3
ot b o
Y e
| e
NH 740.4
181 i oy o 0y .
s i | U ; M)
N NH
PaUatald T~ )<~ 2
AA_207_A AA 237-3
od |
O _.0
X e
HO
740.3
182 " o”N o o .
@a HN @\/H § \(Q " [M+H]
W, \ 2
= / ]
SN OO 0.0 =
r I—?\l/ I S/j\N
NH ”‘L 747.4
183 w&, oy o o™y .
: B A LD Ny M
2
T~ —-OXT VaUaas
AA_208_A AA 237-3
=\ / I
SN 0 O 0.0
T . g ~\
NH H‘L SN 747 4
184 - o~ w0 0" .
3 ] {Q 1 q ﬁ [M+H]
¢ NH
)~ )—U T~ )<~ 2

AA 237-3

187




WO 2015/124063 PCT/CN2015/072373
SN o | |
- ? b
. pe
HO
755.5
185 o ~\“go 0" N .
H N H [M+H]
e Ve 000 ¢
AA 209 A AA_237'3
“Z N /
J OYO /
N QO e}
HN
HN Ik HO HT NH,
755.4
186 ©/K Q 3 N \\“Ko 07N MAHT
l"/“/N N ' H “ — [ ]
<0~ L~~~ 7 1 O
AA_209 B AA 237-3 N
NH,
I
(@) NH
OYOI YO 2
HN HQ HNJ\J\ 755.4
187 o 0y .
S o " " ﬁ [M-+H]
ool | 00 |
AA 237-3
AA 210_ A
NH,
o4 4
(0] (0]
HN HO f\ 755.4
188 0PNy o 0™\ .
3 B, AL P | )|
4, N N 2
-0 | TTI-0-0<x
A 210 B AA 237-3
SN
[ oY(é I
(0]
HN H\N// I SN
f\ = 755.4
189 o o .
(DY“ : #3 [M-+H]
/ NH,
AA_21 1_A AA_237 3
N
9 Y bo |~
NH & H\’r , N
= 755.4
o0 i 1 ﬁ @YO i IMEH]
0, N N H H\(‘:> +
T~~~ Nz
AA 211 B AA_237 3

188




WO 2015/124063 PCT/CN2015/072373
[
N Os O [
. M e
HN NS
101 vy OF P " j\)\ Z | 8136
X KO0 o) N ' OFEf]
N
- OO -0~
p213 AA 2373
F
XN O, (l) é O F
| h g
AN HO HN;I\)\ | SN
759.3
192 NH P o . = )
2 HN %H H\#:> [M+H]
L OO A Nt
W,
AA 2373
AA 214 A -
1 |
XN O. O | E
|/ I OYO
HO HNJ\)\ | SN
759.3
193 1 o N o 0y A
o HN H H [M+H]"
. H 1 N N
"N\/\N T4 NH,
A 214 B AA 2373
RS O, é
N
| Y S o
€ " I | SN
NH AN "% j\)\ ~ 783.4
194 w0 N .
o8 ilve 0| G| e
N
OO OO«
AA 215 A AA 237-3
XN O, Cl) OI
He 7 783 .4
195 N 07N o 0 Ny ;
@a HN (D\,H H\H:> N, | [MAH]
SO0 |00
N7 AA 237-3
AA 215 B —
N 0 (|> (é
NP I;H\ HTO N7
F HO j\)\ PRI | 8093
196 N 7N o o 2 .
e s~ | L O e e
N |
T ) O O NN N/ Q 0 A
AA_216_A AA 237-3

189




WO 2015/124063 PCT/CN2015/072373
. N| S 0. é (I) 0
Y " o 9 S0
! rIA~ 809.4
197 " 07N Ko 0P I .
@a e @Y " [M+H]
OO L~ )~
AR 216 B AA 237-3
&S (6] CI)
N /
I F I OYO | \N
HN
108 NH PN " r\ Z 755.4
W0 o)
Kj\/ﬂ g (DYH N ) NH M
N 2
O VaUaay
AA 217 AA 237-3
| /
HN OYO 0\}/0
HN HO FN HN
L 795.4
199 NH 07N S0 07N N
“Sp " IH n' " [M-+H]
oo T e-0-0<0 z
N7 AA 2373
AA_218
N X Q. Cl) (I) o
|
Y » . ? C
200 N N o oy ] 724
“o @/H H \HQ HaN [M+H]"
i HN\ N N
@N LA AT
N A 224 A AA 237-3
I
i e /
N HN O\fo NS
HN
201 HN 07 N Hf\; j\)\ FNP | 7594
@ﬂ ' @ Q P | M
I"l N
-0~ 1 -O-0<
AA_224 B AA 2373
' /
HO™ N OYO éYo
NH AN HN ’\; N
02 o o HO™ N 757.4
" Yo N
N H ﬁ @/ {tD NHy| [M+H]"
] N I N
DaUaUae
AA_228 AA_2373

190




WO 2015/124063 PCT/CN2015/072373
CF3 |
| 7 I OYO
HO n | SN
NH 0P N 809.3
203 NS w0 0™ Ny .
A o000
N~7 AA 2373
AA_232_A
CF, |
CF
| = I OYO 3
HN =N
NH r\ | 809.3
204 <A o Z .
; ot e salh gl I
N AA_237 3
AA 232 B
Z O Cl)
N
HN |
s HN PN j\)\ N 783.4
v O
“o A @/ H\(‘D HoN [M+H]"
S OO
W,
AA 233 A AA_237 3
= O, é
N
HN HNJ\/K T | 3924
O N
206 M/2+H
B |0 2| ™™
\W;
AA_233 B AA_237 3
3 O (|3
N
Y T
07 HN 07 N N 783.4
\\\‘ (o] (e}
O ! @v &y oy Y e
N \ N N
O
OO <0<
AA_233 C AA_237 3

191




WO 2015/124063

PCT/CN2015/072373

I
I
g N AN (N 3912
NH F
208 0" °N 0 [M/2+H]
° HN (D\,H \#3 NH, *
i
N~/ AA_237 3
AA 234 A
I
\N (@] 0]
$ Y !
HN YO
HN [N 391.2
NH 0PN HO %
209 o SNl 0™ [M/2+H]
i e (DY D04 T
OO Lo~~~
AA 234 B AA 2373
o b ¢
XN O
| 7 HN HT
" J | 7834
210 NH Y w0 0Ny .
o HN @,H H\(‘D neo| [MHH]
\\N Nll\l
N M 235 AA 237-3
N ot [
N O -0
| Y
7 HN \}}\ N, | 3922
21 NH 0?7 N 0 | ~Z | [M2+H]
L HNP ®Y ﬁ .
N O O ! N / NH,
W, AA_237 3
AA_ 236 A
N7 0, é CI)YO
7 HN HO N7
783.9
212 NH 07N \ +
[M+H]
9 HN \
N7 AA_237 3
AA_236_B
Z o} c|> [
| OYO
N
" HNJ\)\ A | 7934
N OH Na
213 Y 0 oy ol M+
9 HN (D\,H H\#Q HaN Nal*
SO0 T~~~
N A 243 A AA 237-3

192




WO 2015/124063

PCT/CN2015/072373

214 HIN
Y
n, N
N\

@;
H
N
/

AA&2373

4
Y

;ITL\ | 7934
Ny
M+

ZIO

O

OH
HoN

Na]”

215 N
H
@Y}w P
W

X
JI% PN 3893
N%a
\(E:> e [M/2+H]
NH2 +
N

216 [<:1,1§O
H
“0 W, P\

HO

AA 237-3

;ITL\ o JJAF 839.3
5

@%

[M+H]"

217

G

AA&2373

e
if;ﬁ;} '>““ °| M+HT"

F
.
N 813.3

Q ﬂ
NH
218 y
v, N
|
N

AA&2373

A
ﬁ Ao | IS

F
j/ 771.4

219 NH
N
T

AA 237-3

0]
O HON;%:> [V
I

NH 8473

193




WO 2015/124063 PCT/CN2015/072373
SEHE 220: AA_226

AA_226

B R 2k

L o
%j)_@‘ jL BB25 (D\/ J_._._&“/fi> HzN@ysz

AA_237-1 : LiOHH,0 AA_226-2

AA_226
HIR 1 LAY AA 226-2 5K

L&Y AA 237-1 (3.9 g, 10.8 mmol), 4&4 BB-25 (5.59 g, 10.8 mmol). B#ER%HN (2.28 g, 21.6 mmol)
A Pd(dppf)Cl, (394 mg, 0.54 mmol) AJFEHK}, #£ DMF/ THF/H,O (30 mL/30 mL/30 mL) JR&¥EFH, 1%
B AA_091 PR 5 15U %, MRS EMPRPRIE (3.5g, 7% 46.6%). ¥ B EEMRTIAE Qg
2.8 mmol) BT IS/ FE/K (5 mL/5 mL/5 mL) IBEERF, IMA—KEGEEHE (0.694 g, 28
mmol). 50°C FHEE 10 /M, TLC MM EAE=R, HARZM (5 mLx2) R, KA
IN ERRRATT pH (H % 3~4, WENTHIEA, TEEHE2BIMEEY AA_226-2 (1.33g, 7% 68.0%).
LCMS m/z: 667.2 [M+H]".
PR 2 WA AA_226 [ME K

FIF, BEY AA 226-2 (30 mg, 0.046 mmol), ZKi%Z (8.2 mg, 0.069 mmol) & T VUEIKIE (2
mL), JIA DMTMM (19.1 mg, 0.069 mmol). KR RFAIE R 60°C, LR, TLC farill Kol 58 £ 5 Jig
TFI7, Bk T Y14 2 RGBT 4540 45 2 B ARG &9 AA_226 (1.0 mg, 772 2.9%).LC/MS MS m/z: 386.3

[M/2+H]".

DIMLEY) AA 226-2 NIFRL, SR AA_226 FFHIE 2 ERTTTE, GRFERILEY:
i
Jite S5k FE 1 FrEe2 LCMS
1
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HIR 1 LAY AA 192-1 5K

=i N, FE AA_190-2 (10 g, 47.1 mmol) ¥ T & H4E (100 mL), 1A DMF (0.1 mL) fE4L
KB, AEIE 0C, FINEELE (1.48 ¢, 116.6 mmol). EIRFEHE 1 /NI, TLC Rl S v 58 5 J e a7,
BRI AR, B ERBES AP A AR T PUSRER (100 mL), UKIBAEE STCTULT, I -2 FIEIHIE (5.59
g, 51.8 mmol), RGN FHE LI (18.2 g, 141.3 mmol). iR HE 10 /M, TLC Kl b7 e B
JEILIE, PRI RR A, BREIE T R B (100 mL), FAMAEEIK 20 mLx3) ik, FLK
BRI T, Sk, IR ERR, REMARERHEEN (AMBY 2Rl =5:1) /EIARMLE
Y AA 192-1 (7.8 g, PiBF=% 55%). LCMS m/z: 302.9 [M+H]".
HPR 2. LAY AA 1922 5K

KA & 0 AA_192-1 (7.8 g, 25.8 mmol) ¥ T-PUZINKI/FFEE//K (30 mL/30 mL/30 mL) JREH 7,
IIA—KEEEMNE (6.19¢ , 258 mmol). 60°C FHEHE 10 /NI, TLC Farill e 52 58 B J5 ok H ik 22 K8 40
BUEH, BREREVH LR (5 mLx2) ZBG ACHE I IN ShRRIE pH B2 3~4, LR LB (20
mLx3) ZHL, &HHANAE, HIKMERA T, J3E, IEETEAEEI B 6EY AA_192-2 (2.8
g, P23 40%). LCMS m/z: 2749 [M+H]".
B3 LAY AA 192-3 &R

BALEY AA 192-2 (2.8 g, 10.2 mmol) SEIRH (0.51 g, 13.5 mmol) &% T DMF 30mL) 1, =
BTN 2,4 - 38KZE (BB-1-1, 2.97 g, 10.8mmol). HEHHFE 2 /N, TLC Kl 5oL 54 o 8 B
R, REYE T ZMZEE 100 mL), FIEAE K (10 mLx3) ¥ik. ANUEM LB T,
I, PR TR G AR H ML A AA_192-2 (4.7 g, 725 97.7%). FohEwdith, BEEMNAT T —
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LCMS m/z: 470.9 [M+H]".
AR 4. LAY AA_192-4 &K

PCT/CN2015/072373

EiR N, HIEY AA_192-3 (4.7 ¢,99.7 mmol) AT HZK (50 mL), AR (7.85 g, 102 mmol).
RS FHHEZR B, #1228, TLC il M e R Ew IR ER, MALRLEE (100 mL),
A ERK (30 mLx3) ek, AN KBRS T, 138, IERBUERR 20671, TREMAERER
FENT (AMBE/ 2R 28 = 1:1) SR HEEY AA 19244 3.0 g, 2% 653%). LCMS m/z: 4509

[M+H]".
IR 5.

G AA_192_A 51659 AA_192_B &K

IS AA_192-4 (26.0 mg, 0.057 mmol). .54 BB-28 (35 mg, 0.063 mmol). BREZHN (12.2 mg,
0.115 mmol) A1 Pd(dpp)Cl, (4.2 mg, 0.0057 mmol) )50k}, /£ DMF/ THF/H,0 (1.5 mL/1.5 mL/1.5 mL) &

HBEHI, AA_091 IR 5~6 HIE R,

“@wm

ROBAR T %50 5, R2IHR G AA_192_A (4.8 mg)

ALEYD AA_192 B (5.6 mg), /& 22.6%. AA_192 A: LC/MS m/z: 799.6 [M+H]". AA 192 B:
LC/MS m/z: 799.5 [M+H]"

DMEEY) AA_192-4 NJERL, S8 AA_192 PR S G RIE, SN RTLEY:

i
it g HEL FB 2 LCMS
1
c!) o} ¢ IN I
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) : T N )
~ wNH HN, _
O/j\ N f | 7576
277 N N w& oy
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HIR 1 LAY AA 162-2 5K

W (R)-2-(88 1 3E) 2K -CBS- MR £ (4. 11 g, 11.63 mmol) ¥ T FHZK (23 mL), AHZE-25T, FRSSE
PRI = 5P AR (3.27 g, 11.63 mmol) F IM B (11.63 mL), #£-25°C F#tdE 30 2
B, BHIZE-60C, IMANE DR 28 (10.0g, 54.18 mmol), #iHE 5 4F. SRIGAE-60C T, Nk —
i (192 ¢, 291 mmo) I AR (10 mL), 5, HiiH: 16 DB, TLC Al S8 76 B 5 e 17, 7R
MIERERAE EMT (HMEY 2R R = 2:1-1:4) HRIEARNEY AA_162-2 (T, 10.0 g, 722 72%).
'H NMR (CDCls, 400 MHz): 6 6.31-6.28 (m, 1 H), 6.09-6.07 (m, 1 H), 4.21-4.10 (m, 4 H), 3.40-3.38 (m, 1 H),
3.28 (s, 1 H), 3.13 (s, 1 H), 2.70-2.68 (m, 1 H), 1.63 (d, J=8.8 Hz, 1 H), 1.47 (d, J=8.8 Hz, 1 H), 1.31-1.23
(m, 6 H).
HIR 2. LAY AA 162-3 5K

Kb &4 AA 162-2 (12 g, 50.36 mmol) T DMSO/7K (100 mL/1000 mL) JREVEFIF, AHZE0
T, Wh0.25M SEEALKIEW (343 mL, 85.61 mmol), £ 0°C FHEHEE3 /M, TLC #4358 B,
£ 0°C NI IN EhER1ET pH (% 3, ISR, SR O 4 FE (200 mLx3) ZHL, &IFAHIH,
KRR T, 198, R T A EE 2 HArfb &40 AA_162-3 (104 g, 77 92.4%). 'H NMR
(CDCls, 400 MHz): ¢ 6.31-6.29 (m, 1 H), 6.10-6.08 (m, 1 H), 4.11 (q, / = 3.2 Hz, 2 H), 3.38-3.36 (m, 1 H),
3.29 (m, 1 H), 3.23-3.20 (m, 1 H), 2.74-2.72 (m, 1 H), 1.63-1.61 (m, 1 H) , 2.74-2.72 (m, 1 H), 1.49-1.47 (m, 1
H), 1.24 (t,J=3.2 Hz, 3 H).
HIR 3 LAY AA 162-4 5K

FIRE, L&Y AA 162-3 (10.46 g, 43.91 mmol) BT 28 (100 mL), ERSFT FIMA 10%5E
i (0.5g). FE=E MK 25 psi EAE T 12 /N, Bh3E, IEBETEFEEZIB L&Y AA 162-4

CETFOMIRY, 9.0 g, 2% 87.5%). 'H NMR (CDCls, 400 MHz): 6 4.17-4.10 (m, 2 H), 2.65-2.62 (m, 4 H),

1.59-1.53 (m, 2 H), 1.36-1.22 (m, 7 H).
B 4. LAY AA 162-5 &R
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AL EY AA 162-4 (2 g,9.42 mmol) SBIRY (2.6 g, 18.85 mmol) &% T DMF (10 mL) 1, =i&
THIN 24°-TIRFEZET (BB-1-1,3.2 g, 11.31 mmol). Ei&#H+HE 1 /N, TLC ¥ ;s 58 BEJE A K (30
mL) HRKRN, LB (50 mLx3) X, &IAHA, FAIKRERE TR, S8, EBRRERER
7, FEMSRERHEN (BB =41-51:4) BRI EEEY AA_162-5 GREGHRAK, 3.4
g, PireER 78.8%). LC/MS m/z: 409 [M+H]".
HIR S LAY AA 162-6 15K

FET, BIEY AA 162-5 (3.4 g, 831 mmol) T HZK (100 mL), MMAEERRE (5.2 g 66.55
mmol). FEE SRS T FHE 2 B, HidE 12 /N, TLC i e S 58 B E W H £ 50, IiAJK 30 mL) ¥
KRB, BB (50 mLx3) FH. &IANUHE, KBRS T, S8, IERRERZEA, &
BRI (B R OB =9:1-1:1) BB HRLEY AA_162-6 CREOHAKR, 2.88g,
% 88.8%). LC/MS m/z: 389.0 [M+H]"
HIR 6: LAY AA 162-7 KI5k

FER T, AW AA_162-6 (300 mg, 0.771 mmol) ¥ T PSR/ EZ//K (2 mL/2 mL/2 mL) &
F, A —KEEENE (97 mg, 2.31mmol). ZEEMFE 8 /N, TLC AR 5E 5 5 Uk Bk 22 G
AR, AHIE 0°C, BN IN BRI pH E 2 6, IR B, THREH 2 Ak &40 AA_162-7

(FLAMKAR, 250 mg, =2 89.8%). LC/MS m/z: 360.9 [M+H]"

HIR 7 LAY AA 162-8 15K

FET, BUEY AA 162-7 (150 mg, 0.415 mmol), 3-Z FAEMLLE(54 mg, 0.498mmol), —FHHEZ
£ (107 mg, 0.830 mmol) % T DMF (2 mL), I\ HATU (190 mg, 0.498 mmol). =i+ 1 /M, TLC
Rl N 5E RS, IIAK (10 mL) KN, R B (30 mLx3) %HL. &IFAHE, HTKERY
T, IR, IEMORUERR VAT, TR (R LR B =2:1-1:4) BRI HREY
AA 162-8 GEIEENIAR, 135mg, 22 72.8%). LC/MS m/z: 453.0 [M+H]".
B3 8. L&Y AA 162 ENDOA2 HI&

DAL &Y AA 162-8 Al BB-21 NJEE, M AA 192 B 5 WAERBTERILED
AA 162 ENDOA2. LC/MS m/z: 741.3 [M+H]".
SEHEf] 292: AA_273_ENDOA2

\Iy

NH HNJ\)\

o 07N
)< )< )=

AA_273_ENDOA2

B R 2k
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FIE 1 EY AA

273-1 K& Ak

ng
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PCT/CN2015/072373

O

A
gse

oL

AA_273-2

LAY AA_162-6 FI BB-21 A5 EL, 208 AA_237 1508 23 H& ik, BEML &4 AA_273-1.
LC/MS m/z: 651.3 [M+H]"
B9 2. &Y AA 273 ENDOA2 HI&

FHIEN, BibE&Y AA_273-1 (30 mg, 0.046 mmol), AA 273-2 (9.3 mg, 0.069 mmol) ¥& T PUEIEE (2

mL), JIA DMTMM (19.1 mg, 0.069 mmol). KM AKZRFHEZ 90°C, LK, TLC Rl s
FH#¥r AA_273 ENDOA2 (2.8 mg,

T, R E =
[M+H]"

RO ] 52 B A

TCER A i

F2H 7.9 %). LC/MS m/z: 767.3

L&Y AA 273-1 NIERL, S8 AA_273_ENDOA2 F 558 2 & 7%, Sl FEPILEY:
i
it gkt &1 B2 LCMS
1
[
O O
e !
N* HN YO
AN A, o HNﬁ N | 7412
293 o oy ~
0 N ﬁ n n{Q Y [M+H]
WK O~ 0~~~
NW /J O AA 273-1
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N/\N /
| _ OYO é .
HN H\NI/ N/§N
HIN HO [ 7422
294 o ‘)% .
ﬁ H\p "T“ H‘KD H,N [M+H]
i N/ N 2
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BEY AG 075-1 (2, 5.92mmol), =T % (1-ZHEZFEL) % (234 ¢, 592 mmol) 5iE T —
NI Q0mL) R, BEAEY I Pd(dppf)Cl, (870 mg, 1.28mmol) Fi1 Pd(PPhs), (1370 mg, 1.28mmol).
FERAMRY FTHRZE 80°C, $i#: 4 /M. TLC Al B e e 54 H B =01, K 8mL), SASEIA
NBS (4.2 g, 23.67 mmol), FiRHFLE 12 /M. TLC ¥ B 52 E IIAK (10 mL), REH IR B (50
mlx3) FEH, JRERRZEFE R o-BACE A, BRI, EENAHT T . ¥R oA
A SHPREY (1.64 g, 11.84 mmol) £¥%T DMF (20 mL) 1, =i FIMALEY AA 192-2 2.1 g, 7.7
FIRBAE 2 /D, TLC &M RN SEEFIMAK (10 mL), HZBRAEE (50 mLx3)AEHL, LK

mmol).
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PN, 08, IERIRERR BB, REMAEREENT (AMBY LR OB =9:1-53:2) {2 HiRL
EWAA 239-1 (1.1 g, PB4 36.3%). LCMS m/z: 575.1 [M+H]".

HIR 2. LAY AA 239-2 5K

FIRT, BIEY AA_239-1 (1 g, 1.74 mmol) ¥ T-H 2 (100 mL), fIAESRRE: (1.34 g, 17.4 mmol).
RS FTHR B, #5812 /8, TLC Al R 5e BB R AR iR, IMAZBRZER (100 mL),
A ERK (30 mLx3) Bk, AVUAR KBRS T, I8, IERBUEREEN, kBt
HEW (HMlE/ 2828 = 9:1-53:2) HEIHARNEY AA_239-2 (HEFEE, 045 g, 7238 46.3%).
LCMS m/z: 555.1 [M+H]".
HIR 3. LAY AA 239-3 G K

FET, BIEY AA 239-2 (150 mg, 0.27mmol), AUBARHIEEMIREE (345 mg, 1.37mmol) & T —
FAH 10mL), ERSET FIMABEER (213 mg, 2.17mmol) 1 Pd(dppf)Cl, (40 mg, 0.054mmol). #
BARY FINAZE 110°C, Hifk 2 /N, TLC /il RSB E AR R E R, Sk, W TEnE, 7%
BRI (B IR R =2:1-1:4) F2IBIRLEY AA_239-3 (HEREIME, 115 mg, %
70.5%). LCMS m/z: 601.1 [M+H]".
LU 4 WLEY AA 239 [E R

Kb &9 AA_239-3 (30 mg, 0.049 mmol), 454 BB-14 (23 mg, 0.059mmol) & T VU MKIRE/ 2, — &
T HEE/K (2 mL/ 2 mL/ 2 mL) BEER T, ERRS PIMABKES (11 mg, 0.099mmol) A
Pd(dpph)Cl, (5 mg, 0.0098 mmol). 7EER TR FHHEZE 100°C, [3 8 /N, TLC A& S b 585 J5 74 Al
R, I, IR TEAS, RS s OS2 B AR E Y AA_239 (BB, 8 mg,
FEE 21.8%). LCMS m/z: 384.2 [M/2+H]".

SEH 331: AA_238
9 X IL

o]

G ot

B R 2k
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oy T Bf % GHB'

AG_075-1 AA_238-1 AA_192-2

NHAOAc

AA_238-2

\

N N O\( N

e 7 P
ok, B af B,Jf X 52

HIR 1 LAY AA 238-1 Gk

BEY AG 075-1 (15 g, 44.38 mmol), 1,2-Z _fili¥ (5 g, 53.26mmol) ¥ T5 47 (10 mL), 0
BF;.Et,O (5.5 ml, 4438 mmol). fEESRY FAHEZBIGR, #iH: 2 /N, TLC Rl B sg e EeH 2=
I, IAZK (10 mL) KN, A G0mLx3) B &HANAE, HI KRR, ik, MK
PR R 2 B4 e b B R (B REHE, 17.5 g, 725 88.3%). ¥ N-BIC T B (NIS, 13.6 g,
60.36 mmol) ¥ T —H FEE (50 mL), AHE-78 C, ERIEIF TMAMES AL 3.6 ¢, 3622
mmol). fEMIEE FHEE 1 /NES, IO EIRGaHRE TR (5 g, 12.07 mmol) =5 FHE (5 ml) R,
FE-78 C kSR 1 /N, TLC AR B 58 55 MK (10 mL) ¥R B, Fl & %E (50 mLx3) %
Ho &HA N, FIOKBRERA T4, 108, IEMORE R £ R 2 HAn e 69 AA_238-1 (BRtaififk, 3.2
g, 7% 78.3%). "HNMR (CDCls, 400 MHz): 6 7.75 (m, 2 H), 7.61 (m, 2 H), 7.40 (m, 2 H).
HIR 2. LAY AA 238-2 Gk

Bl &%) AA 238-1 (7.48g, 20.77 mmol), =T & (1-ZF8ELGE) ¥ (7.5 g, 20.77 mmol) E T
THENIR (100mL) L, AT R I Pd(dppf)Cl, (3 g, 4.15mmol) A1 Pd(PPhs), (4.8 g, 4.15mmol). #£
BARS TR 80°C, Hi#E 4 /M. TLC KRN SEHE AR B, IIAZK (20 mL), KJ5MA
NBS (15 g, 83.07 mmol), =R 12 /M. TLC il R B 5EEFIMAK (10 mL), SAEH LR ZER (50
mlx3) FEH, R VAR S o-IRACEE B4k, EFRAfl, HENAHT T B ¥ EE oA+
IR SERIRET (1.5 g, 11.09 mmol) &3 T DMF 20 mL) 91, FiR FMALEY AA_192-2 (198 g, 7.21
mmol). FEHL: 2 M, TLC KR BSEEFIAK (10 mL), FAZEEZE (50 mLx3)XEH, AKHi
FRAN T4, IR, JEBUERR BN, IREWARERAENT (B 2R 2B =9:1-3:2) 33 Hirfb
EW1 AA 2382 (13 g, P55 46.3%). LCMS m/z: 596.8 [M+H] .
HIR 3. LAY AA 238-3 G K

FET, BIEY AA 238-2 (2.1 g, 445 mmol) FTH I (100 mL), MMABERRE: (3.42 g, 44.5
mmol). FEFSIRS T FHE Z B, itk 12 /M, TLC Kl e S 5e B E A I 2515, IMAZI 2/ (100
mL), FAMAIEEHAK (30 mLx3) ¥k, AV LKBRWN TR, T, WREERRER, %Ey
ZEREEN (AMEB/ RO = 9:1-532) S HRLEY) AA 238-3 (AR, 13 g =&
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62.3%)o LCMS m/z: 577.1 [M+H]".

HIR 4 LAY AA 238-4 G K

FiRT, HEY AA 238-3 (150 mg, 0.26 mmol), XUECHMIEZHERES (331 mg, 1.13mmol) 3T —
FAH 10mL), ERSET FIMABEERE (205 mg, 2.09mmol) 1 Pd(dppf)Cl, (40 mg, 0.052mmol). #
FARS TR 110°C, P 2 /NG, TLC A RN e EA N B =i, 98, IR TERE,
R ENT (RMBE 2R 48R = 9:1-1:4) [ HARLEY AA_238-4 (H LA, 105 mg, 7%
66%). LCMS m/z: 623.3 [M+H]".
IS AW AA_238 [ME KL

Kb &4 AA_238-4 (20 mg, 0.032 mmol). k&4 BB-14 (15 mg, 0.039mmol) ¥& T PUSILIR/ 2, 1
ZHE/K 2 mL/ 2 mL/ 2 mL) BEBEAP, ARSARY TR (9 mg, 0.064mmol)
Pd(dpph)Cl, (5 mg, 0.0064 mmol). 7EER TR FHHEZE 100°C, [3 8 /N, TLC A& S b 58 HE J5 74 Al
R, SIE, IRBE TS, IR @ AR % 2 B AR R HAr e &7 AA_238 (FIEE 14, 8.2 mg,
P25 27.8%). LCMS m/z: 3952 [M/2+H]".
SEHEB] 332: AA_241_A F1 AA_241_B

NN \ N \
i/ o) (0] N N o fo)
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fo) N
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B 1 LAY AA 241-1 &R

BAEY AG 075-1 (1 g, 2.96 mmol) ¥ T HZ (10 mL), AEZE 0 C, ERAMEY Fn=HE&
F5 (5.92 ml, 11.83 mmol). =\ 1 /N, TLC A BFEEEAREZE 0 C, MAK (10 mL) %K
R, ZSEHEE (50 mLx3) FEL AIFAHAE, FAIKmRIRTE, Sk, IR TERE, %EY
SRERAEENT (AMEY TR R = 9:1-3:2) BEIEFUEY AA_241-1 EOE, 082 g, 7%
82.3%). 'HNMR (CDCls, 400 MHz): § 7.68 (m, 2 H), 7.49 (m, 4 H), 1.719 (s, 3 H).
B2 LAY AA 241-2 G R

BEY AA 241-1 (1 g, 2.84 mmol). =T 3 (1-ZF8HE2HHE) 5 (1.03 ¢, 2.84 mmol) T %
AN 0mL) &, AR A Pd(dpph)Cly (417 mg, 0.57mmol) F1 Pd(PPhs)s (657 mg, 0.57mmol). 7E
BT FTHRE R 80°C, #i#: 4 /. TLC Rl Mg 54 B =R, IMAK (4 mL), ZAEIA
NBS (2 g, 11.36 mmol), =ik 12 /M. TLC frill fe Mg 5 FMAK (10 mL), REH 2R (50
mlx3) FH, s ERR ZVEFAR S o-IRACEE T B4k EFRAl, HENAHT T B ¥ EE oA
4R SHRIRET (0.78 g, 5.68 mmol) E¥% T DMF (20 mL) ', =R FIIALEY AA 192-2 (1.01 g, 3.69
mmol). ZERHEE 2 /M, TLC R SEEREMAK (10 mL), FHZBRZEE (50 mLx3)#E, JoKH
FRAN T4, IR, JEBUERR BN, IREWARERAENT (B 2 2B =9:1-3:2) /2 Hirfk
EH AA 2412 GEEER, 0.65 g, BiBF2% 40.3%). LCMS m/z: 591.1 [M+H]".
B3 LAY AA 241-3 &R

FiR T, K& AA 241-2 (650 mg, 1.11 mmol) ¥ T4 (100 mL), MIAEERRE (853 mg, 11.1
mmol). FEESAEY T FHEERF, ek 12 /M, TLC Ml B e RA S =E, IMAZIKRZEE (100
mL), FAMAIEEHAK (30 mLx3) ¥k, AV LKBRWN TR, T, WREERRER, %Ey
SREREENT (AMBY R OFE = 9:1-1:4) [{EIELED AA 2413 (AR, 320 mg, 7%
52.3%). LCMS m/z; 571.1 [M+H]".
B 4. LAY AA 241-4 G R

FiR T, K& AA 241-3 (120 mg, 0.21mmol), XEHIMIEMEREE (269 mg,1.06mmol) ¥ T —
FAH 10mL), ERSET FIMABEERH (166 mg, 1.69mmol) 1 Pd(dppf)Cl, (36 mg, 0.044mmol). #£
BARY FINAZE 110°C, Hifk 2 /N, TLC /il RSB E AR R E R, Sk, W TEnE, 7%
BMAERA BT (AW CR OB = 2:1-1:4) BIIHIRMGEY AA_241-4 (AOFEE, 85 mg, F=3
66%). LCMS m/z: 617.2 [M+H]".
IS LAY AA 241 A5 AA 241 B G

K5 AA 241-4 (70 mg, 0.114 mmol). &%) BB-14 (213 mg, 0.568mmol) % T PUE W/ 2.~
B ZHE/7K 2 mL/ 2 mL/ 2 mL) IBEHEAF, ARIAYP FIAKERS (97 mg, 0.911mmol) F
Pd(dpphH)CL, (15 mg, 0.023 mmol). 7ER TR FHHEZE 100°C, [B 8 /N, TLC A& e b 5eHE J5 74 Al
BER, I8, BTG, YIS Gk 3, Tk 6) fil% BRI HRMLEY AA 241 A
(HEREE, 7mg) FAA 241 B (AR, 7mg), 7% 17.8%. AA_241_A: LCMS m/z: 384.1 [M/2+H]".
AA 241 A: LCMS m/z: 384.1 [M/2+H]".
SEHif] 333: AA_242
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B 1 LAY AA 242-1 G R

B AA_162_6 (1.0 g, 2.57 mmol) ¥ T DU/ ZEE/7K (5 mL/5 mL/5 mL) JRGHFH, N
AN—KEEFMNHE (0215 g, 5.14 mmol). 50°C FHFEE 10 /M, TLC Al mAMERE, Az
1 2.5 (10 mL>2) ZEHL, sKARR N AN T pH (42 3~4, WEENTHIEA, TEE/RIIEMLE
Y1 AA_242-1 (0.65 g, 773 70.0%). LCMS m/z: 362.9 [M+H]".
HIE 2. LAY AA 242-3 G R

KALEY AA_242-1 (178 mg, 0.49 mmol) 5 ZHAIHELENZ (191.1 g, 1.48 mmol) F T £ (5 mL)
B, IR NI 3-Q-IR ZERE)EE (AA 242-2, 128.1 mg, 0.64 mmol). =iRHHE 2 /M, TLC &k
J37 SEEE JE IR R R A, IRV BT (AR OO = 11> LB SRS
AA 242-3 (AR, 50 mg, 2% 21.1%). LCMS m/z: 480.0 [M+H]".

3. L&Y AA 242-4 & RL

FHIR N, BILEY AA_242-3 (20 mg, 0.021 mmol) S5EEES4E (32 g, 0.42 mmol)iF T-H # (10 mL) Ji&
BWAT, 120°C AR 10 AN, TLC AT S b 58 B 5 I bR 5 9A 71, SR A A Z0T (A
Bt/ R 2B = 11 -2 L8 BRI BAMEEY AA_242-4 GEEAREE, 19 mg, 7% 98.9%). LCMS m/z:
462.0 [M+H]".
LU 4 WLEY AA 242 TERL

IS YD AA_242-4 (20 mg, 0.0434 mmol), {454 BB-21 (25.9 mg, 0.052 mmol). TR (9.2 mg,
0.087 mmol) F1 Pd(dppf)Cl, (3.2 mg, 0.00434 mmol) AJE KL, 7E DMF/ THF/H,0O (1.5 mL/1.5 mL/1.5 mL)
TREWHT, 21 AA_238 WIRA (NG RTTE, RELEY AA_242 2.5 g, 7% 7.7%). LCMS m/z: 750.2
[M+H]".
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SeHEf] 334: AA_150_A F1AA 150 B
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HIR 1 LAY AA 150-1 5K

BHEY AA_091-1 2 g, 12.97 mmol) BIZ T HEE 30mL), #AHZE 0C, ZEMAKRRH (3.59¢,
25.95 mmol), ZERHFE 2 /DB, TLC Azl e M58 R JEAEZ 0°C, TNk IH™T pH (A2 3~4, W&
R KERAHUEA], FEREPIMAK G0mL), HZMR LB (100 mLx3) ZH. A HUAH KRN
T, T, SN TS5 2 B B R b R R R B U E R R R SRR (3.59 g, 25.95 mmol)
BT @oml) &, AN 24-"RFEZE (BB-1-1,3.61 g, 12.97 mmol). =iE#HEE 12 /M, TLC ¥
I 32 58 5 J5 P R B 22 550, IMAAIK (40 ml), ZBRZ MR (100 mIx3) ZFEHL. &HA AR, FHIG/KHBREN
T, IR, IR R AR, IRE AR ENT (BN R B = 3:1) 1320k E A A .
B LA EAMR R IRARE T (100 mL), IABSEE (10.0 g, 129.7 mmol). EZSRY TR £ [H]
W, TAE 12 /N, TLC Aril RS 58 5 A R iR, AN ZBR B (150 mL), AEAI & EK (40 mLx2)
ek o AU OKBRBREN T, 18, IR R 2/, TR ENT (Rl 2R 2B =
1:1) B AFLEY AA_150-1 GREEBR, 1.07 g, =375 22.7%). LCMS m/z: 364.9 [M+H]". 'H
NMR (CDCls, 400 MHz): 6 7.67-7.65 (m, 2 H), 7.52-7.48 (m, 3 H), 3.49 (s, 3 H), 3.90-2.86 (m, 1 H), 3.08 (m,
1 H), 1.79-1.77 (m, 2 H), 1.57 (m, 2 H), 1.41-1.34 (m, 4 H).
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2. 1bEW AA_150-2 K& Ak

PIALEY) AA_150-1 (1.07 g, 3.0 mmol), 1b&4 BB-21 (1.64 g, 3.3 mmol). BRERHN (0.64 g, 6.0 mmol)
A1 Pd(dppf)Cl, (220 mg, 0.3 mmol) AJEHl, 7E DMF/ THF/H,0 (2 mL/2 mL/2 mL) &R, %8
AA_007 B8 3 &R, BELEY AA 1502 GREEARIEK, 0.7 g, 752 36.5%). LCMS m/z: 653.3
[M+H]".
B3 LAY AA 150-3 &R

HHEY AA_150-2 (700 mg, 1.07 mmol) ¥ T PUEFEMR/H EE/7K (4 mL/4 mL/4 mL) -G 7, in
NEFAN (86 mg, 2.14 mmol). FEBEFEII R, TLC Rl Sz 37 58 B f5 0 R B 23 I A K (5 mL), ¥
I IN EhAR 9 pH {8 2 3~4, WCAENT H B A, 1S3 2) B Ar L5970 AA_150-3 (385 mg, /& 60.7%).
LCMS m/z: 639.2 [M+H]".
B4 LAY AA 150 A 1 AA 150 B G

FIRT, BILEY AA_150-3 (30 mg, 0.046 mmol), 3-Z T IREMLIE6.1 mg, 0.056 mmol) ¥ T PUE
B (2mL), 1A DMTMM (15.5 mg, 0.056 mmol). SRR FHRZE 90°C, HifEid®, TLC Kl 5e
R, FREME S o & BT 2 H AR AA_TI50_A (2.0 mg)Fl AA_150_B (3.2 mg), /=%
15.2%.
AA_150_A: LC/MS m/z: 729.3 [M+H]". AA_150 B: LC/MS m/z: 729.3 [M+H]".

PCT/CN2015/072373

DMEEY AA_150-3 IR 28 AA_150 TP IR 4 WG HOTTE, GRCFRPIEDD.

i
it gkt B B2 LCMS
il
N
\@ Y Y I}
NH 743 4
335 ok 041\/ O .
O\/o ° \HD Q %3 N [M+H]
y \ fm
N/ O B AA 1503
AA 184
Cl
I /N Oﬁ/OI NH2
NH HO f 763.3
336 o \ x )
O\/ N #3 _N [M+H]
\(Q )< )<)—<T
-O-O—T e °
AA_185
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HIR 1 LAY AA 286-1 5K

WG AA 242-1 (1.6 g, 4.43 mmol), —Zfi% (0.896 g, 8.86 mmol) ¥& 7K T EE (100 mL), 818
Ji\ DPPA (1.83 g, 6.64 mmol). 7ERSMRY FIIAZRER, ek, TLC &l B 5EEFMAK (30
ml) AR, 2R AEE (50 mlx2) 2B GIFANUE, FHTOKEREREAT1E, o208, IR 287,
WEMAERERMEENT CREMmE/ 2R 8 = 3:1) BRI HRLEY AA_286-1 (049 g, =% 255%).
LC/MS m/z: 434.2 [M+H] ©
HIR 2. LAY AA 286-2 15K

A& AA_286-1 (150 mg, 0.46 mmol), BB-21 (276 mg, 0.56 mmol) ¥ T DMF/ THF/H,O (5 ml/5
ml/5 ml) BEGFF, EERSET FIABRRY (74 mg, 0.93 mmol) A1 Pd (dppf)Cl, (40 mg, 0.046
mmol). FEZESME FIRERR, s, TLC MR EEFEAME SR, ik, JERER %

R, FREMAEERFEEN (GMBN 2R 28 = 5:1-1:1) B2 itk &9 AA_286-2 (196 mg, =%
56%). LC/MS m/z: 723.4 [M+H] ™
B3 LAY AA 286-3 G R

HHEY) AA_286-2 (200 mg, 0.48 mmol) T LML (5 mL), BEZE 0C, IMAFHWE/ LK
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FRIATR (HCUEA, 4 M, 15 mL), =EHHE 1.5 /M. TLC ¥l s Mg B R 72 = PR b 227, 1521
&) AA 286-3 (FEER, 171 mg, IF 99.4%); PRI FTAML, BEENHT T %, LOMS mz
622.4 [M+H]"
B4 B AA_286 [ME K

FIRT, BEY AA 286-3 (173 mg, 0.28 mmol), N-Moc-#i%# (BB-2-6, 58 mg, 0.33 mmol), —
FWHEZHERE (72 mg, 0.56 mmol) ¥ T DMF (10 mL), JiIA HATU (130 mg, 0.34 mmol). =EHH: 2 2
I, TLC RN 58 5, MAZK (10mL) WRRB, BB 30mLx3) . &AM, AX
IKBREREN T4, 38, IRV R AR, RS ENT (HMWE 2R = 114288 2.1)
BEIHPMLEY AA_286 (122 mg, F7% 56.2%). LC/MS m/z: 779.4 [M+H]".

SRIOBI: PRI
S H 1

A HCV KA 1a (HCV-1a) Al 1b (HCV-1b) F&%% & ¥ (replicon) 4l Rl & BT HCV S
ECso Fl CCso fH. 2R 1a E il F2KIEA H77 7iF%, #A K1691R, K2040R F1 S22041 I& R RAS, H
KA 1b &l 7RI Conl FE, 7 E1202G T12801 1 K1846T & pitk = AE,

R

HCV la (HCV-la) #11b (HCV-1b) F:PNANEERH S G| T RS S A MK HCV ZERWALHEL R
DN, G418 HrPEEER NEO MR EFEE, 113 HCV MISE AR PG RF nl E4 P AR E Rk
TR B ' 2 Tl R DR 1 ik s I P LA HOV JHI IR AP SR . UG, X RGBS
Bt HCV A & PG PR AL
SEEGA R

HCVE#I T4 % : HCV-1a Al HCV-1b 4.
YR FEM: DMEM  (Invitrogen, Cat.# 11960077) 7R, N 10%fGF & (FBS, Sigma, Cat.#
12003C) M 1% Pi(HFHEZ 5000 IU/mL, ¥ %H % 10 mg/mL, Hyclone, Cat.# SV30010).
J#EB(Invitrogen, Cat.# 25200072).
PBS (Invitrogen, Cat.# 10010023),
£ 3 ¥ (Invitrogen, Cat. # 15250061).
Cell Titer-fluor (Promega, Cat. # G6082).
Bright-Glo (Promega, Cat.# E2650).
CO, ¥57%%6, Thermo 2401,
Multidrop H#l53¥i#, Thermo.
POD 810 Plate Assembler 4= HENHFLMR AL EE 548, Labeyteo
Scepter Handheld Automated Cell Counter F-H7=X, B 24111448, Millipore.
Microplate Spectrophotometer F{fLAR 73 Y6 6 & 1, Molecular Device.
SLH IR TV
a) BRI % MR InFE:
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KA SV AT 100% DMSO. ARG XHMEEYILL 5 5% 6 i, Hl Echo A IR K 1 #-(Echo liquid
handler) N ZIZHAEAR o FAE DMSO &R EH 0.5%. FAMEEDIHUEIL . FmatdfilE N 100, 10 5%
1 nM, 5 fEH#FE, 6 > ki
b)4ifRE % (HCV-1a 3% HCV-1b &l F4IR)

1) W g 7R3 7% Big, A 10 mL PBS BR4i/.

2) I H G ) R BE R Pl IO MRS TR, DR RS TR R 50 7 SR B TR R TR B 37

C, 5% CO, HEFRF I

3) &FASTI50 BEFMEA 10— 15 mL 85 IR 401, W 0.1 mL &5 B IE VA VA B 2 5114

4) R FRWFRLIME] 8x10YmL, F EZh 73 7% (Thermo Scientific) 5% 4 H 40 M A\ 2-&14,

EWIR 96 FLIR (Greiner, Cat.# 655090) (100 uL/4L, 8000 cells/fL). BT 37°C, 5% CO, ¥ 7 Fe %

7% 3 Ko XIS A&, KA 0.5%DMSO.

5) Id S R IGIEY) Cell Titer-fluor ZIZHMIFL, W H 30 4041 5 AL AOGKN &4t Envison(Ex at

405 nm and read at 515 nm) S-S . WR3E R CEIE T HEYIXT HCV S 61740 s VE B 52,

FHHTIHE CCso 15

6) SRIE NIt Z B & LA Bright-Glo, ¥ 5 /045 FAb 2 R 6K R4 Envison K3 (i

>700 nm) GBI VE; RIETOCR LR 2T &I HOV M1 T8 ECso 8.
o) HABALIEA ST

X GraphPad Prism #AFxH0H] F 20 (inh % ) #AEHEAT AL TEL & 20 HT/3 2] ECso B CCso K.
A S5 R 1
F1HCVEHIFAIME ECso/CCsolll it

S HCV 1b R#IT HCV 1a E#lIF
ECso CCsy/nM ECso CCsy/nM
AG 015 A >10 D >100
AG 046 B >100 D >100
AG 047 B >100 D >100
AG 040 B >10 D >100
AG 027 B >10 D -
AG 045 B >100 D >100
AG 015 A A >1 D -
AG 067 A >1 D -
AG 078 A A >3 D -
AG 078 B B >3 D -
AG 060 A >1 B -
AG 060 B A >10 A -
AG 077 A >3 A -
AG 104 A >1 A -
AG 079 A A >3 A -
AG 079 B B >5 C -
AG 123 A > C -

226



WO 2015/124063 PCT/CN2015/072373

AG_124 A >1 B >100
AG 113 A >1 B -
AG 080 A A >5 A -
AG 080 B B >3 C -
AG 088 A A >1 B -
AG_105 A >1 B -
AG 014 B >10 D -
AG 025 A A >10 D -
AG 025 B A >10 D -
AG 025 C B >10 D -
AG 014 A A >10 C —
AG 026 A B >10 D -
AG_048 B >100 D >100
AG_049 A >100 D >100
AG_050 A >100 C >100
AG_063 A >1 D -
AG_066 A >1 C —
AG 068 A A >1 C —
AG 068 B B >1 D -
AG_069 A >1 C —
AG_076 A >5 D -
AG_089 A >1 C —
AG_092 A >1 D -
AG_093 A >1 D -
AG_106 A >1 D -
AG_115 A >1 B -
AG_116 A >1 A -
AG_117 A >1 B -
AG 122 A A >1 C —
AG 122 B B >1 D -
AG 114 A B >1 D -
AG 114 B B >1 D -
AG_110 A >1 B -
AG_101 A >1 C -
AG_107 A >1 C -
AG_111 A >1 B -
AG_121 A >1 D -
AG 084 A B >1 C —
AG_100 A >1 B -
AG_099 B — C —
AG_091 A >1 C —
AG_090 A >1 C —
AG_098 A - C -
AG 061 A A >1 B -
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AG_095 A - B _
AG_094 A >1 B _
AG_102 A >1 C ~
AG 072_A A >1 A _
AG_087 A >1 B ~
AG_120 A >1 C ~
AG 118 A B >1 D _
AG 118 B A >1 C _
AG_096 A - D _
AG_086 A >1 D _
AG_054 A >10 B -
AG_001 A >1 C >10
AG_011 A >1 D ~
AG_022 B >10 D ~
AG_052 A >100 C >100
AG_053 B >100 C >100
AG_037 A >10 B >100
AG 112 A >1 C _
AG_ 061 B A >10 B _
AG_119 A >1 B _
AG_109 A >1 B _
AG_108 A >1 B _
AG_103 A >1 C ~
AG_085 A >1 D ~
AG 081 A B >5 D _
AG 081 B A >1 D _
AG_036 A >10 C >100
AG 072 B B >1 C _
AG_042 B >100 C >100
AG_038 B >10 D >100
AG_097 A - D _
AG_035 A >10 D >100
AG_051 B >100 C >100
AG_062 B >10 D -
AA_007 C >100 — -
AA_033 D - D _
AA_008 C >100 — -
AA_138 C >100 D -
AA_160 A >50 C —
AA_014 C >100 - _
AA_013A C - - _
AA_013B B - _ _
AA_090_A C - - _
AA_090 B C - - _
D

AA_029
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AA_100 D >10 - -
AA_108 C >10 - -
AA_072 D >10 - -
AA 071 C >10 - -
AA_073 C >10 - -
AA_074 D >10 - -
AA_075 D >10 - -
AA_076 C - — -
AA 078 D >10 - -
AA_079 D - - -
AA_092 D - - -
AA_094 D >10 - -
AA_096 D - - -
AA_097 D - - -
AA_106 D - - -
AA_107 D - - -
AA_089 C - — -
AA_091 B >10 - -
AA 091 A C >10 - -
AA 091 B B >10 D -
AA_109 B >100 D -
AA_122 B >100 D -
AA 117 B >10 D -
AA 118 C >10 - -
AA_127 B >10 D -
AL 003 D >10 - -
AA_032 B - - —
AA_034 D - D -
AA 016 B - - —
AA_095 C — — -
AA 190 A B >1 D -
AA 190 B B >1 D -
AA 121 A C >10 D -
AA 121 B A >10 C -
AA 166 A A >5 D -
AA 166 B B >5 D -
AA 169 A A >5 C -
AA 169 B A >5 D -
AA_156 A >1 C -
AA_167 A >1 C -
AA_155 C >100 D -
AA_158 A >1 C -
AA_027 D - - —
AA_047 D - - —
AA_064 C — — -
AA_065 C — — -
AA_028 C >100 - -
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AA_054 B - - -

AA_055 C - - -

AA_056 C - - -

AA_057 D - - -

AA_113 B >10 C -

AA_114 C - - -

AA_LIS C - - -

AA_l16 C - - -

AA_063 C - - -
AA 237 A B >1 D -
AA 237 B A >1 D -
AA_162_A A >1 C -
AA_162_B A >1 C -

AA_193 A >1 C -

AA_194 A >1 D -
AA_195_ A A >1 B -
AA_195 B A >1 C -
AA_196_A A >1 C -
AA_196_B A >1 D -
AA_198_A A >1 C -
AA_198 B A >1 D -
AA_199 A A >1 C -
AA_199 B A >1 D -
AA_200_A A >1 C -
AA_200_B A >1 C -
AA 201_A A >1 B -
AA_201_B A >1 C -

AA 202 A >1 C -
AA_203_A A >1 C -
AA_203_B A >1 C -
AA 204 A A >1 B -
AA 204 B A >1 C -
AA 204 C A >1 C -
AA_206_A A >1 B -
AA_206_B A >1 C -
AA_207_A A >1 C -
AA 207 B A >1 D -
AA_208_A A >1 C -
AA_208_B A >1 C -
AA_209_A A >1 D -
AA 209 B B >1 D -
AA 210_A A >1 D -
AA_210_B A >1 D -
AA 211 A A >1 C -
AA 211 B A >1 C -

AA 213 A >1 C -
AA 214 A A >1 C -
AA 214 B A >1 D -
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AA 215 A A >1 D -
AA 215 B A >1 D -
AA 216 A A >1 D -
AA 216 B A >1 D -

AA 217 C >1 D -

AA 218 B >1 D -
AA 224 A A >1 C -
AA 224 B A >1 C -

AA 228 A >1 C -
AA 232 A A >1 C -
AA 232 B A >1 C -
AA 233 A A >1 B -
AA 233 B A >1 C -
AA 233 C B >1 D -
AA 234 A A >1 C -
AA 234 B A >1 D -
AA 235 A A >1 D -
AA 236 A A >1 D -
AA 236 B B >1 D -
AA 243 A A >1 D -
AA 243 B A >1 B -
AA 244 A B >1 D -

AA_275 A - D -

AA_276 C - D -

AA 277 A - B -

AA 278 B - D -

AA_226 A >1 D -
AA 219 A A >1 C —
AA 220 A B >1 D -
AA 220 B C >1 D -
AA 221 A A >1 C —
AA 222 A A >1 D -
AA 223 A B >1 D -
AA 223 B B >1 D -

AA 227 B >1 D -
AA 245 A A >1 D -
AA 245 B B >1 D -
AA 246 A A >1 D -
AA 246 B B >1 D -
AA 247 A A >1 B -
AA 247 B A >1 C -
AA 248 A B >1 D -
AA 248 B B >1 D -
AA 249 A A >1 B -
AA 250 A B >1 D -
AA 250 B C >1 D -
AA 251 A B >1 B -
AA 251 B B >1 C —
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AA 251 C C >1 D -
AA 252 A B >1 C —
AA 252 B A >1 C —
AA 253 A B >1 D -
AA 253 B B >1 D -
AA 253 C C >1 D -
AA 254 A B >1 D -
AA 255 A A >1 D -
AA 255 B A >1 D -
AA 256 A A >1 D -
AA 257 A B >1 C —
AA 258 B C >1 D -
AA 259 A A >1 D -
AA 260 B A >1 D -
AA 261 A A >1 C —
AA 262 B A >1 B -
AA 263 B B >1 C —
AA 263 C B >1 D -
AA 264 A B >1 C —
AA 264 B B >1 D -
AA 265 A B >1 D -
AA 265 B B >1 D -
AA 266 A B >1 C —
AA 266 B B >1 D -
AA 267 A A >1 B -
AA 267 B B >1 C —
AA 268 A A >1 B -
AA 268 B A >1 C —
AA 271 A A >1 B -
AA 271 B B >1 D -
AA 272 A A >1 C —
AA 281 A A >1 B -
AA 281 B A >1 B -
AA 281 C B >1 C —
AA 192 A A >1 C —
AA 192 B A >1 C —
AA 179 A A >1 C —
AA 179 B A >1 C —

AA_191 B >1 C —

AA_180 C >10 D -
AA 197 A A >1 C —
AA 197 B A >1 C —
AA 230 A A >1 B -
AA 230 B A >1 C —
AA 231 A A >1 B -
AA 231 B A >1 C —
AA 242 A B >1 D -
AA 242 B B >1 D -
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AA 280 A A >1 C -

AA 280 B A >1 B -
AA_162_ENDOA2 A >1 B -
AA_273_ENDOA2 A >1 C -
AA_195_ENDOA?2 A >1 B -
AA_201 ENDOA2 A >1 B -
AA 204 ENDOA2 A A >1 A -
AA 204 ENDOA2 B A >1 C -
AA_206_ENDOA2 A >1 B -
AA_208_ENDOA2 A >1 B -
AA_214 ENDOA2 A — C -
AA_224 ENDOA2 A >1 B -
AA_ 233 ENDOA2 A A >1 B -
AA 233 ENDOA2 B A >1 D -
AA_ 243 ENDOA2 A A >1 C -
AA 243 ENDOA2 B A >1 B -
AA 270 ENDOA2 A A >1 A -
AA 270 ENDOA2 B A >1 C -
AA_279 ENDOA2_A A - B -
AA 279 ENDOA2 B A — C —
AA_282 ENDOA2 A — C -
AA_ 283 ENDOA2 A A — C -
AA 283 ENDOA2 B A - A -
AA_284 ENDOA2 A - D -
AA_285 ENDOA2 A — C -
AA_287 ENDOA2 A - B -
AA_288 ENDOA2 A — C -
AA_289 ENDOA2 B - D -
AA_290 ENDOA?2 B - D -
AA_291 ENDOA2 A — C -
AA 292 ENDOA2 M B — C —
AA_293_ENDOA?2 A — C -
AA_294 ENDOA?2 A - D -
AA 295 ENDOA2 A B - D -
AA 295 ENDOA2 B B - D -
AA_296_ENDOA2 B — C -
AA_297 ENDOA?2 B - D -
AA_298 ENDOA2 A >1 C -
AA_299 ENDOA?2 A >1 D -
AA_ 300 ENDOA2 B >1 D -
AA_ 301 ENDOA2 B >1 D -
AA_239 A >1 C -

AA_ 238 A >1 C -

AA 241 A B >1 D -

AA 241 B B >1 D -

AA_ 242 B >1 D -

AA 150 A B >10 D -

AA 150 B A >10 B -

233




WO 2015/124063 PCT/CN2015/072373

AA_184 B >5 D
AA_185 B >5 D
AA_186 B >5 C
AA_286 A D

H: ECso BRI T IRSMIT R R R 005 7, ECso /N T 1 uM EIRERUERA tRAMEME . 12 BRIE TR
KNI T IUANXTE: A (0.001 nM ~ 0.1 nM); B (0.101 nM ~ 1.0 nM); C(1.001 nM ~ 10.0 nM); D(10.001
nM ~ 100 nM). CCso FEUE R B 53 T IR SN SPE R RS, BRSO EEVEER ).

50 ARG RN RSN R EEE .
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Ry B PO DL LU [BER2E . ZuBiindt, BEIRAuIE, PR3, J9R3E, 443,
Ry« Rsv Riss Rips Ryps Ry Z0HASTHMEH H. F. Cl. Br. I. CN Bi{F&#ECAI[OH. SH. NH,.
PH,. J&dk. Zefidk. Jadesbaliguele g k]
Rk, Ria5 Rips Rsa5 Rap FLFETER— MR HURHT 3~6 JTTIRGEHEE; ny 80y 2508007
ik g 0 8L 1;
0y 8 ngan nops Moes Ay 0y A nges np BEHE 3. 44 5806, By T ny N gy, noy A0, As By Qrn Qs
Yi~ Y7u Div DyHFny Ange, meEH 04 1. 24 3. 4, 586;
nEH 0. 1. 2. 3. 4. 586;
nsiEH 1. 2. 384,
Ming ny ny Bing 4 0 B, FHRZGE R R TR NSV E A I L
Ay Ags Bgs Qs Dyy Dy 23 BN % B -C(=0)NRg)C(Rgy) (Reo)» CH,w HLEE, O. S. C=0. C=S.
S (=0). S (=00 ,BHEN (b) ARt Hot,

(W7).ril7 -
~N L7
Fh
|
.-We
(Ws')m8 5}5‘\;
(b
Wi W, 7 % Hy F. Cl. Br. 1. CN. =0, =S BifFk gz B CHI[OH. SH. NH,. PH,. #3,
Rl dk, JRiR g g ), T W, 5 WL Z 08 W, 5 W, Z (8. W, 5 W, ZIEERIF
mp, my¥EH 0. 1. 2;
W 2 AR B ECA Y NH B
W, % 3 AR g B A [CH, . CH,-CH,. CH=CH. NH. 3~6 ju/&3ta; 3~6 jua L], C=C. ik, 0.
S. C=0. C=S. S (=0). S (=0) ,;
Rear Repn Reo 78BS HIEE H Hy g bR BT RS
Wsv W 2 BN A2 Co N, ATk B [CH,. CH. NH. CH,-CH,. CH=CH. 3~6 jole# 3~
6 JLAEH]. C=C. H4E. O. S. C=0. C=S. S (=0). S (=0) 3
W, W 2 mr i % Hy F. Cl. Br. 1. CN. =0, =S BiffEk gz B CH[OH. SH. NH,. PH,. #:3,
Rl dk, JRiR iR g ), Tk W, 5 Wy Z 08 Wr 5 W, 2 (8] Wy 5 Wy Z IR RIF
m7. mgiEH 0. 1. 2;
YpikH O. S, C=0. C=S. S (=0). S (=0) ,. C=C. {EiEHMILHM[NH, CH,-CH,» CH=CH. 3~
6 TLIRHEEL 3~6 TLARIEHE;
Yoar Yaer Year Yoo Yoo 70 A HAFE B AU [CHy . NH. CH,-CH,. CH=CH. 3~6 Ju/R ]
3~6 LR, C=C. HiE. O. S. C=0. C=S. S (=0). S (=0) 5
Yaar Yea 70 WIS HIEH H. F. Cl. Br. I. CN. =0. =S 8k [OH. SH. NH,. PH,. &
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Asv Asy Biys Bsy Qsh Qs. Yi. Ys. Dspalardhik § CH,. #8E. O. S C=0. C=S. S (=0). S
(=0) L8 ER (o) AR,
(LG)PG
,,L1\{/
N
,Ls'_Lé

’

L \‘)
X}---Lé\( L7) p7
P

(¢c)
Ly 43 B3k [ C. N, ATEEUCHNH, CH. CH,. CH,-CH,. CH=CH. 3~6 jul&#s 3~6 it
JeppH]. C=C. 0. S. C=0. C=S. S (=0). S (=0) , B 5,
Ly~ Lsv Lygv Lsy Lgs Lo rmlddsrthiii § C. N. ARIEHECHKI[NH,. CH. CH,+ CH,-CH,. CH=CH. 3~
6 TLIRFEEL 3~6 Jud k], C=C. 0. S, C=0. C=S. S (=0). S (=0)
Le- Ly 2307 % | Hy F. CL, Br. 1. CN, =0, =S ST IR I[OH. SH. NH,. PH,. &3,
el Bk, J g Bk R L BE
Pi~ Por PRI HIEHIEE 0. 1. 2. 3. 4. 5E(6;
Ass Bys Qi Yy DyEE CHyw B4, O. S, C=0. C=S. S (=0). S (=0) ,. FHEEWHIITE,

------ FoT R AU
Wil WA e
------ ARG, W EE AR, & S ™ . myo e s

LQ'/ )
X}‘“-Lé\th) P7 N
: B e PR I 22505 M B T
fRiHh, ZALEWECR 2 B2 A — e AT O

2ARTERHER 1 Frid AL S 255 ET 12
(O,

-
-
-
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®
Hrb, Ty Bddnr ik { C. N, ARk g B [CH,-CH, . CH=CH. CH,. CH. NH. 3~6 ju/&3Ea; 3~

6 JLAEH]. C=C. H4E. O. S. C=0. C=S. S (=0). S (=0) 3
Tav Tsv Ty AISIE H C. Ny ATk EARHI[CH,. CH,-CH,w CH=CH. CH. NH. 3~6 jufe#ng
3~6 JLAKHEE]. C=C. 0. S. C=0. C=S. S (=0). S (=0) 3;
Ts#%H H. F. Cl. Br. I. CN., =0, =S Si{FE#RAR[OH. SH. NH,. PH,. B&E. okt B
SRR g 3]s
msiEH 0. 1. 2. 3. 4. 58 6;

SRS R 0. S, AREM B [NH. CH. CH,. CH,-CH,. CH=CH. 3~6 ju/3dta 3~
6 LB H]. C=C. HigE. C=0. C=S. S (=0), S (=0) ,;
To H H. F. Cl. Br. I. CN. =0. =S B({EE&HHICH[OH. SH. NH,. PH,. @, JuRRE, Rkt
Eip N Ge T Sp
me e 0. 1. 2803, HimeJy 0B, AHRIEE R eGSR F s
moiEH 0. 1. 2. 3. 4. 58 6;
------ T AR OO

-
-
-

------ MG, TREE AR, X T T NP R E R
% S TR ATAE s Ty B oo e ENGIEPEE

@'2: 4
3AREAURIZER 2 TR 4L & WU 252 TR i, B (D Fn T AT E - N

o ﬂi‘; Sfeety

Bk, SROFS FEHATTEA ;: ? : :52; :‘ ;: ;
qegodedededesensy oq

KI O GZI\ e @5 sdeds’ey

AARIEBCREDR 1 Frid AL S 255 BTz, &5k $oc (o) 17 & focinsie) irn,
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s 9 ll W5a
]
L e Tos —(-I;I' Todha
g ]
T7a \ ,—Wea
T4a :\rry
N\
()

Hrp,

T A BIMSIHIE E Cy NL AT EUCI[CH,-CH,. CH=CH. CH,. CH. NH. 3~6 jif&#mk 3~6 &
JeppH]. C=C. B4, 0. S. C=0. C=S. S (=0). S (=0) ,;

Taoar Tsan Taa AT HIEH C. N AT HULI[CH,. CH-CH,w CH=CH. CH. NH. 3~6 Ji/&i
Bk 3~6 Ju k], C=C. 0. S. C=0. C=S. S (=0). S (=0) ,;

Ts, %8 H H. F. Cl. Br. I. CN. =0. =S sifFi&# ACH[OH. SH. NH,. PH,. Ak, Juiadt, Bl
SRR g 3]s

ms, B H 0. 1. 2. 3. 4, 58 6;

Wsar Wea AT C N, AT EBEACHI[CH, . NH. CH. CH,-CH,. CH=CH. 3~6 jofe&n 3~
6 JLAEH]. C=C. H4E. O. S. C=0. C=S. S (=0). S (=0) 3

Teas Tra ZFHIMSIHIE H Oy S, (TIEHHUCHIINH. CH. CH,. CH,-CH,. CH=CH. 3~6 jul@stnl 3~
6 LB H]. C=C. HigE. C=0. C=S. S (=0), S (=0) ,;

Tsa H Hy F. Cl. Br. I, CN, =0. =S sS{fEEHHHI[OH. SH. NH,. PH,. /&, JeREE, Bkt
Eip N Ge T Sp

me, e H 0. 1. 2803, Yme Ay 0B, HIRE5H R oA FRA R A 0 A

mg, EH 0. 1. 2. 3. 4, 58 6;

------ T AR OO

(T a) / Tsa.,
’ \/Tﬁa /’ /3 S

Tza Tqa
méaﬁ ‘\ \ el
------ ool XUEE B, LCINRN Tad™ e e A
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