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The present invention includes a method of inhibiting, suppressing or preventing HBV infection in an
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individual in need thereof, comprising administering to the individual a therapeutically effective amount of

at least one compound of the invention.
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The present invention includes a method of inhibiting, suppressing or preventing

HBYV infection in an individual in need thereof, comprising administering to the

individual a therapeutically effective amount of at least one compound of the invention.
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Bn Bn H
N N N
;‘J RMgBr gg Pd(OH),/C gg
—_——l —e .
o} H R OH
1 2 AT73/74/75/76
Rn \
NaH Mel Pd(OH),/C
—_— R=Me, Et, Ph,PhCH,
R O R O
/ /
3 A77/78/79/80

2.1 k&2 286

i i
RMgBr
Eﬂj THF ;g
(o) R OH
1 2

F0°C E4°C T HAF THFF 2 RMgBr (0.5 M, 20 mmol) 54k
&1 (2.0 g, 10.56 mmol)#F A THF (20 mL)F 2% - B FTB RS
VITArt T HEFE3 h o #E I NHLCUA MK 2 B FE > i A EtOAc (20 mLx3)%E
AUR S - REEREDEEREY > BHERERYEETaL
WwTEESEEY -
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2.2 (EEY3ZHEE

Bn En
N NaH, Mel
—_—
R OH R /0
2 : 3

ROC FRAL&#2 (10 mmol)%F FDMF (40 mL)m 2 J5 o iR 1
NaH (10 mmol) » 7£# #£30 minf% - % %% MMel (10 mmol)7E i
DMF(S mL) 2 557 » TRt FEEEA b - K584 98 A Kt 6 F EA
EEEY o At AT AR P B K VB - 4E NSO, I T 7 B2 SRR G -
R BT ALY TR EY -

2.3 A73-802 & 7

Bn H Bn H

N N N N
Q Pd(OH),/C Q Q Pd(OH),/C Q
R O R O
R2 OH R OH / /
AT3[74/75/76 3 - AT77/78/79/80

AL & 28377 i MeOH ! 22 75 /% /& ji PA(OH),/C (100 mg) >
WHEHF 50 psi T AT OB S IRAHF BT - BIEPAI R 4 IEK » 7
MELEMEEY -

1.3 A81/82 7 & G5

B B

Bn H Boc
N Me3SOl N HSO, N N N
E'g es %g 2504 Eg Pd/C Eg Boc,0 \Eg
0 0 HO—" o HO—~""on HO~" oH
1 2 3 A1 4
Boc H
NaH, CHal N Hel
- —_—
\ o
0~ Hb— .
5 A82
1.3.1 {E&#22 &G
N n
[ﬂj Me3SOl gg
et S
O 0
1 2
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ROC T EEEYT (1.9 g, 10 mmol)7F R DMSO (30 mL)H 7 35K
H A IMe;SOI (3.3 g, 15 mmol) ~ Z % 10INaH (0.6 g, 16 mmol) -
IR ERt TRHEEER - BRESYWEAK DI HEAZKEE - Bd
HZEWENEKER  &NaSOF R THEEZE TR  KHERE
WraifERery - RMEEHZEEY - (0.46 g, 23%) - '"H NMR (400
MHz, CDCly): §: 7.34(m, 4H), 7.30(m, 1H), 3.55(s, 2H), 2.62(s, 2H),
2.55 (m, 4H), 1.83(m, 2H), 1.52(m, 2H) -

1.3.2 {£&H32 8

Bn Bn
N N
? HZSO4 Q
— T
(0] HO OH
2 3

L& #2 (3.0 g, 14.76 mmol)7EHH,S0, (60 mL, 0.2 M) 38
BNt T IEREEE - KR &Y HANaOHY K T f1ZE pHS - FHEtOAcZE
PR EESY BEAHZEME ROELEHYEYEWAS g,
46%) - 'H NMR (400 MHz, CDCl;): § ppm: 7.32(m, 4H), 7.27(m, 1H),
3.52(s, 2H), 3.44(s, 2H), 2.64 (m, 2H), 2.36(m, 2H), 2.03(m, 2H),
1.59(m, 4H) -

1.3.3 A81 7 &
R \
—_—
HO~""on 1O~
3 AB1

FAEE#3 (500 mg, 2 mmol)7F A CH;0H (5 mL)eh 27 3 7% 3R M
Pd(OH),/C (50 mg) - AT R E M HENLRAR TELET - BIEEE
M R4E R PETT A IR E Y (200 mg, 68%)

1.3.4 {E&W4Z Al
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H Boc
N
HO OH HO OH

A71
ATt R A12 (100 mg, 0.762 mmol) & Et;N (116 mg, 1.14 mmol)7F
*MeOH (3 mL)H Z &K 1/ 1Boc,O (200 mg, 0.915 mmol) - K FTE
ORI A TE 4R A FIDCM (20 mD)IFERE - FATRIRES
MRKER - BREFRELEEMHEY EART -2 (80 mg,
68%) ° o
1.3.5 1L&EWS5 8%

Eoc ﬁoc
NaH, CHal
—_—
HO B
OH o0—
4 5

At T @ NaH (125 mg, 3.11 mmol)F R THF (3 mL)H 27 B % 7% o
WINIE & #4Z2 B (240 mg, 1.04 mmol) - FFTEEUREYEH 10
o fEfRE LIUE &) IR JICHsL (736 mg, 5.19 mmol) - R &8
FRBEE - FHAKERKE  HERGEFRERESYUNEEEEY  #H
BT T RTELEBZEEY (200 mg, 74%) - 'H NMR
(400 MHz, CDCl;): & ppm: 3.72(m, 2H), 3.35(s, 3H), 3.29(s, 2H),
3.24(s, 3H), 3.06 (m, 2H), 1.74(m, 2H), 1.47(m, 1H), 1.46(s, 9H),
1.42(m, 1H) - |

1.3.6 A82 2 8 G

H
N N
HCI
O
(o] o— /o

AEE#S (200 mg, 0.77 mmo) FHER HEE (10 mL)F 224 N HCI
o Rt P REA20 min - FEZETREESY)  {ETELHCIE 150
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mg, 99 %) °
1.4 A67-72 27 &
R Boc
1 LDA LIA|H4 Boc,0
—_—
R
0 OH
1 ~ Ab7/68/69

NaH Mel
R=Me, Et, PhCH,

A70/71/72

1.4.1 {E&#22 8

Boc Boc
N N
1.LDA
e
2. RX R
07 o\ oZ N0\
1 2

1-30C T /K THF S 7 (20 mL) 1 B 48 A JILDA (4 mmol) -
AR ARE-TSC HE®ZZBERINERTHF (10 mL)$ > {491 (1.00
g, 3.89 mmol) - IR - B XEREWIN-30C THEEEL h- BRER
JIFF L THF (10 mL)® ZRX (5 mmol) « # AT RSN RT T BB
W > AIMNHCUK A (30 mL)i FH 2.8 Z. 85 (20 mLx3)ZEHKfE - &
RAGRE R ESHEY  FEVEB LERYHETAEL  ®T
EEEY -

1.4.2 (E&Y32 5

H HCI

9 2.

REEY2 (4.87 mmol)IFEFHCY % (20 mL)F - 38 &Y
Rt T REH#E2h - BERBABIUEELEEY -
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1.4.3 A67/68/69.2 5L (&

H H
N
LIAIH,
L ——
R R
07 o OH
3 AG7/68/69

FA0°C FH$LiAlH, (367.80 mg, 9.93 mmol)5& % A £ 7K THF (30 mL)
oo BERIRIIFER MK THF (10 mL)F Z{E& 43 (4.96 mmol) - &K
FERESWMNRTTBABR - K ERSYH/K(0.37 mL)K 10% NaOH
(0.37 mL)Z W > B&AI/K(1.11 mL) - #EEYHRRTT ##30 min
TR - BERRUEEEY -
1.4.4 {EEW4Z Bl

Boc
Kg B0 Lg

A14/15116

5] TEA (6 mmol) . Boc,O (5 mmol)FEHRDCM (40 mLYF ZBREY)
B R0 AL4/15/16 (4.2 mmol) - 3 RriT BB - IR AW IN
HOI - NaHCOSE A HEH 46 NesSOLMEH U ZEH 20 RN - Wl

ARG RMEEHEEY - o
1.4.5 /bé#%Z;@ﬁ
Boc

N
NaH, Mel
R

O/
5

RNaH (13 mmol)#&/Z L #&/KTHF (10 mL)F 7 S A ZE0T - Biék
AIMEEY4 (6.55 mmol){F R /KTHF (10 mL)th 7 &K - & & ER
EYIF0°C T RE20 min HFE 1% &R B R IMel (1.4 g, 9.8 mmol) - ¥ F7
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FRGYNRTTHEABE  BRIEREGWHKERLERE SHE
HREMAEEeSY  RMELEHZEY -
1.4.6 A70/71/72 = # G5

Boc H
N

N
HCI
R R
o o—
5 A70/71/72

REEYS (3.4 mmol)ZAE N HCY ZEE (20 mL)d « BEES YR
RTT#H#2h - BRBEIDNELEEY -
1.5 A84-892 #U45F

r%oc E‘oc R
RX 1)HCI KBH4
~ K2CO3 ~  2)Boc,0 R
o O 0

O O

1 2 3 AB4/85/86
Eoc ﬁoc \
Mel, NaH HCI
ML
R —m» R R
OH 0— N
4 5 AB7/88/89

R=Me,Et,Bn

1.5.1 {E&#22H
Boc

Mt T &% (2.0 g, 7.37 mmol) & K,CO; (3.06 g, 22.11 mmol)
FRARE B0 mL)H 2 &K F R ERMNRX (2.30 g, 14.74mmol) - ¥ 5
BEEGYHERTEAEBRKT BEVERENERSY - ERGVSE
FR7K(50 mL) 3l f Z B ZBE (50 mLx2)ZEEY - REI M Im A 4E - 11
MEEEY -

1.5.2 L&V 8
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Boc Boc
N 1) HCl N
R —_—
[HJS(O\/ 2) Boc,O R
O O o}
2 3

KL W2 (13.36 mmol) % M F220% HCI (50 mL)H « 3 5 JESR &
IR R R B R 2R - 5 W 2T A B E 95 R S THF (100 mL)
H,0 (20 mL)¥ - 3&#Boc,0 (5.83 g, 26.73 mmol) Na,CO; (4.25 g,
40.10 mmol).§ 7 JESE & WIFRT T #EIB T - 36025 5 GU{LIE Y -
T A Y -

1.5.3 LA B

Boc Boc
N N
KBH4
O, - O,
0] OH
3 4
FROC T E&E%3 (11.00 mmol)#Ef Z BE (50 mL) 2 7% & I
& 7~ JIKBH, (0.712 g, 13.20 mmol) - ¥ K FER &S 0C T#E##0.5 h

WHRTTFREA2 b FREREWE AK(GEO mL)F 3 HFDCM (50

mLx3)ZEH! - Bzl R G F g > RTELEY -
1.5.4 A84/85/86.2 %4 (&

o= Q.

A84/85/86
BAL&M4 (4.36 mmol)AEPHCI/ 5 (20 mL)d « BE& Y
Pt T2 h BERBBIUELEEY -
1.5.5 (EEH528G

B 0C F ML &#4 (17 mmol)#7 1 8 K THF (10 mL)=h 2 7 3 o 6
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& AN UINaH (20 mmol) - K EREEGYIN0C TREEE > BERERR
JiMel (20 mmol) - KR EYNRT TEFBER - BXEESYWH
KGRI RN - BHENE L RMEEEY -

1.5.4 A87/88/89 2 % 45

Boc H
N, Q
—_—
, :
O— N
5 AB7/88/89

LSS (5.5 mmol)AERHCY R (25 mL)F - ¥8 2R
rtMRAF2h BRABRUELEY -

1.6 A103/104.2 244
0O O
OH OH
o/\ OH Pd/C
1. NaOH,MeOH —_— OH
—_—
N
L 2. NaBH, f‘t u
Ph Ph
1 2 A103
OO0 HO | HO.
O  1.NaOH,MeOH OH Pd/C OH
T D e
2. NaBH, N
N
N k N
{
Bh Ph
1 2 A104

1.6.1 /EA%ZZ%ﬁ

~_9O- 0
O  1.NaOH, MeOH
2. NaBH4
2

N

k HCI

Ph
1

AAEEWIZAER (.9 mmol)F IR II7EFH MeOH (20 ml)F 2 NaOH
(1.9 mmol) > WHrt F#EF£30 min - F{F R NaBH4 (14.4 mmol) > i
RSNt TREBER - BERINAK LRt TERE30 min - #IE
GYIREAZEL - & 0F 2 A BB KR - £ NaySO.87 18 15
Zechiads o KB RBTALESY  RTEEREEY -
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1.6.2 A1042 5

HO. HO

ETW = ETW
._>
N

N
H
Ph
2 A104

mﬂr“%2CﬁOn@,2mmdﬁﬁ%MdHIGOHmﬁPZﬁv§¢mmn

PA(OH),/C (100 mg) » A 4EH, K 50 psi T JEFi U HR & Wil B BT -

S 0 RORE R T 7 4 ST EE (230 mag, 88 %)
BEESLA104M B 2 12 P 2L A103 -

1.7 A90/91/92 7 2 %
e Bn H
l|3n N N N
N LDA, CH3CO,Et, THF LiAlH, , THF PA(OH),/C
»- _— —_—»
OH MeOH OH
g] ) -
0
A OH OH
1 2 3 AS0
Boc l?oc H
I N N
Boqo CHal, NaH TFA
5% v, () m ()
OH _0 -0
5 A92
| l l?oc Boc
I
Eg/\ TBSCI gg/\ 0H)2 gg/\ Mel, NaH gg/\
g&\
OTBS OTBS OTBS OH
6 7 8 9 A91
1.7.1 (&Y &
Bn
o N
N LDA, CH3COEt, THF
g] For
o)
_O
1 2

R-18C T - ERNEEEA®ROA3 mL 2.0 M FHRTHFF -
26 mmo )R ZEEZEE(2.11 g, 24 mmo)ZFEW THF (30 mL)H > &
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R o FEAHEDEE T30 minfg > RFIMEE1 (3.8 g, 20 mmol)E R
THF (30 mL)™ 7 2R/ R & PR -40°C FHEPELS h - G 2 FEE R A
B FINH,Cl (100 mL)Z 6 A 2 2. B5 (250 mLx2)ZEH - &= H
W HZE (Nay SO EEZE R - (FREHE/ZBZEQ:DERE
BREISRGYETEREN  #MELCCEEREEwW2 42 g
B 1 80%) - |

1.7.2 (& 832 8

!IBn
N N
LiAH, , THF
_—
H

o 0 OH
_0O

2

OH
3

rrAEEPI2 (2.63 g, 10 mmol)IAfE A THF (40 mL)9 > B4 7R AT
LiAlH, (380 mg, 10 mmol) » FREY Rt FHEEEL h » JRINK (0.4 g) -
fE % 7S f1NaOH (0.4 mL, 10%) > # )& & ¥ 30 min - FHIAK (1.2
mL) - EIEE S - B IER I A EtOAc (100 mL)ZEH » BEimAifE
WEMEEBZLEEYI 2.1g BEX : 90%) -

1.7.3 A90 2 &
& g
N N
Pd(OH),/C
ol MeOH OH
OH OH
3 A90

[ /6 & #3 (460 mg, 2 mmol)FF A CH;0H (5 mL)dh 2 %3 1 iR/
Pd(OH),/C (50 mg) - FFEAE G EHRARA T E/LBRE - BIEHE
WK - RRTMESEIAZEYAI (190 mg, 68%) -

1.7.4 {E&#W4.2 5
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Boc

ZT

Boc,0

OH OH

A90 4
& A90 (1.45 g, 10 mmol)& fZ A MeOH (20 mL)H > B8 7% iR /I
Boc,0 (2.16 g, 10 mmol) 5z TEA (1.5 g, 15 mmol) - R E YRt B
3 he IRYEARIFHEARSM » FIIN HCIR NaHCO3 ik - FEZ= &
4 WMEEHZEEW2 (23 EXE 100 %)
1.7.5 (E&W52 8

I?oc
N
CHsl, NaH
. —
OH
OH
4

fRrt N mNaH (240 mg, 6 mmol)#F R THF (10 mL)H 7 )% iR
B & 42 7% (490 mg, 2 mmol) - KFTTEEUE S IERELI05E - B
& | EAURE &Y A 1CH,I (852 mg, 6 mmol) - KRG REFAEBER -
FEHKERNKIE - HRUEMPEOREY  WiMEEMEY > EBHER
J& T (PE: EtOAc=10: ) HEITH(L » " MELIHE EY (437 mg, 80
%)

1.7.6 A92 2 &

Bloc
N

(8}
_O
5

B
IOC H

N
_TFA
o~ o~
/O /O
5 2

A9
wAEE YIS (2.73 g, 10 mmol)ZFfERDCM (20 mL)H - B2 IR
CF;COOH (20 mL) » BN =R T 2/NE - BYEER » M
B HAY A92 (1.6 g, 91 %) o
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1.7.7 (EE&Y22> 846 :

I|3n lIBn
gNg/\ - gr\g/x
—_——
H oH H TBS
6 7

At T EE &6 (2.4 g, 10 mmol)7E A DMF (30 mL)h 27 %53 &1 3R
JITEA (2.02 g, 20 mmol) & TBSCI (1.5 g, 10 mmol) » ¥ RS Y
RAF12/NEF - FEH /K (100 mL)A % [ FE - 6 # i BtOAc (100 mL)Z

- REEWEDESHEY - FHEE BN (PE:EtOAc=10:1)%f H
HEITHML  MESLHEEY (.0 g, 80 %) -
1.7.8 1EL&H¥8Z i

o v
g N

Pd(OH),

—»
Boc,O
HO
HO OTBS OTBS

7 8

F{EE7 (700 mg, 2 mmol)7FE X CH;0H (5 mL)H 7 35538 H 3R
Pd(OH),/C (250 mg)kBoc,O (512 mg, 2mmol) - ¥ R & ¥ H,
RATELBE BEBELVEFEER RUELHEEWL (575

mg, 81%) -
1.7.9 1E&#9= &

Boc Boc
| !

Cg/\ Mel, NaH N

;&\
"o OTBS O OTBS

8 9

FArt ™ [ NaH (240 mg, 6 mmol)fE A THF (10 mL)H 27 & % B iR
/L& #82 B (720 mg, 2 mmol) - AT ESWBRE1043 8 - B
1% = bt /th:r"f@‘:P/J“ﬂ[]CHﬂ (852 mg, 6 mmol) - FESYEBHEIBIK -
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FEHKARBNKIE  HREMPEESY  HRiNEEHEY  HEHER
J&#r (PE: EtOAc=10:1)¥ HET L > RMEELHEEYI (520 mg,

69 %) °
1.7.10 A912§ﬁ
Boc H
' N
C&\ - Eg/\
—
o OTBS o OH
9 A91

R &Y (373 mg, 1 mmol))FfEHRDCM (5 mL)d - BEI& RN
CF;COOH (5 mL) » KRB E M TR 2/NE « SRR - 1M E
ERAZ G YA (273 mg, 100 %) -

1.8 A93/94.2 B 5

o

1) NaH l

2) (E10),POCH,CO £t LiAlH4 (2.0 % ;)

N -
K© THF » 1 o5+ 1t N THF » 0.5 /8%

1 2

Boc ?oc
(i\ (i\ CH3I % CFacOOH %

1.8.1 EE&W22> 54 :

o
fy (i}j ’
1) NaH |
2) (E10),POCH,CO,Et
N >
K© THF » 1 8§+ 1t N

1 2

ROCTHE(ZZEE-HEE)- 2% ZEREG.5 g, 20 mmol)FER
THF (50 mL)th Z &K A INaH (960 mg, 24 mmol) - K IES
M| 1008 - BBERE LIUEEYHIRIMEEY1 (4.1 g, 20 mmol) -

C202716PA.doc -205-



201728571

KOREYBHIBR - FBhAKERNEIE » I FHEtOAc (200 mL)Z HY Fr ¥
RREY - REAREILEEMEEY - # B E &N (PE:EtOAc=5:1)
HEETEL  RMNEEHEEY2 336,71 %) -

1.8.2 E&H3H G N

E@; ummao@i) |
THF » 0.5 Jﬁ N=

2 3

rr EE#2 (2.59 g, 10 mmol)FAE X THF (40 mL)H » BE{& R0
LiAlH; (380 mg, 10 mmol) » KR S =0/ N HEFEUNE « JRAK
(0.4 g) > BE{&/AIINaOH (0.4 mL, 10%) > #EEYMAE30 min - Fi0
K(1.2 mL) > BIEERE - RYEIEEI A EOAc (100 mL)ZEH » JR¥EH
WeE > KmEEHELEYS 2.07g EER: 90%) -

1.8.3 A93 = H G

OH
. H
| N
Pd/H,
e o
N
LW::] OH

3 A93

L &3 (2.31 g, 10 mmol)fF 1 CH;OH (30 mL)r 2 35 3 i 11
PA/C (1.0 ) - S FTB GBS M ELASR T B EBR - BB BEL B
WO (LTS R B BEMIA93 (1.28 g, 90 %) ©

1.8.4 {EEW4Z BE

H IIBOC
N
Bog, O (i\
—_—
OH OH
A93 4

1 A93 (1.43 g, 10 mmol)5 i X MeOH (20 mL)t » [ 1% if
Boc,O (2.16 g, 10 mmol) &z TEA (1.5 g, 15 mmol) - FEEVE=ZET
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BRAEING - FEZEZPREBR - BEBGYHEARSME » FIIN HCIK 8
FINaHCO; 5k » & Na,SOfzJE W HZZE IR » RIMELEHE LS
M4 (2.43 g » FEZR 1 100%) o

1.8.5 {EEW5Z G

Boc Boc
|

FRrt R NaH (1.2 g, 30 mmol)fF X THF (50 mL)H 7% 7R I
L E#4E R (2.43 g, 10 mmol) * FTRECR S YIBHEL105 68 - BER A

AR &Y T AR IICHsL (4.2 g, 30 mmol) - FEEWBHBRE - FH
KERKRIE  HREFMPEREGY  RMEEHEY HHEEER
(PE: EtOAc=10:1)3 HEITHAL - M EEHZEEY Q.05 g, 80 %) -

1.8.6 A94 2 B
Boc
Ei\ CF3COOH %

BAEEHS (2.57 g, 10 mmol)FfERDCM (20 mL)F - BB RO
CF;COOH (20 mL) » ¥R AN E R T2/ - FEZEFRER
o e EAE B A4 (1.57 g, 100 %) -

1.9 A95/96.2 #445

OH OH
No LiAH, | PdiC
CbzC, B
CHzMgBr Euj\ Zn, AcOH ﬁ‘j\ Wittig > Pj\
N N
I
oz oz Cbz H
Cbz
2 3 4 5 A95
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OH OH OH o~ N
(g\ Pd/H, (g\ (BochO 5\ CHal (g\ TFA (i/
—_— —_— _— ——

N N N
H Boc Eoc o\
6 7 8 A9%6

Cbz

5

1.9.1 (L& 546 -

~o0 CbzCl, o
CH3MgBr
| X ———————=@
o
N

1 2
ROC TNHEAESHI (109 g, 100 mmol)fZ A THF (100 mL) 7 34
AR NCbzCl (17.6 g, 100 mmol) - AT IR AW BRE103 82 - B8
&[5 b #UR & % R HICH;MgBr (100 mL, 100 mmol) « #3584 ¥4 BE
B - FEHEKEWIIE - Y FEtOAc (200 mL)ZEHI AT R &Y - &
EARELELMEY - B EFE N (PE:EtOAc=4:1) % H # 17 4
b EMEEHEEY2 (14.7 mg, 58 %) -
1.9.2 (L&Y HE

(o} o}
Zn, AcOH
(Z) ————
) )
Cbz Chz

FRrt T FZn (6.5 g, 100 mmol)7F ¥ AcOH (50 mL) ¥ 7 f& % K iR
ML E#22 %R (4.9 g 20 mmol) - #RAYBHBR - BRI B
NMIEM D EEMEY - #EHEMEENT(PE:EtOAc=5:1) ¥ H T4k >
EmELEHEEYS (2.9 ¢, 62 %) - '

1.9.3 {EE&Y41Z 8t

o EtO. /8)01\
N NaH, THF

I
Cbz N

3 4

ROCTH(ZZEE-BMRE)- 2B ZEBE (4.5 g, 20 mmo)E R
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THF (50 mL)th 27 25 F 75 INaH (960 mg, 24 mmol) » & Fr ¥ BE &

VEHEI0E  BERRE LIRS T ARNEEYS (4.94 g, 20

mmol) * KRS BE - FBH/KZFERSLIE - I FHEtOAc (200 mL)

EHFEREEY REAREILEEMEEY  FHERREN

(PE:EtOAc=5:1)¥f HETT4li{b - EMELMZEY4 (3.94¢,62 %) -
1.9.4 {EE#)5ZHG

OEt OH
O
G] LiAIH, | ®
—_—
Y y
Cbz Cbz
4 5

b E4 (3.17 g, 10 mmol)FfER THF (40 mL)H » FE& A0
LiAlH, (380 mg, 10 mmol) > FEE W R THEEE /NG - RinK
(0.4 g) » BE1R A INaOH (0.4 mL, 10%) - KR S¥H 30 min > R0
7K(1.2 mL) > #EIEERE - B4 IERIAEOAc (100 mL)ZEEY - BiEH
g - ’*’*ﬁﬁﬁéﬁﬂt&fb/\ws (2.47 g» EZR 1 90%) -

1.9.5 A95 2> &5

5 A95

FAEE®IS (2.75 g, 10 mmol)fF R CH;0H (30 mL)H 2 75 7% H 7R T
Pd/C (1.0 g) - BT EUEE LRSS T S ALBRE - I8l E IR
T REMEEIHEEYA33 (1.28 g, 90 %) -

1.9.6 {L&#6 G

OH OH
—_—>
. 8bz . H
5 6

C202716PA.doc -209 -



201728571

A& 95 (2.31 g, 10 mmol)7F A CH;O0H (30 mL) 2 %K R
Pd/C (1.0 g) - WHIEESYELAR FTE/LBR - B8 I8 ET S H
TR T EESEEY(1.28 g, 90 %) ©

1.9.7 (L&Y 5

OH OH

(Boc)0
—

N Boc

6 7
KALEY6 (1.43 g, 10 mmol)/A &S MeOH (20 mL)H - FE{& 7R
Boc,O (2.16 g, 10 mmol) &z TEA (1.5 g, 15 mmol) - FEEWEZEET
VB PES/NGE o EE %2 RBUE AR 0 FIEAYSHE - I IN HCIK NaHCOs 3%
W ENa,SO BRI E E 2 PR IE - R ELHEENT 243 g
ER 1 100%) -
1.9.8 1LEW8 &

OH -

CHal

EOC Eoc
7 8

et T ENaH (1.2 g, 30 mmol)ZEH THE (50 mL) e 5% 3 B i i
LEMTZ AR (2.43 g, 10 mmol) » FATPFIESYBHI07E - BR
[ EAUE ST IARICHD (4.2 g, 30 mmol) - FIREWRHEBERE - 35
H/KZEREE  BREHPEREEY  KMEEHEY > FFHERE
7 (PE: EtOAc=10:)H HETHIL > RRMEELHEZEY Q.05 g, 80
%)

1.9.9 A96 2 & G
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- H
Q N
TFA
,.
N
Boc ~
8 A96

MEEPI8 (2.57 g, 10 mmol)FfERDCM (20 mL)H » FET& I
CF;COOH (20 mL) > #/EEYN 20 NRFE2/NF « BEAR > #m
ELEMALEEEYH (1.57 g, 100 %) -

1.10 A53/58 2 541

o) MeNH,, OH

~ Ak > /H\)\
THF » &t %

1 LUCRE %:2 A53

0 MeNH, g Mo

0 > N 0

% ~ THF > )‘i]"g s \)\/

2 0C > BR A58

EEHETRRIEEHL (1.2 g, 20 mmol) F MeNH2%E JA THF 2 &,
GYINRZENCHERE - EEZETRERSY - BESKUWENBSENH
Ko MHAEBREZERRYE  MEEHZEEYASS (1.8 g, 98 %) -
NMR (400 MHz, CDCls): & ppm: 3.79 - 3.84(m, 1H), 2.42 - 2.46 (m,

2H), 3.35(s, 3H), 1.16 (d, 2H) -
B ASIMHE 2 TE 7 B ASS -
1.11 A98 2 35

MgBr an
N

Bn
N 2
T F
ol H,, Pd(OH), oH
0]
1

F F
3 A98

ZT

1.11.1 {E&E#3 2 &G
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MgBr Bn

Bn
N 2
-—F_»
OH
0
1

3

ROC T E&®2 (10 mL, 1 M, 10 mmol)7# A THF 1 2 7&K I3
ME&E#1 (0.95 g, 5 mmol)fF R THF (20 mL)H 2 &K - BT IR
EYIR T3 h o FHNH,CUE K E B L IE - I A EtOAc (20 mLx3)
XBUREY c REEHEUESHEY  HEbOEHENHEETH
b HTEEHEEEY.1g 78 %) - LCMS: 286.3 [M+1] -

1.11.2 A998 & (5
" :
E\OH Hz, PA(OH), % "y
F F
3 A98

F{E&¥3 (1.1 g, 3.8 mmol)F ¥ MeOHH Zif?éirﬁtiﬂ/mDPd(OH)z/C
(100 mg) » WHAHRK TR ERESYERE AT - BIEPILEREIE
o (R E A HIE EYI(680 mg, 90 %) - '"H NMR (400 MHz, CDCls): &
ppm: 7.24 - 7.38 (m, 3H), 6.95 - 7.00 (m, 1H), 3.10 - 3.17 (m, 2H), 2.98
-3.01 (m, 2 H), 1.99 - 2.06 (m, 2H), 1.72 - 1.79 (m, 2H)

1.12 A97/99/101 2 & %

Br

N
g H
7 N N
Bn F
[1] ™ OH
on  HePd(OH) . oH
> F F
o« |
) n-BuLi S-F :
(o] S E

1 2 A99 A97 A101

1.12.1 {LE#2Z 8

ZT
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Br

Z-o

E OH

n-BuLi
O

F
1 2

P-78C BN, T 1-38-4-875(1.75 g, 10 mmo)FE R THF 2 %5
- 3R Min-BuLi (4 mL, 10 mmmol, 2.5 M) - #$£15 minfk > A-78C T &
HRIMAEEL (0.95 g, 5 mmo)FRTHF (20 mL)F ZERK - #ATH
BORBENrt TR h - FEENHCURRIZFE R K FE » I FEtOAc (20
mLx3)EEUREY - REESHRENEEMEEY FHERERHE
TéiMb - mEEHEEY0.9 g, 64 %) - LCMS: 286.3 [M+1] -
1.12.2 A972 245

ZT

Ha, Pd(OH)z oH

F
A97

L& %2 (0.9 g, 3.1 mmol)fF A MeOHF 7 35 78 iR IPd(OH),/C
(100 mg) > WEHLRAK TR ESYEHFART - BEPILIRHEIE
W WTESEHEEY (0.5 g, 82 %) - LCMS: 196.2 [M+1] -

BIE AT [E Z 12 Fr L 5 A99/101 -

1.13 A100/1022 3t

Br

Bn h
¥
N \/ o _ HaPdOH),
=
Mg, I, THF A
o N

1 2 A100 A102

1.12.1 1E&#2Z2 &5
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Br Bn
N
?n
N F
F \ OH
Mg, I, THF
o F
1 2

FArt BN, R [ 4-58-1,2- " 5,7 (3.86 g, 20 mmol)FE R THF (50 mL)
HZBERPIAIL (64 mg , 0.25 mmol) » ZHIFMMg (0.48 g, 20
mmol) - #EF 1 hig - Mgl¥sk » ROC T EFBAMEEHL (1.9 g, 10
mmol)7F R THF (20 mL)F Z 75K « B BIR SNt FIEPE3 h o $5
A NH,CUZ & B S FE - I I EtOAc (500 mLx3)ZEEUREY) - BEAR
WRENESEEY  BHERBMEEETUL  RAELHEEY
(2.8 g, 93 %) - LCMS: 304.1 [M+1] »

1.12.2 A100 7 24
—f\ H2 Pd(OH), é

A100
F{EEP2 (2.8 g, 9.3 mmol)F A MeOH (200 mL)H 2 %57 = 7R il
Pd(OH),/C (0.5 g) > WHEHIRIHK TIGHTE RS IEHEBERT - #HIEPd
MR > T EEEEY (1.6 g, 80 %) - LCMS: 214.1 [M+1]
B AL001H [F 2 12 7 B A102 -
1.14 A114.2 & 7

[o]
Cpw
2 H
@) o) NHz
N32003 O NaBH4 HCI: MeOH
- N SO » O

NH

f ot _——
MeOH, H,0, Bl i MeOH, THF B0 2h
o 24 h
. OH
: A114

(o} OH
3 4
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1.14.1 15822 &6

o}
NH
2
(2) 0
Q NasCO3 - 0=\ "0

MeOH, H.0, B i
24h
1
O

3

FAEEYL (6.5 g, 79 mmo) KAEEM2 (10.2 g, 69 mmol)fF Y
MeOH (100 mL) gt 27 #F %% 0 3% I Na2CO3 /K & W (6 mL, 2 N, 12
mmol) » It FEEE24 ho ZBEHBEUCEFEHE > B MeoH%E WL 1 E
R HHR T —2 (4 g fHE) - LCMS: 230.2 [M+1] -

1.14.1 {E&H4Z 8

; H
O~ g i NaBH

N“TO % o OPNH

: ,—l MeOH, THF

0 OH
3 4

ROC THRIIEE®3 (14 g, 61 mmol) &F X MeOH/THF (300
mL/50mL) 2R &) F A INaBH4 (3.4 g, 90 mmol) » W frrt T 17+
B o FAFRKEY T IE& AN N HCl- FEZFREESY > i
FAEtOAc (500 mLx3)XEHURAY) - BEFREMESHEY  FHE
R BT - IEMES(EEY4 (8.0 g, 57 %) - LCMS: 236.1

[M+1] °
OH NH
HCI, MeOH Q

1.14.3 A114 2 & G5
O™ "NH

i 0 2h
OH
A114

OH
4

2 HC] (10 mL) R IN{E& %4 (8.0 g, 34 mmol)7E HAMeOH (100
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mL) 2B &Y > WIMER2 b EEZFRERESY - BRER&EY
KRN FHEABE K - EEZZ R BEE/KA > 10T % 4 2 HCIE = > B
EEY(2.8 g, 82 %) 'H NMR (400 MHz, CDCl;): 6 ppm: 4.33 (bs
1H), 3.66 (bs, 1H), 2.08 - 2.16 (m, 2H), 1.74 -1.90 (m, 4 H) -
1.15 A113 2 8
NH,

NH4OH
C OH

A113

b

EEHEFRIEEYL (4.2 g 50 mmo) K& (25 %, 20 mL)7ER
MeOH(100 mL)H 2B & A E60CHBRE - TEWEP/E%%:I%
R e ¥ 0.5 N HC1 (20mL) % ## 3 F EAE % - fﬁ%¢/ﬁéﬁ7ﬁ$ﬁ ’
EMELSHEEDA44  HESANT —HE(3.0g, 59 %) -

1.16 A121 = &

NHBoc NHBoc
¢ MeMgBr Q ;;
O .
1 A121
1.16.1 {E&¥2.2 #GE
NHBoc NHBoc
MeMgBr
0] OH
1 2

O0CE4CT T EFNTHFH ZMeMgBr (3 mL, 12 mmol)H 3% ¥ 5R
JE&#1 (1.0 g, 4.7 mmoD)F A THF (20 mL) ¥ 235K - BB EGE
GVt T A3 h o FEENHCUARZH K FE > i I EtOAc (20 mLx3)
HEREY - REERE  RTWEEHEEY?2  EREE—S a1t
RBIE#ZARNT—2E8(0.97 g, 94%) -

| 1.16.2 A121 7 &
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F{EE&#2 (970 mg, 4.43 mmol)fFADCM (10 mL)H 7 753 F1 7%
JITFA (5 mL) - FFIRBCEEY Rt TREBR - REREREY

REMEEEMAIZL (1.3 g) > HEFART -5 -
1.17 A125 2 845

Br NHBn HBn Ha
O NBS,AIBN BnNH2, K2CO3 1 m-CPBA OH H2 Pd/C
_—
2, ch03
1 2 3 A125

1.17.1 7[;@%22%7%”'
NBS/AIBN
CCl4 @

Rrt T E &1 (8.2 g, 0.1 mol) xNBS (21.4 g, 0.12 mo)FR
CCl, (100 mL)F > %% R MAIBN (3.3 g, 20 mmol) » 3 il 245 3
o R &Y FNaySO; ~ $1F1 NaHCO; B BE/K %k » €8 Na,S0485 1 if
B RMESHEEY2 858,53 %) REFEART K -
1.17.2 {EE&Y3 258G

Br
BnNH,, K,CO,

2 3
& Y2 (4.0g, 24.8 mmol) K FE H (3.2 g, 29.8 mmol)7F ¥ #&
7K THF (60 mL)H 22 %57 H 7 i1 K,CO; (5.1 g, 37.2 mmol) » 6 HIEAZE 60
CTHEShe 21 ZErtE > KR ESYWHAEAKH,0 (80 mL)#fE - FIEA (100
mLx3)ZEE KA - & AHREABEKER > &NaSOHEE - R
4 WMERSHEEY » FEHWBERLEITERPEHR Z20-50% EtOAc)
HHEETMHL MBS (3.1 g 68%ESZ) - LCMS: 187 [M+1]

NHBn
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1.17.3 {E&Y4.= & G5

NHBn NHBn
1,mCPBA OH
2, K,CO;
OH
3 4
“HAEEY3 (1.0 g, 53 mmol)Ff# ¥ DCM (20 mL)F » {0
CF;COOH (3.0 g, 26.7 mmol)Ii jArt T #E #3047 8 - 7R JIm-CPBA (1.5
g, 8.6 mmo )W EEYNt THEHEBER - I LERESYWEEM
NaHCO37K7A L 77 B 2 A I FIDCM (3 50 mL)ZEHY - & ft 2 B g%
ezl BELTEEZTRE RS 2HSEE - #HSi0,

(EA) EEfrEfT4b > (EMELEEEHRY4 (600 mg, 51 %) - LCMS:
222 [M+1] -
1.17.4 A1252> B4
NHBn NH»
OH H,, Pd/C OH
OH OH
4 A125

I /£ & #75 (600 mg, 2.7 mmol)7F R CH;0H (8 mL)H 7 & 3R 1 -
Pd(OH),/C (60 mg) - MK REWHELRA FE/LBK - BIEBE
TWRGEIER - RMEEHHEEEY (340 mg, 95%) -

OH OH OH OTBS J\
O~ 0 OTBS
_ NaBH; __TBSCI _ AcCl, TEA TBFA
B —— —_—
EtOH THF
Boc Boc Boc N :
Boc
1 2 3 4
A oH F
OJ\O OH o™ F OH F
fj) DAST NaOH TFA
—_— —_— —_—
N
N
N N Boc H
Boc Boc
5 6 7 A127

1.18.1 L2 Y2 2> 5 EE
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0 0 OH OH
—_—
EtOH
) N
Boc Boc
1 2

ROC FEAEEHI (7.0 g, 25.8 mmo)7E R EtOH (100 mL)H 7 &
et B 45 R INaBH4 (9.8 g, 258 mmol) » #452 JEIE &4 0°C F
0.5 hEL WM et TP BT - 4 KBRS 98 A K (100 mL) it
DCM (100 mLx3)ZH - 8 A AT - R ESEN2 45 g

75%) °
1.18.3 /L &#3 &t |
OH OH OH OTBS
TBSCI
y y
Boc 2 Boc 3

FOC  THEIEE®2 (2.5 g, 10.8 mmol) & BKIE (0.9 g, 12 mmol)7E [}
#E 7K DCM (30 mL)F 7 AZA W P ZE A TBSCI (1.7 g, 11.4 mmol) - 7
BERRMIR  BBERImE WRHE2 he FRERSGYHDCME
f# > 1IN HCl -~ 88 fINaHCO3 K EE/K G Mk - & Na,SOEZ IR - 7%
MESEHZEEYS3 (3.3 g, 89%) - LCMS: 345 [M+1] -

1.18.4 L &4 X G
OH OTBS J\

0]
AcCl, TEA

—_—

O OTBS

N
! N

Boc .
] Boo

ROC TFrEEE&E3 (3.3 g, 9.6 mmol) X TEA(1.16 g, 11.5 mmol){E
A4 7K THF (30 mL) o 7 787K 1 Z i AR D AcCl (0.83 g, 11.6 mmol) » #F
TERNINE - BERIRErt > WEFE2 h o & KBRS Y HDCMAE
i - FIN HCI - gFINa2CO3 ; BE/Km ik » 48 Na)SOLEZ @ MR 4E » 1
MESIHE EY4 (3.5¢g,95%) - LCMS: 388 [M+1]

1.18.5 {EEH52 &GE
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O;\O OTBS OJ\O OH
TBFA
THF fj)
) \
Boc Boc
4 5

FEAM4 (3.5 g, 9.0 mmol)F R THF (40 mL)H 2 % i b 3 A
TBAF (2.75 g, 10 mmol) - il BUR &Nt LB - REY
fE A 7K 3 A BAZEEY - 54 BF 2 7 #48 B IN HC1 ~ 88AINaHCO3 K 8
KM > 8 NaySOLEZ IR Sl 75 B 28 o Y 4 o 4 b8 A B T 4R BR 85 1Y)
B8 T E 4 B RS (2.4 g, 96%) -

1.18.6 /bé%62§(7%

Ao ¢
ﬁj) DAST
N
Boc Boc
5 6
-78C BN FEAEE®S (1.0 g, 3.7 mmol)E R #E/KDCM (15
mL) 4 7 % R B R IIDAST(1.19 g, 7.4 mmol, 2.0% o FESRM

&> HBERZBEHAAEGEEFE2 ho 5 S IE Y B AT NaHCOs (30
mL)Z % - FADCM (30 mLx3)ZHl - & AHE » HHEAKERK » &
Na,SO.52 0 R4 » (E MBS EILEY 6 (870 mg, 87%) °

1.18.7 /59%72%[ﬁ

fj) - 5?)
Boc
Boc

L& %6 (870 mg, 3.2 mmol)7E A MeOH/H,0 (10 mL, viv=4:1)th

Z AR FTARIINaOH (256 mg, 6.4 mmol) « ¥ AT BIE & ¥ rt T #8 #E

BR - BREREGYHIN HCUA R R RIGE M - #1mE £ HEY (720
mg, 96%) o
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1.18.7 A127.2 & %
OH F
TFA fj/‘
N
H

7 A127
‘ST (720 mg, 3.1 mmol)ZERDCM (6 mL)F 7 K F1 iR
TFA (5 mL) - ¥FIEBORENRt T HBEBKT - BERERSY > 1€
MELAMEY B0 mg » MHE)  EERFANT P -

1.19 A119 2 Z#
NHBoc NHBoc NH,
NaBH4 HCI/EA
EtOH ‘
~ OH
1 A119
1.19.1 {E&#22 Hg
NHBoc NHBoc
NaBH4
—_—
EtOH
OH
1 2

'73’\\0°C—FI"ME/*\%1 (4.0 g, 21.6 mmol)FEJ ZEZ (40 mL)H Z XK
48 18 ¥ I NaBH, (1. 64 g, 43.2 mmol) - /K K ER GVt T RS
h - ¥ R EREYRANHCL (50 mL)& A L8 285 (50 mL3)ZEY -
EENEEARE  KNELEEY -

1.19.2 A1192 & 4

NHBoc NH,
HCI/EA
—_—

OH OH
2 A119

L& P2 (4g 21.6 mmol)F R HCI/EA (25 mD)d - KB SN
rt MR h e BERBEBUELEY - |
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1.20 A110.Z 24 %
— 0 HO ~ F HO  F
[ N \ m-CPBA @ WEoE. HF - Z_X HCI.MeOH Z—X
| N Et3N,100°C N
Boc I ! H
Boc Boc
1 2 3 A110
1.20.1 {E&#2.2 HE
o
[\ m-CPBA
N
| N
Boc |
Boc
1 2

R=Ea TEEa#I1 (4.0 g 0.024 mmol)fF A CH,Cl, (40 mL)h 2
A A IIm-CPBA (0.3 mol) » W HE Wt T HBRE12/00F - 508
S YA NaSO3Z R ° FANaHCO: MR B » RMELLEESH2 (4.4 g,
100 %) » '"H NMR (400 MHz, CDCl;): & ppm: 3.73 (m, 2H), 3.60 (m,

2H), 3.23 (m, 2H), 1.37 (s, 9H) ©
1.20.2 /bév’%32§i”ﬁ

HO F

Et3N, 1oo°c f;l
Boc Boc
2 3

ROC T EZEE#2 (2.0 g 0.01 mmol)EEt;N (20 mL)th 2 3%
FARIIMEREHF (3 mL) > WHRFCR G ZES0CEI2/NE - BEREE
ZEPREREESY - KEGY A ACORHE » FINH,CI/K B K &K B K5k
A0 ENa,SOLZ B WA EZE TR - F5HEH B (PE:EA=4:1)4i{k
WA WMELHEZEY -

1.20.3 A1102 #¢5

HO F HO F

2 < HCI.MeOH i
—_—
N N
Boc H
3 A110
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PROC T H/E&#3 (0.5g, 0.002 mol)fF Y & /KDCM (2 mL)H Z &
WHRIITFA (2 mL) - TR & WA 2 hib R4 - EmELE M
R —F BRI E Y (500 mg, 100%)

1.21 A111 2~ & #F

0 oTMS 0 oH OH
() ey MEL (Y e (37 ooy
—_— > —_—
N EtOH N
) | | ) ”
Boc Boc Boc
1 2 3 4 A111

1.21.1 L& 8

(o}
ﬁjj TMSOTT, TEA @
—_—
: DCM N

N
| !

Boc Boc
1 2

MNEBTEEEYI (4 g, 0.02 mol)ZE R DCM (40 mL)H %% T 7R
M TMSOTS (6.6 g, 0.03 mol) ~ Et;N (6.0 g, 0.06 mol) - ¥ X FEE & W&
PEUNIE - BB IEREY) - #HEFENT (PE:AcOEt=10:1)%
HEATHAL > RTELESH2 (43 g, 80%) - 'H NMR (400 MHz,
CDCl3): § ppm: 4.79 (s, 1H), 3.87 (m, 2H), 3.52 (m, 2H), 2.11 (s, 1H),
1.43 (s, 9H), 0.16 (s, 9H)

1.21.2 (LEW3 R G

OTMS 0]

Y Y

Boc Boc
2 3

® /£ &#2 (250 mg, 0.92 mmol) ~ ¥5ZF (360 mg, 0.92 mmol)7F >
MeCN (20 mL)F Z R &R A4NG - RUEBEEVWLERETLEN
(PE:AcOBt=4:D)4&li{b - M ELE/ESH3 (180 mg, 90%) - 'H NMR
(400 MHz, CDCl3): & ppm: 4.10~4.84 (m, 1H), 3.63~3.66 (m, 1H),
3.14~3.21 (m, 1H), 2.48~2.52 (m, 1H), 2.35~2.39 (m, 2H), 1.42 (s,
9H) -
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1.21.3 (LE&W4=Z 8

ﬁjj/ _NaBH; F
T Eon N
|

Boc Boc
4

FROC T EIEEM3 (1 g, 4.6 mmol)FF* Z B2 (10 mL)th 2 J5 K 1 48
12 7 JINaBH,4 (0.3 g, 7.8 mmol) - & K ERSHH0C T#E#£0.5 hIﬁ’\
=om N IEPEA/NEE o K ECR & Y F NHACIK 75 IR 7% J8 3 F AcOBt %€
- BZIRIRGERE > RMELEHZEY -

1.21.4 {E5HA111 2> 54

OH OH
(5/':  CF4COOH ﬁj/':
R e

N N
Boc ’ H
4 A111

ROC T HEE#4 (0.6 g, 2.7 mmol)7F A 4/KDCM (4 mL)H Z 25
B FRIITFA (4 mL) » AR FOR S WML Wi R4 - RTES A
BT S ERZHEEY(600 mg, 100%) -

2 EEBHEREZ B

2.1B02-03-06-07-08-09- 17185

OH

OH o N
C|303H '—I—R
(0] 0 A
TR
x 0=8=0
Bu
—S o) —-S— —S—
B02 B03 B06 B07 B08
Cl * Me *
o} O o
F Me
*
B09 B17 B18
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FAAIZE0C 2 & hE B (23.8 mL, 350 mmol)H & 43 7R I 2- 98 75 F R
(5 g, 35 mmol) - EE2ARME > BEEBRABREZZER » BRI
BISCHEBE - BREREMANZERBBE®RZRARNMEKKAS0
mL)d - EEHELE > AKER THEEZETEE  RMOEFSE®
[ BE SR A E WB02 (3.37 g, 40.4 %) -

EIEEBO2AEE IR FESIHEB03 - 06-~07 ~08 09 17 - 18 -

FREESZEEMWINI40C E150C) R F & K FESE (BI416-12 h)
T ZE4B06/07/08/09 -

2.2 B112 #2445
J 0
0 CISO3H S
Tl 0 -50°Crt noN\

B11
-50C BN, FHAEEYL (5.0 g, 34 mmol)fF ¥ DCM (30 mL)H Z
ARPRIEREE RS mL, 130 mmo)IE Nt M IEHFBE - B KIE
BEYEIAKKE - FIDCMZEER - A HAH & Na2SO452 i 3l £ K %
R o FEHENELEGY  KNEEMEED ZREW(1.6 g
SAMIARBREIEY > ARETMEATAR T —F58K) -
3 BECHERZ R M

3.1 C592 &
DAST Fe/NH,Cl
F oo F
O,N MeOH/H0 H,N
1 2 c59

3.1.1 1E&a¥22 &l |
/@V _ DasT
O F
1 2

®-78C BN, N EMEEH1 (5.0 g, 32.7 mmol)fF iR f&7KDCM (50
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mL) 2 E T E A IIDAST (5.5 g, 34.3 mmol) - EiRMN1%E > B K
BESYFARE I F A &HF30 gk Z RS > 43 8 F 7 5k KK JE
DAST - 7Bt EHIE » W #/KJE 45 mLZDCMEB S MM R - F4&
PP A WIE S0 mLAKBE M EKBAREBSEEE -  ERETERE
MR WEMELMEY » FHWEBEN(FPEEA=100:1% /)% H i
Wit RTIEBLEEH2 - B.5g BE: 70%)

3.1.2 C59. 2 84 65

02N©VF % H2N©\/F
2 C59

BiLEaM2 (3.5 g, 22.6 mmol) ~ Fel§3(6.3 g» 0.11 mol > SE )R
NH,4C1 (5.9 g, 0.11mol)EF*MeOH (40 mL) R 7K (10 mL) 27 353 hi &
[El5t3 he BIEREEY - EEERBEERL ADCMER - fFE 2%
% 4 A M AE G 48 R B A T AT 4t -

3.2 C602 &b

F F F F
NaBH, DAST Fe/NH,CI
0 MeOH OH F ’ F
ON 7 ON DCM  ON MeOHH0  H,N

2

1 2 3 C60

3.2.1 1E&Y2= #Gy
_NaBH, /@i
O “MeoH O,N OH
2

FRO0C T mNaBH,F ZE R0/ &#1 (9.6 g, 56.8 mmol) %
MeOH (100 mL)F Z B &Y - TERMNE > BRIEESYR it TEE]
h.o

R TER S WAL N HCUZ AL 72 B 22 o 45 - I EtOAc (100
mL3)E N EGY - REEFHREBUEELEMEEY  HEBEART—
B - (9.8 g fHEY)
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3.2.2 (LEW3ZH G

P-78C BN, T L& ®2 (6.2 g, 36.3 mmol)FFERE/KDCM (80
mL) o 7 7F R B FE A MDAST (11.7 g, 34.3 mmol) - KBRS
rt P2 h WMEIASH3I0 g k2 EHRS - S EBAEM KK EDAST -
RREYMA4S mL DCMZ MO ZEBM K - K& 0t 2 B i%E HS50 mLK
EHREGBKRBELR - CRETRASEL R RTEEEEY
FEHWEER(HPE:EA=100:1F50: 15 i) L #T 41k > RMES
E&a#3 - (4.5¢g> ER: T1%)

3.2.3 C60 = & Gy

F F
OZN/@F %Hz,\,@;F
3 C60

¥iE&¥2 (4.2 g, 24.3 mmol) ~ Fef3(7.0 g > 0.12 mol » 5E )R
NH,C1 (6.8 g, 0.12 mo)7ZE ¥ MeOH (40 mL) K& 7K (10 mL)H 27 %5 3% fill Z&
B3 he BE FEZPRERKE  RMEELER > HEBEANT
_.-/L/F—%%\ °

3.3 C61> 8

N
3.3.1 L&Y &G

DAST
@\/O F
2N = DCM NOZ
F
1 2

Fr-78C RN, FE{E&®1 (0.5 g, 3.3 mmol)fF R E/KDCM (10
mL) 7 75K R AR IDAST (1.3 g, 7.95 mmol) - & K IERSY ot
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T2 b WEAESES K ZBERE > BT KK EDAST - A
DCM (45 mL)ZHUR&Y) - & & 2 B #E F50 mL/K%E kB &mAK
B BRFC R - B TARBRLE  RMESMEEY > #EHYEBER
(FHPE:EA=100: 126/ H T 4L > RTEBLEEHY2 - (045 g BE
2R T79%)

3.3.2 C61 = &

¥ 16 & %2 (0.45 g, 2.9 mmol) & Pd/C(50 mg)7F A EtOH (5 mL)H =~
BRIt KH2EAFR TEBEBER - #HEEBRKRPI/C - FEZDEYE
W WMEEHEEY  EEBEART -8 -

3.4 C622 2 pr
OzN\©\/ DAST QZN\QY Zn, NH,C! HZN\QY
o —D2AST F— . F
F FF FF
1 2 c62

3.4.1 (LE#2 At

O.N
pasT ON
Z ” F

F F F

1 2
FROC KN FHEAEEW!L (3.0 g, 17.8 mmol)7F j* #&/KDCM (50 ml)
th Z W R IIDAST (6.3 g, 39.0 mmol) o R ER &Rt F
PE2 h o FEHEEMNNaHCOE R AR » W HEA (100 mL)ME - 4o5kA
e > ENa SO BRUERE TR #FHWBLELEBEERER
(PE:EA S:1ZE3:DH{EEGRY) - RMEE(EEYW2 3.2 g, 94.1%) -
3.4.2 C62 & f
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O:N HoN
Zn, NH,Cl
F F

F F FF

2 C62

F250C N RE&®I2 (3.2 g, 16.8 mmol) -
NHA4CI (9.0 g, 168 mmol) Z AR 17K (20 mL) 5 FHEZ (50 mL)H B #4
RS WIEEZTRE - FEHVEBREITMCEGY - W

Zn ((10.9 g, 168 mmol) 5z

EAEEEEY2.6 g, 96.3%) - LCMS: 162 [M+1] -

3.5 C58 2 &
F F
F Fe, NH,CI E
EtOH, H,0
Cl NO, Cl NH,
C58

YAE&Y1 (5.0 g, 25.83 inmol) - Felf3 (14.47 g > 258.3 mmol » 10
H 8)KNH,C1 (13.95 g, 258.3 mmol)ZEF EtOH (80 mL) % 7K (10 mL)
EIENLRGE N EREY) - RRERY BB /K (S0

RN EFAS b
<H - BZBRNRMEEE  RIMELE

mL)§1 3 f Z B Z. 5 (50 mLx2)Z
FEHART—FPRZEY - LCMS: 164 [M+1] -
3.6 C64/652§;gﬁ

F F F
Pd;(dbal, Xphos, F. F
E o SO OsC04 —oRh No __DAST F__TFA |
H,S0,, 60°C NHdBoc HN F
NHBoc 3

NHBoc
3 C64

4

F

F F
F Pd,(dba)s, Xaniphos,
/CC NaBH, /©;F AcCl, TEA /©;F Cs,CO5, THF F NaOH
NH_zBoc
o) Br
B Z Br BocHN OAc
OH OAc
2 5 6 7
F F F
/@f/@ DAST F o 1ra F
BocHN H BocHN H,N

F F

8 9 c65

3.6.1 L2 Ry
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RIEEYI1 (5.0 g, 3.5 mmol)5 fi# 7Y 2 H,S0, (16 mL) T 3 N &
60°C - &30 minZ BF EE DAL= {3 R IIN-SR 38 39 R 55 17 (7.5, 4.2 mmol) -
EN T I3 hig @ R EREWEIA KK T « EEYFIEIOACEEE] »
FI7K B B KMk 148 Na,SOLEZ % - FER W B E R BT (R PEHR
0-10% EtOAc)&fifh » M LL45% Y EXRES IR A RBIEREY?2 !
NMR (400 MHz, CDCl3) § 10.31 (d, 1H, J=1.2 Hz), 7.80 - 7.99 (m, 1H),
7.64 - 7.60 (m, 1H) -

3.6.2 (EE&HY3> 5%

F
F o NH,Boc/Pdy(dba)yX-Phos  F No
Cs,COy "B 1%,

Br , NHBoc 3

#iE&%2 (1.0 g, 4.5 mmol) - NH,Boc (660 mg, 5.7 mmol)
Cs,CO; (2.05 g, 6.3 mmol) * Pdy(dba); (124 mg, 0.135 mmol) 5z X-Phos
(193 mg, 0.405 mmol)7Z 30 mL —IE {5 th > 3B & ¥ Hl 24 & 100°C 3
W ERAENE » BAKMERHEAZEW =X - #§E#E R K5 8EK%
W BN, SO870E > MIBN S RTELEEY  EOVvBEESHE
T (fF RPEH 2 0-10% EtOAc)&i{b » WM E 43 (300 mg, 13%) -
LCMS: 258 [M+1] »

3.6.3 /bé%42§”ﬁ;

F No  DasT F

NHBoc NHBoc
3 4

-78C KN, T AL &3 (500 mg, 1.95 mmol)7E & 7K DCM (10
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mL) 7 R B R I DAST (1.25 g 7.78 mmol » 4.0 &) - £/
& > BARBEHAREWLERE2 h- FIEEYH M NaHCO; (30
mL)Z 3 > IDCM (10 mLx3)Z AL « & 6 2 A # A0 R 8K - &
Na,SO8Z /& W E B 22 B HE - MBS HEZEY4 (380 mg, 70%) -
LCMS: 280.1 [M+1] -
3.6.4 C64.2 &

F{E& %4 (280 mg, 1.0 mmol)FADCM (5 mL)H Z 7&K ik
TFA(S ml) - TR EEYNERTEBEEAR - RERERGY -
WTELBEEYG (145 mg, 81%) - '"H NMR (400 MHz, CDCl;) & 6.94-
6.67 (t, 1H), 5.58-6.54 (m, 2H), 3.75 (br, 2H) LCMS: 180.1 [M+1] «

3.6.5 (L& HE

POC THE L& Y2 (1'.0 g, 3.5 mmol)#F A MeOH (20 mL)H* Z 35 &
o1 48 18 K lINaBH, (200 mg, 5.0 mmol)  f§ & HEE & ¥R 0°C T ###£0.5
hE B RTF R h - K ERES YA IN HCL (20 mL)i# 36 75 &
72 th4E - FIDCM (30 mLx3)% R4 Y) - &R 6 B E g - #
BE Y5 (1.05 g HHEY) -
3.6.6 EEW6> R

F F
F AcCl, TEA F
—
Br Br
OH OAc
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ROC T HAEEMS (2.0 g, 9.0 mmol) &z TEA(1.36 g, 13.5 mmol)iF
A 7K THF (20 mL) /7 375 2B R i AcCl (0.85 g, 10.8 mmol) - 7F
A& > AR R Er > W2 h - EKEYHEOAc (100 mL)¥%E
fZ > FH1 N HCl ~ 5 % NaOH B /K ek » 88 Na,SO,E85 1l 1F B 28 th
45 > WIMEESEHZEEYG6 (2.3 g, 96%) - LCMS: 265/267 [M+1] -

3.3.7 /[;,f—}*%7F2§1ﬁ

Pd,(dba);, Xantphos, F
/E:QF Cs,CO4, THF E
NH,Boc o | |
B
r' BocHN OAc

6 7

& ®e6 (6.0 g, 22.3 mmol) ~ NH,Boc (3.3 g 27.9 mmol > 1.2
E &) Cs,CO;5(10.2 g, 31.2 mmol) + Pd,(dba); (613 mg, 0.7 mmol, 3%)
5z Xant-Phos(955 mg, 2.01 mmol, 9%){Z 5200 mL I kB &0
HREIOCHEHK - ELAEE > BIEESY  LTEEZETBEERE
Ko EHBBEEEN(ERPET 20-10% EtOAc)4i{L7E6Y » #ET
BT (4.5g 66%E®) « LCMS: 302 [M+1] »

3.3.8 IL&H8= &b i

F
. NaOH .
_
BocHN OAc BocHN OH

7 8

FAEEY7T (490 mg, 1.63 mmol)77 A THF (50 mL)h 2 3% dr 7 i
NaOH7K% # (80 mg, 2.0 mmol, 10 %) > M ATt FEEBE - FEHIN
HCUABRBACRIER A EEZE TR - HEAZIBHY - B5 %
J& F K B BEK BE R > 88 Na SOLEZ IR EZE HIERNE - RIMESHEE
8 (380 mg, 90%) - '"H NMR (400 MHz, CDCl3) § 7.38-7.33 (m, 1H),
7.07-7.05 (m, 1H), 4.75 (s, 2H), 1.51 (s, 9H)  LCMS: 260 [M+1] -

3.3.9 IL&EWI=ZH
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F i .
/@i DAST /@
BocHN OH BocHN
8 9 F
H-78C EN, THE{EE#S8 (380 mg, 1.47 mmol)FE R fE/KDCM (5
mL)th 27 350 PR E IR IIDAST(473 mg, 2.94 mmol, 2.0 o 1E R

% BERZHIRErWTAE2 b ROC T KEREYEAGN
NaHCO; (20 mL)+ » FIDCM (10 mLx3)ZHY - j§ & §f 2 5 e AH F B K
o &ENaSOMZ RS > EMERHEEYI (370 mg, 96 %)
LCMS: 262 [M+1] -

3.3.10 C65.2 # 15

F F
F Tra F
| o,
BocHN H,N
9 F ces ©

H{LA& Y9 (370 mg, 1.7 mmol)fF FADCM (5 mL) 2 %5 H iR i
TFA (5 ml) - BV EESYRt TBEBR - BEERSYWEEE
ORI ESMEYC6S (130 mg, 58 %) o 'H NMR (400 MHg,
CDCl5) 6 6.42-6.38 (m, 2H), 5.38 (d, J=1.2 Hz,1H), 5.26 (d, 2 H, J=1.2
Hz) LCMS: 162 [M+1] -

oI L — R

. c' ) 1
NH
NH
o] Z o 7 L ne

4R SOCh, IR BB B+ TEA o

N " - S o R —— R
>
0=5=0 0=8=0 L SR op
cl cl 0=8=0 0=5=0
N

Cl R R

NVR_003_iii

1.1 (L&Y —REEEFE
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OH Cl
07 07N
« IR socl, TR
0=S=0 0=8=0
(|3| CIII
1 2

& 76 & #1 (4.53 mmol)7E 2 SOCI, (10 mL)H 27 8 & ¥y hn 2 5] 57 48
® - BERSYNDELEHEY HEBANRT S8 -
L.2. (&Y 2 —EEREF

al R |
A
—rR R
A B — o) “ ;
0=S=0 ¥ X ki) x R
|
cl ) O:?:O

Cl
2

[/EE#2 (1.08 g, 4.52 mmol)FF i 2K (10 mL)dh 7 3k i 2 g o
NI (4.52 mmol) > WEH2 h- FEEFREERESY  HNESE
EHE o HEFEART P -

L3 iiiz —REGEF

NH
B » TEA
o) 3 N, —— 0 R
\ 1
0=8=0 0=$=0
! N
Cl R2/ \RS
3
NVR_003_iii

At E 76 & #3 (0.3 mmol)7FE ¥ CH,Cl, (3 mL) 5 27 3535 b 3R i
(0.3 mmol) % EtsN (30 mg, 0.33 mmol) > MFES¥ Nt T EEE2 h - &
EEYHCH,ClL, (20 mL)FRREN: FA /KL - fEE 2 i A DL &
EHEY > #HHBEEIHPLCHHEETAMLE  RMELEHEEY -

— R /7B
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" < ).
~o ) OH NH

R1=Me. Et

Z o] 3 A% » IATU, DIPEA
oo moTEA © DR NaoOH rR RE - o -
Y o Y, e
MeOH-H,0 L
o 0=8=0 0=8=0 e
0=8=0 ; 7 0=8=0
Cl Rz/ \RS RQ/ Rq Rz/N\RS
1 2 3 NVR 003 _ii
| Ri=H B » TEA 4
DCM

1.1 (&2 —BREHEESF
~o

~o

o i Bt » TEA o) 2™ .
| _— i

X DCM N
0=8=0 0=8=0

& N
R~ “Rs

1 2

FEEE®1 (10 mmol)7F ¥ CH,Cly (50 mL) o 7 % 1 AN I A% (10
mmol) &z TEA (11 mmol) » Rt FRHFBRE - HEEGHHL N HCLK
BFINaHCO3ZE Mk » W EE TR - FHENELEBGY > RNE
LI EY -

1.2 /bé%S’Z——zgé‘%ﬁfffﬁ

o) OH
(o) Z (0]
-TR R
A I Na OH
MeOH-H,O
0=S=0 O=§=O
[
N. N
Ry” "Ry Ry” "Rs
2 3

ML & %2 (S mmol)7Fjt MeOH (40mL)H Z 7&K T 7R JINaOH/K 2%
% (7 mmol, IN) » SR TFHMLBAE - FhIN HCLA R R RS Y
M{EZpH 61 IDCMZH - B & ARMEEEZPRE » KM E
LEY -

1.3iii7 —fREHEF
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R o |
—~
OH ~
NH
o) Z 3
A ¥ » HATU, DIPEA S i
— - [
0=8=0 DCM % MeCN N
N, 0=5=0
Rs™ "R N
Ry "R,
3 NVR_003_iii

FEE#3 (1 mmol) R (1 mmol)FEHDCM (10 mL)th > #5%
HRIIHATU (1.1 mmol) > Z #%RAIDIPEA (1.5 mmol) - ¥ AT HR
SR EEBR - KEAYWHCHCL (20 mL)FE B K %% -
e M B DA M Y 0 BE e LS R HPLCH BB (T ML T
SHEEY) -

— R C

OH o
HATU LIOH

1 NVR_003_ii

1.1 (E&¥22—REHEF
0] OMe ———
O)\©)L0Me

1 2
Rrt T E{EEY1 (1.80 g, 10 mmol) Kz N MEBE (2.1 g, 25 mmol)FF
FDCM (50 mL) 1 2 3F R F IR fJIHATU (3.8 g, 10 mmol) o & BT i BOR
GYRHFBE - HEEYHIN HClL- NaOH (5 %) K E /K&K - AF
HZEPRE  RMELEHZEEY Q2.1 8,85 %) - LCMS: 248 [M+1] -

1.2 {E&E#3=Z —;ié‘zﬁ*'éfﬁf"ﬁ?
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A EEEAEY2 (2.1 g, 8.5 mmol)7F R CH;0H (40 mL)FH20 (10
mL)d 7 75 A J1LiOH Hy0 (0.6 g, 15 mmol) « & BT P BB & Y118 #
B - RATEREREYFHEEIN HCIEE(EIF EZ TR % - I DCMZEHY
By c FEZERRECHIIERE RmMESMEY  HEBAER
T—%B(1.7 g, 86 %) - LCMS: 234 [M+1] -

1.3iii2 — R G

S O B

N 0 N 0 A
0] OH HATU 0 H

3 NVR_003_ii
v 76 & #73 (0.3 mmol) ~ f#(0.3 mmol) &z Et;N (30 mg, 0.33 mmol)
7 CH,Cl, (3 mL)t 2 73 P /R ATHATU (0.33 mmol) + 3 ¥ 6 & 41 o
RHHED b o R & CHLCL (20 mL)W i B A e - fE 022 o
T B AR DL R AR - FE R UM U HPLOH B T4 (L - (ETIE
EEEEY) - |
— RS

o]

o 0
o] O . HO
/ ‘/<\ HN— HCI / ‘<\ H LIOH H
@\/O il @\/ /3/0 /jo
A NaBH(OAG); AN N
3

13 /4-BAEE 2

r
HATU, DIPEA d

o]
Co3mm HNJ{OV@/O”
Z

NVR_003_ii

1.1 (EEW22 —REHEF

0
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0 N,—_-rOH 0]
PO i O
NaBH(OAc),
2

7 4-F B BE 3K H B B (150 mg, 0.914 mmol) ~ EEE T -3-F5 &
FZE8(120 mg, 1.10 mmol) K Et;N (111 mg, 1.10 mmol)fE A CH,Cl, (3
mL) 5 2 2R TR INaBH(OAc); (580 mg, 2.74 mmpl) » # B ¥ BER &
DNt T IRFEBEE - FEFHNaHCO B KA W K FEY) » I F CH,CL, (10
mL x NEWAEREEY - REEREDESLEEY » #H8Ea
TLCH HETAAL - RMELHEEY (150 mg, 74%) - 'H NMR (400
MHz, CDCly): 8 ppm: 7.97(d, 2H), 7.34(d, 2H), 3.89(s, 3H), 3.68(s, 2H),
3.63(m, 2H), 3.04(m, 2H) -

1.2 /bé%32—£€§[ﬁffff

QT O

B 4-((-FE R AR T -1-55) B 5 ) %K B S I (150 mg, 0.68 mmol)
FHRCH;0H (3 mL)RH20 (1 mL)H 2 %% H 3% f1LiOH H,0 (57 mg,
1.36 mmpl) - EFTIE RSB BERT - BHEESYWHEHIN HCIE
CIWERZE R - ADCMERESY) - EAZETREGH B
Mo REmMESAMEEY  HEFRRT—FB050mg > HE)-

1.3 iiiz — R EEEF

i
0
H HATU, 9
HO /j/o > OH
N 3-8 B N /j
H
N
3
NVR_003_ii

PRt N E(G-FRERFERT -1-4)F & )F F K& (150 mg, 0.723
mmol) Jz 3-)R iz (187 mg, 1.09 mmol)7Z ¥ DMF (3 mL)H Z 353 & 3R A1
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HATU (413 mg, 1.09 mmol) 5z DIEA (187 mg, 1.45 mmol) - ¥ FTE B R
EYEHEART - KEEY A CHClL, (20 mL)FEEN A /K(S mL x 2)3k
e REERELELEHEEY  FHHEELHPLCH HETHL - 1€
MAEAEBHEEY (5 mg, 6%)° 'H NMR (400 MHz, CDCl3): 8 ppm:
11.03(br, 1H), 10.49(s, 1H), 8.11(s, 1H), 7.98 (d, 2H), 7.75(m, 1H),
7.67(d, 2H), 7.29(m, 2H), 4.45(m, 3H), 4.16(m, 2H), 3.87(m, 2H) -
LCMS: 361/363 [M+1/M+1+2] -

— R /FE
R S "
1N, OH N, P
NaO\/S,,O CI\ // - HN //0 Hl\llj 0//S
I \Q POC13 E ML \Q $H¢C 0//3\© 4
0=8=0
0=8=0 0=5=0 o TEA, DCM 4
ONa ([)I
1 2 3 OH
NVR_003_i
1.1 18822 —REGESF
o cl P
NaO. 7 »
/,S o -
0 POCL > E#
O=§=O
0=$=0 CI
ONa
1 2

BIEEYI1 (1.0 g, 3.54 mmol)Af# 210 g (65.22 mmol) POCl3H »
FERERAEYIIEZEI00CURERRT - FEZETREIH EBGKY
EFHERANRT 28 -

1.2 (EEH3 2 —RREHEESF
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RE S
CI\S/P %
y P HN\S/Q
O
O=SI=O
Cl 0=8=0
Cl
2 3

F{EEY2 (138 mg, 050 mmol)7F {45 mL DCMH 2 25 3% i iR il %
f#(0.55 mmol) & Et;N (51 mg, 050 mmol) - FHREYI Nt T EHAEBRK -
FURE YRR NK L I DCMZEEL - A # 8 A B /K% % > & Na,S0,
Rl BIENMTEEZEFRBER - BBRYWEEANT P8 -

1.3 iiiz —RHGE/F

AN
R OH o
/ H N\ /7
0 >
HN_ # HN (0]
S
l 4
(0] .
O=S|=O
T
(@] :?:O E N
Cl A V
D OH
3 c )
M NVR_003_ii

BTt [ 6 2473 (0.3 mmol)fE R CH,Cl, (3 L) 2 % % & SR I B
(0.3 mmol) % Et;N (30 mg, 0.33 mmol) - FL¥ES W Rrt T ##E2 h -
B CH,ClL, (20 mL)FRESE /K 76 - 75 B 2% op i /5 M A DA 78
SRR 0 BB R HPLCY EOE T AL > TR EEEY) -

— W FF
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g ey L
o] F HO NH;
ClSO;H SOCIz
HO >
0= S o

AcCl, TEA o=s=0 _ POCh _ __TMSONH2

o=s=0 — =
Q 0.0
& Y
5

= O F HO.
7 o F R—@\ R NH F
R—\ | = N p
N H N
H
0=5=0
o?o
7

N rRE Y Mo
+BUOK HN v 0 NaOH NN %
“N
NMP/100°C H O\
O o

NVR_003_737/738

1.1 {EE#22 85

O F
ciso,H HO
HO e
0=8=0
. ,C

M2 20CZEMEEL (65 g, 0.56 mo)F ELARINMEEYT (10.2
g, 73 mmol) - R ERIE > FECBRAEEZEMR > BERIMEZETO
CEaR  KBNKEREYALAANZ=ZRBZEAMEKOS5 L)F - #BIEA
B AKARIEEEZFLZE  RMESOCEERHEEEY
(13.7 g, 80%) -

1.2 &3 &G

O F
O:?:O 0=§:O
Cl Cl
2 3

¥ 1E & #2(13.7 g, 57.6 mmol)7EHSOCI, (60 mL)Hh 2 & & ¥ hi 24

C202716PA.doc . -24]1 -



201728571

FIiEE - REEREMUEEMEY  HESART -8B -
1.3 fE&#4 2565

(o] F ( j 0
CI*@ C “NH, ”
_—_  »

ci Cl
3 4

/L& #3 (5.5 g, 21 mmol){F /K HH 28 (50 mL) T 27 i e 5 vk th
AR Z B (2.0 mg, 21 mmol) - AT EE S BB ¢
FREY A E =R FHEtOAc (50 mL)#ERE o A JK/K (20 mL)%E %38
V)  RERAHRELLELEHZEY  HEBART—SEBET.0 g,
67%) -

1.4 (E&W)5 22 GE

S

/

iﬁ

op

@No_ g
asL o FQ

H O:?:O

N

O=SI=O
Cl

4 5 OH

Rt N EEE#4 (7.0 g, 22 mmol) 7 A 7K CH,Cl, (80 mL)F 2 %5
BRI EUETE-4-82 (2.2 g, 22 mmol) REGN (3 mL) - §F K BOR
GYRAFRE - FHREEYACHClL (100 mL)FFREL K0 mL 2)%
e REAREUESMEY  EHVBEMBEETOL  RAE

EEAEEY(4.5 8, 53%) °

1.5 (E&E#6 Bl
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: 0=8=0
O=§=O N
Q 0.0

. Y

5 6

POC T rEEEHS (4.5 g, 12.1 mmol)fE X CH,Cl, (50 mL)d > &
IR IELN (2.5 mL) » 2 HRMCH;COCI (1.2 g, 12.1 mmol) » # A7
BEREEMEZERTEMABRE - ANa,COKBRERBEY » W&
H 1IN HCIfE{E/K/E - A CHClL, (100 mLx3)ZEE R E R &Y © R4
EHZAERBULESHEY)  #HEVBERNHEETAEL MEE
M EY(3.0 g, 60%) -

6 1EEH 7.2 HE

o= s 0 POCI3 0=8=0
Y g
6 7

¥ 1L &#6 (310 mg, 0.73 mmol)7F R POCI; (3.5 mL) 7 3 R I #
FEROCEINE - REAMEUNEENEEY > HEFEANT TR
(340 mg - FHE) -

L7 1EEW82 R

Cl F
NH F
/
TMSONHZ

O=§=O

Q i
‘. ®
he 0,0

7 8 \r
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ROC TR /ZEE#7 (340 mg, 0.73 mmol)4F A #& /K THF (5 mL)h
R T ZR R AR INO-(= A R Je B R A (94 mg, 0.9 mmol) - & FF
BREEHEER TEHEEK - FHIN HCUAREREESY > b H
Na,COs7/K B K ERE/KE - FICH,Cl, (10 mLx3)ZEE TR IR &Y -
etz EME  RMELMEY - (360 mg > FHH)

1.8 (LAY 2

HO.
@\ NH F N0
N /
H
t-BuOK
0=5=0

| —i- 0=8=0

Rt TR EE#HS8 (360 mg)fF FANMP (3 mL)H 7 % iRt
BuOK (80 mg, 0.71 mmol) > WHFE S ZE’0TE3 h- BEEY
FEtOAc (20 mL)MRFEEM H/KEW - TEZ T RGEE A ELMEE
) sEREIEIIHPLCH HEfTHL > MELEHEEY - (50 mg >
FEZR 1 20%)

1.9 7382 &G

WL o

N S. NaOH

i LR L
O OH

NVR_003_738

W 1EE# 9 (50 mg, 0.12 mmol) ~ NaOH (10 mg, 0.24 mml)7Z 4 1
mL MeOHJ 1 mUKh ZiER I =00 TR A 16/ » 55k 75 5\ #5
S AIHPLCAEAE » & #4520 mg 738 (20 mg, 40%) - LCMS: 374
[M+1] «

BIEE T3Sl 2 12 FF B 737 -
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— R EFG

F H
OH N
o) o F NH
CISOzH 1.80¢CI,
HO _— - B o o 5
150°C, 5 h " £ -9 .
B 0=8= MeCN

r =$=0
& 2 F ontco Br E3N
3 L =5=
4'"/?# 2~ q? Eﬁfi . " (I:I
1 2 3 ? 4

F. o F ] F
F N
H Pd(dppf)Cl, E N F N
B TEA CO(55 Psi) H LiBH, H oH
_ - CO,CHy —_
HF

0=8S=0
N MeCH, 80 °C, ofn 0=$=0 0=8=0
N N
" o 9
6 OH OH
NVR_003_927 NVR_003_1420
A
1.1 1E&#822 85
OH
0
CISO:H 0
HO _— B
140°C, 6 h r
Br (o) :sl =0
1 2 ¢l

M2 E0C Z& =M (82.4 g, 0.71 mo)FE{GIFMEEWL (5.0
g, 25 mmol) - X ERINE > T=EBBARAREEELE >  BEINAZE
150C#s5 h- BREREGWANEZREBERBEERIME KO0 g
oo R EHEER  AKERETEEEZFLZE  KMESECEBRK
HIZ EY) (6.0 g, 80%) -

'"H NMR (400 MHz, CDCl;): 8 ppm: 8.89(d, J=2.0 Hz 1H), 8.25(dd,
J=2.0, 8.4 Hz, 1H), 8.02(d, J=8.4 Hz, 1H) -

1.2 EEW32H
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F
OH
F NH

O 1.80Cl,
Br > o
0=§=0 F
] 2. F Br
cl 0=5=0
F NH, cl
2 3 4

£ & #2(6.0 g, 20.1 mmol)7F A SOC1, (60 mL)H 2 & & ¥ Zk
E3 he REBREVUNEEHEEY  HEBRANRT 48 - @48
#3 (6.4 g, 20.1 mmol)7F J* # /K B 2 (60 mL) 7 3 i 7 7% 3R
3,4,5- =& KK (2.9 g 20.1 mmol) » FFAT IR RS EAZE 100°C 6
h o H#/tbm%/v\%ﬂﬁim HEZRG WMEEAHEEY  HEH
RN T —$8(7.5 g, 87%) - |

'H NMR (400 MHz, DMSO): § ppm: 10.78(s, 1H), 8.45(d, J=2.0
Hz, 1H), 7.75(m, 4H) -

1.3 (E&#62 &

5 S
o o 0=8=0
N
5 B
0=8=0
¢
4 OH

Rrt N E L &E#4 (2.0 g, 4.7 mmol)7F A MeCN (20 mL) ' 7 5%
NI 7S E L E -4-F2(0.47 g, 4.7 mmol) &z EtsN (1.4 mL) - ¥R &
YIEFE2 h o KRSV EA (150 mL)FR R 3G A 7K (50 mLx2)%E 8k - 2 4E
AWENELAMEEY  FHYBETE L ETHE > TELHEE
W1(1.7 g, 74%) o

1.4 9272 54
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E F
Q F
3@ TS
F N
H Pd(dppf)Clz, E N
Br  TEA, CO(50 Psi) H
. . CO,CH4

O=?=O »
N MeOH, 80 °C, o/n 0=8=0
S “
OH Q
6 OH

NVR_003_927

EN, N 7EE&#6 (200 mg, 0.41 mmo)F ¥ MeOH (10 mL)H 7 /&
& o % 1 BN (165 meg, 1.62 mmol) & Pd(dppf)Cl, (33 mg, 0.04
mmol) * ¥ BT ¥ SR & ¥ 7 80°C K50 PsiEE 2 COTF#E#E12 h o IR
VLA B =R HEE - BREIRRIFE DB ETa b - € EEH
% (150 mg, 79%) - LCMS: 473.1 [M+1] «

'H NMR (400 MHz, DMSO): & ppm: 10.86(s, 1H), 8.31(s, 1H),
8.29(s, 1H), 7.85 (d, J=7.6 Hz, 1H), 7.72(t, J=5.0 Hz, 2H), 4.73(d, J=4.0
Hz, 1H), 3.86(s, 3H), 3.61(m, 1H), 3.35(m, 2H), 2.95(m, 2H), 1.75(m,
2H), 1.38(m, 2H)

1.5 142027 4
J\Q\COZCHS ——L@L» J\Q\/
0=5=0
N
OH OH
NVR_003_927 NVR_003_1420

AN, B O0C T2 #927 (200 mg, 0.42mmol)7F 4 THF (10 mL)H
Z AW P AILIBH, (38 mg, 1.72 mmol) - AT BUR & ¥R =08 TR
FEBE - RIERGYHAEA (100 mL)# %10 A 8 7K (50 mLx2)75E 5k -
9 N, SO IR - R B BT AL TS R
#](45 mg, 24 %) - LCMS: 445.1 [M+1] -

'H NMR (400 MHz, CD30D): & ppm: 8.42(d, J=2.0 Hz, 1H),
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8.21(dd, J=2.0, 8.4 Hz, 1H), 8.06(d, J=8.0 Hz, 1H), 7.63 (m, 2H),
5.06(s, 2H), 3.76(m, 1H), 3.53(m, 2H), 3.05(m, 2H), 1.90(m, 2H)

1.59(m, 2H) °
11128 tE 2 BERERBER
1.1 {E&#22 G

FA0°C T 1o EhE 5 (23.8 mL, 350 mmol) iZ {3 R IN2-E X HEE (S g,
35 mmol) » FERNTE > BEEARABEZENR  BERRKRISTC T
12 h R EREM LA R Z M BE®RE AKAKAS50 mL) E - #EH
B RAKER MEEZEFLZE “MESHEEYWG37 g,
40.4 %) o

1.2 {E&H32 G

OH F Cl
0 soCl, o
—_—
O:?:O O=?=O
Cl Cl
2 3

¥ 1L 2 #72(238 mg, 1 mmol)ZEH SOCI, (10 mL) T 7 58 & 4 i1 24 H]
Fl2he BERSWMESHEY  HEBART—$E
1.3 1B HE

ﬁlm

EFZF jap

O=§=O
I
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[ /6 & #3 (260 mg, 1 mmol)fF 2 Bl FH 75 (10 mL) o Z & A i
7t &#4 (147 mg, 1 mmol) - FEFTRFARNEFURE N 0#42 hHEE
BREEZTRE  HMELEER  HREAQEMEBEART DK -

1.4 777z G

F
F OH
F NH F TN Y
H
6
—_—
TEA, MeCN

I
REBRTHES/ESYS (370 mg, 1| mmol) K /EA#6 (101 mg, 1
mmol)7E JAMeCN (15 mL) 7 5K F AR IEN (150 mg, 1.5 mmol) -
ERME - BHRERSYWERE2 b IHLCMSIE R ER S - K85
MG R B R HPLCAI (LIS 68 - (e AW EW 777 (251 mg,

61%) °
'H NMR (400 MHz, MeOD) & 8.11-8.14 (m, 1H), 8.00-8.03 (m,

1H), 7.51-7.59 (m, 3H), 3.66-3.71 (m, 1H), 3.36-3.42 (m, 2H), 2.85-2.91
(m, 2H), 1.89-1.94 (m, 2H), 1.15-1.64 (m, 2H) - LCMS: 433 [M+1] o

EEwm8r M 2 RBERER
1.1 188922 HEGESF
OH cl
© SoCl, ©
F = F
0=8=0 0=8=0
a cl

B 1EE&#1(10.0 g, 42.0 mmol)7F R SOCI, (60 mL)H 7 38 & %1 il 4
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EfAE - EEZETRERSY - KEGYWHABERGO mL)ERE - A
EEZERRE RNTELEHEEY  HEBANRT IR -
1.2 &3 HEESF

AR S 7L &2 (42 mmol)7E 7 B 2 (100 mL) 27 Sl B 5 7% B iR i
g (6.17 g, 42 mmol)F YR (40 mL)f 2 IFIR » WEK2 h - £ H
EHREREY  EMELER  HEZART—ZH -

1.3 8902 G
F
F T
be!
F NH
F NH MeCN, TEA O
r
’ S F
F HN O:E:O
Cl
3 Q
OH
890

Rt NEEEH3 (42 mmol)F X MeCN (250 mL)F 2 & # H M
Fz4 (4.3 g, 42 mmol) & Et;N (6.18 g, 61.2 mmol) » 6 ¥R SRt T 18
3 he FEAZTRERK HOUWBREBMHALCESY  HUELS
BER R EY (5.7 g, 86.5 %) -

H-NMR (H [iZ-d4 400MHz): 8.41-8.39 (dd, J=6.5, 2.4 Hz, 1H),
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8.26-8.23 (m, 1H), 7.61-7.50 (m, 3H), 3.74-3.72 (m, 1H), 3.56-3.52 (m,
2H), 3.06-3.01 (m, 2H), 1.91-1.87 (m, 2H), 1.59-1.56 (m, 2H) -

LCMS: 433.0 [M+1] »

84 HIE ERERER
1.1 EEY22 HEEF
)\ogsgo\F E‘”‘ﬁz 0=$=0 ]

¥ EAMI(3.0 g, 12.6 mmol)fEH SOCI, (80 mL)m 7 J& & ) Al £
ERBE - EEZTRERSY - BEGYWAFEG) mL)EH B
B IEEZE G K EAEEY  EEEAR TS -

1.2 1LEW32HERESF

ol F
F PG
o j@ F NH
F NH,
—_—
F o
0=5=0
of

FX o B

F

O=IS=O
Cl

2 3

| 76 & #2 (12.6 mmol)fF A [E] 7 H 48 (10 mL)H 2 75 7% A i 3,4-
“&KKE(.6 g, 12.6 mmol) o REFTEERNEUARE TE2 hHER
FEEZERRYG  REMELER  HAREHENEZEANRT -5 -

1.3 894 H /7
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4
REn N EEEESH3 (600 mg, 2.0 mmol) & 765 #4 (203 mg,

2.0 mmol)#F A MeCN (10 mL)H Z % i K I Et:N (303 mg, 3.0
mmol) Hmbm%ﬁ%tﬁ%?% h [EIFLCMSH SRR ESE S - EHZE
FORMGERR - EAHMEHHPLCAEESGY » RiMES D @ EEIRE

2 EY(430 mg, 60.3 %) o

H-NMR (Ff f#-d4 400MHz): 8.40-8.42 (m, 1H), 8.23-8.25 (m, 1H),
7.75-7.82 (m, 1H), 7.42-7.52 (m, 2H), 7.25-7.28 (m, 1H), 3.74-3.74 (m,

1H), 3.52-3.56 (m, 2H), 3.01-3.07 (m, 2H), 1.1.87-1.91 (m, 2H), 1.56-
1.59 (m, 2H) - LCMS: 415.0 [M+1] -

IEE8 Bt BERER
1.1 (&2 HEGREF
OH Cl
0 socl, O
F B F
0=8=0 0=S=0
Cl Cl
1 2

L& #1 (20.0 g, 84.0 mmol)7E A SOCL, (120 mL)d 7SBS0
[EFORE TIES he FEZEFREREY - #5568 FH H % (60 mL)
B WEREERRE RMEEAMEEY  HEBFERANRT—SB -

1.2 (L&Y HEREF

C202716PA.doc -252-



201728571

F
oL O
(0] a NH, Cl NH

—_—
o
omdeo | THoER )\Q
] F
C

O=§=O
cl
2 3

5 ¥ 8L 7L 2472 (84 mmol)7E A B B %€ (200 mL)h 27 45 3% S R 0
4-F KK (12.3 g, 42 mmol) - FHEREEGYERS h- FEZEFE
&) RMELER REERART I8 -

3-,-
1.3 (E2H891 2 B GREF

4 8

Rt EHEEEEH3 (2.0 g, 5.5 mmo) /&5 #4 (0.55 g, 5.5
mmol)fE A MeCN (30 mL)H 7 7&K F IS NEt;N (0.83 g, 8.2 mmol) - #
REYRt TEA2 hy HILCMSEERKER® - FEZERREE
R EHYEBRETELCESY  RNEEGCBRERPAEEY (.41
g, 60.3 %) -

H-NMR (DMSO-d6 400MHz): 10.66 (s, 1H), 8.37-8.33 (m, 2H),
8.04-8.02 (m, 1H), 7.72-7.62 (m, 2H), 7.47-7.38 (m, 1H), 4.75-4.74 (d,
J=4.0 Hz, 1H),3.65-3.55 (m, 1H), 3.37-3.27(m, 2H), 2.98-2.88(m, 2H),
1.75-1.65 (m, 2H), 1.45-1.35(m, 2H) - LCMS: 431.0 [M+1] -

EEYWINBcHE L ERERER
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F "L
F NH

MeCN, TEA o}
— e
0 OH F
[o) =SI=O HN
cl 2
HCI HO
1 903

Rt N E&E#H1 (4.5 g, 12.2 mmo) & /£ 4 #2 (1.5 g, 12.2 mmol)
£ - MeCN (70 mL)H 7 7&K TRIMEGN (3.1 g, 30.7 mmol) » BFE&
IRt N R FE2 h HLIFLCMSIEERKER S - FEE P BEAR - 5
HyBETELEBGY  mEEDCEBREEEDQR.69 g, 52.7
%) °

H-NMR (Ff%-d4 400MHz): 8.59-8.33 (m, 1H), 8.13-8.10 (m, 1H),
7.51-7.42 (m, 2H), 7.41-7.35 (m, 1H), 4.27-4.24 (m, 1H), 3.42-3.37 (m,
3H), 3.25-3.20 (m, 1H), 1.90-1.86 (m, 1H) , 1.82-1.78 (m, 1H) o

LCMS: 419.0 [M+1] »

ILEWIS3cBEHE 2 EBER

F
F
i R cJ@N
OH
cl NJ\Q\ ”NQ’z H
B —— F

F Et3N MeCN

Rrt N E/E&#1 (5.5 g, 15.1 mmo) & 764 #2 (1.6 g, 14.7 mmol)
FHRMeCN (80 mL)H Z A /R IIELN (3.8 g, 37.7 mmol) - ¥ 84
VIRt N2 h LR LCMSIEERRET S - FEZEDRBERK - #
HYBERALEGY  RMEEACEBREEDAQ.1 g, 18.3 %)
FAEY(#I1.0g) -

H-NMR (FfZ-d4 400MHz): 8.46-8.41 (m, 1H), 8.35-8.25 (m, 1H),

7.99-7.92 (m, 1H), 7.68-7.52 (m, 2H), 7.29-7.24 (t, J=8.4 Hz, 1H), 4.55-
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4.45 (m, 1H), 4.16-4.12 (m, 2H), 3.76-3.71 (m, 2H) - LCMS: 403.0
[M+1]

E&Y960_D1K{LEY60_ D2 8 2 BREFF

1.1 {L&#22 86

0 ' OTMS
ﬁlj TMSOT{, TEA (%
—_—
N DCM N
| |
Boc Boc
1 2

RZR TN HEEEHI (40 g, 188 mol)fF A DCM (400 mL)H & /K
FRIITMSOTS (44 g, 198 mol) » Z & R MELN (38.0 g, 0.377 mol)
REEBEYEBEH NG - BREGENREY  KMELZBEEMLEY?2
(48.0g, 88.8%) o

'H NMR (400 MHz, CDCl3): & ppm: 4.79 (s, 1H), 3.87 (m, 2H),
3.52 (m, 2H), 2.11 (s, 1H), 1.43 (s, 9H), 0.16 (s, 9H) -

1.2 (L&Y 281G

OTMS

fj = f%
Boc Boc

B 1EE&#2 (48 g, 167 mmol) & AE ZEF (69 g, 184 mmol)7F A MeCN
(500 mL)d Z B &R 4/NF - IRYER S W FE HE ML JE 7 (PE:
AcOEt=5:)H HETH L - MELELEH3 (14 g, 36%) -

'"H NMR (400 MHz, CDCls): & ppm: 4.10-4.84 (m, 1H), 3.63-3.66
(m, 1H), 3.14-3.21 (m, 1H), 2.48-2.52 (m, 1H), 2.35-2.39 (m, 2H), 1.42
(s, 9H) -

1.3 (L& ¥4 2
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OH

flj/ _ NaBry F
" mon N
|

Boc Boc
4

FOCTHAL&E3 (8.6 g, 36.1 mmo)7F R Z B2 (90 mL)d 2 5%
&% 1% 748 1 NaBH, (2.13 g, 56.7 mmol) - Hﬂ}iﬁﬁxtbm%ﬁ/‘ém—ﬁf%#4
/NG o H 7 JE SR £ 40 I NH, CLK 35 3% 3% 3% 3 F AcOB3E B - Ezﬁﬁ#ﬁ’l‘%%
B ERZETRE HFHEEEBMALESY > REEEBEXNER
RENARZERZEEYRA L EYB.3 g, 97.6%) -

1.4 E&H5 2R
&=y

|
Boc

4 5

[ 75 & #4 (650 mg, 2.73 mmol)7E R fE/KDCM (6 mL)th 7 53K
ARINTFA (4 mL) - BORSYBH2 WIRE  #TEEFRT S8
Z B E Y1 (300 mg, 80%) -

1.5 960 D12 8%

MeCN, TEA o= SI 0 0=8=0
|

F
0=§=0 N N
a
6 o, O
_ OH OH

960_D1 960_D2

et [ 7L & #6 (1.54 g, 4.2 mmol) & /£ & #75 (500 mg, 4.2 mmol)
FHRMeCN (25 mL)d Z 75K 7R NEt;N (848 mg, 8.4 mmol) » R &
VIRt T3 h HIFLCMSIERKRIET S - HEZE TR SR - #
R G HPLCAL B &Y - ETMEL O EEB R EY (580 mg,

C202716PA.doc - 256 -
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42.3 %) - HPLCH 7 & — & # 44 /% 960_D1 » [ B 55 — ik (4 960_D2
(12.83 mg, 21.2%) -

960 DI - H-NMR (DMSO-d6 400MHz): 10.79 (s, 1H) > 8.37-8.29
(m, 2H), 7.72-7.68 (m, 3H), 5.17-5.16 (d, J=4.0Hz,1H), 4.71-4.58(m,
1H), 3.69-3.53 (m, 3H), 3.200-3.10 (m, 1H), 2.95-2.93 (m, 1H), 1.71-
1.66(m, 2H) °

LCMS: 451.1 [M+1] »

960 D2 : H-NMR (DMSO-d6 400MHz):10.82(s, 1H), 8.38-8.32(m,
2H), 7.75-7.69(m, 3H), 5.39-5.38(d, J=4.0 Hz, 1H), 4.48-4.67(d, I=4.0
Hz, 1H), 3.71(s, 1H), 3.35(s, 2H), 3.23-3.20(t, J=4.0Hz, 2H), 1.88-
1.85(m, 1H), 1.56-1.52(m, 1H) -

LCMS: 451.1 [M+1] ©

{EEW1161/911 2 M ERBERER

1.1 {E&#22 HiE

Bn B
N Nn
CHsMgBr
_—
THF
0] OH
1 2

ROCEAC THFERTHF (50 mL)F 2 CH;MgBr (3 M, 60 mmol)
FORE RN EEHT (10.0 g, 53 mmol)F R THF (50 mL)h ZIFH - %
FIE RGNt T AL he FHNHCUAREZERNKIEREY > 1 H
EtOAc (100 mLx3)ZHl - RS EUEEHEY > FEHERERTYH
HETH L HMEEPEEYQ.24g 0 EXR 1 20.7%) - LCMS: 206.0
[M+1] -

1.2 (E&EY3ZHiE
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Bn H
N

N
Pd(OH),, H,
—§>
MeOH
OH OH

2 3

a2 (2.26 g, 11 mmol)7F R MeOH (40mL)th 2 K F 37 i
Pd(OH), (350 mg) » W FEH, 5 50 psi THEFET2 h - BIRIE & W0 2 45 T8
W REMEAHZEEY01.26 g EX : 100%) -

H-NMR (CDCI3 400MHz): 2.85-2.91 (m, 2H), 2.70-2.76 (m, 2H),
2.47-2.51 (m, 4H), 1.18 (s, 3H) °

1.3 {E&W11612 HEREF

1161

Rt N E/EE#H3 (350 mg, 3 mmol) K /£ #/4 (1.28 g, 3.5 mmol)
7 MeCN (15 mL)F Z AR FRIEGN (2 mL) « #EESP Rt 8 £
L he i GREREYHEA (150 mL)Z &0 F 87K (70 mL * 2)% 8% - #
HHE & Na,SOEZ % » FEEFRBETEOWBERGL  RTESE
H % BEE¥9(652 mg, 48.7 %) o

'H NMR (FifiZ-d4 400MHz): 8.43-8.41 (dd, J=6.5, 2.4 Hz, 1H),
8.27-8.25 (m, 1H), 7.65-7.60 (m, 2H), 7.55-7.50 (dd, J=9.8, 8.8 Hz,
1H) » 3.60-3.57 (m, 2H), 3.04-2.97 (m, 2H), 1.68-1.63 (m, 4H), 1.22 (s,
3H) o

LCMS: 447.0 [M+1] o

1.4 911 2 #EEEF
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958

Wit R [ L& #3 (335 mg, 2.9 mmol)ZE A MeCN (14 mL)H Z R
TR EE#S (1.22 g, 3.4 mmol) K Et;N (2 mL) - HE RSNt T
Bl h- BRIEREGYWHEA (150 mL)MEIL A E/K(70 mL * 2)7%
W o A & NaySOEL IR - R FEHW BRI mEER
W E Y (686 mg, 54.9 %)

H-NMR (H EZ-d4 400MHz): 8.44-8.41 (dd, J=6.5, 2.1 Hz, 1H),
8.28-8.25 (m, 1H), 7.99-7.97 (dd, J=6.8, 2.5 Hz, 1H), 7.65-7.62 (m,
1H) » 7.54-7.50 (t, J=9.3 Hz, 1H) » 7.29-7.24 (t, J=9.0 Hz, 1H) - 3.60-
3.57 (m, 2H), 3.04-2.98 (m, 2H), 1.72-1.65 (m, 4H), 1.22 (s, 3H) -
LCMS: 445.0 [M+1] /447.0 [M+3] -

&Nz WiE L BERER
11 &8
Bn Bn
N Me3zSO|,NaH N
Q TBAB, DMSO > Eg
o 0]
1 2

FA0°C T 1A MesSOI (87.5 g, 396 mmol)7E A DMSO (400 mL)H 27 3%
AR INaH (17 g, 706 mmol) » WAz 08 PHEHL h- R ART
AN IIBuyNBr (8.05 g, 26 mmol) - Z &AL &E#1 (50.0 g, 265 mmol)
FHDMSO (200 mL)F 2 A > B RGN ER TEELS b R
EMHREBAKFNEHAEARR - &2 EREREKERK &
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Na,SOFZ RN EEZE TR > RMELEHEEY (50.58,93 %) -

'H NMR (400 MHz, CDCl;): &: 7.28-7.17 (m, 5H), 2.57-2.45(m,
6H), 1.77-1.74(m, 2H), 1.50-1.46 (m, 2H), 1.20-1.17(m, 2H) -

1.2 {E&¥3 28

Bn Bn
N N
—>
o) HO OH

2 3 -
| & 1E&#2 (30.5 g, 150 mmol)fF A H,S0,4 (37.5 g, 380 mmol, 0.2
M)FZREVNRt T B BEK - RS Y HNa,CO;$ R 2 pH103E A
EtOACZHY - &2 AHE FH B /KL HE - & Na,SOFZ %0 B4 » 1
MEAHEEY (20.0 g, 58%) - '"H NMR (400 MHz, CD;0D): § ppm:
7.29-7.22(m, 5H), 3.50(s, 2H), 3.44(s, 2H), 3.31-3.27 (m, 2H), 2.61-
2.58(m, 2H), 2.41-2.36(m, 2H), 1.69-1.64(m, 2H), 1.51-1.49(m, 2H) -

1.3 {EEW4ZHE

Bn H
N N
Pd(OH),, H,
I
MeOH
HO OH HO OH
3 4

A E& %3 (20 g, 90 mmol)fF i CH;OH (800 mL)H 2 253 iR Al
#EI/KPA(OH), (2 g) ° AT EUEEWELS PsiIBJZH,RA T &ML
" BEBHEILBRERN  KMEEHEEY(2 g, 98%) -

1.4 {EE#916 ZHGE
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F
H F

F

0 F N
) 5, T
F Ho 4 F

__HO 4
0=8=0
F N

Et;N/ACN

O=SI=O
Cl
HO

HO
5 916

Rt T REEE#S5 (7.8 g, 21.2 mmol)7F jHMeCN (100 mL)H Z 75K
R NEE4 (2.8 g, 21.2 mmol) R Et;N (4.3 g, 42.4 mmol) » I EEEY
Rt TR h- FEEFREAR - FHWBEMAPE | EA=3:11E
12 di L BerY > r RIMELZSBERBRPEZEM(G62 g #£HAE
EA 30 mL)YFE&EHHEETHL RMESOEERBREEY A1
g EER41%) -

'"H NMR (400MHz, H [f%-d4): 8.48-8.39 (m, 1H), 8.33-8.21 (m,
1H), 7.63-7.59 (m, 2H), 7.59-7.52 (m, 1H), 3.72-3.69 (m, 2H), 3.35 (s,
2H), 3.03-2.94 (m, 2H), 1.78-1.67 (m, 2H), 1.63-1.60 (m, 2H)

LCMS: 463.1 [M+1] o

IEE¥826/1922 7 Kt RIEERERF

Em#E -

11 (E&#22 86

0

[_-§ m-CPBA
—_—

\

Boc '\|l
Boc
1 2

NEBETEESHI (10 g0 0.06 mmol)7ERCH,Cl, (40 mL)tE >
AR T A Im-CPBA (9.0 g, 0.66 mol) » KR &Y rt T #EH#E 12/)
1% o R &Y HANa,SO % » FINaHCOE R By - WMELE LS
#72 (10 g, 90 %) ©

'"H NMR (400 MHz, CDCl3): & ppm: 3.73-3.75 (m, 2H), 3.59-3.
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60(m, 2H), 3.20-3.25 (m, 2H), 1.37 (s, 9H) «
1.2 (&Y &G

-0 HO F
@ R, HF Z—X
N EtN,100°C N
éOC éOC
2 3

ROCTHEEEZH2 (10.0 g 0.054 mo)TFHEt;N (60 mL)tf 7 3%
TR 1Py HF (20 mL) @ WK B EYIMEZE80CE 12/ IF - BBE T
HZEPREREY - BEBGY HACOEHRE » HNH,CUKE K & 8K
ek > & NaSOFZ/R I EEZ R - #HEEMEN (PE:EA=4:1)4
1B ek - MELELEY3 (48, 36 %) -

'H NMR (400 MHz, CDCl3): & ppm: 4.79-4.90 (m, 1H), 4.31-4.34
(m, 1H), 3.46-3.56 (m, 4H), 2.25(s, 1H), 1.40 (s, 9H)

1.3 {L&4 8

HO  F HO_ F
2 < TFA i
_—
N DCM N
Boc H TFA
3 4

ROC TR EEHS (2 g 0.01 mol)ZER#KDCM (10 mL)th > ¥
AT ARIITFA (10 mL) - BT /tm%f%#ﬂ hif 45 - (T E 4
RT—TRZTFAS A ZIHEEY(Q4g) -

1.4 8262 &
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F
F HO F Ij\
:@\ ?\_j Br NH
Br NH H TFA 0
. .

o)

—_—
EtaN, CH3CN 0=8=0
|
O=SI7=O N
Ci S 2
HO F
5 826

REm T HE/EE#S (900 mg, 2.3 mmol) K& 76 & #4 (580 mg)FF IR
MeCN (50 mL)H 7 35/ IR JIEtN (690 mg, 6.9 mmol) - #EE N
it RN c FEZEFREAR - EHWEBEN (PE:EA=3:1)4i{k
BERY) o T EL J B EASK826 (0.6 g, 60 %) -

'"H NMR (400 MHz, Hf2-d4): § ppm: 8.40 (s, 1H), 8.21-8.23 (d,
J=7.6Hz,1H), 8.06-8.13 (m, 2H), 7.69-8.06 (m, 2H), 4.77-4.88 (m, 1H),
4.23-4.25 (m, 1H), 3.43-3.66 (m, 3H), 3.32-3.33 (m, 1H) -

1.5 9227 845

F
E: HO F ji)\
j@\ 7 < al NH
cl NH N o
4

¢ EtN.CHiCN 0=8=0

N

0=8=0
6 HO F
922

PR ZEIR N EEE#6 (900 mg, 2.47 mmol) i 75 & #74 (620 mg)F
MeCN (50 mL)H Z /&R iR JIEGN (750 mg, 7.41 mmol) « RS
rt SR FE3/NEE o SR P ACOEtFR 72 » A /KRR > F $E7KNaySO487 J%
WHEEZTRE - EHYBRERPEEA=:DUAEEGY - RMEL
B B 4R 922 (0.6 g, 50 %) -

'H NMR (400 MHz, DMSO-d6): § ppm: 8.40 (s, 1H), 10.68 (s, 1H),
8.39-8.42 (m, 2H), 8.03-8.05 (m, 1H), 7.68-7.70 (m, 1H), 7.43-7.48 (m,
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1H), 5.61-5.62 (d, J=3.6Hz 1H), 4.87-5.01(m, 1H), 4.20-4.22 (m,1H),
3.57-3.65 (m, 2H), 3.48-3.49 (m, 1H), 3.45-3.47 (m,1H) - LCMS: 435.0
[M+1] -

IEEISSy EBERBRERF

1.1 (EEW2ZHE

(2 Z ;
Q Na2003

MeOH, H,0, &%
24h

1
O
3

FAEE®IL (6.5 g, 79 mmol) {E&H2 (10.2 g, 69 mmol)fE
MeOH (100 mL) 5 7 #% 3% 1 7K I Na,CO3/K %5 (6 mL, 2 N, 12 mmol) >
MRt N HEHE24 ho FBEHBIEWREGERE > AMeOHE KL EEE T E
g HART—FBE04g HE)-

LCMS: 230.2 [M+1] o

1.2 (E&#4Z 86

3 H
ok ENKO NaBH4 Oi NH
:l MeOH, THF |

o OH
3 : 4

BROC THIEE®3 (14 g, 61 mmol) #Z % MeOH/THF (300
mL/50mL) 28 &% TR INaBH, (3.4 g, 90 mmol)if Hrt T #E£E 8
e BRI N HCILURF K IE - FEETRERESESY - AK
KEtOACE R &Y - FEtOAc (500 mLx2)ZEHI/KAH « JBMEAHZ A
WHUEAMEY FHEERBMHHETULE  RNELA LSS
(8.0 g, 57 %) o LCMS: 236.1 [M+1] »
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1.3 L& HE

OH HO
HCI, MeOH
0] NH —_—
reflux, 2 h
NH,
OH 5

4

A EHCL (10 mL)F R in{k& %4 (8.0 g, 34 mmol)7E MeOH (100
mL)F ZOREY > WNEER2 he FEZERREREY - BEGYH
KA AEARR - T EZHREKME  RTEL EHCIER A 2 H#
EEYQ2.8g, 82%)-

'"H NMR (400 MHz, CDCl;): & ppm: 4.33 (bs, 1H), 3.66 (bs, 1H),
2.08 - 2.16 (m, 2H), 1.74 -1.90 (m, 4 H) o

1.4 958 2 & G5

F
F X
DO, e™
HO
Cl NH

O}\Q\
5
(@] —_— F
)\Q\F MeCN,TEA 0=8=0

|

O=§=O NH
Cl

958

Rt T EEE#6 (626 mg, 1.72 mmol) K 1LEY)S (174 mg, 1.72
mmol)#Z A MeCN (7 mL)EPZ%;‘&EP;‘?}’@b[[EQN (260 mg, 2.58 mmol)
RGNt B2 he TEZEFREBK - FEZETREFHMELU
EEMHEY  FHRELNHPLCHEETHE RMELEHEEY
(355 mg, 48%) °
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H NMR (MeOD-d4 400MHz): 8.47-8.45(m, 1H) > 8.230-8.22 (m,
1H), 7.98-7.96 (m, 1H), 7.62-7.61 (m, 1H), 7.50-7.48 (m, 1H), 7.46-
7.26(m, 1H), 4.13-4.10 (m, 1H), 3.72-3.68 (m, 1H), 2.10-2.08 (m, 1H),
1.08-1.64 (m, 4H).1.64-1.43 (m, 1H) -

LCMS: 431.0 [M+1] -

'O -

HBVEH 7> 17

AL G B B 4t Z HBVAHEE i R A B B 2 R B &Y -
FEOOFLIR B A T B A 5 i - 750 mM Hepes&Z & & (pH 7.5) 5 150
mM NaClt E Wi 4055 JE - L&Y HHBY CAE A E TR E 15
min > HFEHRIMNaCHEREERIE - EFRENRER FTEEUNS -
967, B 401 55 43 47 2 2R F- Ha 48 A O0. TERBEEBRZBEEREERZ
HE R EH -

RAEHRREEZYUIE » YI4EREREGHET AL
G 10 uM~ 3 pM~ 1 pME 0.3 pM > — WA - TE B EGRR10
M T EHE ST PER>SOWER LG EZEEEEEMZRE
YRR 2T -

=2.
e HBVALSEs it 2
( T+ FERIM0 pM RIEME>50%)
065 +
078 +
079 +
119 +
121 +
126 +
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129 +
148 +
191 +
208 +
242 +
258 +
282 +
318 +
332 +
349 +
366 +
407 +
419 +
451 +
462 +
478 +
501 +
541 +
553 +
595 +
610D2 +
646 +
659D2 +
677R +
688 +
713D2 +
719D1 +
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725D1

743D1

758

765

775

803

820D2

824D2

826

843

867D2

885

890

900

901

903

914

916

927

928

935

946D2

953

955D1

955D2

958

959

e s S S S S S T S T IR S A S S VS A S TS I S (T (R (U R I I R et
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960D1

+

960D2

+

989D1

1042

1057

1087

1094S

1099

1106

ol |+

1113

+

1114

1116

1129

1130

1134CT2

+ o+ |+ |+ |+

1135D1

+

1149

+

1153

1157

1161

1189

1283

1338

1339 .

1345

1374CT1

1374CT2

e I o I
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1378CT2
1379
1380
1404
1410
1413
1420

o I A A S IS S

—+

T :

B s E B 43 47

7E 4 L5 47 BB B R A HB VAL S5 55 17 0 B B 14 2 BB (b 2 )
KR R B - SRR BN E A BB B S L &
$IHBV7E £ HBV 2 FF AR AN 2 h s 6 ) -

FI & E R 2 FIB b &4 2 5 & 55 4 5 8 5 HepG2-2.2. 1540
Y MEEE - SR MEEAERRAAREREZNRLEY
TR - BUREARLEYAR G  WEEERE R
B 4 B LA 6 BUBE HE AT B NylosPst 36 % th UV Bt DNAE 2
B o RS - FINHBVEE S B M4 MR - 6B B R Kodak
B : EHBV DNAR 2 /05 EHLH B8 (ECs) « EUEMIL W2 A
7 M6 M 40 3T 50 BB M 2 BCso - 76 ol (8 P B I M B R (L 2 9
ETV « BAY 41-4109% HAP-155 SIBE0S 14 2 5 45 - &5 RN %3
- |

£ 148 ] HepG2-2.2. 154 i % o (8 FB 401 #0365 7 (Promega) i 5 f#
F 2 57 CellTiter Blue 4 a8 T 43 1 5 38 1A 3 14 (CCso) » 32
FE LM EBERS ;M T HHBIE -

=3
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1E&Y) PERGENBF A ZE i
( "+ #ERI10 pMTTIEME>50%)
065 +
078 +
079 +
119 +
121 +
126 +
129 +
148 +
191 +
208 +
242 +
258 +
282 +
318 +
332 +
349 +
366 +
407 +
419 +
451 +
462 +
478 +
501 +
541 +
553 +
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595 +
610D2 +
646 +
659D2 +
677R +
688 +
713D2 +
719D1 +
725D1 +
743D1 +
758 +
765 +
775 +
803 +
820D2 +
826 +
843 +
867D2 +
885 +
890 +
900 +
901 +
903 +
914 +
916 +
927 +
928 +
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935

946D2
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955D1

955D2 -

. 958

959

960D1
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989D1

1042

1057

1087

10945

1099

1106

1113

N I e e I U o U i A A S B o A I

1114

+

1116

1129

1130

1134CT2

+ o+ |+ |+
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1189 +
1283 +
1338 +
1339 +
1345 +
1374CT1 +
1374CT2 +
1378CT2 +
1379 +
1380 +
1404 +
1410 +
1413 +
1420 +

Bl -

HBVAETZ K4 RNA (pgRNA)H A Z i 1k

FEHBVE 2L 7 W 1 A B 40 i 55 B W i 2 o 3¥ 2 A & B (L & 9 FE 41
AAESN R AHAEAHBY DNAEA£Z AT - B FEHABABERE -
IR KA AR 4HRNAKDNATE & 7 BEH - OW - ZOWIKRE
BOR B3 AX R B MK 7% /4% 2 55 BE JT ) % B pg-RNA K DNA MY 3 A i 52 12
Zan: 3

ot r s REHIEEWH LRI EEARNAGE EFE RS
Fo MEARAZEN S EREZNE - LRNEALXSHIEYW £
PMEEEE—2 ZELEYHAERRE R FE HER T BT
BE - BUBEENNVEENER - ERTLRERNEAHR K EDNAS
A7 Epg-RNAKRF AL -
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AXNFEIHZE—AEBEEN BHHFERAEEZBRAR
My 23 & PAST A )7 S F AR S -

BECRAEREROB T T A0 - HEHRE  HFEREHLE
RigE A B RE AR EHZ EME A & ELE - A5 BEAE A
ZEERWKAHE BNFFENEEERNERLEERTAZEEIR
Bl EREZEIER -
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Br NH F B
o o 0
o)
F F F
F 0=8=0 _&
=§= 0=5=0
[e] ? (e} 0=S=0 Ill N

- 0=8=0 0=S=0
J i
N N N
O=SI=O
N
o_
OH OH HO ~ HO ~

0=8=0 0 ; 0=8=0 0=S=0
N N N i
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4. —BHEEY EEAWHEREIZEIRE—EBZEY  HHE
2 - E Y B A SYRN-S6Y -
5. WFERHEAZMEEY  EP R WG BHERAE -S4
B —FEEEE B B
6. —BUMHERFEIEIFE—FEIALSYHNWBERIESZ A& W
®o HGEARNERAEE (BEG% - BE - R - RERT
I HBV R L1y 2297 -
7. —FEMFEREIEIRE—E XA LE YR FERIES A YA
®o HGARSEREREY (HER/) HHBVE A EHE RS a
N EEY) -
8. —REMFEREIEIFE B SYROBERIES Y 4 & 9 0
i BRI RS EEE Y B8R/ HBVE L > 5 &1 EY) -
0. —EBUMFBREIEITE—BILEYRMBERIESZ M & W
 HGARUEAEREY (A5 4 SR EEBVEL Y FrEG
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10.

11.

12.

13.

HYEEY) -
—REAFERFIEZIFE-H I EYHOFERESZHE A
® HGEAREGEREREZERENEEREBVERNEY)
HdZERERBENHBVEL -

MAKFOZHE > B ZEYHED -BEEIHMUTHRK
ZHZBENERBRHEEZEE  HBVESBM&E - T&
X RBEAMKE  HERAMEE - BAY 41-4109 ~ 3
ek B AT HI R - TLR-ZEA ~ (E)-N-(1-&-3-fl & & -1-FK & -
3-(NEME-1-E)A-1-%-2-B)FF B - (E)-N-(1-)8 -1-
C-FEREFE)I-MEE-3-OSEME-1-E)F -1-45-2-%)-
A-HEFEFEBREREES

MHERFEIZHR  HPZ P ERBOFEEGUTE D —
% B % R E (Zidovudine) » £ F B # (Didanosine) + % 7
& (Zalcitabine) -~ ddA -~ = fif & & (Stavudine) ~ $I 3k & &
(Lamivudine) ~ [ B -k & (Abacavir) ~ & B M &
(Emtricitabine) -~ B & & & (Entecavir) ~ o[ 17 fih &
(Apricitabine) - [i & #& I E (Atevirapine) - F] B & #
(ribavirin) + [ & & 4 (acyclovir) ~ 3T & % & (famciclovir)

% & % & (valacyclovir) ~ ¥ & & & (ganciclovir) ~ i ¥ &%

ZE (valganciclovir) + # 3£ 8 & (Tenofovir) ~ [ & 1§ &
(Adefovir) ~ 7§ % 18 & (cidofovir) » X J5 & @ (Efavirenz) +

B fiI ' (Nevirapine) - #f fif & IE (Delavirdine) 5 fx i & #k
(Etravirine) o

MFEKHILZ HE > HE o % TLR-B 8 B {4 2 8 1 9-7F K -8-
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14.

15.

16.

17.

18.

R -2 (2-FR R EE -2 BRI 08 B [3-({[3-(6-FF & -2- T & &
8- {5 4 F -7,8- — 4, -OH- B 14 -0 F ) Y & 1[3-(4- U5 Uk £ ) 75 & ]
B ) ER IR )HHL |2 B AR B

M RIE I R H PR R %S /D — 8RR
e E HE -
MBEREIZ R &
£ [ % 81 - |
MBERFEIZHR EOREEE (8T 4 REBVE
JeBS o BEEY T LER L —WEN R 2 R B R
RENEBBERE D — BB IR B = E SRR
> T B

MEREIZHR HOELEREY A > % ERY
EEEUTERZ B LS WESEE  HBVE & 5 &
m - THEZ - HEEANEE - RERBMEA - BAY 41-
4109 ~ (E)-N-(1-&-3-fl & & -1-FE-3-(S& M E-1-F)F -1-
2B )EEEERE - (B)-N-(1-8-1-(2-F 4 5 % 55 ) -3 4, % -
3N BT -1 25 )-4- T B R B R 4
MBHREIZER HPEBEEUBVE S A - T8
Z . RBEEAMEE - HERBE A - BAY 41-4109 -
(B)-N-(1-8 -3l 4 2 - 1- K 3- (NG M 0E-1-5) 7 -1- 4% -2-
HO)HE B - (B)-N-(1-82-1-2-F S 5% 5)-3-f & & -3-(08
O E 1B -2 )4 AR R LA S AR
B LawEl ZEYITEAEERSZERE RS S

-

>U\\Iblll:
g

Y Kk =V — BN G FEE &
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19. WMEFKHEIZ AR » EPHEEFHHABVE SN E - F#
= RBEAMBE - KB RRAIHE B - BAY 41-4109 -
(E)-N-(1-8-3- Il & B -1-F A& -3-ON | b wg -1- )| -1- 56 -2-
E)RHERE - (B)-N-(1-R-1-C-F S EFE)-3-M&KE-3-(N
AMEIE-1-E)AN-1-0F-2-F)-4- A X FERKAEESERK L
HZIEEYMHEE  ZEYAISIEREBFEREER/NBENR
Mz HER-
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