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mLx6)Z BV JE ¥R - I NaHCO; /K B L Ik B # 8 » 8 NayS0, 55
HEZEHRE - RWBEREL > F1% MeOH/DCME B i {1 1

wY o REEECEBRZIFEYG.S g 87.7%) - HHEWG.S g
4.45 mmol)¥ i F Z I {7 (25 mL)th > H7E % I8 T FANHCHO K ¥4
(668 mg > 22.25 mmol) - FEA YR AN2 N NaOH(4.5 mL > 8.9 mmol) ¢ 7F
30CTHEBREEREEGYIRE - f£5C T ZE M HIINaBH, (593 mg» 15.6
mmol) » HFEEW THEBEESYWISHE - AAKEEXEY > AH
EtOAc (100 mLx3)ZEEUR &Y - i8N, SOM R EKE » A EZ g
M- RWBEREL > H1% MeOH/DCME BB RY > BEEEA
@ =252 p1-3 (2.5 ¢ 67%) - 'H NMR (CDCls, 400 MHz) & 6.82-7.50
(m, 29H), 5.40 (d, J=23.2 Hz, 1H), 4.99 (d, J=7.6 >Hz, 1H), 4.46 (dd,
J;=6.0 Hz, J,=54.4 Hz, 1H), 3.94 (dd, J,=4.4 Hz, J,=12.4 Hz, 1H), 3.78

(s, 6H), 3.42-3.69 (m, 2H), 2.71-3.05 (m, 2H), 2.45 (m, 1H) -
B4 (P1-4) : [P1-3 (4.0 g 4.9 mmol)ALE /K IE (20 mL)F 2 vk

WA P Z BRI TBSCLZ I TEE R (1 M > 5.88 mL) - fFE IR T &

BREEGYI6/NRE - BRAKERRIERESY » BiF  S2E&
) o REARBIFINaHCO; KB R T A BERESRY - DEERE - B
 FERIBHE - MWBER LM MA(1% MeOH/DCM)E8:Y) - BRI 2
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o EER T PR (3.2 g 70%) - '"H NMR (CDCl;, 400 MHz) $
7.53-6.83 (m, 29H), 5.51 (d, J=21.2 Hz, 1H), 4.98 (d, J=7.6 Hz, 1H),
4.67 (dd, J,=5.6 Hz, J,=22.4 Hz, 1H), 4.22 (dd, J,=5.6 Hz, J,=53.2 Hz,
1H), 4.07 (m, 1H), 3.89 (m, 1H), 3.80 (s, 6H), 3.70-3.67 (m, 1H), 3.03-
2.98 (m, 1H), 2.26 (m, 1H), 0.93 (s, 9H), 0.10 (s, 6H) -

W PSR R IR R A B KDCM (20 mL) & = B ZMETE (360
mg » 3 mmol)d » HIEMAgNO; (500 mg 3 mmol) &z MMTrCl (606
mg > 2 mmol) - FEEE TEBPIBEEWI6/NE - HABRBNKERSY
BEomeEkeE  HEE- - RWBEMS LMMA0.5% McOH/DCM)E R
B BEEEOEBRZZTZ2RECTHYGE3 g 80%) o FFHHE
WYEETY1 M TBAFZ THFEYR(5 mL)H » HEZER THRE2/NE - &
W AR WEBE R LM% MeOH/DCM)E 8:Y) - 15 5] P1-354
P1-4 7 &Y > EFEHHPLCS B (MeCNJ0.1% HCOOHZ 7K ¥ )
S BEEHABBARCPLI-4 (1.5 25%)

- BUfEPL-5) : P14 (1.5 g 1.22 mmol) &3 A #E 7K DCM (50 mL)
o BEOC TFEHMEBEE T EBEAQ.2 g 2.73 mmol) - HER MR
R ER S W3/ o B 7% FNayS,0; K Na, CO & F1 7K ¥4 W B Ik 2 FE 1R
G - HEBERE AR BHREE SIE0CBEBRIETE o
Y e

# CICH,PPh3Br (2.19 g > 5.6 mmol)jA#E/KTHF (40 mL)F Z&EW
WAIE-78C - FHEAHRMn-Buli (2.5 M > 2.3 mL) = {iFIIZE& > FE0CTF
BRIESY2/NE - FERBIERE/KTHF (10 mL)FZEK - AER
THEBRESYWI6NE - AN CI/KERERIEY » HHEAZ
o SHERRE LR BB NRUEBEMRELMAA%
MeOH/DCM)E 88 %) » B EXAEBRZTHEIAL g 73%) - &
8 C T EY(1.1 g 0.98 mmol)fA /K THF (40 mL)H 2 I 1 &
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¥ MIn-Buli (2.5 M 6 mL) - 7E-78C THEBIESWS/IE > BER
EFINH,CUK B EIR - HEAZXTURGY) - HBEAEE > g B
HE o MWBERE LiA@% MeOH/DCM)ZE &Y - B 5] £ 35 & FH iR
Z P1-5 (910 mg » 86%) «

BI4# (1a) © ¥ P1-5 (910 mg > 0.84 mmol)fFEZ A 80% CH;COOH
(50 mL)F - HFEAOC THRBENEEESWIS/NE - ZBER - HEH
FHEXBEGRYULUBREER KK - #HHPLCSH B (MeCN X 0.1%
HCOOHZ /KB WM E Y > BEEFGAEBRZMAED1a (101
mg > 45%)  "H NMR (MeOD, 400 MHz) & 7.90 (d, J=7.2 Hz, 1H), 6.04
(d, J=19.6 Hz, 1H), 5.87 (d, J=7.6 Hz, 1H), 5.00 (dd, J,=5.2 Hz,
J,=53.6 Hz, 1H), 4.47 (dd, J,;=5.2 Hz, J,=22.8 Hz, 1H), 3.86 (d, J=12.4
Hz, 1H), 3.73 (d, J=12.4 Hz, 1H), 3.08 (s, 1H) ; BESI-TOF-MS: m/z
270.09 [M+H]*, 539.17 [2M+H]*
B2
B 5 Y (2a)

e ulg
e JyNXJﬁN

NHa2

o

FE-78C At &% 1a (50 mg > 0.186 mmol)jA /K THF (3 mL)H
BB AR FERIN-BuMgClIAW (0.37 mL > 1 M THFEWR) - Btk
FOCTHEBLEGYIOE - HEEHRAIE-18C - BRGBINERE
FEEANEE-L-WEEE)E(104 mg 0.4 mmol)f/ATHF (0.5 mL)HH
W - BINZ % - FE25C TITEBREEWI6/NE - Z£0°C T AAHCOOH

C171309PA.doc -123 -



1639612

BO%/KEBEBR)KBIEY - BHRER ARV EB LML
(DCM:MeOH=50:1E10:1)E ;7 > FEEQAE BRI EY2a(H

HEPERBECESY » 8.0 mg: 7.9%) -

'H NMR (MeOD, 400 MHz) §

7.71, 7.68 (2d, J=7.6 Hz, 1H), 7.17-7.37 (m, 5H), 6.02, 6.00 (2d, J=20.4

Hz, 1H), 5.90, 5.86 (2d, J=7.6 Hz, 1H), 5.03-5.18 (m, 1H), 4.91-4.99 (m,

1H), 4.45-4.55 (m, 1H), 4.34-4.43 (m, 1H), 4.26-4.33 (m, 1H), 3.87-3.95
(m, 1H), 3.25, 3.22 (2s, 1H), 1.29-1.34 (m, 3H), 1.20-1.22 (m, 6H) » *!

NMR (MeOD, 162 MHz) 8 3.44, 3.27 » ESI-LCMS: m/z 539.0 [M+H]"

HHI3
B iEL S (3a)

HO F TBSO F ™SO F
P3-1 P3-2 P3-3
) o 0
/ NH / NH
TBD|='SO’\<E7,N_<\o TBDPSO\ O N‘% TBDPSO™
HO—"\_/ - o=v °—
™SO F SO0 F BSO
P3-4 P3-5 P3-6
NH, NH,
A\
/ \N / N N
N o N
BDPSO\GJ,N—% TBDPSOW Y HON Oy
8BS0 F ™SO Ho F
P3-7 P3-8 3a

BI4% (P3-2) : [[P3-1 (100.0 g - 406.5 mmol)FAMEIE (750 mL)F 2
VAW R INDMTICL (164.9 g - 487.8 mmol) - 7E B T HBIPHE 15/

- ¥ MMeOH (300 mL)

BRESYERB TREZGZE - KRR

WY R R EtOAcH » B FIZKIEHE - RNa,SOLZBR B HE - HiBiE - &
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T8 Y VS R FADCM (500 mL)th - FRAIBKME(44.3 g > 650.4 mmol)
'TBSCI1 (91.9 g - 609.8 mmol) - FE =R THHENXIEBE S 14/NEE -
NaHCO; J B /K PE i X FE AWK - R Na,SO, 85 G HE » s » B3
EREABERBRCHEHYE - BHEYE(236.4 g 356.6 mmol)iFfi# i?
80% HOAc/KEW (500 mL)F - Z=EJ/ THEHREGWIS/E - B
EtOACK B IR &%) > H ANaHCO; & ¥ K B /K R ik - R Na, SO 2 H
g HFEBVEBEMLEEN(1-2% MeOH/DCM)fif - BRI 2R EHM
[EBE AR 2 P3-2 (131.2 g 89.6%) - 'H NMR (DMSO-d6, 400 MHz) §
11.39 (s, 1H), 7.88 (d, J=7.2 Hz, 1H), 5.89 (dd, J,=18.0 Hz, J,=2.0 Hz,
1H), 5.64 (d, J=8.0 Hz, 1H), 5.21 (dd, J;=J,=7.2 Hz,1H), 5.18~5.03 (m,
1H), 4.37~4.29 (m, 1H), 3.86 (dd, J;=J,=3.2 Hz, 3H), 3.78~3.73 (m,
1H), 3.51~3.56 (m, 1H), 3.31 (s, 1H), 0.89 (s, 9H), 0.11 (s, 6H) ; ESI-
MS: m/z 802 [M+H]" -

S 4% (P3-3)  fE =B FAP3-2 (131.2 g » 364.0 mmol){ £ 7k
CH3;CN (1200 mL)H Z ¥ B MIBX (121.2 g 432.8 mmol) « &%
JEIRESWETR3/NGE > RS EAIE0T - IBHEEY - HEEEK - 5B
FEECOEBNCHEE(121.3 g) - BEEBN14-ZEL(1000 mL)
@ 5. 577137% CH,0 (81.1 mL - 1.3536 mol)F2 M NaOH7K ¥ ¥ (2538

mL - 507.6 mmol) - FEE R NIRRT E S22/ N » BEERHACOHF R E
pH=7 - [E¥AEFRIMELOH (400 mL)F&NaBH, (51.2 g 1.354 mol) -
EEBRTEBRRESY3I0SHE - AEEMNNHLCUKBRERIESY » B A
EAZEEY » f&Na,SO, 2R EHE - Higi - FHRHWEBERET(Q1-3%
MeOH/DCM) ML B ex?) » B 8 2 5 & E 8B ik 2 P3-3 (51.4 g >
38.9%) °

BIfE (P3-4) 1 ZE0°C FAP3-3 (51.4 g 131.6 mmol)A£E 7k DCM
(400 mL)H 27 Y& Y& 9 % B0 Uk € (80 mL) K2 DMTrCl (49.1 g » 144.7
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mmol) - FE =B TIBHRKIEY 14/ K » FE4% FIMeOH (30 mL)EEH - %
SREH > BFEHRWBEEENT-3% MeOH/DCM)FMLERY » 15 E
EFAHEEIR S EDMTH{R#E ZFEY(57.4 g 62.9%) - [& T HY
(57.4 g > 82.8 mmol)Z CH,Cl, (400 mL)H ¥& ho ok k(8.4 g » 124.2
mmol) 5 TBDPSC] (34.1 g 124.2 mmol) - FEE B TEBHRESY 14/
B o WHIYRIBY 0 B AEEKIEIRIEW - HR8Na,SOHZ e - BEREH -
SR EHEEBRZBERY(72.45 g) - BEIREEIR0% HOAC/KE
W (400 mL)F - EEBE TERBPIESYIS/NE - HEOATHEBESY
B FINaHCO: A& K B /K ¥k - /&N, SO e /G » HERYEBE
HEJE T (1-2% MeOH/DCM)ffift @ 15 F B 5 & E#2IR 2 P3-4 (37.6 g
84.2%) - 'H NMR (CD;OD, 400 MHz) & 7.76 (d, J=4.0 Hz, 1H), 7.70
(dd, J,=1.6 Hz, J,=8.0 Hz, 2H), 7.66~7.64 (m, 2H), 7.48~7.37 (m, 6H),
6.12 (dd, J;,=2.8 Hz, J,=16.8 Hz, 1H), 5.22 (d, J=8.0 Hz, 1H).5.20~5.05
(m, 1H), 4.74 (dd, J,=5.6 Hz, J,=17.6 Hz, 1H), 4.16 (d, J=12.0 Hz, 1H),
3.87~3.80 (m, 2H), 3.56 (d, J=12.0 Hz, 1H), 1.16 (s, 9H), 0.92 (s, 9H),
0.14 (s, 6H) o

B (P3-5) * FE0OC TEAR TE@P3-4 (11.8 g > 18.8 mmol)FRF&K
DCM (100 mL)YF ZHE B F R MEBE-K T 5L (163 g 37.6
mmol) - £ E & T B K EY2.5/NRF - BIN7K(100 mL) » FEREIRIE
&) - A FAINaHCOs KIS W IR IBWK » HiRHE - BMEWEBEREN
(20% EtOAc/E )M B ERY) > BRI E B B EERZP3-5 (10.1 g -
86.0%) © |

BUGE(P3-6) : 7E-T8C FARR T HBRMLFE=FEHAST ¢
48.5 mmol)jAE K THF (100 mL) 2R &Y ¥ in-Buli (19.4 mL >
48.48 mmol) - ZEOC N BB R EY3058 - f£0C N ERR TR HEH I
P3-5 (10.1 g 16.2 mmol)[AfE/KTHF (70 mL)FH 2 - FEER TH#
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FRSIEY)L.5/NEF o AINHLCIERSE S - H A BtOACZEEY - 3EH W B
BEIEENT(20% EtOAc/TR)MAHEY > S EHEBEEIRZP3-6
(8.3 g 82.2%) - '"H NMR (CDCl;, 400 MHz) & 8.16 (s, 1H), 8.81 (d,
J=8.0 Hz, 1H), 7.58-7.67 (m, 4H), 7.37-7.46 (m, 6H), 6.17 (d, J=16.0
Hz, 1H), 5.91 (dd, J;=10.8 Hz, J,=17.6 Hz, 1H), 5.42 (d, J=17.6 Hz,
1H), 5.22-5.30 (m, 2H), 4.60-4.84 (m, 2H), 3.69 (dd, J,=11.6 Hz,
J,=21.2 Hz, 2H), 1.10 (s, 9H), 0.91 (s, 1H), 0.12 (d, J=8.0 Hz, 6H) -

B (P3-7) - FEZE B T AP3-6 (6.3 g> 10.09 mmol)jAfE 7K CH;CN
(50 mL)tF Z ¥ HERINTPSCL (6.1 g 20.2 mmol) - DMAP (2.5 g -
20.2 mmol) & NEt; (3 mL) - FE={] T R NIEY2/NEF - I HIINH,OH
(25 mL) > HBE#RKEYIU/NE - ADCM (150 mL)FEBRESY - B A
7k ~ 0.1 M HCIK 8 FINaHCO /K S W VR - BIRAE - BEBAWRBE
HET(2% MeOH/DCM)#MALHEY) » B EEAEERZP3-T (5.9
g 93.6%) o

B4 (P3-8) : FEE IR N HEIP3-7 (5.9 g » 9.5 mmol)[AMeOH (10 mL)
2 VST AR INPA/C (1.5 g) » 76218 FAEHo (R k) T 1 # K FE 1 2/)8
K- BRESY  BEEZFEEER SIE2Eg9aEEBIRZP3-8

@545 9013%)-

U4 (3a) * [P3-8 (5.4 g+ 8.6 mmol)[AMeOH (60 mL)H 7 ¥ & T
FRIONHGF (10.0 g) - HENMEESYEREE - wAIZRER 2% &
RIESY > HIEMER - BEHWYEBEEET(10% MeOH/DCM)# 1L HH
EY AIEAAEBERZLEYI (1.6 g 67.8%) - 'H NMR
(CD;0D, 400 M Hz) & 8.08 (d, J=7.6 Hz, 1H), 6.07 (dd, J,=3.2 Hz,
J,=15.6 Hz, 1H), 5.88 (d, J=7.2 Hz, 1H), 5.04 (ddd, J;,=3.2 Hz, J,=5.2
Hz, J;=54.0 Hz, 1H), 4.45 (dd, J,=5.2 Hz, J,=17.2 Hz, 1H), 3.76 (d,
J=12.0 Hz, 1H), 3.57 (d, J=12.0 Hz, 1H), 1.78-1.85 (m, 1H), 1.58-1.67
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(m, 1H), 0.95 (t, J=7.6 Hz, 3H) ; ESI-MS: m/z 274 [M+H]*, 547

[2M+H]"
=K
B &P (4a)

/ \N 7 N

TBDPSO’\G,N—\% HO’\(_O]'N_&
- — O
TBSO F o F
P3-7 4a

1E =B T A P3-7 (280 mg » 0.45 mmol)[AMeOH (10 mL)H & A&
FERIINHGE (1.0 g) - EREESYETIS/NNE - mAlEEEIER B
BEREEY  HEMBEWR - FEHWRBEREENT(10% MeOH/DCM)#L (L
EY BIEgcaEBRctkesY4a 82 mg 67.2% > 1.6 g~
67.8%) » 'H NMR (CD;O0D, 400 M Hz) & 8.11 (d, J=7.6 Hz, 1H), 5.99-
6.08 (m, 2H), 5.88 (d, J=7.6 Hz, 1H), 5.47 (dd, J;=1.2 Hz, J,=17.2 Hz,
1H), 5.26 (dd, J,=1.6 Hz, J,=11.2 Hz, 1H), 4.97 (d, J=5.2 Hz, 0.5H),4.82
(d, J=7.6 Hz, 0.5H), 4.52 (dd, J,=5.2 Hz, J,=23.2 Hz, 1H), 3.65 (d,
J=12.4 Hz, 1H),3.54 (d, J=12.4 Hz, 1H) ; ESI-MS: m/z 272 [M+H]", 543
[2M+H]"

B PIS
Bl iEh &Y (5a)

@]

@)

/" NH
= = O
TBDPSO\ O N Teopso—~ o[~ F° ro~\ o/ F
Y g e
TBSO F B0 F © Ho F ©
P3-6 P5-1 ‘ sa
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B4 (P5-1) : FEZE B T A P3-6 (600 mg > 0.96 mmol)AMeOH (30
mL)H 2B ERN10% Pd/C (320 mg) - ZEE R FNEHRIER T #EBE
EP3/NE - BIENEESY)  EEHERER > SI2EAEERZPS-
1 (540 mg > 89.8%) - HEDARMIERANR T —FE -

815 (5a) © FEEE T A P5-1 (540 mg » 0.86 mmol)fAMeOH (8 mL)
R A RIINHGF (1.2 g 32.4 mmol) - HIESYEIFII0NEF - 5
HEREERE®RE  HEBER #FHUYBEREENTQS5%9%
MeOH/DCM)# b B ex¥) - BEE M AE BN A EYSa (190 mg >
80.6%) - '"H NMR (CD;OD, 400 MHz) § 8.05 (d, J=8.0 Hz, 1H), 6.09
(dd, J;=4.0 Hz, J,=14.8 Hz, 1H), 5.04-5.20 (m ,1H), 4.42 (dd, J,=5.2 Hz,
J,=13.6 Hz, 1H), 3.71 (d, J=11.6 Hz, 1H), 3.57 (d, J=12.0 Hz, 1H),
1.61-1.82 (m , 2H), 0.94 (t, J=7.2 Hz, 3H) -
g6
Sk 5% (6a)

NH,

¢ NH [ NH ¢ N
o Ho~~\_O N TBSO/\(_OYN”ﬁ HO/\G,N%\
v O [ a —_— O O

Ho:\\\(__]' TBSO— HO—" \_/

TBSO F TBSO F HO F
P33 P6-1 6a

o
o7 Z "0

B (P6-1) : FEZE FAP3-3 (800 mg » 2.05 mmol)fAfE /K DCM
(15 mL)H 2 ¥ W8 R NBK L (558 mg » 8.2 mmol) ~ TBSCI (1.2 g » 8.2
mmol) &z AgNO; (700 mg > 4.1 mmol) - EER T EHENXERGTYIE
® - BEEEY  BREKGERER  HEEZETEE - EERWE
EERERMAERGY  SEEHGEBRZP6-1 (950 mg -
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79.2%) -

B i (6a) - Eg?ﬁ?ﬁP&l (600 mg > 0.97 mmol)fR# /K CH;CN
(18 mL)H 7 ¥ T ¥R INDMAP (239 mg > 2.91 mmol) » NEt; (294 mg >
2.91 mmol)F TPSCI (879 mg > 2.91 mmol) - FFEBE TEEXEY 1/
B o YRIONH,OH (9 mL) - HiEH KIEY3/NEF - FHEtOAc (200 mL)H
BESY > HF/K -~ 0.1 M HCIE IRINaHCO; /K B IR ¥EIE - /7 BEE %
& ik HEWE SIHEBERY - FEOVBEREMMAHEZES
o BEEOGERBRZIEDG mg - 83.3%) - EEHMBE THE
NH,F (1.0 g)2MeOH (20 mL)EZHEE RS/ - BIEESY » EEE
ZZhRIEIRE - BHWBEEEN(15% MeOH/DCM)MMAMERY) > 15
FEHAEREIRZESY6a (132 mg > 59.3%) - 'H NMR (DMSO-d6,
400 MHz) & 7.89 (d, J=7.6 Hz, 1H), 7.22 (d, J=18.8 Hz, 2H), 6.09 (dd,
J;=4.4 Hz, J,=14.8 Hz, 1H), 5.73 (d, J=5.2 Hz, 1H), 5.52 (d, J=5.6 Hz,
1H), 5.12 (t, J=4.8 Hz, 1H), 4.90-5.06 (m, 1H), 4.50 (t, J=6.0 Hz, 1H),
4.27-4.33 (m, 1H), 3.66 (dd, J,=5.2 Hz, J,=12.0 Hz, 1H), 3.47-3.58 (m,
3H) ; ESI-MS: m/z 276 [M+H]", 551 [2M+H]" -
BH17
Bk 5¥(7a)

- 0 0 NH,

/ \/ S
N_\<NH 7/ NH 7 N
TBDPSO/\& Y TBDPSO—\_O_N TBDPSO’\(S],N—QO

HO_\\ ) / ——— CI_\\\' O —_— CI_\\‘ \ /

TBSO  F - TBSO F TBSO F

P34 P7-1 P7-2

NH,

N
M N
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B E@®T-)  EM KBS TEN T INEPI-4 (1.60 g 2.5
mmol) ~ PPh; (1.3 g 5.0 mmol) & CCl, (0.76 g » 5.0 mmol)fADCE (20
mL)FZBEEYEIBOCKHEIOE - AIEER % > BEREHE
BB E N LML(PE/EA=50/1FE10/1)5E 6% » B8 E B O E IR
ZP7-1 (1.1 g 68.8%) o

145 (P7-2) : ¥ P7-1 (0.80 g 1.3 mmol) - DMAP (0.3 g 2.6
mmol) + TPSCI (0.8 g > 2.6 mmol) & Et;N (0.3 g > 2.6 mmol)¥& f# A
MeCN (30 mL)H - FE= L T IE G Y 14/ - B IINH; 2 THFE %
(B871 - 0C » 100 mLYEEEYWF - BEZER TERESY2IE - B
(REHE - H BB ML (DCM/MeOH=100:1F50:1)58 8% - BEEH
o [E AR 2 P7-2 (0.63 g » 78.8%) -

BUHE (7a) * I P7-2 (0.63 g 0.98 mmol)fAMeOH (10 mL)H 7 ¥ %
YR IINHGEF (03 g) > HEXREWERIZ/AE - BREMSAIEE
B HELDWEY FEEZHEBEER FEHWRBEEEIT(10%
MeOH/DCM)#ift B 6:Y) » BEIE D GEBRZ/ALEYT7a (153 mg
53.5%) < '"H NMR (CD;OD, 400 MHz) § 8.05 (d, J=7.2 Hz, 1H), 6.14

o (dd, J,=3.6 Hz, J,=15.2 Hz, 1H), 5.92 (d, J=7.2 Hz, 1H), 5.15 (ddd,
J/=4.0 Hz, J,=5.2 Hz, J;=53.6 Hz, 1H), 4.57 (dd, J,=4.8 Hz, J,=15.2 Hz,
1H), 3.93 (d, J=11.6 Hz, 1H), 3.75-3.84 (m, 3H) ; ESI-MS: m/z 294
[M+H]", 587 [2M+H]"

B8
B L &Y (8a)
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o 0
4
74 NH N—QNH
TBDPSO— O N — /\(27/ Y
;\(_7' o) Ci—
c—"\_ 2
TBSO F HO
P71 8a

M P7-1 (630 mg * 0.5 mmol)fAMeOH (10 mL)H Z & W F &0
NH,F (0.1 g) BEKEWHRI2/E - BERERESY  BEEZEFRE
MEIRTE o FEHRWBERENT(10% MeOH/DCMFLHHEY) > BEIEH
& E B R > & %8a (153 mg » 53.5%) « 'H NMR (CD;OD, 400 M Hz)

5 7.99 (d, J=8.0 Hz, 1H), 6.17 (dd, Jy=4.4 Hz, J;=14.4 Hz, 1H), 5.70 (4, o
J=8.0 Hz, 1H), 5.22 (ddd, J,=J,=4.8 Hz, J;=53.2 Hz, 1H), 4.55 (dd,
J;=5.2 Hz, J,=12.4 Hz, 1H), 3.88 (d, J=12.0 Hz, 1H), 3.76-3.79 (m,

H) ; £5-ESI-MS: m/z 293 [M - H] -

B 619
BlEL &Y (9a)
o) o) 0
(/—</NH ﬂNH /" NH

TBDPSOWN—QO._, TBDPSO’\C],N‘ﬁ — TBDPSO/\G,N%O
HO—" f—

TBSO F ™BSO F ™BSO  F @
P34 P9-1 P9-2
NH, NH,

\
7 N

. TBDPSO/\<37,N y ——> ’\(_7/

TBSO F
P9-3 9a

KU fi5 (P9-1) © 7£80°C F#E#:P3-4 (3.2 g~ 5.0 mmol)  PhyP (5.2
g » 20 mmol) ~ f(2.60 g > 10.2 mmol) FBKME(1.4 g > 20 mmol)f2 K
THF (40 mL)F 2R EGWI4/NFF - BREVwAE=EE - B HEM
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Na,S,0; 7K B R - AAEAZEEVA R - BNa,SOEZ R EHE » A&
fiE o FEHBEEEN(20-50% EA/PE)MEGRY - BRI EHGEE
HRZP9-1 (1.6 g » 68.2%) o

BUE(P9-2) | EEBR TEH(KEK) THE#HLPI-1 (1.4 g 0.2
mmol) ~ Et;N (40 mg > 0.4 mmol) 5z Pd/CHREtOH (20 mL)+F Z B & ¥If&
" BLEWEBY  HEWEER RWEBEMHE LML Q20%-50%
EtOAc/PE)E &Y » 251 2 MG EBIRZPY-2 (1.1 g 78%) - 'H NMR
(CDCl3, 400 MHz) & 8.11 (br s, 1H), 7.76 (d, J=8.0 Hz, 1H), 7.39-7.67
(m, 10H), 6.18 (dd, J,=3.2 Hz, J,=14.4 Hz, 1H), 5.26-5.30 (m, 1H), 4.86
(m, 1H), 4.42 (dd, J,=5.2 Hz, J,=15.2 Hz, 1H), 3.81 (d, J=11.2 Hz, 1H),
3.58 (d, J=11.2 Hz, 1H), 1.16 (s, 3H), 1.11 (s, 9H), 0.91 (s, 9H), 0.13 (s,
3H), 0.08 (s, 3H) °

BU4H (P9-3) ¢ #P9-2 (650 mg - 1.1 mmol) - DMAP (270 mg > 2.2
mmol) » TPSCI (664 mg > 2.2 mol) X Et;N (222 mg > 2.2 mmol)iF &R
MeCN (20 mL)H - FE =B T EFES W14 o 17 K FEY) -1 ¥ INH;
Z THEETE (BEFD - 0C) » EEZ| THRBIESH2/NEE - BEBREH
HRWBERE EMA(1-10% MeOH/DCM)EEY) » B2 2R FH AR

® 13 (430 mg - FH¥H) -

&1 i (9a) : HP9-3 (430 mg > 0.7 mmol) 5z NH,F (97 mg > 2.1
mmol)JAMeOH (10 mL)H 7B G Y EIF14/NFF - BEREH - ERWE
B ERE(5%-10% MeOH/DCM)E &Y » BEEHAEBRZMAE
#)9a (64.8 mg > 35.4%) - '"H NMR (CD3;0D, 400 MHz) & 8.10 (d, J=7.6
Hz, 1H), 6.03 (dd, J,=2.0 Hz, J,=16.8 Hz, 1H), 5.87 (d , J=7.6 Hz, 1H),
4.98 (m, 1H), 4.37 (dd, J,=5.2 Hz, J,=21.6 Hz, 1H), 3.59 (dd, J,;=12.0
Hz, J,=28.4 Hz, 2H), 1.23 (d, J=0.8 Hz, 3H) -

HH10
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8L E Y (10a)
(0] 0]
7 NH / _ﬁNH
N N
TBDPSO"‘\G, S How S
TBSO E HO F

P9-2 10a

FP9-2 (400 mg > 0.65 mmol)jAMeOH (20 mL)th 7 B R E W IR
JONHF (52 mg > 1.5 mmol) - EESYWEIRFEER - BRER - HRY
BEMN LMA(GE10% MeOH/DCM)E &Y - B EE BB EER 2/
&%)10a (140 mg > 82.4%) - '"H NMR (CD;OD, 400 MHz) & 8.05 (d,
J=8.4 Hz, 1H), 6.06 (dd, J,=2.8 Hz, J,=16.4 Hz, 1H), 5.67 (d , J=8.0 Hz,
1H), 5.08 (m, 1H), 4.37 (d, J;=5.2 Hz, J,=18.8 Hz, 1H), 3.59 (dd,
J;=12.0 Hz, J,=26.4 Hz, 2H), 1.23 (s, 3H) - ESI-TOF-MS: m/z 283

[M+Na]" -
EH1
B S5 (11a)
0 0
ar A 7° 7 NH
TBDPSO—\_O_ N TBDPSO—\_O._,N.__NH T8DPSO—__O_,N—§
= o0, 0 H,C=C="\_
S0 F Z1Bs0 T 1880 F
P3-5 P11-1 P11-2
NH,

NH

s

</ \:N
1BDPSO~_O_N

2
N
0 —» HC=C=""\

H,C=C=" §
§ - HO F
TBSO F
P11-3 11a

————

BUfE(P11-1) © 7£-78C F[AP3-5 (2.1 g * 3.5 mmol)[AE /K THF (25
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mL) 2 E R PR IR A SR E$£(5.1 mmol) - 7E0°C THEE X EY3
/INEF o FBRAINH,CLKEE (10 mL)E IR EY) - FIEtOAc (200 mL)F
BEEY - HRKKEKER - ZERERE > LRE > S3E6Y -
& HEWBEEE YT (FHDCM:MeOH=60: 15 B0 M /L7 8 Y - BEE G
& [E B2 4k 7 P11-1 (870 mg > 83.3%) °
B (P11-2) © #P11-1 (870 mg > 1.34 mmol) A ALK DCM (12
mL)H > HEZE THRIMEFBRFEEEQ.3 mL)EEE(R2.5 mL) - =%
THREXERESYLI/E - HDCMAEBESY > H A8 FINaHCO; 7k
WIREHE - DHEREE R HIEE > BEBRY -  EHVWEBER
J& #r (A PE:EtOAc=8: 17X B/t B &Y SEEHABEBRIHEY
(830 mg > 88.4%) - fF =B FEA K T [Pd,(dba); (55 mg > 0.06 mmol)
PR #E7KDMF (12 mL)H 2B &% FEINP(nBu); (35 mg > 0.17 mmol) J
HCOONH;4 (108 mg - 1.7 mmol) - FER THRHERERESGYI05E -
ANINAEEEY) (830 mg > 1.16 mmol)[R #E/KDMF (16 mL)H .2 ¥ » A%
T0CTHREXREESY3I/NEG - HECAH B EY) » H A8 /K%
- TEERE > 5l HIRHE B3 BHRY - FHYVBEREN
(FPE:EtOAc=9: 1 BE) ML B RY) - BRI EHGBEERZP11-2 (510
@ .. c76%) - 'HNMR (CD3;0D, 400 M Hz) § 7.61-7.75 (m, 5H), 7.36-
7.47 (m, 6H), 6.04 (d, J=18.8 Hz, 1H), 5.34 (t, J=6.8 Hz, 1H), 5.21 (dd,
Ji=1.2 Hz, J,=7.2 Hz, 1H), 5.10 (q, J,=5.2 Hz, J,=53.6 Hz, 1H), 4.80-
4.92 (m, 1H), 4.59-4.79 (m, 2H), 3.86 (d, J=12.0 Hz, 1H), 3.75 (4,
J=12.0 Hz, 1H), 1.09 (s, 9H), 0.92 (d, J=4.4 Hz, 9H), 0.15 (t, J=4.0 Hz,
6H) ©
B fE(P11-3) © FEZE 38 T [@P11-2 (490 mg > 0.77 mmol) A & 7k
MeCN (15 mL)HZ #¥ HIRITPSCL (700 mg > 2.31 mmol) - DMAP
(282 mg > 2.31 mmol)& TEA (234 mg > 2.31 mmol) - fFEE FEBEK
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BIREY N - BERRIINHOH (8 mL) > EFHE#FNKEREGH4/N
F - HEtOACTHFBIRAGY » HAK ~ 1.0 M HCUIKYE K & FINaHCOs;
KBRGEW - EEEHE HEZR - B BIEGRY HEHR
HPLCZ # (MeCN X 0.1% HCOOHZ /K )Mk » FE] B B B E #2iR
Z P11-3 (190 mg > 38.8%) - '"H NMR (CD;OD, 400 MHz) & 7.88 (d,
J=7.2 Hz, 1H), 7.63-7.70 (m, 4H), 7.37-7.48 (m, 6H), 6.12 (d, J=18.4
Hz, 1H), 5.49 (d, J=7.6 Hz, 1H), 5.34 (t, J=6.8 Hz, 1H), 4.84-5.01 (m,
2H), 4.66-4.78 (m, 2H), 3.89 (d, J=11.6 Hz, 1H), 3.75 (d, J=11.6 Hz,
1H), 1.10 (s, 9H), 0.91 (d, J=3.2 Hz, 9H), 0.13 (t, J=5.2 Hz, 6H) -

B (11a) : [[MP11-3 (130 mg » 0.21 mmol)jAMeOH (8 mL)H Z &
WRAIINILE (1 g) » BEREESYET NG - @EEEY - BE
B 7o i HE K o 35 RS B B AT (F§ DCM:MeOH=13:1 %5 B ) i 1k
By BEEOCBEBRIMAEWIa (47 mg - 79.1%) - 'H NMR
(CD;OD, 400 MHz) & 8.07 (d, J=7.6 Hz, 1H), 6.05 (dd, J;=1.2 Hz,
J,=16.8 Hz, 1H), 5.86 (d, J=7.6 Hz, 1H), 5.40 (dd, J,=J,=6.8 Hz, 1H),
4.87-4.99 (m, 3H), 4.46-4.80 (m, 1H), 3.75 (d, J=12.4 Hz, 1H), 3.68 (d,
J=12.4 Hz, 1H) ; ESI-MS: m/z 284.02 [M+H]", 567.08 [2M+H]" -
BEHl12
B a5 (12a)
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(@]
O

¢ N 7\ 7\

TBDI;’_%OW—&O ~ TBDPSO™\ .0 N‘<\O , TBDPSO’\_@,N%O
TBSO F \(5‘" (s \o“' =
P34 P12-1 P12-2

NH,

7 N

_ = HO’\&OYN_&
N\
0] F

12a

P

B4 (P12-1) : 7E-65C FTER R FTIAP3-4 (500 mg » 0.8 mmol)j
K H (12 mL)HZ B R P EHIDAST (0.3 mL > 2 mmol) - ZEZEE T
EHEREESY2/NE - HEMNaHCO, KB K EIR X IEY - B H
BtOACHEY - D HEEHE > 1k LR SERBRRY - #hawEsE
£ /8 4T (I PE:EtOAc=9: LA B M (L3R 82 Y > BRI EH A E B2 P12-
1 (170 mg * 42.5%) - 'H NMR (CD;OD, 400 MHz) & 7.66 (dd, J;=1.6
Hz, J,=18.0 Hz, 4H), 7.54 (d, J=7.6 Hz, 1H), 7.35-7.47 (m, 6H), 6.59
(dd, J,;=5.6 Hz, J,=14.0 Hz, 1H), 5.78 (d, J=7.6 Hz, 1H), 5.05-5.24 (m,
2H), 4.93 (d, J=7.6 Hz, 1H), 4.57 (d, J=7.6 Hz, 1H), 3.93-4.00 (m, 2H),
1.07 (d, J=2.4 Hz, 9H) -

B (P12-2) : EEE TEESRK FEPI2-1 (100 mg » 0.2 mmol)i?
48 7k MeCN (5 mL)H 7 Y5 Y& B ¥ I TPSCI (182 mg * 0.6 mmol) ~ DMAP
(68 mg > 0.6 mmol) 2 TEA (61 mg - 0.6 mmol) - =R TELKIEER
EYUNEF - IRIINHOH (3 mL) » HiBH X EY)2/ K - FAEtOACH: B
BEY > HHAEK 1.0 M HCIEZ I NaHCO; 7K A W L ik - 7 BEH B
Bk BEW BIRBRY  HAWBEREEIN
(DCM:MeOH=50:1)#i{L &Y - BE EF AEERZP12-2 (96 mg >
96%) ©
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8UfiE(12a) © ZEEE T AP12-2 (96 mg > 0.2 mmol)fAMeOH (5 mL)
2 W PR IINHLF (500 mg) - X EYEIFRI/NEG - BEEEY
H#HRP HPLC (MeCNJ0.1% HCOOHZ /KER)MME Y » 52
25 E R 2 S 12a (25 mg > 48.7%) - 'H NMR (CD;OD, 400
MHz) & 7.85 (d, J=7.6 Hz, 1H), 6.59 (dd, J,=5.2 Hz, J,=12.8 Hz, 1H),
6.04 (d, J=7.6 Hz, 1H), 5.10-5.26 (m, 2H), 4.79-4.90 (m, 1H), 4.57 (d,
J=7.6 Hz, 1H), 3.82 (d, J=12.4 Hz, 1H), 3.76 (dd, J,%1.6 Hz, J,=12.4
Hz, 1H) ; ESI-MS: m/z 257.9 [M+H]", 514.8 [2M+H]"
EH13
&b &Y (13a)

NHMMTr NHZ

NH,
(2 S Qo

N N—
TS — et — Opedney

HO F MMTO F 5
3a P13-1 13a

i

o)\

N

B4 (P13-1) : ZEEE TEN T L& %3a (700 mg > 2.56 mmol)
FAEE KL IE (5 mL)H Z B W & )N TBDPSCI (2.8 g » 10.24 mmol) ~ BK
(522 mg > 7.68 mmol)Fz AgNO; (870 mg * 5.12 mmol) - fEEIR B o
MEERESYWI/NE - AMeOHEBESY » LB - BEESY
H 3 m BB R BT (FIDCM:MeOH=80:1F 40: {8 4l (LB 881 » &
B 25 o E 8RB R4 (1.05 g 80.8%) - 'H NMR (DMSO-d6,
400 MHz) & 7.75 (d, J=7.6 Hz, 1H), 7.61-7.65 (m, 4H), 7.41-7.50 (m,
7H), 6.0-2 (dd, J;=2.8 Hz, J,=17.2 Hz, 1H), 5.69 (d, J=6.0 Hz, 1H), 5.56
(d, J=7.6 Hz, 1H), 4.96-5.11 (m, 1H), 4.37-4.46 (m, 1H), 3.82 (d, J=10.8
Hz, 1H), 3.62 (d, J/=10.8 Hz, 1H), 1.70-1.78 (m, 1H), 1.53-1.59 (m, 1H),
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1.02 (s, 9H),0.79 (t, J=7.6 Hz, 3H) - ZEZ I T 7EN, T L8 R 47 (1.0
g+ 1.96 mmol)fA #EAKDCM (15 mL)s 2 v ¥ o ¥ 112 78 = PR £ 1 v
(1.4 g» 11.76 mmol) ~ AgNO; (1.0 g~ 5.88 mmol) &z MMTrCl (4.8 g »
15.6 mmol) - AEBE TR ERGYR®E - BIREEGY - BB -
¥ T B M JB AT (I PE:BtOAc=2: 13 B L 88 > BEIE B &
BRCHENEEEEE S T g 53.1%) - FEE T AE S
B47(600 mg > 0.57 mmol)FATHF (5 mL)r Z WS ¥ ¥R I TBAF (446
mg > 1.71 mmol) - ZE40F 50°C T2 K EMIRTE - #5 W B G BB
(7 PE:EtOAc=3:2% M ) #i L M 2 ) - 78 31 52 35 ¢ ] B8 4R =2 4 P13-1
(350 mg > 75.1%) o
B 4% (13a) © £ =78 F 4N, F @ P13-1 (300 mg » 0.37 mmol)fi}
CH,CN (2.5 mL)f & %W sh iR AINMI (2.5 mL)R SR B K2 (B A &
LR E)E (2.5 g0 7.4 mmol)ﬁACH3CN (2.5 mL)Hh 2 B - 1
B TERRERSYING EEETEHERSY - BHWBEER
T8 47 (PE:EtOAc=1:1) i {k B8 &k ) » 5 B 2 3 ¢ i1 4R 2 # 2 4 (500
mg > 81%) * £ % 8 T F180% HCOOH (70 mL)3t — % /it 52 4 & ¥ [
% o FEEETEEEAY > BEHERP HPLC (MeCN0.1% HCOOH:Z
@ v LEEY - BT S G EBR LAY 13a(EPR S
BEY) > 86 mg > 40.3% > W E 2 BR) - 'H NMR (CD3;0D, 400 MHz) 6
7.75, 7.71 (24, J=7.6 Hz, 1H), 7.33-7.38 (m, 2H), 7.19-7.26 (m, 3H),
6.02-6.10 (m, 1H), 5.87, 5.82 (2d, J=7.6 Hz, 1H), 4.99-5.02 (m, 0.5H),
4.72-4.82 (m, 1.5H), 4.14-4.43 (m, 3H), 3.89-3.94 (m, 1H),1.68-1.81 (m,
6H), 1.51-1.56 (m, 1H), 1.30-1.43 (m, 8H), 0.96-1.01 (m, 3H) ; ESI-MS:
m/z 582.93 [M+H]"
% 14
LG5 1, & 1) (14a)
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NHMMTr NHMMTr
\
4 Q o Y
o N ’ ') N
N o Y
~
MMTIO  F MMTIO
P13-1 P14-1
H2

0]
°f v“*
- )
O —~

8 ff (P14-1) : f£0°C T#EN, F W P13-1 (451 mg » 0.55 mmol)} ®
NMI (1 mL)R K ZIE (2 mL)F 2 B E R P E IR IN2-&-8- 5 X -
AH-ZE 7 [d][1,3,2] = & Wi % & (dioxaphosphinine)(855 mg » 4.2 mmol)?
ZIE(0.2 mL)FZHERK - EFER TEBESY2/NEF - BNl 3.2 g
12.6 mmol) ~ IEE(9 mL) ~ H,O (3 mL)EDCM (3 mL)Z AR - BHK
FERE 3008 - ANaS;O; AR ERRIEY) - H HEAZE R - &8
NaSOFZ A E » HIRHE - FHRWBE MR L#{b(PB:EA=1:1E
1:2)E &Y > B EQAEBRZP14-1 (205 mg > 37%) -

B4 (14a) : JP14-1 (205 mg » 0.21 mmol)¥E#E R 80% HCOOHK @
BHF > HEZ\ETERBESYI6/NE - BERER > HFEHRP HPLC
(HCOOHR )M B erY > BEH E2EPERBRB CESWEAZIE
¥14a (24 mg > 18%) - '"H NMR (CD;0D, 400 MHz) & 7.60, 7.53 (2d,
J=8.0 Hz, 1H), 7.21-7.25 (m, 1H), 7.02-7.12 (m, 2H), 5.95. 5.87 (2dd,
J;=2.4 Hz, J,=18.0 Hz, 1H), 5.71, 5.69 (2d, J=8.0 Hz, 1H), 5.38-5.53
(m, 2H), 5.06, 5.04 (2ddd, J,=2.4 Hz, J,=5.6 Hz, J5;=54.0 Hz, 1H), 4.32-
4.49 (m, 2H), 2.26 (d, J=3.6 Hz, 3H), 1.83-1.92 (m, 1H), 1.64-1.72 (m,
1H), 0.96, 0.93 (2t, J=7.6 Hz, 3H) - *'P NMR (CD;0D, 162 MHz) §

C171309PA.doc - 140 -



1639612

-8.22, -8.50 ; ESI-LCMS: m/z 456 [M+H]"

B'HI15
HiEhEH(15a)

NH, NHMMTr Q\ NH,
( $ {_<\ 0 . i~
§ 74 \N '

& O

\‘\ ! ~ O
0 NH NS \

TBS0 F H e
P3-8 P15-1 QO 15a

P & B 1.8 4% (P15-1) : ZEN, F @ P3-8 (2.2 g 2.5 mmol) + AgNO,
(844 mg > 5.0 mmol)}z = FREMELE (907 mg » 7.5 mmol)AE7KDCM (10
mL)H 2B E Y HHEIIMMTICL (1.54 g 5.0 mmol) - ZEE B\ F#E#H KX
EREGYIRAE - B KK} (Buchner Funnel) B K EREY - &
B MINaHCO: ¥ ¥ f B /K PR IR UE VR - D BERE S > 4% #£ /K NayS0, 55
B HBEE SEBEREREELZR BEHRARWEBEE E#k
(PE:EA=10:1E 1:2)E &Y > |FEIFHEYWQR3 g 84%) » ENL T B HEHE
FEFRTBAFRRTHF 2 (1 M > 2.6 mL)H - EERE T HEBLKEERES
WRE - KRBV BEENREA (200 mL)F » HAKKE KRR - 58
EHE - REMEAKNa SOz - HiEYE - BIRWEHEEEE » HEHARK
B IR HE F 4k (DCM/MeOH=100:1Z30:1) 55 824 » 155 £ 1 (4 Y bk
HRZP15-1 (1.3 g ° 94%) -

B4 (15a) © FE0C T ARHIES A P15-1 (300 mg > 0.55 mmol)
BT HEM235 mg o 1.1 mmol)JAE/KMeCN (9 mL)rf & 8 #: ¥ ¥E IR
JIPOCI; (169 mg > 1.1 mmol)fAMeCN (I mL)FZEWK - (£ =1E T &
HESWA0TE - LOC TRMS)-2-FEE N B C B E 5 ® (525
mg > 2.55 mmol)EETEA (0.1 mL)ZEEY - BEESYWHEBE=E > B
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¥ 3/NEE o Fl B FINaHCO: IR K FERE &Y » HEFAEA (100 mLx2)%
EY - #&&Na,SO,E RS EHE B EEWBEMREMMAQAERE
4% MeOH/DCM) » /5% 2 & A E BR 2 M EY (400 mg » 78.15%) » 1£
=78 F F180% HCOOH (50 mL)R I E 16/ - BERVAH] > HFEH
RP HPLCHi kLB &Y » B EGAEBR MG Y152 (40 mg >
14%) » 'H NMR (MeOD, 400 MHz) & 7.82 (d, J=7.6 Hz, 1H), 6.09 (dd,
J,;=2.8 Hz, J,=14.0 Hz,1H), 5.98 (d, J=7.6 Hz, 1H), 5.04 (ddd, J;=3.2
Hz, J,=5.6 Hz, J;=53.6 Hz, 1H), 4.71-4.77 (m, 2H), 4.45 (dd, J,=5.6 Hz,
J,=12.4 Hz, 1H), 4.14-4.18 (m, 1H), 3.97-4.01 (m, 1H), 3.84-3.92 (m,
2H), 1.31-1.87 (m, 28H), 0.99 (t, J=7.2 Hz, 3H) - *'P NMR (CD;OD,
162 MHz) 6 13.94 ; ESI-LCMS: m/z 660 [M+H]"

BHi16

B 5 Y1 (16a)

- 2
HO—\Q’N T NH, /L 0 0-P- O_\Q’ NH,
" 77/ ™ N
. k( I
HO F

4a 1

7£-78°C FA LA 4a (150 mg » 0.56 mmo)fA /K THF (3 mL)H
2 B P E N -BuMgCIE (1.2 mL > 1 M THFEEH) » £0C
TEBESYIONE > HBEEHGWAE-78C - FHBINABRREE
(BREE-L-AKEE)EGL2 mg > 1.2 mmo)RTHF (1.0 mL)HZ &
W WMz E25CTHBESEWINE - £0C T A HCOOH
BO% K BWIBRBIIEY - BERER > HRWYE L#MK
(DCM:MeOH=50:1E 10: )i &k ¥ - B E 2 0 O E R Z G Y 16a
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(24.0 mg * 15%) + "H NMR (MeOD, 400 MHz) & 7.76 (d, J=7.2 Hz, 1H),
7.17-7.38 (m, 5H), 6.01-6.08 (m, 2H), 5.81 (d, J=7.6 Hz, 1H), 5.54-5.58
(m, 1H), 5.35-5.38 (m, 1H), 4.92-4.97 (m, 2H), 4.45-4.52 (m, 1H), 4.08-
4.19 (m, 2H), 3.88-3.92 (m, 1H), 1.28-1.33 (m, 3H), 1.20-1.22 (m,
6H) ; ’'P NMR (CD;OD, 162 MHz) & 7.36 ; ESI-LCMS: m/z
541.0[M+H]"

Bp17
SEHEY(7a)

@ TBDPSOWN/é\fO HO—~ o F°
=\ NH » — NH
™SO F HO & ©°

P37 P17-1

8L (P17-1) : FFEE T HEP3-7 (1.4 g 2.3 mmol)[AMeOH (50

@ 10 e R IINELE (8.0 g) - R IERAMERIEE - HAIEE

Bt BREREAGY HEMWER  FHWBEHEEHT A%

MeOH/DCM) #i {4, S EE % » 72 %] 2 [ & B B R 2 P17-1 (410 mg >
77.8%) ©

B4 (P17) : 7E-78°C F A P17-1 (60 mg > 0.19 mmol)jA 7K THF (3

mL) 2 BB R P B EI JI-BuMgClA ¥R (0.38 mL » 1 M THF¥

W) - FEOC THEMBIESYI05E » BHEERAIE-78C - BHEENE

BBREEERNEE-L-W KB E)E (104 mg > 0.4 mmol) /A THF (0.5
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mL)FR B - RiINZ & 25 CTEBRESWI6O/NE - E0CTH
HCOOH (80% /KB W)BEWNIIEY - BERERE » ARWE LHi
(DCM:MeOH=50:1210:)E &Y » FEEQCERRZHEW1Ta(R
FEPREBEEIIESY > 11.0 mg: 11%) - '"H NMR (MeOD, 400 MHz) §
7.71 (2d, J=8.0 Hz, 1H), 7.17-7.37 (m, 5H), 5.98-6.07 (m, 2H),
5.61,5.68 (2d, J=8.0 Hz, 1H), 5.53-5.58 (m, 1H), 5.35-5.40 (m, 1H),
5.08-5.10 (m, 1H), 4.93-4.99 (m, 1H), 4.52-4.53 (m, 1H), 4.16-4.21 (m,
1H), 4.06-4.11 (m, 1H), 3.86-3.94 (m, 1H), 1.28-1.34 (m, 3H), 1.20-1.22
(m, 6H) - >'P NMR (MeOD, 162 MHz) & 3.72, 3.45 - ESI-LCMS: m/z
542.0 [M+H]" -

BHH18

& b &Y (18a)

o
o

{\1 NH / ZNH J
TBDP%O_’\\\@' o) TBDPSO/\@,N%\O TBDPSO—\ O N—

: == Z
5 1 cl — Z

P35 P18-1 P18-2

pd

H

o]

Bl4ig (P18-1) - FE-T0C T EARR FHEAM(EFE)=FEH Q.1
g > 6.0 mmol) AL /K THF (10 mL)H Z &K T & & % Min-BuLi (4.6
mL > 6.0 mmol) - FE-70C T EWS0r#E - £-T0C THRMAE
#P3-9 (950 mg > 1.5 mmol)[AfE/KTHF (5 mL)FZ¥EW » AFEO0CT
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B EY 3/ - Fﬁﬁ@%DNH4C17J@§?¥§?¢?Y@Z}§K§¢@ » H FHEtOAcZE
N DEEEE 22 BEE  BIEBGY - EHYWBEREER
(FHPE:EtOAc=6:1 % BE )it B kY - RE EH BB ZP18-1 (900
mg » 91.2%) °
BE(P18-2) : F£-70C T ER K T L EYP18-1 (600 mg > 0.91
mmol)fAfE/K THF (18 mL)H Z A ¥R P E s in-Buli (4.7 mL > 10.9
mmol) « F£-70C N B K EY 3/ - A 8 FINH,CL/K & ¥ ¥ 15 7 JE
Y) - HFBtOACZER - 7 EEEME - #2kk » HIRlE - BEIEB&GY - #
B BE LGN (FAPEEtOAc=8:1FE5: 1By »r SFEOR®
[ B2 4k 7 P18-2 (300 mg > 53.0%) o
BfE (P18-3) : 7EZ 8 F A P18-2 (300 mg » 0.44 mmol)jA MeOH
(10 mL)F 2 EEAIRAMNEE (1.0 g) - K Y E V3N < SIS
ERcr BEESY  BEEZFREEER FHHWBEREEN
(A DCM:MeOH=50:1E30: 1 78 )Mt B Y > BRI EgAEBRZ
P18-3 (135 mg » 78.1%) » "H NMR (CD;0D, 400 MHz) & 7.84 (d, J=8.0
Hz, 1H), 6.06 (dd, J,=1.6 Hz, J,=19.6 Hz, 1H), 5.67 (d, J=8.4 Hz, 1H),
5.18-5.03 (m, 1H), 4.50 (dd, J,=5.2 Hz, J,=21.6 Hz, 1H), 3.85 (d, J=12.4
@ 1., 15),3.72 (d, J=12.4 Hz, 1H), 3.09 (s, 1H)
BUf% (18a) © 7E-70°C TS S T P18-3 (130 mg » 0.5 mmol)fA 4
K THF (4 mL)H 2 ¥ ¥ i 3B Y fNt-BuMgCl (1.0 mL » 1.0 mmol) « 7F
E|RTEHRNEYI05E - f£-T0C PR MEBBEEERNEE-L-N
B PR B EE A MK THF R 2 YA (1 M » 0.8 mL » 0.78 mmol) » H7EEE
TEBENERSYS/NE - HFHCOOHERE X EY) » AEEZEHEER
&Y - FHWBEEEN (DCM:MeOH=60: ) LB &Y » BEE G
BEBR LS YWI8a(MEPEREBEZEEAY » 25 mg» 7.7%) - 'H
NMR (CD;0D, 400 MHz) § 7.64, 7.60 (2d, J=7.6 Hz, 1H), 7.32-7.36 (m,
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2H), 7.16-7.25 (m, 3H), 5.95-6.01 (m, 1H), 5.67, 5.62 (2d, J=8.0 Hz,
1H), 5.10-5.25 (m, 1H), 4.93-4.97 (m, 1H), 4.49-4.59 (m, 1H), 4.33-4.42
(m, 1H), 4.24-4.29 (m, 1H), 3.86-3.94 (m, 1H), 3.25, 3.22 (2s, 1H),
1.28-1.34 (m, 3H), 1.20-1.23 (m, 6H) ; ESI-MS: m/z 540.2 [M+H]*

THI19
B L5 7 (192)
NHMMTr
N (/—\<N //\rNHMMTr ~ 5 //w/NHMMTr
S SIS g LT g o 's
.. 0=p-0 s
HO F Ne O o
P15-1 P19-1 P19-2
//YNHMMTr WNHz
— Y O
o — o= F,"o F
>§Ofo\/ P19-3 ><’(Ovo 19a

0]

BU 65 (P19-1) © §P15-2 (1.2 g > 2.2 mmol)E R FA 7K Z 5 (20 mL)
H o H¥P00.45 MIUME(24.0 mL > 11.0 mmol)k 3-(%8 (= 2 7Y % &)
EF)NIE0.13 g 3.74 mmol) - EFER\ TEN, T EHNEEEY 1/
o W1 TBDPH (2.7 mL > 15 mmol) » HBHFE G L/IK - A
Na,S,0: B W B X FEY) » A FHEAZEEL » & Na, SO E g - HiR
WE - FEHNWRBEE LM DCM:MeOH=100:1E40:1)R &Y > 5 Z|
EHGEENZPI-1 (759 mg » 52%) -

86 (P19-2) : ¥ P19-1 (750 mg > 1.14 mmol)¥AfE A B FINH; 2~
MeOHZE R - FEE| T BB ESY2/NE - BB BIRNE EHE - &
3| 2 w0 [E B AR 2 H P19-2 (662 mg > 100%)  '"H NMR (DMSO-d6, 400
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MHz) & 8.60 (s,1H), 8.28 (s, 1H), 7.48 (d, J=7.6 Hz, 1H), 7.12-7.29 (m,
12H), 6.83 (d, J=8.8 Hz, 2H), 6.29 (d, J=7.6 Hz, 1H), 5.88 (d, J=8.8 Hz,
1H), 5.10 (d, J=4.8 Hz, 1H), 4.42-4.45 (m, 1H), 3.72 (s, 3H), 1.64-1.91
(m, 2H), 1.10-1.13 ( m, 2H), 0.83-0.86 (m, 3H) - >'P NMR (CD;OD, 400
MHz) & -4.48 ; & -ESI-LCMS: m/z 606 [M - H] -

BUE (P19-3) © ¥ P19-2 (292 mg > 0.47 mmol)BA I 1E L FR BF /R X -
H YA #&/KDMF (0.5 mL)F - MR IDIPEA (1.2 mL)}2,2-_H
-7 BR L FR L ER (680 mg > 2.8 mmol) - EER TEN, FHBIRERE
Y 16/N8s o FINaS:O3 8RR X FEY) » H FIEAZEHL - #&Na,SO,Fz &
EH¥E > BEME FHEHRWBEMN LM (DCM:MeOH=100:1F30:1)
WY > BEEOAEEIRCP19-3 (95 mg » 30%) -

8145 (19a) : B P19-3 (95 mg > 0.13 mmol){A#E R 80% HCOOHK
WYET > HAEZBE TERESWI6/INEE - BREE - HE#EHRP HPLC
(MeCN k. 0.1% HCOOH KB WM B ERY - B EQGAEERZL
&#719a (10 mg > 17%) - '"H NMR (CD;0D, 400 MHz) § 7.69 (d, J=7.2
Hz, 1H), 5.91 (d, J=7.6 Hz, 1H), 5.84 (d, J=22.0 Hz, 1H), 5.73 (d,
J=14.0 Hz, 2H), 5.52 (d, J=5.2 Hz, 1H), 5.13-5.22 (m, 1H), 4.53-4.61

o (m, 1H), 4.31 (d, J=9.6 Hz, 1H), 1.92-2.08 (m, 2H), 1.23 (s, 9H), 1.03-
1.07 (m, 3H); *'P NMR. (CD;0OD, 162 MHz) & -7.93 ; ESI-LCMS: m/z
450 [M+H]" -

B 120
Bl 5 & % (20a)
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0 0 0
/ Qv / DL 4 _;NH
o N . o N o N
HO F HO F HO F
P3-1 P20-1 P20-2
o) 0

$ . ¢ Z
Teso F T8SO F T8O F
P20-3 P20-4 P20-5
0 NH, NHMMTr
7 NH (/ \<N 7 N\
TBSO o N— TBSO o N TBSO o. N=
s O—— ash oO—— a O
880 F 8BS0 F ™SO F
P20-6 P20-7 P20-8
NH,
</ \iN
HO o N
s @]
HO F
20a

84§ (P20-1) : Z£0°C T @ P3-1 (20.0 g > 81.3 mmol) - BEME(15.9
g > 234.0 mmol) ~ PPh;y (53.5 g > 203.3 mmol) & M iE (90 mL)fA & 7k
THF (360 mL)F Z B RIZE P ZFHARIIL, (41.3 g» 162.6 mmol)fA
THF (350 mL)F ZEWR - Bl » KESWHABREER - B#EH14
/N o NS035 7K ¥ (150 mL)EBAE TR © B FHEAZKEL - #8Na,S0,
W EEEERE - BN - RYBERE LA (DCM:MeOH=100:1F10:1)
By BIEQGERBIRZP20-1 (22.1 g 76.4%) - '"H NMR
(CD;0D, 400 MHz) § 7.70 (d, J=8.0 Hz, 1H), 5.88 (dd, J,=1.6 Hz,
J,=20.8 Hz, 1H), 5.71 (d, J=8.4 Hz, 1H), 5.24 (dd, J,=2.0 Hz, J,=5.2 Hz,
1H), 5.10 (dd, J;=2.0 Hz, J,=5.2 Hz 1H), 3.78-3.83 (m, 1H), 3.61-3.65
(m, 1H), 3.44 (dd, J,=J,=6.0 Hz, 1H) -
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Bl (P20-2) © FEOC T L1053 # I P20-1 (22.1 g » 62.1 mmol)fA 48
ZKTHF (200 mL)H Z B E R H ZEFE A M S DBU (14.2 g > 93.1 mmol)
Z THF (50 mL)  f£60°C TR A W6/ - A NaHCO; 7K ¥ ¥ (200
mL) %5 S EY) > H FEAZE - FEKBEHRAERE > H&Na,S0,8
B - BEREA - HRYBERE LA (MeOH:DCM=1/100Z 1/30) 5% &
By B3 2 & EBRZ P20-2 (8.7 g 61.5%) - 'H NMR (CD;0D,
400 MHz) & 7.51 (d, J=8.0 Hz, 1H), 6.05 (dd, J,=1.2 Hz, J,=17.2 Hz,
1H), 5.73 (d, J=8.0 Hz, 1H), 5.26 (dd, J,=1.2 er, J,=4.8 Hz, 1H), 5.13
(dd, J,=1.2 Hz, J,=4.8 Hz, 1H), 4.63 (dd, J,=2.0 Hz, J,=3.2 Hz, 1H),
4.41(dd, J,=J,=2.0 Hz, 1H) -

B (P20-3) : ZE0°C T [[P20-2 (3.2 g » 14.0 mmol)[A K IEIE (10
mL) 52 DCM (100 mL)F Z B#E R P Z WA N TBSCl (4.2 g 28.0
mmol)Z FWR - E=| N FEEH 18/ - AIDCMERBESY - A
KEEIEA G - HRNaSOHZ ¢ - BIREE > BN BE M L #i
(10% MeOH/DCM)ZE 6% > B E E 5 A E AR 2 P20-3 ‘3.4 g >
70.8%)

BU g (P20-4) @ 4£0°C T [ NaHCO;AH,0 (250 mL) X K F{ (200 mL)

@ po e R IR R R ESF(G0.0x4 g) - BRAWFEESRE
EL7E-78°C FE BN BE T U 22 88 1199 (120 mL) » 85 DMDOR B B th 2
VAV - 7E-40°C T EIP20-3 (250.0 mg > 0.7 mmol)}/ADCM (20 mL)h 2
BRI PR IIDMDO (120 mL)EMgSO, - RSB EZEE » B
BEHUNE - BIEBR > BIRBEEART 28 -

B4 (P20-5) : 7£-40°C T @ P20-4 (500.0 mg > 1.4 mmol)fA 7k
DCM (50 mL)H i BB E R P IR MERE-ZHE-WE(760.0 mg » 6.7
mmol) & SnCly (1.2 g > 4.5 mmol) - FHEEYTE - HEOC THE#H 1/

> FHEEFINaHCO; B H X FEY) » B FAIDCMZEEY - #8Na,SO.57 18 A #
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& HiBHE - RWBEMR EM(Q0ES% EA/PE)EGY - BEE O
BV R IR 2 P20-5 (120 mg > 41%) - '"H NMR (CDs;0OD, 400 MHz) § 8.01
(d, J=8.4 Hz, 1H), 6.12 (dd, J,=3.6 Hz, J,=15.2 Hz, 1H), 5.87-5.96
(m,1H), 5.71 (d, J=8.4 Hz, 1H), 5.06-5.22 (m, 3H), 4.60 (dd, J,=5.6 Hz,
J,=14.4 Hz, 1H), 3.72 (d, J=11.6 Hz, 1H), 3.48 (d, J=11.6 Hz, 1H), 2.62-
2.67 (m, 1H), 2.23-2.29 (m, 1H) ; ESI-LCMS: m/z=422 [M+Na]" -

&I 48 (P20-6) : 7F = & T [@P20-5 (270.0 mg » 0.7 mmol) A £ 7K
DCMth 7 #8 #2 Y5 ¥ 1 3% I 8K 14 (400.0 mg > 5.9 mmol) % TBSCI (390.0
mg » 2.6 mmol) - ZEERE THEBESWIS/NEF - HEAMBERIK - HE
KB IEET > H A& NaSOEZ R - BIRIER > HRBERE LA Q20
F40% EBEA/PE)E&Y) > B EQAEKRZEYP20-6 (280 mg >
80.7%) » ESI-LCMS: m/z 537 [M+Na]" -

BU 6% (P20-7) : £ Z= 8 T [ P20-6 (280.0 mg » 0.5 mmol) 2 K
MeCNH &7 B W B ¥R N TPSCI (350.0 mg » 1.2 mmol) * NEt; (400.0
mg » 4.0 mmol) 5 DMAP (270.0 mg > 2.2 mmol) « 7E & FEBESY
18/Nis - AR IRAEW - B KGEHRERE - H&Na,SO5 8 - Bk
WHE > HERTLCHFEAEAMMAEBGRY r REIEHBHERKRZILEY
P20-7 (240.0 mg » 85.7%)  ESI-LCMS: m/z 514 [M+H]" -

BU {8 (P20-8) © 7F == 8 F H P20-7 (270.0 mg > 0.5 mmol) A /K
DCMe 7 B E W P IR INAgNO; (1.5 g 8.8 mmol) ~ MMTrCl (450.0
mg > 1.5 mmol)z = FF ZMEIE(500.0 mg > 4.1 mmol) - FE=E N EHIE
EW18/NEF - FADCMFEREE R - B /KEHRAEHE - H&NayS0,5
K- BREE > HIRNWBEE EM4(0240% EA/PEYRERY) - FE
EHAEERZIEYP20-8 (300 mg » 81.6%) - ESI-LCMS: m/z 786
[M+H]" -

%U4% (20a) : EP20-8 (170.0 mg > 0.3 mmol)fAfE/KMeOH 7 8 #
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I IINHGF (300.0 mg > 8.1 mmol) » HEIRSYIEIFR24/NE » 78
BB TERER - BERWEBERE EFMAQES% MeOH/DCM)EE 1Y)
BEMEEY - #HRP HPLC(7K }20.1% HCOOHZ MeCNA %% ) 3K 3 — %
MAEEY SR EHABEBRI/ED20a (47.0 mg 49.8%) - 'H
NMR (CD;0D, 400 MHz) & 8.13 (d, J=8.4 Hz, 1H), 6.12 (dd, J;,=3.2 Hz,
J»=12.0 Hz, 1H), 5.87-5.97 (m, 2H),4.98-5.14 (m, 3H), 4.45 (dd, J,=5.2 -
Hz, J,=17.6 Hz, 1H), 3.71 (d, J=11.6 Hz, 1H), 3.54 (d, J=11.6 Hz, 1H),
2.54-2.59 (m, 1H), 2.33-2.39 (m, 1H) ;: ESI-LCMS: m/z 286 [M+H]"

' H21

Bl S % (21a)
NHMMTr NHMMTr
7 N 7\
TBSO \ (0) N_<O ——— TBSO o. N U
AN P 0
TBSO F TBSO F
P20-8 P21-1
NHMMTr NH,
\
¢ N 7N
HO~\ o N . Ho— .o NX
SN\ 0 AN 0
HO F HO F
p21-2 21a

BUfE (P21-1) © [A]P20-8 (250.0 mg > 0.3 mmol)JAMeOHMH 7 $E # A
WHEIIPA/C (500.0 mg) » HFEZE R TEH(RE) TEAPEESY 18/
- BRENKEY - BEBBTRBEREL - FHEFAETLC 30%
EtOAC/PE)#ith 7B 65 Y) » /B2 E 5§ A ¥R iR 2 P21-1 (210.0 mg -
84.0%) |

81485 (P21-2) : [AP21-1 (210.0 mg 0.3 mmol)fAfE /K THFh 7 8
BB TREARITBAF (1 mL > 1 mmol) > HEEER THEBESYI8/N
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B - B TRRES > BHFEHEHFEAETLC (30% EtOAC/PE)MMLIEER
v BEEREERRZEY21a (111.2 mg > 74.6%) - '"H NMR
(DMSO-d6, 400 MHz) & 8.49 (s, 1H), 7.75 (d, J=6.8 Hz, 1H), 6.83-7.32
(m, 14H), 6.25 (d, J=7.6 Hz, 1H), 5.95 (dd, J,=4.8 Hz, J,=14.8 Hz, 1H),
5.48 (d, J=5.6 Hz, 1H), 4.86-5.15 (m, 2H), 4.15-4.21 (m, 1H), 3.72 (s,
3H), 3.38-3.49 (m, 2H), 1.24-1.58 (m, 4H), 0.84 (t, J=7.2 Hz, 3H) ; ESI-
MS: m/z 560 [M+H]" -

BLHE(P21) : B EYIP21-2 (81 mg)iE AR FH FR(80%)EE 7K (20%)
ZEEYWG mL)F - EEE TEBFAEBERIDE - BRIEME - 4 7%
BRYHE PR/ FRLERBF=R - A5-12%HE/DCMETWEBEN © =
IMELEYCRESGY  BHEBREE —RWREBAKCFES - HiR
e MW EHS-12%FE/DCMMLEBRY » BEEOAEBERZ
& #21a (27 mg) ; '"H NMR (CD;0D, 400 MHz) § 8.05 (d, J=7.6 Hz,
1H), 6.06 (dd, J;=2.8 Hz, J,=16 Hz, 1H), 5.87 (d , J=7.6 Hz, 1H), 5.10
(dd, J=3.2, 5.2 Hz, 0.5H), 4.96 (dd, 3.2, 5.2 Hz, 0.5H), 4.42 (dd, J=5.6,
17.2 Hz, 1H), 3.67 (dd, J=11.6, 76 Hz, 2H), 1.70-1.79 (m, 1H), 1.31-
1.61 (m, m, 3H), 0.94 (t, /=6.8 Hz, 3H) - MS: m/z 417 [M+2-Fi &
fZ]"

H#122
B &% (22a)
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o) o o
4 _{“H 7 NH ¢ NH
o N N
Yt Y T —— A —
O\ \\
HO F “ue A0
HO F BzO F
P20-2 P22-1 P22-2
0 NHBz NH,
\ \
7 NH a /N
80—~ 0. N Bz0—~\_0_ N Ho—\_ 0N
O\ R e 5
B0 F Bz0 F HO F
P22-3 P224 22a

8L M (P22-1) - E = F A P20-2 (5.23 g 23.1 mmol) R /k
MeOH (50 mL)H Z & T A IIPbCO; (12.7 g 46.3 mmol) - B TE
0C TERWEEIIL, (11.7 g 46.3 mmol)jAMeOH (10 mL)F Z &K - &
ZERTHEBENEESYRAE - ANaSO: BB EY - HBEFEREA
oo Na,SOHZ2 B HE - HiRME - BE 1 # /L (DCM/MeOH=100/1
E20/1)EH%Y > BHEH GEBIRSZP2-1 (5.6 g> 71.8%) - 'H NMR
(CD;OD, 400 MHz) 8 7.67 (d, J=8.0 Hz, 1H), 5.88 (dd, J;=J,=7.6 Hz,
1H), 5.73 (d, J=8.0 Hz, 1H), 5.24 (dd, J,=4.4 Hz, J,=6.4 Hz, 1H), 5.11
(dd, J,=6.4 Hz, J,=6.0 Hz, 1H); 4.65 (dd, J;=20.0 Hz, J,=20.4 Hz, 1H),
3.67 (d, J=11.6 Hz, 1H), 3.54 (d, J=11.6 Hz, 1H), 3.43 (s, 3H) °

BUGE (P22-2) : FE0°C N A@P22-1 (5.6 g » 14.5 mmol)fA FE /K I IE (20
mL) 1 Z W E IR P Z R AR MNB2CL (2.9 g 20.9 mmol) - FEEE TR
HESYWIONG - AHORBMNIEY) - HIEHEB R - BB GYEBBN
EAth - H FHEEFINaHCO; Btk - RENa SOFZBREHE » HERE - RW
BEMR EFAQR0E40% EA/PE)EGRY > B2 2 0 BYE KR P22-2
(4.9 g> 74.2%) -

BRI (P22-3) @ #P22-2 (4.9 g> 10.0 mmol) » BzONa (14.4 g > 100
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mmol) & 15-5F-5 (22.0 g 100 mmol)fRIZFFADMF (200 mL)F - ZE60-
TOCTEBLEEGYIR - FHBEBKRLEY - B FEAREBIER - A
BEK PR RS B 0 H A& NaSO.52 8 - BEREH - ENRWEBERE LMt
(20FE 60% EA/PE)RE ;%) - B EE 5 A KR 2 P22-3 23 g
47.9%) ©

B G (P22-4) : ¥ P22-3 (2.3 g 4.8 mmol) - DMAP (1.2 g~ 9.6
mmol) ~ TPSCI (2.9 g 9.6 mmol)EEt;N (0.97 g» 9.6 mmol)FEIE M
MeCN (10 mL)H - FEE | N EBE S YW 14/NEE - IRIINH; 2 THFE R
(BEF0 - 0°C » 100 mL)EREYT » AEZRTEBESY2/INE - B
Bl 0 B A& R AL (DCM/MeOH=100:1F=50: )& &Y » B RHEE
(1.2 g c MHEEWHEBEMNRUES > HHMBzCl (042 g 3.0
mmol) - FEZEE NBIEES W16/ » HHKEHE - BRER > BR
WBE M EMAPEEA=2: I E LD)ERY > F3 2 5 ailEEikzr22-4
(460 mg * 31%) o

5§ (22a) * K P22-4 (0.46 g 0.8 mmol)¥E Y B FI FF B &.(100
mL)¥ > BEEBRTERESYIVNG - BREE > BERBYERE
FAH,0F - H FDCM¥Ek - R /KAHEEZ » B3 H S fEIHPLC (0.1%H
B KBWIZEB)RE—FT ML BRI EQgaEBRZLEY22a
(145 mg > 78.9%) - '"H NMR (CD;0D, 400 MHz) & 7.88 (d, J=7.6 Hz,
1H), 6.03 (d, J=18.4 Hz, 1H), 5.87 (d, J=7.6 Hz, 1H), 4.86-5.00 (m,
1H), 4.49 (dd, J,;=23.2 Hz, J,=22.8 Hz, 1H), 3.90 (d, J=12.0 Hz, 1H),
3.66 (d, J=12.0 Hz, 1H), 3.41 (s, 3H) ; ESI-MS: m/z 276 [M+H] *
HH23
Bl & Y(23a)
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0 0 0
/ NH </ NPMB 4 ~ NPMB
TBDPSO o N Bno—~_O_N BnO—~\_ON
0 o) 0
DMTrO— - ——— HO—\_ — F— —_—
TBSO F B0 F BnO F
P23-1 P23-2 P23-3
0 NH, NHMMTr
% 2NH ¢ N ¢ N
N
Bno—\ O\ BnO—\_O ._§o BnO—\_0O N«o
F—" . _ F—" — —_—
BnO F Bio  F BnO F
P234 P23-5 P23-6
NH
NHMMTr y 2
\
_ \/_</ N ¢ °N
® HO\_O N«N___. HOWN—%
" o F—"\_/
S HO F
HO F
P23-7 23a

81 (P23-2) : [AP23-1 (3.1 g 4.5 mmol)f/ADMF (30 mL)H 2 ¥&
¥ R h0 £ K K,COs (1,24 g 0 9.03 mmol) &z PMBCI (1.40 g > 9.03
mmol) - ZFERFFEE THRHFECYIRER - HKEBEIKMXEY) - B HEAZE

- B AERE > HRYBERE LM APEEA=10:124:)E60Y > 5
%U%Elé%:‘é—;ﬁﬁZEPF‘aﬁ #1(2.36 g > 74.8%) - '"H NMR (CDCl;, 400

® MHz) § 7.29-7.88 (m, 23H), 6.83-6.98 (m, 6H), 6.35-6.45 (m, 1H), 4.51-
5.50 (m, 6H), 3.89-3.95 (m, 9H), 3.66-3.71 (m, 2H),3.03 (d, J=11.2Hz,
1H), 1.21 (s, 9H), 0.89 (m, 9H), 0.01-0.11 (m, 6H) - W ER T —
B -

FE=ETHEFRYA1.0 g 10.47 mmo)R#E/KTHF (100 mL)H
LIRFE TR IITBAF (8.20 g» 31.42 mmol) » AfEZE R THALES
Ys/hEs - BRI 0 HRWBE N LHMAPEEA=S: 12 1:D)EKY -
BIEHEEBRZE ZFEYG.99 g0 82%) -
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FOCTHAE_F (500 mg: 0.716 mmol)jA & KDMF (10 mL)
2 BHEE T REHRIMNaH (51.5 mg > 2.14 mmol) % BnBr (365
mg > 2.14 mmol) - FEE{G FRHFEGYRE - AKBEHEBKR > BH
EAZZH - RBER LM (PEEA=10:1E4DRBRIBEZEHRME > &
FEHOEBRZE=FHY(496 mg > 79%)

=R TR =FRE%(2.5 g 2.84 mmol)IFfE[80% HOAc (25
mL)d - BEZR THEABEEYIRK - AMeOHE W X EY » BBK
WE - REBEME EMACPEEA=SIZELEYE > S EQAES
R P23-2 (1.2 g 73%) °

- BUfE(P23-3) ¢ ZE-78°C T AIDAST (1.39 g » 8.68 mmol)jAfEE Kk FF 3 ®

(15 mL)FZ B ERFZFEHRIOP23-2 (1.0 g 1.73 mmol)Z B -
E-T8CTHHBESYIONE - BERBWMNMEZE60T » BBRERRE
" -BESYWHEAMBMNLCOE R B - RWEBEH L #
(PE:EA=10:1E 4 D)REME BB - B2 2 4@ EBIRZP23-3 (449
mg ’ 45%) « '"H NMR (CD;OD, 400 MHz) & 7.87 (d, J=8.4 Hz, 1H),
7.27-7.37 (m, 12H), 6.82-6.84 (m, 2H), 6.14 (dd, J=16.8,2.0Hz, 1H),
5.18-5.50 (m, 4H), 4.96 (s, 2H), 4.45-4.88 (m, 7H), 3.67-3.89 (m, 5H)

B4 (P23-4) © 76 558 F##:P23-3 (1.20 g - 2.07 mmol)& CAN @
(3.41 g~ 6.23 mmol)f*MeCN:ZK¥E¥ (3:1 > 10 mL)F Z IR EWIBRE -
AHIEK(10 mL) > B FAEAENESY - LRSS HIEBZEIY
HEBEB TNZRE - FHYBEMPEEA=10:1E2:DMAEERY > 15
EEGEERCP23-4 (475 mg > 49.8%) -

8148 (P23-5) : E=E B T [@P23-4 (550 mg > 210 mmol) R £ 7k
MeCN (10 mL)th 7 #B# AW F ¥ 1 TPSCL (725 mg » 2.40 mmol)
DMAP (293 mg > 2.40 mmol)}; TEA (242 mg > 2.40 mmol) » HAFEME
THEAPEBESWRE - % IINHOH (25 mL) > HBEBEGSW2/NE - &
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MRvAE c HINWBER EMA(PEEA=S:1E2:)ERY > B EHE
& 84k 2 P23-5 (700 mgfH#'E) - '"H NMR (CD;0D, 400 MHz) § 7.86
(d, J=8.4 Hz, 1H), 7.27-7.36 (m, 10H), 6.13 (dd, J,=17.2 Hz, J,=2.0 Hz,
1H), 5.48-5.53 (m, 1H), 5.11-5.26 (m, 1H), 4.44-4.74 (m, 7H), 3.89 (dd,
J;=10.4 Hz, J,=2.0 Hz, 1H), 3.69 (dd, J,=10.8 Hz, J,=1.6 Hz, 1H) -

BU4# (P23-6) : ZE=EJE FEP23-5 (1.0 g 2.18 mmol)A#E/KDCM
(15 mL)H 2 2  H IR ITMMTICL (2.02 g » 6.56 mmol)J AgNO,
(1.11 g» 6.56 mmol) > HAEERW THEBEGYRE - WHEEE - HH
DCM#E ik - FHEEKEIRIEIR - H R Na,SO82 8 - BHEFHMA > AR

.‘Eﬁﬂ%’”é‘ﬁi%ﬁﬁ{t(PE:EA=8:1£2:1)ZJ‘§%§§%¢%  BEEHABEBIRZP23-6
(520 mg > 41%) -

BAH (P23-7) - AP23-6 (520 mg > 0.713 mmo) A H Z ¥
WHRRINAEE$£(2.0 g » 31.7 mmol » F7) K 10%E/[#(1.0 g) - RS
YIEIFR 12N o WL E > B HEBIENR - RIER TP ERINEA > B
FH BB /K BE ik o 35 A B AT (DCM:MeOH=100:1% 15:1) % B ff #I TLC
MR <A A > BRI E S aBEBRZP23-7 (270 mg » 69.0%) -
'H NMR (CD;OD, 400 MHz) § 8.54 (s, 1H), 7.73 (d, J=7.6 Hz, 1H),

@ 7.13-7.32 (m, 12H), 6.83 (d, J=8.4 Hz, 2H), 6.29 (d, J=7.6 Hz, 1H),
5.99-6.04 (m, 1H), 5.82 (d, J=5.6 Hz, 1H), 5.39 (t, J=5.2 Hz, 1H), 5.09
(t, J=5.2 Hz, 1H),4.32-4.58 (m, 3H), 3.54-3.72 (m, 5H)  ESI-MS: m/z
549.6 [M+H] " - |

B (23a) : ZEE B THP23-7 (130 mg > 0.236 mmol) &L 80%
HCOOH (20 mL)H » H7ES0C THHESWI2/NE - BEREH - B
BERYERRELEZEBFBRAR - F£60C N R R Y E B # R MeOH (20
mL)F - HEFEHEBHRB/NE  -BREB  HEHREEER
(DCM:MeOH=100:1E 10: )L B &Y > B EHOEBRZLEY
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23a (45 mg > 69.0%) - "H NMR (CD;0D, 400 MHz) & 8.00 (d, J=7.6 Hz,
1H), 6.13 (dd, J,=16.0 Hz, J,=4.0 Hz, 1H), 5.89 (d, J=7.6 Hz, 1H),
5.18-5.21 (m, 1H), 5.05-5.07 (m, 1H), 4.60 (s, 1H), 4.51-4.57 (m, 2H),
3.84 (dd, J;=12.0 Hz, J,=2.0 Hz, 1H), 3.75 (dd, J;=12.0 Hz, J,=2.0 Hz,
1H) - ESI-MS: m/z 277.8 [M+H]", 554.8 [2M+H]" -

HH24

5L &% (24a)

NH, .HCI NHBz o

X
O
O
O

TBDPso/\(i)IN%\O T8DPSON O N TBDPSO—\ O N
HO—" F o= \/_Z [F ' g F

P4
T
/\l
Az
T
X
P4
I

)

TBSO F ™SO F TBSO F
P24-7 P24-8 P24-9 ®
0 NHMMTr NHMMTr
\ A
a8 /N (N
TBDPSO\ .0 N‘\QO TBDPSO™\ CO: :N‘<\O HO N\ O
AN \ E o\ L F N ) , F
™SO F -' TBSO F HO F
P24-10 P24-11 P24-12
NH,
</ \:N
HO 0} N_<\
—_— W (0]
LeF
HO F.

24a
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B4 (P24-2) © 7525°C T [AP24-1 (30.0 g » 100.0 mmol)FAMLIE (300
mL)H 2 IR F AR IBzCL (56.0 g » 400 mmol) - FE25C T HEAEEY
15/NBF - AR EY > AEHERER(PE:EA=20:1E2:1)#lifk > &3]
Y ¥ E P24-2 (55.0 g » 81%) o

U4 (P24-3) © HEP24-2 (55.0 g » 92 mmol) YA 80% HOAC/K I
W BEEREYEIRI14/0E - B TBERER > BBy EF
FHER RWEBEH EMA(PE/EA=41ELDEEY » B EHG
& B 4k 2 P24-3 (39.2 g > 83%) °

B fH (P24-4) © R P24-3 (39.2 g - 83 mmo)EER I FEZRF -
HEZEBTERRMEBEBERISNE - BIRER > ERYEBERE L
(DCM/MeOH=50:1F20:1)5&&; Y - 155|P24-4 (21.0 g » 95.8%) °

U485 (P24-5) : 7£0°C P P24-4 (21.0 g > 79.5 mmol)FA ML EE (250
mL) 2 E W F R JIDMTICL (28.2 g > 83.5 mmol) - =i N R HEK
15/ © FIMeOHEE W X TEY) » B 1EIE TIRHE 252 1% - B EERYE
fEAEtOAcH » H F/K¥EIE - RNa, SO E#E » BB - BEe
YIS EEFADCM (300 mL)™ o FRANBEIE(13.6 g > 200 mmol) & TBSCI
(30.0 g 200 mmol) - FEZER N B XEEEW 12/ - FINaHCO; }
@ N ERSY - BNa,SOELBRERE » HEE - BEEY

(48.5 g > 79.5 mmol) ¥ f# FA80% HOAC/K W (400 mL)H - 7E =8 T8
IR S Y20/NE - FBOACHEBIR A Y - H FINaHCO: A W & B 7K ¥
- BNa SOz A g - BFEBWEBEREENT(1-2% MeOH/DCM)
ify, > BB 2 L EEEIRZP24-5 (21.0 g 70%) - '"H NMR (400 MHz,
MeOD) & 7.83 (d, J=8.0 Hz, 1H), 6.14 (dd, J,=6.0 Hz, J,=10.0 Hz, 1H),
5.73 (d, J=8.4 Hz, 1H), 4.38-4.46 (m, 1H), 3.89-3.91 (m, 1H), 3.88 (dd,
J,=2.8 Hz, J,=5.2 Hz, 1H), 3.72 (dd, J,;=2.8 Hz, J,=5.2 Hz, 1H), 0.93
(s, 9H), 0.15 (m, 6H) - ESI-MS: m/z 379.1 [M+H]" -
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B 4 (P24-6) : E%?ﬁ?rﬁ?u-s (21.0 g > 55.6 mmol) A f& 7k
CH;CN (200 mL)EPZfe‘;"?B“zEP%?%?JDIBX (17.1 g » 61.1 mmol) - (£ &R
SYER NS » BELHAEC - WHLRY » BB
T 2 3% FE AR 2 BE(21.0 g 55.6 mmol) o [HEE(21.0 g 55.6 mmol)

N TUEERE (200 mL)HR 2 B R I37% CH,O (22.2 mL » 222.4 mmol)
K2 N NaOHZK¥E¥# (55.6 mL » 111.2 mmol) - 7FE=E TR ESG P2/
B > &% A AcOHHR F1 £ pH=7 - [ X fE¥) - %S N EtOH (50 mL) K
NaBH, (12.7 g~ 333.6 mmol) - FEE R TR BEESW305 8 - HEEN
NH,CIZK B VR B S FEY) » AEAZ R - & Na SO BEHRE - Hik
g - FBHWBEMREN(1-3% MeOH/DCM)FMLEHY - BEEHE
E BE R 2 P24-6 (13.5 g » 59.5%) -

BU % (P24-7) : 7£0°C T P24-6 (13.5 g 33.1 mmol)JADCM (100
mL)F Z AR P EIIMEIE (20 mL) & DMTrCl (11.2 g 33.1 mmol) ° 7£
25C N W3/NE > R AMeOH (30 mL)EH - BEREH > H#E
% B &+ 8 AT (DCM:MeOH=300:1F 100: )i L. 7B &x ¥ - 15 B 7E &k
Yy o TR BRIV R FY SE K MENE (150 mL)H » H¥ESINTBDPSCI (16.5 g »
60 mmol) & AgNO; (10.2 g > 60 mmol) - 7E25°C T%#?ﬁé%lsd\ﬁ%«? :
fEt4BIE > HIBHME - MRS WEBINEOAcH - HHE KL - &
Na, SOz E G - FEHWBE LGN (DCM:MeOH=300:1%F100:1)#
v > BEEEFEOREERIEY(6.2 g 853%) - K EEEEKRS%
HOAC/K¥E¥R (400 mL)Hf - =0 T HEEESY 15/ - A EtOACH
B » B ANaHCO % ¥ Bk vtk - M Na SO Mz A g - H 3
FH R BE FEJg T (DCM:MeOH= 200:1Z50:1)flifk - B2 2 H A& &R
7 P24-7 (9.5 g » 86.5%) - "H NMR (CD;0D, 400 MHz) & 7.39-7.70 (m,
11H), 6.34-6.38 (m, 1H), 5.12 (d, J=8.0 Hz, 1H), 4.79 (dd, J;,=10.0 Hz,
J,=16.0 Hz, 1H), 4.14 (dd, J,=1.6 Hz, J,=11.6 Hz, 1H), 3.48-3.84 (m,
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2H), 3.49 (dd, J,=1.6 Hz, J,=11.6 Hz, 1H), 1.12 (s, 9H), 0.92 (s, 9H),
0.16 (s, 6H) ©

BIfE (P24-8) : FE0°C THERE SR N HP24-7 (6.0 g > 9.3 mmol)[AfE K
DCM (80 mL)H Z &R PHINEET-B T SHHE(7.9 g 18.6 mmol) -
HEERTEAXED VNG - EFEZHBRER - HH ZBG0 mL)IR
PETEERY) - RHEMgSOB@ERIESY > HEHEEREZ A NaS8,05.5H,0
Z BATMINaHCO; (50 mL)—ERBHEHREE > EEZFEEHTERHCK
#1050 88) - T EERWE > FHE KGR - Hi&MeSO5z 1 - EHEZEH
BiE <R BEEAAEERZP24-8 (5.8 2> 98%) -

® BlJE(P24-9) 1 FE-T0C THERR THRMFE=ZFEFHEO6 g

27.0 mmol)jAfE /K THF (60 mL)F ZBEES¥ P In-BuLi (10.8 mL >
27.0 mmol) - ZEOC T IEM3078E - E0C TEE R T B HEH M
P24-8 (5.8 g 9.0 mmol)A#E/KTHF (20 mL)HF Z &K - £ =R T H#E#
FFEY12/NFF - FINH CIEE I K EY) - H FAEtOACZHY ~ /> BEH
& > #2010 HIRHE - HFEBYWBEEENT(DCM:MeOH=300:1%100:1)
MABSRY » FE 20 AR ZP24-9 (3.0 g 51%) -

B (P24-10) © 7E25°C FEES L5 E T1HP24-9 (2.9 g » 4.5 mmol)

@ ;1 AMOH (20 mL)HZ W FIRIIPAC (1.4 g) - #E25C FHRIBIE

EYUNE - BIREBER  ZRELZE - HRYEBER L#4OCM :
MeOH=300:1%100:1) » BI 2 A EEEIRZP24-10 (2.3 g 79.3%) -

8§ (P24-11) : fF =& T @ P24-10 (1.0 g 1.55 mmol)fA £ /K
CH;CN (20 mL)H ;2 Y& R N TPSCIL (940 mg » 3.1 mmol) - DMAP
(380 mg > 3.1 mmol) K NEt; (470 mg > 4.6 mmol) - ZE=JE FBRKJE
YIS/NEF o YRINNH,OH (8 mL) » HEBRKEY 1/ - ADCM (150
mL)FREEEY - HAZK > 0.1 M HCLE#FINaHCOs /K R LB - 5
PR 0 BREHEWBSRERT(PEEA=ICIE D4R Y I 2
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HEBEBRZHEEY 00 mg - 90%) - FEER T AMEYRDCM (10
mL)F Z B F R INMMTrCl (930 mg » 3.0 mmol) + AgNO; (510 mg -
3.0 mmol)f = H EMEIE(720 mg » 6.0 mmol) - FEEF TR XEY12
INEE o BRI FEY) - BAE > BFEHYBERE T (DCM:MeOH=200:1
E50:)ifk - BEEFARE RN CP24-11 (1.1 g » 77.6%) °

B4 (P24-12) & #£25°C FAP24-11 (1.1 g > 1.2 mmol)fAMeOH (40
mL) S 7 YE W h R IINHGF (1.0 g > 30 mmol) » H7E70°C Fi#E# 15/
B - BIERBEW HEZRZRLZER  BEHEFHEHYEEEMK
(DCM:MeOH=200:1F20:)E &Y » B3 2 5 6 E B IR Z P24-12 (450
mg * 66.6%) - 'H NMR (400 MHz, MeOD) § 8.58 (s, 1H), 7.62 (d, J=7.6 o
Hz, 1H), 7.13-7.30 (m, 12H), 6.83-6.85 (m, 2H), 6.29 (d, J=7.6 Hz, 1H),
6.18 (d, J=6.0 Hz, 1H), 5.94 (t, J=8.0 Hz, 1H), 5.22 (t, J=5.2 Hz, 1H),
4.28-4.37 (m, 1H), 3.72 (s, 3H), 3.57-3.62 (m, 1H), 1.39-1.60 (m, 2H),
0.79-0.84 (m, 3H) - ESI-LCMS: m/z 563.6 [M+H]" -

BU4% (24a) © 7E25°C T P24-12 (250 mg > 0.44 mmol) ¥ fEHA80%
HCOOHZ H,O¥ #(6.0 g)F - ZFE35C T HEBEEGW IS/ - BB EE
BEGME > WERMeOH (30 mL)H - HFE60C MR 12/ME - i§E
VB B R BB B B S A8 I (DCM:MeOH=100:1% 100:1)#i @
it BEEOEEBEIRZMLEY24a (125.6 mg > 97%) - 'H NMR (400
MHz, MeOD) & 7.91 (d, J=7.6 Hz, 1H), 6.19 (t, J=7.6 Hz, 1H), 5.90 (d,
J=7.2 Hz, 1H), 4.47 (t, J=13.6 Hz, 1H), 3.67 (d, J=12.0 Hz, 1H), 3.52
(d; J=12.0 Hz, 1H), 1.73-1.82 (m, 1H), 1.53-1.63 (m, 1H), 095 (t, J=7.6
Hz, 3H) - ESI-LCMS: m/z 291.9 [M+H]"

B H25
B {5 k. & 71 (25a)
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N N
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P 0
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P25.5 P25-6

® N N
= o) [~ 0o
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U4 (P25-2) : £25°C FAP25-1 (20.0 g » 70.16 mmol)FAFE 7K I 1E
® (200 mL)H & ¥ FH s Hnok 44 (19.08 g > 280.7 mmol) & TBSCI (42.10
g > 280.7 mmol) - FE25C N BHBE WIS/ > FERAEE TIEMEEE
e - FHEtOACYEIR B8R Y > BRI EnaEBERCHEEYG6.4 ) - ¥H
EYE B THF (150 mL) & H,O (100 mL)H » FE#2 ¥ NHOAc (300
mL) - FE30°C T B I3/NE - ERIEVmAIE=E > BEERET
BREEYREZZE - BAEEGY > FHECAcK Kk - Awlk > BIE

B B B IR~ P25-2 (31.2 g 60.9%) o
BU6E (P25-3) : [AP25-2 (31.2 g 78.2 mmol)AEE /K HLE(300 mL)
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hZ B B NAC,0 (11.96 g » 117.3 mmol) - £25C TEHES
M) 18/NBE o FE#R ERIMIMMTICL (72.3 g » 234.6 mmol) & AgNO; (39.9 g
234.6 mmol) - 7E25°C FTHBEEW 15/ - BRINHOLLEIR K EY -
ERBTHBAREMERSLR BEEBRYBHENREOAcH » HHKYE
- BNaSOEZBRERKE > BBE - EEEZFEEREK > FEEBER
Yy o BB B L (DCM:MeOH=200:1E50:1)R 8% - REEW - KE
YIS R FANH3/MeOH (300 mL)H » HFE25C THBBESGY20/NE - &
BR¥EHE - RN BE R EM(DCM:MeOH=100:1F 50: 1) &) -

T 2 % 0 E B2 R 2 P25-3 (28.6 g > 86.5%) - 'H NMR (400 MHz, MeOD)
5 8.01 (s, 1H), 7.23-7.35(m, 12H), 6.85-6.87 (m, 2H), 5.60 (dd, J,=11.2 ®
Hz, J,=5.6 Hz, 1H), 4.78-4.94 (m, 1H), 4.44 (dd, J,=8.0 Hz, J,=4.8 Hz,
1H), 3.78 (s, 3H), 3.60-3.63 (m, 1H), 3.50 (dd, J,=32.0 Hz, J,=12.0 Hz,
2H), 3.32 (s, 3H), 0.94 (s, 9H), 0.12-0.14 (m, 6H) -

B 8 (P25-4) @ 7E20°C F A P25-3 (7.24 g > 10.79 mmol) A fE 7k
CH;CN (100 mL)H 7 ¥ ¥R NIBX (3.93 g 14.03 mmol) - £E90°C
THEXEESYEIRING - BEXEY  BBREEE  SIEEA
E AN CEE(7.1 g) - MEE(7.1 g 10.6 mmol)JX ZHELE(80 mL)H Z ¥
W IN37% CH,O (4.2 mL > 42.4 mmol) 522 N NaOH/KE K (8.0 @
mL > 15.9 mmol) - FE25C THHFEBEGY2/DE - R HACOHF M E
pH=7 - |4 K FEW ¥ hIEtOH (30 mL)K NaBH, (2.4 g 63.6 mmol) -
PEREBRRIEYI0NE - AMRMNHCUKARERESY - HEAZE
BE&Y » BRENaSOMBRERE - BIREHE > HEBEVYRBERER
(DCM:MeOH=200:1E 50: ) B &Y - 52 2 = & [H 52 iR 2 P25-4
(4.86 g * 65.4%) -

B (P25-5) : 7£0°C TIP25-4 (3.8 g * 5.4 mmol)ADCM (40 mL)
o2 R RN TE (10 mL) & DMTrCl (1.8 g 5.4 mmol) - Ff£25CF
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BIPEYR1/NE - fAiMeOH (15 mL)RREXERSY - HiRHE - FBHEW
24 4% J8 T (DCM:MeOH=200: 12 50: D (LB » B3 2 & FH e
ik EDMTr{R 3 2 H Y (3.6 g 66.4%) - [/ % 1A &KL 2 (30
mL) ™ 7 YA S N TBDPSCI (2.96 g > 10.8 mmol) % AgNO; (1.84 g »
10.8 mmol) - ZE25CTFEBEBEESIS/NE - BIRESY > BB - B
BN EtOAcH » H B /KRR - BNa SO R ERE > FBRiE
#E - FBEWBEMRLEIT(DCM:MeOH=200: 12 50: )i EeRY » B2
ENGERRCMAEYIG8 g 85.1%) « F£-7T8C N A FH%3.6 ¢ -
2.9 mmol)fA &K DCM (50 mL)H 7 ¥ H ¥ il & C1,CHCOOH (1.8
mL) & 7K DCM (18 mL) - ¥£-10°C TR IE S W30 4 - s
NaHCO; /K B R IR S Y » B ADCMEEL - & Na,SOLZ BB HE
BE 2 EE W B A R EHT (DCM:MeOH=200: 1F 50: )il {k, » B EH &
[E BE 4R 7 P25-5 (2.2 g > 80.7%) °

BUAE(P25-6) : FE25CTHEET-BT SBEE(2.5 g 5.8 mo)AfE
7K CH,Cl, (30 mL)H & SIZ W H A IIP25-5 (2.2 g 2.3 mol) » #£25°C
THEBESYAIE - EEEPRRER > BHA ZEB(GO0 mL)IREE &
¥ - MEMgSORBIEEGTY - HEREZ A NayS,03.5H,0 7 81 fl
@ NaHCO;, (30 mL)—EEBRERER > EEERBEEERKE105
)  DEEBRE - AE/AKVER  BERMgSOME - FEZENBRKRIE

Bl - BEEEAEBIRCP25-6 (2.1 g 95%)
B (P25-7) : £-T8C I RRISERRMCFE-=ZFE-#QC3 g
6.6 mmol)[RfE/K THF (30 mL)F Z B EW F ZXFEA fin-Buli (2.6
mL > 6.6 mmol > 2.5 M THFEW) - 7F0°C TEE B 1/ i - % P25-6
(2.1 g 2.2 mmo)IFNMEBREEYF > BERESCTERIS/INE - F8E
MINH,C1 (50 mL)EEJE L FEY) - FIBtOACEKTUNRE &Y - #&Na,S 0,57 AR
B CERME BE  BRAEELR  SIRFAWHRY - FHEM
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J& T (DCM:MeOH=200:1 E50: )ik 1lARY - BEEHGERRZ
P25-7 (1.6 g » 76%) ° |

B (P25-8) : [@P25-7 (1.6 g > 1.7 mmol)jAMeOH (50 mL)H Z ¥&
WA HIINHGF (1.5 g » 40 mmol) » HFE70C THEBEESWIS/NE - &
RER > BAARFELE - BWEBEFMA(DCM:MeOH=200:1220:1)
ReRY) > BRE O GERIRZP25-8 (450 mg > 49%) - '"H NMR (400
MHz, MeOD) & 7.95 (s, 1H), 7.21-7.33 (m, 12H), 6.82-6.84 (m, 2H),
5.92 (dd, J,=11.2 Hz, J,=17.6 Hz, 1H), 5.55-5.59 (m, 1H), 5.18-5.31 (m,
2H), 4.54-4.68 (m, 1H), 4.26-4.33 (m, 1H), 3.76 (s, 3H), 3.43 (dd,
J;=12.4 Hz, J,=36.4 Hz, 2H) - ESI-LCMS: m/z 584.1 [M+H]" - ®

BU {8 (25a) © ¥ P25-8 (130 mg > 0.22 mmol)¥% f# A 80% HCOOH
th > HESCTEBPESYWIUNE - B AR IR R AR - MR
YRR FAMeOH (30 mL)H » HZE60C T#E# 12/ - BBHREBKE
R HAECACRIRERY » FEE QD AEERZP2S (52.3
mg > 76%) - 'H NMR (400 MHz, MeOD) & 8.03 (s, 1H), 6.17 (dd,
J;=3.2 Hz, J,=16.8 Hz, 1H), 6.03 (dd, J,=11.2 Hz, J,=17.2 Hz, 1H),
5.50 (dd, J;=1.6 Hz, J,=17.2 Hz, 1H), 5.23-5.38 (m, 2H),4.76 (dd,
J,;=4.8 Hz, J,=18.0 Hz, 1H), 3.60 (dd, J,=12.0 Hz, J,=44.8 Hz, 2H) - @
ESI-MS: m/z 334.1 [M+Na]" -
HH126
B &Y (26a)

N N
L A 0
TBDPSO™\© NW TBDPSO\/© N\N
o= NH ' NH

Y N = M=V he —
TBSO F NHMMTr HOtgso F NHMMTr
P25-6 P26-1
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N —
BSO F NHMMTr NHMMTr
P26-2 P26-3

AP
HO/@/N\N
- N H
' NC W/ N
HO F

NH,

N
= 0
TBDPSO/@NW /\Q’ \8\(
NG\ N ——————— NC

26a

B (P26-1) : ZE25°C T HIP25-6 (2.1 g 2.2 mmol)RAMLIEth 7 8

P FRYE W T 7R JIHONH, HCI (0.61 g » 8.8 mmol) - fE25C THHIES Y2

/N RFERESY > HFEHREEE T (DCM:MeOH=200:1Z50:1)#H L,
WY BRI EQABEBIRZP26-1 (1.8 g 83%) -

B4 (P26-2) : ZEOC T AP26-1 (1.4 g 1.47 mmol)[ADCM 7 #8
BB PR INTEA (044 g > 4.4 mmol) B FA B B &.(0.34 g > 2.9
mmol) - fE25C N EBBIEGYW /IR - AEAINaHCO; /KB W HIRIE &
) - H A DCMZEHL - f&Na,SO 2R AR - B > AR - FEHE
HEEHT(DCM:MeOH=200:1E50: )R kY - B EQABEBRZ
P26-2 (1.1 g > 79%) -

® BU4H (P26-3) : [@P26-2 (1.1 g 1.18 mmol)[AMeOH (50 mL)H &~
BTN INNELE (1.5 g > 40 mmol) » EET0C THBIREGW15/NE -
BIEBEW » HARBEEEE - HYEBE M (DCM:MeOH=200:1F
20:)E Y > BEEHEEBARZP26-3 (400 mg 71%) - 'H NMR
(400 MHz, MeOD) & 7.80 (s, 1H), 7.20-7.32 (m, 12H), 6.86-6.88 (m,
2H), 5.82 (dd, J;=2.0 Hz, J,=20.0 Hz, 1H), 4.51-4.66 (m, 1H), 3.94 (dd,
J;=5.2 Hz, J,=20.8 Hz, 1H), 3.78 (s, 3H), 3.56 (dd, J,=12.4 Hz, J,=42.0
Hz, 2H) - ESI-LCMS: m/z 583.1 [M+H]"
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U (26a) : #P26-3 (200 mg » 0.34 mmol)BfE80% HCOOHIK
BWH - E25CTERESGYIUINE - BERABERER > BER
MeOH (30 mL)H » BFE60C T ##H12/NEF - BER¥EHE] - H AEtOAcHt
WERGY > SIEOAEERIMLEY26a (1004 mg > 95%) ° 'H
NMR (400 MHz, MeOD) & 7.90 (s, 1H), 6.34 (dd, J,=2.0 Hz, J,=19.6
Hz, 1H), 5.49 (ddd, J,=1.6 Hz, J,=4.4 Hz, J;=52.4 Hz, 1H), 5.01 (dd,
J;=4.8 Hz, J,=20.8 Hz, 1H), 3.93 (dd, J;=12.4 Hz, J,=44.8 Hz, 2H) -
ESI-MS: m/z 311.1 [M+H]"

B 527
HiELE(Q27a)

TBDPSO/\Q,N\%\( TBDPSO/\{J,N\%\/(

TBSO F NHMMTr o s TBSO F NHMMTr
st-s P27
TBDPSO W
NH——’ \
“ / S n
TBSO NHMMTI‘ HO NHMMTI’
P27-2 P27-3
P
HO/\((i?,N Y
NH
F NH,
27a

B (P27-1) : fE-T8C T RIS ERRAEF E-ZFE-1(1.9
g 5.4 mmol) X /K THF (30 mL)rt .z #f# ¥ ¥ 1 X ¥ ¥ il n-BulLi
(2.16 mL > 5.4 mmol > 2.5 M THFYAWR) » 7E-78°C T i #B R 2/ s o
7inP25-6 (1.7 g 1.8 mmol) > HAE25C TNEHIBESWIS/ANGE - Fff
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FINH4C1 (50 mL)¥Z I8 S EY) - FIEtOACETEUR &Y » A& Na,SO,57 1 &
B BRI BE > HEABEVER  SIRECHRY - EEHER
J& #71 (DCM:MeOH=200:1 2 50: )it HRY > REELGAEBRZ
P27-1 (1.2 g 70%) «

B (P27-2) - FE-78C T #1048 M P27-1 (1.2 g 1.3 mmol)A4E
JKTHF (20 mL)th 7 #E#H B R XA I0n-Buli (8.0 mL > 20 mmol >
2.5 M THFER) - f£-78 C N FHEBE 4/ K - AMFINH,CI (50 mL)%
WS FEY) - A EtOAc (50x2 mL)ZFUE S - BNa,SOMZ RS H
ERMH BIE  HEABERER - #FHEEE T (OCM:MeOH=200:1F
S50: D) EeRY) 0 BRI EQAERBIRZP27-2 (1.0 g 83%) -

B4 (P27-3) : [AP27-2 (1.0 g 1.1 mmol)AMeOH (40 mL)h & ¥&
WA IINHGE (1.5 g » 40 mmol) » H7E70C FERIES W25/ - &
REB®R  HERBERBRERZBELZER RBYEBETHEL ML
(DCM:MeOH=200:1F20: 1) &Y - B3 2 [ @ E &R ZP27-3 (240
mg > 38%) - 'H NMR (400 MHz, MeOD) & 7.85 (s, 1H), 7.21-7.31 (m,
12H), 6.84~6.87 (m, 2H), 5.67 (dd, J;=1.6 Hz, J,=19.2 Hz, 1H), 4.47-
4.62 (m, 1H), 3.94 (dd, J;=5.2 Hz, J,=22.4Hz, 1H), 3.77 (s, 3H), 3.56

o (dd, J,=12.4 Hz, J,=47.2 Hz, 2H), 3.04 (s, 1H). ESI-LCMS: m/z 582.1
[M+H]" -

S (27a) : B P27-3 (130 mg > 0.22 mmol)¥EfZ A 80% HCOOHK
W - FE2SCTHEBESDIUNG - BAREBRELE - BEEY
WERMeOH (30 mL)H » HZE60C NEFI2/NE - BBREH - A
EtOAcE IR B ;Y » BRI EQGAE BRI EW27a (43.0 mg -
63%) - 'H NMR (400 MHz, MeOD) 6§ 7.95 (s, 1H), 6.22 (dd, J,=2.4 Hz,
J,=18.4Hz, 1H), 5.49 (ddd, J,=2.0 Hz, J,=4.8 Hz, J;=53.2 Hz, 1H), 4.77
(dd, J;=5.2 Hz, J,=20.0 Hz, 1H), 3.79 (dd, J;,=12.4 Hz, J,=46.8 Hz, 2H),
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3.12 (s, 3H) - ESI-MS: m/z 310.1 [M+H]" -
& P28
Sk . 591 (28a)

N\ ML N
NHMMTr HO F NHMMTr
P25-1 P28-1 P28.2

=N
- \Jrﬂ _?g”w

HO F NHMMTr Bz0 NHMMTr
P28-3 P284 .
=N o
) \8\(
Bzoqg W . TOQ’
F NHMMTr
P28-5 NHMMTr P28-6
HO/\(?N %
S NH
—0 N:(
HO F NH2

28a

UG8 (P28-1) : 7E0°C T P25-1 (5.7 g 20 mmol)FA 7K I 1E (20

mL)th 7 B E R P ZEFERIAc20 (5.8 mL > 60 mmol) - (E=E T# @
HIESY 10/ - II0AgNO; (8.5 g 50 mmol)Fz MMTrCl (15.5 g >
50 mmol) - FEER NTHEHPIESGWI0/NE - HEFNNaHCO B A -
H AEAZHE - f&Na,SO 2 EHE - HiEME - RWEBER Lk
(DCM/MeOH=100:1250: ) B &Y - BRI ER=ZARBRBRCFEY
(12.1 g 93.4%) - £ =1/ T F 88 FINH; 2 MeOH ¥ ¥ 2 ¥ & #8 14 /)
B - BBRRHl 0 HEEHBE B HT(DCM/MeOH=80:1ZE30:1)#f /1%
By BEEQCEEIRCP28-1 (9.2 87.5%) -

B4 (P28-2) : {1 P28-1 (9.2 g » 16.5 mmol)A{E K THF (300 mL)
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BB PRI ® (9.0 g0 132 mmol) & PPh; (34.8 g 5 132
mmol) - 7E0°C TN T ZE & AL (26.0 g 103 mmol)A THF (100
mL)F ZEWR - EEBR TEBESYIS/NGE o FNaS0:% W 7 X FE
Y > B AEtOACERURGY) - BNaSOE R ERE - HIRNE - FEW
BEE T (DCM/MeOH=80:1F30: DL &Y > B EREAEE
HRZ P28-2 (10.3 g > 93.4%) o

B4 (P28-3) : [A/P28-2 (10.2 g 15.3 mmol)A &K THF (300 mL)
F Z BH BT ARMDBU (4.7 g » 30.1 mmol) - FE60°C THEHIESYS
/NEF o AINaHCO;E R M BRI X © H HEtOACZEHY - & Na)SOEZEH
WE - HiIE#ME - FHWBEREIT(PE/EtOAc=3:1E 1:3)MALE&HY)
BEERHEAOWERRZP28-3 (6.2 g 75.6%) - '"H NMR (CD;0D, 400
MHz) & 7.71(s, 1H), 7.23-7.76 (m, 14H), 6.74 (d, J=0.8 Hz, 2H), 5.83-
5.88 (dd, J,=2.8 Hz, J,=16.0 Hz, 2H), 4.57-4.89 (m, 2H), 4.30-4.35(m,
1H), 4.79 (s, 3H) - ESI-MS: m/z 540 [M+H]"

B % (P28-4) : FFOC T P28-4 (5.42 g 10 mmol)A 7k CH;0H
(100 mL)H Z B W R AHBE R INPbCO; (13.7 g 53.1 mmol) K1,
(12.3 g 48.9 mmo)/RCH;0H (300 mL)F 2K - E=ER T BB RE
@ 110/ 55 o FE NS0 % WA W B FIDCMZEEY » fi NaHCO, %

WA g » 88 Na,SOEZEE - FIEHE - FEHEFIHPLC (MeCNK
0.1% HCOOH/KE B ML ERY » B EHAREKRZMEY (.4
g 34%) - IEVE BN EAKILIE (20 mL)F » HAEOC T ZE A 1
BzCl (723 mg > 5.2 mmol) - ZEOC TELEEW1I/NEF - FINaHCO: %
WE B > H FEtOACZ HY - f8Na SO E R E > HIBHE - #5 1
WEBEEEN(PE/EOAc=5:1E :D)MMAEHY - B EHAEBRZ
P28-4 (2.1 g 77.1%) o

B f#F (P28-5) : #P28-4 (2.0 g’ 2.5 mmol) » BzONa (3.6 g » 25
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mmol) 7 15-F-5 (5.5 g 25 mmol)EIE A DMF (50 mL)H - 7£110-
125CTHMBESYSK - EHBARBRLEY  HHEARERE -
FHES K Ve RIS YR » H A8 Na,SOFZ 18 - BEREH - AR BERE LMt
(PE/EA=10/1E2/1)E &Y » BRI EREZFCWIKMR HEP28-5 (1.6
g 80%) - |

B 655 (P28-6) : #5P28-5 (1.6 g 2.0 mmol) B A EEZ (100 mL >
gaFh c BEEZEBE TEBBRESYW 20/ - BBREE > ERWBEM
i1 (DCM/MeOH=100:1220: )72 ;%) - /B E 2 H G EEIRZP28-6
(410 mg > 34.9%) - '"H NMR (400 MHz, MeOD) & 7.84 (s, 1H), 7.20-
7.33 (m, 12H), 6.83-6.86 (m, 2H), 5.64 (dd, J,=1.6 Hz, J,=18.4 Hz, 1H),
4.46-4.62 (m, 1H), 4.08 (dd, J;=6.0 Hz, J,=22.0 Hz, 1H), 3.76 (s, 3H),
3.58 (dd, J;=12.4 Hz, J,=30.4 Hz, 2H), 3.31 (s, 3H) - ESI-LCMS: m/z
588.1 [M+H]" -

BUfi (28a) : 5 P28-8 (200 mg » 0.34 mmol)¥% f# 2 80% HCOOH
h > HE2ZSCTHEABRESYIUNG - BBRABZERLE > HEERRY
YRR MeOH (30 mL)H » HEG0C TH#HF12/NEF - BEREH - A
EtOAcE Ik B &Y - REENAERBMR I EY28a (46.1 mg -
43%) - 'H NMR (400 MHz, MeOD) § 7.92 (s, 1H), 6.22 (dd, J;=1.6 Hz,
J,=18.8 Hz, 1H), 5.25 (ddd, J;=1.6 Hz, J,=6.0 Hz, J;=54.0 Hz, 1H),
4.89-4.91 (m, 1H), 3.87 (d, J=11.6 Hz, 1H), 3.67 (d, J=12.0 Hz, 1H),
3.44 (s, 3H) = ESI-MS: m/z 316.1 [M+H]" - |
B pI29
B i b &7 (29a)
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EOC TSR FE =B (78 mg - 0.3 mmol)jRHE/K1,4- —BELT

(0.5 mL) i BEF WP IRIIDEAD (40%Z FRZE¥E W » 0.15 mL » 0.33
mmol) - KIESEWABRE=R - HRIMNEKEY10a (26 mg > 0.1 mmol)
K TR EE (5 IR EE 5.5 H 2 )BE (98 mg > 0.3 mmol) - FE65C N #E¥TRE
BEY3R - RIN - ERWEZEGO uL) » AETOCTHEAREYIEX -
SHETHAREZIS —NE - WM REESY » BBEME - BS5-
10% H EE /DCME T/ B @ #7 > ?%%JE%%%%&EZW?%%%(ZO
mg) - EITE _RWBEN > BERA LBE//KETRP HPLC > B2 E4E
ERBEVMTERZIEY (2.8 mg) 5 'H NMR (CD;0D, 400 MHz) § 7.65
(d, J=8.0 Hz, 1H), 5.94 (dd, J,=2.4 Hz, J,=18.8 Hz, 1H), 5.70 (d , J=8.0
Hz, 1H), 5.69 (d, J=0.8 Hz, 1H), 5..68 (s, 1H), 5.654 (d, J=1.2 Hz, 1H),
5.650 (s, 1H), 5.21 (dd, J=2.0, 5.2 Hz, 0.5H), 5.07 (dd, 2.0, 5.2 Hz,
@ 0.51), 4.42 (dd, J=5.6, 20.8 Hz, 1H), 4.14 (m, 2H), 1.223 (s, 9H), 1.220

(m, 9H) ; *'P NMR (CD;OD) 4.92 (s) ; MS: m/z 698 [M+2-FH & &

fZ]"

EH130

BRI EY(30a)
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i
>HLO/\O—P-‘OH
6
NMMT é NHMMT
OO
S S ST
Et;N I
HO~\ o N0 o *Lo/\o~r=—o o N"o
CI—M BOP-CI, DIPEA, NT _—
: Oc—
Y THF; 0°C; 90 min r Ry
HG F 0:_O HO F
141 I 1-2
NH,
0 : ﬁ*N
o
~ LA

I
80%HCOOH/KF ﬁ/u\o 0—b—0~\ o N0
35-379C; 3 h 0 m«M
HO T

0.0
J/\ 30a

BUAE(1-2) : FEAr F[@1-1 (313 mg; 0.55 mmol)JATHF (8 mL)f &
SR AN D& (POM) B B = Z $7 1A THF H .7 Y5 Y8 (B & (POM) % % E5
(215 mg: 1.2 &)~ THF (2 mL)R&Et:;N (0.1 mL : 1.3 2)8f) - i
KBFBEFMBERESY HRIM_EWNELEO38 mL; 428) - ER
¥ANBOP-Cl (280 mg ; 2% )& 3-ME-1,2,4- =W (125 mg: 2¥ &=
FOCTHE R EREWINE - AICHCL (60 mL)FHRIESY » B H
B AINaHCO3; /K ¥ ¥ (2x10 mL) K B /K ¥Eifk - HI CH,CL(3920 mL) X %
BUREHZKE - BB Na,SO)REMHCEBENY » BEHE - RZ
S8 (25 g 1E) L H CHLCLy/i-PrOHYS B 3 47 (2-10%85 B ) #1458 &k
Y) o EEE 140 mg (27%) -

BIfE(30a) © FE35-37C T A0#/1-2 (110 mg ; 0.13 mmol)fA80% A i
KBWPLEWR3/NE - RBESY > BEHRBERY - By A
LT 2R - N BEMRE(0 g) b A CH,CL/Me OHYA | K 47 (4-10%
BB MiAL > B EIE30a (46 mg o 59%E ) - *'P-NMR (DMSO-
dg): & -4.45 « MS: m/z 646 (M+46-1) o
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T HI31
B LG P (31a)
0 0
>HLO/\O—II%-OH
NHDMT { © . NHDMT

0.0
s .
E |
"o o NS0 | taN %/U\O/\O—Jl’-o o N/l*o
_XJ BOP-CI, DIPEA, NT ro _—\g

~ v HF; 0 ; i
HO 3 THF; 0°C; 90 min

0.0 F
2-1 l 2-2

°
9. (&
80%HCOOH/K ¥ 0 0—P—0\ o N0
35-37°C; 3 h 6
[ HO F

B (2-2) : ZTFAr N[A2-1 (370 mg ; 0.64 mmol)fATHF (10 mL)E{z
SRR INE (POM)BERR = Z £ (330 mg; 1.2E &) - RuKBEHw
B&Y BHBRM-ENEZLKO.42 mL; 45 E) - BRAIMNBOP-C1

@ (305 mg: EE)K3-HE-1,2,4-=% (137 mg: 2EE) - ZEOC MH#F
RIEREE Y0538 - FCHLCL (50 mL)HREIR G - H A FMINaHCO;
KRS (2x10 mL) R BE/K PEE - A CHLClLy(%920 mL) R ZEEUAE & fif 2 7K

- BB (Na,SO)REH T EREINY) » 2% HRZ&SMW(QS ¢&
) L > A CH,CL/i-PrOHIE Bl R #t (2-10% 56 )M B ekt - EE -
154 mg (27%) -

B (31a) - FEEWE T EH2-2 (68 mg: 0.08 mmol)fL 0% H R 7K
WP ZEWRINE - SEGYARBERREBRY - KBHRYHER R

IR - AWBER(10 g).F > i CH,Cly/MeOHYA ] 5 #5 (4-10%48
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B 8% MeOH¥ HEt HIE{L &Yk - 5 E]31a (35 mg » 7T8%E
) - *'P-NMR (DMSO-dg): 8 -4.19 - MS: m/z 580 (M-1), 646 (M+46-1),
550 (M-30-1) -

] 532

B &% (32a)

HO‘\(OJ'N (@] . : ’\C)YN (@]
—\__ BOP-C, DIPEA, NT '/0 —\_/
i 3

o F THF; 0°C; 90 min

FEAr T [A3-1 (71 mg; 0.26 mmo)JRTHF (4 mL)H 2 ¥ ¥ b0
BPOM)BE =28 (144 mg: 1.2F &) HRKBPWAFEES
¥ BRI ERNELIZ0.18 mL; 48 &) - BERHIIBOP-Cl (132
mg ; 28 B)R3-HEE-1,2,4- S (59 mg : 2§ &) - 70T FTHEKIER
EWUNE - FHCH,CL, (50 mL)BBIESY » B A BEAINaHCO; /KB K
(2x10 mL) 5z B /K ¥ » I CHoCLy (%920 mL) RZEBR G H 2 KE - 52
BENa ,SONREMH CERENY » ZRE > HR KWW A0 g& )
Lt A CHoCl/MeOH %5 | 3 i (4-10% 3% K ) M LB &8 ¥ - # HI RP-
HPLC (35-90% B i A 7k » B : MeOH)F4if Ak & #32a - 8BTS mg
(50%) ° >’P-NMR (DMSO-d¢): & -4.14 - MS: m/z 627 (M+46-1), 551 (M-
30-1) »

B H133
B S Y (33a)
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>§‘S
@)
1)

o,
’P_NY NHDMT
NHDMT o
s~
s ﬂ ﬂ\( 0 X
O Sl
HO\ o N O ETT/MeCN i O'TO‘,ONO
—\_ 2) MCPBA/CH,CI, J/O —\
O F 5 HO F
41 42
ﬁ/&o
NH,

~
N
|
S
‘ 80%AcOHZK%Z 1{57‘}( \/\o o\(j ’l\\

L4 (4-2) © H4-1 (0.29 g5 0.5 mmol)AMeCN (8 mL)th 7 YA ¥E &

TNS-Z W EL-1H-P9 M 2 MeCNIATE(0.25 M5 2.4 mL; 12EE) - &

0/\§E47J'§7JDEB153ATE MW EREE (0.24 g 1.05E &) ZMeCN (1.5

- HEERTEARERESGYWAINE  BREANE-4T - Zing

@ VCPBA (0.23 g 2HE)ZCH,Cl, 3 mbl) - HEGYFAREER > H

FA EtOAc (50 mL)# B o FH 10% NaHSO;/K ¥ ¥ (2%x10 mL) - &8 F
NaHCO;ZKF# (2x10 mL) K E/KFEHEEY - BBREZENaSONEE

Yo RS (10 g&E M) E - A CH,ClL/MeOHEE | 3 47 (4-10% 38 )

AR ER B EERY) > F55]4-2 (0.26 g 5S5%ER) -

5§ (33a) : EEIR T E#H4-2 (0.21 g 0.22 mmol)fA80% AcOH
IKBEW(LS mL)F 2 B 4/NR - ZRBEESY > AR ZZ&M4LWA0 g&
)£+ A CHCL/MeOH 5 B 3 4 (4-10% B8 )AL - BE & : 0.13 g
(90%) » *'P-NMR (DMSO-dg): & -2.00 - MS: m/z 686 (M+46-1) -
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H %34
B L&) (34a)-(34e)
_N |

» —p—
L NH + C—p—Cl

HO F
N [ ‘
HO—E‘O‘E‘O‘g‘O o) (/‘ZN/EEH Ho—P—o—lcsl)—o—P—o (
OH OH OHM NH; OH OH OH w NHMMT
HO F

#:1,2,4-=1(42 mg > 0.6 mmol)RIFNR /K CH;CN (1 mL)F ° 7
= 2Z.}%(0.088 mL » 0.63 mmol) - HiGEREY > "BEEEER - I8
AIPOCI; (0.01 mL » 0.1 mmol)Z %% » @B B EY) » HMEFRF200 8 - B
“YNE A ETHED - B LERANEZRE LT (.05 mmol)H
ERBREAYERBERETIUNE - MIMEBRER S 2 (T #)(180 ®

mg > 0.2 mmol) » BREFREEWENRERT2/NE - HAKERKEY
R WRNS0%FRF - EEFENER T2/ - ZFFEK > A
W BRI R T K (S mL)HF > HAEA (2x2 mL)ZEEYL - /KRB BEf

SEE A B H QB EHE (B R EE) B HilLoad 16/10 £(0F1 N NaCljR50
mM TRISIEE R (pH=7.5)F ZMUEHE) - a2 H =WHERE AR
> JE 45 - H #E B RP HPLC fA Synergy 4 il >k Hydro-RP & %
(Phenominex) Ef5E FH0E 20% F EE 50 mMZEE = Z & B E W (pH 7.5)
o R R ETIRE - RIFFARZUTHEDRELER
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SR
%1 -B H B34 = R

ey 'PNMR [ 'PNMR [*'"PNMR [ MS
H Pa PB Py (M)
o) o) 0O —=N
HO—IQ—O—ILI—O—IIJ’—O 0o l\lr\e/\(o
L] w N | -IL3D | 2082 | 548 | oo
OH OH OH / & Nx d t d -
HO F NH,
34a
0 0 O _N
Ho—b—0—b_o-b_o—a 0 f\lr\e/\(o
T | m‘ NH |93 | 188 | 285 | 0,
OH OH OH / M, Ns¢ d ; 4 .
HO  °F NH,
[ ) 34b
0 0 O —N
Ho—llvl—o—rlal—o—lFl’—o o l\/l:%\(o
L] /\\(_7‘ NH | <1095 | 2062 | 537 |
OH OH OH / X N5 d bs bs 2
HO F NH,
34c
(0] 0] 0 —=N
HO—~b—0—b—0—P—0- O NWO
1oL (IDH/M (MR | 1124 | 2082 | 548 |
S =~ d t d
HO F NH,
34d
0 0 O
I 0 N0
HO_T_O—T_O_T_OWNW 1206 | 2097 | -5.69
oH oH oH A\ NN i . 1 5492
N HO F NH
2

’ 34e

& B35
B E L5 7(35a)
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N7
4
l AT,N l
=N /= _ N
e Py v
N Il N o o o \
o) 7 N
/ N [l Il [l
N > HO—P—0—P~0—P—0—\ o N—{
HO o N < | | | O
Y OH OH OH
cl o
HO F

NH,
o o0 \
i I Il /N
HO—P—0—P—0—P—0—\ o N—{
OH OH OH ©
cl

#1,2,4- =18 (42 mg > 0.6 mmol)FEIFNME/KCH;CN (1 mL)H - 7§
PN =Z##%(0.088 mL > 0.63 mmol) - HIHEEEY - BEEEER - i
HJOPOCL; (0.01 mL > 0.1 mmol) 212 » {WIER &Y - HHER207 8 - ¥
BEWETED > AR ELBERANEZREZZE(0.05 mmo)H - {&
BEAGYERBEERETUNE - RINEBERES (M T $£)(180 mg >
0.2 mmol) » ARFEEGMERZEBR T2/INE - AKERXEY » %
% BEREEheET > BMFERZER T2/IE - ZEEHE > BF
FEERYIVE BT K(10 mL)F - EEWEHNEFTQEERE(EIRE)LZ
# frHiLoad 16/10 1 - DL0ZE 1 N NaClfA50 mM TRISHEE ¥ (pH 7.5)H
Z%%'I‘H%fﬁ%@ﬁ%%‘ﬁ - EHEEEYWCEBED - BHE 0 HFEHERP
HPLCHA Synergy 4742k Hydro-RP%& #F (Phenominex) it - fFFH0E
20%H BEFAS0 mMZ B = 7, 8 iR ¥ (pH 7.5)7F 2 AR VE BB B SR VA B -
MS (M-1): 532.1 = *'P-NMR (8 ppm): -5.12 (d), -11.31 (d)F-20.43 (t)
B H136
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L L& 7(36a)-(364)

NH,
POCL /PO(OMe),
[‘\( (‘( 3
N B .
HO—\ 0 —{q - How—g
R o]

16 2'- It & -2'- 5 -4 - B B - BRI IE % 1 (0.09 mmol) YA #E R DMF (5
mL) K ZEEN,N'-Z R EFDMF (0.110 mL » 0.9 mmol)F ZIEEYF -
HRRERGYERZERTRE - RFWEE > BHEHSZERER L
3%E20%FENRDCMF C HEEMAEGRY - EEEFEHEN-REZ
ME R BRBREKBEER=FE0.7 mL)F - BBEKRGEAE
4°C > B¥RIIPOCI; (0.017 mL » 0.18 mmol) « ££ I/NES A > ZE =B F 3R
BI= T R£(0.102 mL > 0.3 mmol) - BE4 YR INEHEE = T (156 mg -
0.34 mmol) o FHEINLAKDMF(#90.100 mL) I {H EBEEREE VAR - 2/NEE
% > A TEABREWRE WX EY) - 20 & #1357 Fy il 5 B i AKTA
Explorer FETHEF R BB R OBEY - BIEESBEEYZEHED

AE=ZRTANHOHEHE2/NEE - 20 EFI35HFrit#8 HRP HPLCH &
YR -
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R2 -HEPIBHES L =BRE

N PNMR ["'PNMR [ *PNMR | MS
&Y >
Pa PB Py M)
NH,
Ho(lp?ogoil)o OQ 11.38 728 6
______ -11. -22.88 -7.62
I N
o OH OH M 0 bs bs bs s12.1
HO F
36a
NH
? 9 39 a8
N
HO—P—0—P—0—P—0 N -
: | l N 0L~ 11.49 -20.41 -5.34 510.0
OH OH OH /" \/ O bs bs bs
HO F
36b
NH,
Ho—(lp?—o—g—o—(li—o ﬁ
l | | N OLN~( -11.96 -22.07 -5.66 508.3
OH OH OH ) o bs t d
HO F
36¢
NH,
Ho—(IP?—o—g—o—lil)—o (\\'(“
| | , N SN -11.90 -23.23 -10.66 514.0
OH OH OH /0 \ o d t d
HO F
36d
NH,
OH OH OH /_2\,
HO—P—0-P—0—P-0 o_,N -11.77 -23.05
I T T o) d ¢ -9.70 s 529.9
F( 8§ B
HO F
36e
NH,
OH OH OH (/_‘<N
Ho—g—o—ﬁ—o—g—o \ o N—§O -11d.74 -23t.37 -1%85 5399
_/—HO< F
36f
NH,
OH OH OH 7
—————— N -11. -23. -10.
HO EP') 0—p-0 Eo 3 0 _<o 11d87 23t32 1(2183 573.9
—/_Hc§ F
36g
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NH,
OH OH OH / _\<N
HO—P—0—P—0—P-0 o N -11.48 -23.26 -10.63
588 N e d t a | %!
HO F
36h
NH,
OH OH OH /_%N '
HO-P-0-P-0—P-0 oN -11.67 23.22 -10.77
S8 XYt ; , 277 | ss4a
—(‘HO\ F
36i
NH,
OH OH OH 7 N
HO-P—0-P—0—P-0 o N -11.97 2334 | -10.92
AR d : a | B9
HO F
® .
5 37
BB A Y(37a)
- |
N/ NH + CI—IlT—CI
N
Y
N /=N
~ N 9

B 5134 57 3500 iyt #8 HE (3l (22 - = v ) B 4'- 2 K -2 - iR -2
S-RERERSHEAESY37a - MS (M-1): 513.1 « *'P-NMR (8§ ppm):

-9.43 (bs), -11.68 (d)Fz-23.09 (bs)
H #5138
& i b &1 (38a)
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NH» NH,
(/\(\N POCLy/PO(OMe)y/Py o o 0 (‘(
HO\((EZN% Gl 4 HO'FI"O—IT‘O—P—O N‘(
— OH OH OH_+ F
HO F HO F

IR L H (15 mg > 0.05 mmol)iF i fY /K BBk = FHES (3 mL)
o BB AIZE4C o HAERIIPOCL; (0.013 mL » 0.125 mmol) K M
€ (0.01 mL > 0.125 mmol) - FEI/NEEA » EEJR THBEBRIN=T &
(0.035 mL > 0.125 mmol) R =T (156 mg > 0.34 mmol) - ¥R
#E/KDMF(%90.100 mL)DAE R BRER VAR - E2/NFN » FTEABRR
YR S FEY) - fN'E B35+ Al 75 IS AKTA Explorer | 3 7B T 52
MBI R BEEY  RESFEVNIEEGD - BAEZE T ANLOH @
BRE2/NEE - (NEHI3SHATMFEHRRP HPLCEH EYIRE - MS (M-1):
529.9 « 3'P_NMR (8 ppm) : -9.42(d), -11.59(d) % -23.03(t) °
& 139
S ik 57 (40a)
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0O 0 0
{\l _<NH / _ﬁNPMB / _QNPMB
o N N
N N T - NS
HO F B0 F BnO F
40-1 40-2 40-3
0] o) 0]
{\1 _{"’MB 7 NPmB 4 _<\NPMB
BnO—\_O N N
BzO—" O___ L BnO™\O _<\o — Bio\O 0 ——»
\ HO . HO7\\
BnO F BnO F BnO F
40-4 40-5 40-6
0 0 NHMMTr
\
¢ 'NPmB ¢ NH ¢ N
Bno~\_ON Y _Bno~\_O_ N B0 © N_ﬁo
o F K W
>\ >\ 7
BnO F BnO F BhO F
40-7 40-8 40-9
‘ NHMMTr NH,
_ </ «\N \// \<N
o N
HF()?W °c . HFOX‘-G'N—%
HO F HO F
40-10 40a

5108 (40-2) * [A40-1 (50.0 g > 205 mmol) XML IE (250 mL)HH 2 IE WK
FERHIIDMTrCL (75.0 g » 225.0 mmol) - ZE =] N HEBLE RIS/ - K
JiMeOH (120 mL) > BEBB N HIEGYEE2EIE - B EBRBRYEBRE
FAEAM » H /KPR - BNa,SO B EHE - HIgi > B2 ERE

® & E 88 IR 2 FH 8L 5'-O-DMTr 1 i 97 (80.52 ) » 7 1 [ ¥ Y& 4% % 4 7K
DMF (300 mL)*# » H fHA R INK,CO;3 (80.52 g » 583.2 mmol) & PMBCI
(31.7 g» 109.2 mmol) - FXR|W THEHEESYRK - HEAMBIE
¥y B FEE/KIEM - BNa,SOLFZ AWM - HiRHg - SR EREAE
B 4R 2 fH 84 5'-O-DMTr-N3-PMB FdU (98.8 g) - 4 [& B2 ¥& fi# A DMF
(300 mL)H » H fH#E R iNNaH (10.42 g » 260.5 mmol) & BnBr (73.8 g
434.2 mmol) - {EER TEHBEREWRE > BBRAKER - FHEAFRE
VAR 0 H B KYENE - B NaSOMZ AR » HBME > S HEKs
Z2HET 2 FdURRIY > HRWBE S EMA(PE:EEA=10:1E3:1)BHY
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RS HET 2 FdU (101.1 g) - fEZ3E T FA80% HOAc (900 mL)jE i {1
HPRE - ERBRER - RWBEMRE LM ARGy SIEHAERK
TR 40-2 (42.1 g > 30.2% » AESEE) -

5141 (40-3) : FE=EIE T [140-2 '(42.1 g’ 92.6 mmol)jA % /K CH;CN
(300 mL)F i Z ¥ ¥ H A INIBX (28.5 g » 121.7 mmol) - {# X JER & #[H]
LN > FEREEWAIRE0TC - MH LY » B EERK SR ER
0[] B2 AR M B EE (39.22 g) - [ EE(39.22 g)fA1,4- ZEELE(250 mL)H &
V¥R H AR BN37% CH,O (28.1 mL > 345.6 mmol) &2 N NaOH/K ¥& ik
(86.4 mL > 172.8 mmol) - EER THRHFIBRSYW2/NE - FE%FHAcOHH
F1ZE pH=7 - FEANEtOH (200 mL)J NaBH, (19.7 g » 518.6 mmol) » £ %
B TE#$B305# - FAEANLCUKBKERIESY » B FAEAZR - &
Na,SOFZ R EHE > HLIRME - BHWBEREIT (PE:EA=4:1F2:1)§
hEeGY > FEEHAEEIRNZ40-3 (2552 55.7%) -

B0 (40-4) : 7E0°C T 40-3 (25.5 g » 52.5 mmol)FAfE K EE(150
mL) F #E /K CH;CN (150 mL)H 2 ¥ E R H F A 0BzCl (6.6 g >
52.47 mmol) - FEZER TP EBEEWI4/NE - HHORBIKEY - Hig
HEW W - BRI ENREAT > H A FINaHCO:¥EE - #8Na,S0,485
BEEREE - BB - RWBERE LMt (PE/EA=S:4)E &Y » 5F 2
HEERRZEBzRE Z TR (18.1 g 60.0%) - [A] [k 71 T #7(18.1
g » 30.68 mmol)/ADMF (100 mL)r 7 # # ¥5 %% &5 5 J1 Cs,CO;5 (30.0
g 92.03 mmol)F&zBnBr (10.4 g> 61.36 mmol) - EFZEE TFTEBRESY
B - HEAINH,CUKEREI I EY) - FHEAZEL » H B Kk iE -
BREH > SR E2RECERERZHE40-4 (193 g 95.1%) -

U5 (40-5) : FEEE N A40-4 (19.3 g 28.4 mmol)fA#E 7k MeOH
(230 mL)H Z TEFE W H R JINaOMe (24.9 g > 460 mmol) - IE#HIE S
YyLUNRE © FHACOH (10 mL)EJE R EY) » HiIRAE - RWBER ik
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(PE/EA=1/2)E &Y - BE 2 B AERIRC40-5(11.2 g 54.0%) -

B (40-6) © FE = T AL 5 740-5 (200 mg > 0.347 mmol) R 4%
/AKDCM (5 mL)H Z #B#HIEW IR JIDMP (168 mg » 0.674 mmol) = 7£
ZEETEBEESY2INE  -BRAR  HRUEBEER L#L
(PEEEA=5:1E 1) EB&GY > FEERECEGER CEMREYE (200
mg) ° E-78°C T A EE (200 mg)R f&/KTHF (5 mL)F & #E# W ¥ 0
MeMgBr (1.0 mL » 1.01 mmol) - ¥£-78C N R EEW /N - BRI
NH,CIK S W Y » B I EAZEEY - 3 E @M (PE:EA=5:1F
LDFAREECERE BIE20aBEBRC40-6CLEERBEB CE
&85 135 mg * 65%)

B4 (40-7) : ££-78°C F W DAST (1.64 g > 10.17 mmol)fA & 7k B %
(40 mL)HF Z BHE R ZBERIMNAED40-6 (1.2 g 2.03 mmol)Z ¥
W FE-ISCTHEAEESYIONE - BHRWEREITRET » HEE

 EBRER - BESYMEAMANGCOBHET - BHERKEEZEH
o BRAWEBEMR E#{(PEEEA=10:1E3:1) > BRI EHEEBERKS
40-7 (1.08 g - 83.88%) - 'H NMR (CD;OD, 400 MHz) & 7.87 (d,
J=8.4Hz, 1H), 7.27-7.37 (m, 12H), 6.82-6.84 (m, 2H), 6.14 (d, J=16.8,
@ 20112 110), 5.18-5.50 (m, 4H), 4.96 (s, 2H), 4.45-4.88 (m, 7H), 3.67-
3.89 (m, 5H) -

B (40-8) : FE= R N B EY40-7 (091 g 1.54 mmol)
'CAN (2.53 g 4.61 mmol)[AMeCN:7K:Z3: I¥E¥E(10 mL)H Z & & ¥ FF
& - I/ (10 mL) - H HEAZEEUE &Y - HEREH I HRERN
Yo BEWE TNESE - FHNRYEBEEMR LLPEEA=10:1E2: 1 H
. BEIEEAEEIN L 40-8 (305 mg » 41.96%) -

BUfH (40-9) : E=J8 T @40-8(350 mg » 0.74 mmol)fA fE Kk MeCN
(8 mL)H 7 B YA FERINTPSCI (449 mg » 1.48 mmol) ~ DMAP (180
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mg > 1.48 mmol)} TEA (374 mg * 3.70 mmol) - EEE T EBEESY
& ° WHINH,OH (15 mL) > HEBIE S22/ - BREE > BN
WRBEMR LLPEEA=S: 1 Z 1M A EGY > BEHYE (380 mgHY
H) BEBMMNEADCM (10 mL)f - 7 =8 T EHIMMMTCL (695
mg > 2.25 mmol)EZAgNO; (380 mg - 2.25 mmoD)ZIEESY » HEZER
THRHE\ESYRE - MHEMR - HFADCMEEHE - FHEKEKER
H#ENa,SO. 5218 - R BE R L {(PEEA=8:1E2: )R B #E 2~ H 1
o B EEAOEERZ40-9 (460 mg » 81.33%) o

BU4H (40-10) : [JLE940-9 (450 mg > 0.61 mmol)FAFNERH =~ 18
PR PRI B £ (1.29 g 20.6 mmol » F3) K 10%58 /552 (1.0 g) -
FEESYWERI2/NE - WHEAE > BAREELE - HEAKEBIR
W H AHEEKREIR - FEHE L ENT (DCM:MeOH=100:1F 15:1)#li L 58
RAECERME B EQAEEIRKZ40-10 (250 mg » 72.8%) - 'H
NMR (DMSO-d6, 400 M Hz) § 8.56 (s, 1H), 7.73 (d, J=7.6 Hz, 1H),
7.14-7.28 (m, 12H), 6.84 (d, J=8.8 Hz, 2H), 6.30 (d, J=7.6 Hz, 1H),
6.03-6.08 (m, 1H), 5.84 (d, J=5.2 Hz, 1H), 5.33-5.35 (m, 1H), 4.97-5.18
(m, 1H), 4.86-4.90 (m, 1H), 4.34 (d, J=4.4 Hz, 1H), 3.72 (s, 3H), 3.54-
3.57 (m, 2H), 1.28 (dd, J;=6.4 Hz, J,=25.6 Hz, 3H) - ESI-MS: m/z
563.50 [M+H]" -

BU6H (40a) © FEE IR T H40-10 (101 mg > 0.179 mmol)iEfEHL80%
HOAc (20 mL)d - FESOC NEHRRES WS/ - BIREH - HEEE
Y B R SR AR B R - 3B E B HT(DCM:MeOH=100:1Z 10:1)#fi 1k,
BeY 0 BEEBQGESIRZ40a (36.6 mg o 70.26%) - 'H NMR
(CD;0D, 400 MHz) & 7.98 (d, J=7.6 Hz, 1H), 6.20-6.24 (m, 1H), 5.92
(d, J=7.2 Hz, 1H), 5.17-5.30 (m, 1H), 4.99-5.14 (m, 1H), 4.51-4.86 (m,
1H), 3.78 (d, J=1.6 Hz, 2H), 1.35-1.43 (m, 3H) - ESI-MS: m/z 291.84
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[M+H]", 582.81 [2M+H]" -

T HI40
B &Y (41a)
0 0 o
¢ NH /" Nez /
NH
N N
TBDPSOZW —ﬁo TBDPSO:’\\\C?/ _<o TBDPSO’\\/?N«O
TBSO F TBSO F YBS@‘ g
411 41-2 41-3
NH2 NH2
¢ N Y
TBDPSO—\ .0 N‘(\O Ho—_o_ N—
' o (0]
TBSO F HO F
414 41a

B 55 (41-2) : z‘f;iz?ﬁ?@u-l (3 g 4.8 mmol)JAEE /KDCM (50
mL)HH 2 Y5 Y& H ¥ BBzCl (1.3 g » 9.6 mmol) ~ DMAP (1.1 g » 9.6
mmol) ENEt; (4 mL) - 765518 T H#2 R EM2/NES - Wik - HEE
¥ R NS © FIDCM (150 mL)EESY » B A ~ 0.1 M HCI
R A NaHCO, 7k V5 W ¥ ¥ - B IR TE » EL7E FE 0 B A B AT (25%
BtOAC/PE) ML A Y] - 85 B % e E MR 2 41-2 (2.8 g » 80.0%) -

H4K (41-3) : ££-78C T 75 41-2 (2.6 g » 3.6 mmol) &z Pd(OAc), (100
mg)ADCM (50 mL)e 2 38 £ 47 R % 7 CHN, A Et, 0P 2 i (5 Fo A
R 4 » 350 mL)h - MR TEVIIB IR T G - FIHOACH IR
Ly - B EEEEEY NG - FEtOA: (150 mL)BRIESY - B A
K B B AINaHCO, K A e Ve 5 - B R E - H IS W E % | R
NH;.MeOH(§ 0 + 100 mL)d - 1 X JEV) B 14 5 s B IH 7 - 5 a0 B
BB AT (25% EIOAC/PE)G (LI Y - B3] 23 & [F 8% 2 41-3 (800
mg > 35.2%) o

B4 (41-4) : LEE=VE T MA41-3 (800 mg > 1.3 mmol)jA /K CH;CN
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(50 mL)H 7 ¥ % T %S i1 TPSCL (755 mg » 2.5 mmol) - DMAP (305
mg > 2.5 mmol) & NEt; (400 mg > 4 mmol) - FFEE T K EW2/N
K o YWHINH,OH (25 mL) » B FE#HKEYW1/NE - DCM (150 mL)
WEESY  BA/K 0.1 M HCIKE M NaHCO;/K R YEH - BRI
Bl HFEBEWBEREET(25% EtOAC/PE)MHEY » SIEEAE
Bl Uk 41-4 (340 mg  42.5%) ° |
Siff (41a) * [F41-4 (200.0 mg)iAMeOH (10 mL)H Z IR0
NH,F (600 mg) - { X JEWEIFi24/\HF - BIREH > HEHWBER
&t (DCM:MeOH=15: )it B &k Y - K EHAEBIR Z41a (50.0
mg ° 55.9%) - '"H NMR (CD;OD, 400 MHz) & 8.13 (d, J=7.6 Hz, 1H),
6.01 (dd, J,=2.4 Hz, J,=15.6 Hz, 1H),5.85 (d, J=7.6 Hz, 1H), 5.04-4.89
(m,1H), 4.52 (dd, J,=5.2 Hz, J,=19.6 Hz, 1H), 3.66 (s, 2H), 1.00-0.94
(m, 1H), 0.54-0.30 (m, 4H) ; ESI-MS: m/z 285.82 [M+H]*, 570.84
[2M-+H]" -
B H41
Bl L&Y (42a)
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o) o) o)
7 NH 7 NH 7 NH
o) -———» 0 HO__ O —08F — »
HO F MMTIO  F MMTIO F
4241 o 42-2 o) 42-3 o
7 NH ¢ N /
NH
N
TIo~\ O N ’Xb’ _< TBS0\ O N
o—\_/ —— Co—\/ . o —
MMTIO F MMTF042 5F MMTIO F
42-4 - )
NHDMTr NHDMTr 428 NHDMTT
/ \N / \ It / \N
Ng-P
N o-F
HO 0) N_<O 0 _<O 0 A\ 0 N_<O
Cl———‘\‘. — e CI_ / - - CI_\\ \ / ———— -
MMTIO F MMTiO  F MMTIO F
42.7 42:8 . 42.9

BUGH% (42-2) & [742-1 (50 g 203 mmol)FAFE K IE (200 mL)H 2~
I AR IITBDPSCI (83.7 g > 304 mmol > 1.58 &) - EER TEHX
EYRE - FIRB T RERR  BIRRY  BELSENRCBR AR
KM SEEERE > AEKER  CREBELE > HEE &I E
H &R 2 5'-OTBDPSEE (94 g) - KM BLEK A A2 HL 7K DCM (300
mL)F - BH¥RITEERIR(66.03 g 388.4 mmol > 2.0E 8 )& = H ZEMLIE
(235 mL> 1.94 mol > 10EE) - £ER TEHESY » EHIIMMTCI
(239.3 g 776.8 mmol ' 4EE) - AEB THEERE LR > KHWE
T (Celite)BIEIESY) - HHMTBERBIEW - HEH1 MEKE - &
B KK S%IRMBEMEHRAR  RITBNZEBEERAR > AEEZET
Bl SIEECHEKRCEZZ2REZTEY - B8 i YE #
A4E K THF (250 mL)dr » A FITBAF (60 g 233 mmol » 1.2% £)5E
H -fFERTERESY2LNG  BEEBEBTEREY - BBGYE
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BN Z BB H B - SRBMENREIE  EEETBE
VAR o BEEE AL BAT(PEEA=S 1B DAL ERY > B E A EHEE
HRZ42-2 (91 g > 86.4%) °

BU G (42-3) : [A42-2 (13.5 g > 26 mmol)fADCM (100 mL)H 7 Y5 ¥
YR NELE(6.17 mL > 78 mmol » 3E &) - BARAAIEOC - H¥EM
BT T & EE(33.8 g0 78 mmol  3EE) - BAWEEBEH 4N
B HEYRIN4% NayS,0:/4% B S840 K SR (ZEpH 6 - #5150 mL)¥E
W BEBESYWISHE - SBEARE  BWEAYE BEREBTE
M5 o BRBYISRN ZEAE 00 mL)H > B A 37%H BKE R 212
g 108 B)K2 NEE/MMFABR(IVER)EEEK - EEEELKIE
BRI - FBEATNH,CL (9150 mL)VRyk 5 JEY) » H 75 VR E T I 4E
BEY c BREMATRNRZBZEESHBEAMZRT - S 5E S
o FEEKYE  ACRIEREEES M o HIRME - R B T (MeOH:DCM=
100:12550: )M kTR ERY) - B FI 2 FEEIIRZ 423 (9.2 g 83.6%) -

BU G (42-4) © 142-3 (23 g 42.0 mmol)BE F FEILIR B K - 8
&) ¥R A #E K DCM (250 mL) R B IE (20 mL)dh - B R H a1 =
-35°C o K104 58 VR N = 4 B REERIET (24.9 g 88.1 mmol > 2.1%
B) - FEILREBRREYA0SE - BERIEOCH KGO mL)EE - 18
IR 3044 - HFEA (150 mLx2)ZEE « H #AHAENa,SO.47 0% -
BISW BB - £ TIEFER - EHERERPEEA=100:1F
1DH LY - BB B AV ERIRZ 42-4 (30.0 g > 88.3%) -

BU % (42-5) © JE142-4 (30 g > 36.9 mmol)BE FRFEHREBMA > B
fE A EKDMF (150 mL) » WM AIZE 0T » H A &1Lk (60%5 i
wrwich 5 1.5 g 40.6 mmol)EH - AT EY /N - FRINE
48 (4.6 g 110.7mmol » 3% &) - ¥ LCMSHE /R IR 7k = &, T 7% Bk BY
(anhydro triflate) 1 R4 55 2 #4k, 5 it 7Kk (anhydro)-Ffb & W HF - H i
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B2/ o BESYWIMAL0 mLLEMELSERZBZEET S8
AR FAWEAYE - BERE TS - BESYWEENTHE (150
mL)H > A INGE L AREE (41 mL > 40.1 mmol » 1.1% B)EHE
W - EEBEERESYUNS - HRENBHREREMEE60 nL)FEERK
fEW) - HFEAZ - (B - EAERE T Bl - BHE
KB BT (DCM:MeOH=300:1% 60 : Db Y) - 55 B 5% &8 ik
Z 42-5(18.3 g 87.6%) -

BU85 (42-6) : [A]42-5 (18.3 g 32.33 mmol)RfE/KDCM (150 mL)
b YA YN TBSCI (17.7 g » 64.6 mmol) z B (6.6 g » 97 mmol) »
fEEB TR - FARBRIEY - A FIDCMER « 4
EHIE 0 BBk YEWE o AR Na,SO.B5 - H M iF - 35S AL B
(DCM:MeOH=300:1Z 80: ) #i (L BB 8 ¥ » 18 %] 2 [ & ¥ %k ik & 42-6
(18.4 g > 83.7%) -

BUGE (42-7)  FI2,4,6-S RN EEHEA(16.3 g 54.0 mmol)EHE
42-6 (18.4 g » 27.1 mmol) - DMAP (6.6 g » 54.0 mmol) > TEA (5.4 g
54.0 mmol)fAMeCN (450 mL)H1 ;7 V¥ « 7R I8 T HRIES W3/ -
ZRIINH,OH (70 mL) » HIB#EAW2/NE - B TSR > B
@ 52w 2 b S L (DCM/MeOH=100:1% 15:1) 78 86 %) » 5 5 # ) &

(18.0 g) * MMM E RN EAKDCM (150 mL)H o ¥ b1 = F 3 g og
(8.1 g 66.3 mmol » 2.5 &) - FHEESR (4.5 g 26.5 mmol > 1.0E =K
DMT:Cl (13.4 g 39.7 mmol > 1.5 8) - FEBR TERNEYIERT -
CHWELBRESY - FAEKERER - BADCMER - HHH
BEJE » A8Na,SOL87 M > HIEHE - 3 M BT (PE:EA=60:1% 3:1)#i
IR RE WK - BHRRRYEBRTHE (150 mL)F » B3
INTBAF (10.4 g 39.7 mmol > 1.588) - FEETEBEREEY - B
% HHEKEKESY - EABAEN - SBMERE  &NayS0,
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Mo BEAE - 3BES BT (PEEA=60: 1 SEAM L REY » B E%
B IRIR & 42-7 (21.3 g 7 92.4%) -

B 45 (42-8) : 7E0°C TSRS FTH42-7 (2.0 g 2.3 mmol) R Tk
DCM (20 mL)H & ¥ IR IMERET-% T &L (1.95 g v 4.6 mmol) -
EER T HEERKEYS/NE - AEtOAc (100 mL)FHBESY - B A6
F1Na,S,057K ¥ 1 BL & FINaHCO, K T 2 B & Wik ik - BHWBEE R
JE& 1 (PE:EtOAc=2: )# LM EY - B EXEEBIRZ42-8 (1.8 g
90%) -

BUGE (42-9) : FFOCTALAR T FEH FE BB FE (390 mg -
1.68 mmol)fAfE /K THF (10 mL)H 2 W F & JiNaH (84 mg » 2.1
mmol) « YE0°C FiE#: K JEW303 8 - 7E0°C T B WMEN42-8 (1.2 g
1.4 mmol)fA & K THF (10 mL)F Z YA - EEE THEBE SN
B o FHEANLCIREBRERKREY  BEBAVBE BT
(DCM:MeOH=150: 1)#i (L HHEY) - B EHAEBRZ42-9 (12 g
88.2%) - '"H NMR (DMSO-d6, 400 MHz) & 8.51 (s, 1H), 7.46-7.09 (m,
22H), 6.88-6.82 (m, 6H), 6.62 (q, J;=17.2 Hz, J,=22.4 Hz, 1H), 6.12 (d,
J=7.2 Hz, 1H), 5.86-5.75 (m, 2H), 5.43 (d, J=25.2 Hz, 1H), 4.63 (dd,
J,=4.8 Hz, J,=21.2 Hz, 1H), 4.45 (d, J=12.0 Hz, 1H), 3.94 (d, J=12.0
Hz, 1H), 3.72 (s, 9H), 3.53 (q, J;=11.2 Hz, J,=16.0 Hz, 6H) ; ESI-MS:
m/z 971.59 [M+H]" -

BUfE (42a) : 7£80-90°C T#E#:42-9 (300 mg)fiA80% HOAc (26 mL)
o VR /NS o B YA 0 B 3 R B A 8 AT (DCM:MeOH 20:1)
WLHEY  SIEAGEERZ42a (70 mg > 57%) - 'H NMR
(DMSO-d6, 400 MHz) 8 7.61 (d, J=7.6 Hz, 1H), 7.35 (d, J=15.2 Hz,
2H), 6.72 (q, J;=17.6 Hz, J,=24.4 Hz, 1H), 6.23 (d, J=6.0 Hz, 1H), 5.99-
5.85 (m, 2H), 5.74 (q, J=7.2 Hz, 1H), 5.37-5.21 (m, 1H), 4.69-4.61 (m,
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1H), 3.96 (d, J=12.4 Hz, 1H), 3.82 (d, J=12.0 Hz, 1H), 6.72 (q, J;=5.2
Hz, J,=10.8 Hz, 6H) ; ESI-MS: m/z 397.81 [M+H]"

HHl42
B L5 Y1 (43a)
o) 0 o]
¢ N 7" Newms 7 NH
BnO— o, N— BnO—, o N— BnO— o_,N—{
> / S :
BnG F BnG F BnG F
431 43-2 433
NHMMTr NHMMTr NH,
® 7\ I\ Y
o. N HO— o ,N— HO— o ,N—
R /
Bn0 F / HO F uo F
434 435 43a

B4 (43-2) 1 FEOC T 43-1 (3.8 g 6.6 mmol)jAfE/KDMF (100
mL)H 7 SRR AR HAEAE IR JiNaH (2.2 g) 5 CHsl (9.3 g 66 mmol) -
FEBETHERRER - AEANHLCUKERER X EY) - HEARE
BEY > HABE/KER - BNa SO REHKE > LB - FHWRE

o HEMCPEEA=2:DMMAEBGY »  BREEQOERRC43-2 3.0 g
70%) -

BU {5 (43-3) D EE=JE FHEH43-2 (3.0 g 5.1 mmol)FCAN (5.56
g 10.2 mmol)jAMeCN:7KZ 3: 1R (16 mL)TF IR EVIFRAE - HEK
(10 mL)FEEW » EFAEAZEN - ZEREHcERBEIY » B
BNZ#E - FFlR S ERMEPEEA=LDH - B EFAEENR
7 43-3 (1.71 g » 72%) ©

BUF(43-4) : A =B T @43-3 (1.7 g 3.6 mmol)RE K MeCN (50
mL)tP 2 R RPN TPSCL (2.2 g » 7.2 mmol) ~ DMAP (880 mg -
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7.2 mmol) X TEA (1.1 g~ 10.8 mmol) - EER THRHFESYRE - K
JOINH,OH (25 mL) - HEHEEGY2/INE - BREE > ERWEBERE
LEL(PEEA=8:1E2:)ERY - BEFHWA.4 g) - BFEYWBERE
A4E/AKDCM (30 mL)d » B ¥HIMMTICL (1.6 g » 5.2 mmol) ~ AgNO;
(1.4 g» 7.8 mmol) & = FHEMELE(1.57 g 13 mmol) - ZEEE FBHIE
EYRE - WHER > HADCMEN - HE/KEBRER » L&
Na,SO,FZfk - N BE R LM (PEEA=32)REME B HME > 53
EEEERIRS43-4 (1.1g> 57.9%) -

S 1# (43-5) : [1]43-4 (550 mg > 0.74 mmo) AN B & B R YA L
WO ER (1.0 g 15.8 mmol » FB) K 10%8E/FR(1.0A5) - FHIES
Y)lal Fr48/NEF o IEHIMEMLE > BN ER - HEAREER > B
RYEWE > HEZBR - FEEEE T (DCM:MeOH=50: )i (L iR EHE 2 H
HErH > 5%043-5 (330 mg » 72%) °

B0 (43a) * = T #$43-5 (200 mg > 0.36 mmol) ¥ i f2 80%
CH;COOH (20 mL)H « F£60C T HFBEE Y 12/ - BEREH] - 5 H
B 1 E AT (DCM:MeOH=10: )L 7 88 Y - B A DCMPE #E Fi 5 & £2 >
BREHGOEBIRZM3a (44 mg > 42%) - '"H NMR (CD30OD, 400
MHz) & 8.02 (d, J=7.2 Hz, 1H), 6.14 (dd, J;=3.6 Hz, J,=15.2 Hz, 1H),
5.88 (d, J=7.2 Hz, 1H), 5.10 (ddd, J;=4.0 Hz, J,=5.2 Hz, J;=53.6 Hz,
1H), 4.47 (dd, J,=5.2 Hz, J,=14.8 Hz, 1H), 3.84 (d, J=12.0 Hz, 1H), 3.70
(d, J=12.0 Hz, 1H), 3.58-3.64 (m, 2H), 3.36 (s, 3H) - ESI-MS: m/z 290
[M+H]" -

HH143
B {5 P (44a)
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1) POMO-P-Q" EtsNH o

Q POMO .
N NH BOP-CI, DIPEA, NT 0o NH

¢ f:\ THF; r.t; 90 min 9 ¢ | )\
HO~ o N~ “N” “NHMMT — 0"0-P-0~ o N NH,
3(_\/ 2) 80%HCOOH/K IS 5 _\(_7’

-0\ 35°C; 30 mins. -0\

HO F On© HO F
4441 l 44a

) € (POM)BE S = Z.$#(0.3 mmol » (5100 mg® (POM)BEELEE & 50

uL Et;NSLE)RTHF (3 mL)t Z ¥ iR ML £ 44-1 (150 mg; 0.26

mmol) - RKBFEAESY - BEHEBFN BN EZ (018
@ »L; 4% &)~ BOP-Cl (132 mg ; 2%;%)&3-43%%-1,2,4-5@(59 mg ; 2
EE) - fE0C THE#H K ERS W05 E % CHCl, (30 mL)F
= > H 8 FINaHCO; KSR B B K Vet - FICH.CLIR ZE BB & 2
G o B (Na,SONRE & G L B R - A% HRZSEAB (10 ¢
%K) | BUCH,CLy/i-PrOHYA I 3 41 (3-10% 36 B )M (L B8R ¥ - 35T F
Fi80% HCOOH /KA EHEFEE CEMZRAWIONHE > BEEK
o HEBEELERE - RS0 g%&)f:uCHZCh/Meomﬁ%ﬁu
(G- 10%BE) ML RERZIREY » 15544a (8 mg > 5%) - *'P-
NMR (DMSO-dg): § -5.07 - MS: m/z=668 (M+46-1) -
7 ] 44
BY 4% {k. &5 ) (45a)
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[LNH °y° NH
0
| l o) |
HO o N/KO El3N‘ %vo_g_OWNAO
cx——*‘\(_]' BOP-C, DIPEA, NT Ca—"\
0

DMTO THF; 0°C; 90 min 0.0 DMTO F
o I

0 NH
‘ N LK
80%HCOOH/K¥AF IR 07 0-p-0—~ o N0

r.t; 30 min cl—" \

0y 0 HO F
l 45a

BL6E (45-2) - A 2 (POM)BEEE = 2 £ (0.7 mmol » H 233 mgk
(POM)EHEREE & 0.1 mL Et;NEfF)FIRTHF (8 mL) 2 ¥ ¥ H1 AH A& v 0
% 45-1 (253 mg; 0.42 mmol)F —EHFEZ[%(0.36 mL ; SEE

BOP-Cl (268 mg : 2.5 B) & 3-FHE-1,2,4-= (120 mg ; 2.5 &) -
EERTEEREERESY2/NE - ACHCL, 40 mL)FRBESY » B
B FINaHCO3 7K R B /K e ik - FICHCLIR BB S ZKE - 8
BE(Na,SO)RE S EMENY » 2% > ER_&4wWU0 g&) L
LT b2 /EtOACcYS B & #1 (40-100% 85 B R/ B &R 1) > 15 2 45a (180
mg » 47%) o

Hfw (452) - L=\ TRILALAY45-2 (0.12 g5 0.13 mmol)[A80%
HCOOH/KF (8 mL)F 2 K308 - RBRESGY - HEEHLEK
28 BN &R (10 g&#E) LI CH,Cl,/MeOHYA il 32 # (4-10% 54 )
#ife - f4E]45a (55 mg > 70%) - 'P.NMR (DMSO-d¢): & -4.36 - MS:

m/z=647 (M+46-1) -
B Hl45
2L L&Y (46a)
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NHMMT NHMMT
A L
Ho~ o NS0 [MeCHOORO  )—-0-\ o N0
HO F 0 F
46-1 /Eo 46-2
NH,

SN

T

80%HCOOHK YA >—”—O\L07N 0
3°C;3h CI—"\_

o F

Jio 46a
@

UG (46-2) : fE =B T #46-1 (170 mg ; 0.3 mmol)FAMELE (3
mL) R RZTEE 0.1 mL; 2E8)FPZCEEYRK - RiEEEY - BF
FRERY S FCFABtOAc (30 mL)EL 8 MINaHCOs /KB 2 - A7k ~ Bk
R EHE > HEZF NaS0y) - RS MW (10 gBERE) LS IE
/EtOACHS Bl 5 55 (30 100%H5 ) i (L 2 5 9 > /8 5]46-2 (180 mg
85%) o

BI ff (46a) : 2‘£36°C"F7j[]f’x?§&46-2 (0.18 g ; 0.25 mmol) A 80%
HCOOH/K¥E W (5 mL)F ZE3/NE - BRABESY - BERELRK
7> AR 810 g ) £ DICHyCL/MeOHYE % 3R 47 (4-10% 55 &) -
wifl, - 15%(46a (75 mg > 70%) - MS: m/z=434 (M+1) «
H B46
BEL S Y (47a)
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NHDMT NHDMT NHZ

HO‘\(in o [MeCH,C(0)].0 /—LO—\&N 0 80%HCOOH/KIT /__U_o

="\ Py C-"\_J rti3h cn-—“"
HO F s ¥

o %
461 fo 47.2 J:O 47a

BIfE (47-2) - DIEERH R 46-2f7# i AH R 2 /7 =\ B 46-1 (274 mg -
0.46 mmol) K FNERET(0.12 mL » 2E BE)RULIE(S mL)H EfF47-2 (260
mg * 80%)

B4 (47a) : ZEZJE T F80% HCOOH/KIEVE R 47-2 (120 mg
0.2 mmol)3/NIF - ZRFEIREY) » EHREERASRE > AR &4 A0 g& ®
#)_E DL CH,Cl,/MeOHYA Bl 3 # (4-10%858 B)#i L > BF]47a (62 mg >
75%)  MS: m/z=404 (M-1) «

B 47
B i b & ¥ (48a)

NHDMT NHDMT NH,
~ N
|

(k (A,
HO N o [MeCHZC(O)hO o 80%HCOOH7J<{§}{§I>—
CI—’\“\'(_j _/_>—CI-—\<_7, L) ‘\(_7'

HO F
261 H/&o 482 ro o

815 (48-2) * DLEE B R 46-2F7 5 it AH | i 75 20 B 46-1 (150 mg >
0.27 mmol) B [KEEEF(0.11 mL > 2% E)RIHEIE(3 mL)hHIfE48-2 (150
mg * 73%) °

BUfE (48a) : TE=VE TH80% HCOOH/K AL e HH48-2 (140 mg »
0.18 mmol)3/NIF - ZHBEEY » BN KA A0 gB )LD
CH,Clo/MeOHE Bl 3% i (4-10%88 B 1L > 75 2(48a (70 mg - 84%) -
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MS: m/z=462 (M+1)
Epl48
K EY(49a) ~ (50a) ) (51a)

NHDMT NHDMT NHDMT NHDMT
SN SN N SN

l o) | |
HO~\ o N’go CH3(GH2),COOH 0\ o N0 Hon\ o NAO 0\ o N’go
C'—}EJ DCC, DMAP; Py cn—““\'{_\/ cn—"“\'g * c,_—w\-g
HO F o 0 F HO F
46-1 0 0 51-2
49.2 50-2

80%HCO0H7J<$"{§3{§! ‘ l

. ri;3h

B 45 (49-2) ~ (50-2) K (51-2) : [F146-1 (1.26 g 2.12 mmol)A L IE
(15 mL)sh 2 %W R R TN E 288 (0.34 mL > 1.0% &) « DCC (60% =
@ v 0 0.81 mL o 1% 8)EDMAP (52 mg; 0.2 ) - %5 T #%
TEBREEGYW/NE - ZHESY > BEEEBHYHERCHCL, (100 mL)
B4 AINaHCO; K ¥ ¥ (25 mL)Zf « Fik - BOKEBEEHE - LS
(Na,S0,) - FHFERERSY - WHEBYE > AR -S4 Q5 B
FE)_F LT SR /EtO A ] 6 5 (30-100% 8 BE)# AL 8 9 72 549-2 (0.57
g 32%) -~ 50-2(0.18 g > 12%)F51-2 (0.2 g 13%) -
| BUff(49a)  fEE A THEH49-2 (114 mg > 0.13 mmol)BE80% H
KEBRZBEYWINE - KBESY > LEPEARS > AR-&L
(10 g% fE) kB CH,Cly/MeOH ¥ Bl 5 45 (2-8% 55 ) i 41, > 75 5 49a
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(53 mg > 75%) - MS: m/z=544 (M-1) -

B4 (50a) - DIEERI R 49aFr it A E 2 ST - FEH A 4-10%
MeOHA CH,Cl,H 7 B EE 4k, » BH50-2 (104 mg > 0.14 mmol)BLf#50a
(44 mg » 75%FE 2) - MS: m/z=418 (M-1) °

B (S1a)  DLEERH A 49apT fE ML A A i« 7 = 5 B A 4-10%
MeOHA CH,ClL, 7 B Effifk > E50-2 (140 mg > 0.2 mmol)EL fH#51a
(60 mg > 71%E2K) - MS: m/z=418 (M-1) -

EH149
B EL S YI(52a)

NH, NH2
ﬁ N (’%N NH,
/§ s /& — =N

Ho—~, o N0  N-Boc-L-FHIEER HO—~ o N" 0 HCUZmEfz 1 J
Cl——“'\'ij CDI, DMAP, TEA, THF C"_"\(__Y EtOAc HO‘\(C—JYN 0

S o & % K
Ho E 80°C; 1 h o F Cl—

HN d ¥
7a 0_< 52-2 HzN
7§ 0 52a

B (52-2) ' EER TEEN-(BE=ZT &RE)-L-BEEER0.41 g
1.9 mmol) R HiE: ~BkME(0.31 g 1.9 mmol)JATHF (9 mL)F Z B WK 1.5
INEF - FERAE40C THEBLIESY2078 - FE80C A 7a (0.42 g > 1.43
mmol) &z DMAP (25 mg > 0.2 mmol)fADMF (8 mL) K% TEA (4 mL)H 2 ¥
BWHRIMEESY - ESOCTHEBRIEESWI/INE » BRmal > BB
WE o BEGBYOBRNE=TEFERN00 mL)HE/K R/ - A7k -~ BEK
e EHE > HE B NS0, - RZ&SMAMW 2S5 gERE)L L
CH,Clo/MeOH¥ i % #7 (2-10% 85 )M AL E &Y > /52]52-2 (032 g
90% > 2HES'EHBBCESYER)  HFEHRP-HPLC (10-100% B ;
A7k B: MeOH)F#ifL - EE : 0.25 g (35%) °

B0 (52a) * TERIZIR B T AHCYZIELE(4 M ; 0.6 mL)FE #152-2
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(0.12 g 0.24 mmol)fAEtOAc (0.6 mL)f Z AW 205788 - BIE H AL
By AZBGK B BIE2_ERBEP.252a (95 mg;
85%) o MS: m/z=391 (M-1) »

B IS0
O
B & ¥ (53a)
NHDMT _9__ NHDMT 2xHCl  NHp
SN N =N
(i’i N-Boc-L-§iz8 )‘N“ L Hy /g
HO—~ o N0 -OH Et,N oN 0 1HHCOOH —\(_7'
C'—M DIPEA, BopCl, NT C' 2)Hcl[_.ug§i='r c—\_/
53-1 632 53a

B4 (53-2) : AIN-Boc-Val-OH (0.16 g 0.74 mmol)F Et;N (0.14
mL > 1.0 mmol) ATHF I Z ¥ R IR N53-1 - KW E S » BEINIE
TE R FFRLARE - BWEHENTHF (4 mL)d - HHE R IDIPEA (0.38
mL > 2.2 mmol) ~ BOP-CI (0.28 g » 1.1 mmol)3-F%E-1,2,4-=1(0.13
g’ 1.1 mmol) - FER THEBKIERESHI/N TG - FHCH,Cly (40 mL)H
BESY F. P 87 NaHCO, 7k 7 ¥ B B 7k ¥ W P CHLCLL I 25 AR
BHZKE - BZENLSO)REH CERMEDNY - &% > AR -84

@ (10 gEME) ELITEE/0.5% Et;N/EtOAc¥s | 3% # (20-100%%8 B ) ik,
BEEEY) 0 15%53-2 (0.39 g > 81%) -

B4 (53a) : fE= 8 FT#E#14-2 (037 g > 0.33 mmol) B 80%
HCOOH/KEW (10 mL)Z B EW3I/NE - ZREEGY > EBRBRHY S
B A 7K EECH,Clyiz [ - FICHL,CLURIR/K/E » HARE - HEREHRY R
BHEtOAc (1.5 mL) » BERBIZIEZ N4 N HCLZ ZHEFREE (1.5
mL)EEE - BEER > FALEYEH > HFHRP-HPLC (A: 05 N
HCOOHZ /K¥E¥ » B : 0.5 N HCOOHYZ ZBEWH )Mt - EHEBER
EtOAc (2 mL)Ad » H FH4 N HCU/ZEEHZ(2 mL)REHE > & AT1E5"-0-F %
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EQEEZEF‘E&“%%%S% BEEREE (63 mg > 40%) - MS: m/z=391 (M-
1) -

B i1

EH &Y (392)

TBDPSO N\%\( TBDPSO
NH _

TBSO o F NHMMT, T33039 ) * NHMMTr

A\ o
NW \/)\(
o F NH,

a

NHMMTr
39 3

B (39-2) : HPA/C (1.3 g)fE A39-1 (1.3 g 1.4 mmol)AE K
MeOH (20 mL)F 2 & - HFE25C TEER( atm)RE T #3171
B - BERBRKR  HKBE2EZE > HRAWBERE LML
(DCM:MeOH=100:1 = 50:1) » & 5| 2 7 & [& 8 K 2 39-2 (1.2 g -
92.3%) °

B (39-3) 1 FE25C T MI39-2 (1.2 g » 1.3 mmol)[AMeOH (40 mL)
W R INHGF (370 mg > 10 mmol) » H¥E60°C TN H# 6/ - o
WIRER  ABREEE - BRWBE M LM/ OCM:MeOH=200:1F
20:1) > BRI EHAEEIRZ39-3 (249 mg» 30.7%) - '"H NMR (MeOD,
400 MHz) 8 7.92 (s, 1H), 7.19-7.33 (m, 12H), 6.83-6.85 (m, 2H), 5.50
(dd, J1=4.0 Hz, J,=14.8 Hz, 1H), 4.19-4.88 (m, 1H), 4.22 (dd, J,=5.2 Hz,
J,=16.0 Hz, 1H), 3.76 (s, 3H), 3.41 (dd, J;=12.0 Hz, J,=36.8 Hz, 2H),
1.52-1.74 (m, 2H), 0.87 (t, J=7.6 Hz, 3H) ; ESI-LCMS: m/z 586.1
[M+H]"

2R (39a) * FE=EIR T H39-3[280% F B2/20%7K (3 mL)H 7 5K #8
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BN BBREHEELE - BEBRYEMOH/RELEZFTGCR) > [
BHRMZBZE - ET0C THNANRZBIZBEHRCRIZFRSTHE - H
BEBRER - EHILERIR - EEHFEHPLCERA ZBE/IKIEER
B A — ST AEY@4 mg) » B ERHEOEBEIRZ3% (20
mg) - 'H NMR (DMSO, 400 MHz) § 7.92 (s, 1H), 10.82 br, 1H), 7.96 (s,
1H), 6.56 (s, 2H), 5.99 (dd, J=6.0, 12.8 Hz, 1H), 5.65 (d, J/=4.8 Hz, 1H),
5.58, 5.45 (2t, J=5.2 Hz, 0.5H, 0.5H), 5.25 (br, 1H), 4.19-4.88 (m, 1H),
4.22 (dd, J,=5.2 Hz, J,=16.0 Hz, 1H), 3.76 (s, 3H), 3.41 (dd, J;=12.0
Hz, J,=36.8 Hz, 2H), 1.52-1.74 (m, 2H), 0.87 (t, J/=7.6 Hz, 3H) ; ESI-
® LCMS: m/z 443.6 [M+6-FH X -2-FF I%)]"
B P52
B0 1L & 7 (55a) ) (56a)

NH O O O | NH

Ao

NH 0 |

ﬁ A

HO~\ o N/Lya HO-P-0 o N0 HO—P—O—P—O—P—O o_N
’\g ————= HO g—v HO HO HO g«

C[_\‘ A / 2 "

s ¥ HO F HO F

OO
® g

OCH;

#1,2,4- =0 (21 mg > 0.3 mmol)¥A f# A CH;CN (0.7 mL)EEEt;N
(44 uL > 0.31 mmol)Z IBEY R « ¥APOCL; (9 pl > 0.1 mmol) » H{F
REEYERER T2 - B O A WERY - H @ &EAKEE 28
mg > 0.05 mmol) P YRMIEIE - BHTLCHEG N E LFEHERKETZB
KREPIE - RIEEFTHR % » HERIMNAEHERM T 25150 mg) K
DMF (0.5 mL) > BEEERK - EEREEE T1LSNEZE ﬁH7J<(4
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mL) X JEY) - H AADCM (2x5 mL)ZKEY - ARG H 2 H BN
W) > REEMERS mL 80% HCOOHH » H RN ER T2/ - 18
iR IERE Y > B E D MiR7K(S mL)EDCM (5 mL)Zf - K%
BRE RN EGQEIERE (B EE) B M HiLoad 16/10F - DIOE1 N
NaCljit50 mM TRISAR & (pH 7.5) Z AR P8 B HETT 43t - EAS W M
WHED - SR EBERES (55a) B — @D 7E70-75% BT AHE > =
BHEREE (56a)7E£75-80% BT ¥ARE - #5H A Synergy 44>k Hydro-RPE f
(Phenominex) E3EfTRP HPLCH W & A BE (3 B EE - (0= 30%FH EE A
50 mMZER = Z SEAR BT (pH 7.5)h Z AR MEHE FE 2R VA BE - S HHMHIERE
BT > IRME - HREZ3R > IBRBEREWR -

B H153

HIELEPI(56b-¢)

OCHj

(J
T4

NH NH,

N ~N

KA 0o o o [

HO~ o N" 0 HO-P-0-P-0-P-0—\ ¢ N” O
,3(_7' ———> HO HO HO _Rv

HO F -

HO F

#1,2,4- =15 (21 mg » 0.3 mmol)¥& R CH,CN (0.7 mL)EZEt;N
(44 uL > 0.31 mmol)Z /AW & « FIIPOCI; (9 ul > 0.1 mmol) » A 42
HEAYEREZEBRT2040#E - BEAGWERY - H ke
mg > 0.05 mmol)FYRINIEW - FERTLCILHI X FE H#ERBBREEZE
RRERIE - RIEFZRK 2% » BEBERINEBREIY T 88 (150 mg)K
DMF (0.5 mL) BE[HEER - ERBEBEE TILS/NKFEZ%E » AKkA
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mL)FE R €Y > B FADCM (25 mL)FERN « R H IS & f 2 6 HE K I
W) W EEEEERS mL 80% HCOOHH » H R ER38°C T4/ - it
B ERSY  BFEAHRAKG mL)EDCM (5 mL)ZE - ki
VAR B 0 5 R P L QI S (75 4 BE) 72 % M HiLoad 16/10 1 » BLOE1 N
NaCIf450 mM TRISIE B (pH 7.5)F Z R MM EEE 1T 53 B - SE B T M
VSHE 43 o = B B BS (56b-e)7E 75-80% B R Ys BE - #§ f RP HPLCR
Synergy 41§k Hydro-RP% ¥ (Phenominex) F ¥ T IR EE - [ FHO0E30%
FEER S0 mMZ B S Z S8R E R (PH 7.5)rh 2 SRt 6 L ARV HE o & 1
TIEVEEEG o B HEEAR O LBREEEEY -
¢ #3-H B HIS3HE C SRR

SIPNMR | *'PNMR | *'PNMR

2 :
O
0 /\(
I o N NH
HO_T—Ow X 373.00 | +3.64(s) | NA NA
oHCc—\/ O
~N 7
HO F
55a

0
______ O. N - -
HO ||= 0 |I= o] F|> o}Q, ~\(() 53295 6.67 21.87(t) 11.51

OH OH ognC— g -6.74(d) -11.63(d)
® w0
56a
NH;
74
P Q 6.33 11.53
oobn by /m 0 2605 1 s a7 | 22O | 11 6a0a)
o F
56b
NH,
0 0 7
Ho—ilsl—o—lu—o—lu—o o N\(N
oo L F}g y 516.00 | -63.2(bs) | -22.45(t) | -11.64(d)
Ho F
56¢
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NH,
o o o N\
I} 1l ]
Ho—B —o-PB—o—t— o~ 0. N~ 21057 | 2331(H) | -11.31
OH OH on VS)S_Z: ° 244 1 10.67(0) -11.94(d)
56d
NH,
0o 9 9
______ N
HO=h—0—P—0—¥ Fow < 5208 | -6.17(bs) | -21.96(bs) | -11.42(bs)
OH OH OH :7 —
HO F
S6e
H 54
k&Y (57a)
O o]
<N:]Ifu\NFl : O <N:]Ij%jt?
HOYjN N//kNHZ 0\ o NN NH,
HO o F

B2 - -2 -F -4 -C-(ZIFEYE T (252 > 31 mg > 0.1 mmol)iFfE

FA 4 7K I IE (3 mL)HR o

EVMERBREBET - 40/ NFZ %
mmol) > Hi##F KEREGWRE -

10% FH B2 A DCM T 27 4 S L 38 22 9 -
NMR (DMSO-d6) 8: 10.72 (s, 1H), 7.88 (s, 1H), 6.47 (s, 2H), 6.18-6.13

ANINE T ERET(50 pL > 0.3 mmol) - fREFF K JER

ANI0E T EREF (100 uL - 0.6

FULIE - FHEYBENTEA3INE

B 57a (20 mg* 50%) - 'H

(dd, 1H), 5.90-5.83 (dd, 1H), 5.79-5.62 (m, 2H), 5.49-5.44 (d, 1H), 5.35-

5.32 (d, 1H), 4.28-4.25 (d, 1H), 4.12-4.10 (d, 1H), 2.60-2.45 (m, 2H),
1.12-1.09 (m, 6H), 1.02-0.96 (m, 6H) ; m/z 452 (M+1) -

7 Bi55
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B & 7 (58a)

0
14 _<NH ¢ _<NPMB ¢ _\<NPMB

HO F HO F BnO F
58-1 58-2 58-3
0 0 0
¢ Nems ¢ News_ /  NPmB
o~ O N > go~_o_N BnO o N~
Bzom 0 Hom 0 ’\(_7’ 0
B0 F B0 F B0 F
58-4 58-5 58-6
0 0 NH,
‘ /' NemB 4 \<N
BnO’@N‘ﬁo BnO’\g ‘< BnO’\CYN_«
HOr., o o)
2\
BnO F BnO BnO
58-7 5s-s 539
7 W
_— HO (0] N_<
F7\“. o
HO F

B4 (58-2) : [A]58-1 (50.0 g > 205 mmol)FAMLEE (250 mL)H & ¥k
HERIIDMTICL (75.0 g > 225.0 mmol) » fE = T HRHFEWIS/NE - iR
@ IMeOH (120 mL) > HFEREE FFEGYIRME R R - KRRV AR
FAEAT » B FI/K¥EMR - BNa SO EHRE > HIRNE » REIERE
B E R HEDMTr{REZATEY(80.5 g > 89%) - M DMTr{RFE Z AT
£9)(80 g0 146 mmol)A i /KDMF (300 mL)H i #8 # 1 ¥% 1 AE A 5 0
#% Es 2 K;CO5 (80.52 g > 583.2° mmol) &z PMBCI (31.7 g » 109.2
mmol) - FEIRBBE THEBELIER - FHTLCEHIRIE - HEARE
BEY > HHAKER - 8Na,SOFBRERE > HRE > SBIERER

[ B 4R 7 58-2 (98.8 g » 90%) o
B fF5 (58-3) © [A]58-2 (98.8 g 147.9 mmol)A#E/KDMF (300 mL)
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i FE RS B ER MNaH (10.4 g » 260.5 mmol) K& BnBr (73.8 g » 434.2
mmol) » HFE2SC N FHERERK - FHTLCEHIKJE - KB X
JEY) - MEAZFEI » A HEKERE - BEREB - BERWE L
(PE:EA=10:1E3:)EHY > B EREOEBRIBuREZTEY
(101.1 g > 90%)  #E25°C FHBnfR#E 2 74 4(101.1 g 133.4 mmol)
R 80% HOAc (900 mL) - F£25C TH#IEESYWIRK - A MeOH
BRI IEY) » HBRET > SR 28 AEKIKRCEM@2.1 g2 70%) - 7£
25C TF A EE(42.1 g 92.6 mmol)JA /K CH;CN (300 mL)H Z ¥R F
ANIBX (28.5 g 121.7 mmol) » # BB SWEIFRI/NG - BRmAIE
C- BHWEEY  HEWFEER HIEH0OEEARZ58-3 (39.2 g ®

93%) o

B (58-4) - [4]58-3 (39.2 g 86.39 mmol)jA1,4- —IELE(250 mL)
7 YA TH R N37% CH,0 (28.1 mL » 345.6 mmol) &2 N NaOHym%s?ﬁi
(86.4 mL » 172.8 mmol) - ZE25C T HRHFE S W2/ » H FAcOHFH]
= pH=7 » [ X JE ¥ h R N EtOH (200 mL) % NaBH, (19.7 g » 518.6
mmol) « FE25C NEHBIE G W3I058 - A 8 MINH,CI/K 5 1 ¥ 5 [ FE
Y - RREAZERIUE S » Hi€Na SO F R EHE - HiRiE - FHUE
EREENT(PEBA=41IE2:DMAESRY > B EACEHBRS BT @
EY(25.5 g 55%) - FEOC N E ZEATAEY(25.5 g0 52.5 mmol)fAf&
KL (150 mL) B 7k CH;CN (150 mL) i ##:¥5 ¥ 1 32 B 75 I B 2C
(6.6 g > 52.47 mmol) - FERE25C THIPLEESWI4/NE - FAH,0% K
RIEY) - HIRMEER - BEGRYEBEBENREAT » B AANaHCO; 3Bk - £8
Na,SO,RZ IR E R /E - HBHE - WWEBE M LML (PE/EA=5:4)5 &
Yy BEE B EAEIERIRZ58-4 (18.1 g 60%) °

B % (58-5) : [ EY)58-4 (18.1 g 30.6 mmol)A{EKDMF (300
mL)H Z B E R RN Cs,CO; (30.0 g » 92.0 mmol) 5% BnBr (10.4 g -
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61.3 mmol) » HFE25C THRHEBEHIER - ANHCIEB X EY - FEA
EEY - BB - BREE > S EREZCEBRZBREZAT
E1(19.3 g0 95%) o 7E25°C FABLARE ¥ FT4%)(19.3 g » 28.4 mmol)
A 48 7k MeOH (230 mL) ™ 7 # # ¥ ¥ & %5 /I NaOMe (24.9 g » 460
mmol)1/NEF - FfAcOH (10 mL)% I IEY) » BiRHE - RWBERE L
#i{L(PE/EA=1/2)R 88 Y) » BEEHEEBIR.CS58-5(11.2 g 54%) -
B {1 (58-6) : fE25°C T 58-5 (200 mg > 0.347 mmol)fR4E /K DCM
(5 mL)F 2 B ER PR IIDMP (168 mg > 0.674 mmol) - F£25C T
RIREGW2/NE - BIREE - HRWEBER LM(PE:EEA=5:1E 1:1)5E
By BEBATEY (61 mg > 81%) o FE-78C T [ EE T 4 % (200
mg > 0.348 mmol) A /K THF (5 mL)rf Z I #8145 JiMeMgBr (1.0
mL > 1.01 mmol) - 7£-78C T IE S Y /N - FINH,CIE I X &
Y BHEAZE - 3 HEEEM(PEEA=S 1R 1 )M RIRHE G H
fH » £5%]58-6 (135 mg » 65%) °
B (58-7) 1 7E0°C T [A58-6 (900 mg > 1.5 mmol)JADCMH 7 AR
FESIDMP (2.5 g 6.0 mmol)  FE0°C T #E#: 1I/NEFZ % > FINasS,05
BREEY - BRER > ERWEBEMN LM A(PEEA=51FE 1)k
@ vy BEWMAEY(700 mg > 78%) - FEATEY(700 mg > 1.52 mmol)
FAMeOHH 2 I ¥R HH Z {5 ¥R ITNaBH, - ZEMHEHEIRE TEB UNFZ%
FAKERESY - BEREE > ERWBER LM (PEEA=5:1F1:1)
TBERY) - 15 F(58-7 (500 mg » 71%) -
B % (58-8) : f£-78°C FEDAST (1.39 g 8.68 mmol)fA4E Kk B FE
(15 mL)F iz EHR R FZFEERNS58-6 (1.0 g» 1.73 mmol) Z W - 7&
IBCTHEBEGWIONE - BEWBEEELST  LERELR
K- BESYWHEABANLGCOERS - RWEB TR Lk
(PE:EA=10:1E 4:1)RBHE 2 EBME S H AT EY (449 mg >
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45%) o FE25°C TS MY ATEY(1.20 g 2.07 mmol)FZ CAN (3.41
g 6.23 mmol)jJAMeCN /K Z3: 13 (10 mL)F 2 B EDIRE - I
Bk (10 mL) - H AEAZERUR &Y - WEREHCERENY - A&
BB TR - FEHMAPEEA=I0:IE2:TET Sy ENMtL - £2
EHEEE IR 58-8 (475 mg » 50%) -

Ui (58-9) 1 FF25C T [58-8 (550 mg @ 210 mmol)fA#E K MeCN
(10 mL)H & B #HE W P EH I TPSCL (725 mg » 2.40 mmol) ~ DMAP
(293 mg > 2.40 mmol) &z TEA (242 mg > 2.40 mmol) - 7£25C BB E
WA - BIINH,OH (25 mL) » HB#FH2/NE - BERER > HRW
B2k | # f (DCM:MeOH=10:1)5& &%) > 75 %]58-9 (300 mg) - 'H ®
NMR (CD;0OD, 400 MHz) § 7.70 (d, J=8.4 Hz, 1H), 7.25-7.36 (m, 10H),
6.13 (dd, J=2.8, 16.8 Hz, 1H), 5.40 (d, J=7.6 Hz, 1H), 5.15 (m, 1H),
4.81 (d, J=11.6 Hz, 1H), 4.40-4.52 (m, 4H), 3.82 (d, J=8.8 Hz, 7H),
3.62 (d, J=9.6 Hz, 7H), 1.35 (dd, J=2.8, 14.4 Hz, 3H) - ESI-MS: m/z
472.1 [M+H] " -

BUfiE (58a) + 7E-78°C T A 58-9 (200 mg > 0.42 mmol)fA & /K CH,Cl,
(10 mLYF ZBRFBEEEIN M= &4 2 CH,CLE#E (3.2 mL ;5 3.2
mmol) - #IE S WIRIE(FE4/NFR)FFEZE-30C » H#E-30F-20C T @
HI/NEF - IWINZER# (1 g)keMeOH (5 mL) » HEMBESYTRE
IS E o BEREHl 0 B #EHERP-HPLC (0-60% B; A: 50 mM TEAA
KEW > B 50 mM TEAAZ MeOHE B ALIZERY) » 15 258a (75
mg) - '"H NMR (CD;0D) § 7.97 (d, 1H), 6.20 (dd, 1 H), 5.92 (d, 1 H),
5.22 (dt, 1 H), 4.98 (dq, 1 H), 4.58 (dd, 1 H), 3.73 (m, 2 H), 1.40 (dd, 3
H) - ’F NMR (CD;0D) & -205.80 (m, 1 F), -188.54 (m, 1 F) - ESI-MS:
m/z 290.4 [M - H] -
EHise6
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B 57 (59a)

HO F TBSO F TBSO F
59-1 59-2 59.3
o)
/ KYNHZ
¢ )
TBDPSO\_ O N‘<\ TBDPSO’\(I 0 WNTN
Ho (Y '8 AR
TBSO F TBSO F
59-4 59-5 59a

BU4% (59-2) © [A159-1 (100.0 g > 406.5 mmol)fAILIE(750 mL)th &2
B F IR IIDMTLCL (164.9 g - 487.8 mmol) - FEE | N BB 15/N
o HI0IMeOH (300 mL) » HFREGYERE TIRERZE LR - Bk
VIV R FAEtOAcH » H FZKYEHR - iBNa,SO M A - BB - &
RERVIE B DCM (500 mL) - AL PR IIKMEE(44.3 g 650.4
mmol) 5 TBSCI1 (91.9 g » 609.8 mmol) - HEEA FTEBEFEXKEREESY
14/]\FF » FANaHCO; & B /K YE R I FEVA VR » 8 Na,SOGZ R E#E - H
BiE BIHERFRCEBRIMEEY - BHEEY(236.4 g 356.6
@ 1mmol)i 272 80% HOAC/K R (500 mL)h - R B TR E S Y150

- HEtOACKHBIE &Y » M NaHCO; 3 K B /K B ik - #&Na,SO,Ez
BEHE  HFERPBELENR(-2% MeOH/DCM)FLIL » 55 2%
% E AR 2 59-2 (131.2 g » 89.6%)  "H NMR (DMSO-d6_400 MHz) &
11.39 (s, 1H), 7.88 (d, J=7.2 Hz, 1H), 5.89 (dd, J=18.0 Hz, J=2.0 Hz,
1H), 5.64 (d, J=8.0 Hz, 1H), 5.21 (dd, J;=J,=7.2 Hz,1H), 5.18-5.03 (m,
1H), 4.37~4.29 (m, 1H), 3.86 (dd, J=3.2 Hz, J=3.2 Hz, 3H), 3.78-3.73
(m, 1H), 3.51-3.56 (m, 1H), 3.31 (s, lH) 0.89 (s, 9H), 0.11 (s, 6H) ;
ESI-MS: m/z 802 [M+H]* |
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8Y 4 (59-3) 1 FEZE B FE59-2 (131.2 g > 364.0 mmol) A 7k
CH3;CN (1200 mL)H 7 ¥ H¥NIBX (121.2 g > 432.8 mmol) « %
FEREWIEIFRI/NE - BRWAIEC - MHILEY > HRFEWR -
FERCEEBRCHEA213 g) - BEEFER14-"EEL (1000 mL)
th o ¥IN37% CH,O (81.1 mL > 1.3536 mol) %2 M NaOH/K ¥ (253.8
mL > 507.6 mmol) - FEER TP ESW2/NE > FER HACOHFFIE
pH=7 - YA T NEtOH (400 mL)K NaBH, (51.2 g 1.354 mol) o
EZER|RTER|EESYI008E - HAHBMNH,CIKERER - HEAZKE
BEY - ®RNa,SOEZBEHE > HEWE - FHWRBEREIT(1-3%
MeOH/DCM) fi t. B &k Y] » B EE 5 & & 8 ik 2 59-3 (514 g ®
38.9%) o

BUfE(59-4) © FEOC T MI59-3 (51.4 g 131.6 mmol)AfE /K DCM
(400 mL) M 7 ¥ ¥ 51 % H0 I 0E (80 mL) B DMTrCl (49.1 g » 144.7
mmol) - FEE| THREXEY 14/ Nk > fER FAMeOH (30 mL)ER ¥ - %%
FRIEE - BREABAYEBEREN(1-3% MeOH/DCM)FLEERY) - B3]
EEAWKRCEDMTH{REZHEY(57.4 g 62.9%) - [ & EDMTr
R hY(57.4 g 82.8 mmol)Z CH,Cl, (400 mL)rh ¥ i Bk 1k (8.4
g > 124.2 mmol) 5 TBDPSCI1 (34.1 g > 124.2 mmol) - FZE FTHELES @
Y14/ - IWHIYLIRY) > B A B KBEIRIEIR > B8 Na,SOF ¢ - Bl
BE > SREEHGEBERZIERY(2.45 g) BHEHEN0% HOAc
KBV (400 mL)F - ZER TEBLREESWIS/NE - AEOACHRBIRES
) - ANaHCO:¥E ¥ S B 7K etk - RNa,SOMZEEHE » HFEBWE
EREEIT(1-2% MeOH/DCM)#E k. » B2 2 H & B #81R 2 59-4 (37.6
g > 84.2%)  '"H NMR (CD;0D, 400 MHz) & 7.76 (d, J=4.0 Hz, 1H), 7.70
(dd, J=1.6 Hz, J=8.0 Hz, 2H), 7.66-7.64 (m, 2H), 7.48-7.37 (m, 6H),
6.12 (dd, J=2.8 Hz, J=16.8 Hz, 1H), 5.22 (d, J=8.0 Hz, 1H).5.20-5.05
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(m, 1H), 4.74 (dd, J=5.6 Hz, J=17.6 Hz, 1H), 4.16 (d, J=12.0 Hz, 1H),
3.87-3.80 (m, 2H), 3.56 (d, J=12.0 Hz, 1H), 1.16 (s, 9H), 0.92 (s, 9H),
0.14 (s, 6H) -

B (59-5) - FEOC MESAR N AIS9-4 (3.0 g 4.78 mmol)[R K
DCM (100 mL)F 2 W HF R MEH-F T k(104 g 239
mmol) - FEE TEABAREREEYS/NE - BiESYE ANaHCO; K
Na,S,05 (1:1)KEWEH - MK Na,SOF S EHE - HIEME - F2E
B o AT B _E#i{L(20% EtOAC/PE)E&Y) » B3 B O A E &Ik
Z (2.5 g 83.1%) -

FOCTHERR THE=ZRE(RE)BEF(6.45 g 16.8 mmo)A &
KTHF (3 mL)H Z RS EINt-BuOK (16.8 mL > 16.8 mmol) » 7%
OCTEMRIEREYS0SHE - ZEOC TERSR T B A N Lk G4
(1.5 g 2.4 mmol)[A /K THF (3 mL)FZ A - FE=IR N R KERE
E Y3/ - ANH,CIZK SR EE I X FEY) » H FEtOAcZEY - R fiE 7K
Na, SO EHE - ARG > BEEB&HY - RYBEMR LM A(Q20%
EtOAc/PE)iE&Y) » B EIEHAEEIRZ59-5(1.3 g 83%) -

B4 (59a) : F£=JB T [AE59-5 (300 mg > 0.45 mmol)fAfE /K CH;CN
@ 2 1) B R E I TPSCL (341 mg > 1.13 mmol) ~ DMAP (138

mg > 1.13 mmol) & NEt; (571 mg > 5.65 mmol) - 7EZE & FB# X FEE
B2/ o WIINH,OH (1 mL) » HEHRKEESYWI/NE - HEAR
BIREGY > HRAKGEE- - ZREEE - HRENE SIESRY - RWE
B EH(2% MeOH/DCM)E &Y - B2 2 B 6 E 82 R & MW 1E &%
EFTAEY) (285 mg > 95.0%) -

R0 N R IEZE AT A (280 mg > 0.43 mmol)jJAMeOH (10
mL)H 72 B R A IINHGE (1.0 g) - HXIEREWEIFL12/NEE - #IEE
&Y BIBRMEIRE - RWEBE M L4 (10% MeOH/DCM)ZE &Y » 5
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FEHEEEIRZ59 (81 mg 61%) - 'H NMR (CD;0D, 400 MHz) §
8.11 (d, J=8.0 Hz, 1H), 5.91 (dd, J=1.2 Hz, J=17.6 Hz, 1H), 5.90 (4,
J=7.6 Hz, 1H), 5.57-5.59 (m, 2H), 4.82-4.96 (m, 1H), 4.42 (dd, J=4.8
Hz, J=24.4 Hz, 1H), 3.72 (d, J=12.4 Hz, 1H) 3.58 (d, J=12.4 Hz, 1H),
2.31-2.41 (m, 2H), 0.99 (t, J=7.6 Hz, 3H) - ESI-TOF-MS: m/z 300.1

[M+H]" -
B Hs7
S w57 (60a)
TBDPSO/‘“. o) N/;:}:O TBDPSOWN/;T\EO How ,\/I;/?\I/NHZ ‘
886 F © TRSG F © ~ Ho F ©
59-5 60-1 60a

B4 (60-1) : FF =B T 59-5 (450 mg > 0.69 mmol)fAMeOH (10
mL)H 2 R T IIPA/C (200 mg) - FE =R TEHL(RER) T 7 X IE
BN - BEESY  BEGEER > SIEQGEERHE
60-1 (440 mg > 97.1%) -

B (60a) © FE=EIE TA60-1 (440 mg » 0.67 mmol)AfE 7K CH;CN
(2 mL)™ Z ¥ R M TPSCl (510 mg » 1.68 mmol) - DMAP (205 @
mg > 1.68 mmol) 5 NEt; (338 mg > 3.35 mmol) - fE =B TN EE
92N - WIINH,OH (1 mL) » F#H# KW NG - FIBARZE
&Y BRKEGEE - BEREE - RWBERE L4 (Q2% MeOH/DCM)
HEY FSHEOCEBRZEEIEZETEY (205 mg > 46.5%)

FEEER T REEEZEAEY (205 mg» 0.31 mmol)JAMeOH (6
mL)H 2 E TP INHGE (0.6 g) - HRIERSYEIRER - BAER
Bk  BEEESGY RBRHEER  ERWYEBEMSE LML (00%
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MeOH/DCM)3E ;%) - BEIEHAEERZ60a (59 mg > 62.8%) - 'H
NMR (CD;0D, 400 MHz) & 8.09 (d, J=7.6 Hz, 1H), 6.01 (dd, J=3.2 Hz,
J=15.6 Hz, 1H), 5.89 (d, J=7.2 Hz, 1H), 4.95-5.12 (m, 1H), 4.41 (dd,
J=5.2 Hz, J=17.2 Hz, 1H), 3.75 (d, J=12.0 Hz, 1H) 3.56 (d, J=11.6 Hz,
1H), 1.73-1.80 (m, 1H), 1.55-1.63 (m, 1H), 1.40-1.46 (m, 4H), 0.92 (t,
J=7.6 Hz, 3H) + ESI-MS: m/z 301.8 [M+H] *

HHI58
S5 (61a)
@ 2
al
rappso~_ON _<O TBDPSO‘\(I v
HO\\\“ / / ?]’ e
TBSG F ™80 F ©
59-4 61-1
TBDPSO = N\=0 HO—~ o 7 '
\T\‘\(J‘N\]]/NH \’—\(__7’ N
TBSO  F HOo F O
61-2 61a

S (61-1) * FEOC N EAR TA59-4 (1.5 g 2.39 mmol)FAFEK
.DCM (100 mD)F ZEBEPRMEL-BT S5HBEG2 g 11.95
mmol) - EER THEHFENEREGWS/NE - BIESYIEANaHCO; K
NayS,0: VW » B B KRR - RMAKNa, SO EHE » HiE
fE > SEEHABEBRCHEEFEYA.Sg) -
FOC T RMEPEY(L.S g 2.39 mmol)[ATHF (12 mL)H Z &
B R AR IR EE (2.4 mL > 7.2 mmol) - fE0C T BELFEES
Y2/ - BB MBERFE % - HERNNHCIR R K EY) - FIDCMZE
WMREEREEY  HEKEGRERE R HEE  S3HRE61-1
(1.5g) -
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BU 4% (61-2) © [61-1 (1.5 g » 2.39 mmol)A#E/KDCM (50 mL)H1 2
VAR R IR - T BT (4.5 g0 10.6 mmol) - EEIR T RIFKIE
BAYIBE - BIE4SYHEANaHCO; §; Na,S,0; /K B 1 o 73 B A
B FEEKEEE > iR BBE  SIERY - - RYBER LMA
(10% EtOACc/PE)E &Y > BEEHGE®RBR P MY O07 mg >
58.6%)

CHEOCTEARTHREFHE)ZFERSG.0 g 14 mmo)HE
7K THF (8 mL)H 2 B& % F ¥ it-BuOK (12.6 mL > 12.6 mmol) - 7=
BETHEBESWS0SHE - FOCTEAR T EHIR N Lt F % (900
mg » 1.4 mmol)[AE/KTHF (4 mL)FZHER - EEB TRHEKERS ®
i3/ o FINH,CUKBS IR X EESY) > B ADCMZERL - 7 #EH
HeE o FHEEKIRIR - B8R HiRNE > BEIERY - MR B E R
(5% EtOAc/PE)E Y - BRI E B ABEENZ61-2 (700 mg » 78.0%) °

BU4E(61a) | EZJE TW61-2 (298 mg > 0.46 mmol)AfE/KCH;CN
(5.5 mL)H Z ¥ ¥R N TPSCI (346.5 mg > 1.14 mmol) ~ DMAP (139.6

" mg > 1.14 mmol) & NEt; (115.6 mg > 1.14 mmol) - 7E % B N #E#H X JER
W2/ o IRIINH,OH (1 mL) > EEB\HFESGYI/NE - FADCMMK
BEAY 0 BN - SEERE  FEARE e Rkr @
B EEY - RWBEME Liit(2% MeOH/DCM)ERY) > BEIEH
@ [F R S IEZ T AT £ Y (250 mg > 85.0%) -

FEIR T A EZEATEY(250 mg > 0.39 mmol)fRMeOH (10

mL) e 2 ¥ W R VR DINELF (1.0 g) = 6 S FE YD IE i 12/1NBF - SBUEIE &

) BBFEEW - RWRBEME LMA(10% MeOH/DCM)EERY) © 5 Z]
S HEEEIRZ61a (55 mg > 49%) - '"H NMR (CD;0D, 400 MHz) 3§
8.11 (d, J=7.6 Hz, 1H), 6.21 (dd, J=4.2 Hz, J=14.0 Hz, 1H), 5.91 (d,
J=7.6 Hz, 1H), 5.10 (dt, J=4.8 Hz, J=53.6 Hz, 1H), 5.13 (brs, 1H), 5.00
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(brs, 1H), 4.46 (dd, J=4.8 Hz, J=11.6 Hz, 1H), 3.83 (d, J=11.6 Hz, 1H),
3.54 (d, J=11.6 Hz, 1H), 1.84 (s, 3H) « ESI-MS: m/z 285.9 [M+H] *

B #1159
B 1 25 93 (620)
o (_<NH2
TBDPSO ZN\=0 7 NH aY
EWN/\T///\'\E TBDPSO\(—O‘7,N_<O o /\(fj' N_%
850 F © = AR
TBSO F HO E
61-2 62-1 62a
. ' 5&6%(62-1) P FEZEBE NE61-2 (400 mg > 0.63 mmol)ﬁ/q\MeOH (10

mL)F Z B P EIIPA/C (400 mg) - FEE R T EH(RER) TE#H X IE
s/ - BIEEGY 0 BIREREK  fRIEnaBEBERCHEE62-2
(350 mg > 87%) o
BRI (62a) : FEZ=JE FA62-1 (350 mg > 0.55 mmol)fAfE 7K CH;CN
(6 mL)th 2 ¥ TN TPSCl (414 mg > 1.4 mmol) - DMAP (166.8
mg > 1.4 mmol) & NEt; (138.1 mg > 1.4 mmol) - FE=E{R MR NIEES
Y2/ o WSHIINHOH (1 mL) > HEBBXEWINE - HEAREBER
@ o HAK¥H - SBERE 5 LER STESY - "W
BEE LA (2% MeOH/DCM)EE &Y » B2 2 H & & 8B R 2 e
BHEATEY (300 mg » 85%) -

FEZER T REEBEZEMNEY (300 mg > 0.47 mmol)AMeOH (10
mL)H 2 VST R R INELE (1.5 g) - R ERSYERRR - walE=
Be  BEESY EHEE®R  RYBESE LML OA%
MeOH/DCMH EY) > BRI E A EBEIRZ62a (83 mg > 61%) - 'H
NMR (CD;0OD, 400 MHz) 6 8.12 (d, J=7.6 Hz, 1H), 6.22 (dd, J=6.4 Hz,

W

N

J=12.4 Hz, 1H), 5.94 (d, J=7.6 Hz, 1H), 5.25 (dt, J=5.6 Hz, J=54.0 Hz,
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1H), 4.38 (t, J=4.8 Hz, 1H), 3.72 (d, J=11.6 Hz, 1H), 3.67 (d, J=11.6
Hz, 1H), 2.31-2.42 (m, 1H), 0.99 (2d, J=7.2 Hz, 6H) - ESI-MS: m/z
287.8 [M+H] *

HH60
| D
B &Y (63a)
0 o) 0
< NH / NH ¢ N
. H - \ .
HO—*
MMTrO o MMTrO  F
63-1 0 63'2 833 o
/ N /
NH o—’\N NH
OO N—QO {CDJ, HO~\ /O N—<O
TIO—"" = . =Y\ L\ _—
MMTIO  F MMTIO F MMTIO  F
834 63-5 NH, 63-6 NHDMTr
\
</ NH </ \N </ N
N—{ BSO~\_O N Ho~\_O N
c—" _ C— I _— - — —_—
MMTIO  F MMTIO  F MMTIO  F
63-7 63-8 63-9
NHDMTr NHDMTr
~0
/ \N P“O / \N \P/o NH
- —
O;\&N_&O OO’ =\_ 0 N_< N 2
cl— — T o —
Cl—"\__/ Cle
MMTrO F MMTIO F HO\‘ - O
63-10 63-11 63a

#1485 (63-2) ¢ [A63-1 (50 g 203 mmol)fA % K I IE (200 mL)H >
IR T A INTBDPS-Cl (83.7 g 304 mmol) - FEE R T X EETTIR
H o EREBTRERK  BSERRY - BEERYSENRZE ZEEEK
ZME e TREERE > HEKER  SMERSERE  EERE TEE
HBE 2 HEWRR S5 -OTBDPSEL (94 g) -

E5'-OTBDPSE(94.0 g > 194.2 mmol)jA£E/KDCM (300 mL)d >
VYR R IS BE 4R (66.03 g » 388.4 mmol) = BRI KE (235 mL » 1.94
mol) - EER THEHFEEY - KESHRBEBEBBEFISHE) R B
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BEWEAIEIC - LEMERAMERGE=F¥HER(2393 g
776.8 mmol) » EEEW THERESYREL - REVWE L BERES
%) > B FIMTBER B - MM H1 MEBE - HEKRS%IKEEH
VEIRIATE o IRFIBNE IR A AT HEEZTER  S3E%aN
Wk 2R GE S THEY -

7w 2R E S S R E (100 mL)F > B ZERE T B4
B - BRBYIRERE/KTHF (250 mL)® » H FITBAF (60 g 233
mmol)E ¥ - EE B TMLBESW2NE » AERE FTBBREHR - &
REVIERNZEEZET o B R S5 R B K AR - KSR
BREEE IR o 1% EEZETRBREE - EHEEER(PEEA=S:1 " 1:1)
WLTRER Y - BRI EHEERIRZ63-2 (91 g 86.4%) -

B1% (63-3) © [163-2 (13.5 g» 26 mmol)JADCM (100 mL)H & ¥
RN BE(6.17 mL > 78 mmol) » B¥EWHAIZE 0T - ALEBER
RN -B T m iz (33.8 g0 78 mmol) - FEEE TR KBRS W4
JNEE o B NapS,05 VR (4%) . i B 48 63 7k V5 YR (4%) Y8R 50 I B 990 (6 YA ik
FETEpH 6 #9150 mL) - WHRESWISHE - SHERE - AR
AKPeE 0 E7EIREE TN - ST ZIERZ(100 mL)F - A
@379 F B KERCL2 ¢ 10EE)RK2 NEELHIKER(10E ) B

VR EEBRTEANERAYEE - EXETERS/NEZE

FI 8 FINH,Cl (#9150 mL)H AR B 6 S LKA « 7810 B T I8

&Y - BRGMASTNZBZEES%EREMN M - HHEBAE

FE KIS  REBRSEER BLER BAOSREEBEW

(MeOH:DCM=100:1-50:1)#fi (LB 8% - BEIE G ERIRZ63-3 (9.2

g 83.6%) o |

BU{% (63-4) © H563-3 (23 g 42.0 mmo)EE FEH A B K - 1552

B9 VS R A 8 K DCM (250 mL) R HEIE (20 mL)H » Sl w A=

C171309PA doc -221 -



1639612

-35C - IO EZF BRI =& FEKEF(24.9 g > 88.1 mmol) - 7£-
35C THBBRKEWA054E - ETLC (PE:EA=2:1K%DCM:MeOH=15:1)&
N ESERR > F£0C THKGO mLBERXEY - BE|EGY305
# > AEAZEL - &Na,SOFEE M - AREWEBEBEE - £IKE
TIRMEIER - FEHEHEMLEET(PE:EEA=100:1-1: DM ERY) - B B
B I B IR 2 63-4 (30.0 g > 88.3%) o

B8 (63-5) : H#F63-4 (30 g 36.9 mmol)EE IR ILZXFWRI K » K AT
BE-= F FEERE VAR EAKDME (150 mL)H - mAlE0C - HHS
L ER (60%TRY) YA © 1.5 g 40.6 mmol » 1.1EE)RHE - E=ER T
BRKERSWIUNE > EETLC (DCM:MeOH=15:1) B R - =& F
TEMEEEIE & B TP 62,5 -FRBT R MY - iin& L #E(4.6 g » 110.7 mmol >
3ER) ARERBLNT - KESYWEBEIN100 mLyEME 8 KX
ZEEZEET - SEEEMAAE AWEKER > BEEREBETEE 53
63-5 -

B4 (63-6) © 1§ 63-SYSRFATHF (150 mL)F > A FE 1 NE S LK
B (#3541 mL > 40.1 mmol > 1.IER)EHEK - EZBE TEBEEY
1/NEF - FEEHLCMSEEHI S FE - F 4> 8 FO Rk BR &0 8 (9 60 mL)FF 8 [ &
Yo BRAZEBRZEEZER - #ZBRERSE)EHE - EEWKE TIRE - 35
B Mg T (DCM:MeOH=300:1-60: )t 7R && ¥ - 52 2 H BN
7 63-6 (18.3 g 87.6%) -

B 6t (63-7) : [[M63-6 (18.3 g 32.33 mmol)AfE/KDCM (150 mL)
dh 7 ¥ W& B %R D TBS-CL (17.7 g » 64.6 mmol) K BK W (6.6 g » 97
mmol) - FEE{| FNMENXEETRE - HAMENREY - H HFDCMZ
By - SEEEHEE > FEEKBENE - BNa,SO 870 » HiBHE - BERERE
T (DCM:MeOH=300:1E 80: )M BEAY) - FE E QAWK Z 63-7
(18.4 g » 83.7%) °
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BU R (63-8) : FH2,4,6-=FENEXEE & (TPSC1 » 16.3 g 54.0
mmol)fE ¥ 63-7 (18.4 g+ 27.1 mmol) - DMAP (6.6 g 54.0 mmol)}
TEA (5.4 g > 54.0 mmol)j)AMeCN (450 mL) Z V&5 - FE=| T HEHBE
EY3/NE o HRIINH; H,O (70 mL) » HBHE G2/ - FEJET
ABHEW - BNRYWEBEN LM A (DCM:MeOH=100:12 15: 1) &Y -
B2 % A F AR 2 63-8 (18.0 ) - |

B4 (63-9) : [ 63-8 (18.0 g 26.5 mmol)AE/KDCM (150 mL)Hr
LEWEPHRM=FEMENE®.1 g 66.3 mmol » 2.5F &) ~ THERIR(4.5

g 26.5mmol» 1.0% 8/)%EDMTrCl (13.4 g+ 39.7 mmol » 1.5 &) - £

® EETHEKEETRE - BEESY - AE/KEKEE®R - BFDCM

ZEE - HEEHE > BNa SO - AN - #EHEH /& (PE:EA=

60:1Z23: )i hBER Y » EF AWK - BEHRRWEBERTHF (150

mL)d > HYMTBAF (10.4 g> 39.7 mmol » 1.5% &) - F=EE FHEK

TEETIRE - BIEESY - B/ > EFHEAZEL - S BEEH

J& » ®NaSO.Hz R - HIR#HE - 3 HE BT (PE:EA=60:1 2 EA)#i {k
e 0 BEEEAWIHRIRZ63-9 (21.3 g 92.4%) -

B (63-10) : ZEOC TAERAR TM63-9 (2.0 g 2.3 mmol)[AfEAK

@ DCM (20 mL)d i R TR I E AR - T S B (1.95 g 4.6 mmol) -

EERTEBENREYS/NE - FHEtOAc (100 mL)EEEEY » HHM

FINa,S,057K Y& 1 EL 8 AINaHCOs /K WM IR E e WE - BEHWBE R

JEAT(PE:EtOAc=2: DH(LHEY - S EEEEBRZ63-10 (1.8 g -

90%) °

BUfF(63-11) : ZFOC THERR TR FE B IY HES (390 mg

1.68 mmol)[AE K THF (10 mL)F Z WK PRI NaH (84 mg » 2.1

mmol) - FE0°C MR K IEW30558 - FE0C T EHWURIN63-10 (1.2 g

1.4 mmo)[AfE/KTHF (10 mL)F ZER - EEBR THEAKEESY!]
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INEE - A AINH,CIKBAREBEBRRIEY > BFEBHYBERENR
(DCM:MeOH=150: 1)L HHEY > BRI EECEEIRL63-11 (1.2 g
88.2%) - '"H NMR (DMSO-d6, 400 M Hz) & 8.51 (s, 1H), 7.46-7.09 (m,
22H), 6.88-6.82 (m, 6H), 6.62 (q, J,=17.2 Hz, J,=22.4 Hz, 1H), 6.12 (d,
J=7.2 Hz, 1H), 5.86-5.75 (m, 2H), 5.43 (d, J=25.2 Hz, 1H), 4.63 (dd,
J=4.8 Hz, J=21.2 Hz, 1H), 4.45 (d, J=12.0 Hz, 1H), 3.94 (d, /=12.0 Hz,
1H), 3.72 (s, 9H), 3.53 (q,. J=11.2 Hz, J=16.0 Hz, 6H) - ESI-MS: m/z
971.59 [M+H]" -

B4 % (63a) : 7E80-90°C F##63-11 (1.0 g > 1.03 mmol)f280%
HOAc (46 mL)H Z W2/ - BRER - BFEEWRBEEENR ®
(DCM:MeOH=20: )i b EY - FI 20 A E B < F H % (337
mg > 82.3%) - #& VB EHRMeOHF - HERMIEPA/C (300 mg) = 7F
H, (1 atm) TEHREESYWI/NG > BRERE - BRER - ERYE
B LML (DCM:MeOH=20: ) B&Y) - FE E H A EERZ63a (192
mg > 63.9%) - '"H NMR (CD;0D, 400 MHz) § 7.60 (d, J=7.6 Hz, 1H),
5.87 (d, J=7.2 Hz, 1H), 5.70(dd, J=2.0 Hz, J=21.6 Hz,1H), 5.31(m, 1H),
4.67 (dd, J=5.6 Hz, J=19.6 Hz,1H), 3.80(m, 2H), 3.75 (2d, J=2.4 Hz,
6H), 1.92-2.20 (m, 4H) - *'P NMR (CD;O0D, 162 MHz) § 35.77 - ESI- @
MS: m/z 400.0 [M+H]" - |

B H61
845V, &Y (64a)
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\O/F[’\/ |\O/ \r |
0 ~ F
64-1 64-2
NHDMTr -0 \ -0 \
(_< I\D ye I:’,O
E 0
WN—& //YNHDMTr //YNHZ
CI—"\/ Cl— \77/ > Ol
MMTrO F MMTro\‘ /F O H(j
63-10 64-3 64a

U (64-2) : [G164-1 (1.0 g > 4.3 mmol)ATHF (20 mL)H & ¥ ¥ th
ZHONaH (120 mg > 3.0 mmol) > BEOC THEAENIERE S I/INE - &K
JiSelectfluor (1.2 g- 3.4 mmo)ENERESG %EF‘ RWEER AR

@ cavmiiilEY  SEEEGEEBRZ642 (500 mg 57%) - 'H
NMR (CD;0D, 400 MHz) § 5.65 (dt, J=14.0 Hz, J=44.8 Hz, 1H), 3.90
(d, J=9.6 Hz, 12H) o

i (64-3) : FFOCTHEERAR THAIEY64-2 (390 mg > 1.68
mmol)R 4K THF (10 mL)H 2 ¥ T ¥R INaH (84 mg > 2.1 mmol) »
FEOCTERNIEESGYI05#E - LOC TEHEIRIG63-10 (1.2 g 1.4
mmol) R /K THF (10 mL)FZHE WK - EE B THEBERIEREW 1L/
¥ o ABAINH,CUKB R ERZIEY) - BighE B EBBY - RWE

@ =it LAtifb(DCM:MeOH=150:1)2 &%) - B2 E = A E R 2 & 64-
3(1.2 g 88.2%)

545 (64a) * 7£80-90C TE#HELI64-3 (230 mg > 0.23 mmol)j?
80% HOAc 3 mL)F Z W2/ K - RWRBE & L # 4 (5
DCM:MeOH=20: 1 5Bt EY » SEEHCEEBIRZ64a (54 mg >
53.7%) - 'H NMR (DMSO, 400 MHz) § 7.69 (d, J=7.2 Hz, 1H), 7.37 (d,
J=1.6 Hz, 2H), 6.62-6.78 (m, 1H), 6.40 (d, J=5.6 Hz, 1H), 6.03-6.07 (m,
1H), 5.77 (d, J=7.6 Hz, 1H), 5.61-5.64 (m, 1H), 5.48-5.51 (m, 1H),
4.60-4.64 (m, 1H), 4.38 (d, J=11.6 Hz, 1H), 3.98 (d, J=11.6 Hz, 1H),
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3.75 (2d, J=11.6 Hz, 6H) - ESI-MS: m/z 416.3 [M+H]" -

H pi62
Bl {5 ¥ (65a)

NHDMTr NH,
0] { \< (0] { \<
\ /F/’I F / N \ P” F / N

36\?\.&”#\% oA oM
) —— %) °

MMTIO F HO E
64-3 65a

7E80-90°C T ¥ MH2L64-3 (230 mg - 0.23 mmol)[¥80% HOAc 3 @
mL)H 7 BIR2/NEF - RWBE R i (FADCM:MeOH=20: 134 & )HH
E > B EHAEEIRZ64a (52 mg > 33.7%) - 'H NMR (DMSO,
400 MHz) & 7.59 (d, J=7.2 Hz, 1H), 7.32 (s, 2H), 6.25-6.28 (m, 1H),
5.86-6.02 (m, 2H), 5.73 (s, 1H), 5.31 (d, J=14.0 Hz, 1H), 4.72 (d,
J=16.4 Hz, 1H), 3.90 (d, J=10.0 Hz, 1H), 3.73 (2d, J=11.6 Hz, 6H) -

E 63
B L& (66a)
NH, NH, ‘
O VR o] /N
NAP F ¢ N NP F N
Ed\a\{)})"—ﬁo o4 0 N_<o
CI_‘\\\ \ / Cl__\ \ /
HO F HO F
64a 66a

FEE FTHEH, (15 Psi) T#8# 64a (130 mg > 0.3 mmol) R
EA:MeOH (5:1 > 20 mL)R ZEW2NE - BIENXEEEY - BB -
BB EEY) o NWBE R L (DCM:MeOH=20:1)E ;%Y - BFE
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i [E B2 4R 2 66a (70 mg > 54%) - '"H NMR (DMSO, 400 MHz) § 7.61
(d, J=7.2 Hz, 1H), 5.87 (d, J=7.2 Hz, 1H), 5.58-5.80 (m, 1H), 5.26-5.47
(m, 2H), 4.97-5.03 (m, 1H), 5.58-5.80 (m, 1H), 3.73-3.94 (m, 6H), 2.33-
2.59 (m, 2H) - ESI-MS: m/z 418.3 [M+H]" -

H Pl 64
LS Y (67a)
1 9 (IJI il
/\O I\/IID\O/\—>/\O/EYI\O/\
A e
‘ 67-1 67-2
NHDMTr NHDMTr \\o o(
7 N /Y P
“NA_p N F 0
Og\@Nﬂo O’P/ o N Lo N// ik
Cl— A // cl— O Gl 7]/N
MMTrO F MMTrd F HO\‘ "zF (0]
63-10 67-3 67a

BUfE(67-2) : [@67-1 (2.0 g 6.9 mmol)ATHF (20 mL)H 7 ¥ ¥
s hINaH (110 mg » 2.8 mmol) » HFOC THEBENEREY I/NE - 7’
i Selectfluor (5.0 g > 13.6 mmo)E X EREGHF - HEENNE,CIEF

@ K€ > HFBAZEIL - 2EERBE - Lk BREE > REEED -
MR BERE LHA(REAREEEY REIEQEEREIRZ67-2 (600
mg * 28.3%) - '"H NMR (CD;OD, 400 MHz) & 5.65 (dt, J=14.0 Hz,
J=44.8 Hz, 1H), 4.24-4.46 (m, 8H), 1.35-1.39 (m, 12H) -

B (67-3) : EOCTHAEER TM67-2 (2.14 g 7.0 mmol)AfEK
THF (10 mL)H 2 SR FH R IINaH (84 mg > 2.1 mmol) - Z£0C FR#X
FEE A Y3054 - F£0°C T E IR I63-10 (3.0 g 3.5 mmol)fA &K
THF (10 mLYFZHER - EEB TEERERESYI/NE - @M
NH,CUKB R X EY) » BB BEBRY - RYWBEMR LML
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(DCM:MeOH=150:1) B8 Y] * REEFAEEARZHE67-3 (2.9 g
79.5%) -

B (67a) - 7£80-90°C FHEHHHEL67-3 (1.0 g > 0.98 mmol)}i280%
HOAc (25 mLYF W2/ K - R BEMRE LM AH
DCM:MeOH=20: 155V EY » REEHGEBIR Z67a (133 mg
32.5%) - '"H NMR (DMSO, 400 MHz) § 7.67 (d, J=7.2 Hz, 1H), 7.34 (d,
J=12.8 Hz, 2H), 6.33-6.69 (m, 1H), 6.05 (d, J=6.8 Hz, 1H), 6.00-6.05
(m, 1H), 5.76 (d, J=7.6 Hz, 1H), 5.45-5.61 (m, 1H), 4.60-4.63 (m, 1H),
4.08-4.14 (m, 5H), 1.23-1.29 (m, 6H) - *'P NMR (DMSO, 162 MHz) §
1.93, 1.30 - ESI-MS: m/z 466.1 [M+Na]"

HHl65
B0k L5 71 (68a)
\\Q o( LQ ,o(
WNHz ~0 WNHz
CI\Q‘ CI\(_T
HO HO'
67a 682

EEBE TEH, (15 Psi) T##:67a (130 mg > 0.29 mmol)fAMeOH
(20 mL)H Z K2/ - SBIRK ER S - BB BEBEY - B
BB E i LA (A DCM:MeOH=20: 15 B )R trY) > RE EH QAR
Rz 68az JEH B REB B AW (90 mg - 69.2%) - 'H NMR (DMSO,
400 MHz) 8 7.61-7.68 (m, 1H), 7.28-7.38 (m, 2H), 5.89-5.95 (m, 1H),
5.58-5.79 (m, 2H), 5.18-5.39 (m, 2H), 4.53-4.85 (m, 1H), 4.04-4.39 (m,
4H), 3.71-3.83 (m, 2H), 2.21-2.35 (m, 2H), 1.21-1.27 (m, 6H) - *'P NMR
(DMSO, 162 MHz) § 18.2, 18.02, 17.73, 17.56 - ESI-MS: m/z 446.1
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[M+H]"
E #66
B & 7(69a)
0
o} 0
NJj
¢ NH o—lNI 7 NH
Tf0\_0O N_ﬁo \° HO™\ 0 N—<o
Tfo_s“" [/ —— TIO—"\_/ ———— MeS—" \_/ -
MMTIO F MMTrO F MMTIO F
63-4 o 69-1 NH, 69-2

NH,
\
" </N «N ¢ N
MMTFO~N © N—QO MMTrow 5 HO—\__.O N—ﬁo
. Mes—"\ / ——— MeS—" A\ J . Mes—"

MMTIO MMt F HO F
69-3 69-4 6%a

BULEHE (69-1) © % 63-4 (3.0 g > 3.69 mmol)EH FZRILZRFE IR = AT
B = H FEREEEENMKDME (20 mL)H - FEBEAIZEOT
H ASAIR60%EIHER 5 177 mg > 0.43 mmol)EHE - FEER M E
¥ EY)1I/NEF(TLC (PEEEA2Z DR RE-ZFHRERES2BRAR
B2 -BRETHREY) RIEREYAIRKREMAME-FREEBEIART
_.j—-_[/:’;%% o

B (69-2) : EOC T ERR TH LM BHEKERS YR EHN
NaSMe (9.0 g > 0.13 mmol) % 15-5F-5 (4.87 g » 22.14 mmol) - FEEE T
BB 2/ NF(TLC (PEEA=L:D)RERIESE) - B/AKEBERED -
FABOACKEUE &Y - M /K - B MeSO 52k - BIEEEY
HERE BRB&®Y  MKRWBEH LMACPEEA=S2)EGY » &F
EHEEERT69-2 (1.23 g 59.0%) °

BUfR(69-3) - TEBE TERAR TM69-2 (1.34 g 2.32 mmol)jA
JKDCM (10 mL)d 7 #B#E W R IMMMTrCl (1.32 g > 4.64 mmol) -
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AgNO; (1.17 g 6.96 mmol)&zaagu&nﬁz(l.m g > 11.6 mmol) - 7F5
B T ERFREREGYUNG(TLC PEEA=L:D)ERZETE) - #EIEE
a9 BHiEfE - RYWBEME EMAPEEA=S:D)ERY »r BEHEQE
VARARZ 69-3 (1.31 g > 66.5%) -

S5 (69-4) : IE=W TAEAR TIW69-3 (900 mg > 1.06 mmol) A&
7KMeCN (9 mL)F & ¥ F % JIDMAP (259 mg > 2.12 mmol) + TEA
(214 mg > 2.12 mmol) K TPSCI (640 mg > 2.12 mmol) - ZE=E FHEHK
FER & ¥2/NF(TLC (DCM:MeOH=10:1) B/~ X FE5E %) - A IINH,OH
(10 mL)» HES#HEXKERESEY I/ NREOCMSBRXIETE) - AKH
BEVE VR » FIBtOAcZEY - A1 M HCI ~ 8 FINaHCO; K, B 7k 3% 5 5 1%
J& - Hi&MgSOF21¢ - BIEEGY - LBfE > BREEY  NYBE
B A (DCM:MeOH=70: ) &r Y] - B E 2 H B E#AIRZ69-4 (870
mg > 68.5%) -

BU4# (69a) : #69-4 (800 mg > 0.95 mmol)IFFER80% HOAc/K Y
(50 mL)yd - G RIEEEGYWIMBAETSCRELCMSERKESRZE) -
BHEREEEGY  HRWBEMRE L (DCM:MeOH=15:1) » B F| &
& E R 69a (180 mg» 62.5%) - '"H NMR (CDs;OD, 400 MHz) §
8.05 (d, J=7.2 Hz, 1H), 6.11 (dd, J=3.2 Hz J=15.6 Hz, 1H), 5.87 (d,
J=7.6 Hz, 1H), 5.05 (dt, J=4.8 Hz, J=53.6 Hz, 1H), 4.47 (dd, J=5.2 Hz
J=17.6 Hz, 1H), 3.83 (d, J=12.0 Hz, 2H), 2.84 (d, J=14.4 Hz, 2H), 2.15
(s, 3H) « ESI-MS: m/z 305.8 [M+H]" - |
B pHle7
Bl iE S (70a)
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MMTIO  F ‘{ZO

63-5 70a

163-5 (100 g 182.5 mmol)jAMeCN (2 L)t Z A HIRN6 N
HCUKYE (LS g) » 740°C FHEIE SWT/INE B 25%E K B
(58 o) R RIEpH-SF6 - BBESY - BIEE - APEE— 5% -

@ sz rEEBRY LG22 g0 60%) - FHEMYG22 g0 109.5
mmol) » TEA (22.1 g 219 mmol) & DMAP (1.34 g > 11 mmol)/AMeCN
(1 Ly Ba W bR InE THEF(69.2 ¢ 438 mmol) - 7E I T
I3/ - 35 IR IIAK (200 mL)FEW R E o E FI2-Me-THF (800
mL)ZEEY - F B NaHCO, B Bk B G G - &I G148 - H oA
i BETEERY) - E RS R (10% B /B ) - 531 B B e
Bauk > 70a (42.3 g 89%) - 'H NMR (CD;OD, 400 MHz) § 7.65 (d,
J=8.0 Hz, 1H), 5.95 (dd, J=2.8, 20.4 Hz, 1H), 5.55-5.74 (m, 3H), 4.33-
@ 441 (m, 2H), 3.88 (s, 2H), 2.57-2.72 (m, 2H), 1.14-1.22 (m, 12H) -
H 568
LG &1 (T1a)
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o 0
N
7 \H 0—¢ j
Tro~\_O_ N O
Tfom, O——— 8\ / T =
MMTIO  F MMTIO
63-4 -

NH,

</ \:N
MMTro—~\_O LN HOYYN{\O
e Y B—"{_

MMTIO  F HO F
71-2 71a

/\1
Z "0
@I

O

B (71-1) : FFO0C T A63-4 (4.2 g > 5.17 mmol)JADMF (50 mL)th
Z YRR IINaH (227 mg 60%5EX¥E > 5.7 mmol) « ZE0°C F#E#IE
B2/ > BERANLIBr (1.34 g- 15.5 mmol) - fEZ={ T HEBIES
YRR » AEA (150 mL)#: % - B FERME FH K L BEZK PRIk - 8 Na,SO,57
BREMRE > BB NWRBEMRL > FA10% EA/PEEBEMIESRY
BEEEOEBARCTI-1 (2 g 66%) -

BUfH(71-2) - ZEOC FAET71-1 (1.74 g » 2.9 mmol)JATHF (20 mL):R
B EINL N NaOH (3.2 mL » 3.2 mmol) » HFEOC T #E#HE S Y2
N o IR B2 ECFREA (100 mL)EE7K (20 mL):Z [ @ HR&Na;SO457
BeEtE  HERBEE  RWEBERL  H20% EA/PEREBEMMAE ®
BY 0 G EREAEBERZS-OHTEY(1.6 g > 90%) -

[F]5'-OHATAEY) (2.3 g » 3.76 mmol)[RfE/KDCM (20 mL)H 7 ¥
RN = B EE ML IE (0.8 g0 6.7 mol) EMMTrCl (2.7 g » 8.7 mmol) » 7£
ERTREREBECSYRE - BIRESY) - BB HMFNaHCO;/K
IR B K ek 0 R Na SO » HBgHE - RWBERL > F10%
EA/PEFHEM MR GY) - BEEFAEBEBNRZTI-2 (248 73%) -

BUff(7T1a) - FFEJW T HT71-2 (2.4 g 2.72 mmol) A #& 7k CH;CN
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(30 mL)H 2 YA F ¥R I TPSCl (1.65 g 5.44 mmol) ~ DMAP (0.663
g’ 5.44 mmol) & NEt; (1.5 mL) - 7=/ T BB S/ » BRI
28%E K FE (30 mL) - BB AW UNE - FHEA (150 mL)BBIES
Yy > BAHMEAK - 8EFINaHCOs/K B R Bk ek - BEREH > AR
WBER L > F2% MeOH/DCMEEEM L ERY - BHEHAEBR
MR AT (1.5 g0 62%) -

B E ZEATAEY(1.35 g0 1.5 mmol)¥A#E X 80% AcOH (40
mL)H > BEE60C THEBIERESY2/NE - BHEESY > ERWEBER
ko 5% MeOH/DCMY{E BB BERIMAEERY - SR E0AEEAR
Z71a (180 mg’ 35%) - 'H NMR (MeOD, 400 MHz) & 8.00 (d, J=7.2
Hz, 1H), 6.12 (dd, J=3.6 Hz, J=15.6 Hz , 1H), 5.88 (d, J=7.6 Hz, 1H),
5.10 (dd, J=4.8 Hz, J=53.2 Hz, 1H), 4.59 (dd, J=5.2 Hz, J=16.4 Hz,
1H), 3.95 (d, J=11.6 Hz, 1H), 3.76 (d, J=11.6 Hz, 1H), 3.70 (d, J=11.6
Hz, 1H), 3.63 (d, J=11.2 Hz, 1H) ;: ESI-TOF-MS: m/z 337.9 [M+H]*

E B 69
B E Y (72a)
‘ (_/(o HO 0 0
4 _<NH >/_/(NH
HO\_ON HO—\ O N
MMTr°63_6 MMTO  F MMTIO  F
724 72-2

O NH, NH,
7\ }/ <
N
MMTrO’\@, _<o _wmo o N Ho«\_&N%\O
CI— / CI— - . - C[_\“ ~ .
MMTIO  F MMTIO  F HO F
72-3 724 72a

B (72-1) : [@63-6 (1.0 g 1.8 mmol)fA1,4- " BEJZ(2 mL)H Z &
WHIRITEA (3 mL)f&37% HCHO (3 mL) - f£60°C T XEREGY)
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10/NEF - EEETKREVRERLZE  BEHERERWBERE LM
£ (DCM:MeOH=100:1-30:1) &%) » B E E 5 AWK Z72-1 (470
mg > 45%) - '"H NMR (DMSO0-d6, 400 MHz) & 11.4 (s, 1H), 7.27-7.49
(m, 13H), 6.89 (d, J=8.8 Hz, 2H), 4.90-4.95 (m, 1H), 4.58 (dd, J=5.2
Hz, J=23.6 Hz, 1H), 3.96-4.07 (m, 4H), 3.73 (s, 3H), 3.50-3.62 (m, 1H),
3.37-3.39 (m, 1H) » ESI-TOF-MS: m/z 596.9 [M+H]" -

BUHH (72-2) : [ 72-1 (430 mg > 0.72 mmol)A (2 mL)H 7 ¥&
¥R ¥ HN30% CH3COOH (0.7 mL)J PtO, (290 mg) - £ =& F#EH, (1
atm) P NEIESGY2/NE c BEESY > HEBRRBHEZEZE -
FARY B & #E £ #i1k (DCM:MeOH=100:1-30: 1) 2% » B3| 2 & @& ¥k
HR 2 72-2 (268 mg > 64%) - '"H NMR (DMSO-d6, 400 MHz) & 11.3 (s,
1H), 7.27-7.46 (m, 13H), 6.88 (d, J=8.8 Hz, 2H), 5.78 (d, J=20.8 Hz,
1H), 5.06-5.08 (t, J=20.8 Hz, 1H), 4.49 (dd, J=4.2 Hz , J=24.4 Hz, 1H),
3.94-4.04 (m, 2H), 3.70 (s, 3H), 3.59-3.63 (m, 1H), 3.52-3.53 (m, 1H),
3.34-3.40 (m, 1H), 1.66 (s, 3H) - ESI-TOF-MS: m/z 580.9 [M+H]"

B (72-3) © [®]72-2 (260 mg > 0.45 mmol)AfE/KDCM (3 mL)d
ZVRVE PN AgNO; (228 mg ¢ 1.35 mmol) ~ = FH EHLE(223 mg > 1.8
mmol) & MMTrCl (456 mg > 1.35 mmol) - F=EBE TEHLE S 10/
- BREGY HERERREEERLZERE RPWBEHLH4A
(PE:EA=50:1-3: )R &Y - BEEH AWK Z72-3 (303 mg -
80%) o

BIE (72-4) * FEZE B T HAI72-3 (300 mg » 0.35 mmol)fA#E 7k CH;CN
(3 mL)H Z ¥ PR IIDMAP (107 mg > 0.88 mmol) ~ TEA (141 mg
1.4 mmol) & TPSC1 (106 mg > 0.35 mmol) - FEBE THEBEKERSY4
/NEF e WRIOINHOH (1 mL) » HEZR THBHEEVUIE - BIRE
B HFHEARKZDEEGY - HEKEBRERERM X » 2k > BB
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WE o BEBSRY - RYWEBEMN LM APEEA=50:1-3:)E&RY) - B
E R AEBIRARZT2-4 (270 mg > 90%) -

Bl (72a) - EEB/R TEHS72-4 (260 mg» 0.31 mmol)zZ 10 mL
60% HCOOH 2/NFf - BRET - B AEARGEGRY » FIEE0 A%
iR > 72a(31 mg » 32%) « 'H NMR (MeOD, 400 MHz) & 7.85 (d, J=0.8
Hz, 1H), 6.12 (dd, J=4.0 Hz, J=15.2 Hz, 1H), 5.08-5.22 (m, 1H), 4.58
(dd, J=4.8 Hz, J=14.8 Hz, 1H), 3.92 (d, J=15.6 Hz, 1H), 3.74-3.84 (m,
3H), 1.94 (d, J=0.8 Hz, 1H) - ESI-TOF-MS: m/z 307.9 [M-+H]" -

BHI70

P
B &Y (73a)
P 0 0
T / { Y
o N NH NH
HOTY o Ho~\ O N BzO’\.@,N—QO
R - o= — ~ C—"\
MMTIO e HO F B0 F
- 73-1 732
HO HO,
NH NH
7\ at
Bz0~\ O N"\<O HO\ O N—ﬁo
R ¢ e R
Bz0 F HO F
733 73a

Bl (73-1) : TEZEE N E#H263-6 (600 mg » 1.06 mmol)iZ FHER(S
mL > 80%/KEH)IFE - FFHTLC (DCM:MeOH=10: 1) & K JE5E &, -
BEBREE > SFMESI73-1 (290 mg » 93.2%) -

54§ (73-2) - H73-1 (290 mg > 0.98 mmol)FRMLNE (S mL) K ZJE (5
mL)H 2 VAW H YR IIB2CL (371 mg > 2.65 mmol) » 7E0°C T 5 K 15
BYOS/INE - BREYFABE=ER > HBEH2/NE - 3EHLCMSHEE
RIESEE: - /KB IEY) » HHEAZR - HE/KEHBEERE &
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MgSO, 87 1% + Y8 - B ¥#E - BB E fE b #i L (DCM:MeOH=200:1)
EY o BREEAGEBIRZT3-2 (245 mg > 49.8%) °

BUfE(73-3) ¢ [ 73-2 (245 mg > 0.49 mmol)REK Z FE (2.5 mL)d
Z Y5¥E B ¥R B TPSCI (394 mg ° 0.98 mmol) - DMAP (119.5 mg > 0.98
mmol) & TEA (98 mg > 0.98 mmol) - FE =R TR G W3/ - B0
NH,OH-HCI (68 mg *» 0.98 mmol) DBU (368 mg > 1.47 mmol) > HF
ZETHEERERESYW2INEG - AAFEXEESY » HFHEOAcK
B - A1 M HCI ~ 88fINaHCO; K /K PE R E M EBE » 2> H
BHE - RWBEMNE LM AOCM:MeOH=20:)E&HY) - BEEQCHE
B IR > 73.3 (49 mg  32.9%) -

8U f% (73a) ¢ fEE W T B & 73-3 (49 mg > 0.1 mmol) ¥
NH;/MeOH (30 mL) 2K - BER & Bl - "W B & & L # 1k
(DCM:MeOH=30:1) R &: ¥ - B E QA EEIRZ 73a (12.9 mg -
44.0%) » '"H NMR (DMSO-ds, 400 MHz) & 10.07 (brs, 1H), 9.68 (brs,
1H), 7.02 (d, J=8.0 Hz, 1H), 6.06 (dd, J=6.4 Hz, J=13.6 Hz, 1H), 5.94
(d, J=5.6 Hz, 1H), 5.60 (d, J=8.4 Hz, 1H), 5.36 (t, J=5.2 Hz, 1H), 5.16
(dt, J=5.2 Hz, J=53.6 Hz, 1H), 4.31-4.35 (m, 1H), 3.58-3.76 (m, 2H),

©3.57-3.58 (m, 2H) - ESI-TOF-MS: m/z 308.1 [M - H]"

B HI71
Bl b & Y (T4a)
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63-6 74-1 74-2
\
NH
7 ™
HO’\(37,N‘§O
._——> CI_\“ - .
HO F

B (74-1) : [A63-6 (1.2 g 2.12 mmol)[RAE/KDCM (20 mL)F ;>
VYR BRI = B E L E (750 mg » 6.51 mol) & MMTrCl (2.6 g 8.5
mmol) - FEER THEHNIERESYIRE - BIEEY - HHEH#E RN
NaHCO; 7Kk %5 ¥ & B 7k Y > #8Na, SO, 1% - HIBHE - RWBE
E - F10% EA/PERBEEMMAEGRY @ FRIEFCAEBNRZT4-1 (1.4
g 72%) o

BUf# (74-2) : [H74-1 (600 mg > 0.715 mmol)AME/K Z & (6 mL)E
ZBHEE B EIMTPSCL (432 mg > 1.43 mmol) - DMAP (174 mg >
1.43 mmol) & TEA (144 mg > 1.43 mmol) - EFEE FEERIES Y2/
Q. siTic (DOMMeOH=10:1)1E i K % A - Z£0°C T R
CH;NH, (310 mg - 10 mmol)  7EE R T ##% K EREESW2/NE - ik
WRIESY) » HHEtOACZEL - A1 M HCI ~ 88MINaHCO; 5 B 7Kk ¥ i
REHCEBRE - BIRER - HFEBAEBEETLC (DCM:MeOH=10:1)
MAEGY R EHGERENLZT4-2 (307 mg > 50.45%) -

Bl (74a) : EEE TEHLA74-2 (300 mg > 0.352 mmol)Z R
(10 mL > 80%/K¥EVR)IER - 3 HTLC (DCM:MeOH= 10:1)#E & [ fE 52
o BIRBBIEHE - BEBRYEHER20 mLFEEEF - BHINE(O.5
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mL) > HEZEBR TEHRESYSH#E - BREB > AHPE G)EHEE
By BIEACEEIRS74a (103 mg 95.3%) - '"H NMR (DMSO-
ds, 400 MHz) & 7.79 (d, J=4.8 Hz, 1H), 7.72 (d, J=5.2 Hz, 1H), 6.10 (dd,
J=4.4 Hz, J=14.8 Hz, 1H), 5.97 (brs, 1H), 5.73 (d, J=7.6 Hz, 1H), 5.39
(brs, 1H), 5.08 (dt, J=4.2 Hz, J=53.2 Hz, 1H), 4.37-4.40 (m, 1H), 3.73
(s, 2H), 3.54-3.70 (m, 2H), 2.73 (d, J=4.4 Hz, 3H) - ESI-TOF-MS: m/z
308.1 [M+H]"

B 5172
Py
HiE &Y (75a)
><0 H3C(H2C)17—O ODMTr
HsC(HoC)47—Br T 7e2 O_) O TCH)7CHy ——~ /\(‘3?\
751 75-3 75-4
NG-Pr); N(-Pr);
P CN
HsC(H;C)17—0” Y~ “OH CI” 07~ HsClHC)r—0" >y Yo T o >N
OBn OBn
75-5
. 75-6
NHDMTr
7 N
c|\M 0 HaC(HZC)w‘O/Y\OP 0 \// \<N
o &

MMTO F o N~
63.9 SCI\ 0 >

NC” MMTIO F
75-7

HiC(H0)7—0" Y~ 0,0 /.
(0] 9 P\ N
o N
Na @ Cl—w' 0
75a HO F

B (75-3) : ZE0°C F & 75-1 (20.0 g 151 mmol)fAE/KTHF (200
mL)F Z BABBR P ZEEIMNaH (7.8 g > 196 mmol) - IR AEY1
/NEF - BFEOC TR EEARINT5-2 (65.0 g » 196 mmol) - FEER TR
EYI0/NE - FKBEIBREY) » HFHEAZKE - AE/KERKIEY
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HEmaERE SR HEHT75-3(72g)-

BUf# (75-4) © FI80% CH;COOH (300 mL)¥ R FH 8475-3 (72 g » 151
mmol) - H#E#H10/NE - KB TERER - BRGRYBEBINEAT
H A F B FINaHCO; Jr B /K YE i - RN SO EME - HIEHEE
HolE - RWBERELMARGRY  SIHEEFY - B EEEREK
M (80 mL) & DCM (400 mL)H o £0°C FZEHE ¥ IIDMTrCl (56.0 g »
166 mmol)JADCM (150 mL)F 2 B - LR T B ES W I0/NE -
BRIERGYBRAERE  HFEHNRYBEME LM A (PEEA=2:1)E
By 1B%575-4 (58.5 g 61%) -

. BY4H (75-5) 1 ZEO°C T A75-4 (10.0 g 15.5 mmol)jAf&/KDMF (80
mL)H Z B P A INNaH (0.8 g 20 mmol) - ZEER TR ES
Y1/ > H¥0BnBr (33.8 g» 20 mmol) - E=EIR N EHBNEEEY
10/NEs - AR FEY) » HFEBAZEI - FIEE/KEE R EY) - B &
EEHRE  SIERGaBEFRIHEEFEY05 g 92%) - FEET
?%#’é‘%ﬂ%tﬁrﬂaﬁ%(lo.z g’ 13.8 mmol)Z 80% CH;COOH (100 mL) 12
INEE o TBERVATH - G TRERYVEEIREAY - FEHE A 8 FINaHCOs & B /K
ek 521k BIRNE > BIEKRY - RWEBEMH LM{L(PE:EA=3:1)

@ ERYE K BEEEEEEKIRZTS-S (4.2 T0%) -

BLH (75-6) * [ 75-5 (4.0 g > 9.2 mmol)R#E/KCH3CN (30 mL)F &2
VB P JIDIPEA (6.1 g @ 47.6 mmol) e N,N- B 1Y 5 i B E B IR 2-
MELEQS8 g0 11.9 mmol) - FEER NEBPRERSY2/NE - BERE
#l > B HEARGFINaHCO; LR &R Y - 8 MeSOGz R F /g » HIE
W BEEGY - RWEBERE LM ACPEEA=3:1)E®Y > BEHEH
B E#EARZ75-6 (5.1 g » 88%) -

B (75-7) : ZEEE TIA75-6 (1.0 g > 1.6 mmol) K 63-9 (925 mg °
1.1 mmol)fA#E/KMeCN (1 mL)H Z AW HZF A IIUMEE(12 mL > 0.45
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M MeCNEWK @ 5.5 mmol) » #B#:3/ N2 % > HRIITBDPH (0.96 mL >
5M 4.8 mmol) - EERTHRBNEESY /NG - HEARBESY -
FLFA 8 FINaySO5 B BB 7K ¥E M » 4848 K Nay SO 85 1k » YR HE - FEH T
BJ@H(PE/EA=50:1E 1: DB aRY) > FEEQAEBIRZT5-7 (1.1
g 73.3%) e

8165 (75a) : £ =/ TEELA757 (1.0 g+ 0.7 mmol)Z 60%
HCOOH (3 mL) 12/NEF - BEREH - KBRS HENEAY - HAREH
BIFINaHCO; BB /K ¥Eif » 520 > HIBHE > BEIBHRY - RWRBER
E#ifL(DCM:MeOH=30: D)EGRYIM K » BE 2 HAEWRIRZHETS5a
(510 mg * 86%)  [FIFHEL75a (275 mg > 0.33 mmol)fid CoHsOHF & ¥ W ®
H¥RINEE 1 N NaOH > EEpH{FRT7.0 - AR SY0.5/NE - BiEE
G BEIEERY - FHHPLC (MeCNRIK » FPERFMTRERY
BEEEAEEIRS 75a(6RE > 170 mg > 64%) - 'H NMR (CD;OD,
400 MHz) & 8.01 (d, J=7.6 Hz, 1H), 7.23-7.37 (m, 5H), 6.22 (dd, J=3.6
Hz, J=14.4 Hz, 1H), 6.01 (d, J=7.6 Hz, 1H), 5.01-5.16 (m, 1H), 4.63-
4.72 (m, 2H), 4.52-4.11 (m, 1H), 4.23-4.29 (m, 1H), 3.91-4.09 (m, 3H),
3.69-3.81 (m, 3H), 3.51-3.60 (m, 2H), 3.41-3.45 (m, 2H), 1.48-1.55 (m, |
2H), 1.21-1.35 (m, 32H), 0.87-0.91 (m, 3H) - °*'P NMR (CD;OD, 162
MHz) § -0.223 » ESI-TOF-MS: m/z 788.3 [M - H]" -
HHIT73
BEEY(76a)
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HO F AO F AO F
731 76-1 76-2
N
E o F NH,
2/ ENH ;/—%N
N
A0 LO N HO\ O
CC,_/\(_?' O CI—‘\Q, ©
AO F HO F
76-3 76a
Py BUfS (76-1) © FE=IE T A73-1 (4.1 g » 13.95 mmol)FA M IE (40 mL)

i YRR R M AC,O (3.13 g 30.68 mmol) » HEBRESYRE -
mEREY  ARWBER EMACEEA=3:1)EREGRY © F2]76-1 (4.0
g 75.9%) o |

BUHE(76-2) : =R FH76-1 (1.3 g 3.44 mmol)FRMENE(20 mL)
B I YR INBS (1.22 g > 6.88 mmol) - BERAEEYRRE - BiE
BE&Y > BRWEBER L#A(PEEA=4 l)ﬁfﬁ;ﬁ?% » 15 F]76-2 (1.43
g 72.2%) o

B (76-3) : EENL, S E TE76-2 (770 mg » 1.68 mmol)fA — I 5%
(10 mL)H 7 ¥ ¥ & %5 Il MeeSn, (1.1 g » 3.36 mmol) k% (PPh;),PdCl,
(100 mg) - FEBOC THEEEWA4NE - BHEEESY - ERNWBER
FHAEGY - SEIFEY 400 mg - 43.96%) - FEER T E T EHY
(330 mg > 0.61 mmol)fA$E/KMeCN (3 mL)H 2 B TR Il Selectflour®
(462 mg -+ 1.34 mmol) - EEJ THBESY2K - BRMEESY > BN
WBERE M (PE: EA=4:1)B8kY) » 15%(76-3 (100 mg > 41.5%) -

BUfEE (76a) & [176-3 (100 mg > 0.25 mmol)AMeCN (2 mL)H 7 ¥&

¥ 1 ¥ I DMAP (62 mg » 0.51mmol) ~ TEA (51 mg > 0.51 mmol)}
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TPSCI (153 mg - 0.51 mmol) - ZE= | T EBESGWO0.5/NEF « 3[R0
NH;.H,O (0.75 mL) - FE= R T E S W0.5/ K - FEtOACZE IR
&Y M1 N HCIRE /KW - 52 EEE - HIEE - RWBERE
EHAPE: EA=1:1)E&Y) - BEIF (60 mg - 60.1%) - ZEZEET
BEShRIY (50 mg > 0.13 mmol)Z NH;/MeOH (5 mL) 3/NEF - 48
BEe?  HRWEBER LM MeOH:DCM=1:10)E kY 5 %(76a
(30 mg > 76.2%) - '"H NMR (CD;OD, 400 MHz) § 8.25 (d, J=6.8 Hz,
1H), 6.09 (d, J=16.0 Hz, 1H), 5.00 (dt, J=4.0 Hz, J=53.2 Hz, 1H), 4.48-
4.54 (m, 1H), 3.73-3.95 (m, 4H) - ESI-TOF-MS: m/z 312.1 [M+H]" -
5174 |

B & (77a)

0]

.
S &1
TBDMSO—\<1\/N N/J\NHMMT s HO— o) N/J\NHZ

TBDMSO”  F HO" F
77-1 77a

#77-1 (680 mg > 0.8 mmol) Fz =7 (312 mg » 1.2 mmol)IRFERS
mL TSRO IHEL0.25 mLEKZEBZREEGEYYF - RNERE_FE®R_
REAER(40% WHZEEYR > 1.28 mmol)jA3 mL BB 2 W » HE=E
BTN RBESY2NNG - RESYARBRELIR - BEGRYEAMNR10 mL
THFH » @Al E4C > ARIN2E ETBAFZ THFE R - MBS WFEE
=iR 0 HARBER - A=W\ T H80% HCOOHR M B £ H 3/ \F > 8
BABRE -  BHEEWBEN - f£ADCM (950 mL) ~ MeOH (50 mL)
KNH,OH (2.5 mL)Z B EYER RSB - 52]77a (80 mg » 30%) -
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H'-NMR (DMSO-Dy) 8: 8.06 (s, 1H), 6.41 (s, 2H), 6.11-6.06 (dd, 1H),
5.98-5.89 (dd, 1H), 5.65-5.64 (d, 1H), 5.34-5.26 (m, 2H), 5.18-5.11 (m,
1H), 4.58-4.50 (dt, 1H), 4.42-4.36 (q, 2H), 3.50-3.28 (m, 2H), 1.30 (t,
3H) - MS: 384 (M-1+HCOOH) -

BH75
Pas
L&Y (78a)
NH NHMMTr
2 2
(/N N N
HO N N HO N N s o g / N
0 o
Xy Do e
HO F TBSO F TBSO F
. 78-1 78-2 78-3
N NHMMTE N NHMMTE N N
¢ Q z Q ¢ QA
880~ o N~ N 8S0—, o N—{ N Ho—~ o N—{ N
Ho___\\" N CI_\\" N CI_‘\XJ N
TBSO F TBSO F HO F
784 785 78a

BU 45 (78-2) : FE25C T A78-1 (10.0 g 37.17 mmol) A & /K g
(100 mL)H 27 YA S R IO R I8 (9.54 g » 140.4 mmol)}; TBSCI (21.1 g >
140.4 mmol) » fE25C P BIKEIS/NE - EBEWERB TEERY
J o R BRI YA R REtOAC (200 mL)Hh - H RI/K R EE/KYEHE - S BET

@ H/E - EFIKNaSO Rtk - HiEW - ERZETREEE > BERER

Y o FEHE BEEM M (PE/EA=10:1E2:)EKRY) {?’éJEPFaEJfF%(H-S

g 64%) - FEN, N[ RI#¥(11.8 g > 23.7 mmol)ACH,Cl, (150 mL)r

ZEKGEBRPLUNGEARMERFERE KRS O®2 g 475

mmol) Z VR ° 725 C T HHFESYI00HE - Eﬁ?ﬁ%ﬁ@%wmcmﬁfé

Wk - THEERE - RKRM/AKNa,SOH7 8 » HBE - EEETIEERE

R BEIRGY 0 HEWEBMA(PE/EA=10:1E1:1) > B EFHEBERZ
78-2 (6.7 g » 74%) °

BI4% (78-3) : O C TN, FA78-2 (6.7 g 17.5 mmol)JAZE 7k I
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BE (50 mL)d 2 ¥ DU/ T B N TMSCL (2.8 g » 26.2 mmol) ° ¥£
SCTHEVBKERGYRRE - EN.TLU/NM BB II& AgNO; (77.8
g > 510 mmol) F MMTrCl (156.8 g » 510 mmol) & /K I € (50 mL) » #F
SCTHAKERSYREE - RINEAGO mL) » BEEBXIEESY30
S - RAFRFIBIEESY > B A SEFINaHCO % R K B 7K Ik 15
W - SEERIE  KQEAKNLSOMLE - B - HBE - WBER
(PE:EA=10:1F2:1) » {BEEZREZATEW (6.1 2> 53%) - FEOCTH
M 0E (142 mg > 1.8 mmol)R #E/KDMSO (2 mL)M 2 ¥ ¥ 5 & & 7
TFA (1.3 mg - 0.9 mmol) - ZE25C TEHEEGY  EEWREBE
Wi o BERAEOC TR E R E RE L EW10 g0 15 @
mmol) 5 DCC (0.95 g » 4.6 mmol)AE/KDMSOH Z IFEIH - 7£25TCT N
BRI/ - IRA0ZK(10 mL) » HAE2SC TEBESYI/INE - #5
HEE R EREE& Y - B A EtOAc (20 mL)Z R - FHEE/K(20 mL)%G
WEHE  FBHRKENaSOHME - BRER - ERWBEH LML
(EA:PE=10:1ZE2: 1) &Y > B2 BEATEY (850 mg > 85%) - MEEATAE
(2.6 g > 4.0 mmol)¥1,4-"IELE(30 mL)F ZIFEWHHRM37% CH,0
(1.3 g» 16.0 mmol) %2 N NaOH/K¥A ¥ (3.0 mL » 6.0 mmol) - fE25CF
RS Y2/ > FB1% A AcCOHH RIFE pH=7 - 7] X JE# 1 ¥R INEtOH @
(10 mL)},NaBH, (912 mg > 24.0 mmol) - X [EY)3075& > R A
NH,CIEE FIE R - FIEAZETUESY) » HR&NaSORZ R EHE - 5
B BE M EIT(BA:PE=10:1 2 2:Dififk - B F B = 6 E IR 78-3
(1.1 g 40%) - |

BUGE (78-4) © ¥ 78-3 (685 mg > 1.0 mmol)AfEKCH;CN (5 mL)K
KL NE (5 mL)F ZBHRBEBRHAIE0C - HI0BzCl (126 mg > 0.9
mmol) » BFE25SCTHRHEREERESGY - 1.5/ L& » HRII/K(S mL) -
FDCM (2x30 mL)ZEFTRIEEY) - A BFINaHCO;7/K¥E#K (20 mL)BE
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ARG ZEAY) - RMgSO. Kk » HEMB T&E - #FHWBER
J& T (DCM:MeOH=200:1 £ 50: )i L B &x Y - B EIBzREZWTEY
(679 mg - 86%) - A BzfRE ZATHHI(432 mg > 0.55 mmol)fA4E 7k DMF
(5 mL)H ;2 B8 TP RNk I (258 mg > 3.85 mmol) & TBSC1 (240.0
mg » 1.65 mmol) - FIE S YPI5/NEF - FRIN7K(10 mL) » H FHEAZEEY
BEEY - ANaHCO;/K¥E# (60 mL) kK HE 7K (60 mL)¥E iR & .« ZHY
Y] > RBMgSO.Fz#E - HAEWE T $E - 55 ZTBSHRE ZATE (680
mg » 137%) ° & —TBS{RE ZATAE Y (680 mg > 0.75 mmol)¥ i FA & 7k
CH;OH (5 mL)t » H ¥ flINaOCH; (162 mg > 3.0 mmol) - ZE35C T8
FNERESY2/NE - A80% AcOH (3 fnL)?AT&i@}i)fE% ,» H I DCM
(2x50 mL)ZZEY - I NaHCO3 7K ¥R (20 mL)IEIER & ff 2 ZHEY) » &
MgSO.Hz %k - HFFJEE T & - FHWBE M EHT(EA:PE=20:1F3:1)
MALERY) - BEIEH @K Z78-4 (239 mg > 40%) -

S5 (78-5) : #78-4 (239 mg > 0.30 mmol)EE FH LK =R DI
fRH,0 o ZE0°C FFEN2 N [7] 78-4ADCM (5 mL)H Z Y5 ¥ ¥ fT1DMAP
(182 mg » 1.50 mmol)J TfCl (69 mg > 0.45 mmol) - ZE0C FEHES
Y4038 - FEHLCMSHEE KIESERL - BAEREY - KSEHTINEY
@ (353 mg) - 20T TN FATHATEMMRDME (5 mL)Hh 2 ¥ ¥ i 1

LiCl (31 mg - 0.76 mmol) - ££25°C FBRIESW404534 - FNaHCO,
HWMESY - HAEBAZER - ®RNa,SOEBERKEH s EKE » B
i B E B E AR MHEL78-5 (268 mg) -

B4 (78a) : 7E25C TN [A)78-5 (268 mg ° 0.328 mmol)jAMeOH (5
mL)FZE W HRIINHE (37 mg » 0.984 mmol) 4/NKF - BWIBEW
BZABRRE - fE25C TR BRYWEHENHCOOH (20 mL)K H,0 (4
mL)F - fE25C T HRBEESGYWIU/NE - BBHE - BESYWEBERINMeCN
d o HFELSEIHPLCHMA > BEEQEEEIR 782 (32 mg) - 'H
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NMR (MeOD, 400 MHz) & 8.33 (s, 1H), 8.20 (s, 1H), 6.32 (dd, J=5.6,
12.4 Hz, 1H), 5.77 (m, 1H), 4.69 (m, 1H), 3.85 (m, 1H) - ESI-MS: m/z
317.9 [M+H]"

BH76
Py
B E L E Y (79a)
NHMMTr NHMMTr NHMMTr
N N N
(/ / N\ ( J N (’ N
TBDPSO—, o_,N JN TBDPSO—, o_ N JN TBDPSO—, o N—{ N
HO—"" N ———— o=v" N ————= =___\.\(_j, N/J
880 F TBSO F 78BSO F
784 791 792
N INHMMTr N NH .
v 7
DAY C T N
TBDPSO o N _J HO o N _/
—_ — N —_— Y N
TBSO F HO F
79-3 79a

BUHE(79-1) 1 ZEOC TERAR TE78-4 (1.1 g 1.33 mmol)fRHEK
DCM (6.6 mL)H 2 R RINEET-S T S#bE(1.45 g+ 3.33 mol) -
FEBSCTHEBESGYANE - FEETBRER > BARE-F=TH
B0 mLYRERGY - KEMgSO,BBEREEGY r HEEFEEZS
Na,8,05:230 mLEIMINaHCO, —R|HFHRER - EEZFREEEE @
BORAG10388) - DEEEME > R /KU > ERMgSOEZ R - Ry
BERE EMAPEEA=TDEGY > BREEZTBREL  BIE
H & E &R 79-1 (750 mg > 75%) -

BE(79-2) : E-I8C T HBRMAMFE-=ZFE-8(1.74 g 4.89
mmol) R &K THF (8 mL)H Z B AW P ZE A JAn-Buli (1.91 mL -
4.89 mmol » 2.5 M THFA) - fE0C THEHFE S U/NK - BI179-1
(750 mg > 0.81 mmol) > HE2SC THHEBEEYWRE - HEEFINH,CI
(30 mL)E K FEY) - H A EtOAc (2x30 mL)ZEEY - A BE KL RIS &
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LB > EMgSOE N B - BRFERER  SIROGMERE -
FEHENBIT(PEEA=S: DA EE - 52(79-2 (440 mg > 60%) -

B (79-3) : EEBR TESARE TM79-2 (440 mg - 0.48 mmol)
FAMeOH (8 mL)H Z & HIFIIPA/C (500 mg » 10%) - FEER F#E#H
BEVLS/NE - BIRESY > HEEREBEFEEEE - HET79-3 (365
mg > 83%)NEE—FMABANR T —FK -

#U48 (792a) * [ & 79-3 (365 mg > 0.40 mmol)x MeOH (50 mL)H ¥
JUNHF (5.6 g > 0.15 mmol) » HINEVARZEEJRIER - FEHLCMSHE
ENRETRK - BREEY > AREREMEGE HNWBERE Ll
(PEEA=3: )&% Y  SIEACEBRIBEZIREZMTEYAT
mg > 77%) - FE25C T RHF ST ZREZATEY (100 mg > 0.18 mmol)
LHEAA DR - BRBEREFEELGE  ERWEBEM LML
(PE:EA=1:3)58 &%) - BEE G EEIRZ 79 (40 mg - 90%) - 'H
NMR (400MHz, CD;0D) § 8.25 (s, 1H), 8.09 (s, 1H), 6.14 (dd, J=6.0,
12.8 Hz, 1H), 5.58 (m, 1H), 4.45-4.48 (m, 1H), 3.60 (q, 2H), 1.66-1.74
(m, 2H), 0.88(t, 3H) ; ESI-MS: m/z 297.9 [M+H]"

'H77
@ 1u65 12 (80a)

NHMMTr NHMMTr NHMMTr
¢ J N ¢ T N ¢ AW
HO o) N /J BnO o) N /J BnO 0 N /J
—_ N Y N W N
HO DMTrO HO—»
TBSO F BnO F g F
78-3 80-1 80-2
NHMMTr N NH
/ (/ / N
__ B0~ o N N HO—~ o N N
A N=
F— F—
7880 F HO F
80-3 80a
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BU 45 (80-1) : 7£0°C FEN, FAI78-3 (4.4 g » 6.4 mmol)A &KL IE
(5 mLYEDCM (25 mL)H Z %% HZE I i DMT:Cl (2.37 g » 7.04
mmol)JADCM (5 mL)HF Z B - 2/NBE 2 % » F CH;OHEIH X FEY) >
AEBEERGER NRYBEME LHMAPEEA=100:1E2:1)E&RY » 73
DMTr{REZATEYI (4.3 g 68%) - FE25C N = DMTr{RFE AT 4E
#1(2.2 g 2.5 mmol)iJ1 M TBAF (2.5 mL)Z THF (2.5 mL)¥ ¥ 3/

- FEEHBREE - BFERERENT(PE/EA= 50:1 2 1:2)f (5
BY o BB ZEMTAY(1.86 g 96%) - FE0C N H ZEATEY(1.3 g
1.5 mmol) A& 7K THF (5 mL)™H Z Y5 ¥ ' ¥ jiNaH (132 mg > 3.3
mmol) - B¥EEY I/NEE » B IITBI (276 mg > 0.75 mmol) 5z BnBr ¢
(558 mg > 3.3 mmol) - FE25C MR BE G W I0/NEE - A KW X IE
W) o HZRBEE - HEAREKZETUREY - BNa SO REHKE -
H#&Z > BIEHEEY - HWBMAPE/EA=100:1E3:DEY » I E
B @Y 2 80-1 (1.4 g > 90%) -

HU6#(80-2) : 7F-78°C T 80-1 (1.3 g > 1.23 mmol)[AfE/AKDCM (17
mL) 7 ¥ P # I Cl,CHCOOH (1.57 g » 12.3 mmol) » £-20-10C T
BHPIESW4057# - FEFINaHCOB IR S EY) - HFIDCM (50 mL)
FoRE o FIEKEIESY - BRNaSO e > ArEEdE @
Wi - RWBEMRE EMMAPEEA=I00:IELDERY) - BEEHGAEKE
Ik 80-2 (652 mg » 70%) o

B4 (80-3) : 7E-78°C T [4/80-2 (630 mg > 0.84 mmol)fAfEKDCM
(5 mL)H ZE BT A IIDAST (1.35 g » 8.4 mmol) » #HESYZEH iR
F0C - FHEEMNaHCO; R X EY) - HDCM (50 mL)FHEEEEY - B
FA BB GETR - A Na,SOFZ R E AW - HAEEERIERE - RWBER
E#i{(PE/EA=100:1E2:1) B &Y - B 5 E 0 & & # R < 80-3 (302
mg * 48%) °
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B44H (80a) : 7EO0C T 1E40 psi H, N ##280-3 (210 mg * 0.28 mmol)
K Pd(OH); (200 mg)/? FH EZ(3 mL)H B & ¥20/NEF - JEHPA(OH), »
BBERIENEEEZE - HE XM DOCM/MeOH=10:1)E &Y > B F]
80a (12 mg) - 'H NMR (400MHz, CD;0D) § 8.33 (s, 1H), 8.20 (s, 1H),
6.33 (dd, J=6.0, 13.2 Hz, 1H), 5.79 (t, J=5.6 Hz, 1H), 5.66 (t, J=5.2 Hz,
1H), 4.52-4.80 (m, 3H), 3.80-3.82 (m, 2H) » ESI-MS: m/z 302.0 [M+H] *
EH78
Sk &% (81a)

TBSO F T Tese ’F NHMMT,
81-1 81-2 813

N\/e\/( TBDPSO NW
JE—— HO— NH PR 0— NH E——

1880 F NHMMTr TBSO F NHMMTr
814 81-5

PP
TBDPSO/\@,N\)\( HO/\Q,NW
Ll Cl_\“ \ / NQ(NH

cl—

TBSO  F NHMMTr HO NH,
816 81a

4 (81-2) : FE25°C T A 81-1 (20.0 g 70.2 mmol) R 7k M 1E
(200 mL) 7 ¥ H R IPEE(19.1 g > 280 mmol) % TBSCI (42.1 g »
281 mmol) » £25C THRBBEWIS/NE > BREMEB T IREZEGEE -
R R YVE RN EtOAc - FERIBIE - BIBEWEREEL % - 52/ TBS
REZATEWG64 g 99%) - I TBSIRE ZFTEY(36.5 g+ 71.1
mmol) A FATHF (150 mL)H - AH#ERMH,O (100 mL)F AcOH (300

mL) « ZE80C THMBWII/NE - BRNEMHAERZER > BERAERE
TRESSE > SHESAEERZ81-2 (312 61%) -
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B9 (81-3) : [81-2 (31.2 g 78.2 mmol)FAE/KMLIE(300 mL)H
VWP IACO (11.9 g 117.3 mmol) » FE25C T HRIE G W18/
B o YR MNIMMTrCl (72.3 g > 234.6 mmol)f AgNO; (39.9 g 234.6
mmol) > H7E25C T LB W IS/NE - WINHOLIER X EY » HE
RE TS EREGEESSR - GRSV EEREOAcH » B F A% -
N2, SO EHE - AR EEEFRERER  REEGRY  H
i 7 18 #t { (DCM:MeOH=200:1F 50:1) » BB MMTrREZETEY
(35.2 g 63%) - BMMTr{RE 2 EITAEY(35.2 g 49.3 mmol)IFER
NH;/MeOH (300 mL) - fE25°C THRBIIBEGY20/NE - KREBWARE
B 4% B A9 B A ML (DCM:MeOH=100:1%50:1) » B R E RO E
g R 81-3 (28.6 g 87%) ©

B % (81-4) : 7E0°C T 81-3 (12.0 g > 17.9 mmol) A #& /K DCM
(200 mL)F ZEWRARIMEL-FT S#EE0L3 g0 26.8 mmol) * 7
OCCTHEAREAYWIUNG  BREZR TEMB2/NE - HEANNaHCO; &
Na,S,O: W FERBEEY - HHEKQ@OGHRERE - HEEKNa,SO,
kR o RBEH > BEEAO26 ) HEEANT —FEF - AE
(12.6 g » 18.0 mmol)fA1,4- ~IE (120 mL)H & ¥ ¥ 0137% HCHO
(11.6 g > 144 mmol)%2 N NaOH/K ¥ (13.5 mL » 27 mmol) 25T
THREAYR®K - % INEOH (60 mL)k NaBH, (10.9 g - 288
mmol) > Hi#B¥ K EY305# - AEEANHLCUKBEREREEY) > 8
% FAEAZEE - BNa ,SO. R EFRE BFEHWEBEEREREMN
(DCM:MeOH=200:1F50: )itk - B EH=CEEMNZ81-4 (7.5 g
59%) ©

B4 (81-5) : ZE0C F81-4 (3.8 g 5.4 mmol)fADCM (40 mL)th
~ vyt RO (10 mL)B&DMTCl (1.8 g » 5.4 mmol) - 7£25°C T 1
YR 1/NEE o YRIIMeOH (15 mL) » HIBHEH - BB BE LB
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(DCM:MeOH=200:1F 50: )L &Y > B2 2 F A E B IR ZMMTr
REZRTAEY(B.6 g 66%) - (IMMTr{REZNTEY (3.6 g 3.6 mmol)
FA K ML E (30 mL)H 2 W ¥ JITBDPSCL (2.96 g 10.8 mmol) 5
AgNO; (1.84 g 10.8 mmol) - FE25C THAB SIS/ - BEES
oy HIBHE - IR SYWEENREOAcT > H B /K - 88 NayS0,5
BERE  FEREOWEBEMNET(DCM:MeOH=200:1%F50:1)# 1
HE EE AR TBDPSRE ZATEY(3.8 g 85.1%) - [\ TBDPS{R#
ZATEY(B.6 g 2.9 mmo)R#EKDCM (50 mL)H Z IR R RIS
C1,CHCOOH (1.8 mL)Z f£7KDCM (18 mL) - 7E-78°C N #IE S L/
S o 7£-78°C T INCI,CHCOOH (3.6 mL) * 7£-10°C T #E & %3045
# o AEFINaHCO;/KF W B WIESY > H FIDCMZLHY - #&Na,SO0,45zZ
BERE  BRFEIYEERLET(DCM:MeOH=200:1F50:)#fi{
1E%]81-5 (2.2 g > 80%)
B 15 (81-6) : [J81-5 (800 mg > 0.85 mmol)A£E/KDCM (20 mL)h
L IKE A AW R R A IOEE (336 mg 0 4.25 mmol) & TH,0 (360 mg
1.28 mmol) - ZEOC THEBRIEREW 157 - FRIKKEHZIEY -
H#E#3045 4 - HEOACETIREAY > AE /KGO mL)¥EiE > H i
@ VoSO i - RS o S B (S BB EDATEY - o
(ZHRFEBREDATED (790 mg > 0.73 mmol)Z E/KDMF (35 mL)H i
BOLiCl (302 mg > 7.19 mmol) - BHEGYINEZE40C » HEREE -
FEHLCMSHEE MIEE AL » HE /K RE W > B FEtOAcFK Y - &
MgSO, 8z R R E M EFERE  ERWEBERELHML
(DCM/MeOH=100:1)5& 8% » 15%]81-6 (430 mg * 61%) o
B4 (81a) : F & 81-6 (470 mg > 0.49 mmol)Zx MeOH (85 mL)H1 7
JOINH,F (8.1 g> 5.92 mmol) > EBD?&@?&E@%F@TE‘Z EREESY
BHMRBEEREZEZE - RWEBE & L4 OCM/MeOH=20:1) % &
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Yo BEIEHAERIRZ QS50 mg 84%) - FE25C MHE#H S ZE
(130 mg > 0.21 mmol)Z HER(S mL)R®& - BT IRHE e » B7E
TOCTHEAFASEHRY I MeOH (30 mL)[g®K - ¥ HLCMS  HPLCHE E
RIETR - BREE - B HECACIREEY » BEIEQGAEERZ
81a (58 mg -’ 81%) - 'H NMR (DMSO-ds, 400 MHz) & 10.73 (br, 1H),
7.98 (s, 1H), 6.58 (br, 2H), 6.08 (q, J=4.8, 9.2 Hz, 2H), 5.64 (dt, J=5.6,
52.8 Hz, 1H), 5.40 (m, 1H), 4.52 (m, 1H), 3.80-3.82 (m, 2H), 3.64 (q,
2H) - ESI-MS: m/z 333.8 [M +H]", 666.6 [2M +H]"

BH79
8 455 0 & 7 (82a) ®
TBDPSOWNW TBDPSO/\UN\%\( \%\(
™SO0 F NHMMTr TS0 F NHMMTr NHMMTr

81-4 821 82-2

NHMMTr
82-3 82a

B108(82-1) : Z£0°C T 81-4 (310 mg > 0.33 mmol) & 7Kk DCM ®

(10 mL)F 2B F ZFEHRINEDCMAF 2 BEIE (130 mg > 1.65 mmol)
KT£0 (139 mg > 0.49 mmol) - FEFOC T HBFPESW IS E - FHKEK
I IEY) - SREEWIE > H A /KB - BNa, SOz EH#E » A
% BRI =FFHERBRETEYA20 ngiYWE) EEBERART—

B - A =R PR B AT A Y0 (420 mghE Y B )N SR AR IR -2 o i Y IR
N IONal (396 mg > 2.64 mmol) - 7E40C TR E S W3/ > BERR
FAEtOACcE fF o A NaS,O: ik BE#MEWM X » B AE KL K - &
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Na,SO, Rz IR A g » BXRE  HBEB®RY FHESTHMA
(DCM:MeOH=300:1F100:1)5& ;%) > 15%5(82-1 (195 mg > 56% > Wi {&
& BR) -
U (82-2) © [A182-1 (650 mg > 0.62 mmol)fAMeOH (10 mL)H 2~
C WP IINHGE (45.8 g0 12.4 mmol) - FEEGYEIRFER - BIEIE
&Y BERHFERR - RWEBEH L (DCM/MeOH=200:1%F 20:1)
RERY) > 15F(82-2 (250 mg > 58%) -
BI85 (82-3) © [@82-2 (300 mg > 0.43 mmol) ~ Et;N (217 mg > 2.15
mmol)R fE7kMeOH (10 mL)H 2 BB F /RII10% PA/C (50 mg) -
® EZER THESMERFEGCO psifR)THEAESYRE - MU ELE
 HEBEW - SEBESRY - RYEER L (DCM/MeOH=200:1%
20:)EERY) > BEIEOGE R Z82-3(180 mg > 73%) -
U5 (82a) : fE25°C N} 82-3 (110 mg > 0.19 mmol )& fZ R HCOOH
(18 g)xH,0 (6 g)F » BB UNE - BABWKFELZE > BBEER
MeOH (30 mL)H - FE60C THEHESWI2/NE - MBAKRERETEE
B > B AETREtOAc (50 mL)H - FE60C N EESW I/INE - BIRIE
&Y > A HEtOAcHEk - BEIE QA& BN Z82a (45.3 mg > 80%) -
@ ‘5 NMR (400MHz, MeOD) 5§ 8.00 (s, 1H), 6.11-6.15 (m, 1H), 5.35-5.50
(m, 1H), 4.53-4.59 (m, 1H), 3.54-3.64 (m, 2H), 1.26 (s, 3H) - ESI-MS:
m/z 299.76 [M+1]", 598.66 [2M+1]" -
EHI80
Sl fE L5 71 (83a)
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N
= o}
"Cb”f%{ ”Xfrmg\( 1
NH
F NHz NHMMTr HO F MMM
811 83-1 83-2
/\@Aﬂ /\(CD,N\X\(
—_— _O —_— __o /
NHMMTr H2
83-3 83a

WU (83-1) : JG81-1 (5.7 g 20 mmoDBRILEE £ IEB =K - Hif%
BEEAIEIE (20 mL)F - RS AIE0TC - HEEHRINACO (5.8
mL > 60 mmol) - 7E25C PIREBLESYI0/NE - BREAIE0TC - 1HiE
FRINAENO; (8.5 g » 50 mmol) &k MMTrCl (15.5 g » 50 mmol) - £ @
25CTHEHBHREESYWIO/NNEK - HEEMNaHCO: B X EY - H FHEAZ
B - Na SOz R E g » HIEM - FHWYWEBEMEEWN
(DCM/MeOH=100:1FE50: )L B &Y > REE2REFCEEBRZALR
EIMAEYA2.1 g 93%) - FAREZAMTEY (2.1 )BEHENFEE
NH;(BER1)F - ZE25CTEBHEESWI4NTG - BRER - BERWEE
K- #4, (DCM/MeOH= 80:1Z30:1)58 2% - 183831 (9.2 g » 87%) -

KU (83-2) : [A183-1 (9.2 g » 16.5 mmol)fA f& 7K THF (300 mL)Hh
PBHR VT T VR IIBETE(9.0 g » 132 mmol) & PPhs (34.8 g 132 mmol) « @)
FEOCTEN, PERMAIL (26.0 g > 103 mmol)JATHF (100 mL)H 2 ¥
W FE25C T HBBIESYIS/NE » FER ANaS:O: 3% W E B - FEtOAc
EEEEGY - BNa, SOz BHE - HiIgfg - RWEBE X L
(DCM/MeOH=80:1F30: )5 &) - BRI ERECEER BT E
#7(10.3 g 93%) - MY ATEY(10.2 g 15.3 mmol)A #& 7K THF
(300 mL)H1Z A HFRIDBU (4.7 g 30.1 mmol) - ¥E60°C T ##
IR S8/ - FANaHCO,# B » H FIBtOACZE Y - #8Na,SO,45
BEWEE - HEM - NWBEM LM {KPE/EtOAc=3:121:3)EeY) -
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5 2083-2 (6.2 g EEZRT6%) -
BU 45 (83-3) © [J83-2 (5.42 g 10 mmol)A /K CH;0H (100 mL)rh
Z B YA Y IIPbCO; (13.7 g+ 53.1 mmol) » FE0°C F R H ML,
(12.3 g 48.9 mmol)jACH;0H (300 mL)H Z¥F¥R - FE25C THEHFES
P110/NRE o FINa, SO W IR E W » H ADCMZ B - HI NaHCO3 3%
BRI A HE > NSO - HIEME - BRE&Y - FEHEHPLC
(0.1% HCOOHZ 7K K MeCN)FL (L B ERY) » BEIMERF S ENTEY
(2.4 g 34%) - EOCTHFEEMNTEY Q.4 g 3.4 mmol)[L FEIKMLIE
(20 mL) Z BB R T ZEREERIMB2CL (723 mg » 5.2 mmol) - FL0CF
BARESYWINEE - FANaHCO: A W ¥ W > B A BEtOACZE AT - #&
Na,SOFZ R B H /& > HIBHE - #5 H W B E M /L (PE/EtOAc=5:1F%
1:1)» BEEHBERBIRZS83-3(2.1g 77%)
B f#% (83a) : #483-3 (2.0 g > 2.5 mmol) » BzONa (3.6 g > 25 mmol)
B 15-5F-5 (5.5 g » 25 mmol)fEIZ A DMF (50 mL)H » 7£110-125°C T &
HBESGYSK - EHBEEBRIEY - B AEARBREE - FHE K%K
WW o BRNaSO,52 8 - BIREE > BERNVWEBERE LML
(PE/EA=10/1F2/1)E &) > S E M BB2zREZNTEW (1.6 g 80%) -
@ 1B 7AW (1.6 &0 2.0 mmo) MR FEEE (100 mL)H - H7E
SCTTEBREAW/NE  BERER  HEAWBEREML
(DCM/MeOH=100:1220:1)E &Y - BHEQCEBRZ ZEWTEY
(410 mg » 35%) » FE25°C /& “EEATAEY(200 mg » 0.34 mmol)¥FEfEHR
HCOOH (24 g)&H,0 (6 g)F » HTE25STC T B ESWUNTE - BEBEW
ABEGERE . BWEFERMeOH (30 mL)d - fE60°C T HEHE G¥12/)
o A RABERZE - HEMMNEOAe (50 mL)H - F£60°C FE#

BEIUNE - BERBIERESY - HHEOCACHK K > BEE O GEEE
Ik 7 83a (46.1 mg > 43%) - '"H NMR (CD;0D, 400MHz) & 7.92 (s, 1H),
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6.22 (dd, J=1.6, 18.8 Hz, 1H), 5.17-5.32 (m, 1H), 4.89-4.91 (m, 1H),
3.77 (m, 2H), 3.44 (s, 3H) » ESI-MS: m/z 316.1 [M+H]"

H 181
L L5 71 (84a)

BzO/\<i\EO O\ .OMs \8\(
Bz(f "F Bzd "
84-1 842 8 . NH2

N
/\g(\%\\( /\gN\%\( o N\%\‘(
F N= -
B0 F \,(\,HMMTr I\u-uv"\,wr TS0 F NHMMTr

84-4 84-5 84-6

=N o =N 0o

HO\© NW TBDPSO/\(EZN 7
— = HO—\ L M — HO—"\__L.f NQ(NH -

™SO0 F NHMMT? ™SO F NHMMTr
84-7 84-8

N o

=
TBDPSO N\%\( HO \8\( HO N\/e\(
N=( 7 =" NH - = F Nt(”

BSS  F NHMMTr NHMMTr HO F NH,
84-9 84-10 84a

BUH (84-2) : f£-78C F#EN, T 184-1 (100.0 g > 265.9 mmol)AfE
7K THE (1000 mL)H & 8 #: 5 ¥& H %8 I Li(0-7-Bu);AlH (318.9 mL >
318.9 mmol) - FE-7T8C THBEAYI/NK > BEEZEE TERL/N
- G RIEREESWHAIE-50C » HFH KK ANH,CHS KRB -
EtOACERUR &Y - f&Na,SO52 R FilE - L iBHE > BEELAEE
AR U-OHAT A ¥ (100.5 g) - FE0°C N A 1'-OHAT A #)(100.5 g > 265.9
mmol) A &K DCM (600 mL)H 7 ¥ E R H F A MNEt; (110 mL) &
MsCl (45.5 g 298.0 mmol) - ZEEE THEIESW2/INEE - £OCTH
KKEBIESY) > HADCMEEH - f&Na,SOFZ R E#E » B H
R BE R LM (PEEA=50:1E 5:1) » B3 2 1 & & 88k 2 84-2
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(113.4 g > FEH 1 93.9%) -
BU 65 (84-3) [ EY6-5-9H-IE4-2-J%(70.1 g > 414.7 mmol)
HMDS (480 mL)kz (NH4),SO4 (0.8 g)Z RERIF W ¥ N K DCE (400
mL) « ZEN, FEEEGYWEITRIS/NE > ERWAIEZER - MRt 2-I%
H6-EEK BT RINS4-2 (78.0 g 171.1 mmol) & TMSOTSE (60
mL > 331.9 mmol) - FEEESYEIFHER > B#E > B FANaHCO;E & H
- SEIRATIF LY » A AEtOACENUET - MBNa, SO R B g -
HiEHE - RWBEMR LEITEIT(PE: EA=S: 1T 2:)EF BRS¢ EE
IR 84-3(10.8 g FEX 1 11.9%) -
® B/ (84-4) © [A184-3 (30.0 g > 56.6 mmol)ADCM (300 mL)H ;7 &
F YR R ITMMTrCl (34.9 g 113.2 mmol) &% AgNO; (19.3 g 113.2
mmol) - FREESWHAEOC > BRM=FHEMIE(8.0 g 150
mmol) - FEEE T ELFTEHBRBII2/E - BEBER - FADCMZEEY
¥R > H FANaHCO; B ik » R Na, SO EEIE - BB - BW
BE M AL (PE:EA=20:123:1) > 15 5] 2 ¥ = 0 [E 4 iR 2 84-4 (35.0
g EHE 177.9%) - '"H NMR (CDCl;, 400 MHz) & 7.94-7.96 (m, 4H),
7.05-7.58 (m, 18H), 6.62-6.67 (m, 2H), 6.55 (dd, J=6.0 Hz, J=9.6 Hz,
| _ 1H), 5.60-5.66 (m, 1H), 4.69-4.76 (m, 2H), 4.55-4.58 (m, 1H), 3.64 (s,
1H) - ESI-MS: m/z 802 [M+H]"
B4 fi5 (84-5) © [F]84-4 (35.0 g 43.6 mmol)[A MK MeOH (400 mL)
PR BE WP A IINaOMe (23.5 g > 436 mmol) X 2-Bi & - Z.F5(30.6
g 392.4 mmol) - HEEGYEREAE - HCO K pHFIETE9-10 - i&IE
VLY > HIRNEIER - RWBE MR LM (PE:EEA=10:1E1:1) » 532
R = L B2 IR i #184-5 (24.0 g - EZRI5.7%) -
54 (84-6) 1 FE0C N[ 84-5 (24.0 g » 41.7 mmol)FANENE (250 mL)
ZE A IIDMTICL (28.2 g+ 83.5 mmol) - ZEE B T IEHE RIS
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/NEE o FRMMeOH (50 mL) » HFEAWEREB N REEEER - BE
BRI YRR TAELtOACH » H FI/KEEHE - BNa SO EHE - B > &
4= H W BSR4 L (DCM:MeOH=200:1%50:1) » BE EE G EE
R E—TRYWERT.6 g) - HE—FHEY(27.6 g 31.5 mmol)jJADCM
(200 mL)M > YAVE H YR I3k e (4.3 g 63 mmol) 5 TBSCI (9.5 g 63
mmol) - £ E & TEBLIREGW12/NEF - FINaHCO; i /K SR & 1| -
RNap, SO, 82 B EHRE > BE > B#H >  EEHWBEREML
(DCM:MeOH=200:17 100:1) » 42 5] £ % {4 6 B 4R 22 55 — o 97 (30.2
g) - M HE(30.2 g 30.4 mmol)REE/KDCM (50 mL)H & ¥R
th ¥R 04 Cl,CHCOOH (20 ml)Z #&7KDCM (500 mL) - 7£-78C N #
BEYU/NE - £8-78°C T INCL,CHCOOH (30 mL) - 7£-20°C T~ #E#iR
&2 « A B HINaHCO K W MW B &9 » B FDCMEE R - 48
Na, SO 85 R EH JE - M B ®W B E & # k (DCM:MeOH=200:1 £
30:1) » BE| 2 5@ [E IR 2 84-6 (18.0 g » 62.5%) - '"H NMR (400MHz,
MeOD) § 8.27 (s, 1H), 7.16-7.38 (m, 12H), 6.79-6.83 (m, 2H), 6.42 (dd,
J=4.4 Hz, J=10.0 Hz, 1H), 4.54-4.62(m, 1H), 3.92 (d, J=8.8 Hz, 2H),
3.74 (s, 3H), 3.70-3.72 (m, 1H), 0.92 (s, 9H), 0.11-0.13 (m, 6H) - ESI-
LCMS: m/z 690.0 [M+H]" -
BU 4% (84-7) : 7E0°C T ¥ I84-6 (7.0 g » 10.0 mmol)ZEZDMP (10.6
g » 25 mmol) A& K CH,Cl, (100 mL)H Z FRIFWE H - FE25C T RFE
SYNE EEZEZDBRER > A ZEA000 mLREREGY - &
HMgSO,#BIEESY - HEBME L & Nay$,0;.5H,0:2 100 mL & 7]
NaHCO;— BB A HAR EEEREET BB E) - 7HEF
“HerE o FHEEKVEWR 0 HRMgSOM R - FEZFBRER > BEEAL
EEBRZE=ZFTHBGS5 g 95%) ME=FHY(O6.5 g 95
mmol) A 1,4- Z HE 5% (80 mL)F Z WK F ¥R MN37% CH,O (6.0 mL > 60
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mmol) 2 N NaOH/K¥E# (9.5 mL » 19 mmol) - 7E25°C TiBHRIES Y2
INEF 0 BB FHACOHRRFAIZE pH 7 » FHIEtOH (30 mL) K NaBH, (3.8 g »
100 mmol) > HB#HEESY3058# - HEANHCUKBEREBREEY
BHFABAZI - BNaSO, & B H BB - B W IE & #
(DCM:MeOH=200:1% 30:1) > 5 5] 2 % ¢4 & ¥ R 2 84-7 (4.2 g >
58.3%) °
BU 4 (84-8) 1 fE-20C T A84-7 (4.2 g > 5.8 mmol)[ADCM (50 mL)
U R RS IIMLIE (5 mL) & DMTrCl (1.9 g > 5.8 mmol) - fE0°C T ##
B2/ - AAMeOH (15 mL)EEEH NEESY) - BRIEHE - HWE
&R R (DCM:MeOH=200: 1 E50: ) E &Y » SR EHOEHBIRZ S
R (1.3 g) - [AE M EY(1.3 g0 1.3 mmol) A E /KL IE (15 mL)
i 2 YR B ¥R N TBDPSCI (1.1 g > 3.9 mmol) & AgNO; (0.68 g > 4.0
mmol) - FE25C THEBPEEGWIS/IE - BEREEGY © BIE > BER
EtOAcH » H FIEE/KLEIR - N SO BRERE - HWBE &M
(DCM:MeOH=200:12100:1) > BH EFERZEALFTREYWA.4 g) - A
BEAFM®A.4 g 1.1 mmo)A#E/KDCM (50 mL)H ,Z ¥ R IN5
C1,CHCOOH (0.7 ml)Z #£/KDCM (18 mL) - #£-78°C T #E S W1/
@ i . 7-78C FIRMICL,CHCOOH (1.5 ml) » H7E-20C FHREAY1.S
/NEF o P BEAINaHCOs K R IR &%) » H I DCMZEHY - #&Na,SO,
IREHE - AW BEEMAL(DCM: MeOH=200:1F50:1) - BEEH
@ [E] B2 4k 2 84-8 (650 mg © 11.6%) -
505 (84-9) : FE10°C TAEN N[ MEME (521 mg » 6.59 mmol)fAfE K
DMSO (5 mL)H 2 ¥ V& ZF AN TFA (636 mg » 5.58 mmol) - B E
&Y BEEWREBER - EEE TEN T FEERKR0.8 mL)H R
84-8 (650 mg » 0.68 mmol)&DCC (410 mg » 2.0 mmol)fA #E /K DMSO (5
mL)FZESGY - E20C TERESYRAE - %™ N7K (B0 mL) - A
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DCM (30 mL)FEESEY > BB - ADCMERNEK - A &
NaHCO:/K AR e B8 © #8Na,S0. 871 > AFEBEZEHIRNE - R
BER EfMLPEEA=10:1ZE1:DHEY > SR EHAEEBRZIEAR
FH#(600 mg) » FE-78°C F 4% 1434 I8 b B 2 - = -$%(714 mg > 2.0
mmol) A fE/KTHF (5 mL)H iz ¥ ¥E ¥ + ZF & ¥ Jin-Buli (0.8 mL >
2.0 mmol > 2.5 M THF W) « FE0C T R@I|# VN - BHINE AT HE
#7(600 mg > 0.63 mmo)EEEGW T > HE25CTHEBEEYIS/NE -
P B FINH,C1 (20 mL)¥E R FEY) > H FIEtOACcZEHY - #ENaySO,5z %
G AR BE > BRBEVR > SIRECEHAY - BHER
f& HT (DCM:MeOH=200:1F50: DF{LH/RY) - BEEREOEEIR 84~
9 (250 mg > 38.5%) o

B {15 (84-10) © #184-9 (250 mg > 0.26 mmol)¥AfEF THF (5.0 mL)
1 o #£20°C FEHITBAF (131 mg > 0.5 mmol) - HFFHEIEH2/NEF -
BRARB B - BERBRYEBREA (50 mL)H - HFHKE@<)TEHE -
ISR AREGE > BHWBENEMAPEEA=10:1£1:2) BEEH
& B B iR 2 84-10 (57.6 mg > 36.9%) - 'H NMR (400MHz, MeOD) 3
8.34 (s, 1H), 7.15-7.38 (m, 12H), 6.79-6.82 (m, 2H), 6.44 (dd, J=2.0 Hz,

- J=10.0 Hz, 1H), 6.01 (dd, J=11.2 Hz, J=17.6 Hz, 1H), 5.51 (dd, J=1.6
Hz, J=17.2 Hz, 1H), 5.35 (dd, J=1.6 Hz, J=17.2 Hz, 1H), 4.68-4.76 (m,
1H), 3.74 (s, 3H), 3.63(dd, J=2.0 Hz, J=12.8 Hz, 1H) 3.52(dd, J=2.0 Hz,
J=12.8 Hz, 1H) - ESI-LCMS: m/z 602.0 [M+H]"

BU{F (84a) : (£84-10 (27 mg)fR1.5 mL B0%HERH ZHEWEER
THEBASNEG  BREERZE - BERYIEKES  HER &
IjJ[]MeOH (1.5 mL)&TEA (0.1 mL) » HE#RESY - HMeOH EtOAc
EVEE WY - H AHEOCAcH R B EEBFRBABE RN 84 (93
mg) - '"H NMR (CD;OD - 400 MHz) § 8.44 (s, 1H), 6.57 (d, J=10.8 Hz,
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1H), 6.05 (dd, J=17.6 Hz, 10.8 Hz, 1H), 5.45 (dd, J=17.6 Hz, J=1.6 Hz,
1H), 5.37 (dd, J=10.8 Hz, 1.6 Hz, 1H), 4.78 (dd, J=18.4 Hz, 17.2 Hz,
1H), 3.67 (d, J=12.4 Hz, 1H), 3.56 (dd, J=12.4 Hz, 2.0 Hz, 1H) ; ESI-
MS: m/z 328.4 [M -H] |

H #1182
B 15 1 (85a)
NHDMT NHDMT NH,
DMTO o(:’&o DMTO ofN\’go HO Ol N’LO
. HO - F /OE F /0E F
85-1 °© o
85-2 85a

B (85-2) : FEE IR T HEFF85-1 (200 mg; 0.22 mmol)FRMERE(2.5
mL) R EZETERE@4 L I2ER)FZCREEYVRE - REESY - B#
BEERY) /7 LR EtOAc (50 mL)BE K2 - A1 NEZEE - 7K - §F]
NaHCO; 7K IE I K /KGR TG - Na ,SOHBREEY - ZBE
B> BN S AWEHQ0 gBE i) LEHTCRE/EtOAc (30E100%5 )

PS MifLEeRY) > 155085-2 (0.16.g > 75%) -

- B (85a) ¢ EEE T #8552 (016 g5 0.16 mmol) fA 80%
HCOOH/K AR (S mL)H W IR3/NIF - RBWH| > FEREFRILEK
o R EAWER 0 gB ) £ A CH,Cl,/MeOH (4-10%%5 E)# A -
12-2(85a (43 mg > 74%) - 'H-NMR (DMSO-d¢): § 7.75 (d, 1 H), 7.33 (d,
2 H), 6.07 (dd, 1 H), 5.75 (d, 1 H), 5.55 (dd, 1 H), 5.43 (dt, 1 H), 5.43
(t, 1 H), 3.79 (dd, 2 H), 3.63 (ddd, 2 H), 2.64 (L EI&, 1 H), 1.12 (d, 6
H) - MS: m/z=362.1 [M+1] -

HHI83
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Bl &Y (86a)

NHDMT NHDMT NH,

| 0 I - o |
HO ONA% >o~ o o >lo ON}%

- . \ - .
CF:}K;;{ Ckzxi;f m;:X;;/
MMTO F MMTO HG F
86-1 86-2 86a

B 085 (86-2) 15 7 BLGH85-2.2 SR P T LA T &% % BU4% 862 : 86-
1 (220 mg; 0.22 mmol) (2.5 mL) ~ B2 T EEEF(0.13 mL ; 3.6 &) -
EtOAc (30 mL) K . %E/EtOAc (30 100%HE ) » 5 %(86-2 (175 mg °
85%) ©

B fF (86a) : 1 H B 8Sa s MR H UL N & F 5L {5 86a : 86-2
(117 mg ; 0.13 mmol) ~ 80% HCOOH/KE ¥ (4 mL)J CH,Cl,/MeOH (4-
10%H4 ) > 5%(86a (36 mg » 77%) « 'H-NMR (DMSO-dg): & 7.58 (d, 1
H), 7.29 (d, 2 H), 6.00 (s, 1 H), 5.73 (d, 1 H), 5.24 (ddd, 1 H), 4.55 (dd,
1 H), 4.22 (dd, 2 H), 3.80 (dd, 2 H), 2.58 (&L EI, 1 H), 1.08, 1.07 (2d,
6 H) - MS: m/z=364 [M+1] -

H 5184
B 5P (87a)
NHDMT NHDMT NH,
HO o} o N0
HO F o F o F

8741 o} o)
87-2 w. 87a

5L (87-2) * A EfH46-2 2 HUERF AL T & & & H87-2 : 87-
1 (178 mg > 0.3 mmol) ~ T EEEF(0.14 mL - 2E &) ~ IELEG mL) » EF|
87-2 (120 mg * 50%) -
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BLE (87a) : A K H85a 2 FHLUEF A DU T %5 & B 87a : 87-2
(120 mg » 0.15 mmol) * 80% HCOOH/K ¥ ¥ 5 CH,C1,/MeOH (4-10%##

FE) > 5-%]87a (62 mg * 85%) - '"H-NMR (CDCls): § 8.2 (br, 1 H), 7.42

(d, 1 H), 6.8 (br, 1 H), 6.03 (d, 1 H), 5.77 (dd, 1 H), 5.64 (dd, 1 H), 5.51

(ddd, 1 H), 4.43 (dd, 2 H), 3.82 (dd, 2 H), 2.41 (m, 2 H), 2.33 (m, 2 H),
1.64 (m, 4 H), 1.31 (m, 8 H), 0.82 (m, 6 H) - MS: m/z=488 [M-1] o

& 5185
2L 57 (88a)

88a

B4 (88-2) : HH B H8S- 2 EUEFH LI T &3 2L /5 88-2 : 85-
1 (220 mg; 0.24 mmol) ~ MEKE3 mL) ~ + " EEEF(0.12 g 1.3E ) -
EtOAc (50 mL)F & 5Z/EtOAc (25 80%FEE) » B 588-2 (0.22 g

. 85%) o
W45 (88a) : f F B

fH8Sa s EHMUUEF AU TR EEL/FH88a : 88-2

(0.19 g ; 0.17 mmol)  80% HCOOH/K ¥ ¥ (5 mL)F CH,Cl,/MeOH (4-
10%B5 ) » 15%88a (66 mg * 82%) « 'H-NMR (DMSO-d¢): § 7.77 (d, 1

H), 7.35 (d, 2 H), 6.07 (dd, 1 H), 5.77 (d, 1 H), 5.60 (dd, 1 H), 5.55
(ddd, 1 H), 5.43 (t, 1 H), 3.78 (dd, 2 H), 3.65 (ddd, 2 H), 2.41 (m, 2 H),
1.56 (m, 2 H), 1.24 (m, 16 H), 0.85 (m, 3 H) » MS: m/z=474 [M-1] o

H P86

L5 Y (892) K (90a)
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NHDMT NHDMT NH,
o} 0
o] =N 0 N (o] =N
So-p L 0" o-P L o">o-k LA
= N0 = N"0 ! N~ ™0
/0 —_— l/O \ 0 - rO
Ci— o o M o o

B4 (89-2) : 7E0°C F89-1 (175 mg ; 0.18 mmol)AMeCN (2.5 @
mL)FH 2 BRI TMSBr (0.28 mL 5 10E &) - EER THEFESY
1N » R85> BR/KEE - BEMESCHAGEE @58 HA
CH,CL ¥t - BE# S 1 & E A MNMP (2 mL)d - B FiDIPEA (94
pL 3EE)RBRBEFEREGS pL ) 3EE)RHE - EER TRAFER
EWIR > BRI BECHR/K(20 mL)EE =T EHER(TBME ; 60 mL)Z
M - FBEFINaHCO: /KB ~ K KEARKEHREKLE - FITBME (2x20
mL) R ZRRE G < K ERRE - ZEREEHIABENY > HRZ
%‘M{;’ﬁ?%‘*’&(lo gE L) b A CHCL/i-PrOH (2-10% B EOFEAL - 2289- @
2 (42 mg > 26%) e

B (89a) © 76 E I8 T 1B #889-2/480% HCOOH/K ¥ ¥ T & ¥ ¥ 3
INEE - ZRBEH > FEREREREZSE - R-SMAMWEREA0 gEMR)E
F CH,Cl1,/MeOH (4-15%75 FE)#iifL, > 5%]89a (17 mg » 74%) - '"H-NMR
(CD;0D): § 7.47 (d, 1 H), 6. 28 (dd, 1 H), 6.04 (dd, 1 H), 5.77-5.71 (m,

2 H), 5.53 (m, 4 H), 5.18 (ddd, 1 H), 5.60 (dd, 1 H), 3.77 (dd, 2 H), 1.08
(m, 18 H) o *'P-NMR (CD;0D): 6 17.64 - MS: m/z=598 [M+1] -
BlfE(90a) : EF—RKREBERTEHZ89 (12 mg: 0.02 mmol)Z
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EtOH (1 mL)EZPd/C (10% ; 2.5 mg) L BEWRK - B E L EBERE
BEY - ZBEHER > AR _SAWEREA0 g& ) HCH,Cl,/MeOH
(4-17%H B4l AL Y > BF]90a (6 mg 50%) - 'H-NMR (CD;0D): &
7.51 (d, 1 H), 5.79 (d, 1 H), 5.65-5.54 (m, 5 H), 5.20 (ddd, 1 H), 5.60
(dd, 1 H), 3. 70 (dd, 2 H), 2.17-2.06 (m, 1 H), 2.02-1.87 (m, 3 H), 1.13
(m, 18 H) - *'P-NMR (CD3;0D): § 33.16 - MS: m/z=600 [M+1] -

E 5187
2iE S (91a)
- o
@ 0
/LoJ\o/\o—fIﬁ'—OH
o)
NHDMT o 0 NHDMT
] SN j)/ J\ (@] o | SN
HO~\ o o \f - oJ\o/\o—ﬁ—o o o
MMTG F 0.0 MMTO F
T
86-1 \( 91-2
NH,
AR e A
0”07 0-P-0~\ o N0
So (]
(e go) HO F
. YO 91a

B 91-2) : MEENEEREEF E)WR = L $(0.33 mmol -
5110 mg# (POC)BEELES 5 0.1 mL Et;NEIfi) THF (2 mL)H Z |
FERE R IN86-1 (100 mg: 0.11 mmol) & — EKWEZJ£(0.19 mL ; 10%
£) - BOP-Cl (140 mg: 5% &)K3-ME-1,2,4-=1(63 mg: SEE) -
EERTRB|PESYWIOSE » FEEACHCL 30 mL)FHE - A&
NaHCO;7K BB K E/K R IHRIEEY) - BNa ,SOLBREEY - RBH
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Bl HR &AW EMEQ0 g ) AT H/EtOAc (40-100%%8 & )H
LB ERY - FE[91-2 (117 mg > 90%) -

B (91a) - HEHEESSaZEHUBEFHLU T A EE M : 91-2
(87 mg ; 0.07 mmol) ~ 80% HCOOH/KE K (5 mL)} CH,Cl,/MeOH (4-
15%B5 ) » 15 %]91a (36 mg » 85%) - '"H-NMR (CD;CN): & 7.67 (dd, 1
H), 6.35 (dd, 1 H), 6.1 (br, 2 H), 5.82 (d, 1 H), 5.62 (m, 4 H), 5.22 (dm,
1 H), 4.98 (br, 1H), 4.89 (m, 2 H), 4.49 (d, 1 H), 4.34 (m, 2 H), 3.88 (dd,
2H), 1.29 (d, 6 H), 1,28 (d, 6 H) ; *'P-NMR (CD;CN): & -4.49 - MS:
m/z=606 [M+1] -
T 588 | ®
S 5% (92a)

0O

0
N o @
¢ jfu\/'f\” POMO—£—0 Et;NH
HO’\(_O—VN N > NHMMT POMO
MMTO >Lfo

92-1 o)
N O\P’/O
o 0™ ~o-™o
0 N NH 0 NN
07 0-P—0—~ o N7 N” “NHMMT 0700~ o N7 N” NHMMT .
0O MMTO F o MMTO  F
j/\ 92-2 ;/\ 923
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148 (92-2) F2 (92-3) © [ & (POM)#EE = 2 $7(0.48 mmol - 176
mg® (POM)BEEZEE 5 0.15 mL Et;NELE)ATHF (2 mL)H & ¥ V& H HH A
win92-1 (150 mg: 0.18 mmol)x " ERHE Z£(0.31 mL ; 108 &) ~
BOP-Cl (229 mg: SE &)M3-MEE-1,2,4-=M1(103 mg: SEE) - £F
BT EBESY0S8# - FERHCH,ClL, (30 mL)FE - H&FINaHCO;
KRB R ERKEBEEY - BNa ,SOFZRIEEY - ZRBHEHR > HRZ
S EFE(10 g ) EHCHyCLy/i-PrOH (2-10%85 )M ML R ex 9
B5]92-2 (44 mg » 21%) % 92-3 (73 mg > 28%) °

B4 (92a) : FE35C T M0 E92-2 52 92-3 (73 mg k44 mg)Hi 80%
HCOOH/KFWE (3 mL)Z B & Y3078 - ZRBIEH - FEREFFRILR
o RBEHH - AR ZSMAWEREA0 g& ) L HCH,Cl,/MeOH (4-
10%758 B Wi/ R R Y > 55(92a (40 mg » 75%) o "H-NMR (DMSO-Dg):
8 10.6 (br, 1 H), 7.76 (s, 1 H), 6.44 (br, 2 H), 5.99 (dd, 1 H), 5.83 (d, 1

H), 5.53-5.27 (2 m, 6 H), 4.39 (dt, 1 H), 4.04 (m, 2 H), 1.17 (s, 3 H),
1.06, 1.08 (2 s, 18 H) - *'P-NMR (DMSO-d¢): & -4.09 - MS: m/z=608
[M+1] »

@ =550
B L 57 (93a)
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0
I o 2
</N l f POMO~P~0 Et;NH
Ho’\@N N? > NHMMT oPOM .
=\ \ 5 >§O
MMTO  F J
93-1 o w
Ay

0 NH o} N— "N
0~ ~N0-P-0 NHMMT 0 o—P—o-\C,jN N NHMMT

B0 (93-2) ) (93-3)  DAEE 5 92-18L 5 92-2 % 92-3tH A 2 /7 = B
93-1 (200 mg ; 0.23 mmol)J £ (POM)# BL S (230 mg)EEDIPEA (0.4
mL) ~ BopCl (290 mg) K 3-F8%-1,2,4- =M (130 mg)fATHF (3 mL)h &l
f93-27% 93-3(53 568 mg 80 mg) - ®

514 (93a) * DLEE 5 92-2 % 92-38 (1. R 9248 [F] & 77 =\ Y BE 7% 93-2
£ 93-3 (55168 mgk 80 mg)iE . £593 (42 mg) - '"H-NMR (DMSO-Dy):
8 7.73 (s, 1 H), 6.46 (br, 2 H), 6.04 (dd, 1 H), 5.91 (dd, 1 H), 5.87 (d, 1
H), 5.48 (d, 4 H), 5.33 (m, 1 H), 5.24 (ddd, 1 H), 4.60 (dt, 1 H), 4.07 (m,
2 H), 1.07, 1.06, 1.05 (4 s, 18 H) - *'P-NMR (DMSO-dg): § -4.37 - MS:
m/z=620 [M+1] -
' H90
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B AP (94a)

M93a (53 mg; 0.09 mmol)JAEtOH (2 mL)F Z B FIIN10%

Pd/C (10 mg) - FE— KRB ER T EHFREEY NG - REWEL#
@ BREESY  HAZFLEW R-SALTERLA0 gBHE)LH

CH,Cl1,/MeOH (4-11%%# E )41k > 5 %]94a (45 mg > 81%) - '"H-NMR

(DMSO-Dg): 8 10.6 (br, 1 H), 7.81 (s, 1 H), 6.4 (br, 2 H), 5.97 (dd, 1 H),

5.85 (d, 1 H), 5.60-5.44 (m, 5 H), 4.37 (m, 1 H), 4.11 (ddd, 2 H), 1.66

(m, 2 H), 1.09, 1.06 (2 s, 18 H), 0.81 (7, 3 H) ; *'"P-NMR (DMSO-d¢): &

-4.10 » MS: m/z=622 [M+1] »

91

BLE L &P (952) K (96a)
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UG8 (95-1) ¢ [A)5-fRE-2H-[1,2,4]=1&-3-Ff (180 mg * 1.5 mmol)
HMDS o 7 ¥5 Y& W1 s I b & 2 (NHL)4SO0y4 » TIRVE & % & Bl 3t 571
I - ZXBHMDS - BEHEY - MHEEYRNE/KCHCNF ZER PR
f70a (220 mg > 0.5 mmol) K TMSOTS (0.45 mL - 2.5 mmol) - 7E &

EFRMEBVE S EE 24/ EF - AINaHCO; I X FEY) » B FH EAM
B BIERAEBEE > HMHEEHEH S 5 TLC & RP-HPLC (0.5%
HCOOHZ /KA TR e MeCN) ML IR ER Y » 5 B #H95-1 (100 mg » 46%) -

BUfHE(95-2) : [A95-1 (80 mg » 0.18 mmol)fA & /K CH,CNH 7 ¥ ¥
R AN1,2,4-= (911 mg > 11.7 mmol)Z TEA (1.45 g 14.4 mmol) -
WEEWAEAEOC » BIRAPOCS « %25C FBR K ERE w24, @
e - ZRBHEH > BAEARKSE - BEEHE > FEIHEIS-2 (80
mg > 90%) ©

BU 4 (95a) : #595-2 (90 mg > 0.18 mmol)¥EfE A 20 mLAEFITHFE
H oo FE25SCTEVATHBKR2DE - BRER > ARYWEBERE LHf
(EA:PE=6:1)E ;Y] » BRI EHQGEBIRZ9I5a (70 mg > 70%) -

HBUfHE (96a) © 5 95a (70 mg > 0.16 mmol WA FE 20 mLEIFIMeOHE
e HEBSCTHEBABER2/NE - BBREBK » H#FE HRP-HPLC
(0.5% HCOOHZ KW EMeCN)#i LI &Y > BEERaBEBR. @
96a (5 mg > 11%) - '"H NMR (CD;0D, 400 MHz) & 7.57 (s, 1H), 6.35
(dd, J=3.6 Hz, J=15.6 Hz, 1H), 5.45-5.47 (m, 1H), 4.70 (dd, J=4.8 Hz,
J=16.2 Hz, 1H), 3.83 (s, 2H), 3.71 (d, J=1.6 Hz, 2H) - ESI-TOF-MS:
m/z 295.1 [M+H]" -

EH192
B EYW97a-g)
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N—
NH, _
7N
% \<N N
Ri HO R

N:\ NH,
N_
A \
o o 0 ¢ W o o 09 ¢ W
Ho—T—o—T—o—T—O’\@N«O —_— Ho—llv—o—lT—o—Fl’—O/\@N—ﬁo
OH oOH oOHR"\J/ OH OH OHR{

HO R, ‘w0 Ry

W B 1R K (0.05 mmol)¥AfE JADMF (3 mL)EADMA-DMF (0.04
mL > 0.1 mmol)ZBEEYF - RENEVENBRERE T4 - B
ABELE - BRERYWIEERPO(OMe); (0.7 mL)EEELE(0.3 mL)iZ
Bt FRCTHEEETABRAEYISHE  BRAAIEER - H
#8 ¥% 4 N- B BE BE 0% (0.009 mL > 0.11 mmol) & POCl; (9 ul > 0.11
mmol) - fREFIE S WENEIR T20-40738 - ZFHLCMSEFI M IE - H
FERHEEES-ERBIECHIARERRIE - RIETE % - HER
TNEEBEER Y T 44788 (150 mg) & DMF (0.5 mL) » BEEHBEWK - T£EEE
BETLS/NEZ® > AR mDFBXEY - BESYWESRER
QS HE (E R EE) 2 T HiLoad 16/10F » HLI0E1 N NaClft50 mM
TRISIEE R (pH 7.5)F Z AR EBE EET 8 - = BHERES (97a-DFET5-
80% B NVAHE - IRMETHIEVEEELY - BEGYEENSNE| et &
FRNEB|RTI50# > BHIBME - 35 HRP HPLCH Synergy 444>k Hydro-
RP% f+ (Phenominex) F3ER IR - HOE3I0%HENRS0 mMZE =2
FAREW(EH 7.5 R ERERERE - SHMHERRD > ®Rig > A
HEZ3R  BERBEEEEK -

C171309PA.doc -271 -



1639612

R4A-HEPI2ERSZ = HRE

'PNMR | *'PNMR | *'PNMR
AN -
& MS (M-1) Po, PR Py
NH,
& 2 1 /N

HO—P—0—P—0—P—0—~y o .N— -6.71 -11.35
| | N : -21.
oH oH éH/o—}g_?: ° 280 1 68 | 2P0 | 114700

HO F
97a
NF,
A
HO—T—O—IT_O_T_O o) N—« '1144
by L, OH/S \\\‘.s / o) 544.0 -6.25(bs) | -21.45(bs) -11.56(d)
HO F
97b
NH,
o o0 7\

Ho—g—o—g—o—g—oYfN«\ -8.86 11.81
e \ 0 575.7 ' -22.951) | 1o
o OH OHBr/:a s -9.00(d) -11.94(d)

97¢
on o on

HO-P~0~P-0~P-0— o .N— -9.41 -12.00

I 1} I} -
878 Y b 39| gaa@y | PO | 1213
s B
HO °F
97d
NH2
oH Qn QH "N
HO—P=0—-P—=0-P-0~ o N~ -10.32 -11.84
b 8 521 | 104400y | 23200 | 11.96(a)
HO F
97e
I ,’MN 11.51
HO~P~0~P—0-P-0-4_0O - - B
T 6H%—z 0 508.4 8.30 (bs) | -22.72(bs) -11.63(d)
HO °F
97f
F
0 NH

Ho-p-o-P-o-P-o ° m 2 9.17 11.97

OH OH OH 7 N
i wg 2011 929 gy | 2304 O | 15 00(0)
97g

T B9

3

B 5% (982a-e) 52 (99a)

B HZ IR RZ T (0.05 mmol)¥E fE FAPO(OMe); (0.7 mL)EANH IE (0.3 mL)
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Z?E'a YR o FEA2C T EEEFEABFRAYISH#E  BREEGAE
2B o AR B R IIN-ER ZL BRI (0.009 mL > 0.11 mmol) & POCI; (9 ul >
R R AW ENEET20-404 8 35 HLCMSHE G R
JE - HFEHMEZES-EMRECHAKRERNNRE - RETHZE
MG R INFEBRER MY T 2288 (150 mg) &z DMF (0.5 mL) > GE[HEHWRK -
AEBRBERETIS/NNFC® - K00 mL)FRBXEY - R EEEHRN
HAE QS M (5 M ke )z & HiLoad 16/10 k - LI0ZE1 N NaClfA50
‘mM TRISIRE R (pH 7.5)F Z AR EEIT S BE - = HEEREE (98a-e)1E
75-80% BT ¥HE - IRAEFHIEVEBED - #5EHRP HPLCHY Synergy 4%k
Hydro-RP%& £ (Phenominex) PR IR EE - (FFHHO0E30%F 50 mMZ,
B = LR ER(H 7.5)F 2 ERERERE - S HERHE G » B
#E > HEE3R > LIBRBEERER -

0.11 mmol)

RS-HEMNBESZASH

PNMR | 'PNMR | *’PNMR
Pae -
EY MS M-1) Pa. PB Py
O ||
HO-P—O-P-O— —OMN\Z*?
, H 521 -11.09
OH OH N B
I N 5380 | 533y | 20560 | 11500
98a
OH OH (0] —N
HO-b—0-b-0-B-0—q o i 3
& & (5H‘\:Q’ @' 5562 | -10.85(bs) | -23.11(bs) | 1176
cn—H}, s N~/ . -10.85(bs) | -23.11(bs) -11.88(d)
98b
NH,
0 9 o CT
HO-B-0-B-0-B-0—~ o N -11.68
W = - - .
OH OH OHF}S_Z N 5404 | 8860bs) | 23840 | 1) g0y
HO F
98¢
NH,
o 9 Q (’NQ,/QN
HO-P-0-P-0-P-O—~% o N 935 -11.60
W =/ B :
OH OH OH_M N 3360 1 947 | B0 | 1172
HO °F
98d
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M
OH OH OH VA
i i i N - -
TN S 5459 -igigg | 2326 -111.19'3881)
§ b
HO F
98e
O
0 4 _<NH
HO-P-O—~ o N
L 3572 1.42(s NA NA
ol ®
HO °F
99a
H 194
B E /&Y (100a)
NH, NH, NH,
1] (o}

MeO’FI" o) QN Ho'ri? o QN Hﬁap 883\0’*2' o {\1_2\‘
Meom Y Hom o Ho;:\g %
HO F HO F HO F

100-1 100-2 100a

B4 (100-2) : [A100-1 (22 mg: 0.055 mmol)AZ & (0.5 mL)HF &
KGR AR INTMSBr (80 pL; 10EE) - EERE NBEMBEED!
INEE - BIEREY > BRBHRYOMNKEZRCH - BELOBEHRK
& FAWBE=Z#EEBRTN > BHEZ  BF10022 =2Z%E -

B (100a) © F5H BLULIE K B AR IL AR5 100-248% 7K - K FE /K 100- ®
2 FETAHMPA (1 mL)H » B¥ERHOL,1-HE DKM (32 mg 5 0.2 mmol) e
FERTEHRESYWO/NET - WMINABERKI T $£(0.22 g 0.2 mmol)
FADMF 2 mL)YFZHK - EER THEBESYRE - HLB =28
EEREBIESY 0 B#HRP-HPLCA0-60% B (A : 50 mM TEAAZK
YW > B 50 mM TEAAZ MeOHEWR)# /L » H #F HARP-HPLCHI # &
0-30% BE#i{k > £%(100a - *'P-NMR (D,0): § 3.22 (d, 1P), -8.21 (br,
1 P), -22.91 (br, 1 P) = MS: m/z=528 (M-1) o
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#1195
B &P (100b)
NHa NH,
NH,
q 7 N ’(’3 (/_\<N [I-'; (I)l 0
~ - 72
MO~ o N HO-P o N "6 0B N
— —» HO o~
Meom o) o o — HdCl o) N—\<O
HO Ho F _HO\. F
100-3 100-4

B fE (100-4) - A BB fiE 10027 H st UL 2 B Fr B 5 100-3 (54
mg ; 0.13 mmol)Z Z. & (1.3 mL)BE TMSBr (0.18 mL)&!#100-4 -
® B fi (100b) - F AHE A fF100afT M IE LU LB F B 5 100-4 2
HMPA (2 mL)&2 & CDI (84 mg) & FE B Y T $£(0.5 g)  DMF (2 mL)&!
f5100b - *'P-NMR (D,0): & 17.90 (d, 1P), -9.00 (d, 1 P), -22.91 (t, 1
P) - MS: m/z=530 (M-1) o

6196
LS ¥(100¢)
0 o o o 0 NHz
¢ J \N i 7 N P 1 O VAR
meo-R [ Ho-R N oG o~ B F N
® NS —— TNy 4 — 9% gg’\g\_&rﬁo
— R ClI—"\__/
HO F HO F HO F
100-5 100-6 100c

2145 (100-6) : (T FHEL B 100-2 7 EH U 2 Fr B & 100-5 (40
mg ; 0.09 mmol)Z Z 5 (1 mL)BETMSBr (0.1 mL)Z!{#100-6 -

BLHE (100c) - EAH BB fF100aFfT R E L 2 EF B §100-62
HMPA (1.5 mL)EE2CDI (50 mg) R EBEERIU T $£(0.3 g)ELfE100c - °'P-
NMR (D,0): & -7.13 (br, 1P), -10.14 (d, 1 P), -22.84 (br, 1 P) - ’F-NMR
(D,0): & -117.53 (dd, 1 F), -197.8 (m, 1 F) = MS: m/z=545.5 (M-1) -
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BHI97
B 68 1k 5 77 (100d) 5z (100e)

NH, NH, 0 NH,
TS s doe A
. [0 AN F
Et0-P Ho-P N HO O \g-P
C— Cl—"\_/ Cl—
HO F HO F HO F
100-7 100-8 100d
+ NH.
Roo
HO-\ P It N
HO O "™\4.P F
HO O7; o. N
HO\L}Q/ _<O
Cl—" \_/
HO F

B 0r (100-8) : [ IEH ML EAEEE100-7 (35 mg; 0.08 mmol)AZE
(1 mL)F Z /KGR FHRIMTMSBr (0.1 mL ; 10 &) - EERTES
FIREEYRE  BRIEME KRGS ENRKECHCLZH - H
CHLCLYEIR/K/E - KBS = Z % B E WA - HEeE > 5 5100-8
L= -

S0 (100d) 2 (100e) : 75 FO B IL I 2 FH R L 2K 32 {9 100-84E /K -
4% 7k 100-8Y5 2 FADMF (1.5 mL)H » HYRHICDI (54 mg; 0.3 mmol) -
ERBRTHBESWT/NG - WINEBBINT$0.3 g #50.3 mmol) @
FADMF (4 mL)H 2% - £EETERESY=K - BZB=2&
RERWEESY - APEE0-60% B (A: 50 mM TEAA/KEH * B :
50 mM TEAAZ MeOH¥s Y% ) K 0-40% B3 77 M 7 S 48 1y RP-HPLC &
> SE2EFEHEBEREEY X 21004 % 100e - 100d : *'P-NMR
(D,0): & 4.28 (dd, 1P), -6.37 (d, 1 P), -22.36 (t, 1 P) - MS: m/z=548.1
(M-1) » 100e : *'P-NMR (D,0): & 4.13 (dd, 1P), -6.38 (d, 1 P), -22.46 (t,
1 P) » MS: m/z=548.1 (M-1)
H 98
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BEft 57 (101a)

0O 0O

0

T aaT .

TeoPso~_ O N, TBDPSO\_O N TBDPSO— o N—
HO—» 0 O © M 0

TBSG F SO F 8sG
59-4 101-1 101-2

-

NH NH,

2
N o
TBDPSOW _<o I HO’\}@/ o
\\\ A 3 - < -
™SO F HO  F

. 101-3 101a

B (101-1) : ZEOC FEZ SR TM59-4 (1.5 g 2.39 mmol)AZE /K
DCM (100 mL) i Z IR F R MEB T - B T &Mkt (5.2 g+ 11.95
mmol) - EEB TEBESY SN - HIEREGWHEANaHCO; & Na,S,0;
IKBEWF - FAEKERERE » RE/KNa,SOHZE - BIREEE
BIEHAERIRZHEREI1-1 (1.5 g) EARE-SHMAEHRT
— B

Bl (101-2) - ZOCTHERRK THEEETE)ZEKEBHIT (4.8
g > 12.03 mmol)AfE/AKTHF (8 mL)F 2B S FH Jit-BuOK (11.2
mL > 11.2 mmol) - ZEER THEBEESY /N - ZE0C T EHEERII101-
1 (1.0 g» 1.6 mmo)[AME/KTHF (4 mL)HFZEWK - =R THEBRES
Yi3/hE o AINH CIK ISR B EY) » H IDCMZE R - 521 F 5
fg > HighE B3 EB&RY > HELHWBEEET (5% EtOAC/PE)#
> BEEHEEBERC101-2 (793 mg > 74.4%) -

UM (101-3) : FE =B FA101-2 (364 mg > 0.547 mmol) A & 7k
CH,CN (6 mL)H 7 ¥ H ¥ N TPSCl (414 mg » 1.37 mmol) - DMAP
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(167 mg > 1.37 mmol) &z NEt; (138 mg > 1.37 mmol) - FFEE BB E
G Y2/« IOINH,OH (6 ml) > BEEJHESF YN - A DCMA
BIESY) > HANaHCO: KBt - 7 BEERE - HIRiE - F3E
By HERWEBEREN (2% MeOH/DCM)FLL - FEIEHCQEE
4R 2 101-3 (347 mg » 95.0%) -

B (101a) : F£FEIE FM27-3 (347 mg > 0.52 mmol)fAMeOH (10
mL)H Z R F IR IINHLE (1.5 g) - 5 KBRS Y EIF 12/ » FE&RE
- EEZEFIREERET > BAEARYVBERET(10% MeOH/DCM)#Hi{
By - BE 2 EE RS 101a (87 mg v 53%) - 'H NMR (CD;0D,
400MHz) & 8.11 (d, J=7.6 Hz, 1H), 6.03 (dd, J=1.2, 17.6 Hz, 1H), 5.88
(d, J=7.2 Hz, 1H), 6.03 (dd, J=1.6, 11.6 Hz, 1H), 5.39 (d, J=10.8 Hz,
1H), 4.88 (dd, J=3.2, 60.0 Hz, 1H), 4.41 (dd, J=4.8, 24.4 Hz, 1H), 3.70
(d, J=12.4 Hz, 1H), 3.57 (d, J=12.0 Hz, 1H), 3.08-3.14 (m, 1H), 0.94-
0.98 (m, 6H) » ESI-MS: m/z 626.9 [2M+H]"

B 5199
S EE % (102a)

T
o)
o, -
o)
-
=z
PN

TBSO\@/N_« ________, TBSO o)

TBSO F
102-3 102-4 102a

B0 (102-1) * ZEEJE T A101-2 (1.0 g 1.5 mmol)jAMeOH (20
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mL)qHZfé%§¢%ﬂDNH4F (6 g) REEGVEIRE - wAl E=HE

<R &Y BEWER FEHVYWEBEEREIT B%
MeOH/DCM)#fi b5 &Y > B EE Q& E B8R 2102-1 (400 mg >
85%) o

U6 (102-2) © 7= FA102-1 (400 mg > 1.27 mmol)jAMeOH
(10 mL)F 2 ¥EW HHRIIPA/C (400 mg) - FE=EE FEHLREK TEAFE
BN - BEEGY  BAEZEFRERER  SIEoCEE
4R 102-2 (400 mg » 99 %) o
BUAHE(102-3) 1 =R FA102-2 (400 mg @ 1.26 mmol)A f& /K DMF *
(5 mL)th 2 ¥ o iR I Bk (968 mg > 14.2 mmol) & TBSCI (1.5 g °
10.0 mmol) - FESOC TRV EESYRE - HDCMEEREEY » A
NaHCO; /K BVR Ik - 521 EHE - BiEH - REHVYBEREFEIT(10%
EA/PE)MLLIRERY) - B2 2 0 AREI#2IR2102-3 (676 mg > 98%) -
B 6% (102-4) : fF =B T A 102-3 (676 mg > 1.24 mmol) A 4 7k
CH;CN (6 mL)H Z ¥ £ ¥ INTPSCI (941 mg > 13.11 mmol) ~ DMAP
(379 mg - 3.11 mmol) ¥ NEt; (314 mg - 3.11 mmol) - FEZ W FHRIHEK
FEY)3/NK - HRIINH,OH (1 mL) > HRHNEY 4N - FIDCMF
@ ey HANGHCOMWEM - LBRERE > LBE - HEVEE
BT (2% MeOH/DCM)#i L EERY) - BRI E Q AE AR Z102-4 (450
mg > 67%) e
BUME(1022a) © AEEJE T 102-4 (450 mg > 0.83 mmol)fAMeOH (10
mL)F R P HRIINHE (2 ) - ENXERSYERBE - Al R2E
Btk BEEESEY  BEREER FHWEBEHEENTGB%
MeOH/DCM)#i ft B &%) » B2 E 0 A E 8 4Rz 102a (166.6 mg >
64%) - 'H NMR (CD;0D, 400MHz) § 8.09 (d, J=7.6 Hz, 1H), 6.07 (d,
J=3.6 Hz, 1H), 6.05 (d, J=2.8 Hz, 1H), 5.89 (d, J=7.6 Hz, 1H), 5.03 (dd,

C171309PA.doc =279 -



1639612

J=5.2, 57.2 Hz, 1H), 4.41 (dd, J=4.2, 17.2 Hz, 1H), 3.74 (d, J=12.0 Hz,
1H), 3.54 (d, J=12.0 Hz, 1H), 1.23-1.78 (m, 5H), 0.90 (d, J=6.4 Hz,
6H) - ESI-MS: m/z 631.1 [2M+H]" -

1100

B &% (103a)

o)

O
7 NH
N— [ N
PV G S -
F—" F h’ o

MMTIO F

103-1 1032 @
F NHBz R
7 N 7 N
AO—, o N— o N
XY b X %
AcO F HO F
103-3 103a

B 4% (103-2) © FFS50C T##45103-1 (3.8 g 6.9 mmol)Z80%
ACOHKB AN - IRMEEREY » REIEGY » HEBWEEREN
(5% MecOH/DCM)#ifk » REIENBAEBAIREMTEDAS g - ®
78.2%) - EEB THRETEDAS g 5.4 mmo)¥Py (10 mL)yHiz
WP EINAC,O (1.38 g » 13.5 mmol) - EER FTHRAFBEGTHI2/NE -
BEESY BEBRY EFEDWBEMREIT(20% EA/PE)
BIEAAEERZ103-2 (1.3 g 68%) -

U5 (103-3) : FEIN-(5-F-2-FRE-1,2- S W IE-4-B) X HER % (0.5
g’ 2.1 mmol)RfE/KPhCl (5 mL)H 2 B HAHME RN R84 (6 mg >
0.043 mmol) & HMDS (0.7 g 4.3 mmol) - EESYINEAZ130CHES
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N EEZETHEEGYRER2 mL> BREAIE0C - BRI
TMSOTSf (310 mg » 1.4 mmol) - ZEOC FTHEHI0DE LR » BRINE103-
2 (150 mg > 0.4 mmol)Z PhCl (5 mL) - 7Z£130°C TB# B S 10/NEF -
BHEESY  BRERSYEBHENRDCM (10 mL)H » A7K(5 mL)K
FINaHCO:¥E I - FENa,SOFZ R E g - RB R BERWEE
FEEHT(60% PE/EA)MLMHEY) - BEEHAE RN 103-3 (30 mg -
16%) -

B f% (103a) © fF = & T # #103-3 (150 mg » 0.34 mmol) %
NH;/MeOH (10 mL)H Z FW3/NEF - BiEESY » HFEHHPLCH B
(0.1% HCOOHZ /KB Kk MeCN)HiI LB - BREIEHAEBRZ
103a (60 mg » 60%) - '"H NMR (CD;0D, 400MHz) § 8.28 (d, J=6.8 Hz,
1H), 6.10 (dd, J=2.0, 15.2 Hz, 1H), 4.99-5.15 (m, 1H), 4.62-4.65 (m,
1H), 4.49-4.55 (m, 2H), 3.89 (dd, J=1.6, 12.0 Hz, 1H), 3.75 (dd, J=1.2,
12.0 Hz, 1H) » ESI-MS: m/z 613.1 [2M+Na]" «

=101
BLE L& Y1 (104a)
. E  NHBz R O E O
;/ \N ;/ NH 74 NH
AcO— o N A0~ o N — . HO N
Y % F 0 (Y %
AcO\: ;’F AcO F HO\: "’F
103-3 104-1 104a

{5 (104-1) @ 1033 (150 mg » 0.31 mmol)¥#8 A 80%Z. B 7k &
WG mL)t - MEEEEEWRLNG - BESYRAEREEE > B
7Kk (5 mL)FEE » F 88 FINaHCO, A1 pH>7 » B FIEAZERY - 85487
HE - ERBESE - HHWBEEREN(50% EAPE)LERY -
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B E HAEERZ104-1 (80 mg > 70%) ©

B (104a) : FEZ{R TR E104-1 (80 mg » 0.22 mmol)Z ]
NH;/MeOH (10 mL) 3/ - BiEEGY EEHRHWBEREEBIIT(5%
MeOH/DCM)#i L3R ERY) » B EI EH B E R 104a (40 mg > 60%) -
'H NMR (CD;OD, 400MHz) & 8.30 (d, J=6.8 Hz, 1H), 6.18 (dd, J=4.0,
14.0 Hz, 1H), 5.13-5.65 (m, 1H), 4.52-4.56 (m, 1H), 3.980-3.95 (m, 2H),
3.76 (s, 3H) - ESI-MS: m/z 319.1 [M+Na]" o
B Hl102
B ELE5Y (1052a)

Q
PSS
0 (8] O-P—0OH
i
0]
NHDMT ¢ NHDMT

ﬁN OYO o N
o YO N /Lo’u\o/\o p—0 A

HO o} Il) ’\(—ojN 0]
h . ' (0] W
v—‘\g BOP-C|, DIPEA, d -,
HO F

§ = NT; THF 0. .0
HO F Y
105-1 \ro 105-2
NH,
o) N
r Ao g LA
80%HCOOHAYFH <~ ~0” ~07 " 0~-P-0—~ o N7 O
° \(_\/
OYO <7HCJ¢ %
\rO 105a

B (105-2) : MEERRNEEREEFTE)VE :Zf;z(o 065
mmol > H 22 mg# (POC)#% FR B5 & EtsN &L {5 ) i THF Hf 2 Y& ¥ 1 ¥ 0
105-1 (31 mg; 0.05 mmol) - ZAFEMBESY > A FEHMHEEHEILLIER
ARLRBERRYEK - BREAF CEKBHRYEHENRTHE (1 mL)
o HRAVKEB Al - BT HEERIN _ERNEZLIEGBS pL ;s 4%
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#)KBOP-Cl (25 mg; 2EE)K3-TEE-1,2,4-=M (11 mg; 2E &) - 7
0C FTIEBRESYISH#E - ACH,CLAEBESY » FAFINaHCO; /K%
WREAKER  H&NaSOHLE R _&ALWA0 ¢gEE) LA
CH,Cl,/i-PrOHIA B R 4 (3-10%45 B ALK AR R IR ERY) - 15 5(105-2
(13 mg » 28%) -

#BUff (105a) : F=E B T#E#105-2 (13 mg: 0.014 mmol)R80%
HCOOH/KEF ¥R (2 mL)F B 3/NF - BRBIESY) > BEREPRILE
# - R (10 g 1) kA CH,Cl/MeOHE B 32 4 (4-15%85 )i
EY) > 5%(105a (7 mg > 78%) - '"H-NMR (DMSO-dg): & 7.52 (d, 1
H), 7.28, 7.24 (2 br s, 2 H) 5.92 (dd, 1 H), 5.74 (d, 1 H), 5.69 (d, 1 H),
5.62 (d, 4 H), 4.97 (ddd, 1 H), 4.82 (m, 2 H), 4.38 (dt, 1 H), 4.07 (m, 2
H), 1.23 (m, 12 H), 1.04 (m, 1H), 0.37 (m, 4 H) - *'P-NMR (DMSO-dg):
§ -4.51 - "F-NMR (DMSO-dg): & -199.23 (dt) - MS: m/z=598.4 (M+1) »
HHI103
B LS ¥ (106a)

O
. NHDMT f NHDMT
SN

N’go Y EtaN )\o/u\o “o- P o) o”\)N\’go

HO o)
\__/ BOP-C, DIPEA, o— \J

o % NT; THF

<
~

OYO I HO F
106-1 W/O 106-1

NH,
o) N
S NP SUN I WS
80%HCOOH/K AW 0 o/\o—l?—o o N0
S0 Y
OYO HO F
'YO 106a
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B4 (106-1) © DLEL I 105-18L05105-248 [F 2 5 3 £ 43-5 (32 mg
0.057 mmol) K £ (POC)%k B FE (24 mg)EEZDIPBEA (40 uL) ~ BopCl (29
mg) B 3-FEE-1,2,4- =M (13 mg)E!Lf£106-1 (15 mg ; 30%EXK) -

B0 (106a) - DLEE105-28 1 £ 105a%H [F 2 F = 106-1 (15 mg)f?
FH i i (L 25 106a (8 mg 5 78%E &) - 'H-NMR (DMSO-dg): § 7.55 (d,
1 H), 7.32, 7.27 (2 br s, 2 H) 6.06 (dd, 1 H), 5.84 (d, 1 H), 5.73 (d, 1 H),
5.61 (d, 4 H), 5.08 (ddd, 1 H), 4.83 (m, 2 H), 4.36 (m, 1 H), 4.21 (dd,
H), 4.16 (dd, 1 H), 3.56 (d, 1 H), 3.49 (d, 1 H), 3.28 (s, 3 H), 1.25, 1.24

(2 d, 12 H) - *'P-NMR (DMSO-d¢): & -4.45 - MS: m/z=602.4 (M+1) ~ ®
F 104
S E &Y (107a)
O
0
)\oJ\o/\o—ff'—OH
0
NHDMT ¢ NHDMT
N °y° o f“u
L] 0 |
HO~\ o o O BN /Lo)ko/\o-é—o o o
WX_Y BOP-CI, DIPEA, (O 5—\{_7'
Fuo NT: THF OYO- Frho %
0 L
40-10 Y 107-1
NH,
o) SN
0 I
S0%HCOOH KK )\o)Lo/\o-n'la’—m\@N ’& 0
° >
o0 Fho ¥

BYfE (107-1) @ DLEHL H 105-1 8L 105-2 4 [8] 2 5 =, B 40-10 (65
mg ; 0.115 mmol) ;2 # (POC)BEFEEE (49 mg)EEDIPEA (80 upL) ~ BopCl
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(58 mg) Kz 3-FEH-1,2,4- =1 (26 mg)BL f107-1 (30 mg 5 30%FE XK) -
BUfH(106a) - DAEE10S-28 (L, F5105a4H R .2 5 E & 107-1 (30 mg)fid

FH g s 5107a (15 mg: 73%EK) - 'H-NMR (DMSO-ds): & 7.60

(d, 1 H), 7.36, 7.32 (2 br s, 2 H) 6.02 (m, 2 H), 5.74 (d, 1 H), 5.62 (m, 4

H), 5.17 (ddd, 1 H), 4.99 (dq, 1 H), 4.83 (m, 2 H), 4.61 (m, 1 H), 4.19

(m, 2 H), 1.40 (dd, 3 H), 1.24, 1.23 (2 d, 12 H) - *'P-NMR (DMSO-ds):

§ -4.52 « YF-NMR (DMSO-d¢): § -185.92 (m, 1 F), -200.48 (d, 1 F) -

MS: m/z=604.3 (M+1) -

E 61105

B E L 5% (108a)

M4'-2,F -2 -E B IERZE (50 mg 0 0.183 mmol)JADMF (1 mL)H

. CHEWHREHEIIMDCC (113 mg > 0.55 mmol) ~ & T EE(48.5 ul » 0.55

mmol) &z DMAP (22 mg > 0.183 mmol) - FEBR TERESYIRK - &
BESY HAREZRBHFEERER EREREEVEEZI—F -
WMEAZREEYF - HERKKEKEHRESY - KM AKNaSO,EZ
BREEY BEEEZTRE SEFERH®RY HEHHWEBH
DCM/MeOH=95:54f{t, » &5 2 1 E B4R 2108a (40.8 mg > 54%) o
'H NMR (DMSO-d6, 400 MHz) & 7.67 (d, J=7.2 Hz, 1H), 7.34 (br s,
2H), 5.85, 5.8 (2d, J=21.2, 22 Hz, 1H), 5.72 (d, J=7.6 Hz, 1H), 5.55-
5.41 (m, 2H), 4.1 (g, 2H), 2.68-2.52 (m, 2H), 1.77-1.64 (m, 2H), 1.13,
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1.14 (2s, 2 x3H), 1.09-1.07 (m, 6H), 0.96 (t, J=7.6 Hz, 3H) ; MS m/z
414 (M-H"), 829 (2M+H") »

E 106

L&Y (109a)

z

/ 0O
0 ¢ NH /{ (
g N—< H
(0] _<
w 0 . HO 0 N
FHZC\ s P F_\\‘\“

Z

(o)

S
N z

HO F
}:0 109a

3,5 - L EREZE (36 mg o 1 mmol ) JANH,OHEE /1 2 H B
Fo BRFEREZR TEE - ZBEH > HEHEEBRTLI0EL1SY%
FEERDCMAF Z B EE R 10 g Biotagel® & E A BEEY) - S EE #1092
(20 mg > 73%) ° '"H-NMR (DMSO-d¢): & 11.4 (s, 1H), 11.84-11.82 (d,

1H); 6.10-6.05 (m, 1H), 5.95-5.83 (d, 1H), 5.71 (s, 1H), 5.65-5.63 (d,
1H), 5.37-3.36 (t, 1H), 5.26-5.20 (t, 1H), 5.11-5.07 (t, 1H), 4.56-4.55
(m, 1H), 4.46-4.33 (m, 2H), 3.58-3.56 (m, 2H) » MS 277.2 (M-H) -

BH107 | .
S E &% (110a)

C171309PA.doc -286 -



1639612

B0 (110-1) © [F70a (6.55 g > 2.1 mmol) Jz 75 il 25 fR & W2 R 0 7o
(2.3 g 5.3 mmol)fAPhCl (50 mL)H 7 ¥ H I TMSOTSE (3.6 g >
16.1 mmol) - Il » MESYWINEAZR140CEES/NTF - HEESY
HAEEER > BERE BIERY - BERBRYBEHENRDCMAF » H
FB 8 FINaHCOs J B /K PE Rk - #2 BB g - B iR#HE - B2 EsY » H
HABE M (40% EA/PE) 15 EE HEEEERC110-1 (300 mg >
10%) -

#8168 (110a) * JOZ2110-1 (300 mg > 0.55 mmol)Z 80% Z B8 7K ¥&
(S mLEBEF2/NE - FESYSAERERE > HE/KG mL)F
B BB FIEAZERY - F8EFINaHCO: B Bk Ve ML B - &5 R
> BIRHE - BIEBGY  HHEWBEMLMA(0% EA/PE)  BIE
HEFEERE ZREZRTTED (180 mg 70%) - ZEER TEHE
ZIRE T REATEY (180 mg » 0.4 mmol)Z 88 FINH;/MeOH (10 mL) 3
N o IRAEREY > BEIBeY > HFEHREMEAHPLC (0.1% HCOOH
Z KB EMeCN)# L » B EE HBE R Z110a (80 mg » 60%) -
'H NMR (CD;0D, 400MHz) 6 8.31 (d, J=6.8 Hz, 1H), 6.17 (dd, J=4.0,
14.0 Hz, 1H), 5.13-5.27 (m, 1H), 4.52-4.56 (m, 1H), 3.92 (dd, J=12.0,
@ 553 1z, 2H) - ESI-TOF-MS: m/z 334.7 [M+Na]" «

EpI108
Bl L& % (111a)
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NH, .HCI NHBz NHBz NHBz
/ \N 4 \N 4 \N 74 \N
HO’\@N% HO o N | o N — o N —_—
F F \_LF F
HO F HO F HO F HO F
1141 112 111-3 1114
NHBz NHBz 7 NHBz NH,
7 N & ¢ N &
O N I~ O N Bzo~_O_ N Ho—~_ o N
N3 F N3 F Na©" \_LF N3 =
HO F BzO F BzO F HO F

BlfE (111-2) © KL 5 %111-1 (30.0 g 0.1 mol)RR¥FE Y FE/K L IE
(300 mL)F » BAEZRQRT)NEB NG - FRERSAE0C - H
ZFEHRIMTMSCL (27.3 g 0.25 mmol) ° HIMTE LR » KEESYIR
ZEE - BBEHI0LE - -EREKESYWHEWAIEIC - HE®ARM
BzCl (15.5 g~ 0.11 mol) - IEGYFEEZER > BERRERE - HKX
FEWwalZ0C » HAHO®E - RIE/KEHE - HEZB TE®RKX
FERI2/NEE - BIEEIR > BB BBRYEBNZE 25 EA)KH,0H -
FAEAZERUKAEZE TR » Hi¥Na SO RIS < EHlE - HiRKE -
RYBERT EHAEGRY SR EgaBEERZAEY111-2 (28.2
g » 76%) « ESI-LCMS: m/z=368 [M+Na]" -

U6 (111-3) : Z£0C T b &% 111-2 (18.4 g > 50 mmol) ~ PPh;
(22.3 g 85 mmol) K MENE (25 mL)A#E/KTHF (300 mL)H 7 ##8 R 1F
W FEEEINL, (19.05 g 75 mmol)JATHF (80 mL)FH Z &% - Isin<
% BREVWITEEEIR » HBH6/ N - BEHRERKRIIERY - B
RIGER - BEGRYVEBEER_&FOCM)F - HEEHEM
Na,S,037K I B B8 /K PE i - 18 Na,SO I EHE - LBl - RV
B EMAESRY > BEMAEH111-3 (164 g 69%) - ESI-LCMS:
m/z=478 [M+H]"

Bl fE (111-4) * F£0C N RE205#m &% 111-3 (17.0 g - 35.6
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mmol)f4 fE 7Kk — B B B g i (DMF) (300 mL)H i 4 ¥ W 1 3Z TR A 0
t-BuOK (10.0 g > 89.1 mmol)JADMF (120 mL)H 7 ¥ - FE0C T i s
mepdsoE  BRAENIREERG.S mL) - MR I18E RN NaHCO: % 7§ 3
5 8-9 pHIE - FEHBARBRILEY r HAZBZEREBER - 8
IRIEIRB IR - B Na SO 5zt - BIREE - ENWBEMN R ek
Yo BEEgABERBRZAEEY111-4 (8.6 g 69%) - ESI-LCMS:
m/z=350 [M+H]" -

B {% (111-5) © [Bn Et;NC1 (37.4 g > 0.16 mol)jAMeCN (600 mL)
P BB P AR IONaN; (10.8 g 0.16 mol) - FHIFEREE G205
#o BREZRTREAFLICNE - KERBERAEY111-4 (11.5 g
32.9 mmol) e N-FH ZUFHK (3.5 )R fE/KTHF (200 mL)Hh Z ¥ H - #
BEYSAEOC » EZFEMWIARIML (33.6 g 0.14 mol)/ATHF (100 mL)
2B o £0-10C THEBEBEHR20/NEF - MIIN-ZEBEPHREBEE
MAWATH - IWIMEERINS, O K BBREEZER R EOBE - BHEE
W FEfR HEATREE - B /KIEIRAEEAE > AR&NaSO52 1 - BIRE
Bl BB BERE EMARRY > SEAEY111-5 (14.7 g 84%) -
ESI-LCMS: m/z=519 [M+H]" -

@ s EOCTAEASWIN-S (12.5 g 24.8 mmol)FALEK
MEWE (200 mL)H Z #E#RE R Z AR IMB2CL (4.3 g 30 mmol) - ET%
EEJRTEFESTYIONE - HHLOBRBNXIEY) » BRFEBE - &
BYIVEREAEAT - B FHEFINaHCO;BE 1 - & Na,SOE 1 EHE » H
B - MEBER EMABRY  SIEQEaBEERZILED111-6
(11.2 g) - ESI-LCMS: m/z=623 [M+H]" -

BIfE (111-7) : & %111-6 (9.43 g 15.2 mmol) * BzONa (21.9
g 152 mmol)F 15-5F-5 (33.4 g > 152 mmol){&KE 200 mL DMFH -
fE60-T0C TRBLEGYIIK - FHERBKRILEY > EAEAHRIE
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Ve o FHEE/KYEMEEATE - Hi8NaSO82M¢ - BIREE - ERWBENRE
MRy SR EHAEKRRZAEYI11-7 (4.4 g 46%) - ESI-
LCMS: m/z=617 [M+H]" -

B4 (111a) © BLEW111-7 (4.4 g 7.13 mmol)EfEH100 mLEE
MEEET > BAEZBE TEEAEBERI4VNE - BREAL - HRWE
R MR AR (DCM/MeOH=30:1210:1) - BF EHAERRLZ
111a (1.9 g > 88%) - '"H NMR (-CD3OD, 400 MHz) & 7.70 (d, J = 7.6 Hz,
1H), 6.40 (t, J = 7.2 Hz, 1H), 5.93 (d, J = 7.6 Hz, 1H), 4.50 (t, J = 13.2
Hz, 1H), 3.88 (dd, J; = 12.0 Hz, J, = 26.8 Hz, 2H) ; ESI-MS: m/z=305
[M+H]", 609 [2M+H]" -

EHI109
B E/ &Y (112a)

4% (112-2) : @S %112-1 (21.0 g 85.7 mmol)f/ADMF (100
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mL)H 7 BB E R F ZR DR INZE FEEEF(9.66 g 87 mmol) » FEER T
BREGYRK  EREB TRERER - HACHLCLIRERGRY - FF
ERGEBARZAED112-2 (29.90 g > 100%) -

B (112-3) - FE0C T Hfb& ¥ 112-2 (10.0 g » 28.65 mmol) -
PPh; (15.01 g > 57.30 mmol) % M EE (20 mL)A /K THF (100 mL)HZ
BHREHRFTZERERML (14.55 g > 57.30 mmol)[/ATHF (50 mL)H 2 &
Wenmek BEEDABEZEER > BBE#RI4/NE - HEH
Na,S,037K ¥ W (150 mL) ¥R [ /Y » B EA (100 mL » 3R)ZEHY - &
Na,SO. 52 R B E > Higi - RWEBERELMHMALEBESRY
(DCM/MeOH=100:1%F50:1) > EF 2 & E R ZLEW112-3 (4.61
g 35.1%) o

BLfE (112-4) : ZE0C TR0 E L& ¥112-3 (4.6 g > 10.02
mmol) jA & 7K DMF (100 mL)H 7 # # ¥ ¥ 1 F §E 4 fnt-BuOK  (3.36
g > 30.06 mmo)JADMF (20 mL)F 2 RRIFW - TEE|R T B EES T2/
- BE7R F B AINH.CUKE IR (50 mL)EFREIEEY » H A THF R EAZ
By - FAEE K SEIRE#EE > B I&Na,SOE 1 - BIREHE > BERWRBRE R
AR ER Y (MeOH/DCM=1/100E1/30) » BF 20 AERBNRZE
@ v112-4 (330 5> 99.6%) -

BY 4 (112-5) © A BnEt;NC1 (11.69 g > 50.2 mmol)fAMeCN (50 mL)
i B I A INNaN; (3.26 g > 50.2 mmol) » FREHIE Y205
o BRAEETERICNE - BFARBSEZEEY112-4 (331 g
10.02 mmol) ZNMM (5.02 g > 50.2 mmol)jAfE /K THF (80 mL)th 7 WK
e BEEYHAIEIC - AZEMWHIML (12.5 g+ 50.2 mmol)jA THF
(40 mL)F Z¥ER - 7£0-10C TR WA 20/NF - IWIIN-Z B 5 P Bk
FBREEERENE - BN FINGSO/KBRES ZERRE AR
W BHEEWR BB AEATE - HE/KEIRERME - H&NaySO.%;
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B BREBH > HRWBERE LM ABGY(PEEEADCM=1:1:1) » 5
T B H{AEERRZ LA Y112-5 (14.7 g > 84%) - '"H NMR (CD;0D, 400
MHz) & 11.41 (s, 1H), 8.19 (d, J = 7.2 Hz, 1H), 8.00 (d, J = 7.2 Hz, 1H),
7.62-7.66 (m, 1H), 7.50-7.54 (m, 2H), 7.39 (d, J = 7.2 Hz, 1H), 6.44 (d,
J = 6.8 Hz, 1H), 6.13 (d, J = 20.4 Hz, 1H), 5.36-5.41 (m, 1H), 4.70-4.76
(m, 1H), 3.72 (dd, J, = 17.6 Hz, J, = 11.6 Hz, 2H) -

B (112-6) : ZEOC T A& Y112-5 (3.6 g+ 7.20 mmol)fAfE sk
M€ (80 mL)H Z B IR FZE R NBzCl (1.31 g» 9.36 mmol) - 7£
ERTERESYIONT - HH,OBBNIEY) - BREEBRK - BBk
M YSETAEAT » H FSEFINaHCO; /KA VR YL 1K o iR Na,SO, 57 1 A H o
J& - BiEME - RWBER LHMAEGRYPE/EA=10/1E1/1) B EE
HEBEFKRZE112-6 3.2 g 73.7%) -

845 (112-7) © L& %112-6 (2.0 g 3.31 mmol) ~ BzONa (4.76
g > 33.1 mmol)F 15-5-5 (7.28 g 33.1 mmo)RIZHDMF (100 mL)
o £60-70C FTHEBEAYIXR - HEBEBRIEY - B AEAHE
BIR - FE/KEEIRER > BR8NaSOBZ 1R - BIREE - ERWEBER
LT ER Y (PE/EA=4/122/1) » BEERFAWKRMR M ED112-7
(1.0 g > 50.7%) ®

2 (112a) : FeEY112-7 (0.5 g 0.84 mmol WEEEF HEZ & (30
mL)F > HEZER THEBPESYI4/NE - BREE - ERYEBER L
i 4678 £ %) (DCM/MeOH=30:1 3 10:1) » 15 5] 2 [ ¢4 & 8 R ¥ 112a
(0.11 g » 41.8%) - '"H NMR (CD;0D, 400 MHz) & 7.83 (d, J = 7.6 Hz,
1H), 6.10 (dd, J; = 19.6 Hz, J, = 1.6 Hz, 1H), 5.94 (d, J = 7.6 Hz, 1H),

. 5.10 (ddd, J; = 53.6 Hz, J, = 5.2 Hz, J; = 1.2 Hz, 1H), 4.57 (t, J = 5.2
Hz, 1H), 3.82 (dd, J; = 38.0 Hz, J, = 12.4 Hz, 2H) ; ESI-MS: m/z=287
[M + H], 573 [2M+H]" -
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H 110
S L& ¥ (113a)
= O — (0]
O N O N
o' S ' s S ™ .
3 O N3 0
HO OH BzO OBz
1131 113-2
WNHBZ WNHZ
BzO N J—— HO N
N A N A
Bz(g OBzO HC3)¢ OHO
113-3 113a

Bl 113-2) : FOC T HAEY113-1 (4.6 g 16.2 mmol )R K
ML 0E (40 mL)F iz #EHE R H ZF R I0BzCL (7.3 g » 51.8 mmol) - F£E
BTHEBEEYI4/NE - OB IEY ﬂf}afﬂ’é‘fwﬁ &R ER Y
B RINEAF - B Ff 8 RINaHCOs 35 ¥ - RENa, SOz e B g - H IR
fE - RWBE HL%WM%%%#@(PE/EA 10/121/1) - FE k& ¥113-2
(7.4 g 84.1%) -

Bl (113-3) : B & %113-2 (7.4 g 12.4 mmol) - DMAP (3.1
g > 24.8 mmol) ~ TPSCI (7.5 g > 24.8 mol) & EtsN (2.5 g > 24.8 mmol) &
B HMeCN (50 mL)Hfr - HEZE R NEHBESWI4NE - BIRER
KRGS AN THFH ZNH; (200 mL)H - =R TEEBESH2/) -

- BIREH - HRWEBE R LM AR &Y (DCM/MeOH=100:1 2
50:1) - JEMHEY - BHEYE BN EKEEGO mL)F » HFEOCT
ZREHRIIB2CL (1.7 g 12.2 mmol) - EER THRHB|EEWI4NE - F
HLOKNWMNIEY) BEEE® - BERBUBENEAT » HAMM
NaHCOs ¥ ff - R&Na,SOFZ R EH/E - LR - RWRBEMH LMl E

C171309PA.doc -293 -



1639612

8% (PE/EA=10/1FE1/1) » B EHABWERKRRZILEWI113-3 (4.2 g
48.4%) -

BUf# (113a) * L E&H113-3 (4.2 g 6.0 mmol)¥fEH200 mLAY
FIEMEYT » HEZETERESYWIAVNG - BBRYEE > BEREN
7K - FIDCMEEMABEBESYWE TR LHE - SHEHAEHBRS
113a (1.5 g > 88%) - '"H NMR (CDs;0D, 400 MHz) § 7.74 (d, J = 7.2 Hz,
1H), 6.43 (d, J = 5.6 Hz, 1H), 5.87 (d, J = 7.6 Hz, 1H), 4.39 (dd, J; =
2.4 Hz, J, = 5.6 Hz, 1H), 4.15 (d, J = 5.6 Hz, 1H), 3.80 (s, 1H) - ESI-
MS: m/z=285 [M+H]" -

7 111 o
RSVHLI% 55 #7

znSidwell & HuffmanZs A, dppl Microbiol. (1971) 22(5):797-801FT
6 it 7E B E S T T 3 1T CPE/N 7 © 15 45 FL 60008 #H e 2 & = HEp-
24 L (ATCC)2L0.01:7 & 4245 2. (m.0.i.) B YRSV Longii # #k(ATCC) »
B &R ELAER100 pM -~ HRIBESHEEB R EE —
M REEILT WRE LAY  BEWMEALESRBEYE KR
IS ECC)  EE— AR tAYRELEEIRBERREENY
HE(VC) - 6K 2% ERBERRZABHBRATZFEHELE @
BEEMRREEERSEMBER  BEZRELAN - EEHER
HORE o & FL R IN20 plAH M EF 80 E 4 -8 34 B (CCK-8 » Dojindo
Molecular Technologies, Inc.) » HEEE4/NEZ % > BIEEERE T EH
RITZHNE > BERRCAVEETZFHO0DERFEAERS
2R BH B S0% 5 S (ECso)

FEHEp-2#fl il (ATCC : CCL-23) #: /7 2 JART-PCRZ 4347 » WG
S AR LU FL20000ME Ml i 2 I E B M R 96FLIRh AR ERR - K&
BB G Y /3E MR B S HEp-2f T 1 28 (— AF 1) - &b
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LMY REREBESI0 M- LAYEEEUINEZHE > Bl01Y
MOIYE RSV A2 (ATCC : VR-1540) « 45 — L& ¥R B W 8 FL1E B 5%
B - R EEEEEEECC > LA HRLAMmELEES S
(EEFEBENY HIE(VC) - B RN BATIE LN - BB
5 Y T 7 BERNAS B - B8 1 HIRSPCR - i i — MRS VIS B4 3] T
B YRS BHIRSVFE 2 & - FPrism B8 447 B3% - B ECso i i 3
5 0 B R A A U TR R (V )R M 50% 7 BE M I -
763 uL RSVELMMEZ I A T REHE50 nM tris- 7 5
pH 8~ 120 mMZEE#H ~ 4.5 mM MgCl, ~ 5%E3J#H » 2 mM EDTA - 501
pg/mL BSAK3 mM DTTYZ RIEEBE R P ETEERSVRETRSIT -
#E30°C T 4 FI 7R ¥ B 2 1 25 1 AR JARNA & B85 4 120508+ B
[ FE IR S HE33P GTP (15 uCi)fE B Rl - £ EIVR IS0 mM EDTAE (-
R JE - EL S G-50 R <t HE I 1 #5 4F B 35 9 - 15 % UM AL RNA K
B o B A 6% R T 4 B TBEUE I - 3 77 T v o R A A i S A B
RNAZE#) - F 765 B 7 phosphorTmager’ 25 b ¥ % %77 # AL 52
ERIGBEY BB S MEE T LR A RETR mmwg%‘
- (ICso) ° |
®  uxeEIHAF RO SNADRAAN)LE WEZ S H EIE
- #EF65 T Ay HRECsy < 2 uM > 7B $E7RECsg 22 pME< 10
pM> BH FC,y $87RECso > 10 pMH< 50 pM - FEFR7th > T A 5 $87RECs,
<1uM- >TB, f§/RECso >1 pME< 10 uM» H TC, #E/RECso > 10 pM

H<100 uM -
6 -7 HRSVR GBI ATAlE AL & VI 1k

MR | ECso | #e9% | ECso | #e9: | ECso | #5% | ECso | #2358 | ECsp
35a A 36i B 56¢ A 97b A 97g A
36a A 36j B 56da A 97¢c A 98b A
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S56a B S56e 97d A 98¢ A

56a B 97a

36¢
36e

> | >
> >

KT -FEHRT-PCR T AT HIE < & W5

#ae | ECso | fmwe | ECso | fmwt | ECso | %% | ECso | #m5% | ECso | Haie | ECso
la C 14a A 28a B 48a B 8la B 106a C
2a C 20a B 30a A 50a A 82a A 108a B
3a A 2la A 3la B 52a A 83a B - -
4a C 22a C 33a A 58a C 85a A - -
7a A 23a A 39a B 69a A 86a A - -
9a C 25a C 4la B 71a A 87a A - -
1la B 26a B 46a B 73a C 92a C - -
13a C 27a B 45a C 76a A 105a C - -

o
FH112

NN R AR k= i)

i N JE i B AS49AE I8 (ATCC » Manassas, VA)LU 75> 10 i
MO FLS <1078 Ml M) 2 R TS BB (R 7 0.3% FBS ~ 1%F M
= /§E B & (19 2K § Mediatech > Manassas, VA) kK 1% DMSO (Sigma-
Aldrich » St Louis, MO)Z E R [KF125% & E (Ham's F12 media)) B
RELISAIRT - 24/ 2R > MMllETRMEERE Rt E
) AT 24N - FHEF250 IUZ W RE E/RA/WSN/33 (HIN1) ®
(Virapur > San Diego CA)RMMIIE - HAE37TC » 5%CO, N FH 20/)
o MDA EEEY EER > HRMEFRMEZER3Z mM
MES - pH 6.5 (Emerald Biosystems > Bainbridge Island, WA)H1 ;2 50 pL
25 pM 2'-(4- B E £ ¥ B £ )-a-D-N- Z i & ff & i ¥ B (Sigma-
Aldrich) - 7E30° C NIEB450 82 % > EHB 150 pL{E EER (100
mME B > pH 10.5 » 25%ZF% » 152K B Sigma-Aldrich) K% i K JE -
JAVictor X322 50 i FE BV 28 (Perkin Elmer » Waltham, MA) F 4551 &
355 )¢ 460 nmZ B FE R BH W F B W E L - FEHB 100 pL
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CellTiter-Glo®&, 7l (Promega > Madison, W)H|E R BRRLTITIEEY &~
MiaEE > BEZEETEF 10468 - PVictor X3 ENAENSE L&
g8 AR - (D)~ AN KA EWFEZ ST EEE
Hrh TAy #§/RECso <20 pM » By $8/RECso =20 pMH. < 100 upM » H
FC, #85EECs > 100 pMH < 250 uM o
xRS -LEWE N

T % HRt 1%
la C 20a C
o 2a C 21a C
3a C 22a C
4a C 23a C
6a C 25a A
Ta C 26a C
Oa C 27a B
12a C 28a C
16a C 30a C
17a C 3la C
18a C 39a B
HH113
i & Pol A7
® A0 fr & t (Aggarwal S.Z£ A, PLoS ONE 2010)EBEMHRBERE

g =2REE - 7£0.15 uMfE ~ 1.5 pM SOREZEZEFRER - 400 uM AG
I FRAFRBRECAFEAEYFETETRERNARS ST > B L
A & Z —FAE30C T F 400 & o A RS E33P GTPER REEH
HEBRIS%RNIGEEHETBEE B L ETERRBITRBAEZRL >
RNAZEY) » HAE BBt phosphorlmageri& & L RETHWHLEE -
FRERECHASAICEYEFETUHEA AN ETREBIH EE
(ICso)
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HH114
Bl ¥ B 3 (PIV-3) RT-PCRI 7

1E AS49 4 ffd (ATCC : CCL-185)H 3 17 & JART-PCRZ S 17 - ¥
ASA9MH BB LA FL20,000(E M fE 2 B E B MR 96FLIR+F - EREERKE -
BERERACEWIBEERRE > BHASIOMRETHE—AWE) -
ZNEYCEESERRIBERIO uM - LEYHEBE24/NF 2% > DL
0.127 B4y 2 3 (MO ¥ hn A 2 8 7 B 9% 33 (hPIV3 » ATCC : VR-
93) - F—fh& W RE H W B FLUE R oR R ~ SR B2 2 Al i 3 BR (CO) >
EL*‘Jﬂiﬁﬁ%é%ﬁlﬂf?L@%%ﬁﬂf’?%ﬁ%?ﬁ@%Z%ﬁﬁ(VC) ° R

BRRZBIRELDY > BBRHRGEEEETHBRNASEE - 7 ®

FHEIFFPCR » fE FH —MHWPIV3FKF £ 5| F KR E|PIVIE B Z & -
FH PrismK B 43 47 U8 > 5 o ECso 5 38 55 00 7 2 50 A 85 1A 0 7 3 R
(VOBEESO% ZERE - SREHENFIOFHER - KO ~ XADEK
RADLEYHEPIVIEFENE - Hf TA,; #5/RECs0<20 uM > T B 4§
SRECs50>20 pMHE <100 pM » H T C; $#§7RECs0>100 pM -

%9
HRa ECso (UM) T ECso (uM) i ECso (uM)
3a A 22a C 71a C
6a C 23a C 111a A
Ta A 40a C 112a A
9a C 43a C 113a C
20a C 69a A
B 115

BB R B 3 (PIV-3) R Z M8 N E H (eGFP) 3 47
7 AS49K0 i (ATCC © CCL-185)th 3 /5 % A HPIV3-eGFP . 43 #7 -
K AS49 4 i DL 52 F1.20,000E i i 2 IR B B M R 96FLIR T - H 55 & &
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% - W MR SRR B S ASAO I 1T 46 5 (— R W
) BT EEBREBEERL0 oM - LEYHEBE 24/NGZ
% > DL0.1 2 MOIG NhPIV3-eGFP (RothZ A, Antiviral Res. (2009)
82(1):12-21) - — b & W B HIF B FL /B R R ~ o 4% gt FE 41 g
F(CC) > BE—HRAawENENLEE2FEFBREEN Y HIT
(VC) - TR BRI 2 #3K - BEBREEEERE A LUETLS0 uLiRin
RIPA YA B2 45 187 Y 5 425 UE 47 » 76 Victor 345 2% 38 B 28 1 e I V6 AR A 16
Wit 7 eGFPAE L (E5E - FAPrismik B AW B3R - HPECso BB B E %
o A AR TR BB R (VO KR 50%7 Y E I « 45 RIBERE 0%
BEF R0~ RADRRAN LS Y PIVIEEE > Hrh TA, i5
NEC50<20 uM » T B #F§ ;7R EC50>20 uM E <100 pM » H T Cy $87R
ECs50>100 pM -

10
e ECs (uM) fae | ECso (uM)
3a A 40a C
4a C 43a C
6a C 69a B
7a A 7la C
9a C 11la A
. 20a C 112a A
22a C 113a C
23a C
= @J 116

Bl R 3 (PIV-3)¥ S E 47

EMA-10458 IR 24FL AR F ER R E 0% B4 MBE R MAERZ &
RLFHEEMEM) (C-EMEM)FEETEREIONRE G - FE&% MM
R ERELFHEEENC-EMEM)BERM K - & HE Y8 # KR DMSO
I E] 10 mMZ BEfEIEE -
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740505 mLEERE S ARz S/ RE R HHBEERL
> B7E37°C TE5% CO, FHEH 604§ - LU I3 B B £ MA-104
M - EEEZE 0 B AJEPIV 38 2 B AR - B FINC-EMEM
WRELGER10' pfumL RHEIEE - BRE0.1 mLZELHEREEE
BTIeHEERDEES RIS - YR - E3TCTF
7E5% CO, FIEBEIT2/NE - B8 2% 76 B8 T 4 B R DL 50 8% 4
Mg o MR B TR DLE G PR AR R B AT - B T MA- 1044
BT ETREER -

BT ETEEEDN  EMA- 104K 24T T EETRE -
PRI V5 B AT PR O B Y LR S — W
ERETL - fE37TCTEE /NS Z % - BB S » B0 mLH &
BEREREEEE LT R - BRI » WAIEE R &0.06%
o B 1% R B R TP Y R A E B G o A Prismik B 4 47 B
i HBCsE BB ERE AN HENHESEB(VOR(ES0%:2 2
BE - RIREERELERRO - RADERADLE W E PIV-3 1
> H TA, $87RECs0<20 pM

=11
L ECso (uM)
3a A
7a A
111a A
B 6117

A E R i 7% 2 (hMPV) TCIDso3 T
ELLC-MK2M MR 24FL IR R ERE B A 10% (A M RAERLZ
B ENTEEBEEMEM) (C-EMEMFEE TEREIWME - fE kil
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A2 RE LT EENC-EMEM) L HER R - K E A ERR
DMSOH 3 E] 10 mM 2 EE G R -

%505 mLEERECHRAYSESRE R = DHEERL
o HFE3TCT7ES% CO, N EEF 604 » IEHR WIERIELLC-
MK2iifEF - S5 F LR BABERRFECHERER > B FENC-
EMEMF R DL X 10* pfu/mL 2 R BIEE - BHK0.1 mLT Z4 58
BRERTRERARYBEERBAUACHEAL S - ERER &
37CTHES% CO, FHBWRTR - 8B 2% EEME THREBRUT%
MR ENE - KE LERDUIE S ABEETCIDs 4 HT ~ £ I LLC-MK241
ERERMIEETHREER - APrismEEBOTEE > HPECHE
EREFEENHBERNREHRVOREESONZEYRE - W2
RERRERRFALER > RO~ KRAOERADLE D 8 A E R H
BEENE > HF TA; #§/REC5<20 uM -

=12
MR ECso (uM)
3a A
7a A
111a A

MAMNXEHRERERER CHWEPNRPREOIFEEFEH

Hpn DA > ERVELESEEEE > UENEREAEHBHZE

WMMEERZ REEED - FHit > BEEMER - KRB RIK
X EBRE N L LT SRR ABE G MEE L AEERER
AERACEEHHER B HANMEERARERGTE -

(o]
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??@%E%U”“Eﬁi

(ABRHEEX  BF  FCEEEH)
[&59%7%]
CEARZIZE BEBREZENDZAER
USE OF SUBSTITUTED NUCLEOSIDES, NUCLEOTIDES AND
ANALOGS THEREOF
[EA4EIR ]
REEEGHNEE & BREEY 4R - FHES Y
@ S hEARE  REBEEENY AE-RNSERKYT KEBRE
HEMNY Y BEGA Y RESRFE - AXBRETRA—REEX
 REBREENYRER/EEERERFER/ R ERERFER
BEREL T T -
Gt
O, 7 e (R 36 IR B R OT R B B ) R R B
EEABRBEBEARTCZIERE  LPREREHRASEE
B ER/EE e TRREFERASRBEUT TR AL G
[E - EERE R -
 REECYAEBRREEENRERANYRERREEEY —
ety BRBERBMNAERERAZEEWE S THE -
L B A R EIEEEL A Y HBE IR B EAL R H A E
EERAHY > RERAMYET TS RSN EFES 2
&85 - E(LEEHR SIS E - AR — % (85 B B A& R /o 8
Hith g mEEs -
[ZFHAE]
A B R R — s W R R R — R ()« 2D K& /e (1)

i

®
A
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1065 A 19 HEE

L O VISR~ B 5582 F 7 % %2
AR BT8R 2 — R B (A S B B /B0 R B R RO R
BE Y TR 0 B AN R S BB T T B 4 BT
BEZ—HHFEAQD  ANADR/HAAUDCED R 2 BEE E T #
22 HEE-EREZEND AN A/ ED R Z
BRI IENBEESY) o AT PTIL 2 H M HE B 4 B 5 (62
A—BEEAD » AR/ EEYRATR 2 B LT #ES
2 BSEARMER/EBCAREIREREEERE R R - A
At aft 2 At B B B 4 B8R 5 =0 (D) ~ 2D R /B (U Ab & ¥ B AT 4l 2 B8
e bae 8 HAHRNE R/EEFEBI MR RE RSB R - ®
7R 3 o BT 4 R 2 At B B A R S B e /BB R B B R B R B R
RzFE RO EAEERARERRECHBEEAREZ ~REEX
@O KADR/HHXUD YRR BEZ LR Z2E - EE
—HESEAXOD > AADR/EAADNEHAR 2 S R #Z 2
BB EEAH S IR o RSP FTIE R Z — 5 E B B A R 5% 411 A B R R
WHEM L TE HUEEERAREREREZABRETNE Z —5
RN~ KA R/ENAILE BRI 2 B EE2 P #5278 -
A —HEERO - NANR/HAAIE SRR 2 B EEE F o] ¢
B2 HENEEASYER - BOMS > BIBRRERE RS
TR FIIE © FRIHKE B (henipavirus) - MBH BB - FRERHE
B - FEBR 3R % % & (rubulavirus) ~ fii 75 35 B (8L 75 U9 U 8 Bl 5 ME IR 35 RN
Ju) ~ 1R i % 35 /B (metapneumovirus) + = 8 #iI 5 3 (hendravirus) ~ JE 0
#% 3 (nipahvirus) ~ i & * fll & 7% % (sendai virus) ~ BERR X ~ AMHEIR
- EUR % (HPIV-1 » HPIV-2 ~ HPIV-3J HPIV-4) R /S AR i 5 5 /8 °
75 3L AT 8 R 22— S B 4 B S o R/ 808 R IE R U R
BRERZ A HTEEAREEERFERERR ZERREFTH

R‘

:

=

-2
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Amended Pages of the Specification in Chinese— Encl.(III)

AR 102110129 5% !
ROC Patent Appln, No. 102110129 - , 106 £ 5 A 19 B{EIE

10645 A 19 A% E)
163961 bmitted on May 19, 2017) é&'— % }Iﬁ —ﬁ-

CO07H 19/06 (2006.01).
- CO7H 19/10 (2006.01)

N EhiEgeD 0= Llol> 7 CO7H 19/11 (2006.01)
X FHEEZEIR - CO7H 19/12 (2006.01) !

- . CO7H 19/16 (2006.01)

= : > . > HE L CO7H 1920 (2006.01)

e EE HR E] Lo 2 ' XIPC ﬁIE A61K 31/706 (2006.01) .
AGIK 31/7068 (2006.01)

AG6IK 31/7072 (2006.01) |
AGIK 31/708 (2006.01)

[ﬁﬁﬂ %fg] A61P 31/14 (2006.01)
B ZZE  ZERREREBEOYM R
USE OF SUBSTITUTED NUCLEOSIDES, NUCLEOTIDES AND

ANALOGS THEREOF

® (X1

AXBRZE BREBEREEOY BE-HZEEKE  ZFH
BEEBRUOMZIBEESY - REGHTE -  AXIRBRAZE ~ %
BB & H B P E K808 R IR BB O (BT Bl 35RO 3 K /B
EMNBREBEBRR)ZTE -

[3X]

Disclosed herein are nucleosides, nucleotides and analogs thereof, pharmaceutical

3

/ip

compositions that include one or more of nucleosides, nucleotides and analogs thereof, and
methods of synthesizing the same. Also disclosed herein are methods of ameliorating and/or
treating a disease and/or a condition, including an infection from a paramyxovirus and/or an

orthomyxovirus, with a nucleoside, a nucleotide and an analog thereof.
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ROC Patent Appln. No. 102110129

BERS BE G2 FHEHER TR —HAH1)
. Amended Claims in Chinese— Encl.(I)

(RE 1074528 14 B E2) == ‘:‘:‘iﬁﬂ?”f‘*‘ =X
(Submitted on February 14, 2018) n}% = $B E

L. *Eﬁﬁ%[gZ‘E(I)ﬁ/‘\%&ﬁ%m%LT%xZE’Jﬁﬁ
GRAREEARNERARHEBU T ZRESIREZHE /S

Y 22 5] A $H B 7T BOW 3 3(human parainfluenza virus 3) 5z A 8 1R i
> HEZAMEEaMEELUTE

% % /& (human metapneumovirus)

5
BIA

R1AO—: I
» R2AII|||-- O il
l/ H S £ R5A
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