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1H-NMR (400

MHz, CDCls) & 4.96-4.91 (m, 2H), 4.21 (dd, J = 12.2, 4.9 Hz, 1H), 4.08-3.99 (m,

2H), 3.52-3.46 (m, 2H), 2.00 (s, 9H), 2.00-1.99 (m, 1H), 1.83-1.76 (m, 1H); *C-

NMR (100 MHz, CDCls) & 170.6, 170.3, 169.7, 77.2, 72.2, 69.1, 65.3, 62.6,

30.8, 20.8, 20.7, 20.6
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'H-NMR (400 MHz, CDCls) & 7.41 (d, J = 8.4 Hz, 2H), 6.89 (d, J = 8.4 Hz, 2H), 5.52

(s, 1H), 4.26 (dd, J = 10.3, 4.8 Hz, 1H), 4.01-3.98 (m, 1H), 3.88-3.84 (m, 1H),

3.80 (s, 3H), 3.69 (1, J = 10.2 Hz, 1H), 3.57 (t, J = 10.2 Hz, 1H), 3.44-3.40 (m,

1H), 3.39-3.33 (m, 1H), 2.5 (brs, 1H), 2.05-2.02 (m, 1H), 1.83-1.79 (m, 1H)
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'H-NMR (400 MHz, CDCls) 5 7.42 (d, J = 8.4 Hz, 2H), 6.87 (d, J = 8.4 Hz,

2H), 5.54 (s, 1H), 4.40 (dd, J = 10.3, 4.5 Hz, 1H), 4.33-4.30 (m, 2H), 3.88-3.82

(m, 2H), 3.79 (s, 3H), 3.71-3.65 (m, 1H), 2.84-2.78 (m, 1H), 2.52 (d, J = 13.6

Hz, 1H); '3C-NMR (100 MHz, CDCls) & 199.7, 160.1, 129.0, 127.6, 113.5, 101.8,

835, 74.2, 69.1, 67.9, 5.2, 41.8
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'H-NMR (400 MHz,

CDCls) 5 7.45 (d, J = 8.4 Hz, 2H), 6.90 (d, J = 8.4 Hz, 2H), 5.61 (s, 1H), 5.09 (s,

1H), 4.89 (s, 1H), 4.26 (dd, J = 10.3, 4.7 Hz, 1H), 4.06-3.99 (m, 2H), 3.81 (s,

3H), 3.74 (t, J= 10.2 Hz, 1H), 3.54 (t, J = 10.2 Hz, 1H), 3.33-3.29 (m, 1H), 2.55-

2.51 (m, 1H), 2.35 (d, J = 12.6 Hz, 1H)
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-NMR (400 MHz,

CDCls) 5 7.29 (d, J = 8.2 Hz, 2H), 6.90 (d, J = 8.2 Hz, 2H), 5.12 (s, 1H), 4.92 (s,

1H), 4.65 (d, J = 11.0 Hz, 1H), 4.44 (d, J = 11.0 Hz, 1H), 4.04-3.95 (m, 1H),

3.85-3.75 (m, 5H), 3.70 (q, J = 5.9 Hz, 1H), 3.46-3.33 (m, 1H), 3.22 (m, 1H),

2.36-2.32 (m, 2H); C-NMR (100 MHz, CDCls) & 159.3, 144.3, 129.9, 129.5,

113.8, 106.6, 81.8, 72.4, 68.6, 62.6, 55.1, 35.3
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1H-NMR (400 MHz, CDCls) 6 7.27 (d, J = 8.4

Hz, 2H), 6.87 (d, J = 8.4 Hz, 2H), 5.96 (ddd, J = 16.9, 10.6, 5.9 Hz, 1H), 5.38 (d,

J=17.3 Hz, 1H), 5.25 (d, J = 10.6 Hz, 1H), 5.11 (s, 1H), 4.93 (s, 1H), 4.60 (d, J

= 11.0 Hz, 1H), 4.45 (d, J= 11.0 Hz, 1H), 4.00 (m, 1H), 3.81 (s, 3H), 3.71 (t, J =

7.1 Hz, 1H), 3.60 (m, 1H), 3.46 (td, J = 10.6, 3.9 Hz, 1H), 2.37-2.32 (m, 1H);

3C-NMR (100 MHz, CDCls) & 159.1, 143.9, 135.9, 130.0, 129.5, 117.4, 113.6,

107.4, 82.2, 80.5, 72.3, 67.7, 55.1, 34.9
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H-NMR (400 MHz, CDCls) & 5.96 (ddd, J= 17.4, 10.5, 7.0

Hz, 1H), 5.39-5.33 (m, 2H), 5.11 (s, 1H), 4.92 (s, 1H), 4.04 (m, 1H), 3.82 (s,

1H), 3.56-3.29 (m, 2H), 2.50-2.23 (m, 2H), 1.81 (d, J = 4.5 Hz, 1H); '*C-NMR

(100 MHz, CDCls) & 145.4, 135.9, 118.9, 106.2, 84.4, 72.4, 68.1, 35.0

O
ooooood
ggdo

NSTE

N
I N e
'\{\;N" Ny

oooObDCMOSmLOODODOOO8OODOOO7Y0OmgOO.5mmol0000D0O0OOODODODOO
OO00dodOddNaHCO30420mgd5.0mmol0 00O m-CPBAO 86mgd 0.5mmol0O 0O
OoOoOoooOo3000000000OmM-CPBAOS86mMgUIO.5mmol00000OO0ODOOODO
3000 0000050NaOHOSmMLOOOO0OO0DODOOODDOODCMDO 15x 2mLO OO0
O000O0o00D0D0oOoooOOoOMgSO4u00D00OD0O0DODO0ODODO0DOO0DDODODOODODOOOO
000o0ooooooo20101010000/000000000000000060mMg

10

20

30

40

50



(40) JP 7111722 B2 2022.8.2

gsspopooooOoOoooDoDOoOooO
'H-NMR (400 MHz, CDCls) 6 6.00 (ddd, J=17.3,

10.7, 5.7 Hz, 1H), 5.48-5.36 (m, 1H), 5.36-5.22 (m, 1H), 4.00 (m, 1H), 3.77-3.55
(m, 3H), 3.15 (d, J = 4.5 Hz, 1H), 2.65 (d, J = 4.5 Hz, 1H), 2.35 (ddd, J = 14.3,
12.7,5.6 Hz, 1H), 1.72 (d, J= 10.5 Hz, 1H), 1.42 (dd, J = 14.3, 1.2 Hz, 1H); 13C-
NMR (100 MHz, CDCls) & 135.5, 117.6, 81.1, 68.3, 64.7, 58.4, 49.6, 32.9
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110'H-NMR

(400 MHz, CDCls) 6 6.40 (d, J = 15.7 Hz, 1H), 6.32-6.16 (m, 1H), 5.97 (d,

J = 8.9 Hz, 1H), 5.89 (dd, J = 11.6, 7.9 Hz, 1H), 5.70 (d, J = 11.5 Hz, 2H), 5.55-
5.50 (m, 1H), 4.04-3.88 (m, 2H), 3.75 (t, J = 8.5 Hz, 1H), 3.71-3.57 (m, 3H),
3.56-3.43 (m, 1H), 3.16 (d, J = 4.6 Hz, 1H), 2.65 (d, J = 4.5 Hz, 1H), 2.44-2.17
(m, 3H), 2.04 (s, 3H), 1.97-1.88 (m, 3H), 1.43 (s, 3H), 1.39 (d, J = 6.5 Hz, 3H),
1.14 (d, J = 6.4 Hz, 3H), 1.01 (d, J= 7.3 Hz, 3H)
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os5o0mLODO0OD0ODOOO0ODOODOO11000001.65g05.77mmolO00O0O0DOOODO
O000012mLO OO OHG(OAC)20551mg0 1.73mmol0 0000000 0ODOODODOO
065000 000Hg(OAc)20167mgOO0.52mmol0 024000 00004000005
0000000000000 oDboDb0Db0D00d0ddH200x 300000000 x 300
0000000000000 0O0ONa2SOgu0 0000000000 oDbOoboDoobOoDaO
00000000000 DODO0OO0DOoO/00000050/1020/1000000000000O
1.17g0650000000000375mgO0O0Oo0Od
goooogao
ogonoi3
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2 ST N ot
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Oo00oO0ooO0O00d12000001.27903.75mmol000000OTLCOOOODODOO
oooooooooobOoobooooooooooboboooobolsooosonoooOOOO
ocooO0ooooo0O0Od(-00000CDOO0O0O0)YODODO0OO0O0Q0DODO0OO0OO00D01.21g03.81m
molJOODOOOODO400000000000O0DOO0O0O0OCDOOODODODDODOODDODOOO
oooooooooooboboooOo/00b0DbODbD0O40/1030/100000000D0O0O0

00888mg0200 067000
[a]D20

-58.6 (c 1.0, CHCI3) 'H-NMR (300 MHz, CDCls) & 9.40 (s, 1H), 6.51 (t, J = 6.9
Hz, 1H), 5.92 (d, J = 10.2 Hz, 1H), 5.58 (d, J = 10.2 Hz, 1H), 4.48 — 4.31 (m,
2H), 4.16 (dd, J = 9.9, 4.8 Hz, 1H), 3.85 (t, J = 10.2 Hz, 1H), 3.51 (ddd, J=10.2,
8.4, 5.1 Hz, 1H), 2.70 — 2.33 (m, 2H), 1.72 (s, 3H), 1.04 (s, 9H), 0.97 (s, 9H).
13G-NMR (100 MHz, CDCls) & 195.0, 149.1, 141.2, 131.4, 128.4, 74.8, 741,
70.2, 67.2, 34.7, 27.8, 27.2, 22.8, 20.2, 9.6
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'H-NMR (300 MHz,

CDCls) 6 6.38 (dd, J = 17.4, 10.8 Hz, 1H), 5.86 (d, J = 9.9 Hz, 1H), 5.66 — 5.58
(m, 1H), 5.50 (t, J = 6.6 Hz, 1H), 5.11 (d, J= 17.7 Hz, 1H), 4.97 (d, J= 10.8 Hz,
1H), 4.44 — 4.35 (m, 1H), 4.26 (s, 1H), 4.18 (dd, J= 9.9, 5.1 Hz, 1H), 3.87 (t, J =
10.2 Hz, 1H), 3.55 — 3.46 (m, 1H), 2.37 (1, J = 6.6 Hz, 2H), 1.73 (s, 3H), 1.05 (s,
9H), 0.98 (s, 9H)
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i

OCOOTHFO1emLODOOOOO14000002.26g06.4mmol0 0000 0OTBAFO12
B8mLO12.8mmol0 0000000 0ODOCDODOOOOODOOTLCOOOODOOODODDOO
oooooooooooboooooooooooooooooobooobobooooooooaon
coooooooooooboboboooo/cbbobooobi/iblobeMOOOBOQODOON.S

2gU097000O0O0ODODDOODODOO
'H-NMR (400 MHz,

CDCls) 5 6.37 (dd, J = 17.2, 10.8 Hz, 1H), 5.76 (dd, J = 28.8, 10.4 Hz, 2H), 5.50
(t, J= 7.2 Hz, 1H), 5.12 (d, J = 17.2 Hz, 1H), 4.97 (d, J = 10.8 Hz, 1H), 4.19 (d,
J = 7.2 Hz, 2H), 3.94 — 3.75 (m, 2H), 3.42 — 3.32 (m, 1H), 2.46 (br s, 2H, OH),
2.40 (d, J = 6.5 Hz, 2H), 1.74 (s, 3H)
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O00D0O0O0OOTHFO15mLO 000001600000 1.06g02.23mmol0 0000
0LAHO338mgO08.91mmol0 0000000000000 00O00000100000
0000Na2S04010H200 0000000000000 00000000N250400
000000000000 0000000000000000000000000000
000000000000 /0000005/100000000373mg086000000
O0o0oo0oQo

H-NMR

(400 MHz, CDCls) 6 6.39 (dd, J = 17.2, 10.8 Hz, 1H), 5.75 (g, J = 11.2 Hz, 2H),

553 (t, J = 7.2 Hz, 1H), 5.12 (d, J = 17.2 Hz, 1H), 4.96 (d, J = 10.8 Hz, 1H),

415 (t, J = 7.2 Hz, 1H), 3.88 (d, J = 8.0 Hz, 1H), 3.43 — 3.23 (m, 1H), 2.49 —

2.24 (m, 2H), 1.75 (s, 3H), 1.34 (d, J = 6.0 Hz, 3H)
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\ A -.;.\:E_ &#\\ E\\

o
goobcMO12mLOODODOCOOC1700000360mgO1.86mmol0 00 O000OODOO
Oo000oo0o0O000001.73g04.08mmol0 00000 OO0ODOOOOODOOTLC
gooooboobobooboobobuoobobooboobobooboobob d
OO0dodOdNaHCOgOOUOOONazS20z30 0000000000 ODODOODCMOOCOAO
gboboDobobO0oO0obOO0ONagSO4g0 000000 OO0OO0ODOODOODOOODODODODDOO
oco0o0oooooOO0oO0oooOoboOov/oOoOooOOs8/100000000266mMmg0 740000
gbooooboboboobod4smgb 0 OO0

'H-NMR (400 MHz, CDCl3)

5 6.91 (d, J= 10.4 Hz, 1H), 6.40 (dd, J = 17.2, 10.8 Hz, 1H), 6.11 (d, J = 10.4
Hz, 1H), 5.55 (t, J = 7.2 Hz, 1H), 5.16 (d, J= 17.2 Hz, 1H), 5.01 (d, J= 10.8 Hz,
1H), 4.41 (t, J = 6.0 Hz, 1H), 4.09 (dd, J = 12.8, 6.4 Hz, 1H), 2.61 — 2.50 (m,
2H), 1.78 (s, 3H), 1.40 (d, J = 6.4 Hz, 3H)
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'H-NMR (400 MHz, CDCls) 6 6.39 (dd, J = 17.2, 10.4 Hz, 1H),

5.50 (t, J = 7.2 Hz, 1H), 5.14 (d, J = 17.2 Hz, 1H), 4.98 (d, J = 10.8 Hz, 1H),
4.01 —3.82 (m, 2H), 2.64 (dd, J = 14.8, 6.0 Hz, 1H), 2.52 = 2.42 (m, 1H), 2.41 —
2.25 (m, 3H), 1.77 (s, 3H), 1.31 = 1.26 (m, 4H), 1.00 — 0.95 (m, 3H)

O
oooooo
00020
H
H4C, Nm/\jV o
' (o) CHSHSC OJLCHg
CHs

oco0oOoooooOo8smLODODOOO0OOi190000DO170mgOoO.8mmol0 OO0 OO0ODOO
OCo0OO0oOoooo0O0ODDODOOODODODO755mg09.8mmol000ONaBH3CNO 205m
gU3.2mmolJ000O0DODDOOCOCOOOOOOOODODODODDDOOCODOO2400000
oooooooooNaOHOOOO4MOmLOOOOOOpHOO8OSOODODODOODODO
uodouooooobOmLOOOCOO0OO0OO0OO0OO0OO0OO0OODODDODMgSOgODODODOOOOOOOO
cooOoooooO0oOooooOoOooooOOoooooOOoOoOooDoOobODO0oOoOoDbCM/MeOHO 15
/100000000D000D00DO0O0OO0

ooooood

O0O0000000004mLO0000O95mg0 mmolO O
MO

000000000105mgd0.5mmol000000000000000000HATUDL
43mg0 0.4mmol0 00 ODIPEAD 273 LO1.6mmol0 00 000000000000
O00D0OO0OO0OONH4CIO0D00000000000000000000000Na2S04
00000000000 000000000000000000000000000/00
00005/1000000000000000000060mg0O0000

'H-NMR (400 MHz, CDCls) 6 6.37 (dd, J = 17.2, 10.8 Hz, 1H), 6.30 — 6.21

(m, 1H), 5.99 (d, J = 8.4 Hz, 1H), 5.89 (dd, J = 11.2, 8.0 Hz, 1H), 5.70 (d, J =

11.6 Hz, 1H), 546 (t, J = 6.4 Hz, 1H), 5.1 (d, J = 17.2 Hz, 1H), 4.96 (d, J =

10.4 Hz, 1H), 3.98 — 3.91 (m, 1H), 3.71 — 3.63 (m, 1H), 3.58 — 3.50 (m, 1H),

2.45 —2.33 (m, 1H), 2.30 — 2.20 (m, 1H), 2.04 (s, 3H), 1.96 (s, 2H), 1.76 (s, 4H),

1.39 (d, J = 6.4 Hz, 3H), 1.16 (d, J= 6.4 Hz, 3H), 1.02 (d, J = 7.2 Hz, 3H)
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OAc

HaC \OAc

é\\“. O OAC

gooobooooobooobobuoo30 oo boboboDoUobooDoobOon
doooooboooooodoooooDbooboo0ooo oo oDbobbuooooooboao
0000000 booDox3000obooDooo3sgoDo0oobooDooboDoobooog
doooooooooboooooobobobooooooooao

gooooo
0o0oo0o0oDo0o0ooDoo0ooDoooDoooDoooDodol.43mld08.4mmol02000000C
SAO293mg0O 1.26mmold 0.3 000 000OODMFO8mLOOSMODOODODODODOOO
dooooobooobooddoooooo20000o bbb ooDboooao
00000000000 DoDO0OO0DDOoOO0DDOoOo0ODOb0ODOo0.5mLO3.53mmolOOODOOO
0000000000 odx30000000000x2000000Na2SO040 0000
0ooDOo0o0oDoDOoooDOoooOooDz200050000000/000000000001.190
2000008500 0000000 bObODOOnD

H-NMR (500 MHz, CDCls) d (ppm):

7.43-7.41 (d, J=10 Hz, 2H), 6.91-6.89 (d, J=10 Hz, 2H), 5.81-5.73 (m, 1H), 5.53

(s, TH), 5.15-5.10 (m, 2H), 4.22-4.19 (1H, J= 10, 5 Hz, 1H), 4.12-4.04 (m, 2H),

3.81 (s, 3H), 3.70-3.66 (t, J=10 Hz, 1H), 3.63-3.58 (id, J=10, 5 Hz, 1H), 3.46-

3.42 (t, J=10 Hz, 1H), 2.64-2.58 (m, 1H), 2.47 (br s, 1H), 2.36-2.30 (m, 1H),

2.07-2.03 {m, 1H), 1.92-1.86 (m, 1H); 'SC-NMR (100 MHz, C CDCIsDCI3) &

(opm): 160.3, 134.4, 129.9, 127.7, 117.6, 113.8, 102.1, 84.7, 73.5, 69.5, 66.3,

64.2, 55.5, 36.2, 35.1; [a]D25 +20.16 (¢ 0.615, CHCls)

O
oooooaod

oQgQgz2
OCH,

0-780001/10 MeOH/CH2Cl2O26mLOO.2MOD0O0O0OCODOOO21000000
01.617g05.28mmol0 10000000000 O0OC0OCDOOOODOOODODOO1L0
OOo000O0O0O0oD0O0OOdPPhgd2.076g07.92mmol01.500000000000000O
goooooooobObDODOOOObOO3So0OoOooonOonbODbOONaBH40400mgd 10.56mmo
0200000000000 10000000000DO0ODODONH4y4CIDOODOOOOOOO
ODCMUx 30000000000 x1000000NazSO420 00 000O00O00O0DODODO
ocoOo0oooooOvoOdObDl1o0000O00C0DOO/DODOODODODOOODOD1.725g00000O0
gbooooboooboobooooooob
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'H-NMR (500MHz, CDCls) &

(opm): 7.42-7.40 (d, J=10 Hz, 2H), 6.91-6.89 (d, J=10 Hz, 2H), 5.51 (s, 1H),
4.30-4.25 (m, 1H), 4.20-4.17 (dd, J=10, 5 Hz, 1H), 4.05-3.99 (q, J=10 Hz, 1H),
3.80 (s, 3H), 3.74-3.72 (1, J=5 Hz, 2H), 3.69-3.65 (t, J=10 Hz, 1H), 3.63-3.58 (id,
J=10, 5 Hz, 1H), 3.45-3.41 (t, J=10 Hz, 1H), 2.67 (br s, 1H), 2.23-2.15 (m, 1H),
1.97-1.94 (m, 2H), 1.87 (br s, 1H), 1.65-1.59 (m, 1H); *C-NMR (100 MHz,
CDCls) & (ppm): 160.4, 129.9, 127.7, 113.9, 102.1, 84.6, 72.0, 69.4, 66.4, 64.3,
60.2, 55.5, 36.3, 33.5; [a]D25 + 23.98 (¢ 0.57, CHCls)
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goooon
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gcooO0OdO0OCDOOOO750mg011lmmol02000000TBDPS-CIO1.3mLO 4.96
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UoooooooobooOx3000000ooo0ob0x1000000Na2S0400
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'H-NMR (500 MHz, CDCls) & (ppm):

7.69-7.66 (m, 4H), 7.46-7.37 (m, 8H), 6.91-6.89 (d, J=10 Hz, 2H), 5.59 (s, 1H),
5.13 (s, 1H), 4.85 (s, 1H), 4.34-4.29 (q, J=10 Hz, 1H), 4.09-4.06 (dd, J=10, 5
Hz, 1H), 3.98-3.96 (d, J=10 Hz, 1H), 3.82 (s, 3H), 3.76-3.64 (m, 3H), 3.45-3.40
(td, J=10, 5 Hz, 1H), 2.74-2.70 (dd, J=15, 5 Hz, 1H), 2.26-2.23 (d, J=15 Hz, 1H),
2.09-2.02 (m, 1H), 1.76-1.69 (m, 1H), 1.06 (s, 9H); 3C-NMR (100 MHz, CDCls)
0 (ppm): 160.1, 139.8, 135.7, 133.8, 133.7, 130.4, 129.8, 127.8, 127.6, 117.0,
113.7, 107.5, 101.6, 80.7, 71.6, 70.0, 67.5, 60.5, 55.4, 38.1, 33.0, 27.0, 19.3;
[a]D25 +43.0 (¢ 0.20, CHCI3)
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OO0 OO TBAFOTHFO1IMO0.9mLO 0.903mmold 20000 O0THFO 4.5mLO0.1M
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171.6, 159.3, 140.3, 134.4, 130.3, 129.6, 118.6, 114.1, 113.9, 78.9, 78.3, 69.6,

68.6,55.4,51.8,40.1, 36.6
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