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0,
| . (B8, 20 023 oG Br || DBU, 110°C_ I coucoys. chsclr, 23°C. 11
+ =— NBS.-20°C~237C 5 Shes%h &IZ NMO, 0 °C~23 °C, 3 h
o” o

o) OH  CHJCl», 98 % 20 %

25 (4)-26 (1).27 \

e fo! . 20
54 MBS/ S—t (PS-30) O, >"[--‘OH NaBH 4, MeOH o( j f HCOONH,, 10% Pd/C < > 7
-— S s i o
N o : B 0 OC, 1 h,98 % < Zon MGOH, 2o, 15 min < L
E’FE&“I: U, THF,23°C 5 = o/ 77 % o
(1)-30 (+)-29 (+)-28
< > K2CO3 MeOH O, e OH
23°C, 1 h, 6’ ,,
o5 % 99 % ~
0,
b 47 % 33
31 32
o o O—@—N02
80 % hig
le) o]
- I 34
a1833 NOgPhOCOCI EYT,

CHyClp, 0°C —23°C, 12 h

 ——
88 % O: >’II..\O\[]/O—©—N02

oooooo
gooo:
trans-3-000-2-(000-2-00-1-00000)00000C0-2H-0000260:
O000O000D002505.39mLO59.44mmolO00000O0O0CDOOODODODOOOL0.4
mLO178.32mmol0 0000000 O0O01I0mLOOOODONBSO11.63g065.38mmol
ooooooooooboo-20000050000000000CO0O0OO0O0O0O0O00O-200
02000000230000015000000000000000000000DODODOAO
ooooooooboobOOoOOoOCOO0o0oOooooobobDbODbOO0O0O0NaHSOgOOOOK2CO30
goboDo0oo0bDO0oO0bO0O0O0Na2SO040 0000000000 0DOODOOODODOODDOO
ooooooooobobOoOOoOoO0OO0OOils50Et000O0D0OD0OO0OO0OO0OOO026012.79g0980
goooao

TH NMR {400 MHz, CDCls) 8:4.85 (d, /=38 Hz, 1H), 430 (dd, /=48,

2.4 Hz, 2H), 4.01 {dt, J= 5.7, 4.0 Hz, 1H), 3.89 (ddd, J= 117, 8.6, 3.5 Hz, 1H),
3.65 — 3.58 (m, 1H), 2.46 {1, J = 2.4 Hz, 1H), 2.44 — 2.34 (m, 1H), 1.96 (dddd, J
= 18.6, 10.3, 7.6, 4.4 Hz, 2H), 1.52 (Gtd, J = 15.1, 6.0, 3.1 Hz, 1H)

oooooog

6-(000-2-00-12-00000O0)-3,6-0000-2H-0000270:

260 10g0 45.65mmol0 0DBUD 34mLO 228.25mmol0 0000000 OO00ODOO
goblio0ooso000O0O0OO0oOoU0ooooooooobOOoOOOoOoOoOoi1ooOmLOOOCOOO
ooooboi1oobooOOO0oo0cooooooooooobooboooboooooooooooao
oooooooooooboobooobooooooooooooboboobobooooooooao
Oodgils0Etp000000000002705.36g08500000000000000O0O
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'H NMB (400 MHz, CDCly) 8: .09 — 6.03 (m, 1H), 5.73 (did, J = 10.1,
2.8, 1.3 Hz, 1H), 5.09 (s, 1H), 4.27 (¢, J = 2.4 Hz, 2H), 3.88 (id, J = 11.4, 36
Hz, 1H), 3.72 (ddt, J= 11.1, 6.1, 1.1 Hz, 1H), 2.41 {t, J= 2.4 Hz, 1H), 2.37-2.25
(m, TH), 1.94 — 1.85 (m, 1H)

oooooo
2al56,7a-000000-2H-1,7-0000000000[cd]0O00O00O-4(4aH)-0002
80 :
0oood2701.57g011.4mmol000000O0OCOOO40mLOOOOODOOODOOODO
0023000Co02(C0O0)g04.3g012.5mmol00000COCO0OOOOO230010000
0000oo0ooooooDoDoDoO0oO0O0odONMODOS8gO68.4mmol00D0OOCOOOOOO
230030 00000000000 OL0O0O0DODOODOO0ODODOODOO0ODODOOODODOOODOn
0000000000000 O00o00b0DO0o0o0oDO0oDO00b0DO0oo0Do0oO0DOo0oooOoooOooOo4o00
EtOAcO 00 O0O0OD0OD0OD0OO0O0DO280380mgO20000000

H NMR (400 MHz, CDCl3) 8:6.04 (s, 1H), 532 {d, J=52 Hz, 1H), 4.70
{gt, J=15.9, 1.7 Hz, 2H), 3.81 {ddd, J= 12.1, 5.3, 4.0 Hz, 1H}, 3.39 {ddd, J =
12.0,82, 28Hz, 1H), 318 (dt, J=0.9,4.8, 20Hz, 1H), 292 {dt, J=9.3,65
Hz, 1H), 1.94 - 1.84 {m, 1H), 1.46 (dddd, 4= 14.3, 9.2, 6.6, 3.9 Hz, 1H)

BCONMR (100 MHz, CDCl3) 6 211.8, 180.2, 123.8, 97.7, 66.2, 61.3,
473,441, 24.4

oooooad
00D0DO000D0-2H-1,7-0000000000([cd]ODOODO-4(4aH)-00 0290
0000280 165mgd0.99mmol0 0 MeOHOSMLOOODODOODODODOOO23000H
COONHy4O 626mgd 9.93mmol0 000100 Pd/CO25mg0 00 0O0OOODOOODOO1L
500000000000 0000000002230000000000000000000
OdOMeOHOOODOODDODDODDODOODDODOODDODDODODOODODHCOONHggO OO
Oo0ooo0oooooo0ooooooooooo0ooooo0oooooooboooooonoao
00000450 EtOCACO 0D 0O0ODODODOO?290128mgOd 770000000

1H NMR (400 MHz, CDCls) 8: 5.03 (d, J = 4.8 Hz, 1H), 3.94 (dd, J = 9.2,
8.2 Hz, 1H), 3.76 = 3.71 {m, 1H), 3.82 — 3.52 (m, 2H), 2.96 — 2.82 (m, 2H), 2.87
{dd, J=19.0, 9.8 Hz, 1H), 2.53 - 2.45 (m, 1H), 2.18 (dd, J= 18.9, 3.8 Hz, 1H),
2.10 - 2.02 (m, 1H), 1.72 {ddt, J= 13.5, 10.7, 8.5 Hz, 1H)

130 NMR (100 MHz, CDCls) B: 217.1, 100.8, 73.1, 58.7, 43.6, 42.6, 41.2,
35.4, 21,1

gooaoan
oo0oo0000-2H-1,7-0000000000([cd]ODOO0-4-0000300:
Oo000O029088mgdo0.52mmol0 0 MeOHOSmLOODODOOOODOOOOODOOODO
ONaBH4O 24mgO 0.63mmol000000O0O00OOOOO0D01I00000000O00DO
OOO0O0OOONHgCIODDODDODOOOODOOODODOOODODOODODDODODOODODDOO
OEtOAcO 00 O000O0O0DODODOOOOONagSOy4y00O0OO0OO0OO0OOOO0OO0OOOOOOO
gbooobobDoobooboobooboobo0oobOoOos500EtOACcO D OO DOODOO
030087mglb 98000000
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TH NMR (400 MHz, CDCls) 8: 5.06 (d, J = 5.4 Hz, 1H), 4.14 ~ 4.06 (m,
1H), 4.00 (dt, J = 11.8, 6.8 Hz, 1H), 3.89 - 3.81 (m, 1H), 3.71 (dd, J = 9.3, 4.4
Hz, 1H), 3.51 (dt, J = 11.5, 5.6 Hz, 1H), 3.37 (d, J = 9.1 Hz, 1H), 2.70 (ddg, J =
12.6, 8.1, 4.1 Hz, 1H), 2.50 (id, J = 9.6, 5.4 Hz, 1H), 2.19 (da. J = 11.2, 5.7 Hz,
1H), 1.93 (ddd, J = 13.6, 8.4, 5.2 Hz, 1H), 1.78 (di, J = 7.8, 4.3 Hz, 2H), 1.68 {dt,
J= 137, 3.4 Hz, 1H)

135 NMR {100 MHz, CDCly) 8: 101.0, 77.4, 71.8, 59.9, 41.8, 40.8, 40.4,
38.0,21.2

oooooad
(2aR,2a1R,4S,4aR,7aR)-D 0o0o0D0d0-2H-1,7-0000000000OT[ecd]O0DOOO-4-
0000310000 (2aS,2a15,4R,4aS,7aS)-D Oo0O000-2H-1,7-000000000O0
O[cd]OUDDOO-4-00000000320:
O00O0O0030060mgOO0.35mmol00THFOSMLODOODDOODDODODODOODO?230O
oopoDooDoDooo.emliD6.2mmol0000000OODOOODOOPS-300100mgO0Od
O0000D000DO0DO0e00O0O0O0OO0lH-NMROS0:5000000000000000
gooodboooodoooooooobooooooooooooooobooDoooUoan
00000000000 O0o0oo0oo300 -500EtOACOOD DD 0ODODDOODOODODOOOO31
032mgO0 530 000000000320 35mg0d470000000O
oooooa
Ooo0O0o0aoa31:

'H NMR (400 MHz, CDCls) 8: 5.08 (d, J = 5.2 Hz, 1H), 4.12
(s, 1H), 4.04 (dt, J=12.3, 7.0 Hz, 1H), 3.88 {1, J = 8.8 Hz, 1H), 3.75 (dd, J = 9.3,
4.4 Hz, 1H), 3.55 (dd, J = 11.5, 5.7 Hz, 1H), 3.31 {(d, J = 8.5 Hz, 1H), 2.80 -
2.68 (m, 1H), 2.53 (1d, J= 9.5, 5.5 Hz, 1H), 2.21 (dq, J = 10.1, 5.4 Hz, 1H), 1.96
(ddt, J= 135, 8.4, 4.8 Hz, 1H), 1.84 (1, J = 5.8 Hz, 2H), 1.73 (d, J = 13.8 Hz,
1H)

150 NMR (100 MHz, CDCls) 8: 101.1, 77.5, 71.9, 59.9, 41.8, 41.0, 40.8,
38.2,21.2

goooon

ooooga3z:
TH NMR (400 MHz, CDCla) 8. 5.22 (d, J=5.1 Hz, 1H), 5.1C

{dt, J= 8.7, 6.2 Hz, 1H), 4.01 — 3.89 (m, 2H), 3.70 (dd, J = 8.6, 6.3 Hz, 1H), 3.41
(i, J = 11.5, 6.5 Hz, 1H), 2.85 {gl. J = 7.8, 5.1 Hz, 1H), 2.54 (ddd, J = 14.8,
11.8, 6.8 Hz, 2H), 2.15 - 2.06 (m, 1H), 2.03 (s, 3H), 1.66 (di, J = 12.8, 8.4 Hz,
1H), 1.58 = 1.51 (m, 2H)

G NMR (100 MHz, CDCls) 8: 170.7, 100.68, 78.7, 72.1, 60.8, 42.2, 35.4,
35.7,34.6,21.9, 21.1

oooooo
(2aS,2als,4R,4a8,7aS)-000000-2H-1,7-0000000000[cd]DO000-4-
0O000330:

00000000032032mgd0.15mmol0 0MeOHO3mLO OO ODOOOODOOO0O
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0023000KoCO03031mgOoO0.23mmol0 0000000 OO0ODO230010000
OO0O0O0O000O0O0OO0OONHg4CIDODOOOODOOODODOOODODDDODOODODDOO
UboboDO0oo0DbDOEtOCACcO D0 O0DO0O0DO0OODO0OODDONaSO4g00noobooonDO
oooooooooooboboooo0oooooooobooobooOOoOO0O0OS00EtOACO OO

00000o0033026mgloouonononoan
TH NMR (400 MHz, CDCI} 8: 5.09 (d, J = 5.3 Hz, 1H), 416 ~ 4.08 {m,

1H), 4.00 — 4.00 {m, 1H), 3.91 — 3.84 (m, 1H), 3.75 {dd, 4 = 9.4, 4.2 Hz, 1H),
3.56 (dt, J = 11.4, 5.5 Hz, 1H), 2.75 (dit, J= 12.3, 8.2, 3.6 Hz, 1H), 2.53 (id, J =
9.8, 5.4 Hz, 1H), 2.21 {dg, J = 10.2, 5.5 Hz, 1H), 1.98 (ddd, J = 13.6, 8.4, 5.1
Hz, 1H), 1.83 (q, J= 8.8, 7.3 Hz, 2H), 1.73 (di, J = 13.8, 2.8 Hz, 1H)

130 NMR (100 MHz, CDCla) 5: 101.1, 77.5, 71.9, 59.9, 41.8, 41.0, 40.8,
38.2, 21.2

oooooo
4-0000000((2aR,2alR,45,4aR,7aR)-0 0 0000-2H-1,7-000000000
O[cdlD00D0-4-00)0000000340:

00000000031030mg00.18mmol0 00000000 04mLO00000000
000000230000000057p LO00.7mmol00000000000000000O
00004-000000000000000053mgdo0.26mmol0 000000000
0023000000120 0000000000000000000000000000
000000000000 00000000000350Et0AcOO00NONDNODNO0ODN34

O47mgO 8000 0O0ODO0O
H NMR (400 MHz, CDCla) 5: 8.28 (d, J = 9.2 Hz, 2H), 7.38 (d, J = 9.2

Hz, 2H), 5.27 (d, J = 5.4 Hz, 1H), 5.16 (d1, J = 8.8, 6.4 Hz, 1H), 4.07 — 3.97 (m,
2H), 3.77 (dd, J = 8.9, 6.1 Hz, 1H), 3.47 (dt, J= 114, 6.4 Hz, 1H), 2.79 — 2.66
(m, 2H), 2.58 (ddd, J= 10.7, 9.2, 5.5 Hz, 1H), 2.29 (ddd, J = 13.7, 8.0, 6.3 Hz,
1H), 1.85 (dt, J = 13.0, 8.3 Hz, 1H), 1.73 ~ 1.66 (m, 2H)

150 NMR (100 MHz, CDGCly) 8; 155.4, 152.1, 145.4, 125.4, 121.9, 100.6,
83.6,72.0,60.5,41.9,39.2, 350,347, 21.8

oooooo
4-0000000((2as,2als,4R,4a8,7a8)-000000-2H-1,7-000000000
O[cdlD00D0-4-00)0000000350:

00034000000000000000000000350000051mg0 00880

00
TH NMR (400 MMz, CDCL) 5: 8.26 (d, J = 9.0 Hz, 2H), 7.36 {d, J= 9.0

Hz, 2H), 5.26 {d, J= 5.4 Hz, 1H), 5.19 ~ 5.10 (m, 1H), 4.00 (ddd, J = 16.4, 11.4,
6.6 Hz, 2H), 3.75 (dd, J = 8.8, 8.3 Hz, 1H), 3.46 (dt, J= 11.9, 6.4 Hz, 1H), 2.71
(i, J=15.2, 7.9 Hz, 2H), 2.63 ~ 2.55 {m, 1H), 2.28 (dt, J= 13.7, 7.2 Hz, 1H),
1.84 (dt, J=13.0, 8.3 Hz, 1H), 1.72~ 1.65 (m, 2H)

%G NMR (100 MHz, CDCLs) 5: 155.5, 152.1, 1455, 125.4, 121.9, 100.5,
838, 72.0,60.4, 41.9, 39.2, 35.9, 34.6, 21.8
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ooooz2:000000D0O0O0000043000:

N 1) CISOzH N
S\>_S'V'e -78°C — 1t— 60 °C /@[ d—sMe
CIO,S

LY

2) S0,Cl, 60 °C S
36 (k) 94 9% 37
OH
0 N A NH
N ! NN
N : " CH.Cly, EtsN
NH, 12h Cl~g S 90 % (21%9)
N
P39 © 0 g
F 38
> N
C N OH
) E D—sMe : 2/ S—sm
Na~ A /@ 1) PPhs, THF/H,0(3:1), 24 h 2 ©
5 ,’\\ ) PPhs, 20(3:1), BocHN\:/\/ 382 S
F 3 2) (Boc),0, THF/H,0 . :
NaHCO 3, 24 h
40 87 % (2T%2)
F F

OH Ny H

? S—N
1) MCPBA, CHoCly, 12h BOCHN AN g - s Xy TFACH:CL
2) [>—NH, THF,65°C X

o "o 1h
100 %
12 h, 91 % (2T%8)

42

mQ
T

N
B—N
HaN AN S5 s>_ W

o ©O

43

Q

ooooood
oogo:
2-(00000)yooOd]ocOOO0OO0-6-0000D000O00O00OD370
ocoooooooO0s.1mLO77.35mmol0 000000 ODOODOO-780002-(0D0O0O
Oo0O)DboooboboOooose0d2g011mmol0000O0O0OOCODOOOOODOODOO
oogo23000000e0009000000O0DODODOOCOODOOO23000O00O0DODDOO0OO
ocoo00O001.2mLO16.57mmol000000O0CODOO0OO01I0000000000O023
oooooooooboDOoOCOOCOO0O0OEtOACcOO0ODODDODODDDOODODOOOOOOOOO
020000000000 0CO0O0O0000O00O0NazgSO40 00 0OOOOOOODDOOO
oooooooooobbooo3702.9g000994000000

H NMR (500 MMz, CDCla} 8. 8.46 (d, J= 1.5 Hz, 1H), 8.07 (dd, J= 8.0,
2.0 Hz, 1H), 8.00 {d, J= 9.0 Hz, 1H}, 2.85 (s, 3H)

3G NMR {125 MMz, CDCl) §:175.8, 157.4, 1385, 136.0, 125.0, 122 1,
121.1, 183

Dooooo
N-((2R,3$)-3-000-4-(3,5-000000000)-2-00000000)-N-00000-
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2(00000)000[d00000-6-00000000400
dooooobooo0o.27mLO2.66mmol000000000O0O0DODO23000000038
0200mg00.89mmol0 0000000 O0ODOOODOODODOODOOODOOe6S5001200
poodoooododoooooobooooooooooooooboDooDoooUan
00390 000000000023 000000000000370248mg0 0.89mmolO
O00o0oooboooo0ooo0o.37mLO2.66mmol000000O0DOOODOO23001200
goooo0oobooooooooobooooobooobo0 b ooob0booooboooOoood
00000150 EtOCACO 0D 0OODODODOO400433mgOd200 090000000

H NMR (500 MHz, CDCl:) 8: 8.23 — 821 (m, 1H), 7.89 (d, J= 856 Hz,
1H), 7.80 — 7.76 (m, 1H), 6.79 (d, J = 8.2 Hz, 2H), 6.65 {t, J = 8.9 Hz, 1H), 3.76
{d, J=17.6 Hz, 2H), 3.56 (ddd, J = 9.5, 6.1, 3.7 Hz, TH}, 3.27 = 3.17 (m, 2H),
3.05 (ddd, J=21.8, 13.7, 5.8 Hz, 2H), 2.89 (dd, J = 13.4, 6.8 Hz, 1H), 2.76 (s,
3H), 2.74 - 2.70 (m, 1H), 1.88-1.78 (m, 1H), 0.87 (d, J = 6.6 Hz, 3H), 0.84 (d, J
= 6.6 Hz, aH)

15 NMA (100 MHz, CDCls) 3: 173.6, 164.4 (d, J = 12.7 Hz), 161.9 (d, J
= 12.9 Hz), 156.1, 1413 {1, J = 9.1 Hz), 136.0, 133.7, 125.1, 121.8, 121.1,
1126, 112.3, 1026 {t, J = 25.3 Hz), 71.9, 66.0, 59.1, 53.2, 36.6, 27.3, 20.2,
19.9, 16.1

oooooo
tert-0 0 O ((2S,3R)-1-(3,5-000000000)-3-00000-4-(N-00D000O0-2-(
0000D0)000[d]0000D0)-6-0000000)000-2-00)0000000410
000000000000 160mg00.61mmol0 000000400 275mg00.5mmol
0O0THF/H20003:104mLO0000023000000000000230024000
000000000000 000000BocdOO0O0133mg00.61mmol0 000000
0000O0085mg01lmmoll0230000000000002300200000000
D000O00O0DO00OO0DEtOAcD00ODOOONONDNODONDNODNODDNDNO0OONDDDOONap
so400000000000000000000000000000000000oono
00O0300EtOACODO0O0D00OND0DOD0410270mg02000870000000000
Oooo

1H NMR (400 MHz, CDClg) 3: 8.22 (d, J = 1.4 Hz, 1H), 7.92 (d, J
= 8.6 Hz, 1H), 7.79 (dd, J = 8.6, 1.6 Hz, 1H), 6.77 (d, J = 6.2 Hz, Z2H), 6.64 (it, J

=0.2,2.2 Hz, 1H), 474 (d, J= 8.7 Hz, 1H), 4.05 (s, 1H), 3.84 (s, 1H), 3.71 (it, J

= 0.4,4.9 Hz, 1H), 3.14 (ad, J = 15.1, 5.9 Hz, 2H), 3.01 - 2.84 (m, 4H), 2.81 (s,
3H), 1.94-1.79 (m, 1H), 1.34 (s, 9H), 0.87 (dd, /= 10.4, 6.6 Hz, 6H)

G NMR (100 MHz, CDCl) 5: 1735, 1684.3 (d, J = 12.7 Hz),
161.8 (d, /= 13.2 Hz), 156.0 (3, J = 7.8 Hz), 142.3 (1, J = 8.9 Hz), 135.9, 1335,
1251, 121.8, 1211, 112.6, 112.3, 108.8, 102.0 {t, J = 25.4 Hz), 80.2, 73.0,
58.9, 54.7, 53.8, 35.2, 28.3, 27.3, 20.2, 20.0, 16.1

Dooooo
tert-0 00O ((2S,3R)-4-((2-(000000000O0)-N-000DO0O0DO0O00[d]DO0O0OO)
-6-0000000)-1-(3,5-000000000)-3-00000000-2-00)0000
000420
0D000410960mg01.56mmol0 00000000 O010mLOO0O00O0O0O0O0DO0O0
0000000 mMCPBAO807mgl4.68mmol0 0000000000230 0120000
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oooooooboboobOOoOocoOOoO0oOoOooooOoNaHCOgOOOOODODODDOODOUONa2S0O4
goooobooboobOoO0THRFO1IOmLODOODODOODODOODODODOODOZ230
OCo0o0oO0oooOooO0oOoooboDbDo.35mLO4.68mmol0 00 00CDOO0OOOODOG65001200
goooobooobooobooobooobooboobooobooobooobooboooboao
OO0oooOos500EtOCAcOOOOOOOOOO420880mgO200091000000D0A0
oooooaod

H NMR (400 MHz, CDCL+0D:OD) & 7.93 (s, 1H), 7.57 ~ 7.52
{m, 1H), 7.38 (d, J= 8.5 Hz, 1H), 6.63 (d, J = 6.6 Hz, 2H), 6.49 {1, J = 9.0 Hz,
1H), 5.47 (d, J= 9.4 Hz, 1H), 3.68 ~ 3.60 (m, 1H), 3.58 — 3.47 (m, 1H), 3.21 -
3.0 (m, 1H), 2.83 {did, J = 39.5, 15.1, 13.3, 5.5 Hz, 4H), 2.61 - 2.50 {m, 2H),
1.84-1.71 (m, 1H), 1.18 (s, SH), 0.75 {dd, J = 8.7, 5.8 Hz, 8H), 0.62 - 0.57 (m,
2H}

15C NMR (100 MHz, CDCla+CD0D) 8: 173.3, 164.1 {d, J = 13.3
Hz), 181.7 (d, J = 12.5 Hz), 156.7, 155.5, 131.0, 130.4, 125.4, 120.9, 118.3,
1124 (d, J = 24.1 Hz), 101.9 (d, J = 26.8 Hz), 79.9, 72.8, 60.6, 58.8, 54.5, 53.5,
35.4,28.2,27.1, 26.6, 20.0, 14.1, 7.7

oooooo
N-((2R,38)-3-000-4-(3,5-000000000)-2-00000000)-2«(00000
O000O0)N-O0O0D0OO0OO0O0O0[d]00000-6-00000000430
0000420870mg01.39mmol0 000000000 15mLl00000O000000
DO00O0OOOOTFAOSMLOOOOOOODDOOOOD230010000000000000
0000O00000430730mg0 00100000000

oooooo

00003:0001300014000

JOoes
H o o D—NH
2% YOy SN

S 0 F
13
43, DIPEA, CH;CN, 23 °C
34% 11435

ooooggd

oood:
(2aR,2alR,4S5,4aR,7aR)-0 000 00-2H-1,7-0000000000[cd]O0O0D00-4-
00 (((2S,3R)-4-((2- (00D 0DU0OOOUOO)-N-ODODODDDODODOOHdIDDODOODO)-6-00
ooooo)-1-(3,5-000000000)-3-00000000-2-00)00DDODDODO0O0OZ13
0
00o0ooooooooDo3406mgdo0.018mmol0 00000 OOO43011.3mgO 0.
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O21mmol0000C0D00O0O0CO0Z2ZmMLOOOODOOOODOOODO?2300 O0DIPEADZ
6y LOO.O9mmol0O0OODOOOODOOOODO23000000000000DOO
gbobooobooboobooboobobobboboboboboobooobobobbobboobDboes

OEtOAcO 00 O0O0O00O0DOD13012mgO 92000000
H NMR (400 MHz, CDCls) 8: 810 {(d, J=1.6 Hz, 1H}, 7.70 {dd, J

= 8.5, 1.8 Hz, 1H), 7.57 (d, J = 8.6 Hz, 1H), 6.92 (s, 1H), 6.78 (dd, J = 16.1, 7.2
Hz, 2H), 6.68 - 6.61 (m, 1H), 5.21 (d, J= 5.1 Hz, 1H), 513 (d, J = 9.7 Hz, 1H),
4.99 (g, J= 6.3 Hz, TH), 3.94 (1, J = 8.5 Hz, 2H), 3.89 — 3.79 (m, 3H), 3.64 (dt, J
= 0.0, 4.4 Hz, 1H), 3.34 (g, J = 6.6, 6.2 Hz, 1H), 3.06 (did, J = 33.4, 14.4, 13.4,
8.1 Hz, 4H), 2.89 — 2.82 {m, 1H), 2.77 (ddq, J = 10.2, 6.8, 3.9 Hz, 2H), 2.68 —
2.60 (m, 1H), 2.52 - 2.39 (m, 2H), 2.07 ~ 1.97 {m, 1H), 1.85 (dt, J = 13.7, 6.8
Hz, 1H), 1.62 (g1, J=13.1, 7.3 Hz, 1H), 1.38 (q, J= 5.8 Hz, 2H), 0.93 {d, J = 6.5

BC NMR (160 MHz, CBCls) 8: 173.1, 1643 {d, J = 12.9 Hz),
161.8{d, J=12.9 Hz), 156.1, 156.0, 142.3 (i, /= 8.9 Hz}, 131.6, 1304, 1255,
1211, 1189, 1124 (d, J=187 Hz), 1021, 100.7, 79.4, 73.1, 72.0, 60.1, 58.1,
54.9,53.8,41.5,38.6,36.0,355,29.9,275,26.9,21.7,203,20.1, 82

oooood
(2aS,2als,4R,4aS8,7a8)-0 0000 0-2H-1,7-0000000000([cd]DO0DO0DO-4-
00 (((2S,3R)-4-((2-(COODO0O0DOoOoOoOO)-N-ODODDDODOOOHdIDDODOODO)-6-00
ooogog)-1-(3,5-0000000D00O)-3-00000000-2-00)00D00O0O0O0O14
a:
0001300000000 0000000o0o0o0o0oDDl140000017mg0 00800
0o

TH NMR (400 MHz, CDCl) §: 8.09 (s, 1H), 7.69 {dd, J=8.5,1.8

Hz, 1H), 7.57 (d, J = 85 Hz, 1H), 7.11 {s, 1H), 8.79 {d, J = 6.2 Hz, 2H), 6.68 -
6.61 (m, 1H), 5.22 (1, J = 7.4 Hz, 2H), 4.99 (g, J= 5.0 Hz, 1H), 4.08 (s, 1H), 3.96
~3.78 (m, 5H), 3.60 (dd, J = 8.7, 5.6 Hz, 1H), 3.42 ~ 3.33 (m, 1H), 3.10 (dd, J =
11.0, 4.9 Hz, 2H), 3.05 {d, J = 3.8 Hz, 1H), 2.98 {dd, J = 13.3. 8.3 Hz, 1H), 2.88
{t, J = 6.8 Hz, 1H), 2.75 (da, J = 6.7, 3.4 Hz, 1H), 2.60 - 2.61 {m, 1H), 2.51 ~
2.42 {m, 2H), 1.98 (dt, J = 135, 6.8 Hz, 1H), 1.84 {dd, J = 14.0, 6.9 Hz, 2H),
154 (dd, J = 13.2, 6.6 Hz, 2H), 0.92 {d, J= 65 Hz, 4H), 0.88 {d, J = 6.6 Hz,
4H), 0.80 - 0.78 (m, 2H)

15 NMR (100 MHz, CDCl) 8: 173.1, 164.3 (d, J = 13.0 Hz),
1618 (d, J = 13.0 Hz), 156.1 (d, J = 31.9 Hz), 1424 {t, J = 8.7 Hz), 131.5,
130.5, 125.5, 121.1, 118.8, 1125 (d, J = 24.5 Hz), 102.3, 100.8, 79.6, 72.8,
719, 59.9, 59.1, 55.0, 53.8, 41.6, 39.8, 36.0 (¢, J = 7.5 Hz), 35.2, 29.8, 275,
26.8, 21.9, 20.3, 20.1, 8.1
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