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dd, 1H, J = 2.5, 12.1 Hz), 4.12 (t, 1H, J = 4.2 Hz), 4.32 (m, 1H), 5.02 (m, 1H),
5.10 (m, 1H), 5.86 (ddd, 1H, J = 6.5, 10.2, 17.1 Hz), 6.35 (d, 1H, J = 7.0 Hz)
0 13C NMR (125 MHz, OO0 0O O O -d,) 31.42, 34.08, 62.26, 70.02, 73.10, 75.08, 79
.01, 89.05, 115.22, 136.71, 173.510
oooooQ
Dooooo
00009000 100 (3aR,5R,6S,7R,7aR)-5-(0 0 0 00 0 O O )-2-(E,Z)-(0 O O -3-0
00)-5,6,7,7a-0 00000 -3aH-0 00 [3,2-d]J0 0000-6,7-0000000000
90 0 O O (3aR,5R,6S,7R,7aR)-5-(0 000000 0O )-2-(E,2)-(0 0 O -3-0 00 )-5,6,7
,7a-0 00000 -3aH-0 0 O [3,2-d]0 0000 -6,7-0 00 0 O 100
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ooooao

CAc QOH
AcQ,, o HQ.,, o
AcO S HO

= =

9 10

00O0O00ADO0OOD(2S,3R,4R,55,6R)-6-(0 00 00000O0)-3-000-000000-2
H-O0OO-2,4,5-000000000000000000CE,2)-000-4-0000000
0O (2S,3R,4R,58,6R)-6-(0 00000 O00)-3-((E,2)-000-4-00000)-0000
O00-2H-000-2,4,5-00000000000000000% NMR (500 MHz, CDClI3)d
1.61-1.65 (m, 3H), 2.04 (s, 3H), 2.05 (s, 3H), 2.10 (s, 3H), 2.11 (s, 3H), 2.14-
2.20 (m, 2H), 2.22-2.28 (m, 2H), 3.78-3.82 (m, 1H), 4.13 (dd, 1H, J = 2.2, 12.5
Hz), 4.27 (dd, 1H, J = 4.6, 12.5 Hz), 4.28-4.36 (m, 1H), 5.10-5.18 (m, 2H), 5.32
-5.40 (m, 1H), 5.42-5.52 (m, 1H), 5.51-5.54 (m, 1H), 5.67-5.70 (m, 1H)O
oooooo

0000DO0BIODOODODOODOODODOO (3aR,5R,6S,7R,7aR)-5-(0 000000
0)-2-(E,2)-000-3-000)-5,6,7,7a-0 00000 -3aH-000[3,2-d]0 0000 -
6,7-0 0000000009 000000* NMR (500 MHz, 000 O O -d,)é 1.60 (m,
3H), 2.04 (s, 3H), 2.05 (s, 3H), 2.10 (s, 3H), 2.35 (m, 2H), 2.61 (m, 2H), 3.5
(m, 1H), 4.08 (d, 2H, J = 4.5 Hz), 4.45 (m, 1H), 4.91 (d, 1H, J = 9.5 Hz), 5.45
(m, 2H), 5.55 (dd, 1H, J = 1.3, 3.1 Hz), 6.18 (d, 1H, J = 7.2 Hz)O

oooooo
00000CODO00DO0ODO0OODO0OO0DO0DOO0NDO0ODODOOo100000000H NMR
(500 MHz, 00 000 -dy)8 1.64 (d, 3H, J = 6.0 Hz), 2.35 (m, 2H), 2.60 (m, 2H),
3.34 (ddd, 1H, J = 2.0, 6.3, 12.0), 3.56 (dd, 1H, J = 3.7, 9.2 Hz), 3.61 (dd, 1H
, J =6.3, 12.0 Hz), 3.73 (dd, 1H, J = 2.0, 12.0 Hz), 4.12 (t, 1H, J = 4.2 Hz),
4.30 (t, 1H, J = 5.9 Hz), 5.50 (m, 2H), 6.35 (d, 1H, J = 7.0 Hz)O *3C NMR (125 M
Hz, 00 O0OO-d,)d 16.88, 30.36, 34.72, 62.30, 70.14, 73.12, 75.04, 78.97, 88.8
8, 126.41, 129.06, 173.810

0oooooo

oooooo

0000110 00 120 (3aR,5R,6S,7R,7aR)-5-(0 0 000 000)-2-(0000000O)-5
,6,7,7a-0 0 0000 -3aH-0 0 0 [3,2-d]0 00 D00-6,7-00000000001100
0 O (3aR,5R,6S,7R,7aR)-5-(0 0 00 0000)-2-(0000O00O000)-5,6,7,7a-00 00
00-3aH-000[3,2-d]00000-6,7-00000 120

goooao
OH
HO.,, o
HO [}
i
0
\
12

O (2S,3R,4R,55,6R)-6-(0 00 O00OO0OO)-3-000-0DO0O0O00O0O-24-000-2,4,5-00
OO0O0O000000000000O0.50090 1.31mmol0 OCHCl,O20mLOO0O0O0O0OCODOO
OoOO0OO0ODDO0Oo0.544mLO 3. 915mmol0 000 02-00000000000O0OO0.13mLO 1.44
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mold 0000000000 0001800000000000000000NaHCO;0 3mL
00001000003n00001000000000000000Mgs0,0 000000
0000000000000 00000000000000000000000501 Et0
AC000O00O00O00O00O00O00O00O00O00O00O(2S,3R,4R,55,6R)-6-(0 0000
000)-3-(2-0000000000)-000000-2H-000-2,4,5-00000000
0D00O00O000.380g0 00O 700 00O

oooooo

0000000000000 O00O0BOOOCOODOOOONDOODOOOONDD1200000
IH NMR (500 MHz, 00O OO0 -d,)8 3.35 (s, 1H), 3.37 (dd, 1H, J = 2.5, 12.1 Hz),
3.41 (s, 3H), 3.59 (m, 1H), 4.16 (t, 1H, J = 4.0 Hz), 4.29 (m, 2H), 4.38 (m, 1H)
, 6.36 (d, 1H, J = 7.0 Hz)O

oooooo

0ooooo

0000130 0 O 140 (3aR,5R,6S,7R,7aR)-5-(0 0 00000 O )-2-(3,3,3-0 000 O
00000)-5,6,7,7a-0 00000 -3aH-0 00 [3,2-d]0 0000 -6,7-0000000
000130000 (3aR,5R,65,7R,7aR)-5-(0 0 0 000 00)-2-(3,3,3-0 000000
000)-5,6,7,7a-0 00000 -3aH-0 00 [3,2-d]0 0000 -6,7-000 00 140
ooooo

QAc OH
AcQ. .
¢, o HO.,, o
AcO 5 HO s
N:=<\_*\ N::<k__\
CFG CF3
13 14

O (2S,3R,4R,55,6R)-6-(00O0OC0OCOCODO)-3-000-00000O00-24-000 -2,4,5-0
OoOO0O0D0000000000D0D0O0.500901.31mmol O CH,CIL,O0 20mLO 0 0 0 O O O 4-(
OooooO0oOo)oooOogo47gg 3. 9ummolD D00 D01I-GB-000D00CO0OODDOO)-
3-000000Q0o0ooDoDboOoO0o.300001.5"mmol0 0O O00O04,4,4-0000000000
0.222g0 1.56mmol0 00D D0O0O0O0O0O0O0O0OCOCOODODOOOODOOOOCHLCI,O 80mLO
gooboooooobOoOoOoOooONaHCO;O 1IOMmOD OO 0o oooooooooobood
OOmgSo,0 000000000 O0COODOO0OOO0OO0OO0O0OOOOOODDDOOOOOEtOAC
oooooODODOO0OO0O0O0O0O00D0OD2S,3R,4R,55,6R)-6-(00O0OO0ODODO)-3-(4,4,4-0
ooooODODOOO0O0O0O0)-O0b0OO0O0OD-2-000-2,4,5-00000000000000

0 00.3980 0068000
u

O

g

m,

oooogo
0000000000000 00BOODOCODOOODOODODNOODOO130000
1H NMR (500 MHz, CDCI3)3 2.09 (s, 3H), 2.10 (s, 3H), 2.15 (s, 3H), 2.48-2.65 (
2H), 3.49-3.54 (m, 1H), 4.12-4.13 (m, 2H), 4.48-4.50 (m, 1H), 4.95 (dt, 1H, J
= 1.5, 4.9 Hz), 5.56 (dd, 1H, J = 1.8, 5.6 Hz), 6.28 (d, 1H, J = 7.2 Hz)O 140
0000 NMR (500 MHz, 0000 O -d,)d 2.61 (m, 2H), 2.81 (m, 2H), 3.59 (m, 2H
), 3.74 (dd, 1H, J = 2.4, 12.1 Hz), 4.15 (t, 1H, J = 3.9 Hz), 4.35 (m, 1H), 5.49
(s, 1H), 6.40 (d, 1H, J = 7.0 Hz)O *3C NMR (125 MHz, O O O O O -d,)8 27.22, 30.
94, 62.29, 70.09, 70.89, 75.13, 79.25, 89.53, 170, 207.590
0oooooo
oooooo
0000150 00 160 (3aR,5R,6S,7R,7aR)-5-(0 0 00 0000)-2-(U 0000000
00)-5,6,7,7a-0 00000 -3aH-000[3,2-d]00000-6,7-0000000000
150 0 0 O (3aR,5R,6S,7R,7aR)-2-(0 0000 00000)-5-(0O000000O0O)-5,6,7
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,7/a-0 00000 -83aH-000C [3,2-d]0O0O000O-6,7-00000 160
ogoooad

OAc OH
AcO. \
C 4. o lM!Q 4, O
AcQ S HO S
N=x N~=(
15 16

0 (2S,3R,4R,55,6R)-6-(0 000 0000)-3-000-000000-2H-000-2,4,5-0
0000000000000 000.500g0 1.31mmold O CH,Cl,0 20mLO 0 0 0 0 0 O 4-(
0000000)IO0O0O000.478g03.91mmol0 0 0001-(3-00000000000)
3-000000000000000.300g01.57mmol0 000 02-0000000000O.
146mLO0 1.57mmol0 000000000120 0000 00 CH,Cl,080m0 0000000
00000O00O0NaHCO,O010mMO0 00010 0000000000000 000 0 MgS0,0
0000000000000 0000000000000000000000000000
O00302Et0AC0 00000000000 0D0O0 (2S,3R,4R,55,6R)-6-(0 000000
0)-3-(2-0000000000000)-000000-2H-000-2,4,5-0000000
0D0000O0000O0.25g0 0056000

Do0o0o00
D000D000000000000BIOOCOOOOODODOODONOOOOOD150000
0 *H NMR (500 MHzO CDCI3)d 0.00-0.03 (m, 2H), 0.30-0.37 (m, 2H), 0.73-0.81 (m, 1
H), 1.82 (s, 3H), 1.83 (s, 3H), 1.89 (s, 3H), 2.14-2.28 (m, 2H), 3.31-3.34 (m, 1
H), 3.81-3.91 (m, 2H), 4.23-4.26 (m, 1H), 4.70 (d, 1H, J = 9.5 Hz), 5.33-5.34 (m
, 1H), 5.97 (d, 1H, J = 7.1 Hz)O *3C NMR (500 MHz, CDCl)3 4.92, 5.32, 9.48, 20.
96, 21.10, 39.74, 63.63, 68.58, 69.55, 70.85, 76.34, 88.14, 169.51, 169.77, 170.
78, 172.950 160 0 0 0 O *H NMR (500 MHz, 0 0 0 0 O -d,)8 0.03 (m, 2H), 0.35 (m,
2H), 0.77 (m, 1H), 2.23 (d, 2H, J = 7.2 Hz), 3.15 (m, 1H), 3.44 (m, 2H), 3.52 (d
d, 1H, J = 2.7, 12.0 Hz), 3.94 (t, 1H, J = 3.9 Hz), 4.12 (t, 1H, J = 5.1 Hz), 6.
15 (d, 1H, J = 7.0 Hz)O *3C NMR (125 MHz, 00 0 O O -d,)d 4.39, 8.96, 39.41, 62.
27, 70.10, 73.04, 75.07, 78.70, 88.56, 174.410

Do0o0o0Q

Do0o00o0a0

0000170 00 180 (3aR,5R,6S,7R,7aR)-5-(0 0 000000 )-2-0 000 -5,6,7,7a-
000000-3aH-000([3,2-d]00000-6,7-0000000000170000 (3aR,
5R,6S,7R,7aR)-5-(0 0000000 )-2-0000 -5,6,7,7a-0 0000 0 -3aH-0 0 O [3
,2-d]0 0000 -6,7-000 0 0 180

goooad
OAc
Ac,,, o
AcO )
N=
17 18

O (2S,3R,4R,55,6R)-6-(0 00 O00OO0OO)-3-000-0DO0O0O00O0O-24-000-2,4,5-00
OO0O0O0000000000000.50090 1.31mmold O CH,CI,O0 20mLO O 0 00O O O 4-(C
OoOO0O0ODDO)YYDOOO000.478g03.92mmol0 000000 OCO0ODDODOO.198g0 1.57m
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molDOOCOOO0O0O0OO0O020000000000CHCIL,O8mLOOO0O0O0O0COOODOOO
ONaHCOO 1IOMLO 0 0 0100 0O0O0COO0OO0OO0O0O0O0O0O0O0O0O0OMgSO,00000000
oobOoooobooocooboboboooobOoo00obECACO DD OO OODODODOOO
Oooo0o2s,3R,4R,55,6R)-6-(O0OO0OODODOO)-3-000000-000DDO0O-2H-00
0-2,4,5-0000000000000000.41800 069000
O
g
a
m,

0oooo
0000000000000 O00BOOOCOOOOOODONOODODOONOOD170000
14 NMR (500 MHz, CDCIZ)d 2.06 (s, 3H), 2.07 (s, 3H), 2.18 (s, 3H), 3.61-3.64 (
1H), 4.73-4.75 (m, 1H), 5.00 (d, 1H, J = 9.3 Hz), 5.73-5.74 (m, 1H), 6.37 (d,
1H, J = 7.1 Hz), 7.14-7.18 (m, 1H), 7.25 (t, 1H, J = 8.0 Hz), 7.46 (t, 2H, J =
7.7 Hz), 7.52 (t, 1H, J = 7.4 Hz), 7.86 (d, 2H, J = 7.2 Hz)J 180 0 O O O *H NMR
(500 MHz, 00 0 OO -d,)d 3.63 (m, 2H), 3.76 (dd, 1H, J = 2.5, 12.1 Hz), 4.28 (t
, 1H, J = 4.3 Hz), 4.57 (dd, 1H, J = 5.0, 11.8 Hz), 4.62 (m, 1H),6.49 (d, 1H, J
= 6.9 Hz), 7.48 (m, 3H) ,7.85 (m, 2H)O 3C NMR (125 MHz, 00 0 O O -d,)d 62.27,
70.27, 73.35, 75.38, 80.21, 88.85, 128.18, 128.52, 131.57, 133.32, 169.250
0oooooo
oooooQ
0000190 O O 200 (3aR,5R,6S,7R,7aR)-5-(0 0000000 )-2-0000-5,6,7,7a-
000000-3aH-000([3,2-d]0J0000-6,7-000000000019000 0 (3aR,
5R,6S,7R,7aR)-2-0 0 00 -5-(0 0000000 )-5,6,7,7a-0 00000 -3aH-0 0 O [3
,2-d]0 0000 -6,7-0 000 0200

ogoooao
OH
HOr,! O
HO S
0
20

0 (2S,3R,4R,5S,6R)-6-(0 0000000 )-3-000-000000-24-000-2,4,5-0
0000000000000 000.50090 1.31mmold O CH,CI,0 20mLO 0 0 0 0 0 O 4-(
0000000)IODOO00O0.478g03.91mmol0 000 01-(3-00000000000)-
3-000000000000000.300g01.57mmol0 D 0 O02-0000 000 0.2132g0 1
Smmol0 0000000001200 00000000CHCI,08mMOO00000000
OO0O00ONaHCO,O 1omL0 0 00100 0000000000000 000MgS0,00000
000000000000 O0O0O0O0OO0O0OD0OO0O0O0OO0O0OODOOO0ODOOOOOOoooooaS
02 EtAc0 00 0000000000000 0EACD 00000000000 000(
S,3R,4R,55,6R)-6-(0 0000000 )-3-(2-0000000000)-000000 -2H-
000-2,4,5-0000000000000000.418g0 O O 690 )0
Do0o0o0Q
0000000000000 000BIODOCOOOOOOOOOOOOOOO190000
0 H NMR (500 MHz, CDCIZ)d 2.06 (s, 3H), 2.07 (s, 3H), 2.18 (s, 3H), 3.61-3.64 (
m, 1H), 4.73-4.75 (m, 1H), 5.00 (d, 1H, J = 9.3 Hz), 5.73-5.74 (m, 1H), 6.37 (d,
1H, J = 7.1 Hz), 7.14-7.18 (m, 1H), 7.25 (t, 1H, J = 8.0 Hz), 7.46 (t, 2H, J =
7.7 Hz), 7.52 (t, 1H, J = 7.4 Hz), 7.86 (d, 2H, J = 7.2 Hz)J 200 0 O O O *H NMR
(500 MHz, 0O 0 00O -d,)d 3.35 (m, 2H), 3.62 (m, 2H), 3.70 (dd, 1H, J = 2.6, 12.
1 Hz), 3.85 (m, 1H), 4.15 (t, 1H, J = 4.48 Hz), 4.36 (t, 1H, J = 5.5 Hz), 6.34 (
d, 1H, J = 7.0 Hz), 7.27 (m, 5H)0 *3C NMR (125 MHz, 0 0O 00O O -d,)d 40.96, 62.12
, 69.94, 73.17, 75.13, 78.89, 89.27, 127.14, 128.59, 129.01, 135.89, 173.170
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ooooDooo

oooooao

0O0OO0OD0?210 (3aR,5R,65,7R,7aR)-2-0 00 -5-(0 0000000 )-5,6,7,7a-0 0 000
0O-3aH-000([3,2-d]0O000O0-6,7-0000

ooooDao

10

ooz
O (2s,3R,4R,55,6R)-6- (00 0C0OCOCODODO)-3-000-00000O00O-24-000 -2,4,5-0
OCoOO0O0OD0D0ODO0O0000000©Q0250mg0 0.65mmold OCHCIL,OGMLOOODOOOOOOO
OCOoOO0ODDOo90u LOO.6SmmolD 00 0DDODOOO0OOODODODONaHCOz0 20mLO OO0 OO
OO00DDD0O00000000CHSCIL,O3x 1m0 00000000 DbOD00000000
OO0O0O0ONay,So,0 000000000 (2S,3R,4R,55,6R)-6-(0 OO0 O0OOO0O)-3-00
-0o0o0o0o0oo0o-2d-000-2,4,5-000000000000220mg0 00000000
gboooooao 20
ooboooad
oooboboodz22zomgODO00obooOOSmMObOOO0OO0OooOoe-000b0oboooooboood
OoO0ODDDOO0OO0O0000180mgOo.65smmol0 0000000 0OC0O0ODDOO.02mLO 00O
g
a

Oo0oooQgogao

0000000000000 0000160000000000000000000CHCH,
DO20m00000000000NaHCO,020m000000000000000000000
CH,ClL,O3x 1omL0 00 0000000000000 0000000Na,S0,0 00000
0000000000000 00O00O00000EOACOODCOOD 2030000000

00 (2S,3R,4R,58,6R)-6-(0 00000 00)-3-(3-((OH-0 000 D0-9-00)0000)
000O00)IO00O00O0)-000000-2H-000-2,4,5-0000000000000
00360mg0 20 00000089000 NMR (600 MHz, CDCIZ)8 2.06 (s, 3H), 2.07 (s 30
, 3H), 2.12 (s, 3H), 2.14 (s, 3H), 3.89 (ddd, 1H, J = 2.4, 4.8, 9.6 Hz), 4.17 (d
d, 1H, J = 2.4, 12.5 Hz), 4.24 (dd, 1H, J = 6.6, 6.6 Hz), 4.33 (dd, 1H, J = 4.8,

12.5 Hz), 4.52 (s, 1H), 4.54 (s, 1H), 5.08-5.12 (m, 1H), 5.22 (dd, 1H, J = 9.5,

9.6 Hz), 5.34 (dd, 1H, J = 6.6, 9.5 Hz), 5.88 (d, 1H, J = 6.6 Hz), 7.36 (dd, 2H
,J=7.2, 7.8 Hz), 7.45 (dd, 2H, J = 7.2, 7.8 Hz), 7.57 (d, 2H, J = 7.8 Hz), 7.
80 (d, 2H, J = 7.2 Hz)O 3C NMR (150 MHz, CDCl3)d 20.62, 20.72, 20.77, 21.05, 46

.49, 57.59, 61.65, 67.47, 68.40, 72.21, 72.87, 92.21, 120.09, 120.29, 124.84, 12
4.96, 125.32, 127.30, 127.83, 128.15, 128.25, 129.06, 141.37, 142.80, 152.16, 16
9.27, 169.34, 170.46, 170.72, 180.220

oooooo 40
000000000 200mgd 0.32mmol0 O CH,CI,0 4ml0 O O 0 O O O SnCl,0 0.5mLO 4.0m
ml0 0000000000000 0000000160000000000000000N
aHCO,0 20mL)0 00 0000000000000 00CHCIL,O3x 1om0 0000000
0000000000 000O00NaS0,0 000000000000000000000
OO00DOO0OOEOACD 00000 2030 0000000000000 3aR,5R,6S,7R,7aR)-
5-(00000000)-2-(H-00000-9-00)I000)I0000000)-5,6,7,
7a-0 00000 -3aH-000[3,2-d]00000-6,7-0000000000000 125mg
00069000 *H NMR 500 MHz, CDCIZ)d 1.88 (s, 3H), 2.04 (s, 3H), 2.12 (s, 3H),
3.69 (m, 1H), 3.81 (ddd, 1H, J = 2.5, 5.5, 6.5 Hz), 4.12 (dd, 1H, J = 2.5, 12.5

Hz), 4.21-4.26 (m, 2H), 4.55 (dd, 1H, J = 6.0, 12.5 Hz), 4.72-4.75 (dd, 1H, J = 50
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6.5, 6.5 Hz), 4.95 (dd, 1H J = 5.5, 9.5 Hz), 5.24 (dd, 1H J = 6.5, 9.5 Hz), 6.01
(d, 1H, J = 6.5 Hz), 7.35 (dd, 2H, J = 7.1, 7.8 Hz), 7.44 (dd, 2H, J = 7.0, 7.8
Hz), 7.59 (d, 2H, J = 7.1 Hz), 7.81 (d, 2H, J = 7.0 HzO O *3C NMR (125 MHz, CDC

1,)3 20.62, 20.71, 21.35, 46.78, 57.91, 63.70, 67.92, 69.46, 71.88, 72.52, 90.23

, 120.71, 120.89, 123.83, 124.04, 125.15, 127.76, 127.97, 129.61, 129.72, 130.08

, 141.31, 142.86, 152.11, 161.43, 169.11, 169.63, 170.230

oooooo

000000000000 114mgd 0.20mmolC O MeOHD 2.0mLO 0 0 0O 0 0O O O O O NaOMe

0 14mgd 0.25mmol0 D0 D0 O0O0D0O0O0O0O00O0000020000000AcOHD OO O

0000000000000 00000000000003m 000000000000

DO00O00.6mMOCO0CO0CDCOO0COODCOONCOONCOONO2000000000000000

0000000000000 O0000O000000000000000000000000

EtOAc0 00 0000000000000 00000000000038mg0 008100071

H NMR (600 MHz, 0 0 00O O -d,)3 3.47 (dd, 1H, J = 5.0, 9.0 Hz), 3.57-3.66 (m, 2H

), 3.78 (dd, 1H, J = 2.0, 12.5 Hz), 3.90 (dd, 1H, J = 5.5, 5.5 Hz), 4.04 (dd, 1H

,J =6.0, 6.0 Hz), 6.31 (d, 1H, J = 6.0 Hz)J 13C NMR (125 MHz, 0 00 0 O -dy)3

61.15, 69.14, 73.45, 74.14, 74.52, 89.62, 161.080 C,H,,N,0,S0 00000 OC, 38.

170 H, 5.490 N, 12.720 0 0 0 O C, 38.050 H, 5.370 N, 12.660

0o0ooooo

ooooon

000022000230 (3aR,5R,6S,7R,7aR)-5-(0 0 000000 )-2-(000000)-5,6

,7,7a-0 0 0000 -3aH-0 00 [3,2-d]0 0000 -6,7-000000000022000

0 (3aR,5R,6S,7R,7aR)-5-(0 0 00 0O000)-2-(0 00000 )-5,6,7,7a-00000 0

-3aH-0 00 [3,2-d]0 0000 -6,7-0 00 00 230

goooao

OAc OH
Ac,,, o HO.,, 0
AcO S HO (2)

22 23

O (2S,3R,4R,55,6R)-6- (0 000 O0DODODO)-3-00000000-000000-2H-00
0-2,4,5-0000000000000.51g0 1.32mmold O JochimsO J.C. et all Tetrahe
dron0 19650 21(9)0 2611-160 O CH,CNO O O OO O OO OOOOOOOOOOOOOO.1
ggl 2.64mmol0 0 00 0DODOOOTLICOODOODODDODODOODODODOODDODDDOOOD
01.50000000000000000O0NaHCOzO0 1m0 000000000 O0ODOOOD
cMOOoOOos3|moOoooOoooooooOdMmgso,0 000000 OoOooooooooooOon
0000000000000 o0o0Do0000D0oD00000D0000DECACO DD DOOO
010100000000 ((S,3R,4R,55,6R)-6-(0 0 00 00DOO)-3-B-000000O0
oo0)-0o0ODODO0OO0OO0-2H-000-2,4,5-0000000000000.35g0006200 00
0 0 *H NMR (500 MHz, CDCI5)8 2.06 (s, 3H), 2.08 (s, 3H), 2.11 (s, 3H), 2.15 (s,
3H), 2.98 (s, 3H), 3.82-3.88 (m, 1H), 4.10-4.16 (m, 2H), 4.28 (dd, 1H, J = 4.6,
12.5 Hz), 5.17-5.22 (m, 2H), 5.74 (d, 1H, J = 8.1 Hz), 5.92 (s, 1H), 6.21 (s, 1H
)0o

oooooao

O (2S,3R,4R,55,6R)-6- (U 00 0OO0ODODOO)-3-(3-00000O0ODDO)-0000O00O0-2H
-000-2,4,5-000000000000O0.457g0 1.09mmold O O O DCMO O O O sSnCl O
1.13g04.33mmol0 0 000 000000ODOOOO0ODODOOOOO16000000000
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00000000000 00000000D000000ONaHCO,000000000000
000O000DMOOO30000000000000MgS0,0000000000000
0000000000000 00000000000000000E0ACOOO0DO0O0
00000 (5R,6S,7R)-5-(00000000)-2-(000000)-5,6,7,7a-000000
—3aH-000[3,2-d]J00000-6,7-000000000022000000.30g000 770
0O %H NMR (500 MHz, CDCIZ)3 2.05 (s, 3H), 2.06 (s, 3H), 2.08 (s, 3H), 2.90 (s,
3H), 3.84 (m, 1H), 4.12 (m, 2H), 4.34 (dd, 1H, J = 4.3, 6.2 Hz), 4.90 (ddd, 1H,
J=0.8, 2.8, 9.6 Hz), 5.39 (dd, 1H, J = 2.9, 4.1 Hz), 6.21 (d, 1H, J = 6.5 Hz)
0 *3C NMR (125 MHz, CDCl3)3 21.00, 21.10, 21.23, 31.19, 63.40, 68.67, 69.40, 72.
24, 73.01, 90.03, 161.21, 169.72, 169.90, 170.890

000000

0000000000 0O0.090g00.250mmol0 00 00MeOHO D OO O OO0OOO0DOOO

D00000O00O000K,Co,0000000000000000050000000000
0000000000000 000000000000000000MeOHO 000000
0000000000 (R,6S,7R)-5-(00000000)-2-(000000)-5,6,7,7a-0
00000-3aH-000([3,2-d]00000-6,7-000002300000000.038g0 0

0640 O O *H NMR (500 MHz, D20)3 2.67 (s, 3H), 3.40-3.43 (m, 1H), 3.48-3.54 (m,

2H), 3.65-3.68 (m, 1H), 3.90 (t, 1H, J = 5.1 Hz), 4.04 (t, 1H, J = 5.8 Hz), 6.14
(d, 1H, J = 6.4 Hz)O *3C NMR (125 MHz, D20)& 29.83, 61.39, 69.28, 73.24, 73.61,
74.19, 88.52, 163.730 MS (C1)0 m/z 235 (M+1)0 CgH,,N,0,S0 0000 0 0C, 41.01

OH, 6.020N, 11.960 0 OO OC, 40.600 H, 5.560 N, 10.990

Doooooo

oooooo

0000240 0 O 250 (3aR,5R,6S,7R,7aR)-5-(0 0000000 )-2-(0 000 00)-5,6

,7,7a-0 0 0000 -3aH-0 00 [3,2-d]0 0000 -6,7-000000000024000

0 (3aR,5R,6S,7R,7aR)-2-(0 0000 0)-5-(0 0000000 )-5,6,7,7a-000000

—3aH-0 00 [3,2-d]0 0000 -6,7-0 00 00 250

ogoood
OAc OH
ACO,,, o HQ., 0
AcO g HO 8
=/ =
HN—\ HN—\
24 25
0 (2s,3R,4R,558,6R)-6-(0 00O O0DOOO)-3-000-000000O0-24H-000 -2,4,5-0
OoOO0O0OD0DD0OD00000000D02.04905.19mmol0 OCHCNO 8OmLO OO DO OO OOO
0000000 001.36g015.57mmolD 000000000 0O0OODOO0.9490 9.31mmolO
OO0O0o0O0O0C0CO0O0O0O0O0O0O0O0003000000000000000O0CHCI,O00
OCOo0OoO0O0OO0OO0O0OO0OO0O0OO0O0OO0DOO0OO0ONaHCO;,0D 000000000000 AO-CHSCILO
gooboboz2200000000oobOoooboboMgSo,00000000DODO0O0O0oo0DbOoOnoO
Ooddoddododooo0boD0o0bDU0OECACcO 0D D000 0O0oo0ooooooao
000000 (2S,3R,4R,55,6R)-6-(0 00 00000)3-(3-000000000)-00
oobobo-2--000-2,4,5-0000000000000002.21g0 0 0980 0 0O TH NMR

(500 MHz, CDCI3)3 1.19 (m, 3H), 1.81 (d, 1H, J = 4.0 Hz), 2.05 (s, 3H), 2.08 (s
, 3H), 2.10 (s, 3H), 2.14 (s, 3H), 3.40 (s, 1H), 3.85 (m, 1H), 4.12 (m, 1H), 4.2
8 (m, 1H), 4.81 (s, 1H), 5.19 (m, 1H), 5.73 (d, 1H, J = 7.7 Hz), 6.00 (s, 1H), 6
.12 (d, 1H, J = 15.0 Hz)O 3C NMR (125 MHz, CDCIZ)& 14.39, 20.81, 20.96, 21.07,
21.25, 57.84, 60.67, 61.95, 68.08, 72.99, 73.31, 93.12, 163.03, 169.60, 170.97,
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171.880
oooooo
0000000000000 1.7490 4.01mmol0 O O O CH,ClL,O0 0 OO OO O SnCl,0 1.88
mLO 16.05mmol0 D 0000000000000 O0O0O0DO0OODOOODOODOODOODOGOOn
0000000000000 00000CoL,0000000000000O00O00dNaHCOz0 0
O00000000000000000O00CHCL,O0OO30 000000000000
000000OMgSo,0 00 000000000000 000000000000000an
O000000D0D0O000D00EOACO 00 0000000000000 02400001.3
5g0 O O 900 O O *H NMR (500 MHz, CDCI3)3 1.22 (t, 3H, J = 7.1 Hz), 2.08 (s, 3H),
2.09 (s, 3H), 2.12 (s, 3H), 3.34 (m, 2H), 3.85 (m, 1H), 4.14 (d, 2H, J = 4.3 Hz
), 4.37 (ddd, 1H, J = 0.8, 4.1, 6.4 Hz), 4.96 (ddd, 1H, J = 0.9, 2.6, 9.6 Hz), 5
.43 (m, 1H), 6.24 (d, 1H, J = 6.5 Hz)O *3C NMR (125 MHz, CDCl;)é 14.28, 20.81, 2
0.96, 21.07, 21.25, 57.84, 61.95, 68.08, 72.99, 73.31, 93.12, 169.60, 170.97, 17
1.880
oooooo
O0000CODD0O0D0O0DO0DO0OON240000000000000000000250
0000 NMR (500 MHz, 0000 O -dy)d 1.22 (t, 3H, J = 7.3 Hz), 3.35 (m, 2H),
3.49 (dd, 1H, J = 6.1, 9.0 Hz), 3.66, (m, 2H), 3.82 (dd, 1H, J = 1.8, 11.7 Hz),
3.89 (t, 1H, J = 6.2 Hz), 4.09 (t, 1H, J = 6.4 Hz), 6.44 (d, 1H, J = 6.4 Hz)O *
3C NMR (125 MHz, O O 0O 0O O -d )5 13.73, 38.35, 62.07, 69.99, 74.57, 75.11, 89.72
, 161.920 MS (C1)0 m/z 249 (M+1)0 CgH,gN,0,S0 0 0 0 0 0 0OC, 43.530 H, 6.490 N,
11.280 000 0OC, 43.820H, 6.620 N, 11.020
ooooooao
0oooooo
000026000270 (3aR,5R,6S,7R,7aR)-5-(0 0 0000 00)-2-(0000000O0)-5
,6,7,7a-0 0 0 000 -3aH-0 00 [3,2-d]0 0 000-6,7-00000000002600
0 O (3aR,5R,6S,7R,7aR)-5-(0 0 000 000)-2-(000000O0)-5,6,7,7a-0 000
00-3aH-000[3,2-d]00000-6,7-00 000270

ooagoao
OGAc OH
AcQ,, o HO,,, o
AcC g HO 5
Na{ N==
HN-\— HN—\_
26 27

0 (2S,3R,4R,55,6R)-6-(0 0000000 )-3-00000000-000000-2H-00O
0-2,4,5-000000000000530mgd1.36mmol] 0 CH,CNO 7mL0 0 0 00000 O
000000000000 260mg0 2.72mmol0 0000000000000 378 LO 2.72m
mlD 000000000000 100000000000NaHCo;020m0 0000000
O00O00O00OCHCILO3x 1m0 000 0000000000000000000MgS
0,0 00000000000000000000000000000000000000
OO0ODEtOAc 1010 0000000000000 0 (2S,3R,4R,55,6R)-6-(0 00000
00)-3-(3-0000000000)000000-24-000-2,4,5-000000000
0000D00532mgd 0087000 *H NMR (500 MHzO CDCl3)8 0.97 (t, 3H, J = 7.5 Hz)
, 1.59-1.64 (m, 2H), 1.53-1.59 (m, 2H), 2.06 (s, 3H), 2.08 (s, 3H), 2.12 (s, 3H)
, 2.15 (s, 3H), 3.35 (br s, 2H), 3.81-3.85 (m, 1H), 4.13-4.17 (m, 2H), 4.20-4.25
(m, 1H), 4.29 (dd, 1H, J = 4.5, 12.5 Hz), 5.17-5.23 (m, 2H), 5.73 (d, 1H, J = 8
.5 Hz), 6.07 (br s, 1H)O
000000
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000000000 230mgd 0.51mmold O CH,CIO 2.6mL0 0 O 0 O O O SnCl,0 240p LO 2.
mmel0 000 0000000000000 D0400000000000000000NaHC
0,050M0000000000000000000CHCl, O03x2m000000000
0000000000 000ONaLS0,0 00 00000000000000000000
0000000000000 O00O00O00O0EtOAc 1010101.500000000000
00000 (3aR,5R,6S,7R,7aR)-5-(0 0 00 0000)-2-(0 000000 )-5,6,7,7a-0
0O0000000([3,2-d]00000-6,7-00000000002600000 150mgd 75
00000 NMR (500 MHz)3 0.93 (t, 3H, J = 7.5 Hz), 1.56-1.63 (m, 2H), 2.06 (s
, 3H), 2.07 (s, 3H), 2.10 (s, 3H), 3.15-3.20 (m, 1H), 3.26 -3.31 (m, 1H), 4.12 (
d, 2H, J = 4.0 Hz), 4.33-4.35 (m, 1H), 4.91-4.94 (m, 1H), 5.41 (dd, 1H, J = 3.0,
4.0 Hz), 6.21 (d, 1H, J = 6.5 Hz)O
oooooo
000000000000 150mgd 0.39mmol0 O MeOHD 2.5mL0 0 0 0 000 OO O K,CO4
055mgd 0.39mmol0 D00 0000000000000 O00O0002000000000
O0O0OCHCLOMODODODOOOODOO0O00000ALO,01g0 00000000000
0000000 10-250MeOHO CH,ClL,L0 00 0000000000000 00002700
0057.4mgd 0 0 570 0 0 *H NMR (500 MHz, 00 0 00 -d,)d 0.94 (t, 3H, J = 7.5 Hz
), 1.54-1.60 (m, 2H), 3.14-3.24 (m, 2H), 3.47 (dd, 1H, J = 5.0, 8.5 Hz), 3.58-3.
66 (m, 2H), 3.78 (dd, 1H, J = 2.0, 11.5 Hz), 3.91 (t, 1H, J = 6.0 Hz), 4.03 (t,
1H, J = 6.0 Hz), 6.28 (d, 1H, J = 6.5 Hz)O 13C NMR (125 MHz, 0 0 0 O O -d,)3 10.
59, 22.47, 45.56, 62.03, 69.98, 74.54, 75.10, 89.62, 89.66, 162.170 MS (EI1)0 m/z
263 (M+1)0 C,oH,gN00,S0 000000 C, 45.790H, 6.920 N, 10.680 0 0 0 O C, 45.
580 H, 6.860 N, 10.770
ooooooo
Dooooo
000028000290 (3aR,5R,6S,7R,7aR)-5-(0 0 000000 )-2-(000000)-5,6
,7,7a-0 0 0000 -3aH-0 00 [3,2-d]0 0000 -6,7-0 000000000280 00
0 (3aR,5R,6S,7R,7aR)-2-(0 0000 0)-5-(0 0000000 )-5,6,7,7a-000000
—3aH-0 00 [3,2-d]0 0000 -6,7-0 00 00O 290
ooooo
OA¢ OH

HO,,

(&)
S
=
HN

TS

28 29

0 (2S,3R,4R,5S,6R)-6-(0 0000000 )-3-00000000-000000-2H-00O
-2,4,5-000000000000489mg0 1.26mmold O CH,CIL,O05mML0 0000000
0000000000 197p LO2.00mmol0 00000000000 O3000000000
00 ONaHCO,O0 20mL0 000000000000 O000CH,CI,O3x 10m0 00000
000000000000000O0MgS0,000000000000000000000
0000000000000 O00O0OOC0O0OO0OEtOAc 10100 0000000000
00 (2S,3R,4R,58,6R)-6-(0 000 0000)-3-(3-000000000)-00000
2H-000-2,4,5-000000000000000566mgd 0097000 XH NMR (500
MHz, CDCl3)3 0.94 (t, 3H, J = 7.5 Hz), 1.35-1.41 (m, 2H), 1.53-1.59 (m, 2H), 2.
06 (s, 3H), 2.08 (s, 3H), 2.10 (s, 3H), 2.14 (s, 3H), 3.38 (br s, 2H), 3.82-3.85
(m, 1H), 4.13-4.16 (m, 2H), 4.20-4.25 (m, 1H), 4.29 (dd, 1H, J = 4.5, 12.5 Hz),
5.17-5.22 (m, 2H), 5.73 (d, 1H, J = 8.0 Hz), 6.10 (br s, 1H)O

HO

=1
=
HMN

OOoooood
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oooooo
00000000 O0560mgd 1.21mmold O CH,ClL,O0 6mL0 O O 0O O O O SnCl,0 567y LO 4.8
Ammol0 000D 0D0DD0DO0O0ODO0O0DO016000000000000000O00NaHC0,05
om0 0000000000000 00000CHCLL,O3x20mO0 00000000000
O00000O0D0O0O0O0ONaSo,0 0000000000000 000000000D0O0an0
000000000000 O000O0DO0EtOAc 1010101.500000000000000
0 O (3aR,5R,6S,7R,7aR)-5-(0 0 00 0000)-2-(0000O00O0)-5,6,7,7a-00000
O0O0O0[3,2-d]J00000-6,7-00000000002800000320mgd 006600
0 1H NMR (500 MHz)3 0.93 (t, 3H, J = 7.5 Hz), 1.34-1.40 (m, 2H), 1.53-1.58 (m, 2
H), 2.07 (s, 3H), 2.09 (s, 3H), 2.11 (s, 3H), 3.20-3.26 (m, 1H), 3.31-3.36 (m, 1
H), 3.82-3.86 (m, 1H), 4.14 (d, 2H, J = 4.5 Hz), 4.35-4.37 (m, 1H), 4.56 (br s,
1H), 4.94-4.96 (m, 1H), 5.43 (t, 1H, J = 3.2 Hz), 6.22 (d, 1H, J = 6.5 Hz)O
oooooao

000000000000 130mgd 0.32mmold O MeOHO 2mLO0 0 00 0 0 0 O O O K,C050 5
omgD 0.36mmol0 D0 0D D000 ODDO0O0OODDOOODD200000000000000
CHoClLL,OSM O OO D ODODO0O0OO0O0000ALO,01g0 00 0000000000000
00 10-250 MeOHO CH,ClLL,LO0 OO OO0 0000 D0O0O0O0O0DO0O0OODOD 290 18.1mg0 200
0000000 NMR (500 MHz, 00 0 00O -d )5 0.94 (t, 3H, J = 7.5 Hz), 1.34-1.
41 (m, 2H), 1.51-1.56 (m, 2H), 3.18-3.27 (m, 1H), 3.47 (dd, 1H, J = 5.0, 8.5 Hz)
, 3.50-3.66 (m, 2H), 3.78 (dd, 1H, J = 2.0, 11.5 Hz), 3.91 (t, 1H, J = 5.5 Hz),
4.03 (t, 1H, J = 5.5 Hz), 6.28 (d, 1H, J = 6.5 Hz)O *3C NMR (125 MHz, 0 OO0 OO
-d,)8 12.98, 19.96, 31.37, 43.52, 62.06, 70.01, 74.55, 74.59, 75.14, 89.66, 162.
130 MS(ENO m/z 277 (M+1)0 C44H5oN50,S0 0.2(CH,0)0 0.1(CgH,, )0 0 00 00 OC, 48
650 H, 7.680 N, 9.610 0 O O OC, 48.300H, 7.960 N, 9.640

ooooooo

oooooao

000030000310 (3aR,5R,6S,7R,7aR)-5-(0 0 00 0000)-2-(000000O)-5,6
,7,7a-0 00000 -3aH-0 00 [3,2-d]00000-6,7-000000000030000
0 (3aR,5R,6S,7R,7aR)-2-(0 000 00)-5-(0000000OO)-5,6,7,7a-0 00000
-3aH-0 00 [3,2-d]00000-6,7-000 00310

goooao
OH
HO.,, o
HO [
=
N
31

0 (2S,3R,4R,5S,6R)-6-(0 000 0000)-3-00000000-000000-2H-00
0-2,4,5-0000000000000.50g01.31mmol0 OCH,CNOODODODOOODODO3
-00000000000-1-0000.155¢01.2mol0 00000000000 0TLCO O
0000000000000 O000000003000000000000000000N
aHCO,0 15ML0 0000000000000 O0DMI 0030 000000000000 MgS
0,000 00000000000000000000001010Et0ACI OO0 00000
0000000000000 00000000000000000(2S,3R,4R,5S,6R)-6-(
000DO00O000)3-(B-000000000)-000000-24H-000 -2,4,5-0000
000000000 000.41090 00810 00 *H NMR (500 MHz, CDCIZ)3 1.98 (s, 3H),
2.00 (s, 3H), 2.03 (s, 3H), 2.05 (s, 3H), 3.81-3.83 (m, 1H), 4.02-4.08 (m, 3H),
4.21 (dd, 1H, J = 4.6, 12.5 Hz), 5.06-5.15 (m, 3H), 5.20-5.30 (m, 2H), 5.72 (d,
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1H, J = 8.6 Hz), 5.75-5.8 (s, 1H), 6.42-6.52 (m, 2H)O

Do0o0o0Q
000000000000 O0.410g00.92mmol0 0ODCMO 0 000D O0O0OOO0O0OOO0DOOO
00O00000.80g0 7.0mmol0 00D OD0DODODDODODOODOOODODD16000000000
0000000 ONaHCO,020m0 0000000000000 00worked upDd00D0OD
MDD DO30000000000000MgS0,00000000000000000000
D0O0O0DO0OEtACD 00000000 ONC0ODON0ODONODONODONODOOODOoooon
0000000 (R,6S,7R)-5-(00000000)-2-(0O00000)-5,6,7,7a-00 00

00-3aH-000[3,2-d]00000-6,7-0000000000300000000O0.281g
0009000 ™ NMR (500 MHz, CDCIZ)8 1.97 (s, 3H), 1.98 (s, 3H), 2.01 (s, 3H),
3.76-3.90 (m, 3H), 4.04- 4.05 (m, 2H), 4.27- 4.29 (m, 1H), 4.84 (dd, 1H, J = 2.
4, 9.4 Hz), 5.06 (d, 1H, J = 11.3 Hz), 5.16 (d, 1H, J = 17.2 Hz), 5.30 (t, 1H, J
= 3.3 Hz), 5.77-5.84 (m, 1H), 6.17 (d, 1H, J = 6.6 Hz), 6.34 (s, 1H)O ¥3C NMR (
125 MHz, CDCl3)& 20.87, 21.00, 21.16, 47.43, 63.26, 68.75, 68.85, 68.98, 71.26,
71.43, 88.82, 117.08, 133.64, 169.61, 161.84, 170.760
Do0o0o0aQ
0 (5R,6S,7R)-5-(0 00 00000)-2-(0O00000)-5,6,7,7a-0 000 0 O -3aH-0
0O0[3,2-d]J00000-6,7-00000000000.281g0 0.73mmol0 O O O MeOHO O O
0000000000000000000K,C0,000000000000000000
1.5000000000000000000000000000000000000
0000000000000 O0DCMI MeOHO 502000 00 0 O O (5R,6S,7R)-2-(
0O0O00)-5-(00000000)-5,6,7,7a-00 0000 -3aH-000 [3,2-d]0 0 O
0-6,7-0 0000310000 00.048g0 0 0180 0 O *H NMRO (500 MHz, 0O OO O -
d,)3 3.50 (dd, 1H, J = 5.5, 8.9 Hz), 3.6-3.7 (m, 2H), 3.81 (d, 1H, J = 10.7 Hz),
3.87-3.95 (m, 3H), 4.09 (t, 1H, J = 6.2 Hz), 5.15 (d, 1H, J = 10.3 Hz), 5.25 (d
, 1H, J = 17.2 Hz), 5.88-5.96 (m, 1H), 6.36 (d, 1H, J = 6.4 Hz)O *3C NMR (125 MH
z, 00000-d,)s 039.23, 61.80, 69.52, 73.52, 74.51, 75.39, 90.67, 161.87, 16
5.330
0oooOooo
Do0o0o0a0
000032000330 (3aR,5R,6S,7R,7aR)-5-(0 0 000 000)-2-(0 0000000
00)-5,6,7,7a-0 00000 -3aH-0 00 [3,2-d]00000-6,7-0000000000
320 0 0 O (3aR,5R,6S,7R,7aR)-2-(0 0 00000000 )-5-(00000000O0)-5,6,7
,7a-0 00000 -3aH-0 00 [3,2-d]0 0000 -6,7-00 0 0 O 330
Doooo

O oOoooo
O OO

CAc OH
AcO,, HO.,, o
AcO) 3 HO S
N= N==
H§§—~<] Hé&—~<]
kY, 33

(2S,3R,4R,55,6R)-6-(0 000 0000)-3-00000000-000000-2H-00
-2,4,5-0 0000000000 *°0300mgd 0.77mmol0 O CH,CLL,O 10mMLO OO0 OO O
0000000000000 000107p LO1.54mmol0 000000000000 10
O00000000NaHCO,O0 1m0 0 0000000000000 0CHSCIL,OOODOO
O03x 1m0 00 0000000000000 0OMgS0,00 0000000000000
0000000000000 00000000000000EtOAc 1010000000
00000000 (2S,3R,4R,58,6R)-6-(0 0 000000)-3-(83-000000000
000)-000000-24-000-2,4,5-000000000000000306mg0 00

Oooooooogdg
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890 O O *H NMR (500 MHz[O CDCl;)& 0.55-0.59 (mO 2H), 0.77-0.80 (mO 2H), 2.02 (s

3H), 2.03 (sO 3H), 2.08 (s, 3H), 2.11 (s, 3H), 2.38 (br s, 1H), 3.79-3.83 (m, 1H

), 4.11 (dd, 1H, J = 2.0, 12.5 Hz), 4.24 (dd, 1H, J = 4.5, 12.5 Hz), 5.20 (t, 1H
,J =9.5Hz), 5.26 (t, 1H, J = 10.0 Hz), 5.84 (d, 1H, J = 8.5 Hz), 6.34 (d, 1H,
J = 10.0 Hz), 6.75 (br s, 1H)O 3C NMR (125 MHz, 0O 0 OO -d,)é O 6.47, 26.00,
61.43, 65.04, 68.57, 73.36, 76.68, 87.890

gboooog

OoOoOO0ODDOOO0O03soemgdo.69mmoll O CH,CIL,O 10mLO O O O O 0O O TFAD 153p LO 2.06
mmolD 00 O0O0OOOOODODOOOOOOOOOOODDODOOODODOOODOOODODDOGO
OOO0OD0DDOO0OOCHCIL,OGMOOO0ODDODODODOOOODOK,Co50 215mgd 1.55mmold O
gbooboooooobooboobobobooooboobobobooboooboobobobao

00000000000 0OCHCIL/MeOH 5010 0000000000000 00 (3aR,5R,
6S,7R,7aR)-5-(0 000 0000)-2-(0 000000000 )-5,6,7,7a-000000-3
aH-0 00 [3,2-d]0 0000-6,7-00000000003200000 188mg0 0 O 710 O
0 *H NMR (500 MHz)3 0.61-0.64 (m, 2H), 0.75-0.78 (m, 2H), 2.09 (s, 3H), 2.10 (s,
3H), 2.12 (s, 3H), 2.65-2.69 (m, 1H), 3.85 (dt, 1H, J = 4.5, 9.5 Hz), 4.15 (d,

2H, J = 4.0 Hz), 4.34 (dd, 1H, J = 4.2, 6.4 Hz), 4.95 (ddd, 1H, J = 0.5, 2.0, 9.
6 Hz), 5.31 (br s, 1H), 5.41 (dd, 1H, J = 2.9, 4.0 Hz), 6.21 (d, 1H, J = 6.5 Hz)
O

Do0o0o0a0

000000000000 188mgd 0.49mmol0 O MeOHD 5mLO0 O O O O O O K,CO50 3mgd 0.
o2nmol0 0 0000000000000 O00OO0OOD1000000000O00O0O00O00O
0000000000000 0000000000000000000000000000
O0OO0OODOCHCI,/MeOH 5020 00 0000000000000 0000330000
66mg 0 0 520 0 O TH NMR (500 MHz, O 0 0 O O -d,)8 0.74-0.77 (m, 2H), 0.90-0.94

(m, 2H), 2.76-2.80 (m, 1H), 3.52 (dd, 1H, J = 6.5, 9.0 Hz), 3.65-3.68 (m, 1H), 3
.72 (dd, 1H, J = 6.0, 12.0 Hz), 3.85 (dd, 1H, J = 2.5, 12.0 Hz), 3.91 (t, 1H, J
6.5 Hz), 4.19 (t, 1H, J = 6.5 Hz), 6.62 (d, 1H, J = 7.0 Hz)O

ugboodgoand

oooooao

O0OO0OD34000350 (3aR,5R,6S,7R,7aR)-5-(0 0 00 0000O)-2-2-0 000000
ooo)-5,6,7,7a-0 0 0 000-3aH-000[3,2-d]J00000-6,7-000000000

034000 0O (3aR,5R,6S,7R,7aR)-2-(2-0 0 0 0 000000)-5-(0OO00O000O00O0O)-5

,6,7,72-0 00000 -3aH-0 00O [3,2-d]0 0D O000O-6,7-0000 0O 350
goood

OAc OH
AcC., o HC.,, 0
AcO™ Y g HO ]
N=( N=(
HN—\h_F HN~\¥WF
34 35

O (2s,3R,4R,55,6R)-6- (D00 C0C0ODODO)-3-0000000C0-0D0D0000-2H-00
0-2,4,5-0000000000000.54g01.39mmol00OCH,CNODOOOOOCODOOODOOR2
-JdooobooDooo0o.28gd2.7ommolD 0D DO OOODOOOOOOTLCODDODOOO
I e A =1 [O1O PN M e
SmOO0O00O0O0O0O0O0oOoODOocOoOooOobpeMOoOoOo3noooooooononnaoMmgso,0nn
ooobOoooobOoOocOoobobooo0o0bDO0O0OECAcOD D OO 000101000000
oooooOo0ooobOoooooooOoooobDboOoOoo0oDaOoEs,3R,4R,55,6R)-6-(0 00O
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00000)-3-(3-(2-0000000)00000)-000000-24-000 -2,4,5-0
0000000000000 00.358g0 0057000 H NMR (500 MHz, CDCIg)d 1.23 (t
, 2H, J = 7.3 Hz), 2.02 (s, 3H), 2.05 (s, 3H), 2.10 (s, 3H), 2.11 (s, 3H), 3.85-
3.88 (m, 2H), 4.07-4.12 (m, 1H), 4.25 (dd, 1H, J = 4.6, 12.5 Hz), 4.47-4.53 (m,
1H), 4.54-4.63 (m, 1H), 5.14 (t, 1H, J = 9.7 Hz), 5.25 (t, 1H, J = 5.4 Hz), 5.73
(d, 1H, J = 8.6 Hz), 6.50 (d, 1H, J = 9.3 Hz ), 6.68 (t, 1H, J = 5.4 Hz)O
oooooo
000000000000 O0.276g0 0.61mmol0 O O O DCMO O O O SnCl,0 0.64g0 2.46mmo
I0D000000000000000000000000016000000000000
00000000000 0000000000000O0NaHCO,0 00000000000
000D0O0DMIOO300000000000000MgS0,0 000000000000
0000000000000 O00O000000000E0ACD 0000000 (5R,6S,7R)-
5-(00000000)-2-(2-0000000000)-5,6,7,7a-000000-3aH-000
[3,2-d]00000-6,7-00000000003400 00 00.100g0 O O 420 O O TH NMR
(500 MHz, CDCI)3 2.04 (s, 3H), 2.05 (s, 3H), 2.08 (s, 3H), 3.47-3.66 (m, 2H),
3.7-3.8 (m, 1H), 4.00-4.14 (m, 3H), 4.32 (t, 1H, J = 6.3 Hz), 4.42-4.46 (m, 1H),
4.52-4.57 (m, 1H), 4.62-4.66 (m, 1H), 4.92 (d, 1H, J = 9.5 Hz), 5.37 (t, 1H, J
3.1 Hz), 6.21 (d, 1H, J = 6.5 Hz)O
ooooon
0 (5R,6S,7R)-5-(0 0 000O000)-2-(2-0000000000)-5,6,7,7a-0 0000
0-3aH-0 00 [3,2-d]J0 0000-6,7-00000000000.074g0 0.19mmolC O O O
OMeOHO 00 O0O0DO0O000D0D0O000O0D0000K,Co,00000000000000
O
O
0

00001.5000000000000000000000000000000000A0
5010DCMOMeOHD 00 D0 00D O0O0DO0OO0OO0ODOODOODODOODOOODOOO
(5R,6S,7R)-2-(2-0 00000000 O0)-5-(00000000)-5,6,7,7a-00000
0-3aH-000[3,2-d]00000-6,7-0000035000000.045g0 00900007
NMR (500 MHz, 0 OO O O -d,)d 3.47-3.67 (m, 5H), 3.78 (dd, 1H, J = 2.1, 11.8 Hz)
, 3.92 (t, 1H, J = 5.6 Hz), 4.06 (t, 1H, J = 6.1 Hz), 4.40- 4.50 (m, 1H), 4.50-4
.56 (m, 1H), 6.31 (d, 1H, J = 6.4 Hz)O *3C NMR (125 MHz, O O 0O O O -d,)3 62.02,
69.93, 74.41, 75.15, 81.31, 82.64, 89.84, 89.87, 162.000
ooooooao
oooooo
000036000370 (3aR,5R,6S,7R,7aR)-5-(0 0 00000 0)-2-(2,2-0 00000
00oo00oo)-5,6,7,7a-0 00000 -3aH-000([3,2-d]00000-6,7-0000000
000360000 (3aR,5R,6S,7R,7aR)-2-(2,2-0 0 00000000 0)-5-(COO0O
0o00o)-5,6,7,7a-0 00000 -3aH-0 00 [3,2-d]00000-6,7-00 000370
ooooo

HN HN
-—xSHFQ —QEBHFE

36 37

O (2S,3R,4R,55,6R)-6-(0 00 D0O00O00O)-3-00000000-00000D0-2H-00
0-2,4,5-0000000000000.64g01.63mmol0OCH,CNOOODOOOCODOOODOO2
,L2-0000000000000.23g01.97mmol00000000C0ODODODOOTLCOOODO
gbobooooooobobobobos.sgbooouooDobobobob0nDnNaHCo
s015mbooooooooooooooeMuobcbo3nobo0n0ononooonnnboMmgso,n

10

30

40



(62) JP 5380293 B2 2014.1.8

0000000000000 00000000000E0ACI 00000 010 10 20 10
D00O00O00O00O0EACD 0000000 ON0NON0NON0NON0NON0NON0ON0D0ONOO
000000 (2S,3R,4R,55,6R)-6-(0 00 00000)-3-(3-(2,2-00000000)0
000O00)-000000-2H-000-2,4,5-0000000000000000.433g0
0056000 NMR (500 MHz, CDCIZ)3 1.99 (s, 3H), 2.00 (s, 3H), 2.03 (s, 3H), 2
.06 (s, 3H), 3.83-3.86 (m, 2H), 3.95 (s, 1H), 4.02-4.09 (m, 2H), 4.18-4.23 (m, 1
H), 5.05-5.11 (m, 1H), 5.21-5.30 (m, 1H), 5.72 (d, 1H, J = 8.6 Hz), 5.94 (t, 1H,
J = 56.1 Hz), 6.63-6.73 (m, 2H)O

ooooon

000000000000 O0.32090 0.68mmold 0 0 0 O DCMO O O 0O 0O O Sncl,0 0.71g0 2
73mol0 0000000000000 00000000000016000000000
0000000000000 D0D00000D00000O0000NaHCO,000000000
00000000DMIODO300000000000000MgS0,0000000000
0000000000000 00000000000000EtACD 00O OO 1010 O
002010 000000EtACD 000000 O (5R,6S,7R)-5-(0 0000000 )-2-(2,
2-00000000000)-5,6,7,7a-000000 -3aH-00 0 [3,2-d]J]0 0000 -6,7-
0000000000300 0000.20990 00 7500 0 XH NMR (500 MHz, CDClg)3 2.0
4 (s, 3H), 2.05 (s, 3H) 2.09 (s, 3H), 3.45-3.55 (m, 1H), 3.67-3.77 (m, 2H), 4.06
-4.14 (m, 2H), 4.31-4.34 (m, 1H), 4.91-4.93 (d, 1H, J = 9.4 Hz), 5.27 (s, 1H), 5
.35-5.37 (m, 1H), 6.00 (tt, 1H, J = 3.7, 57.5 Hz), 6.24 (d, 1H, J = 6.5 Hz)O
ooooooQ

0 (5R,6S,7R)-5-(0 000000 0)-2-(2,2-00000000000)-5,6,7,7a-00 0
000-3aH-000[3,2-d]00000-6,7-00000000000.209g0 0.51mmol0 O
O0OMOHO OO D DOO0OO0ODODOK,C0,0000000000000000000000
000DO00O000001.50000000000000000000000000000
0000000 ODCMOMeOHO 5010 00 0000000000000 00000000O
00000000 (R,6S,7R)-2-(2-0000000000)-5-(00000000)-5,6,7
,7a-0 00000 -3aH-0 00 [3,2-d]0 0000 -6,7-0000037000 00 0.106g0
00740 00 XH NMR (500 MHz, 00 0 O O -d,)d 3.26-3.27 (m, 1H), 3.43-3.46 (m, 1H
), 3.51-3.56 (m, 2H), 3.58-3.61 (m, 1H), 3.74 (dd, 1H, J = 2.3, 11.9 Hz), 3.93 (
t, 1H, J = 5.4 Hz), 4.08 (t, 1H, J = 6.0 Hz), 6.01 (tt, 1H, J = 4.3, 56.4 Hz), 6
.34 (d, 1H, J = 6.4 Hz)J 13C NMR (125 MHz, 0 0 0 O O -d,)3 58.84, 69.85, 74.23,
75.17, 90.09, 114.19 (t, Jo_p = 241 Hz), 161.920

ooooooan
ogooooad
000038000390 (3aR,5R,6S,7R,7aR)-5-(0 0 0000 0O0O)-2-(2,2,2-000 00O
ooobooood)-5,6,7,7a-0 00000 -3aH-000 [3,2-d]J00O000O-6,7-00000
00000380000 (3aR,5R,6S,7R,7aR)-5-(0 0000000 )-2-(2,2,2-0000 O
ooooooo)-5,6,7,72a-0 00000 -3aH-000 [3,2-d]CO0O0O0O-6,7-000003
390
goooao
QAc
AcO,, o
AcO S
No=
HN—\
CF;
38

O (2S,3R,4R,55,6R)-6-(0 000 0OODODO)-3-00000000-00D0000-20-00
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0-2,4,5-0000000000000.56g01.44mmol0 0OCH,CNO OO DOOOCODOOODOO2
,2,2-00000000000000.236g01.74mmol0 000000 O00O0OO0OOTLCOO
0000000000000 000DO0O0OO0OO0O3mUO0oOoOooOONaHCOzO0 DO OOOO
goobooolssmbooocooooobcMobOno3a0ooooooonDn0ddwymgso,0dd
0000000000000 00000000 ECACD D DD DD D110 Db o0on
0000000000000 00000o0000000o(E2s,3R,4R,5S8,6R)-6-(0 000
Oo000)-3-(3-(2,2,2-0000000ODO)HY0D0O0D0O0DO)-00D0000-=-24-000 -2,
4,5-000000000000000O0.576g00 0810 0 O *H NMR (500 MHz, CDCI3)d 2
.00 (6H, s), 2.04 (s, 3H), 3.87-3.90 (m, 1H), 4.03-4.11 (m, 1H), 4.20-4.26 (m, 2
H), 4.36 (s, 1H), 5.07 (t, 1H, J = 9.6 Hz), 5.27 (t, 1H, J = 9.8 Hz), 5.73 (d, 1
H, J = 8.5 Hz), 6.75 (s, 2H)O
gooooao
0000000000 0DO0O0.576g0 1.18mmol0 O O O DCMO O O O SnCl,,0 1.23g0 4.72mmo
1000000000000 00D00D0O0o0DO0o0DO0oDO0o0Do10 0000000 oDoOooOan
coooooOO0OO0OO0OO0oOoOoOoooboOooOoO0ODbDOO0OOO0OONaHCOzpUODOOODOODOOOO
ooooOobcMOO O3 0U0O0OoOooUooOooOoOMgso,0 00 0O0OoOooooood
0000000000000 0000000000 dEtCAc DD OO0 10100002
010 0o0oooodGR,6S,7R)-5-(0 00D 0D0O0O0O)-2-(2,2,2-000000000O0
00)-5,6,7,7a-0 0 0000 -3aH-0 00 [3,2-d]00000-6,7-0 000000000
380000 00.328g0 0 0650 00 *H NMR (500 MHz, CDCI3)8 2.00 (s, 3H), 2.02 (s,
3H), 2.06 (s, 3H), 3.71-4.75 (m, 1H), 3.77-3.84 (m, 1H), 3.99-4.11 (m, 3H), 4.29
-4.31(m, 1H), 4.87 (d, 1H, J = 10.4 Hz), 5.33-5.34 (m, 1H), 6.58 (d, 1H, J = 6.6
Hz)O
ogooooao
O (5R,6S,7R)-5-(0 00000 00O)-2-(2,2,2-000000000000O)-5,6,7,7a-0
0O0000-8aH-0 00 [3,2-d]00000-6,7-00000000000.328g0 0.776mmol
goobOOMeOHO O OO OOODODDOOKCO;OOOOODDODOOOODODOOOO0ODODOOOO
gooooooobiboibbiwooooooooooobobobbobb b oo ooooooad
goboDboooboooogobevMO MeOHO SO0 O D DO ODODODUOO0ODODODOUODDODOOODDODOODO
O00000000D (BR,6S,7R)-5-(0 000 0000)-2-(2,2,2-000000000
0
a

00)-5,6,7,7a-0 00000 -3aH-0 00 [3,2-d]0 0 000-6,7-0000039000
0 0.110g0 O 0 470 0 O *H NMR (500 MHz, 0 O O OO -d,)8 3.47-3.50 (m, 1H), 3.61
-3.69 (m, 2H), 3.81 (d, 1H, J = 11.8 Hz), 3.92 (m, 3H), 4.03 (s, 1H), 4.10 (q, 1
H, J = 6.9 Hz), 6.35 (d, 1H, J = 6.0 Hz)O *3C NMR (125 MHz, 00O 00 O -d,)8 61.9
4, 69.79, 74.31, 75.35, 123.82, 126.04, 175.25, 225.560
ooooooag
oooooo
000040000410 (3aR,5R,6S,7R,7aR)-2-(2-0 0 0 0 000D O00DO)-5-(0O000
0000)-5,6,7,7a-000000-3aH-000[3,2-d]00000-6,7-00000000
00400000 (3aR,5R,6S,7R,7aR)-2-(2-0 0 0 000 00000)-5-(0 000000

0)-5,6,7,7a-0 0 0 000-3aH-000 [3,2-d]0000O0O0-6,7-00000410
gboooao

QAc OH
AcO.,, HO.,, o
AcO ‘{? HO S
N== N=(
HN"W\W HNM\hM
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0 (2S,3R,4R,55,6R)-6-(0 0000 0D00)-3-00000000-000000-2H-00
0-2,4,5-000000000000500mgd1.3mmol0 O CHaCNO 10mLO 000 00 00O 2-
0D0D0000000000D0O0ODODOO0OO0OdDOZ2-aminoethyl acetate trifluoroacetat
ed0600mg03mmol0 0 000000000 O0O0O0.5mlO03.5mmolD 0000000000
000001000000000000CHSCI,O50m000000000Od00ONaHCo;0 2
om0 0000000000000 000000DONa,S0,0 0000000000000
000000000000 000000000000DOEtOAc 1010000000000
000000 (2S,3R,4R,58,6R)-6-(0 00 00D0DO0O)-3-(B-(-0000000)I000
00)-000D000-24-000-2,4,5-00000000000000058mgd0d0O0920
0 0O *H NMR (600 MHz, DMSO-dg)d 2.06 (s, 3H), 2.08 (s, 3H), 2.11 (s, 3H), 2.12 (s 10
, 3H), 2.15 (s, 3H), 3.66-3.80 (m, 2H), 3.85 (ddd, 1H, J = 2.5, 4.5, 9.0 Hz), 4.
14 (dd, 1H, J = 2.0, 12.5 Hz), 4.22 (dd, 1H, J = 5.0, 5.0 Hz), 4.29 (dd, 1H, J =
4.5, 12.5 Hz), 4.65-4.75 (m, 1H), 5.13-5.22 (m, 2H), 5.73 (d, 1H, J = 8.5 Hz)[
13C NMR (125 MHz, DMSO-dg)d 20.82, 20.86, 20.98, 21.04, 21.19, 40.51, 57.21, 61.
85, 62.75, 68.25, 71.84, 73.12, 92.65, 169.34, 169.73, 170.13, 170.49, 170.77, 1
84.260
oooooao
000000000 300mgd 0-35mmold O CH,ClL,O 5mL0 O O 0 O O O TFAD 0-4mL0 5.4mmo
ID00000000000000000D0D00S50000000000000000NaHC
0,02ML0 0 0000000000000 0000CHCIL,O3x 1omO0 00000000 20
000000000000 00ONa,S0,0 000000000000 (3aR,5R,6S,7R,7aR)-5
(000000 oO0)-2-(2-00000000000)-5,6,7,7a-0 00000 -3aH-00
0[38,2-d]0000D0-6,7-00000000004000000248mgd 0 093000 00
0000000000000000000000O00* NMR (600 MHz, CDCI5)3 2.11 (s
, 9H), 2.14 (s, 3H), 3.52 (ddd, 1H, J = 4.2, 7.2, 14.0 Hz), 3.63 (ddd, 1H, J = 3
.6, 4.2, 14.0 Hz), 3.83 (ddd, 1H, J = 3.0, 5.5, 9.0 Hz), 4.13-4.18 (m, 2H), 3.63
(ddd, 1H, J = 3.6, 4.2, 11.0 Hz), 4.31 (ddd, 1H, J = 4.2, 7.2, 11.0 Hz), 4.38 (
dd, 1H, J = 3.5, 6.6 Hz), 4.97 (dd, 1H, J = 5.5, 9.0 Hz), 5.44 (dd, 1H, J = 3.5,
5.5 Hz), 6.26 (d, 1H, J = 6.6 Hz)O *3C NMR (150 MHz, CDCI;)& 20.81, 20.86, 20.9
1, 21.03, 43.34, 62.72, 63.27, 68.51, 69.08, 71.71, 72.69, 89.98, 159.71, 169.53 30
, 169.75, 170.68, 171.040
oooooao
0000000000000 195mgd 0.45mmol0 O MeOHO 10mLO 00 00 O 00 O O K,CO4
O10omgd 0.07mmol0 0000000 DOO00DDOO0OODI000000O00000O0OO0
0O000000CHSCILL,OOMOODODO00DO00D0D0000000D0D0000000000
000D000DDO0OO0OMeOHOEtOAc 1010 0000000000000 410 00 O 105m
g0 0088000 NMR (600 MHz, 0 0O 0 OO -d,)é 3.35 (dd, 1H, J = 4.8, 6.0 Hz),
3.40-3.45 (m, 1H), 3.49 (dd, 1H, J = 5.4, 9.0 Hz), 3.61-3.69 (m, 4H), 3.79 (dd,
1H, J = 1.8, 11.4 Hz), 3.95 (dd, 1H, J = 5.4, 5.4 Hz), 4.08 (dd, 1H, J = 6.0, 6.
0 Hz), 6.32 (d, 1H, J = 6.0 Hz)O *3C NMR (150 MHz, 0 O 0O 0O O -d,)d 47.21, 62.08, 40
63.36, 71.25, 75.62, 75.72, 76.32, 91.11, 163.680
ooooooo
oooooao
0000420 00430 (3aR,5R,6S,7R,7aR)-5-(0 0000 000)-2-(0000000O)-5
,6,7,7a-0 0 0000 -3aH-0 0 0 [3,2-d]0 000 0-6,7-0000000 0004200
0 O (3aR,5R,6S,7R,7aR)-2-(0 000 000)-5-(0000D0O00)-5,6,7,7a-0000
00-3aH-000[3,2-d]J00000-6,7-00 000 430
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goooog
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0 (2S,3R,4R,55,6R)-6-(0 0 000 000)-3-00000000-000000-2H-00
-2,4,5-0000000000000.51g01.32mmol0 OCH,CNO O DO 0000000
0000000000000 00D00D0O0TICO0O0D00D0O0DO00D0O0oDOoooOan
001000000000000000000NaHCo,015m 000000000
oobeMO DO D30 000000000000MgS0,0 000000000000
O000DO0OO0ODOO0Et0ACc0 0000001010 0000000000000 00
0000000000000 (2S,3R,4R,55,6R)-6-(0 000000 0O)-3-(3,3-
00000000)-000000-2H-000-2,4,5-00000000000000
0.51g0 O 0 910 )0 *H NMR (500 MHz, CDCI3)8 2.00 (s, 3H), 2.02 (s, 3H), 2.06 (s
, 3H), 2.08 (s, 3H), 3.17 (s, 6H), 3.79-3.82 (m, 1H), 4.06-4.13 (m, 1H), 4.22 (d
d, 1H, J = 4.7, 12.5 Hz), 5.16-5.24 (m, 2H), 5.31 (dd, 1H, J = 9.4 Hz), 5.72 (d,
1H, J = 9.2 Hz), 5.77 (d, 1H, J = 8.4 Hz)O
0oooooo
0000000000 D000.51g01.17mmol0 D O0DCMO D0 DO D O0ODOO0ODODOODO
O0O00O001.0g08.76mmol0 00 0000000000000 DO01600000000
NaHCO,O 20mL0 0000000000000 O0O0O0ODIMOOO300000000000
O00OMgSO,0 00 0000000000000 D000N0O00D0DDO0DO0OOOO0OOan
O0D00DO0O0OD0E0ACO0 D00 D00D01010000000 0 (5R,6S,7R)-5-(0 0000
0ooo0)-2-(0000000)-5,6,7,7a-0 00000 -3aH-00 0 [3,2-d]0 000 0-6,7
-000000000042000000.1990 00420 00 *H NMR (500 MHz, CDCl3)d 1.
99 (s, 3H), 2.00 (s, 3H), 2.02 (s, 3H), 3.10 (s, 6H), 3.90-3.94 (m, 1H), 4.00-4.
16 (m, 2H), 4.42 (t, 1H, J = 6.1 Hz), 4.92 (dd, 1H, J = 5.1, 9.5 Hz ), 5.32 (t,
1H, J = 5.3 Hz), 6.35 (d, 1H, J = 6.7 Hz)O *3C NMR (125 MHz, CDCl3)3 14.28, 20.8
0, 41.62, 50.22, 60.60, 62.53, 66.08, 67.65, 70.15, 71.15, 88.07, 88.12, 167.37,
169.77, 170.27, 170.860
oooooo
00000000000 0OO0.185g0 0.494mmol0 0 0O 0O MeOHO O O 0 0O 0 O K,Co50 O 0O O
0000000000000 0000000000000001.50000000000
0000000000000 00000000000000DCMO MeOHD 5010 00 O O
0000000000000 D00000O00D00000O00(R,6S,7R)-2-(00000D0
0)-5-(000000D00)-5,6,7,7a-0 00000 -3aH-000[3,2-d]0 0000 -6,7-
000004300 0000.092g0 00 750 00 *H NMR (500 MHz, OO 0O 0O 0O -d,)8 3.04
(s, 6H), 3.48 (dd, 1H, J = 6.0 Hz), 3.62-3.69 (m, 2H), 3.81 (d, 1H, J = 11.7 Hz)
, 3.87 (t, 1H, J = 6.1 Hz), 4.07 (t, 1H, J = 6.3 Hz), 6.38 (d, 1H, J = 6.5 Hz)O
13C NMR (125 MHz, 00O 00O O -d,)8 39.23, 69.80, 69.52, 73.43, 73.52, 74.51, 79.3
9, 90.67, 161.87, 165.330
ooooooo
oooooo
0000440 O 0O 450 (3aR,5R,6S,7R,7aR)-5-(0 0 00000 0)-2-(0 00 (0 00O)I
00)-5,6,7,7a-0 00000 -3aH-0 00 [3,2-d]00000-6,7-0000000000
440 0 0O O (3aR,5R,6S,7R,7aR)-2-(0 00 (0 00)0D00)-5-(000C0O00ODOO)-5,6,7
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,7/a-0 00000 -83aH-000C [3,2-d]0 00 00O-6,7-00 000 450
ogoooad

OH
HO.,, g
HO S
N=(
N
7\
44 45

0 (2S,3R,4R,55,6R)-6-(0 0000 D0O00)-3-00000000-000000-2H-00
0-2,4,5-0000000000001.10g0 2-8mmol0 O CH,ClL,O 10mMLO 00 000 OO
0000000 @OoOod)ooos1op LO3.6mmol0 000000000000 DOOO0O1
000000000000 000000000000000000000000000a0
O00OO0OO0OO0OO0OU0OO0O0OO0EtOACc 10100 0000000000000 (2S,3R,4R,55,6R)-6
(0000000 0)-3-(@B-000-3-000000000)-000000-24-000-2,4
,5-0000000000000001.0990 0086000 H NMR (500 MHz, CDCI3)3 1.1
5 (t, 3H, J = 7.0 Hz), 2.05 (s, 3H), 2.06 (s, 3H), 2.11 (s, 3H), 2.13 (s, 3H), 3
.08 (s, 3H), 3.74-3.81 (m, 3H), 4.16 (dd, 1H, J = 2.0, 12.5 Hz), 4.27 (dd, 1H, J
= 4.5, 12.5 Hz), 5.14 (t, 1H, J = 10.0 Hz), 5.26 (t, 1H, J = 10.0 Hz), 5.34-5.4
0 (m, 2H), 5.78 (d, 1H, J = 8.0 Hz)O
oooooo
000000000 155mgd 0.35mmold O CH,ClL,O 1.5mL0 O 0 O O O O TFAD 20p LO 2.63
mmol0 00000000000 D00000O000D16000000000000D00O000
NaHCO,O0 20mLO0 0 0 00 0000000000000 0OCHSCIL,O3x 1omlO0 000000
D00D000D0D0O000D000D0ONa,S0,0 0000000000000 (3aR,5R,6S,7R,
7aR)-5-(0 0 000000)-2-(00O0(@O0O0)I00)-5,6,7,7a-00 0000 -3aH-0
00[3,2-d]00000-6,7-0000000000440 0000 134mgd 0 0100000 O
0000000000000 000O0O0O0O0O0O0O0O0OYH NMR (500 MHZz)d 1.16 (t, 3H,
J = 7.0 Hz), 2.06 (s, 3H), 2.08 (s, 3H), 2.10 (s, 3H), 2.98 (s, 3H), 3.24-3.31
(m, 1H), 3.39-3.45 (m, 1H), 3.83-3.86 (m, 1H), 4.14 (d, 2H, J = 4.5 Hz), 4.34 (d
d, 1H, J = 4.5, 6.5 Hz), 4.93 (dd, 1H, J = 3.0, 10.0 Hz), 5.40 (dd, 1H, J = 3.0,
4.5 Hz), 6.21 (d, 1H, J = 6.5 Hz)O
oooooao
000000000000 134mgd 0.35mmold O MeOHD 2.0mLO0 00 0 0 0 OO0 O O K,CO4
O72mg0 0.52mmol0 0 0 0000000000000 DOD20000000000000C
HClLOMO OOODOODODOODODO0OALO,01g0 0000000000000 O00
0010-250 MeOHO CH.ClLLO OO O D000 0000000000 OO45000057.4mg
00057000 % NMR (500 MHz, CDCI3)é 1.07 (t, 3H, J = 7.0 Hz), 2.88 (s, 3H), 3
.21-3.28 (m, 2H), 3.58-3.60 (m, 2H), 3.67-3.73 (m, 2H), 3.79 (dd, 1H, J = 3.5, 7
.0 Hz), 3.88 (t, 1H, J = 6.5 Hz), 4.07 (t, 1H, J = 6.5 Hz), 4.60 (br s, 3H), 6.2
8 (d, 1H, J = 6.5 Hz)O *3C NMR (125 MHz, CDCl;)3 11.88, 35.70, 46.93, 60.82, 68.
02, 73.03, 73.76, 74.02, 90.19, 162.400 MS (E1)0 m/z 263 (M+1)0 C,oH;gN»0,S0 O
oooooc, 45.79 OH, 6.920N, 10.680 0 0 0O C, 46.010 H, 7.180 N, 10.460
OoooDooO
gooooo
00004600 0470 (3aR,5R,6S,7R,7aR)-5-(0 0 00 0000)-2-(00000O0O0O0)-5
,6,7,7a-0 0 0 000 -3aH-0 0 0 [3,2-d]0 00 00-6,7-00000000004600
0 O (3aR,5R,6S,7R,7aR)-5-(0 0 0 000O00)-2-(000000O0O)-5,6,7,7a-0 00O
00-3aH-0 00 [3,2-d]J00000-6,7-00 000470
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ooooao
CAc OH
AcQ,,, HO,,, o
AcQ g HO S
N='< N‘<<
HN-Q HN-Q
\ \
46 47

000000000000 180mg0 2.16mmol0 0000000 OO 7m00 00000 (2S,
3R,4R,55,6R)-6-(0 000000 D0)-3-00000000-000000-24-000 -2,4,
5-000000000000560mg01.44mmol0 0000000000000 300p LO 2.1
emmol0 0000 0O00D0O0O0D0O0O0O0O02000000000000000000000
0000000000000 00000000000000000EtOAc 10100000
0000000000 (2S,3R,4R,55,6R)-6-(0 00 00000)-3-(3-00000000
00)-000000-2H-000-2,4,5-000000000000000545mgd 00 870
00 *H NMR (500 MHz, CDCIZ)d 2.05 (s, 3H), 2.09 (s, 3H), 2.10 (s, 6H), 2.13 (s,
3H), 3.67 (s, 3H), 3.82-3.85 (m, 1H), 4.15 (dd, 1H, J = 2.5, 12.5 Hz), 4.28 (dd,
1H, J = 4.5, 12.5 Hz), 5.03 (dd, 1H, J = 10.0, 13.0 Hz), 5.20-5.30 (m, 2H), 5.8
4 (d, 1H, J = 8.5 Hz), 7.01 (d, 1H, J = 10.0 Hz)O
000000
000000000 210mg0 0.48mmold O CH,Cl,0 2mL0 0 0 0 O O O TFAD 180y LO 2.41m
ml0 00000000000 0000160000000000000000NaHCO50 10m
L0O0OOO0OOO0OCHCI,O3x 1omO000000000000000000000000Na
,80,00000000000000000000000000000001010000
DOEtoAc0 00 0000000000000 O00O0O (3aR,5R,6S,7R,7aR)-5-(0 00 00O
000)-2-(C000000)-5,6,7,7a-0 00000 -3aH-00 0 [3,2-d]J0 0000 -6,7
-0000000000400000122mg0 00670 00000000000 NMR O
0000000000101000000000000007 NMR (500 MHz)3 2.05 (s, 3
H), 2.07 (s, 3H), 2.08 (s, 6H), 2.09 (s, 3H), 2.11 (s, 3H), 3.75 (s, 3H), 3.77 (
s, 3H), 3.88 (t, 1H, J = 6.5 Hz), 3.99 (td, 1H, J = 6.5, 1.5 Hz), 4.11-4.14 (m,
2H), 4.23-4.31 (m, 4H), 4.98 (d, 1H, J = 6.5 Hz), 5.00 (d, 1H, J = 6.5 Hz), 5.16
(d, 1H, J = 7.0 Hz), 5.19 (d, 1H, J = 5.5 Hz), 5.20 (br s, 1H), 5.60 (br s, 1H)
, 6.10 (d, 1H, J = 6.5 Hz), 6.16 (d, 1H, J = 6.0 Hz)O
Do0o00o00
00000000000 063mgd0.17mmold O MeOHD 1.0mLO O 0 00 0 0 O O O K,C0450
54mg0 0.39mmol0 0 000D 00000000000 O0300000000000000CH
LClL,LOMOOODDO0D0DO00000000000000000000000005-150
O00O00OCHCILOO0OO0O0O00O00O000000000047000040mg0 0095
DO000O00O0O0OO0O0OO0OO0MNROOOOOOOOOOO201000000000000
000 NMR (500 MHz, OO0 0 OO -d,)d 3.35-3.41 (m, 1H), 3.54-3.85 (m, 5H), 3.6
5 (s, 1H), 3.69 (s, 2 H), 6.16 (d, 0.34H, J = 6.0 Hz), 6.31 (d, 0.66H, J = 6.0 H
z)0 *3C NMR (125 MHz, 00 0 O 0O -d,)3 60.65, 60.76, 61.14, 61.73, 62.45, 68.75,
68.88, 74.18, 74.83, 75.33, 75.66, 84.21, 84.70, 94.99, 157.65, 160.960 MS(CI)O
m/z 251 (M+1)0 CgH,,N,0.S0 00000 0C, 38.390H, 5.640N, 11.190 000 0C, 3
8.200 H, 5.890 N, 11.060
0oooooo
000000
00004800 O 490 (3aR,5R,6S,7R,7aR)-5-(0 0 0000 00)-2-0 000 -5,6,7,7a-
000000 -3aH-000([3,2-d]00000-6,7-000000000 0480000 (3aR,
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5R,6S,7R,7aR)-5-(C 000 OO0O0O0)-2-0000-5,6,7,72-0 00000 -3aH-00 0O [3
,2-d]0 0000 -6,7-0 000 0 490

Oooooo
OAG OH
AcO,,, 0 HO.,, o
AcO S HO S
N=—< N=<
O— Qe
48 49

0 (2S,3R,4R,5S,6R)-6-(0 0 000000)-3-00000000-000000-2H-00
0-2,4,5-0000000000001.0902.57mmol0 00000000 010m0 000
00000000 TLCOO0O0O0O0O0DOO0DOO0ODOD10000000000000000
00000000000 O0000003010000000E0ACI 0000000000
0000000000000 O000000000000000000000000000
0 (2R,3R,4R,5S,6R)-6-(0 000 0000)-3-(000O00O0000O00O0000)-00
0000-2H-000-2,4,5-0000000000000001.0g00 092000 *H NMR
(500 MHz, CDClI)3 2.11 (s, 3H), 2.12 (s, 6H), 3.81 (ddd, 1H), 3.95 (s, 3H), 4.1
(m, 2H), 4.31 (m, 1H), 5.17 (m, 2H), 5.73 (d, 1H, J = 8.6 Hz), 6.21 (d, 1H, J =
10.0 Hz)O
oooooo
0000000000000 1.0g02.37mmol0 0 00 O CH,Cl,O 10mLO 0 0 0 0 O O SncCl
,02.47g09.49mmol0 0 0000000000000 00000000000160000
000000000000000000000000000000000NaHc0,0000
0000000000 O000CHCIL,0O0O0300000000000000Mgs0,0000
000000000000 000000000000000000000Et0AcO 000
000101000000000000000 (3aR,5R,6S,7R,7aR)-5-(0 0000000 )-
2-0000-5,6,7,7a-0 0 0000 -83aH-000[3,2-d]00000-6,7-0000000
00480000 0.6590 0 0 760 0 0 *H NMR (500 MHz, CDCI3)3 2.08 (s, 3H), 2.09 (s,
3H), 2.13 (s, 3H), 3.89 (ddd, 1H, J = 3.7, 4.6, 9.8 Hz), 3.92 (s, 3H), 4.12 (m,
2H), 4.36 (ddd, 1H, J = 1.0, 4.0, 6.9 Hz), 4.96 (ddd, 1H, J = 1.0, 2.9, 9.4 Hz)
, 5.40 (dd, 1H, J = 2.9, 4.0 Hz), 6.30 (d, 1H, J = 6.9 Hz)O

ooDoo0o0o

0000000000000 D00C0000DO0ONO000NONONONON0NOONONOoOooooan
D490 000000.33g00078000000000000000000000000O0
O00O00O00OEOACO 00000000 ™ NMR (500 MHz, 0 00 00O -dy)d 3.45 (dd
, 1H, J = 5.5, 9.2 Hz), 3.56 (ddd, 1H, J = 1.8, 8.7, 9.3 Hz), 3.62 (dd, 1H, J =
6.1, 11.8 Hz), 3.75 (dd, 1H, J = 1.7, 11.8 Hz), 3.84 (dd, 1H, J = 5.7, 5.8 Hz),
3.86 (s, 3H), 4.07 (dd, 1H, J = 6.2, 6.4 Hz), 6.39 (d, 1H, J = 6.7 Hz)O
ooooooo

000000

000050000510 (3aR,5R,6S,7R,7aR)-5-(0 0 0000 )-2-0 000 -5,6,7,7a-0 O
0000-3aH-000[3,2-d]0 0000 -6,7-000 00500000 (3aR,5R,6S,7R,7aR)-
5-(000000)-2-0000-5,6,7,7a-000000-3aH-000[3,2-d]C 0000 -6,
7-0 000 0 510

10

20

30

40



(69) JP 5380293 B2 2014.1.8

0 (3aR,5R,6S,7R,7aR)-5-(0 000 0O00DO)-2-0000-5,6,7,7a-0 00 0 O O -3aH-
oo0[8,2-d]jJo0o0odgd-6,7-00000200mgd 0. 8mmolD 00 D0DOOO2mLO OO O CH
SCh,l2nlOOOoooOooooooooOooooooooooOo23omgd 1.2cmmolD 0000

Oo000D1000000000000DD0O00000OCHCIL,O1IOMDOD DO O0O000000
O2x5mO00000000O0O0OOOMgSO,0 00 00000000DODDODOO0O0O0O00OO0
0O 280mg0 O DMFO 3mLO O O O O NaNgO 158mgd 2.4mmolD 00 000000000 O OS5
Ooo0200000000000000DD0OO00O00O0O0O0O0OCHSCIL,O20MLO0O0 0000
goobooogoobo2xsemboboooddMgso,0000000000000DO0O0O00OO0
OOO00OD0ODOO0OO0000000Q0C0O0OD0ODDOMeOHOEtOACO 1090 00D DOOOOOOOC

3aR,5R,6S,7R,7aR)-5-(0 0 0000 )-2-0 000 -5,6,7,7a-0 0 0 00 0 -3aH-0 0 O [3
,2-d]0 0000 -6,7-0 000 0500 180mgd O 00 0082000 *H NMR (500 MHz, O O
000-d,)08 0.98 (t, 3H, J = 7.3 Hz), 1.63-1.67 (m, 2H), 2.46-2.50 (m, 2H), 3.
33 (m, 1H), 3.54 (dd, 1H, J = 4.3, 9.5 Hz), 3.44 (dd, 1H, 2.3, 12.0 Hz), 3.55 (d
d, 1H, J = 6.2, 12.0 Hz), 4.06 (dd, 1H, J = 4.4, 4.6 Hz), 4.29 (m, 1H, J = 4.3 H
z), 6.31 (d, 1H, J = 6.9 Hz)O
Do0o0o00
000000000000 200mgd0.8immol0 0301 THFO H,005mL0 00000000
0000000000310mgD1.2nmol0 00 0000000000000 00O00000
0000000000000 0000O000O000O000O00000000000000
00 OO MeOHD EtOAc 20300000000 00O O (3aR,5R,6S,7R,7aR)-5-(0 0 00 OO
)-2-0000-5,6,7,7a-0 00000 -3aH-0 0 0 [3,2-d]0 000 0-6,7-000 0051
D1omg0 0000070000000 000000000000000000000000
00000000000000070000 % NMR (500 MHz, 00000 -dy)0 8 0.97 (
t, 3H, J = 7.4 Hz), 1.63-1.67 (m, 2H), 2.43-2.49 (m, 2H), 3.39 (ddd, 1H, J = 2.5
, 4.1, 9.0 Hz), 3.51 (dd, 1H, J = 4.1, 9.5 Hz), 3.64 (dd, 1H, J = 2.5, 12.5 Hz),
3.75 (dd, 1H, J = 6.1, 12.5 Hz), 4.04 (dd, 1H, J = 4.4, 4.5 Hz), 4.28 (m, 1H),
6.35 (d, 1H, J = 7.0 Hz)O
0oooooo
DO0o0o00
00-GIcNACcO 00O D00D00D00D000KO00D00000000
000000000000 0000 PBSOOODOPH 7.400000 00000 pNP-GIcNAC
Do0.5MO0 0000000000000 C0O0OC0Peltierd 000000000 Cary 3E W
—-visOOOOODODOODO400nmd37000000000000000000500p LOO0O

oooboooooobosooobOooobobobocooobOooobi1owLODOoobooo
goopDo.oozng/mMLO0 000 0O00OCO0OOOODOOO1IDDO33AO0DO0OODODOO0OOODODOO
ocooooODOOO0OO0O0oO0oOoOooooooOoOK,ODwSOS0000O0OoooooDoOoOoO0oo
oooooao
gobooboooooogobgoboboboooobobobobobooooboobuobobao

InM - 50p MOOOOOOOOO-CGIcNACOOOOOODOOK,O0O0O000O000O0O004000
O-GleNAcO O OO OOODODOK, 0000020400060 00000000K,0000D
ixonDOOODODDODOOOOOOOOooooOOo
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