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H-O0O0D0-2,4,5-000000000000000000000-4-000000000(2
S,3R,4R,5S,6R)-6-(0 000 0000)-3-000-4-00000-000000-2H-000
-2,4,5-00000000000000000% NMR (500 MHz, CDCI5)3 2.01 (s, 3H),
2.02 (s, 3H), 2.07 (s, 3H), 2.08 (s, 3H), 2.18-2.22 (m, 2H), 2.28-2.32 (m, 2H),
3.80 (ddd, 1H, J = 2.1, 4.6, 9.5 Hz), 4.10 (dd, 1H, J = 2.1, 12.5 Hz), 4.24 (dd,
1H, J = 4.6, 12.5 Hz), 4.30 (dd, 1H, J = 9.2, 19.3 Hz), 4.95 (ddd, 1H, J = 1.6,
3.1, 10.2 Hz), 5.01 (ddd, 1H, J = 1.6, 2.6, 17.2 Hz), 5.10 (dd, 1H, J = 9.5, 9.
5 Hz), 5.16 (dd, 1H, J = 9.5, 9.5 Hz), 5.68 (d, 1H, J = 8.8 Hz), 5.74 (dddd, 1H,
J=2.6, 3.1, 10.2, 17.2 Hz), 5.98 (d, 1H, J = 9.5 Hz)O
Do0o0o0Q0
00000BOOOODOOCODOOODOOODOOO (3aR,5R,6S,7R,7aR)-5-(0 000000
0)-2-(00-3-000)-5,6,7,7a-0 00000 -3aH-00 0 [3,2-d]00000-6,7-00
0000000070000 000NMR (500 MHz, 000 00 -dy)d 2.08 (s, 3H), 2.
09 (s, 3H), 2.14 (s, 3H), 2.45 (m, 2H), 2.68 (m, 2H), 3.55 (ddd, 1H, J = 3.2, 5.
8, 12.3 Hz), 4.09 (dd, 1H, J = 5.9, 12.3 Hz), 4.12 (dd, 1H, J = 3.2, 12.3 Hz), 4
.48 (ddd, 1H, J = 1.5, 3.2, 7.0 Hz), 4.94 (m, 1H), 5.02 (m, 1H), 5.10 (m, 1H), 5
.58 (dd, 1H, J = 1.6, 3.2 Hz), 5.86 (ddd, 1H, J = 6.5, 10.3, 17.1 Hz), 6.22 (d,
1H, J = 7.2 Hz)O
Do0o0o0Q
00000COO0O00O0O00O0O00O0O000O00000000080000000 NMR (
500 MHz, 00 0 OO -d,)d 2.42 (m, 2H), 2.65 (m, 2H), 3.35 (ddd, 1H, J = 2.5, 6.4
, 12.1), 3.56 (dd, 1H, J = 3.6, 9.1 Hz), 3.61 (dd, 1H, J = 6.4, 12.1 Hz), 3.73 (
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 ¥3C NMR (125 MHz, 0 0 0 00O -dy)d 31.42, 34.08, 62.26, 70.02, 73.10, 75.08, 79
.01, 89.05, 115.22, 136.71, 173.510
Do0o0o0Q0
000000
00009000100 (3aR,5R,6S,7R,7aR)-5-(0 0 000 00 O )-2-(E,2)-(0 O O -3-0
00)-5,6,7,7a-0 00000 -3aH-0 00 [3,2-d]00000-6,7-0000000000
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 00 [3,2-d]0 0000 -6,7-00 00 O 100

goooao
OAc OH
AcO,,, o HQ.,, 0
AcO S HO S
N== N==
9 10

OO0O0OO0ADDOODO (2S,3R,4R,58,6R)-6-(0 000 0000)-3-000-000000 -2
H-O0OO-2,4,5-000000000000000000(E,2)-000-4-0000000
0 O (2S,3R,4R,55,6R)-6-(0 0000 000)-3-(E,2)-000-4-00000)-0000
00-2H-000-2,4,5-000000000000000007 NMR (500 MHz, CDCl5)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
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0000O0BIODOODODOODDOODODOO (3aR,5R,6S,7R,7aR)-5-(0 000000
0)-2-((E,2)-000-3-000)-5,6,7,7a-0 00000 -3aH-00 0 [3,2-d]0 0000 -
6,7-0 00000000090 000000 NMR (500 MHz, OO O O 0O -d,)8 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
0oooooo
00000CO0DO0O0D0O0D0DO0DOO0DO0ONO0DO0DNO0O0DO00100000000%H NMR
(500 MHz, O OO OO -dy)5 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, 00O OOO-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
oooooo
oooooo
0000110 00 120 (3aR,5R,6S,7R,7aR)-5-(0 0 000 000)-2-(0000000)-5
,6,7,7a-0 0 0 000 -3aH-0 00 [3,2-d]0 0 000-6,7-00000000001100
0 O (3aR,5R,6S,7R,7aR)-5-(0 0 000 000)-2-(0000000)-5,6,7,7a-00 00
00-3aH-000([3,2-d]00000-6,7-00 000120

ooooao
OH
HO.
0., 0

HO o)

=
O
\

12

0 (2S,3R,4R,5S,6R)-6-(0 00 00000)-3-000-000000-2H-000 -2,4,5-0
0000000000000 00O0.50090 1.31mmold O CHCl,O020m0 00000000
000O00000.544mL0 3.915mmol0 D 00 02-0 0000000000 0O0.13mL0 1.44
mold 0000000000 0001800000000000000000NaHCO;0 3mL

00001000003n00001000000000000000MgS0,0 000000
0000000000000 00000000000000000000000S501 Et0
ACD0DODOODCODOODCODOODCOOCODOCOOODOOO(2S,3R,4R,55,6R)-6-(0 0000
000)-3-(2-0000000000)-000000-2H-000-2,4,5-00000000
0D000O00O000.380g0 00O 700 00O

DoooooQ

0000000000000 O00O0BOOOCOODOOOODOOOOOODD1200000
TH NMR (500 MHz, 00O 0 00O -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

oooooao

oooDoo

000013000140 (3aR,5R,6S,7R,7aR)-5-(0 0 0 0000 0O)-2-(3,3,3-0 0000
oooo0)-5,6,7,7a-0 0 0000-3aH-000([3,2-d]0000C0-6,7-0000000
OoO0130 000 (BaR,5R,6S,7R,7aR)-5-(0 0 0 00000 )-2-(3,3,3-0 0000000
ooo)-5,6,7,7a-0 0 0 000-3aH-000 [3,2-d]J0 00 00-6,7-00000 140
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Ooo0o0ooag
QAC OH
AcQ.,, o HO.,, o
AcO S HO S
N“\‘{_\ Ntﬁ-\
CFB CF3
13 i4

0 (2S,3R,4R,55,6R)-6-(0 000 0000)-3-000-000000-2H-000-2,4,5-0
0000000000000 O000.50090 1.31mmolD O CH,ClL,0 20mL0 00 00 0 0O 4-(
000O00O00)I00000.478g03.91mmol0 00 001-(3-00000000000)-
3-000000000000000.300g01.57mmol0 0 0004,4,4-000000000
0.222g0 1.56mmol0 00000 0000000000000 O000O000CH,Cl,O0 80mLO
0000000000 O0000NaHCO,010mMO 0000000000 00000000
OMgSO,0 00 000000000000 000000000000000000EtOAC
0000000000000 00 2S,3R,4R,55,6R)-6-(0 0000000 )-3-(4,4,4-0
000O0000000)-000000-24H-000-2,4,5-0000000000000
00.3980 0 O 680 O O

ooooo

000000000000 000B0O0OCODOOODONDONONONONONDNODNO130000
TH NMR (500 MHz, CDCI;)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, 0 0 0 O 0O -dy)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, 0 0 O O O -d,)d 27.22, 30.
94, 62.29, 70.09, 70.89, 75.13, 79.25, 89.53, 170, 207.590

oooooo

oooooQ

000015000 160 (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]J0 0000-6,7-0000000000
150 0 0 O (3aR,5R,6S,7R,7aR)-2-(0 0 00000000)-5-(00000000)-5,6,7
,7a-0 00000 -3aH-0 00 [3,2-d]0 0000 -6,7-00 00 O 160
ooooo

S OO0 0O0oogaoaog

OAc OH
AcO s
S0 HO. g
AcQ S HO S
N N=(
15 16

O (2S,3R,4R,55,6R)-6-(0 00 O00OO0OO)-3-000-0DO0000O00O-24-000-2,4,5-0
OOO0O0OD0OD0OO0OO00O0000D0ADOO0.50090 1.31mmold O CH,CI,O0 20mLO O 0 0 O O O 4-(
ocoooODoDOO)Y)YOOOoOooo.478g3.9ammol0 000 01-@-000000000O000)
3-00000DbO0OO0O0O0oDoOo0ogo.300g 1. 5/mmolD 000 D02-0000DO0C0OO0O0OO.
l46mLO 1.57mmol0 0 0000000012000 0000CHCI,08mO0 0000000

oooOoOoDO0OO0OO0ONaHCOzO 1IOmMLO OO O0O100000000O00O0O0O0O0D0OOAOOMgSO,0
gooobooooooboooooboooooooboooooboocooobooooboOooo
OO0O302Et0AC0 000000 O0OODODDDOOO(@S,3R,4R,55,6R)-6-(0 000000
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0)-3-(2-0000000000000)-000000-2-000-2,4,5-0000000
000O00O0000.256g0 0056000

oooooo

0000000000000 O00O0BOOOCOODOOOODOOOOODOD150000
0 TH 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;)& 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 00 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

Dooooo

oooooo

0000170 0 O 180 (3aR,5R,6S,7R,7aR)-5-(0 0000000 )-2-0 000 -5,6,7,7a-
000000-8aH-000([3,2-d]0J0000-6,7-000000000017000 0 (3aR,
5R,6S,7R,7aR)-5-(0 0000000 )-2-0000-5,6,7,7a-0 00000 -3aH-0 0 O [3
,2-d]00000-6,7-00 00 O 180

ooooao
OAc
Ac:
cQ.,, o
AcQ 5
N
17 18

0 (2S,3R,4R,55,6R)-6-(0 000000 0)3-000-000000-2H-000 -2,4,5-0
0000000000000 O00O0O0.500g0 1.31mmol0 O CH,CIL,O0 20mLO 0 O 0 0O 0O O 4-(
000000D0)I0DD0000.478g03.91mmol0 0D 0 000D OO00DODOOO0.198g0 1.57m
mlD 000000000220 000000000CHCILL,LO8MOOODODODODOODODODOO
ONaHCO,O 1omLO 0 0010 000000000000 000D00OMgSo,0 0000000
000000000000 D0000000000000EtOAc0 00000000000
000oo2s,3R,4R,55,6R)-6-(0 000 D0000)-3-000000-000000-2H-00
0-2,4,5-000000000000000O0.4180 00690 O O
0oooooo
000000000000 000D0BODOCOOO0ODDOODODOOODD170000
O *H NMR (500 MHz, CDCI3)3 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)0 180 0 O O O *H NMR
(500 MHz, 00O 00O O -dy)8 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, 000 O O -d,)é 62.27,
70.27, 73.35, 75.38, 80.21, 88.85, 128.18, 128.52, 131.57, 133.32, 169.250
ooooooo
oooooo
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OO00O0219000200 (3aR,5R,6S,7R,7aR)-5-(0 0 0 0 0O00O00O)-2-0000-5,6,7,7a-
ooo00OD0OD-8aH-000([E,2-d]CO00D0D-6,7-0 0000000009000 0 (3aR,
5R,6S,7R,7aR)-2-0 000 -5-(0 0000000 )-5,6,7,7a-0 0 0 00 0 -8aH-0 0O O [3
,2-d]j0 0O 0O0-6,7-0 000 0O 200

goooao
OH
HOr,! O
HO S
0
20

0 (2S,3R,4R,55,6R)-6-(0 0 000000)-3-000-000000 -2H-000 -2,4,5-0
0000000000000 000.500g0 1.31mmol0 O CH,ClL,0 20mL0 0 0 0 0 0 O 4-(
000O00O00)IO00000.478g03.91mmol0 000 01-(3-00000000000)-
3-000000000000000.300g01.57mmol0 00 02-00000000.213290 1
S7Tmmol0 0 000000001200 00000000CHCI,O08mMLOO 0000000
O000DONaHCO,0 1m0 000100 0000000000000 000MgS0,0 0000
0000000000000 O0000000000000000000000000003
O2EtOAc0 00 0000000000000 DOEACD 00D ONDNONON0NON0NON0DO0 (2
S,3R,4R,5S,6R)-6-(0 0000000 )-3-(2-0000000000)-000000-2H-
000-2,4,5-000000000000000O0.418g0 O O 690 )0
oooooo
0000000000000 00O0BOOOCOODOOOONDOOOODOODOD190000
0 TH 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, 00 0 OO -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 13C NMR (125 MHz, 0 0 0O O 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
0oooooo
oooooQ
0 000210 (3aR,5R,6S,7R,7aR)-2-0 0 0 -5-(C 0000000 )-5,6,7,7a-0 000 O
0-3aH-00 0 [3,2-d]J0 0000 -6,7-0000

Oooo0ooao
OH
HO.,
HO g
N==<
NH,
21

O (2S,3R,4R,55,6R)-6-(0 0 O0OCOCOODO)-3-000-000000-24-000 -2,4,5-0
OO0OO0O0OD0ODDO0OO0OD0D0O0O000D0DO250mgO 0.65mmol0 OCHCIL,OSMLOOODDOODOOOO
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OOO0OO0O0O0O9ou LOO.65Smmol0 D OO OOOOCODOODODOODONaHCOzO 20mLO O O 0O O
OoOO0O0ODDOO0OO000O0000CHSCIL,O3x 1m0 00000000 DDO0O000000
OOO0OO0ODONa,S0,0 00 000000D0(2S,3R,4R,55,6R)-6-(0 0 0O0ODODDOO)-3-00
o-0oo0obooo0o0-2d-000-2,4,5-00000000000022mg0 000booOOOd

ugbogoooogan

oooooao

gbobooooozzomg D000 goOSMOooooobo-00b00o0oooobobao
OCoooODoODoOOO0OO0OO0oO0O018omg 0.65mmol0 0 000 0O0COCOODODOO.02nLO 0 OO
ooooODODOO0OO00O0O0O0ooobObD1e0 000000000 OODDODOOOOOCHSCI,
g2omO0O0O0OoobDOOOO0ONaHCOO20mLO O 00000000 O0ODOOOOO0ODOOOO

CH.CIL,O03x 1omL0 00 0000000000000 0000D000Na,S0,000000
0000000000000 D0D0000O00D00EtOACc0 D 0000 2030000000
00 (2S,3R,4R,58,6R)-6-(0 00000 D00)-3-B-(((H-0 0 D00 D-9-00)I0D00)
00000)I0O0D0O0O0)-000000-2H-000-2,4,5-0000000000000
0 0360mg0 20 00000089000 ™M NMR (600 MHz, CDCI3)8 2.06 (s, 3H), 2.07 (s
, 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=17.2, 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
000000000 200mgd 0.32mmold O CH,ClL,O0 4mL0 0O O 0 O O O SnCl,0 0.5mL0 4.0m
mlD 0000000000000 00000D00160000000000000000N
aHco,0 20mL)0 0 0000000000000 000CHSCIL,O3x 1oml0 0000000
000000000000 000ONa,S0,0 0000000000000 00000000
O0D0DDOODEtOACO D0 DO0D 2030 0000000000000 3aR,5R,6S,7R,7aR)-
5-(00000000)-2-(((H-00000-9-00)0D0D00)I000O00O000)-5,6,7,
7a-0 00000 -3aH-0 00 [3,2-d]00000-6,7-0000000000000O0125mg
0006900 0% NMR 500 MHz, CDCI3)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
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 13C NMR (125 MHz, CDC
1,)5 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
00000000000 O114mgd 0.20mmold O MeOHD 2.0mLO 0 O 0 0 O O O O O NaOMe
014mg0 0.25mmol0 0 0000000000 D0D0O00O0DO20000000AcOHD OO0
000000000000 D0000D0000D0D0O00O0O3m0000D0D0000D0O0
00O0D0o0.6mMO0000D00D0O00D00DO0ODOO0D20000000000000000
0000000000000 D00000O00DO00D0O0O00DO0DO0OO0D0O0DOoODOooOao
EtOAc0 0 00 0000000000000 D00D0D0O000DDOO38mgD 00810007
H NMR (600 MHz, 0 O O OO -d,)d 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
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, J=6.0, 6.0 Hz), 6.31 (d, 1H, J = 6.0 Hz)J *3C NMR (125 MHz, O O O O O -d,)3
61.15, 69.14, 73.45, 74.14, 74.52, 89.62, 161.080 C,H,;,N,0,SO 0000 0OOC, 38.
170 H, 5.490 N, 12.720 0 O O O C, 38.050 H, 5.370 N, 12.660

ooooooano

ogooooad

000022000230 (3aR,5R,6S,7R,7aR)-5-(0 000 DO0O0OO)-2-(000O0O0ODO)-5,6
,/,72-0 0 0000 -83aH-0 00 [3,2-d]j000D00O-6,7-000000000O00O220 00O
O (3aR,5R,6S,7R,7aR)-5-(0 000 0000)-2-(00000DO)-5,6,7,7a-0 00000
-3aH-0 00 [3,2-d]0 000 0O-6,7-000 00O 230

ooooao

QAc OH

" 4]
AcO S HO )
N==( N=
HN— HN—
22 23

0 (2S,3R,4R,5S,6R)-6-(0 000 0000)-3-00000000-000000-2H-00
0-2,4,5-0000000000000.51g0 1.32mmol0 O Jochimsd J.C. et all Tetrahe
dron 19650 21(9)0 2611-160 O CH,CNO D D 00000 00000000000 000.1
8g02.64mmol0 0 000 O0O0O0OOTLCOCOODCOOCOODCOOCOODCOODCOOOOOOOOO
0150 000000000000000NaHCO,015mO000000000000000D
CMOO O30 000000000000MS0,00000000000000000000
0000000000000 000000000000000000E0ACcO D000
010100000000 (2S,3R,4R,55,6R)-6-(0 000 0000)-3-(3-0000000
00)-000000-2H-000-2,4,5-0000000000000.359000620000
0 O *H NMR (500 MHz, CDCI3)& 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
O

oooooo

0 (2S,3R,4R,5S,6R)-6-(0 0 000000)-3-(3-000000000)-000000-2H
-000-2,4,5-0000000000000.457g0 1.09mmolD O 0 0 DCMO O O O SnCl,0
1.13g04.33mmol0 0 0 0000000000000 00000016000000000
0000000000000000000000000O0NaHCO,000000000000
000D0O0O0DMIOO30000000000000MgS0,0 000000000000
0000000000000 00000000000000000Et0ACD OO OO0 O
00000 (5R,6S,7R)-5-(00000000)-2-(000000)-5,6,7,7a-000000
3aH-0 00 [3,2-d]00000-6,7-000000000022000000.30g0 00 770
0O *H NMR (500 MHz, CDCIZ)d 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 13C NMR (125 MHz, CDCl)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

oooooo

00000000000 0.090g00.250mmol0 D00 OOMeOHO 000000000000
000000000 0K,C0,0000000000000000050000000000
0000000000000 O000000000000000000MeOHO OO DOODODO
0000000000 (5R,6S,7R)-5-(00000000)-2-(CO00000O)-5,6,7,7a-0
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O0000-3H-000([3,2-d]J00000-6,7-00000230000000O0.03800
0 640 O O TH 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)5 29.83, 61.39, 69.28, 73.24, 73.61,
74.19, 88.52, 163.730 MS (CI)J m/z 235 (M+1)0 CgH,,4N,0,S0 00000 0C, 41.01
OH, 6.020N, 11.960 0 0 O O C, 40.600 H, 5.560 N, 10.990

goooooO

oooooo

0000240 O 0O 250 (3aR,5R,6S,7R,7aR)-5-(0 000 0000)-2-(00000O0O)-5,6
,7,7a-0 0 0 000 -3aH-0 0 0 [3,2-d]0 00 00-6,7-00 0000000024000
0 (3aR,5R,6S,7R,7aR)-2-(0 0 0000)-5-(0000000O0O)-5,6,7,7a-0 00000

-3aH-0 00 [3,2-d]00000-6,7-00 0 00 250

Oooogoao
QAC OH
ACO:, HO:,
’ (8] ‘ Q
AcO g HO 8
N""=< N=*—<
HN“ﬂ\ HN“\\
24 25
0 (2s,3R,4R,55,6R)-6-(0 000 ODOOO)-3-000-000000O0-24H-000-2,4,5-0
OOoO00D0ODDO0OO0D000000D02.04005.19mmol0 OCHCNO 8OmLO OO DO OO OOO
000000000 1.36gd015.57mmolD OO0 00D O0DOOOOODOODOO0.949g0 9.31mmol
oCooO0OD0DOO0OO000O000OoOOoODO3aOO00O0DO0O0o0OOoOoOOOODDOOCHCIL,OO
Oo0OO0O0D0ODDO0OO0OD00O0O0O0O0OO0OD0OO0O0ODONaHCO,0 0000000 O0OO0ODODDOAOCHCLLO
cooobz22000000o0o0ooooooDbDoOwgSO,00000O0DOOOODDOODOOOO
0000000000000 o0b00OEtOACcO 00D 0D 0DO0O01I01I0 0000000000
000000 Es,3R,4R,55,6R)-6-(0 00 0O0DOODO)-3-GB-000000O000O)-00
0o0o0o-20-000-2,4,5-00000000000000O0O0O2.21g0d 0 0980 0O 0O 1H 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, CDCl)d 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,
171.880
000000
0000000000000 1.74g0 4.01mmol0 O 0 O CH,ClL,0 000 00O O SnCl,0 1.88
mLO 16.05mmol0 0 0000 0000000000000 OOODOOOOOOOOOOO
00000000000 0000000C,000000000000000NaHCo;0 0
0000000000 0O000000000CHCI,L00030000000000000
000O00OMSO,0 0000000000000 00000000000000000
D000000O0OO0O0OOO0OOOEACD 00 0000000000000 D2400001.3
590 0 0 900 O O *H NMR (500 MHz, CDCl5)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, CDCl5)3 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
000000
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D00O00COD0DO0OO00OODO0OO0O0ON0DN240000000000000000000250
0000 ™ NMR (500 MHz, 00 00 0O -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, 0 0O OO 0O -d,)é 13.73, 38.35, 62.07, 69.99, 74.57, 75.11, 89.72
, 161.920 MS (C1)O m/z 249 (M+1)0 CgH,gN,0,S0 0000 00 C, 43.530H, 6.490 N,
11.280 00 00O C, 43.820H, 6.620 N, 11.020

Doooooo

oooooo

000026000270 (3aR,5R,6S,7R,7aR)-5-(0 000000 0)-2-(0000000)-5
,6,7,7a-0 00000 -3aH-0 00 [3,2-d]J0 0 000-6,7-0000000000 2600
0 O (3aR,5R,6S,7R,7aR)-5-(0 0000000 )-2-(CO00O000O0O)-5,6,7,7a-0 00 O
00-3aH-000[3,2-d]00000-6,7-0000 0270

ooogoao
OCAc OH
ACO,, A\ HO., A\
AcO g HO g
N»““"-{ N==
HN—'\_ HN_L
26 X7

O (2S,3R,4R,55,6R)-6- (0 00 00DODODO)-3-00000000-00D0000-2H-00
0-2,4,5-000000000000530mg0O1.36mmold O0CH,CNO 7/mLO0 00O 00000
OoooDDoDoODOoO0oOoOoOog2e0omgh2.72mmol0 0 0 000 00O00O0O0O0O0O378u LO 2.72m
molD 0000000000010 0000000000NaHCOgO20mLO OO0 ODOOO
OO0O0O0D0OO0O0OCHCIL,O3x 1omlO O OO0 D0O0O0D0DO0CDOO0OO0D0OO0OO00O0O0O0O0ODODOMgS
c,0000000O0O0O0OoOO0DoOO0oOoOO0bOOO0DOOO0DOoOO0DOoOOOOoOoOOoOODOOn
OOO0ODOEtOAc 10 10000000 O0ODODODDDOOO0OO(C2S,3R,4R,55,6R)-6-(0 00000
o0)-3-B-0000000oOoo)-0ooDoODO0O0-2H-000-2,4,5-000000000
00000D0532mgd OO 870 0 O *H NMR (500 MHzO CDCI5)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
oooooao
OO0O00D000DO00O230mgd 0.51mmol0 O CH,CIO 2.6mLO O 0 O 0O O O SnCl,0 240p LO 2.
ImmolO 00000000 0ODOOOO0ODDO4000000000D00O00DODODOOONaHC
oz;05mMLO 00000000000 00D00O000O0CHSCI, O3 20mlO000000000
00000000 0ODbO0OO0OO0ONaSO,0 0000000000 ooooooooooodd
0000000000000 00D0O00O00EOAC 1010101 500000000000
OO0O0OD0ODO (@BaR,5R,65,7R,7aR)-5-(0 000000 O0)-2-(00O0O0ODOO)-5,6,7,7a-0
ocoooooOoO0EB,2dO0O0O0D-6,7-0000000DO0ODO?Z2600000O150mgd 75
000O00H 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
oooooao
000000000000 150mgd 0.39mmold O MeOHO 2.5mLO0 O 00O 00O O O O K,CO04
O55mg00.39mmol0 0 0 0000000000000 O0O0OOODO20000000000
OOOO0CHCL,OOMO OO OOOOOOO0OO0OOO0ODALO01g 000000 DOOBODOO
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OO0O0O0O0OO0D010-250MeOHO CHCLLO O OO OOOOOOOOOOOOOOOO2700
0 057.4mg0 0 0570 0 0 *H NMR (500 MHz, OO 0O 0O 0O -d,)8 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 *3C NMR (125 MHz, 0 O O 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 (EI)O m/z
263 (M+1)0 C,oH1gN0,SO0 0 0000 0C, 45.790 H, 6.920 N, 10.680 O O O O C, 45.
580 H, 6.8600 N, 10.770

ocoooooao

oooooad

000028000290 (3aR,5R,6S,7R,7aR)-5-(0 0 00000 0)-2-(000000)-5,6
,/,7a-0 0 0000 -83aH-0 00 [3,2d]J00O0D00O-6,7-000000000O0O28000O
O (3aR,5R,6S,7R,7aR)-2- (0 0 00 00)-5-(000000OOO)-5,6,7,7a-000 000
-3aH-0 00 [3,2-d]J0 00 D0 -6,7-00 000290

ooogoao

OAc OH

HO., g

S
=
HN

N

28 29

0 (2S,3R,4R,5S,6R)-6-(0 000 0000)-3-00000000-000000-2H-00
-2,4,5-0 0000000000 0489mgd 1.26mmold O CH,ClL,O5mL0 0000 000
000000000 0197p LO2.00mmol0 00000000000 0300000000
OO00ONaHCO,0 20mL0 0 0000000000000 D0CHCI,O03x 10mO0 00000
0000000000000 000MgS0,000000000000000000000
0000000000000 000000000EOAC 1010 00000000000
00 (2S,3R,4R,55,6R)-6-(0 000 0000)3-(3-000000000)-00000
2H-000-2,4,5-000000000000000566mg0 0097000 *H NMR (500
MHz, CDCI5)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
DoooooQ
000000000 S560mgd 1.21mmol0 O CH,CI,0 6mL0 O 0 0 O O O Sncl,0 567u LO 4.8
ammol0 0 0000000000000 0160000000000000000NaHc0505
o0 0000000000000 0000OCHCI,O03x 2m 000000000000
00000000000ONaSO,000000000000000000000000000
0000000000000 O0O0O00EtOAc 1010101.500 000000000000
0 O (3aR,5R,6S,7R,7aR)-5-(0 0 00000 0)-2-(00O000OO0)-5,6,7,7a-0 0000
0000([3,2-d]00000-6,7-00000000002800000320mg0 00 660 0
0 *H 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
oooooo
000000000000 130mg0 0.32mmol0 0 MeOHO 2nLl0 00 0 000 0 0 O K,C050 5
omgd 0.36mmol0 00 00 OD0DOD0OODODODO0ODODODOODOD20000000000000

HO

3]
=
HN

Ooooooogod
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CH,ClL,O8MO OO OO0D0DO00D0DO00D000ALLO,01g0 000000000000000
0 010-250 MeOHO CH,CILLO 000 0000000000000 000290 18.1mgd 200
0000000 NMR (500 MHz, 00 000 -dy)d 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, 00 OO O
-d,)d 12.98, 19.96, 31.37, 43.52, 62.06, 70.01, 74.55, 74.59, 75.14, 89.66, 162.
130 MS(EN)O m/z 277 (M+1)0 C,,H,oN50,S0 0.2(CH,0)0 0.1(CgH,, )0 00000 0OC, 48
.650 H, 7.680 N, 9.610 00 00O C, 48.300 H, 7.960 N, 9.640

0ooooooo

000000

000030000310 (3aR,5R,6S,7R,7aR)-5-(0 000000 0)-2-(000000)-5,6
,7,7a-0 0 0000 -3aH-0 00 [3,2-d]00000-6,7-000000000030000
0 (3aR,5R,6S,7R,7aR)-2-(0 0000 0)-5-(00000O000)-5,6,7,7a-0 00000
-3aH-0 00 [3,2-d]0 0000 -6,7-0 00 0 O 310

ooooao
OH
HO,, o
HO S
N=(
N
31

0 (2S,3R,4R,58,6R)-6-(0 000 0000)-3-00000000-000000-2H-00
0-2,4,5-0000000000000.50g01.31mmol0 OCH,CNO O OO D OOODDO3
-00000000000-1-0000.155g01.2mol0 00000000000 O0TLCO O
00000000000 00000000003000000000000000000N
aHCO,0 15ML0 0000000000000 O0DMI 0030 000000000000 MgS
0,0 0000000000000000000000001010Et0Ac0 0000000
0000000000000 00000000000000000 (2S,3R,4R,5S,6R)-6-(
00000000)-3-(3-000000000)-000000-2H-000-2,4,5-0000
00000000 D000O0.41090 0 0810 00 XH NMR (500 MHz, CDCIZ)8 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,
1H, J = 8.6 Hz), 5.75-5.8 (s, 1H), 6.42-6.52 (m, 2H)O

0ooooo
00000000000 00.410g00.92mmol0 ODCMO 00O 000000000000
000O0000.80g07.0mmol0 0000000000000 O00O001600000000
00000000NaHCO,0 20m0 0 000000000000 00worked upd 00 D0OD
MDD DO30000000000000MgS0,0 00 00000000000000000
O00O0O0EtAcD 000000000000 0000000000000000000
0000000 (5R,6S,7R)-5-(00000000)-2-(000000)-5,6,7,7a-00 00

00-3aH-000[3,2-d]00000-6,7-0000000000300000000O0.281g
00090000 NMR (500 MHz, CDCI3)d 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)3 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
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DoooooQ

0 (5R,6S,7R)-5-(0 00 00000)-2-(000000)-5,6,7,7a-0 00 0 0 O -3aH-0

00[3,2-d]00000-6,7-00000000000.281g0 0.73mmold O O O MeOHD O O

0000000000 000000000K,C,00000000000000000

1.50000000000000000000000000000000000000
0000000000000 D0ODCMI MeOHD 50 20 000 0 0 O O (5R,6S,7R)-2-(
D000)5-(00000000)-5,6,7,7a-0 00 000 -3ad-0 0 0 [3,2-d]0 O O

0-6,7-0 000031000 000.048g0 0 0 180 0 O *H NMRO (500 MHz, 0O 0O OO -
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 13C 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

ooooooo

Dooooo

000032000330 (3aR,5R,6S,7R,7aR)-5-(0 00 00000)-2-(0 0000000
00)-5,6,7,7a-0 00000 -3aH-0 00 [3,2-d]J00000-6,7-0000000000

320 0 O O (3aR,5R,6S,7R,7aR)-2-(0 00000000 0)-5-(0O0000000O)-5,6,7
,7a-0 00000 -3aH-0 0 O [3,2-d]0 0000 -6,7-0 0 0 0 O 330

0oooo

O Ooooo
[ I |

QCAc OH
AcO,, HO.,, 0
AcO “-<s HO ~(3
= N=
HN—<] HN—]
kY 33

(2S,3R,4R,55,6R)-6-(0 0 00 0D00D0)-3-00000000-000000-2H-00O
-2,4,5-0 000000000020 300mg0 0.77mmol0 O CH,CLL,O0 10mLO O 0 0O 0O O
000000000000 0000107u LO1.54mmolD 000000000 DOO0 10
00000000 0ONaHCO,0 1m0 00 000000000000 0CHLCL,OOOOO
O3x 1m0 0000000000000 000MgS0,000000000000000
0000000000000 000000000D00000EtOAc 1010000000
000000000 (2S,3R,4R,55,6R)-6-(0 00 000D0DO)-3-@-000000000
000)-00D00D00-2H-000-2,4,5-000000000000000306mg0 00
890 O O *H NMR (500 MHz[ CDCl3)3 0.55-0.59 (mO 2H), 0.77-0.80 (mO 2H), 2.02 (sO
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)OJ *3C NMR (125 MHz, 0 0 0O 0O O -d,)d O 6.47, 26.00,
61.43, 65.04, 68.57, 73.36, 76.68, 87.890

u
O
g
a
O
g
g
u

oooooo

OoOO0OO0ODDOO0OO0306emgdo0.69mmoll O CH,CLL,O0 10mLO O O O O O O TFAO 153p LO 2.06
mmolD 00O O0OOODODDOOOO0OOOBOODOOODDODODODODODOOODOODOODODDOO
OCOO0OCOCO0OO0OO0O0OOCHSCIL,OSmOOOOODOO0O0DOODODOK,Coz0 215mgd 1.55mmolO O
ooooboooooobooooobooooooobobooooboboooobobboooobooo

00000000000 0CHCIL,/MeOH 5010 0000000000000 00 (3aR,5R,
6S,7R,7aR)-5-(0 0000000 )-2-(0000000000)-5,6,7,7a-000000-3
aH-0 00 [3,2-d]0 0000-6,7-00000000003200000 188mg0 0 0 710 O
O 1H NMR (500 MHz)3 0.61-0.64 (m, 2H), 0.75-0.78 (m, 2H), 2.09 (s, 3H), 2.10 (s,
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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
oooooo
000000000000 188mgd 0.49mmol0 O MeOHD 5mL0 0 O O O O O K,CO50 3mgd 0.
o2mmol0 000 O0OODO0OO0O0OO0D0OO00O0O0ODDOO0D10000000000000000
0000000000000 O00O00O00O000000000000000000000
O0OO0OOODOCHCI,/MeOH 5020 00 00000000000000000330000
66mg0 0 0 520 0 0 *H NMR (500 MHz, 0 0 00O O -d,)3 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
ooooooo
Dooooo
0000340 0 O 350 (3aR,5R,6S,7R,7aR)-5-(0 000000 0)-2-(2-000000 O
000)-5,6,7,7a-0 00000 -3aH-0 00 [3,2-d]0 0000 -6,7-000000000
0340 0 O O (3aR,5R,6S,7R,7aR)-2-(2-0 0 0000000 0)-5-(00000000O0)-5
,6,7,7a-0 0 0000 -3aH-0 0 O [3,2-d]0 0000 -6,7-0 0 0 O O 350
0oooo

OAG OH
AcG,, o HG.,, 0
AcO™ Y g HO S
N=( N=(
HN—\_F HN—\_F
34 35

0 (2S,3R,4R,5S,6R)-6-(0 000 0000)-3-00000000-000000-2H-00
0-2,4,5-0000000000000.54901.39mmol0 OCH,CNO OO D OODOODO?2
-000000000000.28g02.79mmol0 000000000000 TLCOOODOOO
0000000000 00000003000000000000000000NaHCo,0 1
M0 00000000000000DCMIO030000000000000Mgso,000
0000000000000 000000000EtACD 0 0000010100000 0
000000000000 0O00000000000000 (2S,3R,4R,5S,6R)-6-(0 O O
00000)-3-(3-(2-0000000)I00000)-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
0ooooo
000000000000 O0.276g0 0.61mmol0 0 O O DCMO O O O SnCl,0 0.64g0 2.46mmo
I0000000000000000000000000016000000000000
0000000000000 D000000D00000ONaHCO,0 00000000000
00000DMIODO300000000000000MgS0,0000000000000
0000000000000 00000000000E0ACD 0000000 (5R,6S,7R)-
5-(00000000)-2-(2-0000000000)-5,6,7,7a-000000-3aH-000
[3,2-d]00000-6,7-000000000034000000.100g0 O O 420 0 O 1H NMR
(500 MHz, CDCI3)3 2.04 (s, 3H), 2.05 (s, 3H), 2.08 (s, 3H), 3.47-3.66 (m, 2H),
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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

00000

(5R,6S,7R)-5-(0 0000000 )-2-(2-0000000000)-5,6,7,7a-00000
—3aH-000[3,2-d]00000-6,7-0 00000000 00.074g0 0.19mmold O O O
MeOHO DO ODOOODOOODOO0ODOO0DOO0OK,C0,00000000000000
00001.50000000000000000000000000000000000
5010DCMOMeOHD 00 00O O0OOCOOOOOOOOOOOOOOOOOOOOOOO
0 (5R,6S,7R)-2-(2-0 0 00000000 )-5-(00000000)-5,6,7,7a-0 0000
0-3aH-0 00 [3,2-d]00000-6,7-0000035000000.045g0 0 090000 H
NMR (500 MHz, 0 0 O O O -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, 00 0 O O -d,)d 62.02,
69.93, 74.41, 75.15, 81.31, 82.64, 89.84, 89.87, 162.000

g
u
O
g
a
O

Doooooo

Do0o0o0Q0

000036000370 (3aR,5R,6S,7R,7aR)-5-(0 0 0000 00)-2-(2,2-0 00000
0D0O000)-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 00 0000000)-5-(0 0000
000)-5,6,7,7a-0 00000 -3aH-000[3,2-d]J0 0000 -6,7-000 00 370
Doooao

HN HN
ﬂm\sHFQ FH\SHFE

36 37

0 (2S,3R,4R,5S,6R)-6-(0 000 0000)-3-00000000-000000-2H-00
0-2,4,5-0000000000000.64901.63mmol0 OCH,CNO OO DO ODOODO2
,2-0000000000000.23g01.97mmol0 00000000000 O0TLCOOOO
0000000000000 O000003.5000000000000000000NaHCo
s015M000000000000000DMIDO030000000000000MgSo,0
0000000000000 00000000000E0ACO 00000010 10 20 10
D00DO00O0O0O0O0O0EACD 0 0000000000000 0ON0NON0ON0ON0OoO
000000 (2S,3R,4R,55,6R)-6-(0 00 00000)-3-(3-(2,2-00000000)0
00000)-000000-2H-000-2,4,5-0000000000000000.433g0
0056000 %H NMR (500 MHz, CDCIZ)8 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

Dooooo

000000000000 O0.32090 0.68mmol0 0 0O O DCMI OO O 0O O SnCl,00.71g0 2
73mol0 00 0000000000000 O0D0O0O0O0O0O00O0D16000000000
0000000000000 000000D00000O0000NaHCO,000000000
0000000O0DMOIOD300000000000000MgS0,0000000000
0000000000000 00000000000000EtOACD0 OO0 OO 1010 O
002010 000000EtOACcO 00 D000 0O (5R,6S,7R)-5-(0 0000000 )-2-(2,
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2-00000000000)-5,6,7,7a-0 00000 -3aH-000 [3,2-d]d 0000 -6,7-
0000000000300 0000.209900 07500 0 H NMR (500 MHz, CDCl3)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
DO0o0o0a0

0 (5R,6S,7R)-5-(0 00 00000)-2-(2,2-00000000000)-5,6,7,7a-000
000-3aH-000([3,2-d]J00000-6,7-0000000000O0.209g0 0.51mmold O
OO0O0OMeOHO OO ODODODODODODOK,Co,0000000000000000000000
00000000001.500000000000000000000000000000
DO0O00O0O0O0ODMOMeOHO 50 10 0000 O0O0O0O0O0OOOOOOOOOOOODOOO
00000000 (5R,6S,7R)-2-(2-0 0 00000000)-5-(00000000)-5,6,7
,7a-0 00000 -3aH-0 00 [3,2-d]0 0000 -6,7-0 000037000 0 0 0.106g0
0074000 *H NMR (500 MHz, 00 0 OO -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)O *3C NMR (125 MHz, 0 0 0 0O O -d,)3 58.84, 69.85, 74.23,
75.17, 90.09, 114.19 (t, Jo_p = 241 Hz), 161.920

Doooooo

Do0o0o0a0

000038000390 (3aR,5R,6S,7R,7aR)-5-(0 0 000000 )-2-(2,2,2-0 0000
00O00O000)-5,6,7,7a-0 00000 -3aH-00 0 [3,2-d]00000-6,7-00000
00000380000 (3aR,5R,65,7R,7aR)-5-(0 0 000000 )-2-(2,2,2-00000
00O00000)-5,6,7,7a-0 00000 -3aH-00 0 [3,2-d]00000-6,7-00000

0 (2S,3R,4R,5S,6R)-6-(0 0000000 )-3-00000000-000000-2H-00O
0-2,4,5-0000000000000.56901.44mmol0 OCH,CNDO OO DO DOOO0O0DOO?2
,2,2-00000000000000.236g01.74mmol0 000000000000 TLCODO
00000000000 0000000000300000000NaHCo,0000000
000O0001MO00000000DMO 0030000000000 000MgS0,000
0000000000000 0000O00O000EtOACc0 000000101000 0000
000000000000 00000000000000 (2S,3R,4R,55,6R)-6-(00 00
0000)-3-(3-(2,2,2-000000000)000000)-000000-2H-000-2,
4,5-0000000000000000.576g00 08100 0 *H NMR (500 MHz, CDCIZ)8 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

Do0o0o0a0

000000000000 O0.576g0 1.18mmol0 O O O DCMO O O O SnCl,0 1.23g0 4.72mmo
ID0000000O000O00O0O00D0O00O0O00O0O0O0DO1000000000000
0000000000000000000000000NaHCO,0 00000000000
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cooooObecMvOoOoOo3smoooooobDoOoOooOoOMeSo,000O0ODDOOO0OO0OO0OO00On
0000000000000 00000000000ECACO DO 0OODO 10100002
0100000000 (GR,6S,7R)-5-(0 0 00000O0O)-2-(2,2,2-0 000000000
0gd)-5,6,7,7a-0 0 0000 -3aH-000 [3,2-d]J000D00O-6,7-0 000000000
380 000 00.328g0 0 0650 O 0 H NMR (500 MHz, CDCl3)d 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
oooooao
O (5R,6S,7R)-5-(0 0000 000O)-2-(2,2,2-000000000000)-5,6,7,7a-0
00000 -3aH-000([38,2-d]J0000O0-6,7-000000000ODOO0.328g0 0.776mmol
OoOOwvMeOHOOOOOOOOOOKCO,O0OOOOOOOOOODODDODOOOOOOO
000000000010 000000000000000000000D00000
gdododooooobevMd MeOHO SO 1000 0D O ODODDODODODODODDODODODODOOOOOO
D00O0O0D0O0D0(R,6S,7R)-5-(000000DO00)-2-(2,2,2-000000000
0)-5,6,7,7a-0 0 0 000 -3aH-0 00 [3,2-d]0000C0O-6,7-0000039000
0.110g0 O O 470 O O TH NMR (500 MHz, 00O OO -dy)d 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, O O 00O O -d,)3 61.9
4, 69.79, 74.31, 75.35, 123.82, 126.04, 175.25, 225.560
gooooon
gooooao
0000400 00O 410 (3aR,5R,6S,7R,7aR)-2-(2-0 0 0 00000 O000O)-5-(0O0O0O
ooono)-5,6,7,72-0 00 000 -3aH-0 00 [8,2d]j 0 000O-6,7-000000D0O0
00400000 (3aR,5R,6S,7R,7aR)-2-(2-0 000000000 O)-5-(CO0ODOODO
0)-5,6,7,7a-0 0 0 000 -3aH-0 00 [8,2-d]0 0000 -6,7-00 000410

O O0Oo0oooo

u
O
a
u
O
g

googoao

QAc OH

Ac,,, HO.,, o
AcQ S HO 5
N= Nr{
HN HN

MW\—OAC —Kk—OH
40 4]

0 (25,3R,4R,55,6R)-6-(0 0000000 )-3-00000000-000000-=-2H-00

0-2,4,5-000000000000500mgd1.3mmol0 O CHCNO 1OmLO OO0 OO0 O 0O 2-
0D0DO0000000O0D0O0D0DO0ODOODOOOD0OdDOZ2-aminoethyl acetate trifluoroacetat
ed0600mgO03mmol0 000D 00 O0ODOODOOOSMLO3 5mmolD 000000 OO0ODO

0000010 00000000000CHCIL,O50mLO0O0 0000000000 0ONaHCoz0 2
omlOOODOO0OO0OO0OO0OOO0OO0OO0DO0OO0OO0DOO0OO0OOO0OONaSO,00000000D00O0O00O00

0000000000000 00D000000D0000EtOAC 1010000 O00DODOO
Oo0O00D0(2S,3R,4R,55,6R)-6-(0 OO0 DODOOOO)-3-(B--000o0000)oon

oo0)-00ODDODO0OO0OO0-2H-000-2,4,5-0000000000000O0D0OS580mgO0O 0920
0 O *H NMR (600 MHz, DMSO-dg)d 2.06 (s, 3H), 2.08 (s, 3H), 2.11 (s, 3H), 2.12 (s
, 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)O
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
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84.260
oooooo
000000000 300mgd0.35mmold O CH,ClL,O 5mL0 O O 0 O O O TFAO 0.4mL0 5.4mmo
I0000000000000000O0DO0O0D0O0S000000000000000O0NaHC
0;020mML0 00 0000000000000 000CHCI,O3x 10m0 00000000
000000000000 D00ONa,S0,0 000000000000 (3aR,5R,6S,7R,7aR)-5
(0o0oDo0oO0oooo0)-2-2-00000000000)-5,6,7,7a-0 00000 -3aH-00
0[3,2-d]J00000-6,7-00000000004000000248mg0 0 093000 00O
000000000000 D000D0000000O00 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, CDCl;)d 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
, 169.75, 170.68, 171.040
oooooo
0000000000000 195mg0 0.45mmol0 0 MeOHD 10mLO 0 0 0 0 0 0 0 O O K,CO4
O10mgd 0.07mmol0 0000000 D0DOO0OO0DDOO0OODI00000D0D0OO0OO0OOODOO
O000O00O0CHCILOOMOODODODO0D0DO00D0D000000000000000000
0000000000 0OMeOHO EtOAc 1010 0 000000000000 410 0 0 O 105m
g0 0088000 NMR (600 MHz, 0 O 0O OO -dy)8 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)OJ *3C NMR (150 MHz, 0 O O O O -d,)d 47.21, 62.08,
63.36, 71.25, 75.62, 75.72, 76.32, 91.11, 163.680
OoooDooO
oooooo
0000420 00 430 (3aR,5R,6S,7R,7aR)-5-(0 0 00 0000)-2-(00000OO0O0)-5
,6,7,7a-0 0 0000 -3aH-0 00 [3,2-d]0 00 00-6,7-0 0000000004200
0 O (3aR,5R,6S,7R,7aR)-2-(0 0 00000O0)-5-(0O0000000O)-5,6,7,7a-00 0O
00-3aH-0 00 [3,2-d]J00000-6,7-00 000 430

goooad
OAc OH
AcO,,, 0 HO,,, o
AcO S HO ]
N=m< N=(
N N—
/ /
42 43

0 (2S,3R,4R,55,6R)-6-(0 0000000 )-3-00000000-000000-2H-00O
-2,4,5-0000000000000.51g01.32mmol0 OCH,CNO O O OO O00D0O000
000000000000 0O000O000TC00000000000000000
00001000000000000000000NaHCO,015mO000000000
00D0O0ODIMOOO030000000000000MgS0,0000000000000
D0O0O0OO0OO0O0OOO0DOEtACDI 00000010100 00000000000000
0000O000O000000O00(2S,3R,4R,55,6R)-6-(0 0000000 )-3-(3,3-
0000O0000)-000000-2H-000-2,4,5-00000000000000
51g0 O 0 910 )0 *H NMR (500 MHz, CDCl3)3 2.00 (s, 3H), 2.02 (s, 3H), 2.06 (s

OooooogoQg-g
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, 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
oooooo
000D00O00O000000.51g01.17mmol0 00DCMOI D 000000000 O0O0O0O
000O0001.0908.76mmol0 00 0000000000000 O001600000000
NaHCO,O 20mL0 0 0 0000000000000 0O0DMIOO0300000000000
O0OMgSO,0 000000000000 D0O00D000O000O000O000O0O00O0O0OO
O00O0D0O00OEACD 0000001010000 000 0 (5R,6S,7R)-5-(0 000 O
000)-2-(C000000)-5,6,7,7a-0 00000 -3aH-0 00 [3,2-d]0 0000 -6,7
-000000000042000000.19g0 0042000 *H NMR (500 MHz, CDClg)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)OJ 13C NMR (125 MHz, CDCI;)d 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
oooooQ
000000000000 O0.18590 0.494mmol0 0 0 0 MeOHD 0 0 0 0 O 0O K,C0,0 0 00
000000000000 00000000000000001.50000000000
0000000000 00000000000000000DCMI MeOHO 5010000 O
000000000000 0000000000000000 (5R,6S,7R)-2-(0 00000
0)-5-(C0000000)-5,6,7,7a-0 00000 -3aH-000 [3,2-d]J0 0000 -6,7-
00000430000 00.092g0 00 750 00 *H NMR (500 MHz, 0 0O 0 O 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, 0 000 O -d,)d 39.23, 69.80, 69.52, 73.43, 73.52, 74.51, 79.3
9, 90.67, 161.87, 165.330
Doooooo
oooooo
0000440 O O 450 (3aR,5R,6S,7R,7aR)-5-(0 0000000 )-2-(0 00 (0O O )O
00)-5,6,7,7a-0 00000 -3aH-0 00 [3,2-d]J00000-6,7-0000000000
440 0 O O (3aR,5R,6S,7R,7aR)-2-(0 00 (00 0)000)-5-(0O00O00000O)-5,6,7
,7a-0 00000 -3aH-0 0 O [3,2-d]0 000 0 -6,7-0 0 0 O O 450
ooooo

OH
HO., g
HO S
=
N
VAR
44 45

0 (2S,3R,4R,5S,6R)-6-(0 000 0000)-3-00000000-000000-2H-00

0-2,4,5-0000000000001.10g0 2.8mmold O CH,ClL,0 10mL,0 00000 OO

0000000 @O0)I0O00310p LO3.6mmoll 0 0000000000000 001
0000000000000 000000000000000000000000000
0000000000 0EOAc 10100 0000000000000 (2S,3R,4R,5S,6R)-6
(0000O0000)-3-(B-000-3-000000000)-000000-2H-000 -2,4
,5-0000000000000001.09900 08600 0%H NMR (500 MHz, CDCl)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
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.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,CLlL,O0 1.5mL0 O 0 O O O O TFAD 20p LO 2.63
mmol0 00 0000000000000 DO0O0DO01600000000000000000
NaHCO,O0 20mLO0 0 0 00 0000000000000 0CHSCIL,O3x 1oml0 000000
D00D000D00D0O000D000DONa,S0,0 0000000000000 (3aR,5R,6S,7R,
7aR)-5-(00000000)2-(0O00(@O0)DI0O0)-5,6,7,7a-0 00 00 0 -3aH-0
00[3,2-d]00000-6,7-0000000000440 0000 134mgd 0 01000 00 O
000000000000 000D0D00000O0000™ NMR (500 MHz)S 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
0oooooo
000000000000 134mgd 0.35mmold O MeOHO 2.0mLO 00 00 0 OO0 O O K,CO4
O72mg0 0.52mmol0 0 D 00 DO0D0O0O0O0O0DO0DO0OO0DO20000000000000C
HClLOMO ODOODOODODOODODOO0OALO,01g0 0000000000000 O00
0010-250 MeOHO CH.CLLO OO OO O00DO0O0D00O0D0O0O0O0O0DOO45000057.4mg
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 O O C, 46.010 H, 7.180 N, 10.460
oooooogao
oooooo
000046000470 (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 0000 -6,7-00000000004600
0 O (3aR,5R,6S,7R,7aR)-5-(0 0 00000 0)-2-(0000O00O000)-5,6,7,7a-00 00
00-3aH-000[3,2-d]00000-6,7-000 00470

goooao
OAc CH
AGOI,* HO!,’ o
AcQ g HO g
N= N=
HN-Q HN-Q
\
46 47

000000000000 180mg0 2.16mmol0 0000000 0O 7m0 000000 (2S,
3R,4R,55,6R)-6-(0 000 O00O0D0)-3-00000000-000000-24-000 -2,4,
5-000000000000560mg01.44mmol0 0000000000000 300p LO 2.1
emmol0 0000 D0O0CDODCOODOODCODD2000000000000000000000
0000000000000 0000000000O0000000EwOAc 10100000
0000000000 (2S,3R,4R,55,6R)-6-(0 00 00000)-3-(3-00000000

00)-000000-2H-000-2,4,5-000000000000000545mgd 00870
0O *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,
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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
oooooo
000000000 210mgd 0.48mmol0 O CH,ClL,0 2mL0 O 0 0O 0 O O TFAD 180p LO 2.41m
mI0 0000000000000 00160000000000000000NaHCOz0 10m
L0OOOO0OOO0OCHCI,O3x 1om000000000000000000000000Na
,80,00000000000000000000000000000001010000
OEtoAcD 00D O0D00D0O00O00O00OD0OO O (8aR,5R,6S,7R,7aR)-5-(0 0 0 O O
000)-2-(C000000)-5,6,7,7a-000000-3aH-0 00 [3,2-d]0 0000 -6,7
0000000000460 0000122mg0 00670 00000000000 *H NMR O
000000000010100000000000000%H NMR (500 MHz)8 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
oooooQ
000000000000 63mgd0.17mmolDd O MeOHD 1.0mLO 0 0 00 0 0 O O O KyCo50
54mgd 0.39mmol0 0000000000000 D0D0O0D0300000000000000CH
LClLOMOOODO00D0D00D0000000000000000000000O0005-150
O00D0O0O0CHCLOOOODDOO0O00D0000000000470000 40mgd 00 95
000000000000 NMROOOOOODOOOOODD20100000000000
000 NMR (500 MHz, 00 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 13C NMR (125 MHz, 000 O O -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,4N,0sS0 00000 0C, 38.390H, 5.640N, 11.190 000 0C, 3
8.200 H, 5.890 N, 11.060
0oooooo
oooooo
00004800 O 490 (3aR,5R,6S,7R,7aR)-5-(0 0000000 )-2-0 000 -5,6,7,7a-
000000-8aH-000([3,2-d]00000-6,7-000000000048000 0 (3aR,
5R,6S,7R,7aR)-5-(0 000 0000)-2-0000-5,6,7,7a-0 00 00 0 -3aH-0 0 O [3
,2-d]00000-6,7-00 00 0 490

Oooooo
OAc OH
ACO',, o HO’:. O
AcO S HO s
N:—-( N:(
O— Qe
48 49

O (2s,3R,4R,55,6R)-6- (000 C0C0ODODO)-3-0000000C0O-0D0D0000-2H-00
0-2,4,5-0000000000001.0002.5/mmol000C0C0O0ODDOOI10OmMLO 000
goooboooooTuccooooboooooboooloboooooobooooobooo
gboobooooobobobobooosai1bobo0obobEeEtCACcO DD O ODODOnDn
ugbooboooooboobooboboobooooboboboboobooooobobobaa
O (2R,3R,4R,55,6R)-6-(0 00O OODOO)-3-(00O00O0OOODODDOOOO)-O00
0000-2H-000-2,4,5-0000000000000001.090 0092000 *H NMR
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(500 MHz, CDCI3)d 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
oooooooooo
20 2.479g0 9.49mmol0
Ooooooooooo

OO00O1.0902.37mmold O O O O CH,CIL,0 10mLO O O O O O O SnCl

O

g
gboobooooooonn

O

g

a

000000000000 0O000O0000000160000
00000000000 0000000000NaHC0,0000
OCH,ClL,LOO0O30 0000000000000 MgSo,0000
000000000000 0O00O0O000O00E0ACO 000
00010100000 000000000 (3aR,5R,6S,7R,7aR)-5-(0 00000 00)-
2-00 00 -5,6,7,7a- 0000-3aH-000[3,2-d]J0000-6,7-0000000
0048000 00.6590 00 760 0 0 *H NMR (500 MHz, CDCI)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

Doooao

0000000000000 O0C00O0ODDNODONONDONODONODoONOoOoOoooon
490 000000.33¢g000780000000000000000000000O000
O0D0OODO0ODOO0EtACO 00000000 ™ NMR (500 MHz, 00 00 O -d,)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
Doooooo
0
O

oooooooooaon

OOoo0ooood

obooo

0O 0O050000510 (3aR,5R,6S,7R,7aR)-5-(0 0 0 0 00)-2-0000 -5,6,7,7a-0 0
ooo0O0-3aH-000[B,2-djco0O0DOD-6,7-00 000500000 (3aR,5R,6S,7R,7aR)-
5-(C00opoo)-2-0000-5,6,7,72-0 00000 -83aH-0 00 [38,2-d]00O00O0O-6,
7-0 0000510

NH,

HO.,

HO [
qu;mm\
51

O (3aR,5R,6S,7R,7aR)-5- (000 C000ODOO)-2-0000-5,6,7,72a-0 00 0 0 O -3aH-
ooo0[8,2-d]Jd00Odgd-6,7-00000200mg0dO0.8mmolD 0 0D0DOOO2mLO 00O CH
SChLl2nlOOOoooooDoooOoooOooooooooo0OoO23omgd 1.2mmolD 0D OO

000001000000 00000O00CDOO0QCDOOCHSCI,010MLOO0O0O000000
O2x 5mO00oobooocooooodMmSo,0000o0oooooooooooboooon
0O 280mg0 O DMFO 3mLO O O O O NaNgD 158mg0 2.4mmolD 0 0 00O OO OO0 OO O0OS55
Ooo0oz200000000000000D0D0000O0O00O00OCHCI,O20mLO0 00000
ooobooooobo2xsmObO0oDOoo0oO0OMgso,0 000000000000 DODOO0O0
OO0OO0O0ODDO0OO0O00O0O000D00O0ODDDOMeOHOEtOACO 109D O0DODDODOOOOO0OC

3aR,5R,6S,7R,7aR)-5-(0 0 000 0)-2-0 000 -5,6,7,7a-0 0 0 0 0 O -3aH-0 O O [3
,2-d]00000-6,7-000 00500 180mg O 0 O 00820 00 *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
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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

oooooo

000000000000 200mg0 0.81mmol0 0301 THFO H,005ml0 00000000
000000000 O03lomgd1.2mol0 00 0000000000000 O00O0D0O00
0000000000000 000000000000000000000000000
0000 MeOHD EtOAc 20300000000 00 O (3aR,5R,6S,7R,7aR)-5-(0 0 00 O O
)-2-0000-5,6,7,7a-0 00000 -3aH-0 00 [3,2-d]00000-6,7-000 0051
D13omg0 00000750 000000000000000000000000000000
0000000000000 0070000% NMR (500 MHz, 00000 -d,)08 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

Doooooo

oooooo

0O0-GIcNAcO 0D DD D000D0D0D000KODO0O0O0DODDO0000
000000000000 0000 PBSOOOOPH 7.40000 0000 00 pNP-GIcNAC
0D05MMO 00 0C0O0C0O0C0O0C0O0C0O00O00OPeltierd 0000000000 Cary 3E WV
-VISOOODOOOODODO400nmd 3700 0000000000000000500u LOOO

ooooooooobosoooboooooboobo0ooobboogboLOOo0boDoDO
ocoooo.o02mg/mML0 0 0 0O0QCOOODODOOOO0DIDO3WOOOODODOOOOOO
ocooooODOOO0OO0O0O0oO0OooooOoOOoODOK,ODWwSOB000000O0O0ODODDDODOO0OO
gboooaog
ugbooboooooboobooboboobooooboboboboobooooobobobaa

InM - 50p MOODODODOOOOO-GIcNACOODODDOOOOK,0O0OOOODODODDODO4000
O-GlecNAcO O OO DOOODDOK,000002040006000000000K,0000D
ixonD OoOOODODOoOOOOoOoOooooooao

Ooo0oaogano
# 4 0-GleNAe T—H Iz 0T O E T
{bEd G-GleNAe T—F K,
(ul)

2 16

4 7.7

6 5.6
ooooooao
oooooad
op-00O0O000000O0OOOODODDDODOOK,0000000ODDOO
00000000000 oooooOoobooooOooOoooobOo400NMOOO0O0OOOOn
pooooooooo4-0000D00boobooboobDoobDooooooood
0037000300 00000000 OO0OsSp LO0000D0D3 LODODDODDOOODOOOO
0000000 o0ooDooDOop-0000000O00DO0o0DO0oDO0DOoOo0DOoDoOooDoOooDOoooan
Oo00o0oo0oooo0oooo0oooooooooooooboooboooboooOosomvo 0000

100mM NaClO 0.10 BSAO pH 4.250pB -0000000000O00O00O0OO0.036mg/mLO 00O
OoOoO0ODDOOo.5mMOpNP-GIcNACD O DD DO OODOOO0OOK,O0501/50000050
ooooo0OO0ooO0O0oK,00DIxonDOOOOOOOOOOOOOOOOOOCODOOD
oooooo
gboboooooooboobobooboooboobobobobooboboboOoDbsSy M -
momOOO0Op -0000000000O00CDOO0C0K, 000000
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oooooo
Op-0000000000000O0-GIcNACOOODODODOOODOOOOOOOOOOOO
0o00O0O0O0O0O0O0oOoOooooon

UKingooooooooooo UKo o-grenacn o o o

0000000000000 000O0O0O0O0O0OO4100001000000 0000000000
000000030 000000000000000000000000000000O0-6
IcNAcO 0O DO DOO0OO0DODDO0O00DD0D00D0DO000D0O0000D0000R-000000
O00O0O0O0Ooo-GleNAcOOOOOOOOOOOOOOOOOOO

ooooooao

oooooo

O0000000O0O0O0o-GleNAcOOOOOOOOOOOO

O Sprague-Dawleyd 0 0 0000000000000 0OO-GIcNACcOO O OO DOOOO (3aR
,5R,6S,7R,7aR)-5-(0 0 0 00000)-2-0000-5,6,7,7a-000000-3aH-000T([
3,2-d]00000-6,7-0 0000000540 00NAG-Bt0 00D D000 DOONIVODOD
0000000000000 Charles-Riverd 05000000 0O 0O O Sprague-Dawley O
0000000000010 00000000060 000000000 OOOOODOOS
0000000000000 00ONAG-BtO O OO OODOOPBSOOOOOOOOOOO
0 NAG-BtO 0O O O O 00 20 50 100 250 500 1000 O O 250mg/kgd D D D OO 700000
0000000000000 000000O0O0O0O0O0O0O0O0O0DO0ONOoOoOoOoOoOoOoOoOan
0000000000000 00000O0O0O0O0O0O0OO0O0DODOs8DNONONONONOnOoOoOn
0000000000000 000000O0O0O0O0O0O0O0DO0O0DOsSomMO OO O pH 8.00
1mM PMSFO 0.10 NP-400 1mM NAG-BtO D D 0D D OO OO DODODODODODODOIKAODOOOOA4
0000000000000 000O0O0O0O0047,900x g040 0020000000000
oooO0oO0oO0oO0oO0oO0oO0oO0oOoOoOoOoOo2000000000

oooooo

0000000000000 00000000O0O0O0O0DO0O0O0DO0OoOoOoOoOoooooOan
a -0-GIcNAcO 0O 0O CTD110.60 Covancel 0 0 0Da -0 0000000000 OO %0 NAG-

pt 0o oobobooooobobobobooooobobobooboboobobobao
SDS-PAGED OO DO DOODODDOOa -O-GlcNACO O OO DODDOO 1gM-0 O O 1gG-HRPO O O O
oobobooooobooooobooooooboooo0obob0O0O0i1A-FOOO0O0DbDO0OO
OOoO00DDO0OO0O0O0O0Oooo-GlcNAcODODODOODODOOOOODOOODODDDODOODOOO
giicoopoiipb00o0ooooblA0bb01B0000ooooooDoooooop -00
OOmAbOODDOOAC-400 0 000CO0O0ODOIIG-HRPOODOOOOOCOODODDOOOOOOD
gobooooooogoobgobobobooooboboboboboooobobobao
ugbooboooooboobooboboboooobobobIIe-,FOO0O0O0OO0OO0ODbOODbODbDO
OCoO0O0OD0ODDODOO0OO0O0O0O0O0OO0OO0OO0OO0ODODI1000O0-GIlcNACO O O OO DO D O 250mg/Zkgd
ooooOoOo0oooDbDOoO0oOoooDoOOoO0oooDbDoOOoOoo0oDbDoOO0OoOoO0ODGOoO2500o0-6GIeN
Ac0ODOOO0OO0ODOOOODDODODDODOOODOOOODOOOOONAG-BEO IVOOOOO
ocoooDoODOoO-CGIeNAcOOOOOODODODDOODOODODOoOoOoOoOOoOODODODDODOOOOO
oooooODOwWwWoOOoOooooooOooODODDDOOO0OO0DOOOSBmMgZkgb OODDOODODOOO
oo

ugboodoaoan

oooooao

gbooboooooobobo gbooboooboao
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