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Koagants and conditions:

Step a:PEPCH((ie) , TUE, DMF, 80°C (PUP: p-mathoxyphenyl)
Step b:Kai, Bniir, DNF, 0C

Step ¢:1%aq. TFA, L, 4-diczane, reflux

Step d:S0C1; Et N, (HClp 0T

Step a:Nal0, RuClg, NafICOLCC1,, CHACN, B0, 0T -rt.

Step f:thiosugar T, HFIP, 70°C

Step g-10%Fd-C, AcOH, S0TC

Step h:NaBd, B0, 0°C-rt

Step i:5%HC1 in MeDH, 507C.
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o0 ooo0o0oDoDoODO0OO000DO0o0oooooOoODDDODOoOOoOO0OO0 (HO) oooao
ooooao 00000000 o0oDo000 WXooooooooooo (X- form)
oooD0 (ool X=CchoooooDooOoOoO XOoooooooooooo (@o
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oo0o0D0oDoOO0oO009.09g, 0.05moI0D0O0O0O00O0OOOOOOODDOOOOO92.0m
1, 0053mol0 0000000000 QCO0OPTSAD25 mg, O.15mmolD O OO OOOOO
ocooobvMFO 40 mMIDOOOOOCOODODODDO eO0O0200000C0C0OD0ODDOOOOOO
gbooboooooogoobgoboboboooobobobobobooooobuobobao
ooooooooo,.ocooooboooooobo0oooobbooooobooboOooonooDoe.8g
,e2u0 0 o0oonoooooooooooan
ooooooOoOoOo1nmngo, 4.09, 13.4mmol00000000COCODODDODOOOG®G.6
ml, 55.2mmol000000O0OO0O0O2.76 g, 69 mmol, 60% 0 00O OOO0O DMF O 8

omiDDODODODOD O0DDODODODD, 0D0O0ODDDOONDO 2.50000000000000
000000030 mMOiO0O00O0O0O0O0O0OO0O0OO0OO0OOO0OO0DO0O0O0DO0O0O0ONONOoDOoDOoOoOaO
0000000000000 00000000000008.9¢g00000O0O0OO0 n-
0000000000000 00000O0OO0O0OO0,000000000000,000000
0000000000000 D00000D00D00000DNNOODOOD (3.8 gl 50%0
a/p =01/1.5 000000
0oo00o0oQ0o
OO0DO0DOOowWwWOOMOOO*™ScNWROODODODODDODDODOOOODOOD
oooo
&M IV (B -isomer) It&® IV (a-isomer)
S R S 8L
H1 |4.63(d, J=7.8) 103.0 |4.82(d, 7 =4.0), 96.5
H2 |3.53(dd, 7=9.2,7.8) 79.2 | 3.55(dd, J= 9.2, 4.0) 82.1
H3 [3.74 (dd, 7= 9.5, 9.2) 80.9 | 4.10 (dd, 7= 9.5, 9.2) 78.7
H4 |3.69 (dd, 7= 9.5, 9.5) 81.4 |3.60(dd, 7= 10.0, 9.5) 82.2
H5 3.4; (ddd, 7= 10.3, 9.5, 66.1 3.89 (ddd, 7= 10.3, 10.0, 62.6
H6a | 3.80 (dd, 7= 10.3, 10.3) 68.7 3.67 (dd, 7= 10.3, 10.3) 68.9
H6b | 4.36 (dd, 7= 10.3, 5.0) 4.18 (dd, 7 =10.3, 4.9)
0oo00o0oQ0o

3500 MHz- P125 MHz. *H OO OODOO (3 ppm) DODO0DODO0OOODOOODOO (I7Hz
YDooooooooooooOoDoO: d 4: 3.81 (s, a and B CHz0), 4.58/4.73, 4.5
8/4.75, 4.67/4.95, 4.77/4.92, 4.78/4.89, 4.84/4.92 (each, d, CH,Ph), 5.50/5.53 (
each, s, CH3;0C,HgCH), 6.88-6.92 (m, arom.), 7.23-7.42 (m, arom.). & -0 I 69.3/7
1.6/73.4/75.1/75.3/75.4 (CH,Ph), 101.11/101.19 (CH30C,HgCH), 113.56/127.31/127.5
2/127.58/127.66/127.73/127.89/127.91/127.94/127.99/128.11/128.26/128.29/128.34/1
28.38/128.44/129.80/129.90 (d, arom.), 136.95/137.08/138.15/138.27/138.50/138.81
/159.96/159.99 (s, arom.).

oooooaog
oooooo,.0obo0o0ooo0ooDooo0op —000—000a —00O0O0OO0OO0ODOODO
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0000000000000 ,000000000000,000000000000000
0000000000000 D00001IVOD0O2.18 g, 3.83mmol0 0100000000
oooOo10miDOODO 1,4-00000040mI000000 2.50000000000
00000000 OoDOooz20mMO00O000OOODOOOOOODOOOOOOOOOOOON
0000000000000 DO0D00O0D0DO0OD0O0O0DO0ODO0ODO02.16g00Nn-000
00000000000 ,.00000000000R —000a—000000D0000
0000VvVOO1.66 gd91%, a /B = 01/1.500 000
oooooo
0O000O0vVOOOOOOYWOOO™SCNW OODOODODODODOOODDODOOODO
oooao
b&% (V) (5 -isomer) {t&¥ V) (a-isomer)
o’ 6 o’ scf

H1 |4.58(d, J= 7.5) 102.9 | 4.84 (d, 7= 3.8) 95.5

H2 |[3.48 (dd, J= 8.6, 7.5) 81.9 |3.49(dd, 7=9.5, 3.8) 79.8

H3 [3.45(dd, 7= 8.9, 8.6) 83.9 [3.86(dd, 7=9.5,8.9) 81.3

H4 | 3.55(dd, 7= 9.2, 8.9) 70.4 | 3.54 (dd, 7= 9.5, 8.9) 70.5

H5 |3.33(ddd, 7= 9.2, 5.2, 3.8) 74.9 |3.69 (ddd, 7= 9.5, 4.0, 4.0) 71.0

Hea | 3.76 (dd, 7= 11.8, 5.2) 62.7 | 3.72-3.77 (2H, m), 62.4

H6b | 3.89 (dd, 7= 11.8, 3.8)
ooo0oQoQoo

a500 MHz- P125 MHz.*HO OO OOO (5 ppm) OODOODOD0OODOO0OO0O0O (I/H2)
0000000000000000 :8 42 2.35(B )72.39(a ) (br s, OH), 4.67/4.97 (e
ach 1H, d, J = 11.5 Hz, (B ) CH,Ph), 4.76/4.92 (each 1H, d, J = 12.0 Hz, (B ) CH
,Ph), 4.72/4.97 (4H, d, J = 11.0 Hz, (B ) CH,Ph), 4.54/4.63 (eachlH, d, J = 12.1
Hz, (o ) CH,Ph), 4.56/4.71 (each 1H, d, J = 12.9 Hz, (a ) CH,Ph), 4.72/5.05 (ea
ch 1H, d, J = 11.5 Hz (a ) CH,Ph), 7.25-7.42 (15H, m, arom.). & .: 69.2/71.6/72.
7/75.0/75.2/75.3 (CH,Ph), 127.75/127.89/127.93/127.96/127.99/128.14/128.38/128.4
2/128.44/128.49/128.61/128.64 (d, arom.), 137.0/137.2/137.9/138.2/138.4/138.7 (s

, arom.).

oooooao

oooooo , 000000000 da —000pB—0O0O0CO0DOO0ODDODOOO,0O000
goooooooooviooooooda
ooooooooooooooo,.00o0oDoDoO0oooOooDoOpe—000a—000000
oooooooovool.66 mg, 3.69 mmolD 0000 O0DOOOOO1.53 ml, 11.1 molO
doodoooooooo3omiD0oDopoDooooDoooDooDOooOo375ul, 5.16 mmol
oooooooooooo3miD000O0DD0DO0OOU0OODOOO 30o0O0DUOODODODOOOd
ooooooooi1comiC000O0O0COO0OODDOOOO0ODOOOODODDOOOODOOO
0000000000000 ooDoo0o0oo0oDoDoOoOo2.54gd00nan

oooooag

ooooooouoooD2.54g000001.12 g, 133 mmolO 00 0OD0OO0OOCO30mIOOO
doooooo3omiD0oo0oo3mM00000O0DODOODOODDODOODODO?2.37

g, 11.1mmol0 00000000000 D300mgO0OO000O030mID00O0O0O0O00 O
0000000000000 DO0D00O0D30000000000000010%00000
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oooo
{E&H (VI) (3 -isomer) {t&% (V1) (w-isomer)
o 5 o sc?
HI |4.63(d, J=78) 103.0 | 4.81(d, 7= 3.7), 97.0
H2 | 3.53(dd, 7= 8.9, 7.8), 81.4 | 3.50 (dd, J= 9.2, 3.7) 78.8
H3 | 3.75(dd, 7= 9.2, 8.9) 79.3 | 4.08 (dd,9.5, 9.2), 77.2
H4 | 4.66 (dd, 7= 10.3, 9.2) 84.1 | 4.54 (dd, 7= 10.0, 9.5), 84.5
H5 |3.77 (ddd, 7= 10.9, 10.3,5.2) | 64.3 | 4.12 (ddd, J=- 10.6, 10.0, .
Héa | 4.57 (dd, 7= 10.9, 5.2) 71.7 | 4.21 (dd, 7= 10.6, 4.9) 72.0
H6b | 4.65 (dd, 7= 10.9, 10.9), 4.48 (dd, 7= 10.6, 10.6)
oooooo

3500 MHz- P125 MHz.*HO O OO OO (3 ppm) 0D 0D OO0 DO0O0O0DO0ODOOI/HZ)
Oo0O0oD0DO0o0O00D0D0DO0ODb0O0O0O0 =06 y: 4.65/4.90 (each 1H, d, J =11.7 Hz, (B ) C
H,Ph), 4.71/4.86 (each 1H, d, J = 10.9 Hz, (B ) CH,Ph), 4.75/4.80 (1H, d, J = 11
.2 Hz, (B ) CH,Ph), 4.53/4.72 (each 1H, d, J = 11.8, (a ) CH,Ph), 4.81 (2H, s-li
ke, a ) CH,Ph), 4.65 (2H, s-like, (a ) CH,Ph), 7.22-7.40 (15H, m, arom.). & .: 7
1.9/75.4/75.5 ((B ) CH,Ph), 70.7/73.9/75.6 ((a & ) CH,Ph), 127.92/127.94/127.97/
128.01/128.04/128.07/128.11/128.25/128.40/128.43/128.49/128.59/128.61 (d, arom.)
, 136.4/136.5/137.4/137.5/137.6/137.7 (s, arom.).

ocooooao
ooooooOOoOooooooovIoDOoODDoDOoODOoooovIIDooooooDooooao
00000000 o0oDo0oooDoooo0oDoogvIOoDOoe9e8 mg, 1.95 mmolO OO OO
ocoooviioo 745 mg, 1. 77 molO 0000000024 mg, 0.23 mmolO OO OO 1,1,
1,3,3,3-0 0000000000000 0O0OHFIP, 4mMID00000O0O70DD40000
oo0oo0OO0o0O0Ooo0OO0ODbO0O0b001.7790000000000000O0O00O0CHCI; - C
HCI; : MeOH = 100 : 1 - CHCI; - MeOH = 50 : 10 000000000 OOCOOOOVI
o0 000RBO0O0O0O0O0O448 mgO27%0a /3 =01/1.500000000000000
oo0oo0o0ooODO0OO000U0O0o0ooOoOoOoo0DoDDOoODO0DO0DU0DOoO0OoUoooODoOooDoOoDOoOOOO0
ocooooao

00000000 OovVINOODDOODO0OWOoOOO™CNWROOODDODODODOODODOO
O

oooo
Ry T (VI (S -isomer) Ry T (VI (a-isomer)
on’ o’ oW’ oc?
Hia 3.92 (1H, 7= 13.3,4.0) 47.0 372 (J= 13.4, 3.8) 47.9
Hib  4.03 (1H, 7= 13.3, 2.4), 4.13 (br d-like, 7= 13.4)
H2  4.62 (ddd-like, 7= ca. 4.0,2.4, 81.8 4.55-4.58 (m) 81.2
H3  4.30 (dd-like J= ca.2.2,2.2)  83.2  4.20 (br s-like) 83.8
H4  3.89(ddd-like, 7= ca.8.1,6.4, 65.2 3.73(brdd-like, 7= ca.7.8,7.2) 65.8
Hsa  3.62 (dd, 7= 9.8, 8.1) 66.4  3.56 (dd, 7= 10.4, 7.2) 66.9
H5b  3.69 (dd, 7= 9.8, 6.4) 3.58 (dd, 7= 10.4, 7.8)
Hia 3.98 (dd, J= 13.4, 3.5), 49.4  3.35(dd, 7= 11.5, 2.6) 50.0
H1b  4.566 (dd, J= 13.4, 1.9), 4.36 (dd, J= 11.5, 1.5)
H2’  3.91(ddd, 7= 9.8, 3.5, 1.9) 70.9  4.07 (br d-like, 7= 9.5) 67.4
H3'  4.59 (1H, dd, 7= 9.8, 9.2), 754  4.48 (dd, J= 9.5, 9.5) 75.8
H4  3.67 (1H,dd, 7= 9.2,9.2) 81.5 3.98(dd, 7= 9.5, 9.5), 79.3
H5  3.37 (1H, dd, 7= 9.2, 7.9) 81.1 3.29(dd, 7= 9.5, 3.8) 78.4
H6'  4.572 (1H,d, 7= 7.9) 103.1 4.60 (d, J= 3.8 Hz) 97.7
oooooao

a700 MHz, P150 MHz. *HOO OO OO (5 ppm) OOODOOODO0ODOOO0OO0OO0 (I/H2)
0000000000000 000:VIla:d : 4.33/4.42 (each 1H d, J = 12.0 Hz, C
H,Ph), 4.40/4.52 (each 1H d, J = 11.8 Hz, CH,Ph), 4.53/4.65 (each 1H d, J = 12.0
Hz, CH,Ph), 4.64/4.77 (each 1H d, J = 11.8 Hz, CH,Ph), 4.69/4.74 (each 1H d, J
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= 10.8 Hz, CH,Ph), 4.71/5.30 (each 1H d, J = 10.6 Hz, CH,Ph), 7.20--7.52 (30 H,

m, arom.). & .: 72.0/72.2/72.4/73.5/75.4/75.6 (CH,Ph), 127.6/127.8/127.9/127.97/

128.04/128.10/128.19/128.23/128.28/128.48/128.6/128.7/128.8/129.0 (d, arom.), 13

6.2/136.3/136.7/137.0/138.2/138.6 (s, arom.). VIIIb:d 4:4.29 (2H ,s, CH,Ph), 4.3

80/4.384/4.520/4.524/4.54/4.64/4.67/4.71 (each 1H d, J = ca. 12.0 Hz, CH,Ph), 4.

68/5.32 (each 1H d, J = 10.4 Hz, CH,Ph), 7.20-7.55 (30H, m, arom.). & .: 71.3/72
.2/72.4/73.3/73.9/75.8 (CH,Ph), 127.3/127.59/127.61/127.77/127.81/128.00/128.04/

128.11/128.23/128.53/128.61/128.70/128.8/129.0 (d, arom.), 136.0/ 136.1/ 136.7/1

37.3/138.4/138.9 (s, arom.).

ocooooao

O000DDDoDO0OO000DOoOXooooooao

Oo0o00oDDoODOOOvVINIOOS300 mg, 0.32mmol0 0000 000OOO?235 mgd OO O 90%
00000011 mIO0O0ODO0ODO 5000240 00000000DDODOO0OODOOODODOGO

Oo0o0oDoDOoOo0ooo0oX)D1ze g OO0 00 O0O0OO0OOODODDDODOOOOOOO
ugboobooooobooboboobooonn

oooooao

oooooD o4 mO0Ooooo0o4nmiDDDOODOO NaBH,O 20 mg, 0.54 mmolO O O O
ooooooooobooos3sobooooooz2vooobooooooboboooobooOod
oooboooooobOooooobooooooobooboooobobo1lsmgbODoooooboooOoo
OOOO0ODOCHCI; - MeOH =5 -1 - CHCI; - MeOH : H,0=6 - 4 : 100000000
OOoO00DDOO0O000OXoo46emgO0OO0OIX)DOOOOOO9B%D OO0OO0
ugboogood

[a 152* +13.9 (c= 0.41, MeOH)O lit.? [a ]5+13 (c = 0.92, MeOH), lit.3 (Yoshikawa
et al. Heterocycles, 2008, 75, 1397-1405) [a ],27 +13.5 (c= 1.0, MeOH)O 0 O O

000 (@ OWODOO¥BNWMROODDODODDODODODO0DO0D0DO0D0DO00D00000X
0o0o0Do0O0O0DDoOoOoooao

oooooao

00000000000 O0XO0O0DO0O0O00O0DO0000D0000o0moooooao
00000000000 O0XO0DO014.7 mg, 0.038 mmolD OO0 5% 000D O0O00OODO
0O0D01.5m000000 5000 2000000000000000000000316
mg0 OO DODODODOOS5SmIDOOOOOO0O0O0O00000 IIRAG7 00 D0O0O0O0OOODOOOO
0000000000000 00D0D0000D0O001a0014.3 mg, 90%0 0000000
oooao

oooooo

000000000000 00la0 0000000000000 D0000D0DO000O00O0
000000000000 O0O0O0DO0O0O0DDOoOoooao

00000000000 mp 178.5-180 ° C OMeOHO O O O .

00000 [o 1p°* +6-83 (c= 0.41, H,0).

0000000 D0O00O0IR (KBr): 3420, 1640, 1458, 1408, 1388, 1227, 1072, 1003 ¢

m~L.

0oooooooDooao

1H-NMR (700 MHz, CD50D) & : 3.61 (dd, J = 11.2, 5.6, H-6' a), 3.676 (dd, J = 11.
2, 4.8, H-6' b), 3.680 (3H, s, CH30S03), 3.682 (dd, J= 7.6, 2.0, H-3' ), 3.75 (d
d, J = 13.2, 8.6, H-1' a), 3.76 (ddd, J= 5.6, 4.8, 4.8, H-5' ), 3.81 (dd, J = 4.
8, 2.0 Hz, H-4' ), 3.86 (2H, d-like, J = 2.7, H-l1a and H-1b), 3.91 (dd, J = 13.2
, 3.2, H-1" b), 3.93 (dd, J = 10.6, 8.8, H-5a), 4.03 (br dd-like, J = ca. 8.8, 5
.2, H-4), 4.05 (dd, J = 10.6, 5.2, H-5b), 4.19 (ddd, J = 8.6, 7.6, 3.2, H-2' ),
4.37 (dd-like, J = ca. 2.5, 1.2, H-3), 4.62 (ddd-kike, J = ca. 2.7, 2.7, 2.5, H-
2).

13C-NMR (175 MHz, CD50D) & : 51.9 (C1), 52.3 (C1' ), 55.1 (CH5;0S03), 61.1 (C5),
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64.0 (C6' ), 69.6 (C2° ), 70.7 (C4 ), 73.7 (C4), 74.7 (C5 ), 75.6 (C3' ), 79.5
(C2), 79.6 (C3).
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OOoO0Dle0000O0O0oooooDDOOU4o0d (IRA

4003: C'"form OOX™ form0000000)I0D000D00O0D0OOX 0O00O0DOO
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(23) JP 5801723 B2 2015.10.28

BnOH, Ag,G0, O

HBr in AcOH "t CHCl;. rt R'
———-—-.—.'
OAc _ ] woR'
oR'

==

[XIV] (xv]
CHyONa, GHiOH, rt : [XVal : R'=Ac, RZ=Bn
[XVb] : R'=0H, R2=Bn

-20°G-0C T
z z BnG OBn
o R (94%)
OrR? [XVI} ©f8n
[XViI]

{XV1a): R'=TBDPS, R=H
[XVIb]: R'=TEDPS, Ri=Bn
[XVIc): R'=H. R*=Br

1 Hy, PKC), ag. AcOH, B0°C

ugboogood

gooao

gnoooag
—0oooogd
gxviioood

I1all O

65%
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c1)
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O

Ooo0oo0oOoood
Ooo0oo0ogoood

O

0 45
0oo
0oo
0oo
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0oo
0oo
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ooooao
2,3,4,6-0

THF, 40°C, Th
(64%)

O Ooooo
O 0Ooooo

OOooooogogdg

OooOoooo-e

O

O O

[Ic

O

I B
OO oO0ooog

ao
uno

O0Ooo0oooao

a
u

80 2) RA-400(CI" form)
-  BnO” —
3) NaBH, H0, 0°C
[}HIII] ‘ (45X from 13)
H OH H OH
ol N NOH  IRA-400J (X form) x OH
-+ .

ﬁ OH OH
HO

HO OH HO ©CH
(11

OO (3. Org. Chem., 2000, 65, 4498-4508) J 0O OODOO, 0DD0O00O00O00O0O

ocoooDooOosewd 0ooop2,3,4—0000—00000B —D
ugbooooobooboboobooooboob .- booo, 0DOoao
Vil THF O 40° COOOO0ODOOOO, 000000DO0CXI
g. oo, o0oob0gooobob,00oboobooboboXinapn
Oo0, NBH,0O0O0O0O0O0O0O0O0,0000O00C0O00 (e, X =
oo.

goboimmoboboo Xooooo, ooooboooboobonob
cooooOOoOoOooooooooooboOoOooargooooo

Amberite, Amberlyst, Dowex, AG, Diaion, Retardion 00O ) 00O OO
oo0oo0ooDoOooooDoooooDoDoooooDo (OH-o) oooo,
000000000000 WXOooOoooDooooood X form) O
OO0lcOODO0OO0OO0OO0OO, OO0 XODODODOOoooooooo (oo
000000000 Amberite 4003 (IRA 400J: ClI— form OO O OO
oooao

-0-0000-0 -D-0000000COCODODD (OOXvooooo

D-000O0O0 (30 g, 167 mmol) OO DOO (120m) D0ODO0OOOO03000000—0
00 (0mDO-100000000000000000000000O000O03000000
0000 (40m) 0000O0COOCOOOCOOOCOOOOOODOOOOOOOOOO
000000000000 0O00000 (o0oml) 0000000000 (500 mh)O

0000000000000 O00O0O00O0O00O0O00O0O00O0O00O0O0oOnoooon
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(24) JP 5801723 B2 2015.10.28

0000000000000000000(@9 )0 0000000000000

00000O00O0O0XIVODODOODOODO (66.5g, 97%) 00000000

00

06-0-0tert-0 00 000000000-B-D-00000000 (O00O0OXVIa)

00

OO0D0O0OXIV (66.5¢g, 162 moN000O00O00O00O0 (22.8 g, 211 mmol)
(92 g, 335 mmol)OMS 4A (83 g)D D DD DODDODDODO (0 ml) 000000

0000000000 000000000000000000000000000

000000000000 0000000000000000000000000

000000000002,3,4,6-000-0-0000-B-D-00000000 (

XvaD 0OODODOODOODO (73.2¢) 0000000000 DO0O0OO0OOODOO (73.
) 000000000000 (1.1g, 203mmol)D0 000000 (200 ml) 00O

ocooobOOO0OO0O0O0oO0OoooooOooODDOOOO0OO0DOoOoooDoOpB-D-DOO00OO

OO0 (oOOXxvibh)yDOOooooooo@DOO Xvod44.3g) 0000ODDODOOOOO

000 (2.7¢g) 00000000 (1.36g, 20 moDO0 O COOOCODOOOOO

Goml) 0000000 tert-000000O0O0O0OC0OCOODO (2.9 ml, 11.2 mmol)

ooooooooooboooobooOooobooboboogoobobogoooooooo
ocoooooOoOoOoOo GsompoOODODODODOODOOOOOON-0D0DO0DO0OO0

oooobooooooobooooobooooobooboooooboooooooooaon
oo00 4.2900ooooobobObOOOO0O0DOoOoooDbbobODD (Nn-000O0

-AcOEt, 10:1) 00 O0ODODO0ODODO0OD (XVla) 00003.1gd000 (XIV) 000

Dooooooo
00

02,3,4-00-0-0000-6-0-0tert-000000000000-B -D-000
0O (OOXVIb)OODOOOOo

000000 XVIa)(780 mg, 1.53 mmol) 00D O0OD0O00OO0OO0O (5 ml)
ODO0OoO00 (308 mg, 7.7 mmol, 60% DO ODOODOOO0)O0ODO0OOOOOO (O.
6mmoIDIDODDODOONODODD Gm)IOODOODOODOODOODOOOOO
000O000000000000 (oml) 00000n-0000000000
00 (vw/v, 1/1)0000000000000000000000000000
00000 (1.13¢)000000000000000000000000 (n-

-AcOEt, 20:1) ODDODOOO0O0O0O0O00D0 (Xvib) OODO0DO0O0O0OOOOOODOSS

mg, 76%0 0O 0O0OOO

00
02,3,4-00-0-0000-p-D-00000000 (COOXVIc)DOOOOO

000000 (XVIb) (1 g, 1.26 mmol) DO OODOOOCOOOOOO (20 ml)
1MTHFQ.7 ml, 2.7mmol) 000D COODCOOCOODOOCOOOOOOOOOOOO
000000000 O000000000000000000000000000

OCOo0D0ODOO0OO0000O0O00O0Q00 (n-0DODO0O-AcOEE, 10:1) OOODDOOOOOO
Xvic) 000 0O0O0opooooODbDDOe671 mg, 97900 0C0O0ODODO

obooo

coooD2,34-00-0-0000-6-0-0000000O000O0DO0DCCDO-B-D-0000O0O

OO0 @DOXxvinHoooooo

000000000000000000000000 (TF,0, 0.6 mL, 1.6 mmol
00000O02,6-lutidined (0.4 mL, 1.5mmol) DO OOC0COOC0OO (12 mh)
000000000000 0O000O000O00000 (XVic) 0000000

goo0o-2000000CO0OO00DOO0O-20000000000000O0MO0OO0DODOOOO

gooao
ugbodaao
oooano

oboboooooboobobobooooboobooboboboooobobobao
cooooOOO0OO0O0O0oO0ooooob0 RoomooooooooboDoooOoo
OOoOO0ODD0 (m-0000-AcOEt, 20:1) 00 O0O0O0O0O0O0DOOO0O (xvi) 00O
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(25) JP 5801723 B2 2015.10.28

0000000000282 mg, 940000000
oooooao
OO0 (Vi) 0000000000000 0DO0oO0ooao

[a ]5%* +11.0 (c= 1.13, CHCI5). IR (neat): 1456, 1377, 1308, 1213, 1148, 1073,
963 cm™*. *H-NMR (700 MHz, CDCl3) & : 3.44 (1H, dd, J = 10.0, 9.0, H-4), 3.52 (1
H, dd, J = 9.0, 7.6, H-2), 3.56 (1H, ddd, J = 10.0, 6.2, 2.0, H-5), 3.67 (1H, dd
, J=9.0, 9.0, H-3), 4.41 (1H, dd, J= 10.6, 6.2, H-6a), 4.52 (1H, d, J = 7.6, H
-1), 4.56/4.71 (each 1H, d, J= 11.0, PhCH,), 4.58 (1H, dd, J = 10.6, 2.0, H-6b),
4.66/4.92 (each 1H, d, J = 11.7, PhCH,), 4.77/4.952 (each 1H, d, J = 11.0, PhCH
5), 4.89/4.956 (each 1H, d, J = 11.0, PhCH,), 7.23-7.37 (20H, m, arom.). *3C-NMR
(175 MHz, CDCl3) & : 71.1 (PhCH,), 72.3 (C-5), 74.7 (C-6), 74.9/75.0/75.7 (PhCH
5), 76.3 (C-4), 82.0 (C-2), 84.4 (C-3), 102.0 (C-1), 118.6 (g, J = 317, CF3S03),
127.8/127.9/128.0/128.1/128.16/128.23/128.3/128.39(2xC)/128.44/128.5/128.7 (d,
arom.), 136.9/137.2/138.12/138.16 (s, arom.). FABMS (pos.) m/z: 695 [M+Na]™.
oooooao
01,4-00000-1,4-[D00-[0000-6-0000-1,2,3,4-000-0-0000-B -
0-00000000-6-0000000000000DO0DO0-0-000000000000
000000000000 D0O00D0OoOOXIa0d0o0o000a0
000000000000 D0DO00O0O0O0¢triflated0O00002,3,4-00-0-0000-B
-D-0 0000000 (MO0OXVIc)D230 mg, 0.34 mmol0 000 00D0DO0OO0OODOOO
O VIIO(S5 mg, 0.23mmol)0 00 000O0D0O000O0 (O.5mD)00D0D0O0OO0OODOOO
0000000000000 000000D0D000O00O0O0O0DDOO0OooooOoOan
0000000000000 000000 (CHCIs-CHzO0H, 200:1) 00000000
O (Xllla) 0000000000000 161 mg, 64%0 000000
oooo

OO0 (Xllla) 00000000000 D0D0DO0O0OOO0
[a 152* +9.94 (c= 1.63, CHClI;). IR (neat): 1589, 1497, 1454, 1362, 1250, 1223,
1153, 1100, 1030 cm~*. *H-NMR (700 MHz, CDCl3) & : 3.364 (1H, dd, J = 8.8, 8.8,
H-4' ), 3.366 (1H, dd, J = 8.8, 7.8, H-2" ), 3.43 (1H, dd, J = 13.0, 7.2, H-6" a
), 3.61-3.64 (1H, m, H-1a), 3.636 (1H, dd, J= 8.8, 8.8, H-3' ), 3.642 (1H, dd, J
= 10.4, 8.8, H-5a), 3.69-3.73 (1H, m, H-1b), 3.70 (4H, dd, J = 10.4, 6.0, H-5b)
, 3.75 (1H, dd, J = 13.0, 2.8, H-6' b), 3.76 (1H, ddd, J = 8.8, 7.2, 2.8, H-5 )
, 4.04 (1H, br dd, J = ca. 8.8, 6.0, H-4), 4.18 (1H, dd, J = ca. 1.8, 1.8, H-3),
4_42/4_43/4.47 (each 1H, d, J = ca. 12.0, PhCH,), 4.48 (1H, d, J = 7.8, H-1' ),
4.49-4.51 (1H, m, H-2), 4.49/4.50/4.56/4.58/4.63/4.64/4.772/4.776/4.83/4.86/ 4.
93 (each 1H, d, J = ca. 12.0, PhCH,), 7.16-7.35 (35H, m, arom.). *3C-NMR (175 MH
z, CDCly) & : 47.2 (C-6 ), 47.5 (C-1), 66.5 (C-5), 66.9 (C-4), 70.7 (C-5 ), 72
.0/72.2/72.4/73.6/74.3/74.8/75.7 (PhCH,), 77.5 (C-4 ), 81.7 (C-2" ), 82.3 (C-2)
, 82.5 (C-3), 83.9 (C-3 ), 103.1 (C-1' ), 120.8 (g, J = 318, CF3S05;7), 127.6/12
7.76/127.82/127.9/128.0/128.1/128.3(2xC)/128.37/128.44/128.49(2xC)/128.51(2xC)/1
28.59(2xC)/128.68/128.73/128.79/128.82/129.1 (d, arom.), 135.95/135.99/136.6/137
.1/137.4/138.0(2xC) (s, arom.). FABMS (pos.) m/z: 943 [M-CF3SO;7]".

OoOoo0oooog
O 0Oooo

DO0o0o0a0

0000000000000 0Ilc00O00000

080% 0O0OOO (10mL) O 10% Pd-C (600 mg) D0 DD O0ODOD0OO0OOOOOOODO
0000000009 mg, 0.088 mmolO 0 80% 0O OOO (Gml)00O0OOO0OOO
0000000000000 000000000000000000000000000
0000000000000 O000O00O0O00O0O00O0O00O0O0OOoOooOoooooo (
90 mg) 00D O0DO0ODO0ODOOOOODOOOD @5mg) 000000000000
000000 (m) 000000000 IRA400) (CI- form, 2.5¢g) 0000000
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(26) JP 5801723 B2 2015.10.28

0000000000000 000000000000000000000000000
000000000000 0000042mg0 0000000000 DO0DODOODNaBH,
(90 mg, 2.4mmol) 0D (OmMDOIODDODDOODODODODOODDODODO2M OO0
OpH40 00D 000D DO0O0D0DOO0OO0ODODOODO15S0 g0 0000D0D0O00DO0DODO0
000000000 (CHCIz/MeOH, 10/1 - 4/1) 00000000000 (Ic) DOODO
000000 D014.0mg, DODOODOOXINMMa0 DO DO O45%0 000000
oooooo

[a 1523 +4.3 (c= 0.6, H,0), H-NMR (700 MHz, D,0) & : 3.51 (1H, dd, J = 11.7, 5
.6, H-6" a), 3.62 (1H, dd, J= 11.7, 3.6, H-6' b), 3.63 (1H, dd, J = 7.8, 1.8, H-
3 ), 3.68 (1H, dd, J = 13.2, 9.2, H-1' a), 3.71 (1H, ddd, J = ca. 5.6, 5.6, 3.6 10
, H-5 ), 3.73 (1H, dd, J = ca. 5.6, 1.8, H-4 ), 3.79 (1H, dd, J= 13.0, 4.0, H-
la), 3.83 (1H, dd, J = 13.0, 3.0, H-1b), 3.850 (1H, dd, J= 11.0, 8.2, H-5a), 3.8
54 (1H, dd, J = 13.2, 3.2, H-1' b), 4.02 (1H, ddd, J = ca. 8.2, 4.8, 3.0, H-4),
4.04 (1H, dd, J = 11.0, 4.8, H-5b), 4.15 (4H, ddd, J = 9.2, 7.8, 3.2, H-2' ), 4.
36 (1H, dd, J = ca. 3.0, 3.0, H-3), 4.66 (1H, ddd, J = ca. 4.0, 3.0, 3.0, H-2).
13C-NMR (175 MHz, D,0) & : 50.9 (C-1), 52.7 (C-1' ), 61.9 (C-5), 65.0 (C-6" ), 7

0.2 (C-2 ), 72.0 (C-4' ), 72.7 (C-4), 75.4 (C-5 ), 75.8 (C-3' ), 79.7 (C-2), 8
0.3 (C-3).
oooooao
oooooao 20
0000000000000 000000D0O0O0O0D0O0O0O0D0D0O0O0O0O0O0oOoOoOoODOan
0000000000000 D3 0000003 -epi-103 -epi-70 0000000
Oo-0-1,2,3,4-00000000-a0 -O0-0000000XVINIOOOOOOOOOOOO
00000000000 XIXOO0ODO0OO0O0ODO0OO0OO00OO0O0O0OO0' 0000005 -epi-10
O0a -0-000000000000000XXINIDOOOO0OO0OO0OO0OO0OO0OOOO0OOOOO
oooooao
oooQoo
‘ OR
H R y 30
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—_— » xrirl
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. OH
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—" st OH
%) NaBH,, H;0, 0°C Ho/\(i
Ci
3 HO OH 40
HO OH (1]
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[XVIIl) [(XIX] {50% via 3 steps) [14] St
OoO0o0oo0oo0od
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2 O, ,OR'  EBnBr.NaH O. .0BN 150, 26-utidine
RO DMF, 0t (4% TBDPSO | TH. 28 ki
i
HO™ OH RO® OR po—
OH o) OR
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Blair D. Johnston et al.OSynthesis of Sulfonium Sulfate Analogues of Disaccharides an
d Their Conversion to Chain-Extended Homologues of Salacinol: New Glycosidase Inhibito
rs0The Journal of Organic Chemistryd OO O OO OVol.71, No.30p.1111-1118
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0000000Vl 299, No.40p.253-269
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