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50% 8

KH, t-BuOK

FeCl3, THF, DMF

CeCl3, NaBH4

MeOH, -78 °C

72%
2. NaCl

96%

1. Hg(OCOCF3)2
HgO, THF, 0 °C

76%
42

-78 °C, 90%

5a R1 = OH, R2 = H

5b R1 = H, R2 = OH

5a : 5b = 1: 2.5

6a R1 = OH, R2 = H

6b R1 = H, R2 = OH

6a : 6b = 1 : 2.5

I2, CH2Cl2, 0 °C

7a I = exo
7b I = endo
7a : 7b = 4.6:1

ethyl acrylate
NaCNBH3, Bu3SnCl
t-BuOH, AIBN, 85 °C

+

7c I = exo
7d I = end
7c : 7d = 2:1
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a: MAD/DIBAL/
n-BuLi/toluene/-90 °C 0 1

b: MAD/DIBAL/
CH2Cl2/-90 °C 1.9 1
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10a: R1 = OH, R2 = H

10b: R1 = H, R2 = OH

TBAF, THF, 0 °C

CH2Cl2, Et3N THF, -78 °C

pyridine CH2Cl2, 0 °C

88% 2 steps
2 11 12

13 14

-50 °C

radical scavenger
42% 3 steps
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BnO

OH

HHO

EtO O EtO O

O

OBn
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O

HRO

O

OH

OBn
OBn

EtO

O

RO H NaBH4
CeCl3
MeOH

OH

OH

OBn
OBn

EtO

O

HO H

0 °C,76%
R = H

19
15 R = H
16 R = MOM

8

1 eq Jones or
Dess-Martin

reagent

EtONa, EtOH

90%
17 R = H
18 R = MOM

50%
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H
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HO
HO
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1. NaBH4, MeOH 1. H3O+, H2O, 40 °C

MOMCl, CH2Cl2
i-Pr2EtN, 83%

MeOH, CeCl3
NaBH4, 81% NIS, CH2Cl2, -20 °C

1. Hg(OCOCF3)2,
HgO, THF, rt or 0 °C;

NaCl

NaCNBH3, Bu3SnCl
AIBN, t-BuOH, 85 °C

22

1. H3O+, MeOH,
50 °C, 81%

92%

26a = E
26b = Z
26a : 26b = 3:1

23

4 : R = H
20: R = MOM

2. LAH, THF, 0 °C
84%, 2 steps

25

29a
29b

2. TBDMSCl, Im,
DMF, DMAP, 81%

27a R= H
28a R= TBDMS

2. NaBH4,O2,DMF
44% two steps

21

2. SOCl2, Py, 0 °C
77% 2 steps

82%
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32

100 °C, 81%

31

i-Pr2EtN, CH2Cl2
35 °C, 66%, 3 steps

30

1,2-dibromo-1-ethoxy
ethane, CH2Cl2,
dimethylaniline, 0 °C - rt

0 °C - rt

MOMCl

TBAF, THF

or
NBS, CH2Cl2,
-20 - 5 °C12

33a endo OC2H5
33b exo OC2H5

t-BuOK, toluene

33c

+

������ ��
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