
HO

Me

HHO

Me O O
O

OH

1) Cp2ZrCl2, AlMe3, H2O
    DCM, – 25 → 20 °C
    then, I2, Et2O, – 25 → 20 °C
2) TBDPSC, imid, DMF,
    – 0 → 20 °C

I

TBDPSO

(83 % o2s)

ClZn

TMS
3) Pd(PPh3)4, THF, Et2O
    – 25 → 20 °C

(93 %) TBDPSO

TMS

4) K2Os4•H2O
(DHQD)2Pyr
MeSO2NH2
K3Fe(CN)6, K2CO3

(81 %, 96:4 e.r.)

OH

TBDPSO

TMS

OH

Me

5) (COCl)2 & DMSO (2 eq.) 
    then Et3N (89 %)

6) H2CCHMgBr, LaCl3•2LiCl
    (3.7:1 crude, 20:1 d.r. 75 %)
7) TBAF 2.1 eq. (97 %)

O

O

Me
HO

OH

OH

Me
HO

8) TEMPO, DIH (52 %) 9) (PPh3AuNTf2)2•PhMe, H2O (98 %) O

O

Me
HO

O

I

COOtBu

Me

10) A, Pd(OAc)2, Ag2CO3 (88 %) O

O

Me
HO

O

COOtBu

11) SmI2, TPPA, 2,4,6-TTBP
     (58 %, 1.3:1 r.r., >20:1 d.r.) O

O

Me
HO COOtBu

OH
Me

12) TFA
13) TMSCHN2, MeOH
14) DBU, 65 °C

O

O

Me
HO COOMe

OH
Me

15) SmI2, TPPA, tBuOH
      (54 %, > 20:1 d.r.)

O
O

Me
HO

HO Me H
Me

O

16) TMSOTt, Et3N
17) LDA, then DBDMH
      (60 % NMR, > 20:1 d.r.)
18) AgOAc, DMF (> 20:1 r.r.)
19) HCl (1 M), THF

O
O

Me
HO

Me Me

O
HO

(45 % o4s)

A:

X= I: DIH
X = Br: DBDMH

N
N

O

O

Me
Me

X

X
N N

OO

N

OMe

N

MeO

NN

(DHQD)2Pyr

PN
N

N
OTPPA

OH

tBu

tBu

tBu

2,4,6-TTBP

≡

Ph

H H

HH

EtEt

defines confi-
guration @ C12
dictates diastereoselective instal-
lation of all other stereocenteres

2 products

(77 % o3s, 20:1 r.r.)
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