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OH 1) CBr4, PPh3, DCM
-20C, rt, 1 h

2) CuI, NaI, DMF
K2CO3, rt, 16 h

OH

56% over 2 steps

3) Zn-Cu, H2O:iPrOH
rt, 36 h, 62%

4) VO(OiPr)3, xx, CHP
toluene, rt, 64 h, 79%HO

OH

5) Et2NH2
+Cl-, Ti(OiPr)4

DCM, rt, 5 days, 71%

OTBDPS

6) TBDPSCl, Im, THF
0C to rt, 18 h, 74%

7) TBCO, DCM
-78c to rt
18 h, 90%

8) TBAF, AcOH
THF, 80%

9) DMP
OH

, cat. CSA
40C

(12.5 eq.)
64% (95% brsm)

11) TMSCN (2.5 eq.)
cat. BF3*OEt2
DCM, rt, 98%

12) H2, Pd-BaSO4
quinoline, PhH
rt, 90%

13a) 30mol% HGI
toluene, reflux

13b) 30mol% HGII
toluene, reflux

14b) mCPBA
DCM, rt, 2 h

99%
S,S:R,R 1:3

15b) DIBAL-H, THF
-78C to -40C
16b) MgBr, THF, 0C
51% over 2 steps, 1:1 dr

17b) TrisCl, DMAP, DCM
rt, 65%

18b) LiCuBr2, DCM
60C, quant.
94:6 dr

19b) HBr, DCM, 93%

14a) mCPBA, DCM
rt, 2 h, 97%O

O
Br

H

Cl
H

CN

15a) DIBAL-H, THF
-78C to -40C
16a) MgBr, THF, 0C
31% over 2 steps, 3:1 dr

17a) TrisCl, DMAP, DCM, rt
18a) LiCuBr2, DCM, 60C
53% over 2 steps, 3:1 dr

19a) cat. CSA, MeOH
94%, 3:1 dr

10)

N
OH
OH

N

O
CAr3

O
CAr3

Ar = 4-tBuPh
xx

HO
a) R1=CN, R2=H
b) R1=H, R2=CN
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