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1). 2 eq. EtMgBr, TIPSCl, THF
2). PPh3, CBr4

3). Mg, Li2CuCl4, then 1
4). TBAF

5). DIBAL, hexane, 0°C to reflux,
then LiCl, Me3SnCl, THF/hexane
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1). Mg, THF, 2
2). PDC, DMF

3). ethylene glycol, CSA, PhH, 80°C
4). Imidazole-Ts, NaH, THF

1). BF3·OEt2, TMSCCLi
2). MOMCl, DIPEA,
3). K2CO3, MeOH
4). Cp2ZrHCl, NBS

1). A, Pd2(dba)3, PPh3, DMF, 65°C, 80%
2). Li2(PMBOCH2)Cu(thiophene)CN, TMSCl, THF, -78°C

3). n-BuLi, Et2O, -78 to 0°C, then NCCO2Me, -78 to 0°C, 62%, o2s 
4). (+)-Me-CBS, catecholborane, CH2Cl2, RT, 90%ee, 31%

13). MsCl, Et3N, THF, 0°C, then CH2N2, -50°C
14). hv, t-BuOH-Et2O, RT, 12% o2s

15). KDA, Et2O, then Tf2O, -78 to 0°C, 55%

5). C, t-BuLi, Et2O, -78°C, then 
(Mg + BrCH2CH2Br), RT, then Evap, 

THF, -78°C, D, -78 to RT, 53%

6). KHMDS, THF, thenNCCO2Me, -78 to 0°C, 51%
7). BCl3, -78 to -30°C

8). DMP, pyridine, H2O-CH2Cl2, RT
9). NaClO2, NaH2PO4, 2-methyl-2-butene, MeOH-H2O, RT

10). MOMCl, Et3N, CH2Cl2, RT
11). KHMDS, THF, then NCCO2Me, -78 to 50°C

16). Pd(OAc)2, P(OMe)3, CO(500 psi),
 Et3N, THF-MeCN, RT, 70%

17). HCO2H, RT, 79%

12). TMSOTf, HC(OMe)3, CH2Cl2, 
-78 to 0°C, 83-92% o6s
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