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1 PA(OAG),, PPhy, EtsN, THF, 60 °C 27 (20%) + 28 (30%) 1 Pdj(dba)s, EtsN, PhMe, 80 °C complex F
2 Pd(OAC),, PPhy, Et;N, MeCN, 75 °C 27 (15%) + 28 (40%) 2 Pd(PPhy),, Et;N, DMF, 80 °C 33 (10%) + 34 (13%)
3 Pd(OAc),, Na,COs, TBAB, MeCN/H,0, 70 °C complex 3 Pd(PPhy)s, EtsN, MeCN, 75 °C 33 (43%) + 34 (45%)
4 Pd(PPha)s, EtsN, DMF, 80 °C 28 (25%) 4 Pd(PPha)s, K,CO4, MeCN, 75 °C complex
5 Pd(PPhj),, EtsN, MeCN, 75 °C 28 (61%, 51%®) 5 Pd(OAc),, PPhg, EtsN, THF, 60 °C 33 (30%) + 34 (35%) + 35
6 Pd,(dba)s, EtsN, PhMe, 100 °C 28 (<5%) 6 Pd(OAC),, PPhg, K,COs, TBACI, PhMe, 80 °C complex
Y Pd,(dba),, Et,N, dppf, PhMe, 100 °C complex 7 Pd(OAC),, PPhy, Et,N, Ag,CO,, THF, 60 °C complex
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1 PHPPhy),, B;Pin;, PhMe or THF, 80 °C 36 h 82% (1:1:1) DCM, 0 °C
2 (PPhs),RRCI, B,Pin,, PhMe or THF, rl 1o 80 °C 12 h complex
3 CuCly, DMAP, B,Ping, HO/THF, n24 h <10% (complex)
4 PCys, Py, MeOH, 1 h 0% (1:37:9.4)
conjugate boryiation/oxiaation s 39, NaOFBU, B,Ping, THF, 136 h nomn
6 CuCl, PCy3, NaOBu, ByPiny, MeOH/THF, rt 24 h nomn
7 CuCl, rac-BINAP, KOHBu, B,Pin,, THF, nt 24 h 85% (1:1.4:1.2)
CuCl, 39, NaOrBu, B,Pin,, THF, 0°Cton3h 81% (0:1.9:1)
9 CuCl, dppb, NaOFBu, ByPing, THF, 16 h 90% (0:2:1)
10 CuCl, dppt. NaOFBu, B,Pin,, THF. dt 24 h 85% (3:4:1)
n CuCl, DPEphos, NaO-Bu, B,Pin,, THF, 1 36 h 88% (6:3:1)
12 CuC, KOHBy, B,Piny, THE, 12 0 80% (5:4:1)
CL-1 - 13 CuCl, NaO#Bu, B,Pin,, THF. 112 h B4% (2:4:1)
llganaless Lu-catalyzed 1,b 14 Cucl NcOrB: :,rn:;,mn: nizh w‘t-:l 12:1)
15 CuCl, NaOFBu, B;Ping, HO/THF, 11 36 h 4% (0:11:1)
- 16 [Cu(PPhy),F-2MeOH], rac-BINAP, B, Piny, Phie or THE, 1 7 h 90% (0:1:1.6)
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conjugate borylation/oxidation conditions
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 ligandless Cu-catalyzed 1,6-borylation conditions reported by Yun 
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Prins-type opening　of epoxide
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McMurry-type reduction conditions
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(1.3%  overall yield)
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protection of ketone to prevent lactol formation 
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assymetric synthesis
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