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1) NaH, THF, then
NaOH, EtOH, H2O, reflux

2) CDI, THF; MgCl2,
MeOCOCH2CO2K, reflux
3) cyclobutanone, TiCl4,

pyridine, THF, RT
67% over 3 steps

E/Z 2:1

4) InCl3, DCM, 80 °C
92% from (Z)-A, r.r. 15:1

4)’ InCl3, hv (365 nm),
DCM, 80 °C

67% from (E)-A, r.r. 15:1

5) LiCl, H2O, DMSO, 180 °C
65%

6) NaHMDS, TBSOTf, THF, 0 °C
then NaHCO3, m-CPBA, DCM, 0 °C

87%, d.r. > 20:1

7) MOMCl, DIPEA, DCM, RT
92%

8) NaBH4, MeOH, RT
96%

9) HONH2
. HCl, pyridine,

120 °C
86%

10) SOCl2, DCM, -40 °C
then DIBAL-H, -40 °C to RT

then neutral alumina

46%

11) DMP, DCM, then DBU, 40 °C
      88%
12) LiHMDS, HMPA, MeI, THF, -78 °C to RT
      then 6 M HCl, MeOH, 60 °C
      87%

13) PtO2, H2 (1 atm), AcOH/EtOAc,
then DMP, NaHCO3, DCM, RT

69%

14) (TMSOCH2)2, TMSOTf, DCM,
-40 °C to 0 °C

88%

15) PhSeCl, LiHMDS, THF,
-78 °C to -20 °C,

then aq. H2O2 (30%), pyridine,
DCM, 0 °C

72%
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16) MeMgBr, CuI, TMSCl, NEt3,
THF, -40 °C, then Pd(OAc)2,

MeCN, RT
61%

17) PtO2, H2 (10 bar), EtOAc, 90 °C
93%

18) Na, glycol, N2H4 . H2O,
160 °C to 210 °C

19) 6 M HCl, acetone, RT
66% over 2 steps

20) AIBN, NBS, CCl4, 78 °C,
then LiBr, Li2CO3, DMF, 130 °C

76%
21) ZnI2, Et3SiH, DCE, RT

64%
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