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9) CuI, K2CO3,
MeNH(CH2)2NHMe, A

10) TBAF, THF
11) SO3-pyridine, iPr2NEt

DMSO, CH2Cl2, 23oC
12) TBSOTf, NEt3, CH2Cl2, -78oC

13) acrolein, GH-1st gen. (10 mol%)
     CH2Cl2, 23oC, 1h

14) N,N-Diethylaniline, BHT, MeCN,
      95oC, 7h
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15) TiCl4, 4Å-MS, CH2Cl2, -78oC
benzene, 23oC

then Martin Sulphurane, benzene,
23oC

16) B, n BuLi, THF, CuBr•Me2S
      -78oC
      then compound C -78oC
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21) DDQ, SiO2, MeCN, H2O 
22) NaClO2, NaH2PO4, 
      2-methyl-2-butene
        Pinnick oxidation

19) TsOH•H2O, benzene
20) POCl3, DMF, CH2Cl2
      Vilsmeier-Haack reaction
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17) NaBH4, EtOH, 0oC
18) Cbz-Cl, K2CO3, 
      iPr2NEt, THF, H2O

23) CH2N2, THF, 0oC
24) TMS-I, 
2,6-di-t Bu-4-Me-pyridine
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25) Et3N•(HF)3, THF
26) NCS, CH3CN
27) NaBH4, EtOH
28) BzCl, pyridine

1) D-proline(4 mol%), PhNO, DCM
then NaBH4, MeOH, 0oC
2) Zn, AcOH, EtOH, 23oC
3) TBSCl, imidazole, DMAP,DMF, 0oC

4) Me3OBF4, proton-sponge, 4Å-MS
5) HCl, MeOH, 23oC
6) SO3-pyridine, iPr2NEt
DMSO, CH2Cl2, 23oC
Parikh-Doering1
7) CBr4, PPh3, CH2Cl2, 0oC
Ramirez reaction
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1) Tf2O, pyridine, DCM
2) Pd(OAc)2, A, DavePhos,
    KF, THF

3) Pd(OAc)2, B, RuPhos
     K2CO3, PhH/H2O
4) TMSOTf, DIPEA, DCM
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5) Co(thd)2, O2, Et3SiH, TBHP 
Mukaiyama hydration
then NfF, DBU, THF, -78oC

6) Ti(Oi Pr)2Cl2, CH2(ZnBr)2
Takai-Lombardo reaction
Barnych-Vatéle modification
(Nysted reagent)
7)Pd/C, H2, MeOH, rt
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8) PCC, Celite, PhH,70 oC
then 2M HCl, THF, 70 oC

O

8’) PCC, NH4OAc, 4Å MS
     DCE, 80oC
9’) HONH2 • HCl, pyridine, 60oC
then DMAP, Ac2O, rt
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10) Pd(OAc)2, PIDA
AcOH/Ac2O, 100oC
11) K2CO3, MeOH, rt
12) Fe(NO3)2 • 9H2O, O2,
      PhMe, 40oC
13) Tf2O, pyridine, 40oC
14) Pd(dppf)Cl2, NEt3, CO
      PhMe/MeOH, 60oC
    then TBAF, rt
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O

O

Me H

Me7’’’) SeO2, dioxane, 60oC
then DMP, DCM
8’’’) Pd/C, H2, MeOH, rt

9’’’) DBU, THF, rt
10’’’) NaBH4, MeOH H
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11’’’) I2, PIDA, DCM, 0oC
then TBAF, rt
Suarez reaction
12’’’) NaH, CS2, MeI, THF
13’’’) AIBN, BU3SnH, 
       PhMe, 80 oC
       Barton Mc-Combie

14’’’) C, HFIP, 80oC
     then sat. aq. K2CO3,
     MeOH,  rt
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cephanolide A

cephanolide D

8’’) TBAF, THF, rt 
9’’) InCl3, Ph2SiHCl
      DCM, rt
10’’) phthaloyl peroxide, HFIP
      then sat. aq. NaHCO3, MeOH, rt
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