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20a: R = CO,Me
20b: R = CH,OH

20c:R=H
20d: R = TMS
:/COZME }/OH :XSnﬂBLI3 — CO,Me —  TMs
22a 22b 22c 22d 22e
entry reactant 22 reaction conditions yieldb
1 22a Pd(OAc),, PPh,, Ag,CO;, MeCN, 120 °C trace
2 22b Pd(OAc),, PPh;, Cul, Et;N, MeCN, reflux ~ ND
3 22¢ Pd(PPh;),, PhMe, reflux; DDQ, DCM, rt trace
4 22d Pd(PPh,),CL, Et;N, CH,CN, 100 °C ND
5 22e Pd(PPh;),Cl,, Et;N, CH;CN, 100 °C 60%
6 22e Pd(PPh;),, Et;N, CH,;CN, 100 °C 52%
7 22e Pd(PPh,),Cl,, Et;N, DMF, 100 °C 71%
8 22e Pd(PPh,),Cl,, Et;N, DMF, 120 °C 68%
9 22e Pd(PPh,),Cl,, Et;N, DMF, 80 °C 59%

“Reactions were performed on 20 mg of 21 scale. ND = not detected,
DDQ = 2,3-dichloro-§,6-dicyano-1,4-benzoquinone, DMF = N,N-
dimethylformamide. “Isolated yield.
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.CO,Me  conditions

Yield*
Entry Conditions

31  epi-31
| MeLi (4 equiv), Cul (2 equiv), THF, 0 °C trace  30%
2 AlMe; (5.0 equiv), Ni(acac)z (0.1 equiv), LiBr (3.0 equiv), THF, 0 °C 20% ND
3 AlMes (5.0 equiv), Ni(acac)z (0.1 equiv), THF, 0 °C 42%  ND
4 AlMe; (5.0 equiv), Ni(acac): (0.5 equiv), THF, 0 °C 35% ND
5  AlMe;s (5.0 equiv), Ni(acac), (0.1 equiv), EtOAc, 0 °C 36% ND
6  ZnMe: (5.0 equiv), Ni(acac)z (0.1 equiv), LiBr (3.0 equiv), THF, 0 °C No reaction



.CO,Me  conditions

Me
20dH O
Yield”
Entry Conditions

31  epi-31
7 MeMgCl (2 equiv), MnCl> (0.3 equiv), CuCl (0.05 equiv), THF, 0 °C 13%  70%
8  AlMes (4.0 equiv), CuBr (0.1 equiv), THE, 0 °C 52%  18%
9  AlMe; (4.0 equiv), CuBr (0.1 equiv), TMSCI (3.0 equiv), THF, 0 °C 68%  25%
10 AlMe;s (4.0 equiv), CuBr (0.1 equiv), TMSCI (3.0 equiv), THF, rt 70%  24%
11 AlMe;s (4.0 equiv), CuBr (0.1 equiv), TMSCI (3.0 equiv), THEF, -30 °C 53%  39%
12 AlMe;s (4.0 equiv), CuBr (0.3 equiv), TMSCI (3.0 equiv), THE, rt 72% 19%

“Isolated yield, ND = not detected.
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Entry Conditions Yield"
] EDCI (3 equiv), DMAP (0.1 equiv), DMF, rt to 100 °C 10%
2 EDCI (3 equiv), DMAP (0.1 equiv), DCM, rt 22%
3 DCC (3 equiv), DMAP (0.1 equiv), DCM, rt 25%
4 Mukaiyama’s reagent (2 equiv), EtsN (3 equiv), DCM, rt 40%
5 TsCI (1 equiv), 1-methylimidazole (2 equiv), CH3CN, rt 15%
6 BOP-CI (1.3 equiv), EtsN (3.0 equiv), DCM, rt 54%
7 TCBC (2 equiv), EtsN (3 equiv), THF, 0 °C; DMAP (2 equiv), PhMe, 66%
75 °C
“Isolated  yield. EDCI = 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide

hydrochloride, DMAP = 4-(dimethylamino)pyridine, DMF = N,N-dimethylformamide,



YAMAGUCHI MACROLACTONIZATION

Formation of the mixed anhydride (R = 2,4,6-trichlorobenzoyl):
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37 cephanolide C (3)

conditions

DDQ, DCM/H,0 (1:1), rt, 10 h
Co(OAc),, TBHP, CH;CN, 50 °C, 12 h
CrO,, 3,5-dimethylpyrazole, DCM, rt, 2 d

Cr0O,, 3,5-dimethylpyrazole, DCM, 50 °C, sealed
tube, 2 d

CrO;, 3,5-dimethylpyrazole, DCM, 70 °C, sealed
tube, 2 d

CrO,, AcOH, DCM, rt, 1 h
PCC, Celite, PhH, 70 °C, 24 h
Rh,(cap),, TBHP, NaHCO,, DCE, 40 °C, 7 h

Ru(I1)(BPGA), PIDA, F;BzOH, H,0, (CHCl,),, 50
°C, 24 h

Ru(I1)(BPGA), PIDA, E.BzOH, (CHCL,),, H,0 50
°C, 24 h; PCC, 0 °C, 30 min

result

no reaction
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ND
3 (36%)
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[Ce’/ Ce™]
2 +-BuOOH — t-Bu0O,” + t+-BuO’ + H,0

t-BuO’ + PhEt —> t-BuOH + PhEt
PhEt" + +-BuO,’ —  PhEtOOT

[Ce*'/ Ce’"
PhEt" + ~~-BuOOH — PhEtOOT + H'
-BuO” + ~-BuOOH — -BuQ,” + t-BuOH

2 t-BuQ,’ —> 2 -BuO” + O,

PhEtOOT ->  PhEt=0O + t-BuOH

Molecules 2010, 15, 747.
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