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X 0
1) m-CPBA, KQCOS
(@) CH2C|2, rt, 70%
N -
C}VO Me  2) zn powder
THF/H,0, tt, 62% o)
H (B-/o-OH = >19:1) OH(®)

Y.-J. Li et al., Eur. J. Org. Chem. 1932 (2011)

Cr(CO)s N PPN

OO > >
® CH,Cl, toluene
NMes  _qo°Ctort 85 °C

53% (2 steps)

J. Barluenga et al., Org. Lett., 4, 2719 (2002)

/0
O
1) BF5-OEt, 1) EtgN
CH,Cl,, —20 °C formalin, rt
& 2) H,, Pd/C 2) MeOH-6 M HCI aq.
0] conc. HClI aq. rt
{ MeOH, rt 67% (2 steps)
N 94% (2 steps)
BnH
L. E. Overman et al., J. Org. Chem., 58, 4662 (1993)
1) reagent A
K>COs3
1) SO.Cl; (1 eq) CuS0,-5H,0
MeCN, rt; MeOH, rt
imidazole (2 eq), rt 75%
NaN; (1 eq) > reagent A L-Phe > compoud B
2) AcCl, EtOH, rt 2) BnNH,
63% (2 steps) DCC, HOBt
DMF, rt

90%

Ph
0 compound B 0 J:

AcHN > AcHN

\)kSAPPhg THF-H,0 © \)K” CONHBn

rt

80% E. D. Goddard-Borger et al., Org. Lett., 9, 3797 (2007)
° R. T. Raines et al., J. Org. Chem., 67, 4993 (2002)
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*DMSO, *(COCI), PhIOAC  Mmeo.C TN
CH,Cl,, =78 °C; NaBH, lp, hv 2N
- > > N
EtgN MeOH CH,Cly, rt |
—30t00°C o
62% 85%

90%
*theoretically 2 eq.

S. F. Martin et al., Tetrahedron Lett., 52, 2048 (2011)

1) NaH, Mel 0
Ph5PAUCI (3 mol%) CeCl3 DMF, 45 °C
AgSbFg (3 mol%) H,C=CHMgBr 80% H
CHJCl,, 23 °C THF, =78 °C 2) PdCl,(MeCN), Me><
DDQ Me™ ..
87% 72% THE, reflux

70%

F. D. Toste et al., Org. Lett., 10, 4315 (2008)

Me

cO_ Me

PICI, (10 mol%) (]i}
NN - O
CEO\COQEt toluene, 100 °C ~0Ac

H -
79% CO,Et

R. Sarpong et al., J. Am. Chem. Soc., 128, 6786 (2006)

H H
NO, O H, (1 atm) .+Ph
| PhJ\¢SMez Raney Ni I
CHCl, EtOH
o0 X COE 0°Ctort 35°C OH
H
89% 76% CO,Et

W. J. Xiao et al., Angew. Chem. Int. Ed., 48, 9542 (2009)
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diketene (2 eq), Et3N
THF, rt; Rhy(OAc), (cat.) COCH; COCH,
» > O AN O
\OH MsN5 (2 eq), EtgN benzene, reflux o ¢ 3
77% 90%

A. Padwa et al., J. Org. Chem., 58, 21 (1993)

1) LDA (1.2 eq)
CICO,Me (3.0 eq) 1) P,Os

PhI(OAc), (2.3 eq) Et,O, 78 °C CH3SOg3H, rt
KOH (3.0 eq) 79% 94%
MeOH 2) KOH 2) Phi(OAc), (2.0 eq) I
-5°C MeOH-H,0, rt I, (1.5 eq), AIBN 0]
82% benzene, reflux
40% 92%

R. M. Moriarty et al., J. Med. Chem., 41, 468 (1998)

1) m-CPBA (1.2 eq)

Li, naphthalene CH,Cl, 1) m-CPBA (1.2 eq)
DME —78'10 —20 °C CHClp
—50 to —20 °C; 70% —78t0—-20 °C
HMPA, 55 °C; 2) TFAA, CH,Cl, 2) TFAA, CH,Cl,
PhSCI;IQI, DME 0°Ctort; pyorldme, .
-55°Ctort NaHCO; aq. Rlaﬁéc())rt,aq
94°/o 3 )
89% 47% (2 steps)

S. J. Danishefsky et al., J. Am. Chem. Soc., 133, 752 (2011)

OH
TBDPSO\/é 1) Ac,0, EtzN OMe
DMAP 1) LiAIH,4, AICI,

MeO
Mn(acac); (1.6 eq) CHCly, rt, 87% THF, rt N
MeOH, rt 2) TiCl,, TESH 2) (MeO),CHCHO N OR
CHJCl,, rt, 83% NaBH(OAc)3 H
88% AcOH
CH,ClI,, 0 °C R =TBDPS

43% (2 steps)

S. Chiba et al., J. Am. Chem. Soc., 133, 6411 (2011)



