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1) NaH;
    n-BuLi;
    PhCHO

2) NH2OH·HCl
    AcONa
 
    48% (2 steps)
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CuI, Et3N

99%

1) POCl3
    iPr2NH

2) tBuOK
    tBuOH
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30% H2O2

EtOH
reflux

OH

SnCl4

CH2Cl2, –20 °C

94 % O

O

O

CCl4
CO2HCl

Cl

O

Cl1) cat. CuCl,
    CH3CN, 115 °C, 76%

2)         , Et3N
    cyclohexane, 65 °C
    67%

C8H10OCl4
cat. Et3N

toluene
reflux
90%

C8H10OCl4
aq. NaOH

rt to 100 °C
73%
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O O
HO OMe

MgX
Ph OHPh

OH

1) I(coll)2ClO4

    CH2Cl2
    –78 °C to rt, 77 %
2) LAH, THF
    72%

3)  
    toluene, rt
    86%

4) Ca, NH3
    –78 °C, 92%

medium
membered

ring
 compound

N

N

N

CO2Et

CO2EtEtO2C

NH2

NH•HCl

DMF, 90 °C, 24 h
85%

N N

CO2Et

CO2EtH2N

OH

NHCH2CN

1) KH(ex), THF, rt;
    ClCO2CH3, Py, –78 °C to rt;
    KOH, MeOH-H2O, rt, 70-90%

2) HCO2H, reflux, 65%

O

N
MeO2C

Ph

O

Ph

TsNH2, NCS

CH3CN, 50 °C;
NCS (2 eq)

aq. 6 N HCl

THF
70 °C

Ph

O

Ph

NHCOCHCl2

NHTs

heterocyclic
compound

N

CO2H
COAr N

COCF3

COAr

TFAA (5 eq)
Py (10 eq)

benzene
12 h, rt

55%

Ar =
Me

Me

Me
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O Ph

TfOH

CHCl3
50 °C

Ph
C10H9NO3

toluene
90 °C

MeO2C
MeO2C

O

TMS

N2C(CO2Me)2, 
Rh2(OAc)4

100 °C

79%

, BuSSBu

hν

1) m-CPBA, CH2Cl2

2) H2SO4, MeOH

    79% (2 steps)64%

NH2

OMe

N
H

Me

CO2Et

MeO1) NaNO2, aq HCl, 0 °C;

    KOH,
Me

O

Et

CO2Et

2) HCl, EtOH, heat

Me

Me

O O

1) hν (Vycor filter)

    cyclohexane
          15%

2) (PhCO2)2
    CH3CN

     reflux
      67%

3) K
    18-crown-6

    toluene
       90%

Me

Me

O
O H

Me

Me

CO2Me

NO2

(C10H11NO4)

O
O

O

O
O

1) Piv2O, TMSOTf
    CH2Cl2, –45 ºC
    54%

2) hν, Et3N
    MeCN, 78%

3) TBSOTf, 2,6-lutidine
    CH2Cl2, 0 ºC, 72% 

4) Et3N, MeOH
    60 ºC,70%

O

O

C26H38O8
β-hydroxy ketone

OTBS
HHH H


