
HO2C

Me

1) SOCl2
    PhH, reflux
2) A, n  BuLi, 
    THF, –78 °C

3) NaHMDS,
    MeI, –78 °C

HN
O

O

Bn
A

Me

N

O

O

O

Bn
Me

dr = 95:5

1) LiAlH4,        
   THF, 0 °C
2) Li/NH3,       
    EtOH

3) t  BuOK, 
    DMSO,       
    PhMe

Me
OH

Me

Me
OH

Me

1:3.5
not seperable

alcohols

HSiMe2Ph

EtO2C

1) B, Co2(CO)8
2) TfOH
    CH2Cl2, 0 °C

3) pyridine, 
    –78 °C
   then alcohol
   mixture

B

Me

Me
O

SiMe
Me

CO2Et

Et2AlCl
PhMe, 0 °C

favored TS

1) LiAlH4, Et2O
2) I2, PPh3,
    imidazole

1) m  CPBA,
    NaHCO3, 
    CH2Cl2
2) PPTS, 
    CH2Cl2, 
    0 °C

3) DMP, 
    NaHCO3
    CH2Cl2, 
    0 °C
4) SmI2, 
    THF/MeOH
5) TBSCl, 
    imidazole
    DMF, 0 °C

1) LDA, 
    MeCHO,
    THF, –78 °C

2) DMP, 
    NaHCO3
    CH2Cl2 dr = >20:1

1) C, NaH, 
    Pd(PPh3)4 
    THF

2) pTsOH, 
    MeOH
3) I2, PPh3, 
    imidazole,
    THF
4) LDA, THF,
    –20 °C
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O
Si

Me

H

Me

Me

CO2Et

Me

O
Si

Me

Me

Me

CO2Et

Me

O
Si

Me

Me

Me

Me

I

O
Si
Me

Me

Me

OTBS

O
Me

O
Si
Me

Me

Me

OTBS

O
Me
O

O
Si
Me

Me

Me

O
Me

O

three steps
(use of A) three steps

two steps

five steps

four steps
(use of C )

1) NaCN, 
    DMSO
2) DIBAL-H, 
    CH2Cl2

3) NaBH4, 
    EtOH

O
Si

Me

Me

Me

Me

OHthree steps

used without purification
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OH

Me

MeO2C

Me

N
H

MeO

Li

Ar D

Sn 4

1) HBF4 ⋅ Et2O
    CH2Cl2

2) KF, 
    m CPBA
    DMF

OH

Me

O NPhthMe

OH

O

1) TESCl,
    imidazole,
    DMF, 0 °C
2) MOMBr,
    i Pr2NEt,
    1,2-DCE,
    80°C

3) IBX, DMSO
4)    O2CCF3
    Bn2NH   ,
    PhH, 50 °C

OMOM

Me

OHC

PhthN Me

O

1) AcOH, NaCN
    MnO2, MeOH
2) H2 (900 psi)
    cat., MeOH

3) N2H4 ⋅ H2O,
    EtOH
4) aq. NH4Cl,
    EtOH, 70 °C
5) Ph2BBr, 
    CH2Cl2

[(cod)(py)(PCy3)]IrBArF

(–)-Calyciphylline N

cat.

1) 9-BBN,
    THF, NaOH
    H2O2
2) TBSCl, 
    imidazole,
    DMF, 0 °C
3) Ar-Li, Et2O

4) Phthalimide,
    DEAD, PPh3
   THF, 0 °C

1) KHMDS,
    PhN(Tf)2
    THF, 
    –78 °C

2) D, 
    Pd(PPh3)4,
    LiCl, CO,
    DMF, 90 °C

O
Si
Me

Me

Me

O
Me

O

SiMe2Ar

Me

O
MeOPhthN

SiMe2Ar

Me

O NPhthMe

O

OTBS OTBS

two steps
(use of D )

four steps
(introduction
of arene Ar)

one step

five steps
(use of cat.)
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• Calyciphylline N belongs to the daphniphyllum
alkaloids, with more than 200 members. These 
attracted attention due to their manifold 
biological activities and structural complexity 

• By 2016, two other daphniphyllum alkaloids 
were accessed by total synthesis: 
(+)-Daphmanidin E (E. M. Carreira, 2011) and 
Daphenylline (A. Li, 2013).
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