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(−)-‐Calyciphylline	  N�

Isolated	  from	  the	  leaves	  and	  
stems	  of	  Daphniphyllum	  
calycinum�

J.Nat.	  Prod.	  2008,	  72,	  148 �
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ReprensentaJve	  daphniphyllum	  alkaloids�
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(−)-‐Calyciphylline	  N�
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Previous	  studies	  
Ø  Dixon’s	  synthesis	  of	  the	  DEF	  ring	  vis	  IPKR	  

�

	  
Org.	  Le6.,	  2012,	  14	  (7),	  pp	  1684–1687	  
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Ø  Carreira’s	  synthesis	  of	  Daphmanidin	  E	  via	  claisen	  	  
	  	  	  	  	  	  	  	  rearrangement	  and	  Heck	  reacJon	  
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�

	  
Angew.	  Chem.	  Int.	  Ed.	  2011,	  50,	  11501	  –11505	  	  
�
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Retrosynthesis�
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Retrosynthesis�
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Problem	  with	  the	  iniJal	  plan�

O Si
CO2Et

1) LiAlH4, Et2O
94%

2)I2, PPh3, imidazole
   85%

O Si

I

PhSMe
n-BuLi, DABCO

THF, 0°C
81%

O Si
SPh

LiDBB
THF, - 78 °C

O Si
Li

Si

HO

H

H
O Si

O
70%

O Si

I

1) NaCN,
    DMSO, 60 °C
2) DIBAL-H
    CH2Cl2, - 78°C
    91%

O Si

CHO

TfO

O

O 1) PPh3, TBSOTf
    THF, 0°C

2) n-BuLi, 18
    THF, -78 °C
3) 1M HCl
    91%

O Si

O

18

Problem solving:
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Problem	  with	  the	  iniJal	  plan�

O Si

O
m-CPBA,
NaHCO3

CH2Cl2, 0°C
86%

O Si

O
O

O Si

OI
O

I2, pyridine

CCl4
86%

t-BuLi (2.2 equiv)
THF, -78 °C

or i-PrMgCl
THF, -78 °C

complex
mixtures

O Si

OI
O

O Si

OTBSI
O

1) NaBH4, 
    CeCl3 •7H2O
    MeOH, 0 °C

2) TBSCl, Et3N
    DMAP, CH2Cl2
    78 %, d.r. 1:1

O Si

TBSOOH
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Problem	  with	  the	  iniJal	  plan�
OI

1) PPh3, TBSOTf
    THF, 0 °C

2) LDA, -78 °C, 18
3) 1M HCl

O Si

OI

1) NaBH4, 
    CeCl3 •7H2O
    MeOH, 0 °C

2) PhLi, Et2O
    75%
3) DMP, CH2Cl2

OHC

PhMe2Si

OI

NaClO2, NaH2PO4
2-methyl-2-butene

t-BuOH/H2O
80% (2 steps)

HOOC

PhMe2Si

OI

PhMe2Si

OO
O

Palladium-mediated 
cascade cyclization
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Modified	  plan-‐D	  ring	  first�

O Si
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1)TBSCl, imidazole
DMF, 0 °C

  97%
O Si
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OTBS
2) LDA, MeCHO
    THF, - 78°C
3) DMP, NaHCO3, 
    CH2Cl2, 0 °C
    91%, d.r. > 20:1

O
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THF
95%,  d.r. > 20:1

O Si
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O
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O
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FormaJon	  of	  E	  F	  rings�

O Si

O
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9-BBN
THF, rt
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 H2O2, 0 °C
71% O Si
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O
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DMF, 0 °C

  94%
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    THF, - 78°C

86%
O Si

O
OTf

HO Sn
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CO balloon

DMF, 90 °C
72%

O Si

O

HO

O SnCl4

CH2Cl2
82% O Si

O

HO

O
1)DMP,CH2Cl2

91%

2) Bn2NH2O2CCF3
   PhH, 50 °C

   60%
O Si

O
CHO
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MeOH

Then MnO2
85%

O Si

O
CO2Me
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SelecJve	  reducJon	  of	  the	  diene	  ester �

O Si

O
CO2Me

variety of 
conditions

O Si

O
CO2Me

H

(cod)(Py)(PCy3)IrPF6, H2 (400 psi)

CH2Cl2 O Si

O
CO2Me

H2 (900 psi)
(cod)(Py)(PCy3)IrBArF6,

1,2-DCE
MOMO

O
CO2Me

PhthN

84% MOMO

O
CO2Me

PhthN
H

Alternative:
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Conclusion �

•  First	  total	  synthesis	  of	  (−)-‐calyciphylline	  N	  
•  Transannular	  enolate	  alkylaJon	  to	  form	  the	  D	  
ring	  

•  One-‐pot	  Nazarov	  cyclizaJon/proton-‐
desilylaJon	  sequence	  to	  form	  the	  E	  ring	  

•  ChemoselecJve	  hydrogenaJon	  of	  a	  fully	  
subsJtuted	  diene	  ester �
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