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Kalihinol	  C	   �

2�

•  Kalihinol	  C,	  isolated	  from	  the	  sponge	  
Acanthella	  sp.,	  is	  a	  member	  of	  marine	  
diterpenoids	  known	  as	  the	  kalihinanes	  	  

•  Kalihinol	  A	  exhibits	  the	  highest	  reported	  
potency	  of	  the	  ICTs	  against	  Plasmodium	  
falciparum	  

•  An:malarial	  ac:vity	  of	  kalihinol	  C	  not	  
known	  

J.	  Am.	  Chem.	  Soc.	  1984,	  106,	  4644	  	  

Structurally	  related	  Kalihinols�
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(±)-‐Kalihinol	  C	   �

3�J.Wood,	  Org	  LeR.	  2004,	  1123	  
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Kalihinol	  B	   �

4�Vanderwal,	  JACS,	  2015,	  4912	  
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Kalihinol	  B	   �

5�Vanderwal,	  JACS,	  2015,	  4912	  
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Biosynthesis	  and	  retrosynthe:c	  analysis�

6�
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Synthesis	  of	  Kalihinol	  C	   �

7�

Me Ot-Bu

O O DMF•DMA
neat, 22°C

Me Ot-Bu

O O

Me2N
DCM

-78°C to 0°C 
ca. 100% 
2 steps

OTBS

TBSO O

Me2N

TBSOTf

EtO H
O Me

2

(EtO)2P Me
O

LDA (2 eq.), PhSeCl

2. H2O2

1.

H
O Me

2
(EtO)2P

O

HO

O

Me Me

O(EtO)2(O)P

MeO
H

OTBS

TBSO O

Me2N

H
O Me

2
(EtO)2P

O

1. CH2Cl2;
    HF(aq.), MeCN

2. PhMe, 110 °C
70%, 5:1 dr

3 steps

1. LiCl, Py, HCl
   90°C to 110°C

2. MeMgCl
3. KOH (aq)/diglyme

    150°C
56%, 3 steps

O

HO

Me Me

OHH

Me

H

Me
H H

Ruiting Liu @ Wipf Group Page 7 of 14 4/16/2017



O

HO

Me Me

OHH

Me

H

Me
H

1. Ph3PCH2Br
    KOt-Bu

    95%
2. DMSO, KOt-Bu

    140°C, 47%
    or KH then DMSO, 54%

H OH

Me

KO
Me

Me
Me

kinetically-controlled
alkene isomerization

4

5

3
Me

Me Me

OHH

Me

H

Me
H

HO

3,4 : 4,5 = 7:1

VO(OEt)3, TBHP;
Zn, EtCOOH;
NaI, EtCO2Na

48%
93:7 dr

Me

OHH

H

Me
H

O

Me
Me

Me

HO

15

Ruiting Liu @ Wipf Group Page 8 of 14 4/16/2017



Alkoxide-‐directed	  Alkene	  Isomeriza:on�
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Steroselc:ve	  Oxida:ve	  Cycliza:on	  �
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Isocyanohydrin	  Installa:on�

Epoxida:on	  followed	  by	  isonitrile	  installa:on	  is	  low	  yielding,	  	  
compe::ve	  elimina:on	  occurs �
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Conclusion �

•  17	  steps,	  1.3%	  
•  Double	  cycloaddi:on	  for	  A,B	  ring	  
•  An	  alkoxide-‐directed	  isomeriza:on	  method	  to	  
access	  the	  thermodynamically	  disfavored	  Δ3,4	  
unsaturated	  trans-‐bifloran	  skeleton	  	  

•  A	  short,	  high-‐yielding,	  regio	  and	  
stereoselec:ve	  strategy	  for	  installing	  the	  A-‐
ring	  isocyanohydrin	  mo:f,	  including	  
difluorocarbene-‐mediated	  isonitrile	  synthesis.	  	  

14�
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