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1) Catalytic in osmium? 

2) Stereospecific and selective? 

3) Single enantiomers? 

4) Explore variations in THF ring 

        

O
HO

H
OH

H

O

O

O
HO

H
OH

H
HO

OH H

OH
O

O

OH

OH

O
O

HO

( )9 ( )9

cis-solamin

( )7

cis-sylvaticin

( )7

uprolide D

O
HO

H H( )9
OH H OH OH

O

O
( )10

rolliniastatin 1

Os

Catalytic in osmium

Angewandte Chemie, 2003, 42, 948 Sam Butterworth 

How to make single enantiomers? 

(DHQD)2PHAL                   racemic 

Angewandte Chemie, 2005, 44, 4766 



                                                 O
HO

H
OH

H
HO

OH H

OH
O

O
( )7

cis-sylvaticin

( )7 O
HO

H
OH

H
HO

OH H

OH
O

O
( )7 ( )7

sylvaticinJ. Am. Chem. Soc., 2006, 128,13704 J. Am. Chem. Soc., 2009, 131, 12854

Do other functional groups participate? 

                                                 

Can we make nitrogen heterocycles? 

                                                 

Angewandte Chemie, 2006, 45, 8025 

How to rationalise the cyclisation of diols 

                                                             

Osmium(VI) good, osmium(VIII) bad 



PNO is an oxidant that oxidises Os(IV) to Os(VI) but not to Os(VIII)  

                                                             

Angewandte Chemie, 2008, 47, 2872 

             
N
O

PNO

                   

Lewis acids can replace H+ 

                                     

J. Org. Chem. 2009, 74, 6394 
Chemical Communications, 2010, 46, 7310 

before 

after 

Ben Pilgrim 
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Me3Si
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SnBr4 (1.5 eq),
MeCN, 80 oC

79%

O
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OAc

Br O
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Br

+

2:1A 51%

                                                                

                      

                                                                                                  

Angewandte Chemie,  
2011, 7604. 
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5% K2OsO4.2H2O
          PNO

     Cu(OTf)2,
    MeCN:H2O
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H OH
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Pectenotoxin 4: A progress report 

                  

OBn

OH

OPMB

OH
OH

7 steps

K2OsO2(OH)4 (0.05 eq.)
PNO (4.0 eq.)

Zn(OTf)2 (0.50 eq.)

MeCN/buffer pH 6.5
nOe

O H
HO H OH

BnO O H

OPMB

OH

B C

2nd cyclisation

65%

																																																																																																												
Total synthesis: D. A. Evans, 
Angew. Chem. Int. Ed. 2002, 
41, 4569 
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i) DIBAl-H
ii) Ph3P=C(Me)CO2Me

O
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66%
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ii) Me3Al
MeNHOMe

O
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70%
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N
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Im

ii) H2, Pd/C
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RCM as a Basis for the Construction of Aromatic Compounds 

Ring Closing Metathesis as a Basis for the  

De novo Construction of Aromatic Compounds 

        Ru

PCy3

Ph

Cl
Cl

NN

Grubbs II

Ru
Cl

Cl

NMesMesN

i-PrO

Hoveyda−Grubbs II Angewandte Chemie, 2006, 45, 2664. 
Angewandte Chemie, 2008, 47, 7314. 

A versatile synthesis of pyridones and pyridines using RCM 

NTfO R

Modify at each stage? Modify at each stage?        

NO
H

Ractivate NO
OMe

Reliminate

NO
OMe

R

RCM

N
OMe

RO
H

Cl

+

acylate



        

The prototype 

N

OTf

N
N

O
OBn

N
H

N
BnO

N
H

Flexibility at C-2 

Flexibility at C-3 and at C-6 

        

Flexibility at C-5 

        

Flexibility at C-4? 

        

        



        

        

N

CH3

CO2CH3

H2N
Br

92 %

NBS, MeCN C
TfON

CH3

CO2CH3

H2N

TfO

Tf2O (1 eq.)84%

        

Louise Walport 
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90 %

MeCN, 0 ˚C
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intermediate in 10 
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O
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K2CO3, 
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(±)-streptonigrin
14 linear steps;
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O
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H2N

88%

J. Am. Chem. Soc. 2011, 133, 16418



Cross-Metathesis to Make Aromatic Compounds? 

        

O Me

65%

O Me

61%

Ph(CH2)2
O Me

76%

O

56%

Me

NBr
OBn

O Me
N

Cbz >95% ee

53%

Synthesis of trisubstituted arenes? 

        

        

R1 H
Ar

R2O
HOOR1 R2

OH

Ar

OR1 R2

Ar

β-hydride
elimination

cis-hydroxyenone

formationdehydration

(syn)

hemi-acetal

Double Heck Coupling

O
O

MeMe

Ar

Ar

48%

10 mol% Pd2(dba)3
 40 mol% PtBu3HBF4

Cy2NMe 
1,4-dioxane 
75 °C, 18 h

BrAr (5 equiv.)
Ar = p-OMe-Ph

OH

OH O

Me

O

OH

OH

O

Double Cross
metathesis

65%

Me
Me 5 mol% HG(II)

CH2Cl2

+



Nature: Protocols, 2010, 5, 2005 

Ph(CH2)2

OH
O

Ph

Cross metathesis:
58% Yield

Ph(CH2)2
O Ph

Me
55%

P(t-Bu)3.HBF4 (20 mol%)

Cy2NMe (250 mol%)
Ar-Br dioxane 70 oC

Pd2(dba)3 (5 mol%) (H2C)2PhOPh

Me

Ph(CH2)2

OH
O

Ph

Ph

OH
O

Me

        

Carbonyl
α-functionalisation?

R1

O

R2

O

R5

R4

NR1 R5

R2 R4

NH3

Organic Letters, 2011, 13, 1036 

i. G-H (II) (10 %)
CH2Cl2 ii. NH4OAc, EtOH

42% Yield (2 steps)

17% overall yield
8 steps

O

OMe
8

N

(R)-(+)-muscopyridine

Me

6 steps, >95% ee

Me

O
O
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