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Q1a) Describe the structure and bonding of PhICl2 and the Dess-Martin periodinane. 
Your answer should include a M.O. diagram, electron count, 3D structure, bond polarities 
and hybridisation.  
Q1b) Compare and contrast the structure and bonding of the following iodanes (all of 
which are available from Aldrich): Ph2ICl, Ph2INO3 and Ph2IPF6. 
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Possible nucleophiles are ROH, RCO2H, 
amide, allyl silane, fluoride, electron rich 
aromatic, etc.
R1 = alkoxide, alkyl, halogen etc

Possible nucleophiles are RCO2H, 
N3, RSH, electron rich aromatic, etc.
R1 = alkoxide, alkyl, halogen etc
R2 = alkyl, silyl protecting group  

 
One of the most common uses for !3 iodanes, with only 1 carbon ligand, is to induce 
attack by a range of nucleophiles onto aromatic rings. Interestingly, the reaction 
mechanism and products change depending on whether the ring is a phenol or ether. 
Using the examples below, compare the reaction mechanisms and give products, reagents 
and intermediates where necessary. 
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1) PhI(O2CCF3)2 2eq., montmorillonite, 
CF3CH2OH; 
2) BF3 . Et2O, DCM;

3) C6H5I(O2CCF3)2 2eq., MeCN/MeOH
(10:1), NaHCO3, mol. sieves
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PhI(O 2CCF3)2 (1eq),BF3.Et2O (2eq), DCM, -40oC
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1) PhI(O2CCF3)2 2.2eq, HOCH2CH2OH, MeCN; 2) (S)-Binap, [Rh(cod)2]BF4, C7H8, H2O, Et3N and borate; 

3) - 8) suggest 6 steps or fewer; 9) i-Pr3SiCl, imidazole,DCM, 23oC, 12h; 10) Br2, DCM, -78oC; 11) TBAF, THF, 

130oC; 12) [Rh(cod)2]BF4, (R,R)-DIOP, H2 600psi, DCM, 16h; 13) TMSOTf, Me3N,DCM; 14) IBX, MPO, DMSO.

Towards the Platensimycin core

13) and 14)

80% over 2 steps
?

(C13H14O2)
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Q3a) Iodosobenzene can transform a range of aliphatic amines to amides in the presence 
of water. Provide a mechanism.  
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Q3b) We can also go the other way. How? 
PhI(O2CCF3)2 (1.5eq)

RCONH2 RNH2
H2O  

Q3c) A carbon Ð carbon bond forming process between heterocyclic aromatics and 
carboxylic acids has been described. Provide a mechanism for one example. 
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Q3d) Alternate modes of operation for making carbon Ð carbon bonds are available to !3 
iodanes with 2 carbon ligands. The most synthetically useful variant are the aryl-
(phenyl)-!3 -iodanes. Provide products and mechanisms for the following examples.    
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1) PhI(OAc)2, 

TfOH, DCM
2) TBAF, DCM

?

Ph

PhPh

Ph

O

O

Ph

Ph

??
100% yield

100% yield  
 

OTMS
IPhF

NO2

2) TiCl3(aq) (8eq), NH4OAc(aq)
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(1eq) DCM/DMSO

-40oC - RT

 
 
Q4) An interesting two step sequence that enables rapid access to functionalized 
polycyclic structures has been described. Propose mechanisms, products and reagents 
where necessary. 
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Suggest  5 steps or fewer

6) PhCH3, 110oC, 25%  2 steps
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K2CO3 (10eq), 
MeOH

5) DMP (4eq), H2O 
(2eq), DCM, 25oC, 3 h;
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