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O-Labelling study :

Mechanism :

Structure – activity relationship :

Phosphorus NMR monitoring using triflic anhydride :
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→ Reaction did not work with unsubstituted
benzoic acid

→ Pronucleophile needs to be acidic enough 
to promote dehydration step

Pronucleophile Pka (H2O)

Benzoic acid 4,2

p-Nitro benzoic acid 3,4

o-Iodo benzoic acid 3,0

o-Nitro benzoic acid 2,2

Pentafluoro benzoic acid 1,5

Dinitro benzoic acid 1,4
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C-O bond formation :
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C-N and C-S bond formation :

Application on steroid derivative :

Synthesis of active pharmaceutical ingredients:
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Synthesis of ether using Triflic/Tosylic acid:

Using carbocylic Acids :

→ Synthesis of stable ester product

Using Triflic/tosylic acid :

→ good leaving group
→ Product can undergo another SN
→ Catalytic amount of acid if synthesis of ether

Stable final product

final product if 
1 equiv of alcohol

Ex : carboxylic acid,
P-Toluenesulfonamide, 
Thiocarboxylic acid.

final product if 
2 equiv of alcohol

16



17



Conclusion : →No stochiometric oxidant

→No stochiometric reductant

→Catalytic Inversion

→Water sole by-product

→Air and moisture stable catalyst

→Catalyst : 2 steps synthesis

→Allows formation of C-O, C-N and C-S bonds

→Allows formation of ethers

→ Atom economy
18

→Better AE

→Better RME


