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Abstract

Allyl Arenes

Mechanistic Blueprint and Challenges
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Ruthenium-Catalyzed ortho-Allylation

Synthetic Application of the Reaction Protocol

The selective transformation of C-N bonds, as one of the most prevalent in organic molecules, are of substantial interest for the late-
stage functionalization of complex molecules in pharmaceutical research and material sciences. A straightforward ortho-allylation of
benzoic acids using allyl amines was developed in a sustainable fashion and under mild conditions using a ruthenium-catalyst. The
catalyst mediates a carboxylate-directed regioselective C-H cleavage and adds across the double bond of the allyl substrate forming the
desired linear alkenyl arenes by enabling a novel simultaneous C-H and C-N Bond activation.

Challenge of C-N Bond Cleavage
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Prevent:

1) Double Bond Isomerization 2) 𝛽-Hydride Elimination

Solution:
• Ru(II) catalyst
• mediation of pH
• low temperatures
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• thermodynamic stability
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Allyl arenes are structural motifs widely encountered in natural
products, pharmaceuticals as well as in the flavor and fragrance
industry and material science.

• relatively high BDE: ca. 80 kcal/mol
• poor leaving groups: ca. pKa Me2N–H = 40 vs pKa MeCOO–H = 4.76
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Conclusion
The formidable challenge of C-N bond cleavage was successfully
tackled via a mild ortho-allylation of widely available aromatic
carboxylic acids and easily accessible allylic amines, leading to various
allyl arenes including biologically active compounds.

Catalyst:
[Ru(p-cym)Cl2]2

2,2,2-trichloroethanol, 60 oC

3 mol % Ru(II) 

 30 mol % CF3CO2H

toluene, 50 oC, 12 h

a) 5 mol% PdCl2 , CH2Cl2

3.0 equiv. CF3SO3H 

RKB 3564S

  65% yield

 2.0 equiv. BCl3

- 78 to 0 oC, 2 h

6-methoxymellein

   78% yield

b) 2.0 equiv. BCl3 

   - 78 to 0 oC, 2 h
 

1.5 equiv. LiAlH4 

Et2O, 0 oC, 4 h
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