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Non-covalent	arene interactions

2

Meyer,	E.	A.;	Castellano,	R.	K.;	Diederich,	F.	Angew.	Chem.	Int.	Ed.	2003,	42, 1210-1250.

R

Many	types	of	interactions
have	been	characterized,	including:
- Arene-arene “edge	to	face”
- Arene-arene “stacking”
- CH-arene
- OH-arene
- S-arene
- Cation-arene
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Torsion	balances:	tools	for	
studying	these	interactions
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ΔG	of	”edge	to	face”	interaction	can	be	deduced	through
relative	population	of	the	rotomers	(observable	by	NMR)
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Can	an	–OH-arene	interaction	impact	reactivity?
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Electrophilic	Aromatic	Substitution

Absent	any	differentiation,	both	rings	react	equally
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A	directing	group	will	bias	reactivity:



Non-covalent	influence	of	electrophilic	
aromatic	substitution?
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Can	reactivity	be	biased	by	a	non-covalent	interaction?	



Synthesis	of	test	substrate
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Synthesis	of	substrate
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Model	compound

12

HO

OO

O

~3.2	Å

~2.8	Å

-OH	IR	shift	red	shifted	32	cm-1 compared	
to	diastereomer
-OH	1H	NMR:	∂	-0.21	(sharp	s)



Nitration
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Bromination	and	nitration	occur	
only	at	the“activated”	aryl	ring



Bromination
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Tetrabromination	of	the	“activated”	
ring	occurs	before	any	bromination
of	the	bottom	ring!
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-CF3 substrate
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-CF3 substrate
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Non-covalent
activation	
overrides	–CF3
deactivation!
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-CF3 substrate
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Activation	through	a	
“Meisenheimer complex”?
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Computational	model
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Biological	Relevance
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Glutathione	S-transferase	
active	site	pocket

Donepezil	(Alzheimer’s	
drug)	bound	to	
acetylcholineesterase



Possible	future	direction
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Can	synthetically	useful	differentiation	be	achieved	through
enzymatic/supramolecular	non-covalent	activation?

Acridone	antimalarials:	Kelly,	J.	X.;	Smilkstein,	M.	J.;	Brun,	R.;	Wittlin,	S.;	Cooper,	R.	A.;	Lane,	K.	D.;	
Janowsky,	A.;	Johnson,	R.	A.;	Dodean,	R.	A.;	Winter,	R.;	Hinrichs,	D.	J.;	Riscoe,	M.	K.	Nature	2009,	459,	
270-273.
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Ron	Breslow	(1931-2017)
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