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Ortho / para
directing

EDG = Electron Donating Groups (Add e” density
to pi system)

o Activating groups: ortho/para directing

o Recognized by lone pairs on atom adjacent
to the ring

o -R (alkyl groups), -Ar, -vinyl are weakly
activating due to hyperconjugation

Meta
directing

EWG = Electron Withdrawing Groups (Remove e-
density from pi system)

o Deactivating groups: meta directing

= EXCEPTION: Halogens (-X) are deactivating

BUT ortho/para directing

o Recognized by atom adjacent to ring having
several bonds to more electronegative atoms or
having a formal positive charge




Resonance for activating group
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Resonance for deactivating group




Electrophilic Aromatic Substitution

Substituent
>

Substituent Reagents

__ R R-X, AlCl;

@)

0
AlCl
= R 3

—NO; HNO;, H,SO,
— SO,H H,S0,, H,O
—Br Br,, FeBr; (orFeCly)

__Cl Cl,, FeCl; (or FeBry)




Limitations, Solutions, and Useful Reactions to Know

R-X, AlICl;
NO,
or
o No Reaction/Not Possible
0
)J\ AlCl;
Cl R
R-X, AlICl,
NH,
or

- No Reaction/Not Possible

@)
)J\ AlCl,
Cl R

Solution: Acylation

@) H R-X, AlCl3 H

NH N R N R

2 Cl )L R Y or e 131/

e 0 )(i S .
CI” R

(Major Product)

/O/ NH2 ' H5SOy, heat
R
R-X, AlCI

ole

Overalkylation



Solution

R-X, 0 Cels1us 2
>
CH,CH,CH,CL, AIC, ©)\
3o

2. (NH,NH,), NaOH, cold
or HCI, ZnCl, cold

Excess benzene

KMnOy, H>SOy4, H,O, heat
»

0

OH
KMnOy, H>SO4, H,O, heat
—
KMnOy, HySO4., HO, heat
‘»

KMnOy, H>SO4, H>O, heat
» No Reaction/Not Possible
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Solution
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HO
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