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Self Test Question

Nitrosonium (not nitronium) cations can be
generated by treating sodium nitrite (NaNO2) with a
strong acid. This relatively weak electrophile can
undergo SeAr with phenol. What is the major
product when phenol reacts with a nitrosonium ion”?
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Self Test Question

Nitrosonium (not nitronium) cations can be generated by
treating sodium nitrite (NaNO2) with a strong acid. This
relatively weak electrophile can undergo SegAr with
phenol. What is the major product when phenol reacts

with a nitrosonium ion?

phenol nitrosonium ion
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Self Test Question

Which substituent would not activate an aromatic ring
toward SeAr (i.e. is not an electron donating group)?
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Strongly Activating Substituents

University of lllinois . Slide 5
el U I c CHEM 232, Spring 2010 Lecture 27- April 20




Review: Alkyl Groups are Activating and
Orth/Para Directing

CH3 CH3 CH3
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arenium ion with a 3° carbocation contributor.
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Strongly Activating Substituents

. OH OH OH
ortho :i NO, f: NO; ii:/NOz
nitra l‘IOI‘)=

. OH OH OH
para
niz‘ration=

 NO, NO, NO»

Why is a hydroxyl group (-OH) more electron donating
and thus more activating than a methyl group?
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Strongly Activating Substituents

* OH *OH I

I OH OH L
ortho ©N02 ©/N02 ©/N02 @NOZ
n/trat/on;

0 C:O.H +OH OH ]
para
nitration=
) NO, NO, NO,

NO

su!sllluenl H&S d |one pair O| eleclrons — more sla!le

arenium ion = faster SeEAr (more activated)
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Summary of Reactivity & Directing
Effects

Aromatic Substitution (SeAr)

Very strongly activating

Strongly activating . —
Activating Activating:

Standard = H greater electron donation =
more stable arenium ion =
faster SeAr

Deactivating
Strongly Deactivating
Very strongly deactivating
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Summary of Reactivity & Directing
Effects

Aromatic Substitution (SeAr)

Very strongly activating e i

1° amine alcohol

Strongly activating i) (hydroxyl)

Activating

Standard = H

Deactivating

Strongly Deactivating

Very strongly deactivating o e e
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University of lllinois

Summary of Reactivity & Directing
Effects

Aromatic Substitution (SeAr)

0
s
Very strongly activating o

Strongly activating .

. / amide ester
Activating (acylamino) (acyloxy)
Standard = H
Deactivating
Strongly Deactivating
Very strongly deactivating
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Degree of Electron Donation

O| IHG |one pair O| e|eclrons, IHUS !ecreasmg IIS a!|||ly

to be dontated to the aromatic ring.

NH,

C
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Summary of Reactivity & Directing
Effects

Aromatic Substitution (SeAr)

E_R §—Ar

Very strongly activating Llkane Sromatic
Strongly activating (alkyl)

Activating

Standard = H

Deactivating

Strongly Deactivating

Very strongly deactivating (;'Egr?;)
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Summary of Reactivity & Directing
Effects

Aromatic Substitution (SeAr)

Very strongly activating
Strongly activating
Activating

Standard = H
Deactivating

Strongly Deactivating
Very strongly deactivating

All are also ortho/
para directors
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Summary of Reactivity & Directing
Effects

Aromatic Substitution (SeAr)

Very strongly activating

Strongly activating . :
Activating Deactivating

Standard = H greater electron withdrawal =
less stable arenium ion =
slower SgAr

Deactivating
Strongly Deactivating
Very strongly deactivating
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Summary of Reactivity & Directing
Effects

Aromatic Substitution (SeAr)

Very strongly activating ortho/para directors
Strongly activating

Activating X % X
Standard = H

o halomethyl
Deactivating /

Strongly Deactivating
Very strongly deactivating
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Summary of Reactivity & Directing
Effects

X X Qx: X
ortho i NO i NO» i/Noz i/Noz
mtrahonb

X LX : Tx X |
para
nitration:
) NO, NO, NO,

NO»

lHrougH m!ucllve e||ecl, IHGY are Sll” orl”ol

bara directors since they have lone pairs.
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Summary of Reactivity & Directing
Effects

Aromatic Substitution (SeAr)

Very strongly activating . 0 0

Strongly activating O \ wCon  w%on

aldehyde carboylic acid ester

Activatin g (formyl) (carboxyl)  (alkyl carboxylate)
Standard = H
Deactivating 2 A 0ok

o . %C\CI "‘?{C “H_{S\\O
Strongly Dea‘Ctlva’tlng acid chloride nitrile sulfonic acid
Very strongly deactivating

(acyl chloride) (cyano) (sulfonyl)
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Summary of Reactivity & Directing
Effects

Aromatic Substitution (SeAr)

Very strongly activating
Strongly activating
Activating

Standard = H
Deactivating

Strongly Deactivating
Very strongly deactivating
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Summary of Reactivity & Directing
Effects

Aromatic Substitution (SeAr)

Very strongly activating
Strongly activating

Activating :—CFq
Standard = H

Deactivating trifluoromethyl
Strongly Deactivating

Very strongly deactivating
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Summary of Reactivity & Directing
Effects

Aromatic Substitution (SeAr)

Very strongly activating

Strongly activating

Activating

Standard = H

Deactivating

Strongly Deactivating All are also meta
Very strongly deactivating directors
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Self Test Question

List the aromatic compounds below in order of
increasing rate of SgAr.

A.a,b,c,d,e
B. e,d,c,b,a
C)b,ed,c,a
D. d,e,c,b,a
E.c,ab,d,e
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Multiple Substituent Effects
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Multiple Substituent Effects

N02 NOZ

meta to the nitro group.
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Multiple Substituent Effects

Br2

acetic acid

substituent.
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Multiple Substituent Effects

occurs ortho to smallest substituent (least sterics)
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Multiple Substituent Effects

CHj
NO,

e”ec!s con!ro| reglose|ecI|V|!y; Here SU!S!I!U!IOH

occurs at least sterically hindered ortho position.
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Self Test Question

Predict the
major product.

SO3H

Hsc\n/o Br,, FeBrs
O
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SeAr in Synthesis
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Self Test Question

Which retrosynthesis is not feasable?

A oé ECH3 Os__CHs
o=
NO,

D=0 =n=c

O CHs
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Quiz This Week. . .

Synthesis Problem

Chapters 11 & 12

31



