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Electrophillic Aromatic Substitution

A Conventional electrophilic aromatic substitution
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H substitution G H
H H R
ortho directing meta directing para directing
if X = directing group  if X = electron withdrawing if X = electron donating group
eg NHAc group, eg NO, eg NMe,

B Meta-selective catalytic C-H bond arylation

EDG EDG
H meta-selective Cu(ll)-catalyzed O
H C—H bond arylation

H ®
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Indirect meta-substitution

Sulfoxide as a relay:
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Brown, J. M. et al. Org. Biomol. Chem. 2008, 6, 1215.

Metallation using TMP,Mg 2LiCl:
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Mechanism of C-H Activation
EAS on e-rich arenes

Pd-catalyzed hydroarylation:
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Mechanism of C-H Activation

Concerted metallation-deprotonation on e-poor
and neutral arenes

Pd(OAc); (2-3 mol%)
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Mechanism of C-H Activation

Directed cyclometallation

Ketone directed cyclometallatlons
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Mechanism of C-H Activation
Directed cyclometallation

1 mol % Pd(OACc),
1.02 - 1.8 equiv Phl(OAC),
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Mechanism of C-H Activation
Acetanilide directed cyclometallations
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Arylation of Indoles
%ph\ Pd(l) catalysis % Cu(ll) catalysis Q—ﬁpﬁ

N & ® 1O N ® 10 N
H Ph—I—Ph | BF, H Ph—I—Ph | BF, H
C2 arylation = complementary reactivity » C3 arylation
:
1
1
1
1
I . : a. Proposed catalytic cycle for the Cu(ll) catalyzed C-H arylation
(a) Pd™" Catalytic Cycle Electrophilic ! [Ph—-Ph]OTf 2b
P Palladation : W)OTH
L. RaP=pql= A" SLOW RoPpqlAr - |
_Pd 1
Ar—| (A) A N 1
Electron Rich N H - X
1
\ ! T1Q
N Ar : cut
(b) Proposed Pd'VV Catalytic Cycle N I “Ph
\ I \ [PhCu''OTHIOTY, I
Electrophilic 1
Palladation : g ur
FASTER? ~0OAc !
Pd"(OAc), ---- S SPdTEE AnlIBR, ,Ld|v-OAc - Pd" ! base-TfOH
—
(B) A\ (€) N ' ! H OTf
Electron mH - Ar _N ' CU"' \
Deficient \ - N
: base BT N I 1 R
1 R
1
1
1
1
1
1
1
1

Sanford, M. S. et al. JACS 2006, 128, 4972. Gaunt, M. J. et al. JACS 2008, 130, 8172.



o-Arylation of Acetanilides
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Reaction Optimization and
Mechanistic Proposal

R? R? . .
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Substrate Scope

CMe; CMe;
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Scope of the Aryl Group Transfer

CMejs CMej X yield
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Conclusions

Mild copper-catalyzed highly meta-selective arylation of
acylanilides was developed

Broad range of substrates is compatible with this reaction,
though the best results were obtained with electron-rich
substrates

Meta-selectivity can be overridden by strongly electron-
donating substituents

Reaction is proposed to proceed through oxazoline-like
intermediate

Further mechanistic work is ongoing



