J. H. SATTLER, M. FUCHS, F. G. MUTTI, B. GRISCHEK, P. ENGEL, J. PFEFFER, J.

M. WOODLEY, W. KROUTIL* (UNIVERSITY OF GRAZ AND AUSTRIAN CENTRE OF
INDUSTRIAL BIOTECHNOLOGY, GRAZ, AUSTRIA; EVONIK INDUSTRIES, MARL, GERMANY;
TECHNICAL UNIVERSITY OF DENMARK, LYNGBY, DENMARK)

Introducing an In Situ Capping Strategy in Systems Biocatalysis To Access 6-Aminohexanoic acid

Angew. Chem. Int. Ed. 2014, 53, 14153-14157.

A One-Pot Biocatalytic Sequence to

6-Aminohexanoic Acid

sec—ADH BVMO

NADPH

NADP*

Module 1 (NADP*/NADPH dependent)
sec-ADH = secondary alcohol dehydrogenase
BVMO = Baeyer-Villiger monooxygenase

OH
6 enzymes, O
o o
HoN , OH
one pot
1 P 8

e-caprolactam
(monomer for nylon-6)

4.2 millions tons/year
world demand

T

H.O
Q # /\H)J\
H
lactonase
nonproductive route dead end
3 (inhibitor of ADH)
MeOH
buffer
o
Ho/\(\%)kom
4 e NH4+
5

NAD*
maon)|
\‘ NADH

H O
OMOMe

4

L-alanine
(@TA
pyruvate
Hzo

(o}
A
A\ A OH 4
MeOH HO Module 2 (NAD*/NADH dependent)

(6-aminohexanoic acid)

up to 24% conversion from 1
up to 75% conversion from 3

prim-ADH = primary alcohol
dehydrogenase

®-TA = w-transaminase

AlaDH = alanine dehydrogenase

Significance: Kroutil and co-workers report two
sequential biocatalytic self-sufficient redox mod-
ules (the co-factor required for a step is regenerat-
ed in successive step) for the synthesis of 6-ami-
nohexanoic acid, the precursor of g-caprolactam
(the monomer of nylon-6). The process affords the
desired product 8 from 1 (up to 24% conversion)
or 3 (up to 75% conversion). The key of the system
is to circumvent the formation of 4 via in situ cap-

ping (esterification).
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Comment: The production of e-caprolactam is
one of the largest industrial processes in the
world, and therefore, new environmentally friendly
synthetic sequences are continuously required.
The authors design an unprecedented sequence
(two independent modules) in which 8 is obtained
from cheap starting materials (1 or 3) via the meth-
yl ester key intermediate 5, at the sole expense of
O, and NH3.

Category

Organo- and
Biocatalysis

aminohexanoic acid

nylon
capping strategy

enzyme catalysis

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.

87



Category

Organo- and
Biocatalysis

N-heterocyclic
carbenes

hydroxylation

single electron
transfer

88

N. A. WHITE, T. ROVIS* (COLORADO STATE UNIVERSITY, FORT COLLINS, USA)
Enantioselective N-Heterocyclic Carbene-Catalyzed B-Hydroxylation of Enals Using Nitroarenes: An Atom Transfer

Reaction That Proceeds via Single Electron Transfer
J. Am. Chem. Soc. 2014, 136, 14674—14677.

Asymmetric p-Hydroxylation of Enals
Catalyzed by an N-Heterocyclic Carbene

(0] A (10 mol%)
NaOAc (1 equiv)

+2  CCl—MeOH (20:1)

OH O N F
R‘/:\)J\OM Q: N F
° Bu P

. F
3 By bres 4 ¢
F
R' = Ar, Alk A
15 examples

20-73% yield

er from 81.5:18.5 to 96:4

'}l 23°C,12h
1 2 O
R' = Ar, Alk
Proposed catalytic cycle:
OH O

NO R‘/\)kOMe

N
| =
_Of:NCo OH "
R1/U/‘\(NQ
I\
e N

Significance: White and Rovis report an asym-
metric B-hydroxylation of alkyl and aryl enals via
oxygen transfer from electron-deficient nitro-
arenes. The reaction is catalyzed by an N-hetero-
cyclic carbene to furnish the corresponding
B-hydroxy esters in moderate to good yields (up to
73%) and with good to excellent enantioselectivi-
ties (er up to 96:4).
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Comment: N-Heterocyclic carbenes are powerful
catalysts in organic synthesis, with applications in
various transformations. In this report, the authors
present a novel NHC-catalyzed reaction that pro-
ceeds by a radical pathway. A significantly re-
duced yield of product was observed when the re-
action was conducted in the presence of a radical
inhibitor. Investigations of the stereoselectivities of
the reaction when using cis and trans enals further
support the proposed radical mechanism.
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C. ROMANO, M. JIA, M. MONARI, E. MANONI, M. BANDINI* (UNIVERSITY OF BOLOGNA,

ITALY)

Metal-Free Enantioselective Electrophilic Activation of Allenamides: Stereoselective Dearomatization of Indoles

Angew. Chem. Int. Ed. 2014, 53, 13854—-13857.

Enantioselective Dearomatization of Indoles

R1
RS
N Rz /oy\NR“RS
N
H
R'= Alk, Bn Ré=Ts, Bs
R2= Alk

R3 = H, Hal, OAlk, Alk

cat. 1 (1-10 mol%)

_— =

NR*R®

PhH, r.t.
48-72h

15 examples
44-98% yield
er from 86:14 to 97:3

Selected examples of dearomatization—-hydrogen transfer cascade:

=

PhTs

N
h

=

PhTs

&l

Br:

N
H H

S soy

Oo. .0
o

O OH
R7 OO RG

R6= 2,4,6—Cy3CeH2 (R)'Cﬁt- 1

51% yield 60% yield 49% yield .
€ftrans = 99:1 €ftrans = 97.5:2.5 €fyrans = 99.5:0.5 R’=H, CgHq7
ergis =91:9 ergis = 91:9 ergs = 66.5:33.5
dr=19:1 dr=10:1 dr=15:1
Selected examples:
NPhTs NPhTs NPhTs

N
51% yield 87% yield 69% vyield 60% yield 64% vyield
er=95.5:4.5 er=97:4 er=93.5:6.5 er=96:4 er=95.545

using (S)-cat. 1

using (S)-cat. 1 using (S)-cat. 1

Significance: Bandini and co-workers report an
enantioselective dearomatization of indoles. Using
1 to 10 mol% of chiral phosphoric acid catalyst 1,
the desired 3,3-disubstituted indolenines are ob-
tained in moderate to high yields and good to ex-
cellent enantioselectivities.
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Comment: The authors developed an enantiose-

lective electrophilic activation of allenamides, gen-

erating enantioenriched dearomatized 3,3-disub-
stituted indolenines as products. Additionally, a
dearomatization—hydrogen transfer cascade was
conducted. Performing the reaction in the pres-
ence of molecular sieves and Hantzsch ester, the
corresponding indolines are obtained in good
yields and with high diastereo- and enantioselec-
tivities.
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T. K. HYSTER, C. C. FARWELL, A. R. BULLER, J. A. MCINTOSH, F. H. ARNOLD*
(CALIFORNIA INSTITUTE OF TECHNOLOGY, PASADENA, USA)
Enzyme-Controlled Nitrogen-Atom Transfer Enables Regiodivergent C—H Amination

J. Am. Chem. Soc. 2014, 136, 15505-15508.

Enzyme-Controlled Regiodivergent

C-H Amination

o
w0
R! S/
\
NH
o,
(0]
Y
1 H
R S\N3 R?
H 6 examples
TTN (total turnover number) = 128-361
5 o/ from 70:30 to 97:3
R® H er from 98.5:1.5 t0 99.5:0.5
C o, 0
, " BDE: g 1 WV,
R! = n-Pr, n-Bu, CO,Et keayyp, R SN
o o/ NH
R = Me, Et
B g2
P411gy3 Variant A = P411g)3-T268A-F87A H
P411gy3 Variant B = P411gy3-CIS-T483S-1263F
E les:
xamples Y o 00 Y o
n-Pr. \S/ n-Bu \\S// n-Pr \S/
\ \ \
NH | NH NH
o o, o
Et n-Pr Et
o/f =70:30 o/ =97:3 o/p =95:5
er=99.5:0.5 er=99.5:.0.5 er=99.5:.0.5
o, 0 o 0
n-Pr \\S// O\\//O EtO,C \\S//
“~NH n-Bu S\NH 2 “NH
B BJ, B
"Et
o/f =3:97 o/B = 10:90 o/f =5:95
er=99.5:0.5 er=99.5:0.5 er=98.5:15

Significance: Arnold and co-workers report an
enzyme-catalyzed asymmetric and regiodivergent
C-H amination. By modifying the active site of
P411gm3, @ cytochrome P450g)3 variant in which
the axial position of the iron-heme prosthetic
group is ligated by serine instead of cysteine, two
variants enabling different regioselectivity were
obtained. One allowed the selective amination of
the energetically more favored benzylic position,
while the other was selective for the homobenzylic
position of 2,5-disubstituted benzenesulfonyl
azides.
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Comment: Due to the availability of a weaker ben-
zylic C—H bond, direct C—H amination of homo-
benzylic positions are a challenge in small-mole-
cule catalysis. Breaking the C—H bond is
kinetically controlled, and therefore, this can in
some cases be overcome by variation of the steric
properties of the used ligands. However, geneti-
cally engineered enzymes are an attractive alter-
native for regiodivergent C—-H amination, enabling
access to the desired products in good to excel-
lent regio- and enantioselectivities.
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Y.-C. ZHANG, J.-]J. ZHAO, F. JIANG, S.-B. SUN, F. SHI* (JIANGSU NORMAL UNIVERSITY,

XUZHOU, P. R. OF CHINA)

Organocatalytic Asymmetric Arylative Dearomatization of 2,3-Disubstituted Indoles Enabled by Tandem Reactions

Angew. Chem. Int. Ed. 2014, 53, 13912-13915.

Asymmetric Arylative Dearomatization of
2,3-Disubstituted Indoles

(R)-TRIP (1, 5 mol%)

EtOAc, 3A MS, r.t.
l:'G'\ OAlk
N
OAlk
2
PG = Boc, Cbz, Bz, Ac

omsate
R
A~
H
3

R' = H, Alk, Het
R2, R%= Me, Et, —(CHy)4—

(R-TRIP (1, 5 mol%)
EtOAc, 3 A MS

then Hantzsch ester
PhMe, 50 °C

Proposed reaction pathway:

er from 91:9 t0 99.5:0.5

19 examples
54-99% vyield

PG (R-TRIP (1)
Ho H
Etozcjficoza

N

H
o Hantzsch ester

5
15 examples

51-82% yield

er from 97.5:2.5 t0 >99.5:0.5

Hantzsch

ester
R — |

— AlkOH

Significance: A chiral phosphoric acid catalyzed
asymmetric arylative dearomatization of indoles is
reported. The chiral phosphoric acid (R)-TRIP (1)
promotes the cascade 1,4-addition—alcohol elimi-
nation of quinone imine ketals 2 and disubstituted
indoles 3 to give arylation products 4. If the reac-
tion is followed by the addition of a Hantzsch es-
ter, a one-pot tandem arylative dearomatization—
transfer hydrogenation can be promoted to give
indolines 5 possessing two consecutive stereo-
centers in high yields and excellent enantioselec-
tivities.
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Comment: The authors propose that TRIP acti-
vates the indole nucleophile and the a,B-unsatu-
rated imine electrophile through dual hydrogen
bonding, promoting the enantioselective 1,4-addi-
tion, which is followed by alcohol elimination. The
transfer hydrogenation step occurs with excellent
diastereoselectivity, controlled by the first stereo-
center. However, the enhanced enantiomeric ex-
cess of products 56 compared to products 4 is due
to a kinetic resolution effect facilitated by the cata-
lyst.
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Y. GU, Y. WANG, T.-Y. YU, Y.-M. LIANG, P.-F. XU* (LANZHOU UNIVERSITY,
P. R. OF CHINA)
Rationally Designed Multifunctional Supramolecular Iminium Catalysis: Direct Vinylogous Michael Addition of

Unmodified Linear Dienol Substrates
Angew. Chem. Int. Ed. 2014, 53, 14128-14131.

Amine-Catalyzed Direct Vinylogous Michael
Addition of Dienols to Enals

iminium catalysis

vinylogous Michael
addition

anion binding

A (10 mol%)

0 o] B (5 mol%) o R O
—_—
WJ\/\ + 2/\)J\ 1w
R R H DCE, 50 °C, 15-36 h R H
R! = Ar, Alk 22 examples
R2 = Ar, HetAr 45-92% yield

Yo from 4:1 to >20:1
E/Z > 20:1
er from 93:7 to 98.5:1.5

Selected examples:

92

W I /\)Ph\/(l)]\ O il
"""" Ph
Ph H H N k
88% yield MeO 77% yield oTMS
Yo > 20:1 Yo.=15:1 A
er=97.5:25 er=98:2
NO, Ph Ph
= THN  NHT
N
o] o] 0 o} B
Ph)k/ H Ph)]\/ H
92% yleld 80% y|e|d
Yo > 20:1 Yl = 5:1 Proposed reacting ion pair complex:
er=97:3 .
er=937
Ph Ph
Ph
Ph I i _/\ """ Ph
w ™ AT N7 F
Hex H H\ ,*H re-face | oTMS
O attack
45% yield &/\ l
Yo = 4:1 R! \¢ R2
er=97525 o

Significance: Xu and co-workers report a vinylo-
gous Michael addition of acyclic alkyl and aryl allyl
ketones to enals. The reaction is catalyzed by a
chiral secondary amine (A) and a chiral hydrogen
bond donor (B), which in combination enable the
formation of the desired enones in moderate to
excellent yields and regioselectivities, and with ex-
cellent enantioselectivities. The scalability of the
reaction was proven in one experiment starting
with 1.46 gram of phenyl allyl ketone.
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Comment: While the application of catalyst A in
combination with a ‘regular’ Bronsted acid or
base (e.g., benzoic acid or DABCO) already fur-
nished small amounts of desired product with ex-
cellent enantioselectivity, it required a second, an-
ion-binding catalyst (B) to enhance the reactivity of
the proposed a,B-unsaturated iminium ion inter-
mediate by ion pair separation and to shield the
a-position of the nucleophile, effecting the desired
y-selectivity. The concept of supramolecular imini-
um ion catalysis was previously reported by the
same group (Angew. Chem. Int. Ed. 2012, 57,
12339).
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Y. TODA, M. PINK, J. N. JOHNSTON* (VANDERBILT UNIVERSITY, NASHVILLE AND
INDIANA UNIVERSITY MOLECULAR STRUCTURE CENTER, BLOOMINGTON, USA)
Brensted Acid Catalyzed Phosphoramidic Acid Additions to Alkenes: Diastereo- and Enantioselective Halogenative

Cyclizations for the Synthesis of C- and P-Chiral Phosphoramidates

J. Am. Chem. Soc. 2014, 136, 14734-14737.

P-Chiral Phosphoramidates from a Catalytic
Asymmetric Halocyclization

o
A (10 mol%)
L NIS (1.5 equiv) g1 O (RyOMe
-y s
] I N
) \ 4AMS M \
d PhMe, —20 °C R2 R
2 ngN

R'= Alk, Ar, H 11 examples
R2=H, Me 69-95% yield
R = Ar dr from 1:1 to >20:1

B er from 84:16 to 99:1
Selected examples:

It O / “ +OMe Icl).-'OMe
- O—‘F{"OME ) O—‘F’\ ‘OMe o—-F’\
:,0 ’»,0 ’»' N
I\/’K/N\\ I\/,K/N\\ \\ I \\
Ph Ph Ph

85% yield 81% yield 92% yield 92% yield
dr > 20:1 dr = 8:1 dr > 20:1 dr=6:1
er=98:2 er=95545 er=299:1 er=96.5:3.5

Formal asymmetric epoxidation:

1. A (10 mol%)
NIE (1.5 equiv)

r 4 AMS
)J\/ Phie, ~20 l>\/
—_—
2. +BuOK, EtOH
//\

0°Ctor.t.

Ph (
N OMe
~OEt

4

69% overall yield
dr=8:1,er=97:3

Significance: The Johnston group reports an or-
ganocatalytic asymmetric iodocyclization for the
synthesis of cyclic phosphoramidates bearing C-
and P-chiral centers. The methodology relies on
the previously reported catalytic system based on
the combination of an achiral Brensted acid and a
chiral enantiopure Bronsted base A. Using N-io-
dosuccinimide (NIS) as an electrophilic source of
iodine, the desired products 2 are obtained under
very mild conditions in good yields and in good to
excellent enantioselectivities. Notably, if coupled
with a simple basic treatment, the transformation
is an interesting alternative to asymmetric epoxi-

dations of allylamine derivatives.
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Comment: Phosphorous-containing compounds
largely occur as pharmaceuticals and agrochemi-
cals; thus, significant interest is focused on the
development of procedures for their preparation.
Interestingly however, despite chirality often being
a crucial issue for marketed substances, there is a
general lack of catalytic methodologies for the en-
antioselective synthesis of P-chiral compounds.
Here, the authors tackle the challenge disclosing
the first organocatalytic protocol for this goal. The
synthetic value of the methodology is highlighted
by the conversion of the cyclic products into acy-
clic compounds in a stereospecific process.
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C. G. GOODMAN, J. S. JOHNSON* (UNIVERSITY OF NORTH CAROLINA AT CHAPEL HILL,

USA)

Dynamic Kinetic Asymmetric Cross-Benzoin Additions of f-Stereogenic a-Keto Esters

J. Am. Chem. Soc. 2014, 136, 14698-14701.

Dynamic Kinetic Asymmetric Cross-Benzoin

Additions

o X
(0] precatalyst (15 mol%)
1J\ * MeO R2 .
R H KoCOg3 (1.0 equiv)

(2.0 equiv) 0 TBME (0.2 M)
(rac) rt.

R12 = Alk, Ar

X =Cl, Br

X
H
R ™ R? (0]
HO CO,Me
H N
\
15 examples <\N+'N
37-95% yield | BF4~
dr from 10:1 to >20:1 Mes
er from 56:44 to 98:2
precatalyst

Proposed stereochemical model:

H ™ :
2 O/ Y (\O
o VoM
Br—=
HR N“'/\l

MGOZC
Mes/
Selected examples:

(o} Cl o Br

Ph

Ph \))J\(IvPh
HO COMe

- Felkin—Ahn control

- catalyst control

(0] Br (0] Br

Ph R R R
HO CO,Me HO CO,Me N HO CO,Me
/
95% yield 70% yield 51% yield Ts 1% yield
dr=13:1 dr > 20:1 dr=14:1 dr=10:1
er=96:4 er=75:25 er = 56:44 er=98:2

Significance: The Johnson group reports a dy-
namic kinetic resolution of B-halo a-keto esters via
asymmetric cross-benzoin reaction catalyzed by a
chiral N-heterocyclic carbene. This umpolung re-
action adds aldehydes to racemic a-keto esters to
provide products in good yields (up to 95% yield),
good diastereoselectivities (dr > 20:1), and excel-
lent enantioselectivities (er up to 98:2). Further-
more, the obtained products undergo diastereo-
selective substrate-controlled reductions to
generate highly functionalized stereotriads.
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Comment: ortho-Tolualdehyde and other sterical-
ly encumbered aldehydes gave no desired trans-
formation. Another limitation of this methodology
at the current level is its requirement for aromatic
aldehydes in order to obtain high enantioselectivi-
ty. Control experiments indicate irreversible ben-
zoin formation under the applied reaction condi-
tions. The high chemoselectivity observed is
suggested to be based on the greater electro-
philicity of these a-keto esters toward the Breslow
intermediate.
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K. S. YANG, V. H. RAWAL* (THE UNIVERSITY OF CHICAGO, USA)
Synthesis of o-Amino Acid Derivatives and Peptides via Enantioselective Addition of Masked Acyl Cyanides to

Imines
J. Am. Chem. Soc. 2014, 136, 16148-16151.

Enantioselective Addition of Masked Acyl
Cyanides to N-Boc Imines

NBoc OoTBS catalyst (2.5 mol%)
+ _—
R)I\H NC”~ “CN PhMe, 23 °C R
. . 14-72 h
(1.1 equiv) masked acyl cyanide
(MAC)
(e}
&
CN

Selected examples and derivatization:

NHBoc NHBoc :

oTBS oTBS |

NC CN NC CN :

F3C MeO !
98% yield 96% yield :
er=94:6 er=2955 '
NHBoc NHBoc :

oTBS OTBS !

o '
\_g NC ©oN NG CN
99% yield 91% yield :
er=97.5:2.5 er=92:8 -

TASF = [(Me2N)3S]*[F2SiMes]~ H

OH
NHBoc 13 examples N
OTBS 90-99% yield
er from 92:8
NC CN t0 97.5:2.5 phenO'
catalyst
phen = 9-phenanthryl

NHBoc NHBoc :
o oTBS TBAF OoMe !
MeOH-THF i
NC CN —45°C,2h 0 g
96% yield 92% yield :
er=96:4 er=96:4 H
TASF TASF, .
pyrrolidine HoNCH(i-Pr)CO.Me !
CH,Cl, CHyCl,, =78 °C H
-78°C,1.5h 6 h then H
F3CCO,H :
NHBoc Q NHBoc '
N N_ _CO.Me!
Ph)\”/ Ph N
0 o0 AL
96% yield 72% yield :
er=96:4 dr =24:1 H

Significance: Yang and Rawal report the enantio-
selective synthesis of a-amino acid derivatives
and peptides starting from N-Boc imines and
TBS-protected hydroxyl malononitriles as masked
acyl cyanides (MACs). The reaction is catalyzed by
an easily accessible quinidine-derived catalyst
which generates the desired addition products
with good to excellent yields and enantioselectivi-
ties under mild reaction conditions. Further deri-
vatization of the primary products to the corre-
sponding esters, amides, and peptides was
demonstrated without loss of enantioenrichment.
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Comment: In light of the high academic and in-
dustrial interest in the synthesis of (protected) ami-
no acids and peptides, the development of new
enantioselective approaches to such scaffolds is
an attractive research goal. The Rawal group con-
tributes nicely to this area by exploiting the nucleo-
philic character of the MAC reagent, which en-
ables an umpolung-type bond-forming event

(see also: J. Am. Chem. Soc. 2013, 135, 16050;
Synfacts 2013, 9, 1348). It is remarkable that even
highly sensitive aliphatic N-Boc imines are em-
ployed in this methodology.
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Z. JIN, S. CHEN, Y. WANG, P. ZHENG, S. YANG,* Y. R. CHI* (NANYANG TECHNOLOGICAL
UNIVERSITY, SINGAPORE, SINGAPORE AND GUIZHOU UNIVERSITY, GUIYANG,

P. R. OF CHINA)
B-Functionalization of Carboxylic Anhydrides with B-Alkyl Substituents through Carbene Organocatalysis
Angew. Chem. Int. Ed. 2014, 53, 13506-13509.

p-Functionalization of Carboxylic Anhydrides
with N-Heterocyclic Carbenes

A (20 mol%)
DMAP (4 equiv)

CyH,30°C,36h

26 examples
0o 47-75% yield A Ar = 2,4,6-Cl3CgHp, X =
(o] [e] \)]\ er from 81:19 to 99:1 B Ar = Mes, X = BF,
a N N _a | YR 1,0,
1 1 2
R © R B (20 mol%) R :
1 Cs,CO03 (3 equiv) via
(2-3 equiv) R R3 R2 R?
hexane, 50 °C, 36 h l\
R' = Alk, Ar 11 examp]es RS
R2= Ar 40-95% yield \ R ]
. er from 91:9 to 98:2 s (0
R® = Ar dr from 6:1 to >20:1 0~ 'R
o
3
O C (20 mol%)
R* DMAP (4 equiv,
| AN o (4 equiv) _co,
Z~N Et,0, r.t, 12h
A
Trt products
8 example:
Selected examples: 51_;6%2&;(1
MeO. er from 96:4 to 99:1 0

]
N= O>—Pr
Q’ Ph

@ dr from 3:1 to 12:1

Ph i
Trt
62% yield 55% yield 53% yield
er=98:2 er=95:5 er=99:1
dr=20:1 dr=10:1

Significance: Chi, Yang, and co-workers report
the asymmetric B-functionalization of symmetrical
aliphatic anhydrides 1. Nucleophilic attack of the
N-heterocyclic carbene catalyst to the anhydride
generates the NHC-bound ester intermediate,
which upon deprotonation forms nucleophile 2.
This adds to various electrophiles, such as al-
kylidene diketones, chalcones, and isatins, in a
highly selective manner. Decarboxylation of the
B-lactone intermediates 3 yields the final products.
For almost all substrates tested, consistently very
high enantioselectivities accompanied with good
diastereoselectivities were achieved.
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Comment: In continuation of the work by the Chi
group on the activation of esters with NHC cata-
lysts for the functionalization of the B-position
(Nature Chem. 2013, 5, 835), overcoming the lim-
itation of B-aryl substrates is the main objective of
the current work. Under the previous reaction
conditions, only low yields (8—40%) were ob-
tained. The presented solution for these challeng-
ing substrates utilizes anhydride substrates in-
stead, affording the desired products in moderate
to very good yields under the optimized condi-
tions.
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