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Rhodium-Catalyzed Direct Allylation of Simple Arenes by Using Gem-
Difluorinated Cyclopropanes as Allyl Surrogates
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mild conditions

Directing-group-free
Good regioselectivity

No base and stoichiometric metal salt
Gram-scale reaction with TON up to 1700

50 examples
up to 97% yield
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Efficient Synthesis of Polysubstituted 1,5-Benzodiazepinone Dipeptide 
Mimetics via an Ugi-4CR-Ullmann Condensation Sequence

CbzHN
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BocHN

OH N

HN
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R1
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R3
NC

R1

I

NH2

R3
R2 H

O

Cbz

1) MeOH, rt
2) TFA/CH2Cl2, rt

3) CuI, Cs2CO3, 
DMF (anhyd), Ar, rt

Ugi-4CR-Ullmann Cross-Coupling

10 examples
26–67% yield over 3 steps

R1 = tBu, cHex (or 3-Cl-pyridine)
R2 = H, alkyl or aryl
R3 = H, F, Cl, Br or COOMe
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1) ArSO2NaTCICA
Ar

S
N

O O

PEG 4 examples

up to 95%

2) R2

R1

R1 R2

N
H

recovered/reused

Ar = phenyl, 4-tolyl

R1R2NH = morpholine, 

piperidine, diethylamine
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Synthesis and Biological Activity of 2-(2-Amino-2-phenylethyl)-
5-oxotetrahydrofuran-2-carboxylic Acid: A Microwave-Assisted 1,3-Di-
polar Cycloaddition Approach

CO2Me

R
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N
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DIB
MW, 180 °C

MeOH
6–10 min

R1

N
OH

H
2 steps

R1 = Ph, 2-furyl
R  = H, –CH2CO2Me,
        –(CH2)2CO2Me

  35–76%

  35%

–44% increase in E. coli growth
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O
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Asymmetric Synthesis of 3-Phenyl-2,3-dihydro-1H-pyrrolo[3,2-b]-pyri-
dine-3-carbonitriles Catalyzed by Phase-Transfer Catalyst 
Derived from tert-Leucine

N
CN

N R3

N
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R3

m-xylene
KOH

phase-transfer 
catalyst
–25 °C

R1

R1

R2
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N

CN

N
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R3

R1

R2R2

27 examples
77–99% yield
up to 90% ee
and >99:1 dr

27 examples
81–99% yield
up to 91% ee
and >99:1 dr

R1 = phenyl
R2 = pyridyl
R3 = phenyl, naphthyl,
        furyl, cyclohexyl

N
H

N
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O
N+

CF3

F3C
Cl–

phase-transfer catalysts
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H
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O
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One-Pot Synthesis of Cyclic Isothioureas

S
S

NHBoc

H2N

m

1) AIBN, NCS

DCE, 60 °C

m = 0, 1, 2

n

n

n = 0, 1

n

10 examples
up to 90% isolated yield

Product ring system diversity
Retention of chirality
High efficiency of synthesis
Up to 5 g scale

2) NC

R

OTs

N

S N R
Et3N

m
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Cu-Catalyzed C–H Activation Reaction: One-Pot Direct Synthesis of 
Xanthine and Uric Acid Derivatives from 5-Bromouracil
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7 examples

 
2 examples

xanthine derivativesuric acid derivatives
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R1 X Ni (cat.), Zn
dttbpy

R2
PhO

O
OPh

O

R1

R2

O

R2
R1

up to 85% yieldX = Br and OTs

R1, R2 = aryl and alkyl 16 examples

new CO surrogate
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Iron-Catalyzed C(sp3)–H Alkylation through Ligand-to-Metal Charge 
Transfer

Fe Cl
X

R2R1
H

X

R2R1
EWGEWG

23 examples
24–81% yield

X = -COR, -CN,
-SO2R, -COCl
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(NH4)2S2O8-Promoted Direct C–C Coupling of Indoles with 
Quinones/Hydroquinones without Catalyst
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N
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DCE, 80 °C, 2 h
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Up to 93% yield
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