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Palladium(II)-Catalyzed C(sp)–C(sp2) Coupling: A Direct Approach to 
Multi-Substituted Pyrrolo[1,2-a]pyrazines

C–C and C–N coupling cascade

easy operation

broad substrate scope

X

N

NC

R1

B
OHHO

N

N X

R1Pd(OAc)2, 2,2'-dipyridyl

DMF, 100 °C

R4
R4

O

R3

R3

X = CH, N
R2 = H, COOMe
R3 = H, Me, Ph
R4 = H, Me

R2

R2

+

19 examples
up to 90% yield
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10 examples N
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R1 = OEt, Ph, 4-Br-C6H4, 4-Cl-C6H4, 4-Me-C6H4, 4-MeO-C6H4, 4-NO2-C6H4

R2 = H, Br, Cl; R3 = H, Me, Cl

R1

O R2
R2

R3

R3

• Efficient and Short Reactions • Easily Accessible Substrates • Remarkable Stereocontrol 
• Operationally Simple

pyridine, I2, DIPEA
USI, 15–30 min

MeCN, r.t.

pyridine, I2, DIPEA
USI, 20–30 min

MeCN, r.t.

R3
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Access to Highly Substituted Pyrimidine N-Oxides and 4-Acetoxymethyl-
Substituted Pyrimidines via the LANCA Three-Component Reaction–
Cyclocondensation Sequence

R2-C≡N
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•
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R3-CO2H β-alkoxy-β-ketoenamides

+

+
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NH2OH HCl
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OR1 OAc

Boekelheide
rearrangement

pyrimidine N-oxides
21 examples

44–97%
LANCA

3-component
reaction

Ac2O, Δ

14 examples
60–95%
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A Cascade Process of Hydroxamates Renders 1,6-Dioxa-3,9-
diazaspiro[4.4]nonane-2,8-diones

Stereoselective synthesis

One-pot process

Metal-free conditions

Cyclization, followed by
Spirocyclization
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5.9% in a longest linear
sequence of 16 steps
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Knoevenagel Condensation of Phosphinoylacetic Acids with 
Aldehydes: An Efficient One-Pot Strategy for the Synthesis of 
P-Functionalized Alkenyl Compounds

Transition-metal-free approach to alkenylphosphine oxides
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>30 examples, yields up to 93%, excellent regioselectivity E/Z up to 99:1
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Continued Exploration of Trifunctional Alkyl 4-Chloro-2-diazo-3-
oxobutanoates: Streamlined Entry into [1,2,3]Triazolo[5,1-c][1,4]-
benzoxazines and [1,2,3]Triazolo[5,1-c][1,4]benzoxazepines
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