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Pyridones – Powerful Precursors for the Synthesis of Alkaloids, Their 
Derivatives, and Alkaloid-Inspired Compounds
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Synthesis of Phosphaproline Derivatives: A Short Overview

N
P

Y

O

X

G

Y

N

R

R

NR
N

N

N

N

Ar
N
H

CO2H

N
OR

X
H

pyrrolidine
derivatives

phosphorylation

synthesis from
acyclic

precursors

XYP(O)H

(RO)3P

HN
X G H2N

O

R

+

HN
OR

H
N

G R
G

XYP(O)H

P

P

P

S
hort Review

3397

Imprimatur
https://doi.org/10.1055/s-0037-1611891
https://doi.org/10.1055/s-0037-1611844


VI

Syn  thesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2019, 51, 3410–3418
DOI: 10.1055/s-0037-1611567

M.-Y. Chang*
K.-X. Lai
Kaohsiung Medical University, 
Taiwan
Kaohsiung Medical University 
Hospital, Taiwan
Syn  thesis

Syn  thesis

is
 s

t

Palladium(II) Acetate Mediated Dimerization/Cycloisomerization of 
2-Sulfonyl-4-alkynones: Synthesis of trans-1,2-Difurylethylenes

one-pot atom-economic synthesis easy operational open atmosphere
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21 examples 8–78% yieldtrans-only 1,2-difurylethylenes
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Copper(II) Acetate Mediated Synthesis of 3-Sulfonyl-2-aryl-2H-
chromenes
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easy operation

inexpensive copper salt

high yield

one-pot two-step route

37 examples

nBuBr
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An Improved Synthesis of Urea Derivatives from N-Acylbenzotriazole 
via Curtius Rearrangement
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Advantage:
     One-pot      Easy workup
     Short reaction time
     Metal-free      Applicable 
for synthesis of symmetric/
unsymmetric/cyclic/N-acyl urea

=
yields up to 99%

aryl, 
alkyl
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N-Heterocyclic Carbene Catalyzed Stereoselective Synthesis of 
2-Nitro-thiogalactosides

Cs2CO3 (0.1 equiv)

O

NO2

OBn

BnO

SRO

NO2

OBn

BnO

PO PO

 DCM, r.t., 24 h

27 examples 
up to 95% 

yield

RSH+

N N
Mes Mes

Cl

(0.15 equiv)

R = alkyl, a:b = 4:1 to 1:0
R = aryl, a:b > 25:1
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Total Syntheses of (–)-7-epi-Alexine and (+)-Alexine Using Stereo-
selective Allylation
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Preparation of 2-(3-Methyleneindolin-2-yl)phenols via Sodium Hydride 
Promoted C–C/C–O Bond Cleavage
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21 examples
51–95% yield

R3
R3

·Inexpensive and green NaH ·Tandem C–C/C–O bond cleavage

·Good functional group tolerance ·New application of NaH as a nucleophile
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An Unexpected Dihalogenation/Dehydrogenation Product Derived via 
Iodolactonization of an N-Tosyl-N-[6-(2-cyclopenten-1-yl)-2-methyl-
phenyl]glycine
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A Facile Access to Novel (5+5) Annellated Heterocycles: Synthesis of a 
Furopyrrole, an Imidazoimidazole and a Pyrroloimidazole
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2, Total yield: 9.6%

6 steps
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3, Total yield: 4.3%

4, Total yield: 8.45%
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Palladium(II) Acetate Catalyzed Cyclization–Coupling of (o-Ethynyl-
phenyl)phosphonic Acid Monoesters with Allyl Halides
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R1 = H, MeO, Cl; R2 = H, aryl, alkyl
R3 = H, Me, Br; R4 = H, CH3; X = Br, Cl

up to 93% yield
18 examples
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KI-Promoted Oxidative Coupling of Styrenes with Indoles under Metal-
Free Conditions: Facile Access to C-3 Dicarbonyl Indoles

Metal free
High atom economy
Inexpensive raw chemicals 
Good to excellent yields
Short reaction time

19 examples up to 91% yield
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Preparation of Imidazole Derivatives via Bisfunctionalization of 
Alkynes Catalyzed by Ruthenium Carbonyl
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up to 82% yield

8 examples
up to 84% yield
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Steric-Hindrance Triggered Remote Lithiations of Bulky 
Silyl-Substituted Arenes
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16 examples, up to 59% yield
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Hydrogen-Borrowing Amination of Secondary Alcohols Promoted by a 
(Cyclopentadienone)iron Complex
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Linear and Convergent Syntheses of Bifunctional Hydroxy-Bisphos-
phonic Compounds as Potential Bone-Targeting Prodrugs
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