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Applications of the Horner–Wadsworth–Emmons Olefination in 
Modern Natural Product Synthesis
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In the Pursuit of (Ald)Imine Surrogates for the Direct Asymmetric 
Synthesis of Non-Proteinogenic -Amino Acids

[α-amido sulfones]

[N,O-Bis(Boc) 
hydroxyglycine]

[N,O-acetals]

[α-haloaminals]

CO2Et

OR

Pg = Ts, Fmoc, Boc, Cbz
R = H, Et, Ac

PgHN CO2Et

SO2Ar

Pg = Boc, Cbz
Ar = Ph, Tol

PgHN

N
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OR3

O

O
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R3 = Me or Bn

CO2Et

X
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PgHN
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NHPg

CO2R3R1
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X = F, Cl, Br
R2 = H or CF3Pg = Boc

(Ald)Imine Surrogates: Walking on a Tightrope !
Between stability and reactivity
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Assisted by Hydrogen-Bond Donors: Cinchona Quaternary Salts as 
Privileged Chiral Catalysts for Phase-Transfer Reactions

N

N+

H

R3

R2

R1

X–

HN

O
HN
R

HN

O
R

HN
SR

O
O

O O

HN

S
HN
R

amide sulfonamide

urea thiourea squaramide

N
H

N
H

R

HN

O
HN
R

HO

hydroxy

H MeO

hydrogen methoxy

urea
HN

S
HN
R

thiourea

alkyl or aryl

amide

R

crucial ionic interaction

incorporated 
hydrogen bonding

 motifs

Hybrid Phase-Transfer
 Cinchona Catalyst

NH

O

RHybrid PTC catalyst based on ionic interactions
assisted by hydrogen-bond donors

R1

R2

R3

S
hort Review

2777
T
hi

s 
do

cu
m

en
t w
Synthesis 2021, 53, 2787–2797
DOI: 10.1055/a-1464-2524

S. Zhang
M. Findlater*
Texas Tech University, USA
Cobalt-Catalyzed Isomerization of Alkenes

R2 R3

R1

R4

R2 R3

R1

R4

positional isomerization
geometric isomerization
cycloisomerization

Co

S
hort Review

2787

https://doi.org/10.1055/a-1464-2524
https://doi.org/10.1055/a-1472-7999
https://doi.org/10.1055/a-1463-4266


VII

Synthesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2021, 53, 2798–2808
DOI: 10.1055/a-1472-7914

S. Youssef-Saliba
Y. Vallée*
Université Grenoble Alpes, 
France
Synthesis

Synthesis

is
 s

t

Sulfur Amino Acids: From Prebiotic Chemistry to Biology and 
Vice Versa
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Photoredox-Mediated Asymmetric Cross-Dehydrogenative Coupling 
of Enones and Tertiary Amines by Chiral Primary Amine Catalysis
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Proton-Mediated Practical Synthesis of McGeachin-Type Bisaminals
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R NH2
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R = aryl or alkyl
Notably sterically large ortho-substituted aryls and 2° and 3° alkyls

+
4 Å MS, PhMe, 80 °C

Wide substrate scope         Up to 90% yields         Easy to scale up
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Synthesis of Highly Functionalized 4-Amino-2-(trifluoromethyl)-1H-
pyrroles
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Lewis Acid Mediated [3+2] and [3+3] Annulations of an Azomethine 
Imine with Donor–Acceptor Cyclopropanes
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     Sc(OTf)2
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up to 53% yield
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First Total Synthesis of 27-Deoxylyngbyabellin A
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F3C OH
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DMSO, rt, 24 h

26 new examples
up to 92% yield

Ar-B(OH)2+

R = aryl, alkynyl

Three-starting-materials four-component strategy

TBHP as the oxidant and the nucleophile

Broad substrate scope and functional group tolerance

High yields with exclusive regioselectivity
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Yb(OTf)3-Mediated Regioselective Hydroamination of Ynamides with 
Anilines and p-Toluenesulfonamide

N
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EWGR
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N
R EWG
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Yb(OTf)3 (10 mol%)
R1 +

R1 = Ar, Ts

DCE, 85 °C, 2 h

27 examples
up to 89% yield
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Wittig Reactions of Maleimide-Derived Stabilized Ylides with Alkyl 
Pyruvates: Concise Approach to Methyl Ester of (±)-Chaetogline A
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(2 steps, 48%)
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