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one-pot

19 examples
up to 91% yield

13 examples
up to 88% yield

C5-substitution 
then C4-addition

one-pot

RSH, H2O

♦Simple starting material        ♦Excellent chemoselectivity          ♦Cascade reaction
♦Mild reaction conditions        ♦Air & water insensitive                 ♦Catalyst-free
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Carbon Chain Rupture: Base-Induced Radical C–C Bond Cleavage of 
Alkylbenzimidazoles
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19 examples
up to 94% yield
gram-scale consecutive reactions
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Construction of Quaternary Allylic Amino Acid Derivatives through 
Palladium-Catalyzed Allylic Alkylation Reaction of Azlactones with 
Vinyl Aziridine

17 examples
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up to 80% ee
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quaternary allylic amino acids
contain amino/hydroxyl group

allylic alkylation reaction
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R1 R
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RR1

(i) DBU, CH3CN, rt, 12 h

(ii) Oxone®, rt, 1–2 h

R, R1 = aryl, heteroaryl
R2 = H, Ph

one-pot

OR2 R2
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A Novel and Practical Synthesis of Tryptanthrin
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up to 84% yield
no column chromatography
no metal oxidant

condensation
Baeyer–Villiger

oxidation

R R R
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R = H  Tryptanthrin
R = Cl  2,8-Dichlorotryptanthrin
R = Br  2,8-Dibromotryptanthrin
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Metal- and Additive-Free Intermolecular Aziridination of Olefins Using 
N-Boc-O-tosylhydroxylamine

Metal- and additive-free method Stable aminating reagent

Water-soluble by-product Regio- and stereospecific

Good to excellent yieldsInsensitive to air and moisture

TsO
NHBoc

R = H, Me
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R1
N
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R

+
HFIP

rt, 6-24 h
or

TsO NHMe
Paper

4513
T
hi

s 
do

cu
m

en
t w
Synthesis 2022, 54, 4521–4528
DOI: 10.1055/s-0040-1719935

S. Mondal
A. T. Khan*
Indian Institute of Technology 
Guwahati, India
-Sulfenylation between 4-Hydroxydithiocoumarin and 1,3-Dicarbonyl 
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C-S bond formation
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HO
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O
110 °C

Benzylation 
1 example
78% yield

Synthetic Utility

Prefunctionalization not required

17 examples
70-85% yields

pyrazole
3 examples
70-75% yields
Paper

4521

https://doi.org/10.1055/s-0040-1719935
https://doi.org/10.1055/a-1879-7974
https://doi.org/10.1055/a-1878-8448


IX

Synthesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2022, 54, 4529–4538
DOI: 10.1055/s-0040-1719937

A. Stumpf*
D. Xu
T. A. Tuck
H. Zhang
Genentech, Inc., USA
Synthesis

Synthesis

s 
st
Synthesis of 3-Aryl-Substituted 4-Aminopyrazoles from Acetophenones
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OEtO

N
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21–57% yield
over 4 steps
9 examples

ii) NaBH4 / CuCl

RR
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5-Amino-Substituted 2-Methoxy-1,3,4-oxadiazoles as Common 
Precursors Toward 1,3,4-Oxadiazol-2(3H)-ones and 1,2,4-Triazolidine-
3,5-diones
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N N

OH
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25 °C then heatheat
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N N

N
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R2 R2
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N N
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1,3,4-oxadiazolones
(17 examples, up to 74% yield)

1,2,4-triazolidine-3,5-diones
(18 examples, up to 88% yield)
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Gram-Scale Synthesis of Substituted Triarylmethanes

H

O

+

green condition gram-scale synthesishigh yield > 50 examples

facile-operational open-vessel by-product is water environmentally friendly

(RO)n Ar'Ar 2
Ar'

Ar

Ar' (OR)n

+ H2O
NiFe2O4@SiO2-PPA

DMF, 25 oC, 5 h
(RO)n
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Aryl Ketone Mediated Light-Driven Naphthylation of C(sp3)–H Bonds 
Attached to either Oxygen or Nitrogen Substituents

SO2Me

EWG

hν

EWG

C–H naphthylation

ketone
+

X H

n

X = O, NHCO

X n

16 examples
up to 65%
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HN OMe

[Cp*RhCl2]2 (1 mol%)
AgSbF6 (30 mol%)

NaOAc (2.0 equiv)
DCE, 80 °C, 3 h

HH

Z

O

O

N2

N O

Z Z

OO

+

R2 R2

(Z = C, P)

mild reaction conditions        efficient synthesis through C–H activation
access to versatile skeletons              good functional group tolerance
late-stage functionalization                   28 examples, 55–83% yields
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Stereoselective Synthesis of -Thiolated Aryl Amino Acids

t-Bu
N

S

OMe

OOHC

CuBr
  

SMe2, ArMgBr

THF, –78 to –42 °C, 1 h

t-Bu
N

S

OMe

OOHC

Ar

Single diastereoisomer
25–89% yield

Deprotection
HCl (aq.), 90 °C

t-Bu
N
H

S

OH

O

Ar

75–89% yield

Cl

Trtyl Resin

SPPS
peptide

PG

PG = protecting group

t-Bu
N
H

S

H
N

O

Ar

Readily acessible
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Base-Catalyzed Synthesis of Flavones via Thiol-Assisted Sequential 
Demethylation/Cyclization of 1-(2-Methoxyphenyl)prop-2-yn-1-ones

R2

O

OMe O

O

R2

R1 R1Base, Thiol

NMP (1 mL), reflux, air

30 min

* metal-free
* tandem 
* regioselective
* 6-endo-dig
* ambient atmosphere
* base-catalysis
* short time

up to 95%
15 examplesdemethylation/cyclization
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An Efficient CuI-Catalyzed C–S Cross-Coupling Reaction under 
Microwave Irradiation in DMF

N
S

NN
S

N

+

Br Se

Cul (10 mol%), DMF (2 mL)

MW (200 W), 75 oC
K2CO3 (2 equiv), 50 min

Se
Se

65%

N
S

N
N

S
N

SH

+ R

Br
S

R
Cul (10 mol%), DMF (2 mL)

MW (200 W), 75 oC
K2CO3 (2 equiv), 30-50 min

R = H, Me, OMe, SMe, 2,6-(Me)2, 
Br, Cl, F, NH2, heterocycles

• MW-assisted conditions
• Cost-effective catalyst
• Some new products
• Short reaction time
• Higher yields

45–92%
20 examples
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Diastereoselective Synthesis of Spiro[benzopyrrolothiazole-
thioazlactone] Derivatives from Erlenmeyer Thioazlactones and 
Azomethine Ylides
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Access to Hexahydroindeno[2,1-c]pyran-Based Propellanes by a Domino 
Prins/Friedel–Crafts Cyclization

HO

MeO

OAr

H

O

Me

+

OAr

H O
Me

BF3·OEt2

H

Ar O
31–52%

10–22%
8 examples
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