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ortho-Halobenzyl Halides as Precursors for the Synthesis of Five- to Nine-
Membered Ring Structures Employing Transition Metals as Catalysts
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Magnesium-Mediated Regioselective Additions of Bromoform to 
Quinone Methides and Aurone-Derived Azadienes

Mg + CHBr3

Ar

O
RR

Ar

OH
RR

CBr3

THF, 0 °C to rt, 1-3 h
1,6-addition

THF, 0 °C to rt, 2-3 h
1,2- and 1,4-addition

R = tBu or iPr
51-80% yield
16 examples

Ar = aryl, heteroaryl, cinnamyl
X = H, Br

O

N
Ts

Ar

O Ar

O

NH
Ts

Ar

+

CBr3

CBr3

NHTs

X

X

X

40-54% yield
9 examples

20-41% yield
9 examples

ü bromoform addition
ü cheap metal
ü mechanistic studies

ü broad substrate scope
ü scalable
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Solid-State Mechanochemical Clemmensen Reduction

O H H

Aldehyde or 
Ketone

Alkane

Solid-State
Clemmensen Reduction

24 examples
up to 81% yield

Shorter reaction timeSolvent-free Functional-group tolerant
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up to 71% isolated yields
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Asymmetric Total Synthesis of Lobophopyranone A and B

O
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Lobophopyranone A
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Annulation Reactions of Isoquinolinium Ylides with Sulfamate-Derived 
Cyclic Imines toward Polycyclic 1,3-Benzoxazepine Heterocycles
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Synthesis of Heterocyclic Compounds with Pyrimidine-4-carbaldehydes 
as Key Intermediates
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19 examples
high versatility

good yields
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R

R
OMe X
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Stereoselective Synthetic Routes to Iminosugars: A Divergent 
Approach Utilizing a Common Multifunctional Chiral Scaffold
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Dibenzo[b,f][1,7]naphthyridine Embedded Arylpyrrolo Scaffolds

N CHO R2

R1

+

NH2

R3

N
N

R1
R2

R3

17 examples, yields up to 96%Povarov reaction in arylpyrrole
Tandem oxidation/aromatisation
No oxidants needed

Fe
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Dehydration in Water: A Reagentless and Straightforward Synthesis of 
Tetrahydroquinazolines under Microwave Irradiation or by Stirring at 
Room Temperature, and Their Subsequent Conversion into Quinazo-
lines in a Micellar Medium

H2O
+ Ar/R-CHO

N
H

NH

Ar/R

NH2

NH2

N

N

Ar/R

MW
or

rt stirring NaOCl

oxidation

CTAB

reagentless
approach

28 examples
up to 99% yield

• rapid reaction
• no work-up
• no chromatography

NaOCl, CTAB

13 examples
up to 89% yield

dehydration

ppt out

• sustainable protocol • catalyst-free approach • cheaper reagents • near-zero E-factor

direct conversion

H2O
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Zinc Carbenoid-Promoted Methylene Insertion in Saturated Heterocycles: 
Mechanistic Insights and Reactivity Profiles

ONS

n

N O
S

n

CH2I2
Et2Zn

n = 1, 2

OOOO

R

R
Methylene insertion

into N–O bond

N O
Ts

ZnEt

I

via
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Harnessing the Reactivity of ortho-Alkynylaldehydes: Silver Triflate 
Catalyzed Regioselective Synthesis of Phosphony-lated Fluorescent 
Molecules

broad substrate scope gram-scale synthesis

34 examples up to 89% yield

AgI

DCM, 25 °C, 2–3 h

mild reaction conditions

N N

5-exo-dig cyclization

CHO

R1

R2 P
O

H

R2

O

P R2

O
R2

R1

+

R1 = aryl, alkyl, hetero etc.

R2 = phosphine oxides and phosponate esters

∗ λabs ∼ 385 nm ∗ λfl  ∼ 455 nm
in ethanol

excellent fluorescence

R1
R1

R1
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A Multi-Stimuli Responsive Spiropyran–Tetraphenylethene Conjugate 
for the Control of Near-Infrared Emission

NO2O2N

O
N N

O
H+

 Et3N

525 nm
or

NO2O2N

HO OH

NN

TPE-MCH1TPE-SP1
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Transition-Metal-Catalyzed Rapid Synthesis of Imidazo[2,1-b]thiazoles: 
Access to Aza-Fused Heterocycles via Aerobic Oxidative Coupling of 
2-Aminothiazoles and Acetophenones

N

S NH2
H3C

O

S

N N

Ar1

R

2 3

Condition A:Cu(OTf)2 (20 mol%)
KI (30 mol%), 

DMF, 90 °C, 12 h

Mild Reaction Condition  In-situ thiazolium ylide

29 ExamplesSimple Starting Materials

Two C-N bonds form upto 86 % yield

R

Ar

Condition B: FeCl3 ( 20 mol%)
ZnI2 (30 mol%)

DMF, 90 °C, 12 h
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A Formal [3+3] Annulation of Morita–Baylis–Hillman Ketones to 
Construct Pyrimidobenzothiazoles

Ca(OTf)2

toluene, 110 °C

29 examples; up to 98% yield

S

N
NH2Ar

O

CO2R

Formal [3+3] Annulation

New pyrimidobenzothiazole analogues

Ar = Aryl; R = Me, Et, tBu, Bn 
R1 = H, 6-Cl, 6-Me, 5-Cl

R1
S

N

N

CO2R

Ar
R1

+
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One-Pot, Two-Step Synthesis of Highly Functionalized 4-Indolyl/Pyrrolyl-
Chromanes via a para-Quinone Methide Formation–1,8-Addition Sequence

CHO

O

+
OH

R3R3

O
R3

R3

O

R1

N
R5

R4

Piperidine 
(10 mol%)

MeCN
80 oC, 5 h

MeCN, rt, 2-4 h
(up to 91%)

TFA (10 mol%)

O

N
R3

R3

OH

R1

R1

O

NH

R3

R3

OH

R1
Formation of 

p-quinone methide
1,8-Addition

(21 examples)

(2 examples)

R4R2

R2

R2

R2

One-pot, two-step domino sequence
Formation of three new C–C bonds

High step- and atom-economy
Broad substrate scope

R5
© 2025. Thieme. All rights reserved.
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Palladium-Catalyzed Domino Heteroarylation of Thioamides: 
A Simple Route to Benzothieno[2,3-b]quinolones

Ar

O

P
d(

O
A

c)
2
, A

d 2
P

n B
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K
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t B
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 D
M

F

Ar

R1NCS

X
Ar =

P
d(O

A
c)2 , A

d
2 P

nB
u 

K
O

tB
u, D

M
F

15 examples9 examples

X = Cl, Br

⇒ controlled formation of C–C, C–S, and C–N bonds
⇒ formation of three bonds and two rings
⇒ new class of heterocycles with up to 86% yields

Ar

O

Ar

S

NHR

SN

O

R1

R

R

R

R

X
Ar =

X = Cl, Br
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Design and Efficient Synthesis of New 4-Amino-Substituted 2-(4-Bro-
mobenzyl)-5,6,7,8-tetrahydrobenzo[4,5]thieno[2,3-d]-pyrimidines of 
Anticancer Interest and Their In Silico Study

S N

N

Cl

Br

S N

N

Br
N

R
RN

H

RR

DMF, 80 °C
MW, 5 min

C–N bond formation

SNAr

Regioselective

Metal-free synthesis

Shorter reaction time

76-91% yield

4-Amino-substituted tetrahydrobenzo-

thienopyrimidines

Anticancer targets such as

EGFR, VEGFR-2, PI3K and c-kit
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