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Recent Advances in the Synthesis of 5-Substituted 1H-Tetrazoles: 
A Complete Survey (2013–2018)
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Metal-Catalyzed Site-Selective Monoacylation of Diols in Aqueous 
Media
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A Practical Synthesis of Ammonia from Nitrogen Gas, Samarium Diio-
dide and Water Catalyzed by a Molybdenum–PCP Pincer Complex

6 SmI2(thf)2 + 6 H2O
cat. Mo

THF, rt
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catalytic ammonia formation on large scale
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Molybdenum-Mediated One-Pot Synthesis of Pyrazoles from 
Isoxazoles

HCl(aq)
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• H, Alkyl

28 examples
64–98%
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Treatment of Olefinic Amides with NBS in Water: Synthesis of Mono-
bromo- and Multibromobenzoxazines
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catalyst free 14 examples, 83–92% yield

9 examples, 57–90% yield
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Medicinally Relevant Modification of the Isoquinoline-1,3-dione 
Scaffold via Metal-Free Arylation and Fluorination of Diazo 
Homophthalimides in Brønsted Acids
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20 examples 11 examples
44–86%23–89%
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Regioselective Synthesis of 2-Acylbutadienes from ,-Unsaturated 
Ketones
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Enantioselective Synthesis of cis- and trans-Borocyclopropylmethanol: 
Simple Building Blocks To Access Heterocycle-Substituted Cyclopropyl-
methanols
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71–75%
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Dioxaborolane mediated 
cyclopropanation of 
boroallylic and base-

sensitive allylic alcohols

Zinco-cyclopropanation 
of allylic alcohol
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Facile Synthesis of Dispiroheterocycles through One-Pot [3+2] 
Cycloaddition, and Their Antiviral Activity

♦ Mild conditions
♦ High efficiency for ring construction
♦ Broad substrate scope
♦ Potential antiviral agents

30 examples
up to 83% yield
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Aryl Ketone Mediated Photoinduced Radical Coupling for the 
Alkylation of Benzazoles Employing Saturated Heterocyclic 
Compounds

Ar
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alkylation of benzazoles

8 examples
up to 94%
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Palladium-Catalyzed and Quinazoline-Directed C–H Selective 
Acetoxylation of 2-Arylquinazolines
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X

AcOH/Ac2O, 100 °C
N
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X
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X = H, Me, Cl X = OAc, Me, Cl
   33 examples
  up to 98% yield
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Synthesis of Asymmetrical 2,6-Diarylpyridines from Linear 
,,,-Unsaturated Ketones by Addition of Ammonium Formate 
Followed by Annulation

Ar1 Ar2

O metal-free

NAr1 Ar2
  +   HCOONH4

33 examples, up to 92% yield

toluene, heat
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A Convenient Synthesis of 1,5-Fused 1,2,4-Triazoles from 
N-Arylamidines via Chloramine-T Mediated Intramolecular 
Oxidative N–N Bond Formation

EtOH, 80 °C
Chloramine-T
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X

N

N

N

R1
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R2

R2

X, Y = CH or N;   R1 = H, Me, Br, Cl 
R2 = H, Me, OMe, Br, Cl, F, CF3, NO2

20 examples
80–95% yield

30–45 min
   80–95%
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An Efficient Solvent-Free Microwave-Assisted Synthesis of 
Cinnamamides by Amidation Reaction Using Phenylboronic 
Acid/Lewis Base Co-catalytic System

Ar OH

O

+ R NH2 Ar N
H

O

R

PhB(OH)2 (cat.)
Lewis base  (cat.)

Microwave 32 examples
42–72%

Highly chemoselective Efficient with aromatic 
amines

Solvent-free conditions

Short reaction time

Metal-free conditions
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Construction of Esters through Sulfuryl Fluoride (SO2F2) Mediated 
Dehydrative Coupling of Carboxylic Acids with Alcohols at Room 
Temperature

+
DIPEA, DCE, rt R1

O

O
R2

39 examples, up to 99% yield

SO2F2
H OR2R1 C OH

O

Cheap inorganic SO2F2 as the coupling reagent
Coupling reagent removed by washing
Mild conditions and broad scope
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A Ruthenium-Catalyzed C–H Activation Strategy as an Efficient Short-
cut in the Total Synthesis of 6,8-Dimethoxy-1,3-dimethylisoquinoline

MeO Me
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MeO H

Cytotoxic natural product 
from Ancistrocladus tectorius

One-pot isomerization-
6p-azaelectrocyclization

MeO Me

N

MeO

OMe

· 3 Steps; 27.3% yield
· Protective group free
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CeIII-Promoted 
methoximation
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Direct allylation by C-H Activation
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