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Modern Annulation Strategies for the Synthesis of Cyclo[b]fused 
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Difunctionalization of the Isocyano Group: Atom-Economic Synthesis 
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Hypervalent Iodine Chemistry as a Platform for Aerobic Oxidation 
Catalysis
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Dehydrative Allylation of Amine with Allyl Alcohol by Titanium Oxide 
Supported Molybdenum Oxide Catalyst

reusable solid catalyst
TiO2

OH

OH
R
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RN
H

H

dispersed 
MoO3

R
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RN N R+

up to 98% yield
14 examples

– H2O

– H2O
R, R' = alkyl, aryl...

H
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+
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Molecular-Iodine-Promoted Synthesis of Dihydrobenzofuran-
3,3-dicarbonitriles through a Novel Rearrangement

O

O Ar

CN

NH2

I2, Et3N

   DCE, 
reflux, 2 h

O

O NC CN

Ar

C–C and C–O bond dissociation

Novel rearrengement

Yields up to 85%
Wide substrate scope

New C–C and C–O bond formation

Scalable process
18 examples
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Direct Synthesis of 1-Alkyl-6-hydroxyalkyl-3a,6a-diphenylglycolurils 
from 1-Alkylimidazolinones and Their Cyclic Analogues
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4 examples
(78–90%)

8 examples
(74–88%)

n

R = Alk, n = 1, 2
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Synthesis of 5-Aryl-5H-pyrido[2',1':2,3]imidazo[4,5-b]indoles by 
Domino Pd- and Cu-Catalyzed C–N Coupling Reactions
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Copper-Catalyzed Synthesis of Fused Imidazopyrazine N-Oxide 
Skeletons
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2-Zincoethylzincation of 2-Alkynylamines and 1-Alkynylphosphines 
Catalyzed by Titanium(IV) Isopropoxide and Ethylmagnesium Bromide

R X

R

D(H)
D(H)

R

I
I

   8 examples (62–80%)

X = CH2NR'2 or PPh2
R = alkyl, Ph

Et2Zn (2.5 equiv, 1 M in hexanes)
Ti(O-iPr)4 (0.1 equiv, 0.5 M in hexanes)
EtMgBr (0.2 equiv, 2.5 M in Et2O)

Et2O, 18 h
zn

R

Xzn

D2O (H2O)

I2

NR'2 NR'2
P(Q)Ph2

R

D(H)
D(H)

1. D2O (H2O) 
2. H2O2 (S8)

    11 examples (65–88%)4 examples (55–63%)

zn = Zn1/2; ZnEt. Q = O, S.
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Copper(I)- and Mesoionic-Hydroxyamide-Catalyzed Chemoselective 
Aerobic Oxidation of Primary Benzylic Alcohols

No over-oxidation

Compatible with electron-
deficient substrates

Base metal systemMesoionic nitroxy catalyst

Y = CH, N

Selective for 
benzylic alcohols

R

OH 5 mol%

CuI (5 mol%), bpy (5 mol%),  
NMI (10 mol%), MeCN, air, r.t.

N

N N

N

Ph

Ph

N

OH

53–99%YX

R

O

YX

X = Cl, NO2, OMe, CO2Me
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Additive- and Oxidant-Free Expedient Synthesis of Benzimidazoles 
Catalyzed by Cobalt Nanocomposites on N-Doped Carbon
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Cyclopropenium-Activated DMSO for Swern-Type Oxidation

OHR

R'

OR

R'

scalable (>1 g) operationally simple
up to 24 substrates recyclable by-product

(up to 93% yield)S Ph Ph

ClCl

activator
primary &

secondary alcohols
R = aliphatic, aromatic, (hetero)aryl

S

O

 R' = H, aliphatic, aromatic
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Formation of COOH-Ylides, and Their Reactivities and Selectivities in 
Wittig Reactions

Alk-CHO

C
H

Ph3P+

carboxy ylides

(hitherto unexplored ylides)

COOH–

C
CO2H
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Z-olefins

C
H

H
Br– Ph3P+ COOH

NaHDMS
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Synthesis of 8-HEPE and 10-HDoHE in both (R)- and (S)-Forms via 
Wittig Reactions with COOH-Ylides

CO2H
Br– Ph3P+

OTBS

CHO
*

Ph3P OH

*

NaN(TMS)2
(1 equiv per Wittig reagent)

+
–

THF/HMPA

(R)- and (S)-enantiomer

Bu4NF

CO2H  (not CO2
–)

CO2H

(8R)- and (8S)-HEPE

OH

CO2H*
(10R)- and (10S)-HDoHE

Similarly,

(carboxy ylide)
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Stereoselective Synthesis of Maresin-Like Lipid Mediators

TMS
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OTBSOTBS *

OH

CO2H

OH

**
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Organic

Synthesis

Chiral
LC-MS/MS
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An Investigation of the Reactions between Azido Alcohols and 
Phosphoramidites

OH

N3 iPr2N P

OBn

OBn

O

N3

P
OBn

OBn

O

NH

P

OBn

O
Cn=3–5 Cn=3–5

intramolecular
Staudinger

reaction

tetrazole, toluene
80 °C, 2 h

Cn=3–5

40–65%

Cn=3–5 = O

(literature)
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Annulations of 5-Phenylthiobutenolides and First Synthesis of 
(±)-Indanostatin

OH
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Hauser–Kraus annulation
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Lewis Acid-Catalyzed Rearrangement of Fluoroalkylated Propargylic 
Alcohols: An Alternative Approach to β-Fluoroalkyl-α,β-enones

OH

Ar

Ar

O

RF
2

R1
RF

2

R1
  BF3·OEt2 (0.5 equiv)

DCE, heat

or
Ar

O

OH

RF
2 R1

R1 = H, CH3, C2H5, n-C4H9 
RF

2 = CF3, C2F5, o-ClPhCF2,
        o-CF3PhCF2

R1 = Ph, p-ClPh
RF

2 = CF3

18 examples
36–86% yield
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