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Construction of Bibenzothiophenes through Oxidative C–H Cyclization 
with 1,3-Diynes

S

S
R2

S
R2Ar

Ar

Ar'
R1

+

S
Ar'

R1 • excellent regioselectivity 
• switchable mono-/di-annulation selectivity
• symmetrical and unsymmetrical bisthiophenes

regioselectivity
control

?

?

S

R2

R2

Ar

?

3,3'-bithiophenes

R2

R2 double annulation

single annulation

CuCl (10 mol%)
DTBP

DCE, 100 °C, 24 h

THF, 120 °C, 24 h

Pd2(dba)3 (5 mol%)
DCP

KI (10 mol%), DCP
THF, 120 °C, 24 h

Conditions A:

Conditions B:

THF, 120 °C, 24 h

Pd(dba)2 (5 mol%)
DCP

CuCl (10 mol%)
DTBP

DCE, 100 °C, 24 h

Conditions C:

Conditions D:

up to 87% yield up to 92% yieldR1 = H, SAr
R2 = Ar, COOtBu, TMS
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Chiral Cyclodimerization Reactions: Construction of Nonnatural Dimeric 
Carbazoles from (±)-4-Methylene-3-hydroxytetrahydrocarbazoles

N

R

OH
G

Cu(II)

1-(Indol-2-yl)pent-4-yn-3-ols

N RO

HO
G

N
R

G
Me

G = alkyl

[(R) + (R)] and [(S) + (S)]

N R

O
G

Me

N
R

HO G

G = aryl

[(R) + (S)] and [(S) + (R)]

heterochiral
cyclodimerization

homochiral
cyclodimerization
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O
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O

OMe

Me

O

N

O

NH

OMe

O

tandem macrocyclization/
transannular pyran cyclization

Me

(-)-exiguolide
13 steps

(+)-neopeltolide
11 steps

Yamaguchi esterification
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Stereocontrolled Aldol-Like Reactions Involving Oxocarbenium 
Intermediates

Acyclic 
Oxocarbenium Cation

Cyclic 
Oxocarbenium Cation

Stereocontrolled Carbon–Carbon Bond Forming Reactions

O
X

O

O (  )n O O
O

(  )n O

H
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Assembly of Cyclic Imine Core Cyclohexene Motif

O

O

R1

R2

H

MeO2C R1

O O
H

MeO2C R1

O O

R2
R2

O
O TMS

N
Ph

NF3C

Me3SiCl, THF;

Li

then TMSCHN2;

K2CO3, MeOH

HGII (8 mol%)

ethylene (1 atm)

PhMe, 110 °C
*
*

•  high diastereoselectivity     •  rapidly builds complexity     •  key cyclic imine core scaffold
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Silver Nitrate Catalyzed Sulfonylation of O-Propargyl Alkynes

vinyl sulfones
R2SO2Na

SO2R2
O-propargyl

alkynes

sodium
organosulfinates

22 examples (0–86%)
Readily available starting materials
Regioselective
Broad substrate scope
Mild and reliable conditions

R1OAg

R1O

R1O

R2SO2

Ag

silver acetylides

sulfinyl radicals
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PhI(OAc)2-Promoted Regioselective Cycloaddition of N-Amino-
pyridinium Ylides with Electron-Deficient Alkenes

+
EWG

Y
R1

r.t.
N N

EWG

R1Ar

Y = H or Br, Cl

N
H2N

X

Ar

efficient and regioselective facile conditions and operation
easy scale-up wide scope of pyridiniumylides and alkenes

PhI(OAc)2
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Base-Promoted [3+2] Annulation of Carbodiimides with Diazoaceto-
nitrile for Synthesis of 5-Amino-4-cyano-1,2,3-triazoles

N
N

N H
N

CN

C NN
Ar

R
R = Ar, alkyl

N
CN

N+

19 examples

R
Cs2CO3 (1.5 equiv.)

Ar

MeCN, rt, 8 h

(1 equiv.) (2 equiv.)

Unprecedented amino- & cyano-triazoles Operationally simple
Good substrate scope Derivatizations
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Stereoselective Synthesis of Volicitin and 9-D1-Volicitin

N
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O CO2H

CONH2
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volicitin; R = H
9-D1-volicitin; R = D

R
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Wittig reaction
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Update of the Imine-Anion-Mediated Smiles Rearrangement: Applica-
tion to Migration of Electron-Neutral/Rich Aromatic Groups

R1 Li

O

N

R1

Li

OH

R1

N

imine anion

rearrangement

R

R

Smiles

destabilized Meisenheimer int.

O

R1

N

M

R

electron-neutral/rich
aromatic groups

R = H, EDG

O

CN
R
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Radiosynthesis of -[18F]Fluoroamides with [18F]AgF

R1

H
N

O

Br

R3
R2

[18F]AgF•K222

CH3CN, 110 °C, 30 min R1

H
N

O

18F

R3
R2

Convenient method for amide radiolabeling
Good functional group tolerance
Good RCC and RCY
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Sulfur-Mediated ipso-Cyclization of 4-(p-Methoxyaryl)alk-1-ynes 
Leading to 3-Thiospiro[4.5]deca-1,6,9-trien-8-ones

1) 2-Chloropyridine, Tf2O

O

S
Ar

R1

Ar
S

Me

O
MeO

R1

19 examples
yields up to 88%

2) Et3N
© 2024. Thieme. All rights reserved.
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Evaluation of Phenyldiazenyl as a Protective/Activating Group in Lithia-
tion–Substitution Reactions of Tetrahydroisoquinolines

N
N

N

N
N

N

s-BuLi, THF, –78 °C

Li

N
H

R1

R2

R1

R2

R1

R2

R'

R1, R2 = H
R1, R2 = OMe

R' = H, 4-OMe, 3-OMe,
      3,4-(OMe)2, etc.

Electrophiles = aldehydes, 
ketones, oxiranes, isocyanates, 
alkyl halides, etc.

N
H

E

R1

R2

72–82% 60–65%

(i) Electrophile

(ii) TFA, EtOH (ii) TFA, EtOH

R'
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OR2

N2

O

O

O

O

OR2

O

TfOH
R1

O O

OH

OR2

O

R1

O O

OH

R1

35 examples
up to 90% yield
up to 100:0 regioselectivity

13 examples
up to 80% yield
up to 100:0 regioselectivity

• Mild Conditions • Metal-free • Simple Procedure

+ +
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Acylative and Silylative Dynamic Kinetic Resolutions of 
6-Hydroxy-2H-pyran-3(6H)-one Catalyzed by Chiral Guanidines

O

O

OH

rac

O

O

O

(R)-acylate
94%, 97:3 er

O

O

O

OSiPh3

(S)-silylate
93%, 74:26 er

Acylative Dynamic
Kinetic Resolution

Silylative Dynamic
Kinetic Resolution

(CyCO)2O (1.2 equiv)
cat. C (5 mol%)

Et2O (0.2 M), rt, 24 h

Ph3SiCl (1.5 equiv)
iPr2NEt (1.5 equiv)

cat. B (5 mol%)

toluene (0.05 M)
0 °C, 22 h

N

N N

cat. C

N

N N
Ph

cat. B

52%, >98.5:1.5 er

recryst.
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Synthesis of the C1–C13 Segment of Poecillastrin C

HN
MeMe

O

Me

OH

MeMe

OH

Me

OH

Me

OHO
H
N

O

OH

COOH
MeO OH

O1

2
35

101417

21 35 37

13

33

4

O

R

macrolactam of poecillastrin C

H
N

O COOH
OH

1

2
35

10

13

4

OO

Me

Me

Me

Me
Me

O

O

5
10

13

O
MeO

O

O OTBS

N3

1
2

3
4

PPh2

OH

Me

Me

Me

Me
I

Me

+ + +
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