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Nickel-Catalyzed Highly Atom-Economical C–C Coupling 
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Engineered Cytochrome c-Catalyzed Lactone-Carbene B–H Insertion
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Gold-Catalyzed Cyclization/Intermolecular Methylene Transfer 
Sequence of O-Propargylic Oximes Derived from Glyoxylates

N
O

R2

R1

CO2R

cationic Au(I) [cat.] 

cyclization/intermolecular 
methylene transfer

NO

R2 R1

RO2C

R1 = aryl, alkyl
R2 = aryl, alkyl, H

13 examples
up to 83% yield
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Kinetically Controlled Fischer Glycosidation under Flow 
Conditions: A New Method for Preparing Furanosides

flow conditions

Si
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S
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O
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HO

in MeOH

O OMe

OH

HO

OH

HO-SAS

kinetically favored

67–86%Precise temperature
Precise residence time
Suppression of overreaction

Silica
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Design of New Amino Tf-Amide Organocatalysts: Environmentally 
Benign Approach to Asymmetric Aldol Synthesis

O

CO2Et

HNO
PMP

96% (93:7), 95% ee

Ar

OHO

C
H

N PMPEtO2C

Ar-CHO

~98% (94:6 to 99:1), 
97–99% ee

(5 mol%)

NH2 NHTf
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Catalytic Hydrogenolysis of Substituted Diaryl Ethers by Using 
Ruthenium Nanoparticles on an Acidic Supported Ionic Liquid Phase 
(Ru@SILP-SO3H)
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A Short, Efficient, and Stereoselective Synthesis of Piperine and its 
Analogues

O
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Cu OH
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4p
conrot.

amide
formation

N

O

O

O

piperine

 Piperine synthesized in quantitative yield
 Full stereocontrol
 Modulation of the aryl and the amide moiety
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Access to 3D Alicyclic Amine-Containing Fragments through 
Transannular C–H Arylation

NH

H

N

starting fragment
core amine

diverse fragment set
14 examples 

high 3D character
optimal physicochemical properties

Pd-catalyzed C–H arylation

Het/Ar

R

Letter

417

https://doi.org/10.1055/s-0037-1610861
https://doi.org/10.1055/s-0037-1611652
https://doi.org/10.1055/s-0037-1611678


XIII

Syn  lett

ric
tly

 p
ro

hi
bi

te
d.
Synlett 2019, 30, 423–428
DOI: 10.1055/s-0037-1611668

T. Nakamuro
K. Kumazawa
H. Ito*
K. Itami*
Nagoya University, Japan
Syn  lett

Syn  lett

is
 s

t

Bay-Region-Selective Annulative π-Extension (APEX) of Perylene Diim-
ides with Arynes

N
R

R
NO O

O O N
R

R
NO O

O O

APEX

p-extended CDI

bay-
region

Bay-region-selective annulative π-extension (APEX)
• One-step p-extension at unfunctionalized bay-region
• No halogenation/oxidation
• Two-directional APEX
• 5 examples of p-extended PDI and CDI with moderate yields

N
R

R
NO O

O O

p-extended PDI

APEX

PDI
R = Mes
       6-undecyl
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Air-Stable Secondary Phosphine Oxides for Nickel-Catalyzed Cross-
Couplings of Aryl Ethers by C–O Activation

Ni
OMe

Ar Ar

Ar'

Ar'

MgBr
P

n-Bu

n-Bu

O

H

Earth-abundant nickel catalysis
efficient C–O activation

air- and moisture-stable SPO
room temperature
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A Dendralenic C–H Acid

O

O H

H

O H

i)   H2CTf2 (6.0 equiv) 
     Ac2O (16 equiv)
     MeC(OMe)3 (4.0 equiv)      
     CH2Cl2, –78 °C to RT
ii)  TMP (6.0 equiv)

iii) H2SO4 (work-up) Tf

Tf

Tf

Tf

Tf Tf

HTBT
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Oxidative β-Halogenation of Alcohols: A Concise and Diastereoselec-
tive Approach to Halohydrins

X = Br, I

Ar

OH

Ar

OH
NaX/H2SO4

X
DMSO

High-value product

  Halogenation of alcohol

  High diastereoselectivity

Without additional oxidant

NaX/H2SO4

DMSO

OH

X

n

n = 1, 2, 3

OH

n
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Asymmetric Synthesis of Chiral 1,3-Dimethyl Units Through a Double 
Michael Reaction of Nitromethane and Crotonaldehyde Catalyzed by 
Diphenylprolinol Silyl Ether

O

+

N
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OSiPh2Me

Ph

HC(OMe)3
TsOH

(5 mol%)

NO2

MeO

OMe

94%, 90% ee

MeO

OMe

OH

R
N
H

Ph

OSiPh2Me

Ph

 NaBH4
 n-Bu3SnH

(20 mol%)

up to anti/syn = >20:1 
up to >99% ee

MeO

OMe

OH

R
N
H

Ph

OSiPh2Me

Ph

 NaBH4
 n-Bu3SnH

(20 mol%)

up to anti/syn = 1:>20
up to  98% ee

OR

OR

MeNO2
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Complex Boron-Containing Molecules through a 1,2-Metalate 
Rearrangement/anti-SN2′ Elimination/Cycloaddition Reaction Sequence
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Palladium(II)-Catalyzed C(sp3)–H Activation of N,O-Ketals towards a 
Method for the β-Functionalization of Ketones

1,4-dicarbonylfrom simple
dialkyl ketones

hydrolysis
O

OH

O

functionalized
pyrrolidinone

Pd(II) cat.

CO, oxidant

15 examples
19–80% yield

O

H
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R

H

O
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Origins of Contrasteric -Facial Selectivity in Epoxidations of 
Encumbered Tetrahydropyridines by a Bifunctional Peracid

F

F F
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OO O
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F

F F

F
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O

OH

O

OH

N
R1

R6

R5

R4

R3

R2

THF, 0 °C to rt

N
R1

R6

R5

R4

R3

R2

O

major diastereomer 
65–84% yield,
6:1–20:1 dr

(±) (±)

hydrogen-
bonded TS
leading to major 
diastereomer

+
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Evidence for a Radical Mechanism in Cu(II)-Promoted SnAP Reactions

NH2

O SnBu3

radical clock SnAP

O R

H

N
H

O

R

N

O

R

imine
formation

N

O SnBu3

R
polar mechanism

C–Sn oxidation,
radical mechanismCu(II)! A Lewis acid, transmetalating agent, or C–Sn bond oxidant?

CuII

CuII
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A New Synthesis of Gefitinib

N

N

Cl

MeO

MeO

N

N

HN

O

MeO

Cl

F

N

O

Cl

gefitinib

4 steps

14%

H
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Copper(I) Iodide-Catalyzed Asymmetric Synthesis of Optically 
Active Tertiary -Allenols

+ +

 CuI (10 mol%)
(R,Sa)-N-PINAP (2.5 mol%)

R3CHO
N
H

OH

R1

R2
H

R3

H

R1
OH

R2

1,4-dioxane, r.t., 1 h; 
then 130 °C, 8 h

40–73%
up to 95% ee
(12 examples)
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Catalytic Enantioselective Synthesis of 4-Amino-1,2,3,4-tetrahydropyr-
idine Derivatives from Intramolecular Nucleophilic Addition Reaction 
of Tertiary Enamides

N

R2O

O

R3–NH2
R1 N

R2O

NR3

R1 N

R2O

NHR3

% ee 33.1                          87.1                                      88.8                              94.0                               60.0

+

rt, 5 minR1

CPA (cat.)

reflux, 5 min

up to 99% yield
up to 96.2% ee

NH2

MeO OMe

NH2 NH2NH2NH2

O

O

R

R

P
O

OH

CPA, R = 2,4,6-(iPr)3C6H2
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Direct Catalytic Asymmetric Mannich-Type Reaction of an α-CF3 Amide 
to Isatin Imines
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Selective Phthalimido-N-oxyl (PINO)-Catalyzed C–H Cyanation of 
Adamantane Derivatives

=

H

R

metal-free, catalytic

hydrogen atom abstraction R

direct C–CN

bond coupling

CN

R

17 examples • up to 71% yield • high selectivity • cheap • substrate (1 equiv)

R = CH3, Ph, CO2Me, N3, C=C, CN, OR, NHR, Br
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Reduction of Nitroarenes to Anilines with a Benzothiazoline: 
Application to Enantioselective Synthesis of 2-Arylquinoline 
Derivatives

X

NO2

X

NH2

NO2

Ar1

O

N
H

Ar1
O

P

O O

OH

Ar3

Ar3

(R)-CPA

benzothiazoline

benzothiazoline
(R)-CPA

S

H
N

Ar2

benzothiazoline

14 examples
up to 98%

up to 66% yield
up to 96% ee

X = halogen, cyano, 
      carbonyl, ether…

Short time

Metal-free
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Manganese Catalyzed Asymmetric Transfer Hydrogenation of Ketones 
Using Chiral Oxamide Ligands

R

O

R

OH

 KOtBu (20 mol%), 
iPrOH (6 mL), 80 °C, 

20 h

[MnBr(CO)5] (6 mol%), 
L4a (2 mol%)

*

O

NH

O

HN

HOOH

Ph Ph

L4a

30–99% yield
15 examples
up to 93% ee

R = Alkyl, Aryl

O

MeO

O

OMe

H2N

Ph

OH2

+
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Synthesis of 4-(Arylmethyl)proline Derivatives

N CO2
tBu N CO2H

*

Ar =
R

FmocBoc

Ar

N CO2
tBu

*

Boc

Ar
6 examples

60–83% 74–89%

3 examples
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T. Miura*
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Photoinduced 1,2-Hydro(cyanomethylation) of Alkenes with a 
Cyanomethylphosphonium Ylide

R + Ph3P CHCN
cat. fac-Ir(ppy)3

cat. C6F5SH

R CN

blue LEDs

ascorbic acid

R    = -(CH2)2Ph, -(CH2)2Ac, -(CH2)3CO2H, -(CH2)3CN,
          -(CH2)4OH, -(CH2)4OBz, -(CH2)5Cl
ppy = 2-phenylpyridinato

up to 88%
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A [3+2] Cyclization of Siloxyalkynes and Isocyanides for the Synthesis 
of Oxazoles

68–86% yield

NO

R' EWG

    mild conditions                          high efficiency                   metal-free

C

N

EWG

O

R'

R3Si
[3+2] 

cyclization

·· ·
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