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Stereoselective Synthesis of 3,4-Dihydrobenzofuro[3,2-b]pyridin- 
2(1H)-ones Enabled by Pd/Chiral Isothiourea Relay Catalysis

M. Sayed, Z. Shi, T. Fan, H.-C. Shen, Z.-Y. Han
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Stereoselective Synthesis of 3,4-Dihydrobenzofuro[3,2-b]pyridin-2(1H)-
ones Enabled by Pd/Chiral Isothiourea Relay Catalysis
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THF, 30 °C, 12 h
Ar

Ar

up to >99% ee, 94:6 dr

26 examples

[Pd(allyl)Cl]2 (10 mol%)

Xantphos (11 mol%)

Lewis Base (20 mol%)

i-Pr2NEt (4 equiv)

up to 99% yield
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H OBz

Mild reaction conditions

Simple one-step operation

Readily available reagents

Late-stage functionalization

TBPB

Chiral propargylic esters
tBuOH as byproduct

Cu
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R2

epi-mutisianthol (R1 = OH, R2 = H)
epi-jungianol (R1 = H, R2 = OH)

R1R1

R2

OH R1

R2

construction of
cis-1,3-dialkylindanes

substrate-controlled
Johnson–Claisen/
cis-hydrogenation
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O
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C13H27 N
O

O
OH

(+)-serinolamide A

NHAc

O
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RR

N
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(+)-Lacosamide

in situ reduction

Overall yield 56%
(6 steps)

Overall yield 60%
(5 steps)

Overall yield 62%
(3 steps)
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80 °C, 4 h
H2OI2

Mild conditonsSafe and available substrates Metal-free

Yield up to 96%Gram-scale synthesis Green solvent
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11 examples
75-92% yield

• chemoselective reaction
• metal-free procedure
• easy purification
• mild conditions
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11 examples
70% to 97% yield
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LiO-t-Bu, CsF
R

CF3

R
CO2H

DMI, 100−200 °C

√  Non-anionically activated CF3 group
√  Single-electron transfer process
√  Various substrates containing (hetero)aryl, t-Bu,
    Me, amide, and alkenyl functionalities
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Metal-Free N-Formylation of Amines Using Carbohydrates as C1 
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HO
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TBHP (1.6 equiv.)

100 oC, 1 h

R

H
N H

O

up to 96% yield
33 examples

  Metal-free reaction conditions

Use of renewable bio-based feedstock as a C1 synthon Broad substrate scope

Easy operation and scalabilityEnvironment friendly

Sunlight

CO2

O2

Photosynthesis
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R = H, KK-052, 54%
R = Me, 68%

R R R

Improved synthesis of KK-052s potent SREBP inhibitors
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NNR3 Z'

N
R2R1

R3 R N

ON
N

R2

R1

NHNR3
Z+ R3 I–

"Unmasked"
one-pot

mild conditions
no protecting group Z' = PhOCO-, R'CO-, 

       R'SO2-, ArNHCO

27 examples, up to 96%

15 examples, up to 90%
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phenyl]imidodisulfuryl Difluoride (AISF) as a Coupling Reagent

OH

O

N
H

R1

OH

O

15 examples

N
H

O

10 examples

N
H

R1
H
N

O R2
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S
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F
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AISF (1.0 equiv.)
NMM (1.0 equiv.)

 MeCN, r.t.

= aryl, N-protected amino acid = aryl amine, amino ester

= Fmoc, Boc, Cbz; Y = Me, Et
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Synthesis of Thiazole-fused Tricyclic Quinazolinone Alkaloids and Their 
Derivatives

N
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(Het)Ar

Polyfunctional 
benzothiazoles

S

N

NH2

CO2Me

S

NR R

R = H or CN
Niementowski
condensation

Microwave

36 new compounds
(up to 76% yield)

Thiazole-fused alkaloids

First example of thiazole-fused natural alkaloids

HN n

(Het)Ar
O

Late-stage divergent step using commercially available lactams

Scaled up to gram
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OH OH

Cu(I)

inactive

Cu(I)

active

PPh3, THF, rt
B

O

O

B2Pin2 / MeOH

• Base-free   • Simplified procedure   • 28 examples
• Terminal and internal alkynes
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