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key role in anti-baterial activitystrained nature and difficulty of formation

1. Azetidines synthesis

   1) Cyclization by nucleophilic substitution of amine nucleophiles

   2) Cyclization by C-C bond formation

   3) Cycloaddition

   4) Reduction of β-lactams

   5) other methods

2. Important azetidine compounds

   1) Natural products

   2) Azetidine ligands and auxiliaries for asymmetric reactions

3. Azetidine-3-ones synthesis

Contents (based on a recent review: Brandi A. et al. Chem. Rev. 2008, 108, 3988.)

1. Azetidines synthesis

1) Cyclization by nucleophilic substitution of amine nucleophiles
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X, OMs, OTf, OTs as leaving group

ring opening: epoxide, aziridine, Br+, etc

Carbanion mediated

Radical cyclization



eg 3.

HO OH

HO

OH

1) Tf2O, DIPEA, -20 °C

2) Ph2CHNH2, DIPEA, 70 °C
N N

Ph

Ph Ph

Ph

35%

JOC 2006, 71, 7885

eg 4.

OBC 2007, 5, 3510

eg 5.

PhPh

Ph

N N3Ph
HN

Ph Ph

Ph

4N HBr/HOAc, rt, overnight, 94%

or 1M HCl, EtOH, reflux, 2 h, 92%
HX• ARKIVOC 2005, xiii, 8

eg 6.

CO2Me

NHPf

OMs

MsO
N
Pf

CO2Me

OMs

NPf

MsO CO2Me

+

DMF, Et3N, 80 °C

4 1

CO2Me

NHPf

OMs

MsO

N
Pf

CO2Me

OMs

NPf

MsO CO2Me

+

DMF, Et3N, 110 °C

0 100

Ph

Pf=

H

NHPf
MeO2C

OMs

OMs

H

H

NHPf
MeO2C

OMs

MsO

H

cis-TS
anti-TS

unfavored favored
JOC 2002, 67, 3637

eg 7.

71%

73%

R

N

H R

N

H

Br

F
N

F

R
1.1eq NBS
2.2 eq Et3N• 3HF NaBH4, MeOH

61-70%

JOC 2006, 71, 7100

pentaerythritol
4

7 8

65

9a

9b

syn-azetidine anti-azetidine

syn-azetidine

anti-azetidine

10
11



R2

N

Cl

Cl

R1

R2

N
R1

OMs

Cl Cl
R3 R2

HN
R1

OMs

Cl Cl
R3

R2
Cl Cl

R3

NNC H

R1

R2
Cl Cl

R3

NH H

R1

1) ArCHO, LDA
2) MsCl, Py

NaCNBH3
HOAc

71-88%

KCN, MeOH K2CO3, DMSO 63-78%54-84%R1= iPr, Et

R2= H, Cl

R3= H, Me

JOC 1998, 63, 6

eg 9. OH

I

NBn2

NBn2

BF4
−

HO

AgBF4

62%

O

Cl

NBn2 OEt

OLi

+
CO2Et

NBn2

HO

Cl

N
Bn2

HO CO2Et
AgBF4

BF4
−

N
Bn

HO CO2Et

87%

Pd/HCO2HJOC 1997, 62, 8902

OL 2002, 4, 1299

eg 10.

N3

BnO

BnO
H

H

OH
(+)-DET

NH

BnO

OBn

1) MsCl

2) Raney Ni

86%

N

BnO

OBn

NH2

N

HO

OH

N

NH

XR

O

1) i-amyl-NO2

2) LiAlH4

83%

R=H, X=O
    Me     O
     H      NH2

BMCL 1994, 4, 2083

eg 11.

O
AcO

HO
N3 O

O

O
AcO

TsO
N3 O

O

O
AcO

N
H

O

O
95%

H2, Pd/C

EtOAc, 60 °C

65%

T 2003, 59, 1333

12
13

1514

eg 8.

16a 17

16b 18 19 20

21

22 23

24 25

26 27



eg 12.

O
TsO

BnO
OBn

OBn

OTs

O

BnO
OBn

OBn

BuN

tBuNH2

76%

Carb. Res. 1997, 299, 253

eg 13. Br Br

NH2

Br NH2

Br

NH2

N

Nu-R

N

Nu

R

NaOH, 80 °C

BuLi

NCS, 0 °C

ACIE. 1969, 80, 70

SC. 1998, 28, 3949

JOC. 1995, 60, 4943

eg 14.

HO R1

R2

HN
PMP

Im Im

O

N

R2 R1

PMP

JOC. 2006, 71, 4147

iii) Opening of Aziridines
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iv) Opening of Bromonium, Iodonium or Seleniranium Intermediates

eg 19. Ph NHTs Br+(collidine)2PF6
−
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2) Cyclization by C-C bond formation

i) Carbanion-mediated cyclization
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ii) Radical cyclization involving C=O group
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3) Cycloaddition
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eg 34.
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4) Reduction of Azetidin-2-ones

LiAlH4 alane/etherdiborane DIBAL-H AlH2Cl
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iii) Cyclization of ββββ-amino allene

eg 46.
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i) Eletrophilic Attack on C=C
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eg 49.
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2. Important azetidine compounds

1) Natural products

iv) Pd-Catalyzed Decarboxylation
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iron-chelating amino acids
promote uptake and transport of iron for chlorophyl biosynthesis
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1) NaH (88%)

2) deprotection

2) Ligands for Metal-Catalyzed Reactions
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3. Azetidine-3-ones synthesis mainly by NH insertion in diazo compounds
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TL 2004, 45, 3355J Organomet Chem 2005, 690, 5636
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