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Abstract

Nitrones are important 1,3-dipolar compounds and key synthetic building blocks for constructing
five-membered nitrogen-oxygen heterocycles such as isoxazolidines and isoxazolines. This paper
systematically reviews the representative synthetic methods of nitrones, and emphatically summa-
rizes the research progress of their [3+2] cycloaddition reactions in four catalytic systems: organo-
catalysis, cooperative catalysis, catalyst-free system and electrocatalysis. The reaction mechanism,
yield, stereoselectivity and substrate applicability of each catalytic system are discussed. In addi-
tion, the applications of nitrones in the total synthesis of natural products, chiral synthetic building
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blocks and biomedicine are introduced. The development trend of nitrone chemistry toward mild,
green, metal-free and highly selective synthesis is prospected, which provides a reference for the
efficient and precise synthesis of nitrogen-containing heterocycles.
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Figure 1. Classical synthetic methods
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Figure 2. Solvent-free grinding synthesis
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Figure 3. 3A Molecular sieve-catalyzed solvent-free synthesis

& 3. 3A TR TETI G A

DOI: 10.12677/jocr.2026.142020 223 HHL A5


https://doi.org/10.12677/jocr.2026.142020

KIES &

3. IHERESH3+2 3 AR R ST R

TR PR [3+2 1IN B B 7 i 3 e e o S MBI 45 T T AR i R AR, H i SR oA AL
ey TR TofEfe FOB TR R R, WIE 4 FoR, S RTNEAERBRCE . v SR
AV A B 8 S ﬁﬂ%%%ﬁ%ﬁm SEARIERER B, IE T TR A AR
Rt e PR AL AR PR AT . B RS, &SRR T I G S e, oA R R
I BRAIRAR T%?%%Emﬁﬁ%m%ﬁﬂ% R TR AR, RS SRR I St
R BRI . AT RGBSR RO UL, VARG ST B R F R SRR -

Me
o Me o TTIIT . R\3
N : :
Me B TR jI: Yt R Neo
RN oo ] P P oAN= : FendoiE
R N>"V'e OWI:EJL@% Lumo R ) el el IR R
ﬁ H cr H | ——— OHC
ol “HCI 1 |
R
i I
IREN
P3N\ ol [3+21h Ik
H +N~ H R\/\ _
R1IA2 H NO, [3,3]-6iﬂl§
: MRZ :
OH
Rz _N iR :
] 3 Cu, 1] Wt 35 /
PPk
flE| (N O AR A WERJ_" SO T Y e
(] i /\l./:f R F
5 r—— — /
a R
ﬁ R N HOMO (fififi) —LUMO (Jike) -0
x : OEt
%ﬁ OFU itk 1% I FATEIER @ w
A NN e,
2 """/5 """ OH cF O R?
B 4% N ETEELY/D N 3 N
,fﬁ CF3;SO,Na T *CF; J\)J\ W J|\/[ 7N )\_%
A ‘R1 H R! T R2 R’ CF,

Figure 4. Catalytic modes and mechanisms of nitrone [3+2] cycloaddition reactions
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Figure 5. Intramolecular nitrone [3+2] cycloaddition for marine alkaloid skeleton construction
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Figure 6. Cycloaddition-retrocycloaddition strategy for cocaine skeleton synthesis
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