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Abstract: Nitrone chemistry has been widely developed for a long history and many
reviews have outlined its rich transformation chemistry. However, most of these
reviews are involving aldonitrones due to their easy preparation and high reactivity. In
recent years, N-substituents o, f-unsaturated ketonitrones and N-vinyl nitrones have
attracted much attention of synthetic chemists to develop novel methodologies for
their preparation and transformation. Various properties and new transformations of
these nitrones have been discovered and applied into the synthesis of important
heterocycle scaffolds. This review describes some recent breakthroughs in the
development of new transformation of these nitrones. These new reactions include
novel strategies for preparation of N-substituents o, f-unsaturated ketonitrones or
N-vinyl nitrones, new rearrangement of nitrones, reaction of nitrones with

dipolarophiles such as alkynes, allenes and isocyanates.



©CoO~NOUTA,WNPE

Organic Chemistry Frontiers

INTRODUCTION

The chemistry of nitrones has been well developed in the literature since its
discovery more than a century ago.!"! Nitrones are widely not only recognized as
important building blocks in the synthesis of various natural and biologically active
compounds, ?! but also used as both spin-trap reagents™ and therapeutic agents.!"!
Most of these early studies have focused on exploring 1,3-dipole character of nitrones
in [34+2] dipolar cycloadditions with dipolarophiles to construct functionalized
five-membered heterocycles which are important intermediates in organic synthesis."!
The dipolarophiles are including alkenes,® alkynes,!” allenes!® and other cumulated
double bonds.”’ Some of other applications involving nitrones are also studied well,
such as synthesis of f-lactams by copper-catalyzed [2+2] cycloaddition with terminal
alkynes,!'” [3+2] cycloaddition with methylenecyclopropane, 'l [3+3] cycloaddition
with  cyclopropanes,'  [3+3] cycloaddition with vinylcarbenes,!'?!  [4+3]
cycloaddition with cyclobutanes,'” and [2+2+3] cycloaddition with 1,6-enynes to

[15

give tricyclic 1,2-oxazepanes,'>) umpolung of nitrones by Sml, for C—C bond

formation with electrophiles."” However, most of these transformations are applied

with N-alkyl/N-aryl aldonitrones, N-alkyl/N-aryl ketonitrones (Figure 1, type I),['"* o

r
N-alkyl/N-aryl a,f-unsaturated aldonitrones' ! due to their easy preparation and
high reactivity. There are only few applications for N-substituents a,f-unsaturated
ketonitrones (Figure 1, type II) !"*! or N-vinyl nitrones (Figure 1, type IIT) " in the

past decades because of their challenges of synthesis. Hence it is not surprising that

the properties of these nitrones are unclear and desirable to be studied. Recently, not
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only some new methods for synthesis of N- substituents a,f-unsaturated ketonitrones
(type II) and N-vinyl nitrones (type III) have been developed but also novel
transformations of these nitrones have been demonstrated in organic synthesis. A
varies of transformations have shown that the nature of these nitrones are
distinguished and interesting in the reaction. In this review, we focus on describing
several recent developments of preparation of N-substituents o,f-unsaturated
ketonitrones (type II) or N-vinyl nitrones (type III) as well as novel transformations
involving these nitrones, which are including: 1) synthesis of N-substituents
o,f-unsaturated ketonitrones and N-vinyl nitrones, 2) the new rearrangement of
ketonitrones, 3) the reaction of ketonitrones with alkynes, 4) the reaction of

ketonitrones with allenes, 5) the reaction of ketonitrones with isocyanates.

® o © o R o
R\N,O R\N/O RS _— ﬁ/o
| | |
R1)\R2 R1)\/AR2 R1)\R2
R =alkyl, aryl R = alkyl, aryl R®, R*= alkyl, aryl
R',R2=H, alkyl, aryl R', R? = alkyl, aryl R', R2=H, alkyl, aryl, vinyl
type | type Il type llI

Figure 1 Different Type of Nitrones
1 Novel Strategies in Synthesis of Ketonitrones

Various methodologies have been reported for preparation of nitrones. But most

conveniently and commonly used methods are by condensing N-monosubstituted

[20]

hydroxylamines and carbonyl compounds,”™ or by oxidation of the corresponding

[21] [22] [23]

hydroxylamines," imines,”” amines'® or alkylation of aldoxime.*” The reaction of

N-substituted hydroxylamines and aldehydes is typically facile and gives

N-substituted aldonitrones in high yields under mild conditions. However, except for
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the intra-molecular variant, condensation of N-substituted hydroxylamines with
corresponding ketones usually requires harsh conditions and the scope of the reaction
is limited. Up to now, no directed condensation of N-aryl hydroxylamines with
o,f-unsaturated ketones has been developed except for successful condensation of

N-alkyl hydroxylamine with «,f-unsaturated ketones.*’

1.1 Preparation of Type II Nitrones

In 2012, Yang and coworkers developed a modular approach to N-aryl
o, f-unsaturated ketonitrones by oxidation of N-allyl anilines with Oxone which was
prepared by condensation of anilines and enals followed by alkylation of the resulting
o, f-unsaturated imines.*® This method was general and efficient access to diversely
substituted N-aryl a f-unsaturated ketonitrones in good yields. The C=C bonds of
nitrones 2 appeared to be all generated in the E-geometry while the C=N double
bonds of the nitrone 2 were formed as E, Z-mixtures in ratios ranging from 2:1
to >10:1. The N-substituted groups in nitrones were tolerated para-, meta- or
ortho-substituted on the aryl ring. It was worth noting that the a- and S-positions of
N-aryl a,f-unsaturated ketonitrones could be further substituted with methyl group

(2g and 2h).
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29 Scheme 1 Synthesis of N-aryl a,f-unsaturated Ketonitrones by Oxidation of Aniline

In 2013, Anderson and coworkers found that N-aryl o, f-unsaturated ketonitrones
35 can be prepared by copper-mediated cross-coupling reaction of chalcone oximes with
38 various arylboronic acids in good yields (Scheme 2).*”! The scope of nitrones was
tolerated aryl, vinyl, bromide, nitro groups. The geometry of chalcone oxime 3 has no
43 effect on the formation of N-aryl a, f-unsaturated ketonitrones with E-isomer as major
46 products. It is a very useful transformation that only the E-isomer nitrones were
obtained after fast column chromatography. However, this copper-mediated coupling

51 reaction was not suitable for ortho-substituted arylboronic acids.
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Scheme 2 Synthesis of N-aryl Ketonitrones by Copper-mediated Reaction

In order to resolve the aforementioned drawbacks of requirement of copper salts
and synthesis of ortho-substituted N-aryl a f-unsaturated ketonitrones, a simple and
efficient transition-metal free method to prepare N-aryl o, f-unsaturated ketonitrones
was developed by Mo and coworkers in 2015 (Scheme 3). ** The reaction showed
good functional group tolerance for both electron-rich and electron-deficient
substituents on both oximes and diaryliodonium salts. When unsymmetrical
diaryliodonium salts were tested, the N-arylation reaction proceeded with high
chemoselectivity and electron-deficient aryl moieties were preferentially transferred
to the nitrones. The nitrones can be easily prepared in gram scale in good yields. A
DFT calculation revealed a rational formation of nitrone via O-attack diaryliodonium

salts and [1,3]-phenyl migration of O-coordinated oximate complex.
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Scheme 3 Synthesis of N-Aryl Ketonitrones by Diaryliodonium Salts

In 2014, A Cu-catalyzed rearrangement of propargloxyamines to synthesize the
N-alkyl o,f-unsaturated ketonitrones with excellent yields was developed by
Nakamura and coworkers (Scheme 4). **! The R' and R* substituted group in
propargloxyamines 7 were tolerated various aryl substituted groups. However, the

reaction failed when the R? group is alkyl substituent in substrate 7f.
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Scheme 4 Synthesis of N-alkyl Ketonitrones by Copper-catalyzed Reaction

A plausible mechanism was proposed based on isolation of the intermediate 11
(Scheme 5). The m-acidic Cu catalyst coordinated to the alkyne 7 to form intermediate
9. Nucleophilic attack of the nitrogen atom onto the electrophilically activated C-C
triple bond occurred in a 5-endo manner, leading to the cyclized Cu-vinyl
intermediate 10. Subsequent protonolysis of Cu-vinyl intermediate afforded
3-isoxazoline 11 while regenerating Cu catalyst. An aryl substituent at the propargylic
position would promote the electrocyclic ring opening 11 to provide N-alkyl

o,f-unsaturated ketonitrones 8.

Page 8 of 38



Page 9 of 38

©CoO~NOUTA,WNPE

Organic Chemistry Frontiers

R3
|
_NH
(@)
sz
R1
l‘?g‘ [cu] 7
—~N
o pame
R2
11H
A‘ R?
. H o o
O\®/R3 O/Ggl J\
N 1
\ / R R? NN
R2TNA"Ng1 R? g

Scheme 5 A Plausible Mechanism of Formation of N-alkyl o, f-unsaturated

Ketonitrones

Recently, Studer and coworkers developed a mild, simple zinc triflate catalyzed
cross-dehydrogenative coupling (CDC) between aldonitrones and terminal alkynes to
synthesize alkynylnitrones in good yields by using cheap, readily available
3,3 -tertra-tert-butyldipheno-quinone (14) and dioxygen as oxidants (Scheme 6).°%
The nitrones were easily converted to important 3,5-disubstituted isoxazoles.

20 mol % Zn(OTf), ©

©
O\®/t-Bu
0.8 tBu 50 mol % NEts N
I = e %1a.0 |
mol y
R H o2 R A
PhCF3, 60 °C, 24 h g2
12 13 15
@ R? = Ph, 15a (76%
0. ®_t-Bu =Ph, 15a (76%)
N R? = 4-OMe(CgHy), 15b (72%)

| R? = 4-CF3(CgHa), 15¢ (77%)
\\ , R2 =n-Pr, 15d (67%)
R

R? = SiMes, 15e (68%)

O.Q-tBu R =cCqHyy, 15F (82%)
\ R" = c-C3Hs, 159 (64%)
RS\  R"=PhCH,CHy, 15h (62%)

Scheme 6 Synthesis of N-Alkyl Alkynylnitrones
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1.2 Preparation of Type III Nitrones

N-vinyl nitrones are unusual compounds that have rarely been targeted as
synthetic intermediates due to the challenges for their preparation by traditional
methods. Most of previous examples about N-vinyl nitrones were reported as side
products or proposed intermediates.”!) No general practical synthesis of N-vinyl
nitrones has been reported. In 2006, Denmark and Montgomery revealed that N-vinyl
aldonitrones could be prepared from nitroalkenes and aldehydes in four steps with
good yields."” Sammakia group developed a two-step method to synthesize the
N-vinyl aldonitrones via condensation of an d -chloroaldehyde with a substituted
benzylhydroxylamine and sequence of a 1,4-elimination.””) However, it is not suitable

for synthesis of N-vinyl ketonitrones.

In 2012, Anderson and coworkers developed an efficient and simple methodology
to prepare N-vinyl ketonitrones via copper-mediated cross-coupling reaction of
9-fluorenone oxime with various vinylboronic acids.*®! The exact structure of N-vinyl
ketonitrone 18 was determined by X-ray crystallography. A variety of vinylboronic
acids were applied into preparing the N-vinyl nitrones from moderate to good yields
(54%-86%). As shown in Scheme 7, the best results were obtained using cyclic vinyl
boronic acids and frans-monosubstituted vinylboronic acids. This reaction provided a
practical method for synthesis of N-vinyl ketonitrones which allowed further facile

investigation of N-vinyl ketonitrones.
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29 Scheme 7 Synthesis of N-vinyl Ketonitrones by Copper-mediated Reaction

Nakamura and coworkers reported a reaction of O-propargylic cyclopropyl
35 cabaldoximes in the presence of rhodium catalysts to provide an azepine N-vinyl
38 nitrones from good to high yields through a tandem 2,3-rearrangement and
heterocyclization (Scheme 8).°* The scope of substrates was tolerated different R'
43 and R? substituents in substrate 19. The geometry of the imines has no effect on the

46 formation of azepine N-vinyl nitrones.
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Scheme 8 Synthesis of N-vinyl Ketonitrones by Rh-catalyzed Reaction

A plausible mechanism was proposed for the formation of product 16 from
O-propargylic cyclopropyl cabaldoximes 19 (Scheme 9). The Rh catalyst coordinated
to the triple bond of alkyne 20 to form z-complex 21. Nucleophilic attack by the
nitrogen atom to the activated z-complex 21 would lead to five-membered cyclic
vinylrhodium intermediate 22. Cleavage of carbon-oxygen bond and elimination of
the Rh-catalyst afforded N-allenylnitrone intermediate 23. The formation of s-cis
isomer of N-allenylnitrone allows the #’-coordination to the Rh-catalyst from the
opposite side of R% as show in the intermediate 24. The formation of aza-rhodacycle
25 and ring expansion involving selective cleavage of the less hindered carbon-carbon
bond would give eight-membered aza-rhodacycle 26. Finally, the reductive

elimination of the Rh-catalyst produced azepine N-vinyl nitrone 20.
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34 Scheme 9 A Plausible Mechanism of Formation of Azepine N-vinyl Nitrone 20

37 More recently, Nakamura and coworkers revealed that azocine derivatives can be
40 prepared from O-propargylic oximes via a Rh-catalyzed 2,3-rearrangement and
heterocyclization cascade reaction (Scheme 10).7"! More importantly, the chirality of
45 substrate was maintained throughout the cascade process to provide the corresponding

48 optically active azocines.
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Scheme 10 Synthesis of azocines by Rh-catalyzed reaction.
2 The New Rearrangement of Ketonitrones

Recently, Anderson and coworker found that the rearrangement of N-aryl
o,f-unsaturated nitrones can form epoxyketimines in the presence of catalytic
amounts of CuCl and 1,10-phenanthroline (Phen) (Scheme 11).*”) The reaction
proceeded via nucleophilic attack of the nitrone oxygen atom on the electrophilically
activated carbon-carbon double bond. Subsequent N—O bond cleavage of 31 resulting
cyclized intermediate 32 took place oxygen-atom transfer reaction to
a,f-epoxyketimines 30 in high yields and excellent diastereoselectivity. Treatment of

epoxyketimine 30a with BF3/Et;O followed by reduction with NaBH,4 efficiently
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afforded tetrahydroqinolines 34a in 78% yield as a single diastereomer. Exposure of
epoxyketimine 30a to an allylic tin reagent in the presence of BF3/Et,O provided

trisubstituted aziridine 33a in 60% yield as a single diastereomer.

S
T0® o 10 mol% CuCl Tolw
o~ ‘/ 12 mol% Phen JN
R1)\/\R2 MeCN, 80 °C R ”u.do\Rz
29 30
(Cul cul
S
Tol\(?\l/o Toh® o
2
P —— | R
R1)\?\<\R2 R1 o
[Cu] [Cu]
31 32
Tol TO'\J Tol\‘N
\ . _
Ph)””’@Ph Ph™ <L Ph/v ”’/@Ph
)
30a (99%) 30b (99%) NO:  30c (96%)
Ph
/ Tol Me WOH
N EH BF3/Et0 o 1) BFYELO
un W\ a
H 2) NaBH N"VPh
Ph SnBu 4
Ph H NP H
33a (60%) 34a (78%)

Scheme 11 Copper-catalyzed Oxygen-atom Transfer Reaction

A thermal rearrangement of fluorenone N-vinyl nitrones 18 to provide
spiroisoxazolines 35 has been observed by Anderson and coworkers (Scheme 12).5!
The reaction proceeded well above 120 °C, however, no conversion of the N-vinyl
nitrone to spiroisoxazoline was observed below 100 °C and only the starting material
was recovered. The scope of this rearrangement was broad with both disubstituted and

cyclic vinyl nitrones tolerated as substrates. However, monosubstituted N-vinyl

nitrone was decomposed when the reaction ran above 120 °C. Although there was no
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definite evidence for the mechanism of this transformation now, the author proposed
an optional intermediate 36 by a 4z electron cyclization or perhaps from isomerization

of nitrone to oxaziridines

i
o< 1
\ PhMe
Q'O 40°C, 12 h-36 h

359 (61%) 35h (68%)

Scheme 12 Thermal Rearrangement of N-vinyl Nitrones

3 The Reaction of Ketonitrones with Alkynes

[36]

In 2012, Yang and coworkers found that when N-aryl o,f-unsaturated

ketonitrones were treated with activated alkynes, C3-quaternary indolenines were
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obtained with concomitant formation of two adjacent quaternary and tertiary chiral
centers in high diastereoselectivity, which are versatile intermediates in synthesis of
indole-containing structural motifs in natural products and pharmaceutical compounds
(Scheme 13). This transformation provided an effective approach to synthesis of
complex indole-containing compounds. The reaction likely started from stepwise [5+2]
cycloaddition of N-aryl a,f-unsaturated ketonitrones with activated alkynes, which
further underwent a series of transformations including [3,3]-sigmatropic
rearrangement, tautomerization and intra-molecular condensation to afford

C3-quaternary indolenine.

‘ PhMe

39
o
CO,Et
) —COzEt
N
OMe
39a (61%) 39b (61%) 39¢ (52%)
0}
O
CO,Et
Cl CO,Et
) —CO.Et
/7 COzEt N
N
Br
39d (57%) 39e (74%) 39f (37%)

Scheme 13 [5+2] Cycloaddition of N-aryl Nitrones with Activated Alkynes

Based on the above results, in the presence of an appending N-nucleophilic center

at the activated alkyne, the initial formation of C3-quaternary indolenines might be
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followed by spontaneous N-cyclization to form the additional heterocycle of
pyrrolindoline in one step.””! However, pyrrolindoline products 42 were isolated with

low yields (Scheme 14).

42d (25%) 42e (43%) 42f (28%)

Scheme 14 [5+2] Cycloaddition of N-aryl Nitrones with Activated N-nucleophilic

center Alkynes.

Recently, Nakamura and coworkers found N-alkyl a,f-unsaturated ketonitrones
underwent [3+2] cycloaddition reactions to construct corresponding 2-isoxazoline in
excellent yields with mild conditions when treated with electron-deficient alkynes

(Scheme 15).*
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Scheme 15 [3+2] Cycloaddition of N-alkyl Nitrones with Activated Alkynes.

Anderson and coworkers have shown that during the studies of thermal
rearrangements of fluorenone N-vinyl nitrones 18, it provided fluorine-tethered
isoxazoles 46 in good yields while treatment with electron-deficient alkynes to test for
[3+2] cycloaddition reactivity of N-vinyl nitrones (Scheme 16).%1 Both the linear
alkenyl and cyclo-alkenyl N-substituents nitrones underwent an analogous
transformation with either terminal or internal alkynes 38 to afford alkyne addition
and C—C bond cleavage products 46. An alternative mechanism for the preparation of
tethered-isoxazoles or mixtures of fluorenes and isoxazoles might involve an initial
interaction between the electron-deficient alkyne and the N-vinyl nitrone prior to
cycloreversion. This result has revealed that the reactivity of fluorenone-based
N-vinyl nitrones differed significantly from the intra-molecular [4+2] cycloaddition

chemistry and provided a new access to [3+2] cycloaddition chemistry.
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Scheme 16 Cycloaddition of N-vinyl Nitrones with Activated Alkynes
4 The Reaction of Ketonitrones with Allenes

Cycloaddition reactions are powerful methods for the synthesis of cyclic
compounds. The cycloaddition reactions of N-aryl nitrones with allenes have been
studied in the past”® In these cases, the [3+2] cycloaddition products 48 were
obtained or the [3+2] cycloaddition intermediates went through a [3,3]-rearrangement

to form benzazepine compounds 49 (Scheme 17).
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21 Scheme 17 Cycloaddition of N-aryl Nitrones with Allenes

24 In 2014, Anderson and coworkers reported a new solvent-controlled cascade
27 process of N-aryl o,f-unsaturated nitrones with electron-deficient allenes to prepare
30 dihydrocarbazoles or dihydropyridoindoles (Scheme 18).°*) The reactions proceeded
smoothly under metal-free conditions in high yields and excellent diastereoselectivity.
35 Firstly, the author found N-aryl a,f-unsaturated nitrones were treated with allenoates
38 under Si0O; as additive in toluene, dihydrocarbazoles were obtained with high yields
and high regioselectivity of the C-C bond formation which was controlled by steric

43 hindrance on N-substituents.
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Scheme 18 Reaction of N-aryl Nitrones with Allenes in PhMe.

In order to investigate the relative stereoselectivity for preparation of
dihydrocarbazoles, the reaction of N-aryl o,f-disubstituted nitrones and allenes were
examined. As shown in the scheme 19, the dihydrocarbazoles were favoring the
trans-isomers in moderate yields. These results suggested that the relative
stereochemistry of dihydrocarbazole products 54 can be controlled by N-aryl

o, p-disubstituted nitrones.
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Scheme 19 The Studies of Diastereoselectivity on Reaction of N-aryl Nitrones with

allenes

During the screen of solvents, the author found that the formation of
dihydropyridoindole was strongly favored in EtOAc and i-PrOAc. The yields and
diastereoselectivity of dihydropyridoindoles were significantly increased by addition
10 mol% of thiourea catalyst and molecular sieves. The scope of the cascade process
for preparation of dihydropyridoindoles was tolerated not only a variety of
electron-rich and electron-deficient arene substituents nitrones but also with a range
of N-aryl substituents (Scheme 20). Moreover, the relative and absolute
stereochemistry of dihydropyridoindole formation can be controlled through the

cascade process by using oxazolidinone chiral auxiliaries (53i).
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Scheme 20 Synthesis of Dihydropyridoindole by N-aryl Nitrones with Allenes

Based on the literature and experiment data, the author proposed a rational
mechanism (Scheme 21). An initial [3+2]-cycloaddition of nitrone and allene
regioselectively provided exomethylene isoxazolidine 54, which then underwent a
[3,3]-rearrangement to give benzazapine 55. For pathway A, a retro-aza-Michael
addition followed by intra-molecular condensation of resulting aniline then afforded
dienyl indole 57. The dienyl indole went through a subsequent conjugate addition or
6m-electrocycliczation to provide dihydrocarbazoles after proton transfer. As for
pathway B, a retro-Mannich reaction formed imine 58 which then underwent a [4+2]
cycloaddition or a stepwise 1,4-addition of the p-ketoester enolate to the

o, f-unsaturated imine to provide dihydropyridoindole after a subsequent elimination.
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Recently, Anderson and coworkers found fluorenonylimine protected 1,4-enamino
ketones can be prepared through the [3,3]-rearrangement of dialkenylhydroxylamines
which were generated from the addition of N-alkenylnitrones to electron-deficient
allenes (Scheme 22).1* This reaction was particularly well tolerated cycloalkenyl
nitrone substitutents and electron-deficient allenes. The fluorenonylimine protected
1,4-enamino ketones could be effectively transferred to pyrroles, 1,4-dinones and

furans.
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Scheme 22 Reaction of N-vinyl Nitrones with Allenes

A plausible mechanism was proposed for the conversion of N-alkenylnitrones and
allenes to 1,4-enamino ketones by either 'H or *C NMR spectroscopy monitoring
during the conversion of a mixture of 18 and 59 to 60 in DCE-ds (Scheme 23).
Addition of nitrone to electron-deficient allene could form intermediate 61, which
could go through a [3,3]-rearrangement to form azallenium 62 and a subsequent

proton transfer to form 58.
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28 5 The Reaction of Ketonitrones with Isocyanates

32 The cycloaddition reaction of N-aryl nitrones with isocyanates have been developed
in past decades.'*'! However, Anderson and coworkers have revealed that N-styrenyl
37 amidines can be prepared from N-aryl o,f-unsaturated nitrones and isocyanates
40 (Scheme 24).**! The scope of nitrones was tolerated not only a variety of different
substitution patterns on the nitrone component but also different N-aryl substituents
45 nitrones including halogen, vinyl and naphthyl substitutions. The mechanism studies
48 showed that the transformation proceeded through an initial cycloaddition of a nitrone
to an isocyanate to form an oxadiazolidinone and followed by a subsequent CO,
53 elimination and styrenyl migration. This transformation provided a new route to
56 N-alkenyl amidines which are challenging to access by traditional methods for

amidine synthesis.
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Scheme 24 Reaction of N-aryl Nitrones with Isocyanates.

The N-alkenyl amidines 66e underwent a [4+2] cycloaddition reaction with
dimethylacetylene dicarboxylate (DMAD) to provide the cycloadduct 67 with good
yield and good diastereoselectivity, which demonstrated the synthetic utility of the

enamine functionality (Scheme 25).

Ph~N Ph, Me

| \
Ph)\N/\/\/Ph CO,Me

‘ ‘ PhMe, 120 C CO,Me
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Scheme 25 [4+2] Reaction of N-alkenyl Amidine with DMAD.

CONCLUSION

Copper-mediated cross coupling reaction from readily available oximes with aryl- or
vinyl boronic acids under mild conditions, Rh- or Cu-catalyzed rearrangement of
propargloxyamines to prepare N-substitutents a,f-unsaturated ketonitrones or N-vinyl
nitrones have been developed. Using different dipolarophiles such as alkynes, allenes,
isocyanates to test the reactivity of these nitrones have revealed that these nitrones
involved new reactive intermediates and provided a variety of useful organic
transformations. Although these contributions and significant progress have been
made by researchers, many challenges still remain in nitrone chemistry. More efficient,
simple and practical methodologies for preparing N-substitutents o,f-unsaturated
ketonitrones or N-vinyl nitrones will more easily shed more light on the potential
transformations of nitrones. The better understanding transformations of these
nitrones can provide more inspiration on new reaction design. To explore more
transformation of nitrones in organic synthesis, especially N-vinyl nitrones, remains a
great challenge and high demand. We hope that our review will inspire more

explorations in the field of nitrone chemistry.
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