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Binpuricte [2+3] nukionpueHanb HITPOHIB 3 HITPO-
aJIKeHaMH BiJOYBAE€THCSl Y BUINIAI TOTOJDKEHOTO MeXa-
Hi3My. HemonaBHi IOCHiPKeHHS TOKa3ald, IO e He
€JIMHUN MOXXJIMBHI CIIOCIO MPOBEICHHS IUX peakiid. Y
BUIIAJIKy ITPOCTUX AJKEHIB MOTOKEHUH MeXaHi3M, KU
BeZie /10 MOBHOTO CTPUMYBaHHS CTEpeOoKOH]irypamii iH-
IIMX aJJCHIIB HE BUKIHMKAE HiSKAX CYMHIBIB. AJic y BH-
MaJIKy CHJIBHO eNeKTPO(IIbHUX ANIKeHIB, K HANPHUKIIA
HITpOAJIKEHH, ABYXCTYIIEHEBHH MEXaHi3M 4epe3 IBITTep-
10HHI TOCEPETHUKN KOHKYPYE 3 MOTOIKEHHM MEXaHi3MOM.
3acTocyBaHHS HEMOrOHKEHOI0 MEXaHi3My OLIbIIe ITiaxo-
JIMTH MPU HASIBHOCTI JJOIATKOBUX CTEPUYHMX €(PEKTIB.

Y pamkax 11i€i poOOTH IOCITIKYBAaBCA MeEXaHi3M
[2+3] uuxnonpuennanus 1-6pomo-1-HiTpoeTuneny 3 mia-
puinHiTpoHaMu. Bubpano came 1-Opomo-1-HiTpoeTwieH
yepe3 Woro cyrreBy enekrpodimbHicTs (W =2.87¢B) i
¢dakt, mo peakuidHui 1meHTp B aTtoMi C, € CHIBHO
eKpaHoBaHUH, B 1lell wac, Ak atroM Cp € NpaxKTUYHO
oroneHuM. Taka CTpyKTypa IiHONApodisy MOBHHHA
CHPHATH ACUMETPHUYHOMY X0y MOJIEKYJIH HITPOHY H0
3onM peakii Cy iC~a

OTpuMaHi pe3yJabTaTH MOKa3ajH, L0 HE3aJEKHO Bif
XapaxkTepy 3aMiHHOrO aroMa B MOJIEKYNi HITPOHY, Y
peaKiisix BUSBICHO YTBOPEHHS TUIBKH CTEPOi3OMEPHUX
4-6pomo-4-HiTpo-2,3-aiapuitizokca3oniauaiB.  Kinetnusi
JIOCII/DKEHHST JIOBEJIM, L0 HE3BaKAIOYM Ha BUCOKHN
p-medinuT HiTpoallkeHy, peakiii BiZOyBalOThCS 3a MO-
TO/UKEHUM MEXaHi3MOM. 3acBiuye ILie XapakTep HpHH-
uuny JliMmpor-I'ammera. 30kpeMa, KOHCTaHTH YyTJIUBOCTI
y piBHAHHI [liMpoTa Uil B3ipLEBOTrO LUKJIONPUETHAHHS
1-6pomo-1-HiTpoeTHIeHY 3 Mi)eHUTHITPOHOM CKJIaJIar0Th
BiamosigHo 0,029 1 0,031, s nwiaxiB A i B, B miama3omi,
TUIIOBOMY JJIsl TIOTO/PKEHHX peakniid. KoHcraHTh peaxiiid
y piBasaHi [ammera me BigmoBimHo I A=1,063 i
rg=1,147. lle noBoauTh, IO €NEKTPOHHA TIeperaada B
MeXax IepexifJHOr0 CTaHy BiAOYBa€TbCs y HampsMi 10
HITPOETUJICHOBOI CYOCTPYKTYpH.
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Kinetic measurements of the [2+3] cycloaddition reaction
between 1-bromo-1-nitroethene and Z-C-aryl-N-phenylinitro-
nes were carried out. Kinetic studies proved that despite the
high p-deficiency of the nitroalkene, the reactions proceed
according to the concerted mechanism. This is evidenced in
particular by the character of the Dimroth-Hammet
correlation.
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[. Introduction

The vast majority of [2+3] cycloadditions of nitrones
with nitroalkenes proceed via a concerted mechanism
[1,2]. However, recent reports [2] have shown that it is
not the only possible mechanism of these reactions. In the
case of simple alkenes the concerted mechanism of that
leads to complete retention of stereoconfiguration of
addents raises no doubts. However in the case of strongly
electrophilic alkenes, such as nitroalkenes, a two-stage
mechanism via zwitterionic intermediates competes with
the concerted mechanism. Not-concerted mechanism
becomes more likely, if additional steric effects occur.

Therefore, within the framework of this work it was
decided to examine the kinetics of [2+3] cycloaddition of
1-bromo-1-nitroethene with p-substituted diarylnitrones.
1-bromo-1-nitroethene was selected because of its
significant electrophilicity (Ww=2.87¢V [3]) and the fact
that the reaction site at the atom Cj, is strongly shielded,
while the atom Cy, is virtually bare. Such structure of the
dipolarophile, should foster asymmetric approach of the
nitron molecule to the reaction sites Cy, and Cs.

Il. Results and discusion

[2+3] Cycloaddition reactions between 1-bromo-1-
nitroethene (1) with Z-C,N-diarylonitrones (2a-h) may
theoretically lead to four regio- and stereoisomeric
nitroisoxazolidines (scheme).

Our studies revealed that irrespective of the character
of the substituent in the nitrone molecule, the reactions
proceed regiospecifically (pathways A and B), leading to
mixtures of the respective stereoisomeric 4-bromo-4-
nitro-2,3-diarylisoxazolidines (3a-h and 4a-h) in a ratio
of approx. 1.4-1.7:1.0.
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In order to investigate the reaction mechanism, kinetic
studies were conducted to determine the substituent and
solvent effect and also, for selected reactions, the
activation parameters. The measurements were performed
according to the procedure described earlier [4].

The values of rate constants k, and kg increase with
higher s, values of the substituent in the nitrone molecule.
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Fig. 1. Plot of log(k) vs Hammet constants s, for the
[2+3] cycloaddition of 1-bromo-1-nitroethene 1
with Z-C-aryl-N-phenylonitrones 2a-h

The resulting reaction constants I for the cycloadditions
tested are typical for concerted [2+3] cycloadditions.

To confirm/exclude the possibility of the existence of
an ionic intermediate on reaction pathways, we
determined the effect of solvent polarity on the reaction

rate. The studies were carried out for [2+3] cycloaddition
in which 1-bromo-1-nitroethene (1) and Z-C,N-diphenyl-
nitrone (2c) were used as model substrates. The
sensitivity constants in the Dimroth equation were 0.029
and 0.031, respectively, for pathways A and B, within the
range typical for concerted reactions.
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Fig.2. Plot of log(k) vs Hammet congtants Er for the
[2+3] cycloaddition of 1-bromo-1-nitroethene 1
with Z-C-aryl-N-phenylonitrones 2a-h
The concerted nature of our reactions is also
confirmed by the activation parameter values.

Table 1
Activation parametersfor thereactions
of 1-bromo-1-nitr oethene with nitrones,
DH? [kcal/mol] and DS’ [cal/mol-K]

A B
1+2a 1+2h 1+2a 1+2h
DH? 12.9 13.0 12.9 13.0
DS -22.2 -26.9 -22.9 -27.9
Conclusion
In the course of the studies it was found that

regardless of the nature of substituents in nitrone phenyl
ring, the reactions tested lead to two stereoizomeric
4-bromo-4-nitro-2,3-diaryloisoxazolidines. Kinetic
studies have shown that despite the high electron-
deficiency of the nitroalkene, the reactions occur via a
concerted mechanism. The characteristics of the Dimroth
and Hammett relationships confirm these observations.
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