Synthesis of Dipolar Nitronyl Nitroxides
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ABSTRACT

The synthesis of a nitronyl nitroxide radical with a dipolar (mesomeric betaine) unit is reported.

Since the discovery of nitronyl nitroxides (NIT) by Ullman

dipolar moieties upon the structurgroperty relationship of

et al.! this class of radicals has attracted considerable interestthe compounds. In this paper we report the synthesis of a

as units for the preparation of molecular based maghiets.
1991 ferromagnetic ordering in a NIT radical was observed.

Since then numerous publications have appeared that il-

lustrate the use of NIT as building block(s) for magnetic
materials® One of the challenges in this field is the design
of crystals with ferromagnetic ordering of the radical ufits.
As a rational design of crystals with these properties is
still lacking, it is interesting to study the effects of highly
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NIT radical with a pyrimidiniumolate urfitstarting with
terephthalaldehydel. Acetalization with triethylortho-
formiaté® to the corresponding monoacetal (67%) with
subsequent WillgerodiKindler reaction (MeNH, S) yields
thioamide2 (69%). Treatment of with methyliodide and
then with methylamine gives amidirg(83%, two steps)?
Heating3 with phenyl-bis(2,4,6-trichlorophenyl)-malon&te
in anisole (reflux, 3 min) yields pyrimidiniumolat&(69%).
Removal of the protecting group (Lewatit S 100 furnishes
the corresponding aldehyde (88%), which in treatment with
2,3-bis(hydroxylamino)-2,3-dimethylbutane yieklas nearly
colorless crystals (52%). Dehydrogenation could be ac-
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complished with lead dioxide (DMF, rt) to give as dark [ NI

bluegreen crystals with mp 23& (54%}* (Scheme 1).
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Figure 1. AHs as a function off (a—b—c—d) for7 (PM3 values).
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7 is only small (see Figure 1). The same holds Adt° =
AH:°(¢3) for compound9 (rotational barrier, 2.9 kcal/mol
(PM3)), whereas the rotational barriekH;® = AH;°(:,))
in 8 is high!®

An X-ray crystal structure determinatitrrevealed that
in line with expectation the molecule is not planar. Torsion H
angles between the rings are determined(@s-b—c—d)= Me\N)\N,Me

+

91 = 38.51° (39.93°), ¥(@'—b'—c'—d) = ¥, = 68.71° NN, e :
(69.98), ¥(@"—b'—c'—d") = 93 = 52.04 (51.80).16 Values NN © 0
calculated by semiempirical methods (AM1, PM3jiffer o%\(&o
H
7 9

considerably (AM1,9; = 29.6°, 9, = 87.4°, 93 = 35.0°;

PM3, 91 = 70.5° 9, = 90.3°, 93 = 67.3°) although one

should keep in mind a variation é&H;° with 6, in compound
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