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Abstract—Reaction of bromine with N,N,N,N'-tetramethyloxamide results in dibromobromate of
3-methyl-5-dimethylimmoniooxazolidin-4-one (in an open system) and in dibromobromaké eflibromo-
1,3-dimethylimidazolium (in a closed system).
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the presence of a strong electrophilic center in Ny
compoundsB arising in particular fromdialkylacet- Me
amide [1], hexamethylphosphoramidg], and di-
methylcarbamoyl chloride [3] precludes the isolation
of the immonium salt (B) from the reaction mixture , I .
and its characterization as an individual compound, Due to high electrophilicity of the carbon atom in

At most only the products of immonium cation trans-giossggﬁﬂigrfhiﬁ 2¥righ/;||s$8rf§)25|8 OI%C‘:;EHe\;enré %téts
formations are obtained {B]. '

NMR spectra of compound! in this solvent are
We found an unusual stabilization mode of theobserved signals of the hydrolysgoducts. As an
above immoniumsalt. It consists in a cyclization of example aftH NMR spectrum in DMSQd, is shown
the immonium cation by an intramolecular nucleo-on Fig. 2. In themore thoroughly dried dimethyl
philic attack of the amide carbonyl at the carbeniumsulfoxide and at reducing time between the sample
carbon. preparation and the spectrum recording the cor-
responding signals were less intensive but we failed

Reaction of N,N,N',N'-tetramethyloxamide I to eliminate them completely

with bromine in an open system (boiling of a mixture
amide I-bromine at reflux with gradual addition of = The detected stabilization mode of the immonium
bromine throughout the process) afforded 3-methyl-5salt by intramolecular attack on electrophilic center
N,N-dimethylimmoniooxazolidin-4-one IlI(). The of the adjacent nucleophilic atom opens up wide
latter was isolated and characterized by elementadpportunities for new synthesis of heterocyclic com-
analysis,’H and 3*C NMR spectra. In th¢éH NMR  pounds.

spectrum of the reaction mixture appeared only
signals of the reaction produlit and the initial amide
(Fig. 1). Theattempt to obtain from sali the cor-
responding bromide by halogen elimination with
ethylene in methanol afforded hydrolysis products that The different outcome of the process in an open
were characterized as dimethylammonium bromid&ystem and in sealed ampule may be understood as
(I1I') and 3-methyloxazolidine-4,5-dionéV). more severe halogenation conditions in the closed

In a sealed ampule at long heating the reaction
takes a more complicated course and affofgs-di-
bromo-1,3-dimethylimidazolium dibromobromate)(
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Fig. 1. "H NMR spectrum of the reaction mixturld,N,N,N'-tetramethyloxamidebromine for an experiment carried out in

an Opensystem.
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Fig. 2. '"H NMR spectrum of dibromobromate of 3-methylNgN-dimethylimmoniooxazolidin-4-onell() in DMSO-d; [in
the spectrum appear the signals from hydrolysis products: dimethylammonium brdthidand 3-methyloxazolidine-4,5-dione

(IV)].

system. The transformations resulting éompound CsH;,N,O,+ 5 Br, -» C;H,N,Br;+ CO,+ 5 HBr
V may occur as follows: The excess bromine at high
temperature favors dicationl formation; the latter The maximum vyield of compound was obtained

suffers nucleophilic attack by bromide ion with just at the ratio amidd ) : halogen equal to 1:5.
rupture of C(O}C(O) bond to yield immonium cation

VIl and ylideVIIl . The possibility of imidazole cycle EXPERIMENTAL
formation is due to the interaction between the above
intermediates. The further transformations are similar

to the known reaction betweeN,N-dimethylcarb- - .
, . . i P Gemini-200 (operating frequency 200 MHz) and
amoyl chloride with broming3]. The composition Tesla BS-467 (60MHz): 1> C NMR spectra were

n r f salt V fi L .
:ngljstigcltgr?anod f%tNMwRasS;ggtlrgﬁed by eIerm:"\nt'fjlrecorded on Gemini-200 instrument &0.3 MHz,

internal referencelMS. UV spectra were measured
The overall stoichiometry of the process cor-on a spectrophotometer SpecdsiY-Vis. The content
responds to the following equation: of the active halogen was determined by iodometric

'H NMR spectra were registered on spectrometers
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titration with 0.01 N sodium thiosulfate water
solution.

N,N,N,N'-Tetramethyloxamide 1] was obtained
by a known procedur@], recrystallized fromether,
mp 81-82°C (mp 7F79C [4]). Just before the
experiment amideé was dried in a vacuum of an oll
pump at 4860°C.

KANIBOLOTSKII et al.

Reaction between bromine and\,N,N',N'-tetra-
methyloxamide in an open systemAmide | (1.8 g)
was heated to 12C (the temperature within reaction
mixture) at atmospheric pressure and under protection
from air moisture, and 3.3 ml of bromine waslded
dropwise thereto. The rate bhlogen addition was so
controlled that the reaction mixture remained at110
120°C. When themixture could the excess bromine
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was distilled off. On completing bromine addition
the reaction mixture was heated to 2€0for 10-

filtered off and washed withmethanol. Yield of
3-methyl-5N, N-dimethylimmoniooxazolidin-4-one

12 h. To the end of the process the weight of thedibromobromide I{) 1.95 g (43%), mp 108L10°C.
reaction mixture amounted to 7.8 g, bromineH NMR spectrum (DMSOdg, 6, ppm): 3.03 s(3H,

content to 5258%, hydrogen bromide %%. The
mixture was maintained in a vacuum abom
temperature till it solidified. At this point the
overall weight was 5.2 g, bromine conteB7%,
hydrogen bromine amount0%. The residue was

NMe), 3.36 s (3H, =N Me), 3.74 s (3H, =N Me),
5.74 s (2H, CH). In the spectrum appear signals
from hydrolysis productgFig. 2): salt lll [2.54 t
(6H, 3 5.58 Hz) and 8.2 br.s] andompoundIV .
%C NMR spectrum (DMSQd;, 5., ppm): 28.085
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(NMe); 37.195 (=N Me), 40.882 (3H, =N Me), Reaction between bromine and\,N,N',N'-tetra-
151.400(C=0), 161.179(C=N"). In the>C NMR  methyloxamide in a closed systemA sealed ampule
spectrum as well as in théd NMR spectrum appear containing 0.55 g of amide () and 0.98 ml of
the signals of hydrolysis products: dimethylammon-bromine was heated to 120 for 280 h. Then the
ium cation (34.52 ppm) and compoundV. UV  ampule was cooled in liquid nitrogen and opened, the
spectrumll in acetonitrile: A, 270 nm ¢ 55000, volatiles were distilled off in a vacuum of water-jet
absorption of anion Br[5, 6]). Found, %: C 19.09; pump. Theweight of volatiles was 0.7 g. To the
H 2.73; Br 62.30; Bj,; 41.80; N 7.29. residue was added 1.5 ml ahethanol, and the
CgH44BrsN,O,. Calculated, %: C18.82; H 2.90; Br separated yellow precipitate was filteretf, washed
62.61; By, 41.74; N 7.32. with methanol (1ml), anddried on the filter.Yield
1 : : 0.46 g (27% according to the presumed stoichio-
The "H NMR spectrum of the reaction mixture metry). Characteristics of thecompound are in

obtained by bromine addition atl20°C for 205 min : .
and keeping it at the same temperature for 320 min isagreement with the previously reported ofi&}s

presented orFig. 1 (the reaction mixture contains REFERENCES
53.83% of bromine and5.78% of HBr).
1. Mikhailov, V.A., Yufit, D.S., andStruchkov,Yu.T.,
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