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NEW METHOD FOR THE PREPARATION OF 0-CARBAMOYL DERIVATIVES IN THE
4~HYDROXYAMINOIMIDAZOLIDIN-2~ONE SERIES

A. F. Rukasov, S. P. Epshtein, V. P. Tashchi, UDC 547.781.3'783'238'495.1:
Yu. A. Baskakov, and Yu. G. Putsykin 542.,953:543.422

The corresponding 4-(0-carbamoylhydroxyamino)imidazolidin-2-ones were obtained by
cyclization of 0,N-dicarbamoyl derivatives of N-{(3-oximino-2-methyl-2-butyl)- and
N-(l-oximino-2-cyclohexyl)methylamines in alkaline media. It was shown that the
carbamoylation of l-methyl-4,5-tetramethylene-3-(3,4-dichlorophenyl)-4-hydroxy~
aminoimidazolidin-~2-one gives, respectively, an O- or N-carbamoyl derivative, de-
pending on whether it is carried out in alkaline or neutral solutiomns.

Only a few examples of the synthesis of, primarily, unstable O~ acylated hydroxylamines
have been described in the literature [1-5].

We have found a new method for the preparation of O-carbamoylated hydroxylamines of the
heterocyclic series; this method consists in the alkaline cyclization of O,N~dicarbamoyl
derivatives (IIIla, bandIVa, b), which, in turn, were obtained by carbamoylation of the E-
oximes (I, II) with 2 moles of aryl isocyanates. The 4-(0-arylcarbamoylhydroxyamino)imida=
zolidin~2~ones (Va, b and VIa, b) are stable at room temperature. Two bands of carbonyl
groups at 1630-1680 and 1710-1740 cm ' are observed in their IR spectra. Signals of protons
of C(CH3)2 groups at 1.08 and 1.20 ppm, of C—CH; and N—CH; groups at 1.30 and 2.63 ppm, and
of two NH groups at 7.95 and 9.60 ppm are present in the PMR spectrum of, for example, Vb.

An attempt to synthesize Va, b and VIa, b by direct carbamoylation of the starting 4-hy-
droxyaminoimidazolidin~2-one was unsuccessful. Thus the reaction of l-methyl-4,5-tetra-
methylene-3-(3,4-dichlorophenyl)~4-hydroxyaminoimidazolidin-2-one (VII) with 3,4-dichloro-
phenyl isocyanate gave X, which, in contrast to VIb, gives a positive reaction with an alco~
hol solution of ferric chloride for the presence of a hydroxamic acid fragment in its mole-
cule. Absorption bands of carbonyl groups at 1660-1690 cm™' (i.e., over a range of fre-
quencies lower than 1700 cm™ ') are present in the IR spectrum of X; this is characteristic
for N-carbonyl derivatives of hydroxylamine. In contrast to the PMR spectrum of VIb, a
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singlet of an N—OH proton at 10.28 ppm is present in the PMR spectrum of X. These data make
it possible to assign the l-methyl-3-(3,4-dichlorophenyl)-4~[N-(3,4-dichlorophenylcarbamoyl)-
hydroxyaminol-4,5~tetramethyleneimidazolidin-2-one structure to X. At the same time, when
this reaction is carried out in the presence of catalytic amounts of tert-C,HoO0K, NaOH, or
EtsN, it leads to the synthesis of exclusively Vb. The assumption that X -+ VIb isomeriza-
tion occurs in an alkaline medium was not confirmed. The existence of the VII 7 VIII equi-
librium may serve as an alternative in this case; the oximate anion (IX) of VIIT that is
formed in an alkaline medium evidently has a higher nucleophilicity than the hydroxyamino
group of VIL (see [6]), and this also leads to the formation of only IVb, which undergoes
cyclization to VIb. The fact that VIITI gives only VIb in the case of carbamoylation in the
presence of catalytic amounts of NaOH also constitutes evidence in favor of the proposed
gcheme:
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It should be noted that an attempt to acylate X and VIb, like the treatment of hydrox-
ylamine derivative VII with acid, leads to the production of l1-methyl-3-(3,4-dichlorophenyl)-
4,5-tetramethylene~A*~imidazolidin-2-one (XI).

EXPERIMENTAL

The IR spectra of KBr pellets of the compoinds were recorded with a Perkin—Elmer 457
spectrometer. The PMR spectra of 5-10% solutions of the investigated compounds in d¢-~DMSO
were obtained with a Brucker HX-90 spectrometer (90 MHz) with hexamethyldisiloxane as the in-
ternal standard.

2-Methylamino-2-methyl-2-butanone E-oxime (I) and 2-methylaminocyclohexanone E-oxime
(IT) were obtained by the reaction of methylamine with dimeric nitrosochlorides of 2-methyl-
2-butene and cyclohexene, respectively, by the methods in [7, 8].

0-Arylcarbamoyl-2-(N-arylcarbamoyl)methylamino-2-methyl-3-butanone Oximes (ITTa, b) and
O~Arylcarbamoyl-2-(N-arylcarbamoyl)methylaminocyclohexanone Oximes (IVa, b).. A solution of
0.02 mole of the aryl isocyanate in 30 ml of THF was added dropwise with stirring at room
temperature in the course of 20 min to a solution of 0.01 mole of T or IT in 50 ml of THF,
after which the mixture was allowéd to stand for Z h [with monitoring by thin-layer chromatog-
raphy (TLC)]. The solvent was evaporated in vacuo, and the residue was treated with ether
to give IIla, b and IVa, b, respectively . The characteristics of the compounds obtained are
presented in Table 1. PMR spectrum of ITTa: 1.59 [s, 6H, (CHs).~—C], 1.15 (s, 3H, CHs—C),
3.06 (s, 3H, N—CH;3), 8.0 (broad s, 1H, NH), and 8.85 ppm (broad s, 1H, NH).

O0~Arylcarbamoyl-N-(1,4,5,5~-tetramethyl-3-arylimidazolidin-2-on-4-yi)- (Va, b) and O-Aryl-
carbamoyl-N-(1-methyl-3-aryl-4,5-tetramethyleneimidazolidin-2-on-4-yl)hydroxylamines (VIa, b).
A solution of 0.0l mole of Illa, bor IVa, bin 5% aqueous NaOH solution was heated at 70°C for
20 min, after which the mixture was cooled and neutralized to pH 7 with dilute hydrochloric
acid, and the precipitate was removed by filtration from ethyl acetate to give Va, bor VIa,b,
respectively (Table 1).

2-[(N-3,4~Dichlorophenylcarbamoyl)methylamino]cyclohexanone Oxime (VIII). A soluion of
0.0l mole of 3,4-dichlorophenyl isocyanate was added dropwise in the course of 20 min to a
solution of 0.0l mole of IT in 50 ml of acetone, and the mixture was maintained at room tem-
perature for 1.5 h (with monitoring by TLC). The solvent was evaporated in vacuo, the resi-
due was treated with diethyl ether, and VIII was removed by filtration (Table 1).

1-Methyl~-4,5~tetramethylene-3-(3,4-dichlorophenyl)-4-hydroxyaminoimidazolidin~2~one
(VII). This compound was obtained by the method used to synthesize Va, b and VIa, b (Tablel).

N-(3, 4~Dichlorophenylcarbamoyl)-N-[3-(3,4~dichlorophenyl)~1-methyl~4,5-tetramethylene-
imidazolidin-2-on—4-yl]hydroxylamine (X). A solution of 0.0l mole of 3,4-dichlorophenyl
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TABLE 1. Characteristics of the Compounds Obtained

Com-
pound R R? RS R mp, °C | IR spectrum,
co

11k CHy CHj, CH,4 4-CICzH, 141—2 1640, 1730

111b CH; CH, CH; 3,4-Cl,CHj; 149—50 1630, 1730

IVa (CHz), H 4-CIC¢H,4 138—40 1650, 1735

Ivb (CHs)4 H 3,4-ClyCeHs 173—5 1630, 1735

Va | CH, CH; CH; 4-CICsH, 172—3 1680, 1730

Vb CHj CH, CH; 3,4-ClyCeHs 180—1 1685, 1735

Via {CHa) 4 H 4-CICeH, 178—9 1675, 1740

VIb (CHy) 4 H 3,4-CloCeHs 194—5 1620, 1730

VIl (CHa)4 H 3,4-ClyCsHs 167—8 1670

VI (CHa) 4 H 3,4-ClyCeHs 156—7 1640
X (CH,) ., H 3,4-ClyCeHs 161—2 —

X1 (CHs),4 H 3,4-Cl,CeH, 114 1685
Com-~ Found, % o Calc,, % (KBI), | yield,
pound Empirical formula em-t %,

C H N C H N

I11a 54,7 | 52 12,6 CgoH2,CI,N,O3 54,9 5,0 12,8 | 920 84
Hib | 475 | 40 | 11,2 CaoH20ClN,O5 47.4 | 40 (1501 | 930 | 9c
IVa 56,0 | 4,7 12,3 CyHzCloN,Os 56,1 4,9 12,5 | 930 90
IVb | 489 | 3.9 10,7 Co HaoCLN4O3 48,7 | 3,9 10,8 | 920 77
Va 54,8 1 5,1 12,7 CaoH3ClsN,Os 549 | 50 12,8 — 50
Vb | 475 | 40 [ 11,0 CooHyoCLLN,O; . | 474 | 40 | 111 — 70
Via 56,0 | 4.9 12,3 Co HgsClsN4Os 56,1 49 12,5 — 40
VIb | 486 | 38 | 108 Cyg1HoClN,O3 48,7 | 39 10,8 — 70
VII 508 | 49 127 CsH7ClaN3O2 509 | 52 | 127 — 60
VIII 50,9 | 50 | 12,6 C14H;7CIaN;50, 509 | 52 [ 12,7 | 930 88
X 487 | 3,7 | 107 Cy HooCLN4O3 48,7 | 3.9 10,8 — 68

XI 56,7 | 49 9,5 Cy4H,ClLNO 56,6 | 4,7 9,4 —_ 70

isocyanate was added dropwise to a solution was stirred at 25°C for 4 h (with monitoring
by TLC). The solvent was then evaporated in vacuo, and the residue was treated with ethyl
acetate and recrystallized from ethyl acetate to give X (Table 1).

Compound VIb was obtained when the reaction was carried out under the same conditions
but in THF that had been previously stored over KOH for 1 day and gave an alkaline reaction
(pH 9) with respect to a universal indicator.

4,5-Tetramethylene-l-methyl~-3~(3,4-dichlorophenyl)-A“-imidazolin-2-one (XI). A) A sus-
pension of 0.1 mole of VIT in 20 ml of 10-157 hydrochloric acid was refluxed for 30 min, after
which the mixture was neutralized to pH 7, and the precipitate was removed by filtration,
washed with water, and recrystallized from ethyl acetate to give XI (Table 1). PMR spectrum:
1.75, 2.32, 2.37 [three broad s, 8H, (CHz)sl; 3.10 (s, 3H, N~CH,); 7.2 ppm (m, 3H, Cg¢Hs).

B) A 0.01-mole sample of triethylamine was added to a solution of 0.01 mole of VIb or X
in 50 ml of chloroform, a solution of 0.01 mole of ethyl chlorocarbonate in 10 ml of chloro-
form was added dropwise with stirring at 25°C in the course of 20 min, and the mixture was
maintained at 20°C for 3 h (with monitoring by TLC). The resulting precipitate was removed
by filtration, the mother liquor was evaporated in vacuo, and the residue was treated with
ether and recrystallized from ethyl acetate to give XI.
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