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NEW CYCLIC AMINIMIDES CONTAINING PYRAZOLONE SKELETON
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Summary — The synthetic route to 1,1-dimethylpyrazolin-5-on~1,2-amin-
imides (2), 1Is described, involving the cyclization of diethyl acyl-
malonates (1) with 1,1-dimethylhydrazine.

Two cyclic aminimides containing the pyrazolone skeleton are possible. Unlike
aminimides of the pyrazolin-3-one type,! whose general chemistry is well documen-
ted, pyrazolin-5-one derivatives are as yet uncharacterized.? We now describe a
short and highly efficient synthesis of new aminimides 2. Our procedure essential-
ly consists of cyclization of diethyl acylmalonates l? with 1,1-dimethylhydrazine

in the presence of an acid catalyst.

R CO,CH
77 a R=CH;
RCOCH(CO,C,Hs), —(CHJ2NNH, N A0 b R=CgH,(CO),NCH,
N =
1 Cﬁs CH3 [4 R C6H5
) .

A mixture of 1 (0.03 mol) and 1,1-dimethylhydrazine (2g, 0.033mol) in glacial
acetic acid (20ml) was heated at 80° under nitrogen. The reaction was completed
within 4 h. The solvent was distilled off ¢n vacuo, and the residue was crystal-
lized from an appropriate solvent to give 2 as colourless prisms. Additional
amounts of 2 were obtained from the mother liquors by chromatography over silica
gel (benzene); the overall yields, analytical and spectral data for individual
compounds 2a-c¢ are summarized in the Table. Additional evidence for the structure
2 was provided by the following reactions. The ring-opening and decarboxylation
was effected by treatment of 2a with bases, affording acetone dimethylhydrazone.
The hydrogenation over Raney nickel, however, gave (#*)-f-aminobutyric acid. The
presence of a carbonyl function attached to the quaternary nitrogen atom was in-
ferred from the displacement of the carbonyl band (1760 ~+ 1820 cm !) in the infra-
red spectrum of 2a hydrochloride.* Since this structural type is so unexpected
from previously known chemistry, we felt that the structure had to be more rigor-
ously established. The structure of 2a was unambiguosly confirmed by a single-
crystal X-ray analysis.®
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Table. 3-Alkyl(aryl)-h-ethoxycarbonyi-1,1-dimethyl-3-pyrazolin-5-on-1,2-aminimides (2).

1

2 Yield Recrystn m.p.b R§C e @ |R_e HNMR(COC1,), 8

£ % Solvent o¢ m/e om! [R] [NMe, ] [CO,Et]

af 95 EtOH/ 102-3  0.22 198 1760 2.36(s) 3.00(s) b4.24(q),1.32(t,J=7)
hexane 1550

b 55 MeOH 224-5  0.38 343 1770  7.82(m),5.11{s) 2.88(s) 4.28(q),1.34(t,J=7)

1540

c 95 CH2C1,/ 137-8  0.30 260 1760 7.50(m) 3.08(s) 4.16(q),1.22(t,J=7)

hexane 1520

a) Satisfactory analytical data (+0.3% for €, H, and N) were obtained for all compounds. b) M.ps.
are uncorrected. c¢) TLC: Silica gel HF (Merck), benzene~acetone (7:3). d) Varian MAT CH-7, 70 eV,
100pA. e) KBr, v(=0 and vC=C {ring}; 1655-1675 /cm (ester C=0). The carbony! band in salts of 2

is shifted to 1820/cm. The remainig parts of the spectra do not differ much. e) The UV spectrum
of 2a in ethanol: 236(c15900), 274 (¢ 5750) nm, showed no marked change on acidification (HCI).

The facile ring closure observed in reactions of 1 with 1,1-dimethylhydrazine
is remarkable since structural alterations can utterly change the type of reacti-
on. There was no evidence for the formation of analogous cyclic products in the
case of acylacetates. Attempted ring closure with 1 and l-methyl-l-phenylhydrazine
also failed. Although an explanation of the cyclic aminimide formation is not yet
available, several factors which depend upon the extent of enolization in ketonic
component,® as well as on the electron-withdrawing properties of substituents in
unsym-hydrazine, may be involved. Studies on the mechanism of reaction are cur-

rently in progress in our laboratory.’
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