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Abstract—3-Diazo-2-oxopropionic acid esters and amides react with benzoic and salicylic acid hydrazides
to afford 2,3-bis(aroylhydrazono)propionic acid esters and amides having an osazone structure.

We previously showed [13] that the structure of elevated temperature and that these reactions give
products formed by reactions of alkyl 3-diazo-2-oxo-mixtures of products (up to 6 compounds, according
propionatesl with NH-nucleophiles depends on theto TLC). The corresponding 2,3-bis(aroylhydrazono)-
nucleophilicity of the reagent. Diazo estdrgeacted propionic acid esterdlla —-llld and amidedVa-IVc
with aliphatic amines and hydrazines to afford diazavere isolated in 22 to 61% vyield (Tables 1, 2;
amidesll and diazo hydrazides [2, 3], whereas reacScheme 1).
tions of diazo esterd and diazo amided! with The Spectraj parameters of Compounﬂs and Vv
phenylhydrazine led to formation of mixtures of prod-syggest that these compounds have osazone structure
ucts which contained 2,3-bis(phenylhydrazono)prowith a number of intramolecular hydrogen bonds
pionic acid esters and amides [1]. which are responsible for broadening of the carbonyl

We have found that 3-diazo-2-oxopropionic acidand NH stretching vibration bands in the IR spectra.
estersla and Ib and amideslla andIlb react with In the 'H NMR spectra, signals of the NH protons
benzohydrazide and salicylic hydrazide only atare located at 12.18-12.45 and 14.2514.65 ppm.

Scheme 1.
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I, R =Et @), Bu(b); Il, R=Bu @), PhCH (b); lll , Ar = Ph, R = Et &), Bu (b); Ar = 0-HOC;H,, R = Et (), Bu (d);
IV, Ar = Ph, R = PhCH (a); Ar = 0-HOCH,, R = Bu (), PhCH, (c).

¥ For communication VI, see [1].
¥ Deceased.
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Table 1. Yields, melting point, and IR andH NMR spectra of compoundsia —llld andIVa-IVc

Cgomp. Yloe/(!d’ mp, °C IR spectrum,v, cni?t IH NMR spectrum,3, ppm
lla 61 227-229 | 3334, 3305 (NH); 1705 (€0);(1.38 t (3H, CH), 4.31 q (2H, CH), 7.68 m (10H,
1680 br (CONH) 2C;Hs), 8.66 s (1H, CH), 12.45 s (1H, NH), 14.65 s
(1H, NH)
b 48 202-204 | 3325, 3300 (NH); 1700 RL0.91 t (3H, CH), 1.58 m (4H, 2CH), 4.22 t (2H,
(C=0) CH,), 7.78 m (10H, 2GHs), 8.65 s (1H, CH),
1252 s (1H, NH), 14.65 s (1H, NH)
llic 45 209-211 | 3410 br, 3266 (NH, OH); 17071.25 t (3H, CH), 4.22 q (2H, CH), 7.73 m (8H,

(C=0); 1658 br (CONH) 2CH,), 852 s (1H, CH), 11.31 brs (2H, 20H),
12.35 s (1H, NH), 14.25 s (1H, NH)

Iiid 22 | 155-157 | 3448, 3240 br (NH, OH); 170@.95 t (3H, CH), 1.45 m (4H, 2CH), 4,15 t (2H,
(C=0); 1640 br (CONH) CH,), 7.18 m (10H, 2GHs), 8.45 s (1H, CH),
11.18 br.s (2H, 20H), 12.18 s (1H, NH), 14.25 s (1H,

NH)
IVa 47 | 241-243 3396, 3200 br (NH); 1677 Q©1.45 d (2H, CH), 7.25 s (5H, GHg), 7.60 m (10H,
(C=0) 2CHg), 8.62 s (2H, NHCO, CH), 12.31 s (NH),
1438 s (NH)
IVb 28 | 219-221 (3430 br, 3200 br (NH, OHJ0.97 t (3H, CHy), 1.36 sept (2H, Ch), 1.55 quint (2H,
1662 br, 1645 (GO) CH,), 3.28 q (2H, CH), 7.35 m (8H, 2GH,), 8.09 s

(BUNHCO), 8.72 s (1H, CH), 11.47 s (2H, 20H),
12.32 s (1H, NH), 14.38 s (1H, NH)

Ve 23 | 237-238 {3445 br, 3230 br (NH, OH)4.48 d (2H, CH), 7.38 m (13H, 2@H,, C4Hs), 8.68 s
1658 br (G=0) (1H, NH), 8.75 s (1H, CH), 11.40 s (2H, 20H), 12.35 s
(1H, NH), 14.42 s (1H, NH)

Table 2. Elemental analyses of compoundla -llld and IVa-IVc

Found, % Calculated, %
Comp. Formula

no. C H N C H N

lla 62.37 5.12 15.40 CioH1aN4O4 62.29 4.95 15.29
b 64.09 5.55 14.03 Cy1H5,N,O4 63.95 5.62 14.20
llic 57.18 471 13.88 CioH1aN4Og 57.29 4,55 14.06
Iid 59.01 5.35 13.11 Cy1H5,N,Of 59.15 5.20 13.14
IVa 67.60 5.08 16.22 Cy4H51N504 67.44 4.95 16.38
IVb 59.41 5.30 16.24 Cy1H53N505 59.29 5.44 16.46
IVc 62.83 4.77 15.12 Cy4H51N5O5 62.74 4.61 15.24

Unlike structurally related 2,3-bis(phenylhydrazono)-the aroyl substituent on the nitrogen atom. Weakening
propionic acid esters and amides [1], thd NMR  of the electron-acceptor power of the carbonyl group
spectra of compounddl and IV do not change with due to hydrogen bonding, e.g., with phenolic hydroxy
time, and the position of the NH and OH signals isgroup in Illc and Ilid , results in upfield shift of
retained. The amide NH signals Of andIV appear the NH signal by 0.20.34 ppm § 12.45-12.52 ppm)

in a weaker field, as compared with analogousand 0.4 ppm  14.65 ppm) relative to those dfa
osazones [1], due to formation of intramolecularand lllb . However, no such signal shift is observed
hydrogen bonds and strong electron-acceptor effect ébr osazonesllla and llib .
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Scheme 2.
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The mass spectrum d¥a contains the molecular EXPERIMENTAL
ion peak withm/z 427 (. 37%) and fragment ion
peaks,m'z (l,o, %): 322 (17) M—COPhJ, 293 (10) The IR spectra were recorded on a UR-20 or
[M—PhCONNHJ, 106 (18) [PhCHNH]*, 105 (100) Specord M-80 instrument in mineral oil. Thl NMR
[PhCOT, 77 (81) [Ph[; these data are consistent withspectra were obtained on RYa-2310 (60 MHz) and
the assumed structure. The structure of compoundsruker WR-80SY (80 MHz) instruments using
Il and IV may be represented by a set of moleculaHmDS as internal reference and DMS#Q-as solvent.
scetches with different intramolecular hydrogenthe mass spectrum (70 eV) was recorded on a Varian
bonds; however, in keeping with the spectral datayaT-311A spectrometer; emission current 1000 mA,
H-chelate structure likeA is typical of compounds vaporizer temperature 12050°C, ion source tem-
Illa, llib,, andlVa, and compoundslic , Illd , IVb,  neratyre 208C. The progress of reactions and the
and IVc are likely to have structures. purity of products were monitored by TLC on Silufol
UV-254 plates in the system ethéenzeneacetone
(10:9:1).

2,3-Bis(aroylhydrazono)propionic acid esters
and amides llla-llld and IVa —-IVc. A solution of
0.01 mol of compound or Il and 0.03 mol of benzo-
hydrazide or salicylic hydrazide in 50 ml of dioxane
was refluxed for 1224 h. The solvent was distilled
off, and the residue was recrystallized from alcohol.
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