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ABSTRACT. The configuration of two oxime groups in cis-2-butenedialdioxime, unsymmetrical
compound conjugated by three double bonds, is determined by a NMR study on the effects of the
solvent, temperature and concentration; it is certain that, in solutions of usual conditions, the confi-
guration exists as only “syz—syn”. And the relative strengths of the hydrogen bond between these
oxime groups and several solvents are compared and somc effects of the temperature and concent-
ration are also considered. The several models of hydrogen bond between oxime and solvents are
proposed; especially it is to be noted here that the hydrogen bond in pyridine solvent is not resulted
from the interaction between a lone electron pair on nitrogen atom of pyridine and the hydroxyl
proton of oxime, but the result of z-complex formed between the w—orbital of pyridine and the hydroxyl
proton of the solute.
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Fig. 1. The NMR spectrum of cis-2-butenedialdioxime.

87, H, 3.36 and H, & H; —150~1.63.
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Assignments: H, 1.33, H;, 1.98, H. 2.
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Table 1. The chemical shifts(r-value) of NMR spectra of cis-2-butenedialdioxime in six solvents™.
proton
solvent

Ha Hb Hc Hd H, & Hf
DMSO 1.33 1.98 2.87 3.36 ~1759{ 7155
pyridine~d; 1.43 2.18 2.95 3.65 —3.24
acetone—d; 1.62 2.28 3.05 3.63 —0.59
CH,CH,OH 1.73 2.43 3.08 3. 64 e
THF 1.75 2.45 3.12 3.73 —0.47
dioxane 1.70 2. 40 3.11 3.67 —0.35

*; at 25°C, 10 % solutions of DMSO, pyridine and 5% solutions of the others.
x4 ; Two sharp peaks appear at low temperature and within 2 minutes and are changed to a broad one

after 5 minutes.

xxx ¢ The peak disappear because of proton-exchange between hydroxyl protons of oxime and ethanol.

Table 2. The effect of four solvents on the chemical shift of c¢is-2-butenedialdioxime.

proton
solvent
H, H, H. H, H, & H,
DMSO 1.33 1.98 2.87 3.36 ~1.59
pyridine-d 1.43 2.18 2.95 3.65 —~3.24
oyridine. v 4. 1.52 2.3 2.92 3.67 —3.98
oyridine-g, + SO 141 2.10 2.97 3.55 —2.16
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Fig. 2. The temperature effect on the chemical
shift of ¢is-2-butenedialdioxime in 10%
pyridine solution (dr=71—7_s5¢).
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Table 3. The chemical shifts(r-valne) and the chemical shift differences(in ppm)*
of NMR spectra+ of c¢is-2-butenedialdioxime in various concentrations.
proton
conc. (w9%) _
H, | H, i H, \ H, H, & H,
5 1.32(pm) |  1.98(ppm) | 2.86(ppm) |  3.35(ppm) ~1.66(ppm)
10 1.33 98 2.87 3.36 ~1.59
0.01) (0. 00) (0.01) (0.01) (0.03)
15 1.35 2.00 2.87 3.37 —1.57
(0. 03) (0. 03) 0.01) (0.02) (0. 05)
20 1.36 2.03 2.90 3.39 —1.55
(0.04) (0. 05) (0. 03) (0.04) 0.07)
30 1.39 2.07 2.90 3.39 —1.55
(0.07) (0.09) (0.03) (0.04) (0.11)
50 1.44 i 15 Po2.91 3.42 —1.40
0.12) | 0.17) ‘ (0.04) (0.07) (0. 22)
* The values in parentheses are chemical shift diffeneces dr={rsx —7l.
#x in DMSO and at 25°C.
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