An unusually fast nucleophilic addition of amidoximes to acetylene
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The addition of amidoximes to acetylene in the presence of the KOH-DMSO superbase system afforded O-vinylamidoximes in

26-59% yields.

The oxime function is capable of adding to the carbon—carbon
triple bond at its either oxygen or nitrogen site depending on
the structure of the reactant and on the reaction conditiéns.
In the presence of superbases such as the KOH-DMSO system,
ketoximes react with acetylene to fo@avinylketoximes which
are further rearranged to pyrroles (the Trofimov react@rR)
whereas aldoximes are dehydrated to nitriles under the same
conditionst-2 However, the nucleophilic addition of amidoximes
to acetylenes has not been adequately studied.

Thus, amidoximes react with propiolates to form imidazole
derivativesvia O-adductg. Diacetylene, in the presence of KOH
in agueous DMSO, adds amidoximes at 22-36 °C to give
unstableO-1-but-1-en-3-ynyl ethers in 21-24.5% yiefdSonse-
quently, only very reactive (‘activated’) acetylenes are able to
add amidoximes. At the same time, the reaction of amidoxime
multident anions with simpler acetylenes might contribute both
to a better understanding of nucleophilic addition at triple bonds
and to the chemistry of building blocks.

Our study of these compounds has shown that amidoximes
lab are able to readily add to acetylene in a short contact
(5—7 min) at about 75 °C under a pressure of 12-14 atm in the

KOH-DMSO superbase system to affd@dvinylamidoximes
3ab in 26 and 59% yields, respectivély.

The structure of adducab unambiguously follows from
an excellent agreement between theand3C NMR and IR
spectra of these adducts adelinylketoximes34

TheH and13C NMR spectra ofia and3a show only a sig-
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the 13C-3C coupling constant by 3.5 and 4.8 Hz, respectively,
with respect to the isostructural amides was observed. This result
is in good agreement with tleform of compound4ab.®

To support this conclusion,& NMR spectrum of acetami-

nal due to methyl groups, whereas there is a set of signals cateximelawas recorded in the presence of the broadening para-

responding to a phenyl ring in the spectralbfand 3b. This
suggests the presence of only one configurational isomer.
In order to identify the isomers of amidoximisb, the direct

magnetic reagent Gd(fod)An additive of Gd(fod) causes an
abrupt broadening of the Me group signal due to paramagnetic
relaxation proportional to-6 (wherer is the distance from the

13C13C coupling constants involving the oxime group carbonparamagnetic centre to the proton observed) and due to Gd(fod)
(53.0 and 67.2 Hz, respectively) were measured and comparedordination to the iminic nitrogen in tioés-arrangement of the
to the coupling constants in acetamides and benzamides (49&ramagnetic centre with respect to the Me gr@diggmer)i0

and 62.4 Hz, respectively). In amidoximksgb, an increase in

t 1H NMR (400.13 MHz) 13C NMR (101.61 MHz) in CDG, TMS as a
standard.

O-Vinylacetamidoxim@a: nZ® 1.5682. A mixture of 3.7 g (50 mmol)
of amidoximelaand 2.7 g (48 mmol) of KOH in 100 ml of DMSO was

saturated with acetylene (12-14 atm), heated to 75 °C and immediate
cooled to room temperature. The mixture was diluted with 200 m| of wate

the NH, group signal remained unaffected.

In the spectra dD-vinylamidoximes, the methyl group chemi-
cal shift and thel3C-13C coupling constant$J; . in 3a, as
well as the chemical shift of the phenyl rijgso-carbon and
the 13C13C coupling constantdJ, .., in 3b, changed only

ightly. This indicates thad-vinylamidoximes3a,b exhibit the
é’ame configuration as the initial amidoxintesb.911

and extracted with diethyl ether (4x20 ml). The extract was washed with

water (4x5 ml) and dried over MgGQAfter the removal of diethyl ether
and purification of the residue by column chromatography 4Sii@thyl
ether:pentane, 1:3), 1.3 g (26%)@ivinylamidoxime3awas obtained.
IHNMR, 6: 6.72 (dd, 1H, i, 33,5 14.0 Hz,3], 5 6.8 Hz), 4.62 (br. s,
2H, NH,), 4.55 (dd, 1H, i 33,5 14.0 Hz,2}; 5 1.6 Hz), 4.01 (dd, 1H,
Hg, 33, 5 6.8 Hz,23; 5 1.6 Hz), 1.85 (s, 3H, Me}3C NMR, 6: 153.44
[C?(l), 1:’&_Me 52.6 I—“?)z_j3 153.23 [C(2)1J,_5 80.2 Hz], 85.70 [C(3)1J,_5
80.2 Hz], 16.55 (Me). IR (neaticmY): 3475, 3340 (Nk), 3085 (=CH),
1655 (C=N), 1630, 1615 (C=C), 1190 (C-0), 1170 (C=C), 960 (CH=CH)
835 (C=CH).

O-Vinylbenzamidoxim&b was prepared analogously in 59% vyield,
n3® 1.5806.1H NMR, é: 7.65, 7.39 (m, 5H, Ph), 6.88 (dd, 1H,,RJ; g
14.0 Hz,3), 5 6.8 Hz), 4.95 (br. s, 2H, Nji 4.66 (dd, 1H, Ig, 3],

14.0 Hz,233 5 1.6 Hz), 4.13 (dd, 1H, i 3), 5 6.8 Hz,2J5 5 1.6 Hz).

13C NMR, 0: 154.37 [C(1)};_ps, 65.7 HZ], 153.23 [C(2}J,_380.2 Hz],
133.08 (Gpso W1-ips0 65.7 H2), 130.70 (Grar WparametaD5-4 HZ), 129.07
(Cmeta 1‘]metaronho 56.4 HZ): 126.91 (g\:tov Jortho—ipso 58.8 HZ), 87.36 [C(S),
1J,_380.2 Hz]. IR (neaty/cmrl): 3490, 3390 (NB), 1645 (C=N), 1620
(NH,), 1600 (C=C), 1185 (C-0), 1160 (C=C), 960 (CH=CH), 845 (C=CH).
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Therefore, neither nitrogen-centred anionic species of the start-
ing amidoximes, nor those of their apparent tautorlesse
able to successfully compete with the oxygen-centred anions
during the nucleophilic addition to acetylene under the above
conditions. Heterocycle$-6, which were expected from cycli-
zations of adduct8, were not detected in the reaction mixture,
probably, because of a relatively low temperature (as compared
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with other nucleophilic additions to acetylene) and a short contact G. P. Bean, iThe Chemistry of Heterocyclic Compounds. 48. Pyrroles

time. The latter are also supposed to be the factors that allow
the O-vinylation to compete with the anticipated nucleophilic ©

substitution of the amino group in amidoxineghydrolysis of
anion?7) or deoximation.

At the same time, the moderate yields of addBatan also
result from the above hydrolytic processes.
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