Synthesis of the first complex with acetonine as ligand: the first crystal

structure of an acetonine derivative
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The complex [Au(acetonine),]ClO04 (3-ClO,4) (acetonine =
2,2,4,4,6-pentamethyl-2,3,4,5-tetrahydropyrimidine) is ob-
tained by bubbling NH; through an acetone solution
containing equimolar amounts of NaClO4 and [AuCl(tht)]
(tht = tetrahydrothiophene); the crystal structure of 3-Cl04
was determined by X-ray crystallography.

We have recently reported the synthesis of [Au(NHz),]Cl (1-Cl)
by reacting [AuCI(tht)]* (tht = tetrahydrothiophene) with NH3
in acetone (Scheme 1).2 The reaction of 1-Cl with TICF3;SO; or
AQClO, gives, respectively, 1-CF3SOz or 1-ClO,. Thelatter two
complexes react with acetone to give the first acetiminogold(1)
complexes[AU(NH=CMe,),] X (2-:CF3S03,3 2:ClO,4, Scheme 1)
while 1-Cl neither reacts with acetone nor with NaClO, in
acetone, probably due to its low solubility in this solvent. In an
attempt to prepare 1-ClO,4 in a one-pot reaction, using NaClO,4
instead of AQClO4, we bubbled NHs through an acetone
solution containing equimolar amounts of [AuCl(tht)] and
NaClO,. However, a suspension formed from which a small
amount of 1-Cl wasremoved, and from the resulting solution the
complex [Au(acetoning),]ClO, (3-ClO4) (acetonine =
2,2,4,4,6-pentamethyl-2,3,4,5-tetrahydropyrimidine) was iso-
lated in 88% yield (Scheme 1).

Acetoninewasfirst characterized by Bradbury et al.4in 1947,
based on its molecular refraction and its reduction and
hydrolysis products. It has been reported to form among the
decomposition products of acetimine NH=CMe,,5 but it is most
frequently obtained from the reaction of acetone with ammonig;
many attempts to improve its synthesis have recently been
reported (most of them patents). Thermal or photochemical acti-
vation, aswell asawide variety of catalysts have been used.6-13
Acetoninefinds its main use in its reaction with acetone to give
2,2,6,6-tetramethyl-4-oxopiperidine  (triacetonamine)9.11.14-17
which is an attractive intermediate for the synthesis of
pharmaceutical products, pesticides, photostabilizers for poly-
mers etc.18 With so much work devoted to acetonine and its
derivativeswe were rather surprised to find that neither asingle
acetonine complex of any element nor X-ray studies on
acetonine itself or any substituted acetonine had been re-
ported.

In the reaction of NH3, [AuCl(tht)] and NaClO, leading to
3:ClOy4, neither 1-CIO4 nor 2:.CIO, were detected. We have
independently proved that these two complexes react with
acetone solutions of NH3 to give 3-ClO4 (Scheme 1) which
could explain their absence among the reaction products, if they
were formed. These results suggest that acetonine forms from
thereaction of NHz with acetone and replacestht in [AuCl (tht)].
The displacement of Cl— by CIO,— (from [AuCl(tht)] or from
the possible intermediate [AuCl(acetonine)], or even from the
non-isolated 3-Cl) iscrucial in the formation of 3-ClO,4 because,
as mentioned above, in the absence of NaClO,, [AuCl(tht)] and
NH; react in acetone to give 1-Cl. It is likely that in the latter
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reaction theinsolubility of 1-Cl preventsthe substitution of NH3
by acetonine to give 3-Cl or [AuCl(acetonine)]. This and
previous studies,23 show the complexity of acetone solutions of
NHs from which it is possible to isolate coordination com-
pounds with NHz, NH=CMe, and acetonine ligands.

The crystal structure of 3-ClO4 was determined by X-ray
crystalography (Fig. 1).8 The structure consists of centrosym-
metric [Au(acetonine),]* cations and perchlorate anions form-
ing a chain through hydrogen bonds [N2---02 3.26(1) A,
H2..-022.46(4) A, N2-H2.--02 157(5)°]. In Fig. 1 the packing
diagram along the c axis and the hydrogen bonds are shown.
Although the gold atoms are in a chain there are no aurophilic
interactions (Au---Au 5.921 A). In the acetonine ring the C2—
C1-N1-C4-N2 fragment is planar (mean deviation 0.0052 A)
and makes an angle of 44.7° with the C2-C3-N2 plane. The
Au-N bond distance found in 3-CIO4 [2.040 (5) A] issimilar to
those found in 2-CF3SO53 [2.017(5), 2.018(2) A] or other
complexes containing Au-N(sp?) bonds (range 1.985-2.07
A).1920 The bond distances in the acetonine rings are similar to
those found in compounds with the same hybridization and
bond order.21 1H and 13C NMR spectra of 3-ClO,4 show that the
coordination of the gold center to the iminic nitrogen atom is
maintained in solution, as no chiral centers seem to be present
and one pair of Me groups show achange of chemical shift upon
complexation [(M€)complex — O(ME)acetoning Oreater [0.57
ppm; asigned to methyls on C(6)] than the other one[0.09 ppm;
asigned to methyls on C(4)].1
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HN=CMey; viii, — 6 H,0.
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Fig. 1 (a) Crystal structure of the cation 3 showing the atom numbering scheme. Selected bond lengths (A) and angles (°): Au-N1 2.040(5), N1-C1 1.297(8),
C1-C21.502(8), C2—-C31.528(7), C3-N2 1.469(7), N2—C4 1.474(7), C4A-N11.510(7), N1-C1-C2 122.1(5), C1-C2-C3 112.6(5), C2-C3-N2 108.0(4), C3—
N2-C4 118.3(4), N2-C4-N1 113.6(4), C4-N1-C1 122.6(5). (b) Packing diagram aong the c axis of compound 3-CIO, showing hydrogen bonds.

Notes and references
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monoclinic, C2/c, a = 15.871 (2), b = 14.707 (2),c = 11.841 (2) A, B =
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1405 e A-3 (at ca. 1 A from the Au atom). CCDC 182/1322. See
http://www.rsc.org/suppdata/cc/1999/1541 for crystallographic data in .cif
format.

91 Acetonine was isolated from an acetone solution of NHz by removing the
solvent at room temperature. 64(300 MHz, CDCl3) 1.12 [s, 6H, C(4)M¢g],
1.38[s, 6H, C(2)Me], 1.87 (s, 2 H, CHy), 1.96 [s, 3H, C(6)Me].
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