
α-Oxoketene-N,N-acetals have been used as versatile three-
carbon synthons for the synthesis of various organic
compounds.1 Due to the electron-donating ability of the amino
groups and the electron-withdrawing ability of the carbonyl
group, the C=C bonds in these compounds are highly polarized.
This gives rise to an increase in the bond length of the C=C
bond and an increase in the electron density at the α-carbon
atom.2 In spite of their extensive applications in organic
synthesis, the structure for this type of compound has been
rarely investigated using X-ray crystallogrphy.3 In the present
work, the crystal structure of a new compound in this category,
1,1-dimethoxy-4,4-bis(phenylamino)-3-buten-2-one (I), was
determined.  α-Oxoketene-N,N-acetal I was prepared by
modifying a literature method.4 Aniline (30 mmol) was
converted into its N-anion by a reaction with n-BuLi (15% in
hexane; 45 mmol) in dry THF (50 mL), under a nitrogen
atmosphere at –78˚C.  To this solution, α-oxoketene-S,S-acetal5

(compound A, Fig. 1) (10 mmol) in dry THF (25 mL) was
added.  Then, the reaction mixture was refluxed for 24 h to
complete the reaction.  The work-up procedure was conducted
as stated in the literature5 to yield I as the major product in 75%
yield (white solid, mp 129 – 131˚C), Fig. 1.  Single crystals of I
were obtained from a solution of ethanol after slow evaporation
at room temperature.  The crystal and experimental data are
given in Table 1.  The structure was solved by direct methods.
The positions of the hydrogen atoms were obtained from a
difference Fourier map.  The atomic coordinates for non-
hydrogen atoms are listed in Table 2.  Selected bond lengths and
angles are given in Table 3.

The title compound was obtained as two symmetrically
independent molecules (Fig. 2) in the crystal lattice with some
differences in bond lengths, angles and torsion angles (for
example, compare the torsion angles O(6)–C(34)–C(33)–O(4) =
–170.80(17)˚ and O(5)–C(34)–C(33)–O(4) = –44.9(2)˚ with the
corresponding angles O(3)–C(16)–C(15)–O(1) = 179.87(17)˚ and

O(2)–C(16)–C(15)–O(1) = –54.6(2)˚ in the other molecule).
N(1), N(2), N(3) and N(4) atoms are nearly planar, the angles
∠C(6)–N(1)–C(13), ∠C(12)–N(2)–C(13), ∠C(30)–N(4)–C(31)
and ∠C(31)–N(3)–C(24) are 123.9(2)˚, 128.6(2)˚, 123.01(19)˚
and 129.7(2)˚.  Due to π-delocalization, the C(13)–C(14) and
C(31)–C(32) bond lengths are longer than the normal C–C
double bond lengths (1.415(3)Å and 1.412(3)Å, respectively)
and the C(14)–C(15) and C(32)–C(33) are shorter than the
normal C–C single bond lengths (1.386(3)Å and 1.380(3)Å,
respectively).
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parallel infinite chains are produced by N–-H·O hydrogen bonds, each of them containing one of the two independent
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(Received March 7, 2006; Accepted July 14, 2006; Published on web September 20, 2006)

† To whom correspondence should be addressed.
E-mail: ghorbani@chem.ui.ac.ir, moha_ghorbani@yahoo.com

2006 © The Japan Society for Analytical Chemistry

Table 1 Crystal data and structure refinement for the title 
compound

Formula: C18H20N2O3

Formula weight = 312.36
Crystal system: monoclinic
Space group: C2/c Z = 16
a = 22.579(7)Å  = 93.780(6)˚
b = 21.976(7)Å
c = 13.478(4)Å
V = 6673(3)Å3

Dx = 1.244 Mg/m3

No. of reflections used = 6884
2 max = 53.02 with Mo Kα

R = 0.0430 [3370 refs. I > 2 (I)]
( / )max = 0.000
(∆ )max = 0.225 eÅ–3

(∆ )min = –0.195 eÅ–3

Measurement: Bruker SMART
Program system: SADABS
Structure determination: SHELXS-97, SHELXL-97, SHELXTL
Refinement: Full-matrix least-squares on F2

CCDC 299816 contains the supplementary crystallographic data 
for this paper.  These data can be obtained free of charge from 
The Cambridge Crystallographic Data Centre via 
www.ccdc.cam.ac.uk/data-request/cif
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Two symmetrically independent molecules form two
independent parallel polymeric chains in the crystal lattice via
N–H·O hydrogen bonds (Table 4), which are connected to each
other via weak C–H·O hydrogen bonds.
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Fig. 1 Preparation of I by the reaction of α-oxoketene dithioacetal (compound A) and aniline.

Atom x y z U(eq) 

U(eq) = (1/3)ΣiΣjUijai*aj*(ai·aj).

Table 2 Fractional coordinates (×104) and equivalent isotropic 
displacement parameters (Å2 × 103) of non-hydrogen atoms

Table 3 Selected bond lengths (Å) and angles (deg) for I

Fig. 2 Molecular structure of I (two symmetrically independent
molecules), showing the atom-labeling scheme and 50% probability
level displacement ellipsoids.

Table 4 Hydrogen bond D-H...A for I

Symmetry transformation used to generate equivalent atoms:
#1 x, –y, z – 1/2, #2 x, –y, z + 1/2.

D-H...A d(D-H)Å d(H...A)Å d(D...A)Å ∠DHA(˚)


