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The title compound, C13H14N2O2, an isoxazol-5-one deriva-

tive, was synthesized by a one-pot, three-component conden-

sation reaction of methyl acetoacetate, hydroxylamine

hydrochloride and 4-(dimethylamino)benzaldehyde. All the

non-H atoms are co-planar [r.m.s deviation = 0.0039 Å], with a

Z configuration about the C C bond. The dihedral angle

between the phenyl ring and the isoxazole ring is 2.58 (19)�.

Related literature

For the biological activity of arylmethylene isoxazolone

derivatives, see: Ishioka et al. (2002); Liu et al. (2005). For

details of the synthesis of related compounds, see: Cocivera et

al. (1976); Zhang et al. (2008); Villemin et al. (1993). For

related structures, see: Kay et al. (2001); Wolf et al. (1995).

Experimental

Crystal data

C13H14N2O2

Mr = 230.26
Triclinic, P1
a = 6.4201 (10) Å
b = 7.8239 (12) Å
c = 12.1901 (15) Å
� = 100.272 (2)�

� = 97.319 (1)�

� = 101.461 (2)�

V = 582.01 (15) Å3

Z = 2
Mo K� radiation
� = 0.09 mm�1

T = 298 K
0.13 � 0.09 � 0.08 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tmin = 0.988, Tmax = 0.993

2990 measured reflections
2020 independent reflections
943 reflections with I > 2�(I)
Rint = 0.039

Refinement

R[F 2 > 2�(F 2)] = 0.069
wR(F 2) = 0.178
S = 1.03
2020 reflections

157 parameters
H-atom parameters constrained
��max = 0.23 e Å�3

��min = �0.29 e Å�3

Data collection: SMART (Bruker, 2007); cell refinement: SAINT

(Bruker, 2007); data reduction: SAINT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine

structure: SHELXL97 (Sheldrick, 2008); molecular graphics:

SHELXTL (Sheldrick, 2008); software used to prepare material for

publication: SHELXTL.
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(Z)-4-[4-(Dimethylamino)benzylidene]-3-methylisoxazol-5(4H)-one

Q. Cheng, Q. Wang, L. Liu and J. Zhang

Comment

Arylmethylene isoxazolone derivatives are effective anti-psychotics in the treatment of depression and schizophrenia. Stud-
ies on these compounds have mainly concentrated on their biological activities (Ishioka et al., 2002; Liu et al., 2005), and
syntheses (Cocivera et al., 1976; Zhang et al., 2008; Villemin et al., 1993). However, structural studies have rarely been
reported (Kay et al., 2001; Wolf et al., 1995). As part of our investigations on arylmethylene isoxazolone derivatives, we
report herein on the structure of the title compound. It was synthesized by a three component condensation reaction of
methyl acetoacetate, hydroxylamine with 4-dimethylaminobenzaldehyde, in aqueous media under ultrasonic irradiation.

The molecular structure of the title compound is illustrated in Fig. 1, and geometrical parameters are given in the
archived CIF. The bond lengths and angles agree well with those reported for the related compound 4-(N-(2,4,6-Tri-t-
butylphenyl)iminomethylene)-3-t-butylisoxazol-5(4H)-one (Wolf et al., 1995). The molecular structure adopts a planar con-
formation with Z-configuration about the C2═C5 double bond.

Experimental

A mixture of methyl acetoacetate (4 mol), hydroxylamine hydrochloride (4 mmol), and pyridine(4 mmol) in distilled wa-
ter(10 ml) was irradiated in the water bath of an ultrasonic cleaner for 10 min, then 4-dimethylaminobenzaldehyde(4 mmol)
was slowly added to the mixture. The resulting mixture was irradiated in the water bath of an ultrasonic cleaner for 0.5 h. The
solution was kept at r.t. overnight, giving a turbid solution. It was filtered to give a solid that was washed with cold water and
ethanol. The crude product was recrystallized from ethanol to afford the title compound as a yellow solid. Single crystals,
suitable for X-ray analysis, were obtained by slow evaporation of an aqueous ethanol (95%) solution at ambient temperature
after 4 d. Elemental analysis, calculated for C13H14N2O2: C 67.81, H 6.13, N 12.17%; found: C 67.87, H 6.19, N 12.11%.

Refinement

The H-atoms were included in calculated positions and allowed to ride on their parent atoms: C—H = 0.93–0.96 A °, with
Uiso(H) = 1.2Ueq(C,O).

Figures

Fig. 1. The molecular structure of the title compound with displacement ellipsoids drawn at
the 30% probability level.

http://dx.doi.org/10.1107/S160053680904714X
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Cheng,%20Q.
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Wang,%20Q.
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Liu,%20L.
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Zhang,%20J.
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(Z)-4-[4-(Dimethylamino)benzylidene]-3-methylisoxazol-5(4H)-one

Crystal data

C13H14N2O2 Z = 2
Mr = 230.26 F000 = 244

Triclinic, P1 Dx = 1.314 Mg m−3

Hall symbol: -P 1 Mo Kα radiation, λ = 0.71073 Å
a = 6.4201 (10) Å Cell parameters from 607 reflections
b = 7.8239 (12) Å θ = 2.9–25.1º
c = 12.1901 (15) Å µ = 0.09 mm−1

α = 100.272 (2)º T = 298 K
β = 97.319 (1)º Needle, red
γ = 101.461 (2)º 0.13 × 0.09 × 0.08 mm

V = 582.01 (15) Å3

Data collection

Bruker SMART CCD area-detector
diffractometer 2020 independent reflections

Radiation source: fine-focus sealed tube 943 reflections with I > 2σ(I)
Monochromator: graphite Rint = 0.039

T = 298 K θmax = 25.0º

φ and ω scans θmin = 2.9º
Absorption correction: multi-scan
(SADABS; Sheldrick, 1996) h = −7→7

Tmin = 0.988, Tmax = 0.993 k = −9→6
2990 measured reflections l = −13→14

Refinement

Refinement on F2 Secondary atom site location: difference Fourier map

Least-squares matrix: full Hydrogen site location: inferred from neighbouring
sites

R[F2 > 2σ(F2)] = 0.069 H-atom parameters constrained

wR(F2) = 0.178
  w = 1/[σ2(Fo

2) + (0.069P)2 + ]
where P = (Fo

2 + 2Fc
2)/3

S = 1.03 (Δ/σ)max < 0.001

2020 reflections Δρmax = 0.23 e Å−3

157 parameters Δρmin = −0.29 e Å−3

Primary atom site location: structure-invariant direct
methods Extinction correction: none
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Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat-
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.

Refinement. Refinement of F2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, convention-

al R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F2 > σ(F2) is used only for calculating R-

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F2 are statistically about twice as large
as those based on F, and R- factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å2)

x y z Uiso*/Ueq

N1 0.7351 (5) 0.6599 (4) 0.8929 (3) 0.0671 (10)
N2 0.3808 (5) 0.8488 (4) 0.1943 (3) 0.0604 (9)
O1 0.9130 (4) 0.7385 (4) 0.8421 (2) 0.0746 (9)
O2 0.9643 (4) 0.8104 (4) 0.6764 (2) 0.0797 (9)
C1 0.8347 (6) 0.7524 (5) 0.7333 (4) 0.0626 (11)
C2 0.6035 (5) 0.6855 (5) 0.7140 (3) 0.0492 (9)
C3 0.5624 (5) 0.6321 (4) 0.8187 (3) 0.0503 (9)
C4 0.3517 (5) 0.5490 (5) 0.8451 (3) 0.0634 (11)
H4A 0.3722 0.5237 0.9195 0.095*
H4B 0.2895 0.4400 0.7907 0.095*
H4C 0.2568 0.6293 0.8423 0.095*
C5 0.4464 (5) 0.6758 (4) 0.6248 (3) 0.0506 (9)
H5 0.3094 0.6266 0.6373 0.061*
C6 0.4428 (5) 0.7234 (4) 0.5171 (3) 0.0458 (9)
C7 0.2412 (5) 0.6921 (5) 0.4469 (3) 0.0546 (10)
H7 0.1181 0.6420 0.4730 0.066*
C8 0.2192 (5) 0.7323 (5) 0.3417 (3) 0.0563 (10)
H8 0.0829 0.7086 0.2980 0.068*
C9 0.4013 (5) 0.8091 (4) 0.2993 (3) 0.0496 (9)
C10 0.6035 (5) 0.8435 (5) 0.3700 (3) 0.0526 (10)
H10 0.7264 0.8965 0.3448 0.063*
C11 0.6244 (5) 0.8012 (4) 0.4750 (3) 0.0507 (9)
H11 0.7605 0.8244 0.5187 0.061*
C12 0.5668 (6) 0.9262 (5) 0.1481 (3) 0.0691 (12)
H12A 0.6721 1.0058 0.2079 0.104*
H12B 0.5224 0.9911 0.0929 0.104*
H12C 0.6287 0.8329 0.1129 0.104*
C13 0.1725 (6) 0.8003 (6) 0.1198 (3) 0.0751 (12)
H13A 0.1191 0.6734 0.1050 0.113*
H13B 0.1886 0.8376 0.0499 0.113*
H13C 0.0725 0.8581 0.1555 0.113*
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Atomic displacement parameters (Å2)

U11 U22 U33 U12 U13 U23

N1 0.0601 (19) 0.091 (3) 0.058 (2) 0.0251 (18) 0.0110 (18) 0.027 (2)
N2 0.057 (2) 0.066 (2) 0.057 (2) 0.0083 (16) 0.0014 (17) 0.0214 (18)
O1 0.0534 (16) 0.105 (2) 0.0670 (19) 0.0177 (15) 0.0012 (14) 0.0282 (17)
O2 0.0470 (15) 0.116 (2) 0.075 (2) 0.0066 (15) 0.0082 (14) 0.0298 (18)
C1 0.053 (2) 0.076 (3) 0.058 (3) 0.018 (2) 0.003 (2) 0.012 (2)
C2 0.0429 (19) 0.056 (2) 0.050 (2) 0.0151 (16) 0.0067 (17) 0.0117 (19)
C3 0.051 (2) 0.059 (2) 0.045 (2) 0.0233 (18) 0.0035 (18) 0.0117 (19)
C4 0.067 (2) 0.077 (3) 0.055 (3) 0.020 (2) 0.013 (2) 0.027 (2)
C5 0.0423 (18) 0.049 (2) 0.063 (3) 0.0112 (16) 0.0113 (18) 0.016 (2)
C6 0.046 (2) 0.046 (2) 0.048 (2) 0.0124 (16) 0.0067 (17) 0.0134 (18)
C7 0.044 (2) 0.061 (3) 0.060 (3) 0.0079 (17) 0.0069 (18) 0.021 (2)
C8 0.046 (2) 0.058 (2) 0.062 (3) 0.0066 (18) 0.0001 (18) 0.016 (2)
C9 0.051 (2) 0.047 (2) 0.052 (2) 0.0118 (17) 0.0030 (18) 0.0161 (19)
C10 0.0437 (19) 0.059 (2) 0.055 (2) 0.0097 (17) 0.0045 (18) 0.016 (2)
C11 0.0435 (19) 0.055 (2) 0.054 (2) 0.0119 (17) 0.0021 (17) 0.0155 (19)
C12 0.075 (3) 0.077 (3) 0.060 (3) 0.016 (2) 0.015 (2) 0.027 (2)
C13 0.071 (3) 0.096 (3) 0.059 (3) 0.018 (2) −0.002 (2) 0.029 (2)

Geometric parameters (Å, °)

N1—C3 1.294 (4) C6—C11 1.405 (4)
N1—O1 1.451 (3) C6—C7 1.409 (5)
N2—C9 1.367 (4) C7—C8 1.371 (5)
N2—C12 1.455 (4) C7—H7 0.9300
N2—C13 1.457 (4) C8—C9 1.407 (4)
O1—C1 1.388 (4) C8—H8 0.9300
O2—C1 1.220 (4) C9—C10 1.412 (5)
C1—C2 1.446 (5) C10—C11 1.375 (4)
C2—C5 1.365 (5) C10—H10 0.9300
C2—C3 1.451 (4) C11—H11 0.9300
C3—C4 1.481 (4) C12—H12A 0.9600
C4—H4A 0.9600 C12—H12B 0.9600
C4—H4B 0.9600 C12—H12C 0.9600
C4—H4C 0.9600 C13—H13A 0.9600
C5—C6 1.426 (4) C13—H13B 0.9600
C5—H5 0.9300 C13—H13C 0.9600

C3—N1—O1 106.5 (3) C8—C7—H7 118.7
C9—N2—C12 121.9 (3) C6—C7—H7 118.7
C9—N2—C13 120.9 (3) C7—C8—C9 120.4 (3)
C12—N2—C13 117.0 (3) C7—C8—H8 119.8
C1—O1—N1 109.2 (3) C9—C8—H8 119.8
O2—C1—O1 118.0 (3) N2—C9—C8 120.8 (3)
O2—C1—C2 134.7 (4) N2—C9—C10 122.0 (3)
O1—C1—C2 107.3 (3) C8—C9—C10 117.2 (3)
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C5—C2—C1 132.2 (3) C11—C10—C9 122.0 (3)
C5—C2—C3 124.2 (3) C11—C10—H10 119.0
C1—C2—C3 103.6 (3) C9—C10—H10 119.0
N1—C3—C2 113.3 (3) C10—C11—C6 120.9 (3)
N1—C3—C4 119.5 (3) C10—C11—H11 119.5
C2—C3—C4 127.1 (3) C6—C11—H11 119.5
C3—C4—H4A 109.5 N2—C12—H12A 109.5
C3—C4—H4B 109.5 N2—C12—H12B 109.5
H4A—C4—H4B 109.5 H12A—C12—H12B 109.5
C3—C4—H4C 109.5 N2—C12—H12C 109.5
H4A—C4—H4C 109.5 H12A—C12—H12C 109.5
H4B—C4—H4C 109.5 H12B—C12—H12C 109.5
C2—C5—C6 135.0 (3) N2—C13—H13A 109.5
C2—C5—H5 112.5 N2—C13—H13B 109.5
C6—C5—H5 112.5 H13A—C13—H13B 109.5
C11—C6—C7 116.8 (3) N2—C13—H13C 109.5
C11—C6—C5 125.4 (3) H13A—C13—H13C 109.5
C7—C6—C5 117.8 (3) H13B—C13—H13C 109.5
C8—C7—C6 122.7 (3)

C3—N1—O1—C1 −0.9 (4) C2—C5—C6—C7 −179.7 (4)
N1—O1—C1—O2 −177.5 (3) C11—C6—C7—C8 0.8 (5)
N1—O1—C1—C2 1.1 (4) C5—C6—C7—C8 −179.8 (3)
O2—C1—C2—C5 −5.2 (8) C6—C7—C8—C9 −0.4 (5)
O1—C1—C2—C5 176.5 (4) C12—N2—C9—C8 −179.2 (3)
O2—C1—C2—C3 177.5 (4) C13—N2—C9—C8 −4.7 (5)
O1—C1—C2—C3 −0.9 (4) C12—N2—C9—C10 1.1 (5)
O1—N1—C3—C2 0.4 (4) C13—N2—C9—C10 175.6 (3)
O1—N1—C3—C4 178.9 (3) C7—C8—C9—N2 179.7 (3)
C5—C2—C3—N1 −177.3 (3) C7—C8—C9—C10 −0.6 (5)
C1—C2—C3—N1 0.3 (4) N2—C9—C10—C11 −179.0 (3)
C5—C2—C3—C4 4.2 (6) C8—C9—C10—C11 1.3 (5)
C1—C2—C3—C4 −178.2 (3) C9—C10—C11—C6 −0.9 (5)
C1—C2—C5—C6 0.8 (7) C7—C6—C11—C10 −0.1 (5)
C3—C2—C5—C6 177.6 (3) C5—C6—C11—C10 −179.5 (3)
C2—C5—C6—C11 −0.4 (6)
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Fig. 1


