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ABSTRACT 

A kind of polysubstituted benzene, 3-amino-5,6-dimethyl-2-nitrobiphenyl-4-carbonitrile(C15H13N3O2), was synthesized 
and its crystal structure was determined. The molecule is composed of two phenyl moieties, two methyl groups, a cyano 
group, an amino group and a nitro group. The methyl groups, cyano group and amino group are nearly coplanar with the 
connected benzene ring. Because of the large volume, the nitro group and the connected benzene ring are twisted. The 
dihedral angle between the two benzene rings is 83.51˚. In the crystal, molecules are linked by N—H···N and 
C—H···O hydrogen bonds. 
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1. Introduction 

Polysubstituted benzenes and aromatic compounds are 
widely used in the chemical industry as well in the la- 
boratory [1]. Many liquid crystals belong to the group of 
polysubstituted benzenes and their derivatives [2-6]. 
Such compounds can be used for Organic Light Emitting 
Diode [7-10]. Heteroaromatic components and their 
derivatives play important parts in pharmaceutical and 
agrochemical chemicals [11-13]. Hence, more and more 
researchers have concerned about these compounds. The 
determination of crystal structure is helpful for its appli- 
cation and realization of property. In this paper, we 
report about the synthesis and structure of a kind of po- 
lysubstituted benzene, 3-amino-5,6-dimethyl-2-nitrobi- 
phenyl-4-carbonitrile.  

2. Experimental 

2.1. Synthesis of the Compound 

A 25 mL round bottom flask was charged with 120 mg 2- 
sec-Butylidene-malononitrile, 149 mg (2-nitrovinyl) ben- 
zene and 68 mg EtONa. The mixture was refluxed with 
vigorous stirring for 50 hours. The solvent was removed 
under reduced pressure. The yellow needle product was 
purified by column chromatography (EtOAc/ hexanes, 
1:8). The product was recrystallized from n-hexane and 
single crystals suitable for X-ray diffraction were ob- 
tained. 

2.2. Determination of the Crystal Structure 

The crystal Structure was characterized by X-ray diffrac- 
tion (XRD) using Bruker Smart-1000 X-ray single cry- 
stal Diffractometer equipped with graphite monochro- 
matized MoKa radiation (λ = 0.71073 Å). The diffraction 
data were obtained at the temperature of 296 K and ana- 
lyzed by the software of SHELXTL-97 [14]. The details 
were shown in Table 1. 

3. Results and Discussions 

3.1. Refinement Details 

All reflections were defined based on F2. The weighted 
R-factor wR and goodness of fit S are based on F2, con- 
ventional 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. 

3.2. Geometry Details 

All esds (except the esd in the dihedral angle between 
two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually 
in the estimation of esds in distances, angles and torsion  
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Table 1. Data collection and handling. 

Empirical formula C15H13N3O2 

Formula weight 267.28 

Crystal external appearance Yellow needle 

Crystal size 0.28 × 0.20 × 0.07 mm 

Diffractometer Bruker Smart-1000 

Scan mode psi-scan 

Theta range for data collection 2.14 to 25.10 deg 

Wavelength Mo Kα radiation (0.71073 Å) 

Programs SHELXS-97 , SHELXL-97 

Refinement method Full-matrix least-squares on F2 

Absorption correction None 

 
angles; correlations between esds in cell parameters are 
only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

3.3. Structure Details 

The structure was solved by direct methods [14], then 
refined by full-matrix least-squares technique, the posi- 
tion and anisotropic parameters of all the non-hydrogen 
atoms were obtained. Table 2 showed some crystal and 
refinement parameters. The crystal system of the title 
compound belongs to Triclinic and the space group is P-1, 
with cell parameters a = 8.607(3)Å, b = 8.616(3)Å, c = 
10.540(3)Å. Atomic coordinates and displacement pa- 
rameters of the compound were shown in Table 3, from 
these data the structure was gained, which was shown in 
Figure 1. This compound is composed of two phenyl 
moieties, two methyl groups, a cyano group, an amino 
group and a nitro group. In the crystal, the methyl groups, 
cyano group and amino group are nearly coplanar with 
the connected benzene ring (C7-C12; A). Because of the 
large volume, the nitro group and the benzene ring A are 
twisted, the torsion angles are −80.2(6)˚ (O1-N3-C8-C7) 
and 99.3(5)˚ (O2-N3-C8-C7). To avoid steric conflicts, 
the two benzene rings are not coplanar, the dihedral angle 
between them is 83.51 (0.13)˚. Figure 2 showed packing 
diagram of the title compound. Hydrogen bonds are 
shown as dashed line.There are two kinds of hydrogen 
bonds in the crystal, N—H···N and C—H···O. In the 
crystal, Crosslinks among the molecules are provided by 
the hydrogen bonds (Figure 2), leading to one-dimen- 
sional supermolecular structure. 

4. Conclusion 

A kind of polysubstituted benzene, C15H13N3O2, was syn- 
thesized and its crystal structure was determined. In the 
crystal, methyl groups, cyano group and amino group are 
nearly coplanar with the connected benzene ring.  

Table 2. Crystal and refinement parameters. 

Crystal system, Triclinic, 

Unit cell dimensions 
a = 8.607(3)Å alpha = 69.067(5) deg
b = 8.616(3)Å beta = 72.279(6) deg 

c = 10.540(3)Å gamma = 8.507(6) deg

Volume 691.8(4) Å3 

Z, Calculated density 2, 1.283 mg/m3 

Absorption coefficient 0.088 mm−1 

Space group P-1 

Limiting indices −10 ≤ h ≤ 8, −10 ≤ k ≤ 9, −11 ≤ l ≤ 12

Reflections collected/unique 3569/ 2429 [R(int) = 0.0217] 

Completeness to theta= 25.10 98.4 % 

Max. and min. transmission 0.9943 and 0.9755 

Goodness-of-fit on F2 1.061 

Extinction coefficient 0.027(10) 

Largest diff. peak and hole 0.240 and −0.204 e. Å−3 

 

 

Figure 1. The molecular structure of the compound. 
 

 
Figure 2. The packing diagram of the compound. Intermo- 
lecular hydrogen bonds are shown as dashed line. 
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Table 3. Atomic coordinates and displacement parameters (Å2). 

 x y z U11 U22 U33 U23 U13 U12 

N1 0.4390(4) 0.0847(4) 1.1272(3) 0.129(3) 0.071(2) 0.077(2) −0.0123(18) −0.033(2) 0.0161(19)

N2 0.4277(5) 0.2894(4) 0.7831(4) 0.204(4) 0.067(2) 0.067(2) −0.0254(17) −0.040(2) 0.039(2) 

O1 0.4262(7) 0.6743(7) 0.5386(4) 0.260(5) 0.265(5) 0.065(2) −0.046(3) 0.020(3) −0.146(5) 

O2 0.2215(5) 0.5587(6) 0.5847(4) 0.163(4) 0.219(4) 0.099(3) −0.049(3) −0.065(2) −0.007(3) 

C1 0.2786(6) 0.9818(5) 0.6631(4) 0.105(3) 0.080(3) 0.090(3) −0.003(2) −0.038(2) −0.010(2) 

C2 0.2218(7) 1.1367(5) 0.5849(5) 0.141(5) 0.078(3) 0.102(4) 0.008(3) −0.055(3) −0.021(3) 

C3 0.0619(7) 1.1742(5) 0.5825(4) 0.144(4) 0.063(2) 0.073(3) −0.013(2) −0.048(3) 0.009(3) 

C4 −0.0445(6) 1.0569(5) 0.6577(4) 0.097(3) 0.086(3) 0.089(3) −0.022(3) −0.034(2) 0.019(3) 

C5 0.0120(5) 0.9006(4) 0.7363(4) 0.087(3) 0.069(2) 0.093(3) −0.019(2) −0.025(2) 0.008(2) 

C6 0.1724(5) 0.8618(4) 0.7409(4) 0.089(3) 0.059(2) 0.061(2) −0.0178(18) −0.0251(18) 0.006(2) 

C7 0.2297(4) 0.6943(4) 0.8297(3) 0.078(2) 0.058(2) 0.061(2) −0.0193(18) −0.0188(17) 0.0050(17)

C8 0.2989(4) 0.5694(4) 0.7700(3) 0.090(3) 0.060(2) 0.053(2) −0.0158(17) −0.0145(17) 0.0047(18)

C9 0.3563(4) 0.4079(4) 0.8452(4) 0.104(3) 0.053(2) 0.062(2) −0.0205(18) −0.0186(19) 0.0078(18)

C10 0.3347(4) 0.3791(4) 0.9888(3) 0.074(2) 0.058(2) 0.056(2) −0.0123(17) −0.0125(16) 0.0011(17)

C11 0.2631(4) 0.5014(4) 1.0531(3) 0.085(3) 0.068(2) 0.053(2) −0.0183(17) −0.0140(16) 0.0020(18)

C12 0.2095(4) 0.6614(4) 0.9733(4) 0.093(3) 0.064(2) 0.061(2) −0.0187(18) −0.0204(18) 0.0079(18)

C13 0.1332(6) 0.7938(5) 1.0420(4) 0.160(4) 0.084(3) 0.078(3) −0.039(2) −0.029(3) 0.026(3) 

C14 0.2446(5) 0.4591(5) 1.2074(4) 0.130(4) 0.077(2) 0.065(2) −0.019(2) −0.026(2) 0.005(2) 

C15 0.3930(4) 0.2143(5) 1.0687(4) 0.095(3) 0.068(2) 0.058(2) −0.0142(19) −0.0206(19) 0.003(2) 

N3 0.3166(6) 0.6046(4) 0.6211(4) 0.133(3) 0.077(2) 0.057(2) −0.0226(18) −0.022(2) 0.004(2) 

 
Because of the large volume, the nitro group and the con- 
nected benzene ring are twisted. The dihedral angle be- 
tween the two benzene rings is 83.51˚. In the crystal, 
molecules are linked by N—H···N and C—H···O hy- 
drogen bonds. 
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