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Abstract
C19H25N5O, monoclinic, P21 (no. 4), a = 16.0600(2) Å,
b = 5.3992(1) Å, c = 19.8514(2) Å, β = 94.260(1)°,
V = 1716.58(4) Å3, Z = 4,Rgt (F ) = 0.0350,wRref(F

2) = 0.0908,
T = 100.00(10) K.

CCDC no.: 2084341

The asymmetric unit of the molecular structure is shown in
the figure. Table 1 contains crystallographic data and
Table 2 contains the list of the atoms including atomic
coordinates and displacement parameters.

Source of material

1H-pyrazole-4-carbonitrile (0.1380 g, 1.482 mmol), sopho-
carpine (0.2000 g, 0.8117mmol), cesium fluoride (0.1200 g,
0.37 mmol) were dissolved in 1,4-dioxane (8 mL). The
resulting mixture reacted at 120 °C for 2.5 h. After stirring,
the crude mixture was concentrated under reduced pres-
sure and purified using flash chromatography on silica gel
with acetonitrile and ethanol as eluent to give the desired
product aswhite solid. A crystal suitable for diffractionwas
obtained by slow evaporation from its ethanol solution at
room temperature.

Experimental details

Hydrogen atoms were placed in calculated positions and
were refined in the riding model approximation, with
Uiso(H ) set to 1.2Ueq.

Comment

Matrine, amajor alkaloid isolated from Traditional Chinese
Medicine (TCM) Sophora flavescens, has attracted a
growing interest due to its broad bioactivities, including
pesticide activity, anti-tumor and anti-fibrotic [5–7]. So it is
of great value to promote bioactivities through structure
modification. Many matrine derivatives were synthesized
in previous studies and showed better pesticidal activities
than matrine [8, 9]. However, strict synthesis procedures
and purification are needed to obtain the final product.

Table : Data collection and handling.

Crystal: White needle
Size: . × . × . mm
Wavelength: Cu Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: XtaLAB AFC (RINC), ω
θmax, completeness: .°, >%
N(hkl)measured,N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: CrysAlisPRO [], Olex [], SHELX [,]
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In our previous study, a series of matrine derivatives
were synthesized by introducing nitro-containing hetero-
cyclic into the C-12 position of the matrine skeleton using a
one-potMichael addition [10–12]. In this study, 1H-pyrazole-
4-carbonitrile was introduced into the C-12 position of the
sophocarpine, and a bond (C12–N3, 1.473(3) Å) was formed,
which transforms C-12 to a chiral carbon center. The

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

O . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () −. () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . −. .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () −. () . ()
OA . () . () . () . ()
NA . () −. () . () . ()
NA . () . () . () . ()
NA . () . () . () . ()
NA .() . () . () . ()

Table : (continued)

Atom x y z Uiso*/Ueq

NA . () . () . () . ()
CA . () −. () . () . ()
HP . −. . .*
HQ . −. . .*
CA . () −. () . () . ()
HU . −. . .*
HV . −. −. .*
CA . () . () . () . ()
HB . . . .*
HC . . −. .*
CA . () . () . () . ()
HI . . . .*
CA . () . () . () . ()
HR . . . .*
CA . () . () . () . ()
HD . . . .*
CA . () . () . () . ()
HJ . . . .*
HK . . . .*
CA . () −. () . () . ()
HW . −. . .*
HX . −. . .*
CA . () −. () . () . ()
HS . −. . .*
HT . −. . .*
CA . () . () . () . ()
HA . −. . .*
CA . () . () . () . ()
HN . . . .*
HO . . . .*
CA . () . () . () . ()
H . . . .*
CA . () . () . () . ()
HE . . . .*
HF . . . .*
CA . () . () . () . ()
CA . () . () . () . ()
HL . . . .*
HM . −. . .*
CA . () . () . () . ()
HG . . . .*
CA . () . () . () . ()
CA . () . () . () . ()
HH . . . .*
CA . () . () . () . ()

1048 J.-J. Li et al.: Crystal structure of a pyrazole matrine derivative



asymmetric unit contains two molecules, and they are
connected to neighboring ones by C–H⋯N, and C–H⋯O
hydrogen bonds. The length of the C-11–C-12 bond is
longer (1.531(3) and 1.517(3) Å for each molecule in
asymmetric unit) compared to the counterpart of sopho-
carpine (1.3229(18) Å) [13], indicating that the C-11–C-12
bond is saturated. All bond lengths and angles of this
structure are in the expected ranges and in good agree-
ment with a similar structure [14, 15]. These results indi-
cate that 1H-pyrazole-4-carbonitrile was introduced into
the matrine skeleton, and that introduction mainly af-
fects nearby bonds.
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