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Abstract
C15H22N2O2, monoclinic, P21 (no. 4), a = 8.4853(2) Å,
b = 19.5759(4) Å, c = 9.0640(2) Å, β = 106.845(2)°, V = 1441.00(6)
Å3, Z = 4, Rgt(F ) = 0.00374, wRref(F 2) = 0.0991, T = 150 K.

CCDC no.: 2392013

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

1 Source of material

The dried roots of Sophora flavescens (25.0 kg) were sourced
from Xi’an, Shanxi Province, China. After three extractions
with 95 % ethanol, the combined extracts were concentrated

under vacuum to yield 1.6 kg of residue. This was suspended
in water, adjusted to pH 4 with HCl, and partitioned with
chloroform. The aqueous phase was then adjusted to pH 9
with ammonium hydroxide and re-extracted with chloro-
form, yielding 464 g of chloroform-soluble fraction. Chro-
matography on macroporous resin produced several
fractions, with the title compound isolated from the EtOH/
H2O (10:90) fraction and crystallized from methanol.

2 Experimental details

Using Olex2,1 the structure was solved with the ShelXT2

structure solution program and refined with the ShelXL3

refinement package.

3 Comment

Matrine-type alkaloids are a class of naturally occurring
compounds predominantly found in plants of the Sophora
genus. These alkaloids are characterized by their tetracyclic
quinolizidine core structure.4 Recent advancements in
pharmacological research have highlighted the diverse bio-
logical activities.5,6 Due to their intricate stereostructure and
diverse biological activities, matrine-type alkaloids have
garnered significant interest as promising targets for both
pharmacological studies and synthetic chemistry endeavors.

The title compound was identified as (−)-flavesine H,
the enantiomer of the previously reported (+)-flavesine
H.6 It belongs to the matrine-type alkaloids, distinguished
by an open-loop ring D. Notably, the single-crystal struc-
ture of (+-)-flavesine H has not yet been reported. The C=O
bond lengths 1.236(3)–1.277(3) Å, C–N bond lengths

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × .mm
Wavelength:
μ:

Cu Kα radiation (. Å)
.mm−

Diffractometer, scan mode:
θmax, completeness:

SuperNova, ω
.°, >%

N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs > σ(Iobs), 
N(param)refined: 

Programs: Olex, SHELX,
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1.314(3)–1.476(3) Å, C=C bond lengths 1.386(3)–1.408(3) Å
and C–C bond lengths 1.507(3)–1.547(2) Å, which were
derived from the title structure are within normal ranges.7
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

CA . () . () −. () . ()
CA . () . () −. () . ()
CA . () . () −. () . ()
HA . . −. .*
CA . () . () −. () . ()
HAA . . −. .*
HAB . . −. .*
CA . () . () −. () . ()
HAA . . −. .*
HAB . . −. .*
CA . () . () −. () . ()
HC . . −. .*
HD . . −. .*
CA . () . () −. () . ()
HA . . −. .*
CA . () . () −. () . ()
HC . . −. .*
HD . . −. .*
CA . () . () −. () . ()
HC . . −. .*
HD . . −. .*
CA . () . () −. () . ()
HC . . −. .*
HD . . −. .*
CA . () . () . () . ()
CA . () . () −. () . ()
HA . . −. .*
O . () . () . () . ()
HD . . . .*
HC −. . . .*
O . () . () . () . ()
HC . . . .*
HD . . . .*
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