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The crystal structure of 9,10-dimethoxy-
5,6-dihydro-[1,3]dioxolo[4,5-g]isoquinolino [3,2-a]
isoquinolin-7-ium (E)-3-(4-nitrophenyl)acrylate
pentahydrate, C29H34N2O13
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Abstract
C29H34N2O13, triclinic, P1 (no. 2), a = 8.1996(2) Å,
b = 13.1993(3) Å, c = 13.5119(3) Å, α = 94.208(1)∘, β = 99.787(1)∘,

γ = 90.247(1)∘, V = 1437.00(6) Å3, Z = 2, Rgt(F ) = 0.0457,
wRref (F 2) = 0.1218, T = 193 K.

CCDC no.: 2252770

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

1 Source of materials

Berberine sulfate (hydrate) (0.86 g, 2 mmol) was dissolved in
water (50 mL) at 50 °C to obtain a clear solution. A solution of
NaOH (0.08 g, 2 mmol) and 4-nitro-cinnamic acid (PNCA)
(0.38 g, 2 mmol) in water (20 mL) were added. The mixture
was heated to 50 °C to get a brown coloured solution. Crystals
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of the title compound were obtained by slow evaporation
within 4 days.

2 Experimental details

Data collection was performed on a Bruker D8 VENTURE
Metaljet PHOTON II diffractometer at 193 K, operating at
50 kV and 30mA. Data were processed by the BRUKER AXS
Crystal Structure Analysis Package [1]. Data collection,
BRUKER APEX3; cell refinement and data reduction by
BRUKER SAINT V8.40B; Structure solution: SHELXT 2014/5 [2];
Structure refinement: SHELXL-2018/3 [3]; Molecular graphics
and publication materials by BRUKER SHELXTL [2]. All

Table : Data collection and handling.

Crystal: Brown block
Size: . × . × .mm
Wavelength: Ga Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker D VENTURE PHOTON II, φ and ω
θmax, completeness: .°, %
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker [], SHELX [, ]

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

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () −. () . () . ()
N . () . () . () . ()
N . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O −. () . () . () . ()
O −. () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () −. () . () . ()
O . () −. () . () . ()
O . () . () . () . ()
HC . . . .*
HD −. . . .*
O . () . () . () . ()
HA . . . .*
HB −. . . .*
O . () −. () −. () . ()
HA . −. . .*
HB . −. −. .*
O . () −. () . () . ()
HA . −. . .*
HB . −. . .*
O . () −. () . () . ()
HA . −. . .*
HB . −. . .*
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H-atomswere placed geometrically and refinedusing a riding
model with common isotropic displacement factors, Uiso

values were set to 1.2Ueq of the parent atoms.

3 Comment

Berberine hydrochloride (BBR–HCl) is contained in the Chi-
nese Pharmacopoeia (2020) for gastrointestinal infections
such as gastroenteritis and bacillary dysentery caused by
sensitive pathogens. But, it presents poor intestine absorption
via oral administration. Additionally, BBR–HCl is highly hy-
groscopic and presents an extremely bitter taste. Cocrystals
have been prepared in attempts to solve these problems.
Recently, A wide range of coformers, such as flavonoids
(myricetin, dihydromyricetin [4], chrysin [5]); anthraqui-
nones (emodin [6], rhein [7]); API (Ibuprofen [8], rosiglitazone
[9, 10]), aromatic carboxylic [11] (3,4,5-methoxycinnamic acid
[12], carboxylic acids [13]) and small molecular organic acid
(aliphatic dicarboxylic acids [14], L(+)-lactic acid [15]) can be if
hydrogen bonding formation is possible, providing many
options to develop pharmaceutical products with improved
pharmaceutical properties, including solubility.

It is worth noting that, by reacting Berberine sulfate and
((4-nitrophenyl) acrylic acid) via a liquid phase reaction, the
title salt has been obtained. The asymmetric unit of the title
structure contains one 9,10-dimethoxy-5,6-dihydro-[1, 3]
dioxolo[4,5-g]isoquinolino [3,2-a]isoquinolin-7-ium cation,
one (E )−3-(4-nitrophenyl) acrylate anion and five water
molecules. All moieties are connected by hydrogen bonds.
All bond lengths are in the expected ranges. The proportions
of lattice water in each crystal lattice account for 14.5%. The
cavity can be clearly observed when the lattice waters were
removed from the crystal lattice, which plays a critical role
in supporting the three dimensional structures. This means
latticewater is an important hydrogen donor acceptor in the
title salt.
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