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Abstract
C21H20Cl2N2O2, orthorhombic, P21 (no. 4), a = 8.3667(14) Å,
b = 15.444(3) Å, c = 15.105(2) Å, V = 1951.9(6) Å3, Z = 4,
Rgt(F ) = 0.0481, wRref(F 2) = 0.1574, T = 292 K.

CCDC no.: 2325358

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 displace-
ment parameters.

1 Source of materials

The 9-aminoacridine (0.97 g, 5 mmol) and triethylamine
(2.75 ml, 25 mmol) was initially added to 15 mL tetrahy-
drofuran. Subsequently, the 4-chloro-butyryl chloride
(3.5 ml, 25 mmol) was slowly added to the reaction
mixture and continued stirring for 120 min at 0 °C. The
solvent was removed under reduced pressure and the
solid product was dissolved in ethyl acetate. The solids
were removed by vacuum filtration, and the filtrate was
washed with 100 ml sodium carbonate solution (10 %).
The ethyl acetate was removed under reduced pressure to
give a solid-liquid mixture. The pure product was ob-
tained by washing the above mixture with ethanol. The
solid product was recrystallized from 10 mL of anhydrous
diethyl ether. Colorless block crystals were obtained after
one day.

Table : Data collection and handling.

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

Mo Kα radiation (. Å)
.mm−

Diffractometer, scan mode:
θmax, completeness:

Bruker D quest, Ф and ω
.°, > %

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

Programs: SHELX [, ]
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2 Experimental details

The structure was solved by Direct Methods and refined
with the SHELX [1, 2] crystallographic software package.

Hydrogen atoms were placed in their geometrically ideal-
ized positions and constrained to ride on their parent
atoms. The crystal structure was visualized by OLEX2
software package.

3 Comment

The monosubstituted derivatives of 9-aminacridine have
good activity as LSD1 inhibitors [3]. In order to investigate
the inhibitory activity of 9-aminoacridine bissubstituted
derivatives on LSD1, we synthesized a series of compounds,
one ofwhich is the title compound. Due to the imide isomeric
form of 9-aminoacridine, the location of acylation of the title
compound cannot be determined by Nuclear Magnetic
Resonance [4, 5]. Single crystal diffraction is an effective and
intuitive method for determining the structure of com-
pounds [6–8].

In the structure of acridine dibutyrylation products,
all geometric parameters of the title compound are in the
normal range. The asymmetric unit contains 4 molecules
of title compound. The dihedral angle between the plane of
acridine skeleton and the plane of C14–N2–C18 was
determined as 83.5°, which is nearly perpendicular. The
dihedral angle formed by the plane of N2–C14–C15 and the
plane of N2–C18–C19 is 18.2°. Crystal structures of many
aminoacridine compounds have been reported [9–11]. N-
(acridin-9-yl)-2-(4-methylpiperidin-1-yl) acetamide (CCDC
no. 2325357) has the similar chemical structure to the title
compound [10]. The structural difference between the two
compounds is that the title compound is a diacylation
product, while the other is a monoacetylation product. In
addition, the difference in crystal structure between the
two compounds lies in the bond length and bond angle of
the C–N bond formed by the amino group on the acridine
moieties. The C–N bond lengths of the title compound are
1.448 Å(C7–N2) and 1.415 Å (N2–C14), and that of N-(acridin-
9-yl)-2-(4-methylpiperidin-1-yl) acetamide are 1.420 Å (C7–
N2) and 1.346 Å (N2–C14). The bond angles of the title
compound and N-(acridin-9-yl)-2-(4-methylpiperidin-1-yl)
acetamide are 114.6° (C7–N2–C14) and 124.4° (C7–N2–C14),
respectively.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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