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Abstract
C18H22N5O2·C7H4ClO2, orthorhombic, P212121 (no. 19),
a = 8.9188(2) Å, b = 10.8391(2) Å, c = 25.9295(5) Å,V = 2506.65(9) Å3,
Z = 4, Rgt(F) = 0.0357, wRref (F2) = 0.1085, T = 293(2) K.

CCDC No.: 2239925

The asymmetric unit of the title crystal 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.

1 Source of material

All chemicals were purchased from commercial sources
and used as received. The alogliptin (33.9 mg, 0.1 mol) and
mchlorobenzoic acid (15.6 mg, 0.1 mol) were dissolved in
MeOH (10 mL). The mixture was refluxed for 0.5 h and
then filtered and placed in a sample vial, covered with
membrane and punctured. The filtrate was slowly evap-
orated at room temperature to obtain crystals of the title
compound.

2 Experimental details

X-ray intensity data of the crystal of dimensions
0.40 × 0.37 × 0.34 mm were collected on Rigaku HyPix de-
tector diffractometer. Using Olex2,1 the structure was solved
with the XT2 structure solution programand refinedwith the
ShelXL3 refinement package. All H atoms were positioned
geometrically and treated as riding on their parent atoms,
with the d(C–H) = 0.93 Å and d(N–H) = 0.89 Å, Uiso(H) = 1.2
times Uiso(C) and Uiso(H) = 1.5 times Uiso(O).

3 Comment

Alogliptin is a novel dipeptide peptidase-4 inhibitor approved
for the treatment of type 2 diabetic mellitus.4 Because of its
low water solubility, alogliptin was commercialized orally in
its benzoate salt form (Nesina), which was developed by
Takeda Pharmaceutical Co., LTD. and has been approved for

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × .mm
Wavelength: Cu Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: XtaLAB Synergy, ω
θmax, completeness: .°, >%
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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marketing in the United States in January 2013.5,6 Salt for-
mation is one of the most common used methods to improve
the solubility and dissolution rates of insoluble drugs.7

The asymmetric unit of the title structure contains one
alogliptin cation and one mchlorobenzoic acid anion (see the
figure). Bond lengths and angles are all in the expected
ranges. The title molecule has an approximately ladder-like
structure.8 It indicates that three types of hydrogen bonds
play an important role in maintaining the crystal structure,
including, N1–H1A⋯O4 (1 + X, +Y, +Z) [length 2.875(3) Å,
angle 173.5°], N1–H1B⋯O2 [length 2.677(3) Å, angle 169.4°],
N1–H1C⋯O1 (1/2 + X, 3/2 – Y, 1 − Z) [length 2.768(3) Å, angle
174.5°].9 The carboxylate group forms two hydrogen bonds
by interacting with an aminium group of alogliptinium in
the unit cell and in an expanded unit cell. Another hydrogen
bond comes from the additionally interacting between
carbonyl group of alogliptin and an aminium group of
another alogliptinium in an expanded unit cell. There are no
specific interactions formed by the Cl atoms.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

N . () . () . () . ()
N . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O −. () . () . () . ()
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