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Abstract
C24H27N5O9S, triclinic, P1 (no. 2), a = 7.5749(4) Å,
b = 10.0368(5) Å, c = 17.9111(10) Å, α = 87.224(4)°,
β = 83.678(4)°, γ = 85.414(4)°, V = 1348.04(12) Å3, Z = 2,
Rgt(F ) = 0.0562, wRref(F

2) = 0.1477, T = 295(2) K.

CCDC no.: 2169898

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

Source of material

All compounds were purchased from Sigma-Aldrich and
used without purification. 6,9-Diamino-2-ethoxyacridine-
DL-lactate monohydrate (0.03 g, 0.083 mmol) and
3,5-dinitrobenzoic acid (0.035 g, 0.165mmol)weredissolved
in 12 mL of an ethanol/water mixture (5:1 v/v) and heated in
order to dissolve the sample. The solution was allowed to
evaporate for a few days. Next recrystallization was per-
formed. The samplewas dissolved in 10mL ofmethanol and
added a few drops of CH2Cl2 and 3 mL dimethylsulfoxide
(DMSO). The solution was allowed to evaporate for a few
days to give yellow crystals (m.p. = 260.2 °C).

Experimental details

The solvent molecule is disordered. The site-occupancy
factors are 0.635(3) and 0.365(3). All H atoms bound to

Table : Data collection and handling.

Crystal: Yellow needle
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

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

Programs: CrysAlis [], SHELX [, ],
ORTEP-II []
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N/O-atoms were located on a difference Fourier map and
refined freely. All H atoms bound to aromatic C atoms were
placed geometrically (C–H = 0.93 Å) and refined using a
riding model with Uiso(H) = 1.2Ueq(C). All H atoms from the
methyl groupwere positioned geometrically (C–H=0.98Å)
and refined using a riding model, with Uiso(H) = 1.5Ueq(C).

Comment

Anacridine derivative–6,9-diamino-2-ethoxyacridine–has
antiviral and antibacterial properties, and it is also helpful
in curing various infections [5–7]. As a continuation of my
recent studyon the acridine derivatives [8–10], in this paper,
the crystal structure of 6,9-diamino-2-ethoxyacridinium
3,5-dinitrobenozate dimethylsulfoxide monosolvate mono-
hydrate is described.

The title compound crystallizes in the triclinic P1 space
groupwith one 6,9-diamino-2-ethoxyacridinium cation, one
3,5-dinitrobenzoate anion, a dimethylsulfoxide (DMSO)
molecule and water molecule in the asymmetric unit
(Figure). The C–O bond lengths in the carboxylic group
(1.236–1.237 Å) indicating a proton transfer occurring be-
tween the carboxylic group of 3,5-dinitrobenzoic acid and
the endocyclic N-atom of 6,9-diamino-2-ethoxyacridine.
The 6,9-diamino-2-ethoxyacridinium cation interacts with
the 3,5-dinitrobenzoate anion through the N(acridine)–
H/O(carboxylate) hydrogen bond between the endocyclic
N-atom and the carboxylate group [d(H10A/O28) = 1.96(3)
Å, and angle (N10–H10A/O28) = 174(3)°] to form a heter-
odimer. The adjacent heterodimers are linked via the
O(water)–H/O(carboxylate) hydrogen bond between water
molecule and carboxylate group [d(H2W/O27) = 1.87(4) Å,
and angle (O1W–H2W/O27) = 169(4)°] and the N(amino)–
H/O(water) hydrogen bond between C9-amino group and

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

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

O . () . () . () . ()
Sa

. () . () . () . ()
SAb

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

aOccupancy: . ().bOccupancy: . ().
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water molecule [d(H15A/O1W) = 2.02(3) Å, and angle
(N15–H15A/O1W) = 164(2)°] to form a heterohexamer. The
same or similar heterohexamers have appeared in earlier
works about on acridines [8–11]. The adjacent 6,9-diamino-
2-ethoxyacridinium cations involved in hetetrohexameric
synthon interact with each other via π–π interactions (with
the distance between centroids (Cg/Cg) ranging from
3.915(1) Å to 3.979(1) Å and separation 3.450 Å between the
mean planes of the 6,9-diamino-2-ethoxyacridine skeleton)
to form π-stacked columns. The neighbouring columns are
lined via the O(water)–H/O(ethoxy) hydrogen bond
[d(H1W/O17) = 2.17(4) Å, and angle (O1W–
H1W/O17) = 177(4)°] between the water molecule and the
ethoxy group from the acridinium cation, the N(amino)–
H/O(carboxylate) hydrogen bond between the C6-amino
group and the carboxylate group [d(H16B/O27) = 2.06(3)
Å, and angle (N16–H16B/O27) = 179(4)°], and the N(amino)–
H/O(nitro) hydrogen bond between the C6-amino group
and the O-atom of one of the nitro groups
[d(H16A/O34) = 2.40(3) Å, and angle (N16–-
H16A/O34) = 156(3)°] to form blocks. Moreover, the
neighbouring anions are linked via N(nitro)–O/N(nitro) in-
teractions [d(O30/N29) = 3.163(4) Å, and angle (N29–
O30/N29) = 83(1)°], [d(O33/N32) = 3.121(5) Å, and angle
(N32–O33/N32) = 99(6)°], which have appeared in earlier
works about intermolecular interactions involving nitro-
arene fragments in the crystal structures of molecular
complexes of acridines with dinitrobenzoic acids [12, 13].
Furthermore, thedimethylsulfoxide (DMSO)molecule interacts
only with the 6,9-diamino-2-ethoxyacridinium cation via the
N(amino)–H/O(DMSO) hydrogen bond [d(H15B/O36) = 2.04(3)
Å, and angle (N15–H15B/O36) = 167(3)°] between the C9-
-amino group and the O-atom of DMSO to form a 3D
framework structure (Figure).
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