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Abstract
C14H14ClN3, monoclinic, P21/n (no. 14), a = 16.8486(5) Å,
b = 8.1171(2) Å, c = 19.9901(7) Å, β = 113.906(4)°,
V = 1499.35(15) Å3, Z = 8, Rgt(F ) = 0.0466, wRref(F 2) = 0.1206,
T = 293(2) K.

CCDC no.: 2388511

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

The initial step involved the nitration of 2,4-
dihydroxyquinoline using concentrated nitric acid (HNO3)
at 70 °C, resulting in the formation of mononitrated 2,4-
dihydroxyquinoline (Compound 1) with a yield of 85 %.
Without subsequent purification, Compound 1 underwent
chlorination with phosphorus oxychloride (POCl3), yielding
a dichloro derivative. This intermediate was then reacted
with isobutyl amine in the presence of potassium carbonate
(K2CO3) in ethanol, affording 2-chloro-N-isobutyl-3-
nitroquinolin-4-amine (Compound 2) in a yield of 40 %
over the two steps. Following this, a Bechamp reduction
utilizing an iron powder/NH4Cl system successfully pro-
duced 2-chloro-N4-isobutylquinoline-3,4-diamine in a yield

Table : Data collection and handling.

Crystal: Colorless needle
Size: . × . × .mm
Wavelength: Cu Kα radiation (. Å)
μ: .mm−

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

Programs: CrysAlisPRO, SHELX,
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of 87 %. Finally, treatment with triethyl orthoformate
(CH(OEt)3) at 60 °C in a yield of 65 %.

2 Experimental details

All hydrogen atoms were placed in idealized positions. Their
Uiso values were set to 1.2Ueq of the parent atoms.

3 Comment

The 1H-imidazo[4,5-c]quinolines represent an important
class of N-tricyclic compounds, commonly known as imida-
zoquinolines. These derivatives have attracted considerable
attention due to their diverse biological activities, including
antimalarial, anticonvulsant, and cardiovascular effects.4–6

For example, imiquimod (Aldara) serves as an immune
response modifier primarily used in the treatment of ano-
genital warts.7 And, 4-chloro-1-isobutyl-1H-imidazo[4,5-c]
quinoline acts as an intermediate in the synthesis of various
imidazoquinoline derivatives.

The crystal structure of 4-chloro-1-isobutyl-1H-imidazo[4,5-
c]quinoline is shown in the above figure. The bond lengths of
C1–Cl1, C1=N1, C9=N2, andC10=N3 in the titlemolecule are 1.744,
1.298, 1.382 and 1.370 Å, respectively, which are similar with its
analogs.8,9 The thirteen atoms of C1–C10, N1–N3are in the same
plane. Besides, the distance between two adjacentmolecules in
parallel arrangement is 3.339 Å, indicating π–π stacking inter-
action between the aromatic cycles.
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sponsibility for the entire content of this submitted manu-
script and approved submission.
Research funding: the project ZR2024QE449 supported by
Shandong Provincial Natural Science Foundation and the
Research Program QIT23TP002 of Qilu Institute of
Technology.

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

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

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