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Crystal structure of (E)-7-methoxy-2-((5-(4-
methylpiperazin-1-yl)pyridin-2-yl)methylene)-3,4-
dihydronaphthalen-1(2H)-one, C;,H,5N30,
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Abstract

CyH,5N30,, triclinic, P2, (no. 4), a = 11.0885(2) A, b = 5.9571(1)
A, ¢ =14.736113) A, B = 99.633(2)°, V = 959.67(3) A% Z = 2,
Rg(F) = 0.0506, WR(F?) = 0.1503, T = 293 K.

CCDC no.: 2473121

The molecular structure is shown in the figure. Table 1
contains the crystallographic data and the list of the atoms
including atomic coordinates and displacement parameters
can be found in the cif-file attached to this article.

1 Source of material

Synthesis method based on literature reports.*> In a 500 mL
spherical backside flask, (N)-methylpiperazine (16.03g,
0.16 mol) and potassium carbonate (27.64 g, 0.2 mol) were
reacted with N,N-dimethylformamide (20.0 mL) at 313K for
12 h. Then 5-fluoropicolinaldehyde (1.76 g, 0.01 mol) is added
to the system and the temperature is raised to 393K for
reflux reaction. Thin-Layer Chromatography (TLC, dichlor-
omethane:methyl alcohol = 25:1, v:v) was used for detection,
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the reaction was stopped after 7h. After cooling to room
temperature, perform solid-liquid separation and wash the
precipitate with dichloromethane (25.0mL) until it turns
white. After drying the solid, use a mixture of dichloromethane
and methanol (50:1, v:v) as the eluent for purification by sil-
ica gel column chromatography to obtain the intermediate
5-(4-methylpiperazin-1-yl)picolinaldehyde. The intermediate
(2.04 g, 0.01 mol) and 7-methoxy-3,4 dihydronaphthalen-1(2H)-
one (1.76 g, 0.01 mol) were dissolved in methanol (15.0 mL), and
25 % NaOH (10.0 mL) was added as a catalyst. The reaction was
carried out at room temperature for 5h. The product was
obtained by filtration under suction, washing the precipitate
with 20 % methanol, followed by recrystallization with 10 mL
of dichloromethane/methanol solution (1:1, v:v) to yield yellow
crystals of the title compound.

2 Experimental details

The H atoms were placed in idealized positions and treated
as riding on their parent atoms, with d(C-H) = 0.96 A

Table 1: Data collection and handling.

Crystal: Clear light yellow block
Size: 0.16 x 0.14 x 0.12 mm
Wavelength: CuKa radiation (1.54178 A)
u 0.65mm™"

Diffractometer, scan mode:
Omax, cOMpleteness:
N(hkl)measureds N(hkl)unique: Rint:
Criterion for Iops, N(hkl)gy:
N(param)refined:

Programs:

Rigaku Synergy, w scan
74.0°,99 %

5458, 3037, 0.013

Iobs > ZU(Iobs); 2;942
246

Bruker,' SHELX>?
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(methyl), Uiso(H) = 1.5 Ugg(C), and d(C-H) = 0.97 A (methy-
lene), Ujso(H) = 1.2 Ueg(C), and d(C-H) = 0.93 A (aromatic),
Usso(H) = 1.2 Ueq(c)~

3 Comment

3,4-Dihydronaphthalen-1(2H)-one derivatives* have been re-
ported in numerous articles. Their key active fragment is the
a, f-unsaturated ketone moiety, which is considered as a
novel anti-inflammatory modulator.” It can inhibit COX-2
(cyclooxygenase-2) or regulate the NF-«xB pathway to reduce
the release of inflammatory factors (such as IL-6 and TNF-a),®
and also exhibits antibacterial and anti-tumor activities.” 3,4—
Dihydronaphthalen-1(2H)-one derivatives can bind to P65 and
NLRP3 proteins. Molecular docking revealed that the naph-
thoquinone could fit well into the active pocket.® Research has
found that nitrogen-containing heterocyclic compounds con-
jugated with naphthone can form hydrogen bonds with
amino acid residues near the active site, further stabilizing
the complex conformation and effectively inhibiting the
release of inflammatory factors.® (N)-Methylpiperazine is
primarily used as an important chemical intermediate in the
pharmaceutical and chemical industries. Its derivatives have
shown potential value in antibiotic, antipsychotic drug
development, and anti-tumor research.’ Therefore, intro-
ducing (N)-methylpiperazine and electron-withdrawing
groups into the synthesis is expected to further enhance the
activity of 3,4-dihydronaphthalen-1(2H)-one derivatives. We
synthesized the target compound by starting with (N)-meth-
ylpiperazine and 5-fluoropicolinaldehyde as raw materials.
Through a nucleophilic substitution reaction, we obtained the
intermediate, which was then subjected to a Claisen—Schmidt
reaction with 7-methoxy-3,4-dihydronaphthalen-1(2H)-one.
Single-crystal structure analysis reveals that there is only
a molecule in the asymmetric unit of the title crystal structure
(cf. the figure). 3,4-Dihydronaphthalen-1(2H)-one is the main
pharmacophore, followed by the introduction of 5-(4-
methylpiperazin-1-yl)picolinaldehyde at position 2 to form an
a, f-unsaturated ketone. The bond lengths of C(1)=0(1), N(1)
=C(12), N(2)-C(17), N(3)-C(21) and 0(2)-C(22) are 1.225(4) &,
1.343(4) A, 1.456(4) A, 1.469(4) A and 1.404(5) A, respectively. The
torsion angles of C(22)-0(2)-C(7)=C(8), 0(D=C(1)-C(2)=C(11) and
N(2)-C(19)-C(20)-N(3) are about 4.4(5)°, 1.9(5)° and 56.2(4)°,
respectively. Through the Claisen-Schmidt reaction, 5-(4-
methylpiperazin-1-yl)picolinaldehyde can be introduced at
the C(2) position. The introduction of the double bond allows
the parent nucleus and the substituent to be coplanar, with a
bond length of 1.351(4) A between C(2) and C(11). The dihedral
angle between the N-methylpiperazine ring and the pyridine
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ring is about 7.71(3)°. Furthermore, the N-methylpiperazine
ring displays “chair” conformation.'*"
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