
Ming-Zhu Luan, Hui-yun Wang, Mei Zhang, Jia Song, Gui-Ge Hou, Feng-Lan Zhao
and Qing-Guo Meng*

Crystal structure of (E)-2-(3,5-bis(trifluoromethyl)
benzylidene)-7-methoxy-3,4-dihydronaphthalen-
1(2H)-one, C20H14F6O2

https://doi.org/10.1515/ncrs-2020-0446
Received August 17, 2020; accepted September 23, 2020;
published online October 12, 2020

Abstract
C20H14F6O2, monoclinic, P21/c (no. 14), a = 14.791(2) Å,
b = 8.5303(9) Å, c = 15.531(3) Å, β = 115.474(19)°,
V = 1769.1(5) Å3, Z = 4, Rgt(F) = 0.0574, w Rref (F

2) = 0.1451,
T = 100 K.

CCDC no.: 2016723

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.

Source of material

An amount of 5 mL (25%) of sodium hydroxide aqueous so-
lution was added dropwise to the mixture of 7-methoxy-
1-tetralone and 3,5-bis(trifluoromethyl)benzaldehyde in
10 mLmethanol and stirred at room temperature for 3 h. The
in process-control was monitored by silica gel thin layer
chromatography (TLC, 254 nm). When the reaction was
stopped, the precipitate was filtered from the reaction and
dissolved with ethyl acetate. The organic phase was washed
successively by water and brine, and dried over anhydrous
sodium sulfate. After filtration, the ethyl acetate was
condensed in vacuo to yield awhite solid, whichwas purified
by silica-gel column chromatography (petroleum ether: ethyl
acetate= 1:2, v/v). Suitable crystals of the title compoundwere
obtained by recrystallization in dichloromethane and meth-
anol (1:1, v/v) system and dried under vacuo at 65 °C for 3 h.

Experimental details

The H atoms were placed in idealized positions and treated
as riding on their parent atoms, with d(C–H) = 0.97 Å

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: SuperNova, 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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(methylene), Uiso(H) = 1.2Ueq(C), and d(C–H) = 0.93 Å
(aromatic), Uiso(H) = 1.2Ueq(C).

Comment

During inflammatory neurodegenerative diseases in the
central nervous system (CNS), microglia are activated and
polarized into pro-inflammatory M1 phenotype, which
mediate neuroinflammation and play a key role in the
progression of brain diseases [4, 5]. The inflammatory
process may lead to excessive release of inflammatory
mediators or cytokines, such as tumor necrosis factor-α
(TNF-α), interleukin (IL)-6 and so on [6]. The activation of
NF-κB is a result of underlying inflammation and the
expression of the inflammatory cytokines, including IL-6
and TNF-α can be down-regulated by inhibiting the acti-
vation of NF-κB, and play an anti-inflammatory role [7–9].
Furthermore, inhibiting the activation of NF-κB can pro-
duce anti-neuroinflammatory effects on activated micro-
glial cells [10]. Therefore, the study of NF-κB inhibitors with
anti-neuroinflammatory properties and low toxicity is
of great significance in the treatment of inflammatory
neurodegenerative CNS diseases [11].

Existing studies have used 3,4-dihydronaphthalen-
1(2H)-one (DHN) derivatives with anti-tumor and anti-
inflammatory activities as novel allergic and inflammatory
responses modifiers [12, 13] and as potential retinoic
acid (RA)-metabolizing enzymes inhibitors to treat skin dis-
eases and cancer. However, DHN derivatives are rarely
developed as anti-neuroinflammatory drugs, so the synthe-
sis of novel benzylidene-substituted DHN derivatives with
anti-neuroinflammatory activities are of great significance.
Our group also synthesized some of these compounds in the
early stage, and studied their anti-neuroinflammatory ac-
tivity. The results showed that the fluorine-substituted
compounds had higher activities [14, 15]. In this study, a
new benzylidene-substituted DHN was designed and syn-
thesized through Claisen–Schmidt condensation reaction.

The crystal structure analysis revealed that the title
compound crystallized in themonoclinic space group P21/c.
The ORTEP diagram is presented in the Figure. There is only
a drugmolecule in the asymmetric unit. The configuration at
the C(2)=C(11) olefinic 3,5-bis(trifluoromethyl)phenyl and
carbonyl moiety showed an E stereochemistry [7, 16].
Because of the distorting effect of 3,4-dihydronaphthalen-
1(2H)-one, the 7-methoxyphenyl and 3,5-bis(trifluoromethyl)
phenyl groups are not coplanar with each other, with a
dihedral angle of approximately 70°. This twisted configu-
ration may increase likelihood of interactions with bioactive
molecules, for the purposes of creating more potent

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

Atom x y z Uiso*/Ueq

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

. () −. () . () . ()
Fa

. () −. () . () . ()
Fa −. () −. () . () . ()
F′a . () −. () . () . ()
F′a . () −. () . () . ()
F′a −. () −. () . () . ()
F . () −. () . () . ()
F −. () . () . () . ()
F . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()

aOccupancy: ..
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biological activity [17]. Bond lengths and angles are all in the
expected ranges [17, 18].
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