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Abstract
C18H20O6, monoclinic, C2/c (no. 15), a = 27.191(3) Å,
b = 8.7442(3) Å, c = 20.861(2) Å, β = 136.337(18)°,
V = 3424.5(9) Å3, Z = 8, Rgt(F ) = 0.0553, wRref(F

2) = 0.1625,
T = 294.7(4) K.

CCDC no.: 2049322

The molecular structure is shown in the Figure (H atoms
omitted for clarity). Table 1 contains crystallographic data
and Table 2 contains the list of the atoms including atomic
coordinates and displacement parameters.

Source of material

The ethylbromoacetate (8.35 ml, 75 mmol) was added
dropwise into the mixture of K2CO3 (20.70 g, 150 mmol)

and naphthalene-2,3-diol (4.8 g, 30 mmol) in acetonitrile
(150 ml). The reaction solution was refluxed for 24 h, and
then it was cooled to room temperature. The insoluble
solid was filtered off, and the filtrate was concentrated to
obtain the crude product, which was recrystallized from
ethyl acetate/petroleum ether the product as a white solid
(6.40 g, 79%). 1HNMR (400 MHz, CDCl3) δ ppm: 8.16–8.18
(dd, J1 = 3.6 Hz, J2 = 6 Hz, 2H, Ar-H), 7.72–7.74 (dd,
J1 = 3.6 Hz, J2 = 6 Hz, 2H, Ar-H), 7.23 (s, 2H, Ar-H), 4.78 (s,
4H, OCH2), 4.25–4.31 (q, 4H, COOCH2), 1.28–1.32 (t,
J = 7.2 Hz, 6H, COOCH2CH3);

13C NMR (400 MHz, CDCl3)
δ ppm: 182.91, 168.78, 153.69, 134.13, 133.70, 126.74, 124.83,
124.04, 68.19,61.67, 14.32; HRMS m/z: (M + Na+) 355.1149,
calculated for 355.1158. Crystals of the title compound
were obtained from the solvents (ethylacetate: petroleum
ether = 1:4).

Experimental details

Comment

To design different crown ether compounds is always a
research hotspot. Diethyl-2,2-(naphthalene-2,3-diylbis(oxy))
diacetate is the synthetic intermediate of some macrocy-
clic compounds [5–7]. These macrocyclic compounds,
especially naphtha-aza-crown ethers (NACEs), exhibited
excellent coordination ability with different metal ions.
Hence, NACEs have the potential to be used as receptors
in molecular recognition, catalysts, separation and so
on. Recently, we synthesized some NACEs by cyclo-
condensating of diethyl-2,2-(naphthalene-2,3-diylbis(oxy))

Table : Data collection and handling.

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

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

Programs: CrysAlisPRO [], Olex [],
SHELX [, ]
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diacetate with different diamines. The ion selectivities of
the NACEs were studied by the square wave voltammetry
[8]. Comparing with the optimized structures of NACEs
calculated by the density functional theory and the crystal
structure of diethyl-2,2-(naphthalene-2,3-diylbis(oxy))
diacetate, the rigid naphthalene ring influenced the
structure of the crown ether which played an important
role in the ion selectivity.

The crystal structure clearly indicated the chemical
structure and configuration of diethyl-2,2-(naphthalene-
2,3-diylbis(oxy))diacetate, and all the intramolecular bond
lengths and angles are in the expected ranges. The
Cambridge Structural Database was searched and five
structural related compounds were found [9–11]. By
comparison with these compounds, it was observed that
the title compound contains a unique naphthalene ring
as the center core, which causes one of the two ester side
chains to be coplanar with the naphthalene ring, while in
the other compounds, both ester side chains are located
on the same side of the aryl moiety.
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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 . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
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