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Abstract
C23H28O3, monoclinic, P21/n (no. 14), a = 7.3985 (2) Å,
b = 16.6978 (5) Å, c = 16.5137 (5) Å, β = 96.699(3)°, V = 2026.15
(10) Å3, Z = 4, Rgt(F) = 0.0428, wRref(F

2) = 0.1116, T = 90 K.

CCDC No.: 2174522

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

All chemicals and solvents are of analytical grade. 2,6-di-
tert-butylphenol (5 g, 1 eq) and methyl 4-formylbenzoate
(4.8 g, 1.2 eq) were mixed, placed in a three-necked flask,
and 30mL of toluene solutionwas added. The reactionwas
carried out at 418.15 K for 14 h. During this period, piperi-
dine (4.127 g, 2 eq) was added dropwise to the system at a
uniform speed, and the drippingwas completedwithin 3 h.
After the reaction of the phenol is completed, the temper-
ature is adjusted to 373.15 K, an appropriate amount of
acid anhydride is added, and stirring is continued for
15–30min. The reaction mixture was taken out and poured
into ice water, extracted with ethyl acetate (25 mL × 3), the
organic phases were combined, anhydrous Na2SO4 was
added to remove water. The organic phase was concen-
trated in vacuo, and the residue was purified by column
chromatography to obtain colorless lumpy solid with a
yield of 86.5%. Crystals were grown in methanol at room
temperature.

Experimental details

Using Olex2 [2], the structure was solved with the SHELXT
[3] structure solution program using Intrinsic Phasing and

Table : Data collection and handling.

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

Diffractometer, scan mode: ROD, Synergy Custom DW, 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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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å). Since all hydrogen atoms in
this structure are not conformational isomers, * is used to distinguish
all hydrogen atoms.

Atom x y z Uiso*/Ueq

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

refined with the SHELXL [4] refinement package using Least
Squares minimisation. All H atoms were positioned
geometrically and treated as riding, andUiso was fixed at 1.2
times of C(H) groups and at 1.5 times of methyl groups.

Comment

P-Quinone Mehtides (p-QMs) are a class of cyclohexadiene
compounds reported at the beginning of the last century
[5]. Its structural unit is an important part of many cationic
dyes and acid-base indicators [6–8], and is widely found in
natural products and active drug molecules. In the process
of chemistry, biology and materials science research [9],
p-methylene quinone has attractedmuch attention as a key
intermediate. P-QMs are electron-deficient alkenes gener-
ated by replacing one carbonyl group of benzoquinone
with a carbon-carbon double bond [10, 11]. The title com-
pound is a p-QM with a special dienone structure that is
highly electrophilic and thus easily polarized into an ionic
form. The presence of the electrophilic ester group and the
two tert-butyl groups around the carbonyl can make it
more stable [12]. Similar crystal structures have been re-
ported [13–15].

The asymmetric unit of the title structure consists
of a methyl 4-((3,5-di-tert-butyl-4-oxocyclohexa-2,5-dien-
1-ylidene)methyl)benzoate molecule. In the title com-
pound, two tert-butyl groups replace the two hydrogen
atoms at the C2 and C3 positions of the cyclohexadiene,
respectively, and the electrophilic ester group replaces
the hydrogen atom at the benzene ring position, as shown
in the figure. The bond lengths and bond angles arewithin
the appropriate range [11]. For example, the dihedral
angle between the cyclohexadiene plane (C1–C2–C4–C6–
C5–C3) and the benzene ring plane (C8–C9–C10–C13–
C12–C11) is 33.49°. The torsion angles of C15–O3–C14–O2,
C6–C7–C8–C9andC6–C7–C8–C11are 2.16 (19)°,−146.93 (13)°,
and 34.38 (2)°, respectively. The angles of C15–O3–C14,
C13–C14–O3, C13–C14–O2 are 114.80 (10)°, 112.41 (11)°, 124.66
(12)°, respectively. The bond lengths of O1–C1, O2–C14,
O3–C15, O3–C14 are 1.231 (15), 1.206 (16), 1.443 (16), 1.342
(15). The distance (the minimum length) from O1 to the
plane of the benzene ring (C8–C9–C10–C13–C12–C11) is
2.704.
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