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Abstract
C22H28OS, monoclinic, P21/n (no. 14), a = 6.7729(3) Å,
b = 17.3973(6) Å, c = 16.6277(6) Å, β = 92.380(3)°,
V = 1957.55(13) Å3, Z = 4, Rgt(F ) = 0.041, wRref(F

2) = 0.100,
T = 90 K.

CCDC no.: 2174516

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 analytical grade. The
startingmaterials 2,6-di-tert-butylphenol (0.1mmol, 1.0 eq)
and 4–methylsulfanyl-benzaldehyde (0.13 mmol, 1.3 eq)
were mixed, dissolved in toluene (0.25 M), and then placed
in a Dean–Stark device for sonication for 15 min. The re-
action was heated at 393 K. Piperidine (2 eq) was added
dropwise to the reaction at a constant speed within 3 h.
After the reaction was completed, the temperature was
adjusted to 383 K, and an appropriate amount of acetic acid
anhydride was added. After 15 min, the reaction solution
was poured into ice water. Extract with dichloromethane
(25 mL × 3). The organic phases were combined, dried over
anhydrous Na2SO4, the organic phase was concentrated
under reduced pressure, and the residue was purified by
column chromatography using petroleum ether as eluent
to obtain the product with a yield of 91.3%. The product
was dissolved with an appropriate amount of methanol at
room temperature, and the title compoundwas obtained as
crystals after slowly evaporating the solvent.

Experimental details

Using Olex2 [2], the structure was solved with the SHELXT
[3] structure solution program and refinedwith the SHELXL
[4] refinement package. All H atoms were positioned

Table : Data collection and handling.

Crystal: Block, colorless
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: ROD, Synergy Custom DW system,
f and ω-scans

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

Programs: CrysAlisPRO [],OLEX-II [], SHELX [,]
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geometrically and treated as riding, and Uiso was fixed at
1.2 times of C(H) groups and at 1.5 times of C(H, H, H)
groups.

Discussion

The p-quinone methides is a unique class of compounds
with two α, β-unsaturated carbonyl groups [5]. It is a widely
used intermediate in many chemical, pharmaceutical and
biosynthesis [6, 7]. The structure of cyclohexenone and
exocyclic conjugated double bonds endows it with
aromatization and electron-deficient driving forces [8, 9],
thus exhibiting unique electrophilic reactivity and prone to
1,6-addition reactions, and has good research value. Such
compounds [10] can be extracted from natural products by
biological and chemical methods, or they can be directly
synthesized by chemical methods [11, 12]. The presence of
the electrophilic methylthio group in the title compound
makes it more susceptible to 1,6-addition reaction, thereby
enhancing the activity of this class of compounds. Many
similar crystal structures have been reported [13–16]. The
structures of the compounds were identified by NMR and
X-ray diffraction.

The unit contains onemolecule, as shown in the figure,
two tert-butyl groups replace the two hydrogen atoms at
the C2 and C3 positions, respectively, and the electrophilic
methylthio group replaces the hydrogen atom at the
C13 position. The bond lengths and bond angles of this
structure are within reasonable ranges [17]. The cyclo-
hexadiene plane (C1–C2–C4–C6–C5–C3) and the benzene
ring plane (C8–C9–C12–C13–C11–C10) make an angle of
37.46°. The bond lengths of O1–C1, C14–S1, C13–S1 are
1.233(18), 1.793(16), 1.763(15) Angström, respectively. The
torsion angles of C6–C7–C8–C9, C6–C7–C8–C10, C14–S1–
C13–C11 are 144.56(15)°, −35.95(2)°, and 33.94(14)°. The angle
of C14–S1–C13 is 102.56(7)°. Thedistance fromO1 to theplane
of the benzene ring (C8–C9–C12–C13–C11–C10) is 2.763
Angström, and the distance of S1 to the cyclohexadiene
plane (C1–C2–C4–C6–C5–C3) is 0.561 Angström.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

x y z Uiso*/Ueq

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