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Abstract
C13H19O4NS, monoclinic, Cc (no. 9), a = 11.4661(6) Å,
b = 11.7180(7)Å, c = 12.1509(7) Å,β = 115.395(2)°,V = 1474.84(15) Å3,
Z = 4, Rgt(F ) = 0.0253, wRref(F 2) = 0.0643, T = 200(2) K. The title
compound crystallizes in a non-centrosymmetric space group.

CCDC no.: 2359932

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

1 Source of materials

The single crystal suitable for X-ray diffraction was obtained
via slowly evaporating the dichloromethane/hexane solu-
tion of the title compound.

Table : Data collection and handling.

Crystal: Colorless block
Size: . × . × .mm
Wavelength:
μ:

Mo Kα radiation (. Å)
.mm−

Diffractometer, scan mode:
θmax, completeness:

Bruker APEX-II, φ and ω
.°, %

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

Programs: Bruker, SHELX
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2 Experimental details

Single-crystal X-ray data for the title compound were collected
on a Bruker D8 Venture diffractometer using Bruker APEX2
program1 at 200 K. The structure of the title compound was
solved using Direct Methods and refined with the SHELXTL
2014 program2 All non-hydrogen atoms were anisotropically
refined, and all hydrogen atoms were added theoretically.

3 Comment

Nonlinear optical (NLO) materials have received sustained
research attention due to their irreplaceable roles in the field

of photonics.3–8 In particular, organic compounds exhibiting
NLO properties possess certain unique advantages, including
superior second and third order NLO responses, ultrafast
response times, variable structures for adjusting transparency
in a wide spectral region, and ease of synthesis and crystal
growth.9–13 Generally, organic NLO compounds feature
π-conjugation systems asymmetrized by electron donor or
acceptor groups (such as amino-, azo-, halo-, cyano-, hydroxy,
sulfo-), which is conducive to their polarization.9What’smore,
crystallization in a non-centrosymmetric (NCS) space group is
the key to the production of NLO responses. Herein, a benzene
sulfonate derivative, 1-((propan-2-ylideneamino)oxy)propan-
2-yl-4-methylbenzenesulfonate, crystallized in an NCS space
group was obtained, and its synthesis, crystal structure, and
NLO property are presented.

The title compound has a molecular formula of
C13H19O4NS and crystallizes in a monoclinic non-
centrosymmetric space group Cc. In the title compound,
the acetone oxime fragment and the methylbenzene group
are connected by the sulfonic acid ester unit. Generally, if
there are two different substituent groups attached to the
carbon atom of the C–O ester bond, the larger group may be
on the same side as the methylbenzene group or on the
opposite side.14–16 As for the title compound, the acetone
oxime fragment and the methylbenzene group are on the
same side, and thus the molecular structure of the title
compound exhibits an ‘n’ shape. The plane of the acetone
oxime is almost parallel to the plane of the toluene with a
small dihedral angle of 1.18° and a distance of 3.62 Å.

Because the title compound has the features of organic
NLO materials and crystallized in an NCS space group, its
NLO property was carefully checked. The second harmonic
generation (SHG) of the title compound was measured
based on the Kurtz–Perry method using a Q-switched
Nd:YAG laser (1064 nm) and KH2PO4 (KDP) was used as the
reference. Indeed, the title compound shows obvious SHG
response at around 520 nm, which is about 0.2 times of that
for KDP.17 This result indicates that the title compound is a
potential organic NLO material.

The method for synthesizing the title compound was
according to its analogues, which contains two steps.18 All
chemicals used were received commercially. Firstly, the
reaction of acetone oxime (4.32 g, 59.2 mmol) with propyl-
ene oxide (3.65 g, 62.8 mmol) in a basic environment (2 %
NaOH solution) at room temperature produces the inter-
mediate product propan-2-one O-(2-hydroxypropyl) oxime,
which was separated from the above reaction mixture via
extraction using dichloromethane. 1H NMR (600 MHz,
CDCl3) d:4.16–4.08 (m, 1H), 4.02 (dd, J = 11.7, 2.5 Hz, 1H), 3.87
(dd, J = 11.7, 7.8 Hz, 1H), 3.05 (s, 1H), 1.92–1.88 (m, 6H), 1.19 (dd,
J = 12.6, 6.5 Hz, 3H).

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

Atom x y z Uiso*/Ueq

C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
N . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
S . () . () . () . ()
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The target compound 1-((propan-2-ylideneamino)oxy)
propan-2-yl 4-methylbenzenesulfonate was prepared as fol-
lows: Tosyl chloride (2.62 g, 20mmol) in 10mL of dichloro-
methane was added dropwise to a mixture of propan-2-one
O-(2-hydroxypropyl) oxime (2.62 g, 20mmol) and triethyl-
amine (2.32 g, 23mmol) while stirring. After adding the cata-
lyst 4-dimethylaminopyridine (0.18 g, 1.5 mmol), the reaction
mixture was stirred at room temperature for 24 h. After that,
the reaction mixture was poured into 10mL of water and the
organic layer was separated. The crude product was obtained
by evaporating the organic solvent, which was purified via
silica gel chromatography using hexane/dichloromethane as
the eluent, affording the pure product as a white crystal
powder with a yield of 81.3 %. 1H NMR (600MHz, CDCl3) d 7.82
(d, J = 8.3 Hz, 2H), 7.33 (s, 2H), 4.88 (dd, J = 10.6, 6.8 Hz, 1H),
4.04–3.99 (m, 1H), 3.94 (dd, J = 12.2, 3.8 Hz, 1H), 2.46 (s, 3H), 1.75
(d, J = 48.2 Hz, 6H), 1.33 (d, J = 6.5 Hz, 3H).
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