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Abstract
C26H26F1N3O3S1, triclinic, P1̄ (no. 2), a= 7.0252(14) Å,
b= 9.3017(19) Å, c= 19.388(4) Å, α= 97.80(3)°, β= 97.77(3)°,
γ = 106.84(3)°, V = 1180.9(5) Å3, Z= 2, Rgt(F)=0.0729,
wRref(F2)=0.1854, T= 296.15 K.

CCDC no.: 1578933

The crystal structure is shown in the figure. Tables 1 and 2
contain details on crystal structure and measurement condi-
tions and a list of the atoms including atomic coordinates and
displacement parameters.

Source of material
The title compound was synthesized starting with sac-
charin N-(4-(methyl)phenethyl 4-methylbenzenesulfonate).
To a solution of saccharin N-(4-(methyl)phenethyl 4-
methylbenzenesulfonate) (100 mg, 0.21 mmol) in acetonitrile
(CH3CN, 10 mL) was added 1-(2-fluorophenyl)piperazine
(45.36 mg, 0.25 mmol) and potassium carbonate (173 mg,
1.26 mmol). The reaction mixture was stirred at reflux for
16 h. After cooling to ambient temperature, the reaction
mixture was filtered through a Buchner funnel. After filtration
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Table 1: Data collection and handling.

Crystal: Block, clear light yellow
Size: 0.16×0.12×0.12 mm
Wavelength: Mo Kα radiation (0.71073 Å)
μ: 90.18 mm−1

Diffractometer, scan mode: Bruker P4, ω-scans
2θmax, completeness: 25.3°, 98%
N(hkl)measured, N(hkl)unique, Rint: 19521, 4252, 0.149
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 3291
N(param)refined: 307
Programs: Bruker programs [1], SHELX [2],

OLEX2 [3]

the filtrate was concentrated in vacuo and the residue was
purified by silica gel column chromatography using ethyl
acetate/petroleum ether (1/4, v/v) as eluent to afford the title
compound [4].

Experimental details
The hydrogen atoms were assigned with isotropic dis-
placement factors U iso(H)= 1.2Ueq (N and imidazol C), or
U iso(H)= 1.5Ueq (methyl C) and included in the final refine-
ment by using geometrical restraints, with C—H=0.93 Å
(imidazol) or C—H=0.96 Å (methyl), and N—H=0.86 Å.

Discussion
The saccharin moiety has been identified as an impor-
tant molecular component in various classes of 5HT1a
antagonists [5], human leukocyte elastase (HLE) inhibitors
[6–10], analgesics [11], human mast cell tryptase inhibitors
[12], α1a adrenergic receptor antagonists [13] and aldehyde
dehydrogenase inhibitors [14]. Moreover, compounds with
arylpiperazine moieties have anti-proliferative properties
[15, 16]. For these reasons, the efficient synthesis of arylpiper-
azine derivatives containing the saccharin moiety attract the
interest of synthetic chemists. In this context, we report the
synthesis of the title compound.

The molecule of the title compound consists of a 1,4-
piperazine moitey, a benzo[b]thiophene moiety (saccharin),
the ethyl bezyl moiety as well as a 2-fluorophenyl group (cf.
the figure). The best planes of the piperazine moiety, the 2-
fluorophenyl group and the central arene unit are not in the
same plane. The whole molecule is in a twisty conformation.
C7—N1—C6—C1 torsion angles between 1,4-piperazine ring
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom x y z Uiso*/Ueq

S1 1.12276(11) 0.18097(7) 0.92905(3) 0.0463(2)
F1 −0.0029(2) 0.13890(19) 0.24270(8) 0.0577(4)
O1 1.3174(3) 0.5703(2) 0.88626(10) 0.0589(5)
O2 1.2623(3) 0.0968(2) 0.93180(11) 0.0710(6)
O3 0.9126(3) 0.0962(2) 0.90818(11) 0.0687(6)
N1 0.0003(3) 0.2318(2) 0.38308(10) 0.0345(5)
N2 0.2411(3) 0.1984(2) 0.50894(10) 0.0357(5)
N3 1.1891(3) 0.3122(2) 0.87851(10) 0.0410(5)
C1 −0.1682(4) 0.1746(3) 0.25980(13) 0.0389(6)
C2 −0.3220(4) 0.1643(3) 0.20618(14) 0.0505(7)
H2 −0.3166 0.1294 0.1594 0.061*
C3 −0.4855(4) 0.2068(3) 0.22270(15) 0.0525(7)
H3 −0.5924 0.2000 0.1871 0.063*
C4 −0.4891(4) 0.2593(3) 0.29206(15) 0.0491(7)
H4 −0.5978 0.2902 0.3031 0.059*
C5 −0.3335(4) 0.2669(3) 0.34581(13) 0.0429(6)
H5 −0.3403 0.3013 0.3925 0.051*
C6 −0.1664(3) 0.2237(2) 0.33124(12) 0.0353(5)
C7 0.0161(4) 0.0815(2) 0.39356(12) 0.0390(6)
H7A 0.0067 0.0194 0.3480 0.047*
H7B −0.0953 0.0298 0.4150 0.047*
C8 0.2145(4) 0.0991(3) 0.44063(12) 0.0408(6)
H8A 0.2189 −0.0007 0.4486 0.049*
H8B 0.3252 0.1417 0.4169 0.049*
C9 0.2222(4) 0.3456(3) 0.49653(13) 0.0465(7)
H9A 0.3299 0.3948 0.4729 0.056*
H9B 0.2367 0.4111 0.5416 0.056*
C10 0.0206(4) 0.3265(3) 0.45172(13) 0.0466(6)
H10A −0.0877 0.2788 0.4754 0.056*
H10B 0.0106 0.4258 0.4452 0.056*
C11 0.4338(4) 0.2146(3) 0.55249(12) 0.0429(6)
H11A 0.5420 0.2706 0.5309 0.051*
H11B 0.4467 0.1137 0.5534 0.051*
C12 0.4600(4) 0.2967(3) 0.62846(13) 0.0466(6)
H12A 0.4675 0.4025 0.6285 0.056*
H12B 0.3433 0.2493 0.6485 0.056*
C13 0.6492(4) 0.2908(3) 0.67369(12) 0.0396(6)
C14 0.6484(4) 0.1641(3) 0.70453(13) 0.0446(6)
H14 0.5292 0.0830 0.6977 0.053*
C15 0.8211(4) 0.1563(3) 0.74506(13) 0.0425(6)
H15 0.8166 0.0705 0.7653 0.051*
C16 1.0018(4) 0.2753(3) 0.75603(12) 0.0389(6)
C17 1.0044(4) 0.4013(3) 0.72511(13) 0.0472(6)
H17 1.1242 0.4816 0.7313 0.057*
C18 0.8300(4) 0.4089(3) 0.68496(13) 0.0483(7)
H18 0.8345 0.4951 0.6651 0.058*
C19 1.1901(4) 0.2701(3) 0.80278(12) 0.0453(6)
H19A 1.2002 0.1677 0.7934 0.054*
H19B 1.3083 0.3394 0.7909 0.054*
C20 1.2566(3) 0.4619(3) 0.91420(13) 0.0411(6)
C21 1.2405(3) 0.4644(3) 0.98975(13) 0.0408(6)
C22 1.2841(4) 0.5915(3) 1.04280(15) 0.0520(7)
H22 1.3319 0.6900 1.0337 0.062*
C23 1.2536(4) 0.5658(4) 1.11023(15) 0.0618(8)

Table 2 (continued)

Atom x y z Uiso*/Ueq

H23 1.2831 0.6493 1.1467 0.074*
C24 1.1816(5) 0.4221(4) 1.12440(15) 0.0647(8)
H24 1.1625 0.4099 1.1700 0.078*
C25 1.1367(4) 0.2942(4) 1.07184(14) 0.0581(8)
H25 1.0871 0.1958 1.0809 0.070*
C26 1.1695(4) 0.3201(3) 1.00528(13) 0.0430(6)

and the 2-fluoro-benzene ring is −70°, which clearly deviate
from planarity. The angle is 34° between the central arene
ring and the benzo[b]thiophene. In the molecule, the N(1)—
C(6), N(1)—C(7), N(1)—C(10), N(2)—C(8), N(2)—C(9), N(2)—
N(11) bond lengths are found to be 1.413(3) Å, 1.472(3) Å,
1.458(3) Å, 1.464(3) Å, 1.461(3) Å and 1.452(3) Å, respectively,
which are nearly equal to other typical single bonds. Thebond
lengths of C(20)—O(3) is found to be 1.206(4) Å, which is in
accordance with a typical double bond. S(1)—O(2) and S(1)—
O(3) are 1.421(2) and 1.429(9) Å, respectively,which is in accor-
dance with the expectations [17]. The bond angles C6—N1—
C7, C6—N1—C10, C10—N1—C7, C11—N2—C8, C11—N2—C9 and
C9—N2—C8 are 113.86(18), 116.07(19), 109.36(18), 111.44(18)°,
112.20(19) and 109.01(18)°, respectively. Furthermore, the an-
gles C20—N3—S1, C20—C3—C19, C19—N3—S1 are 115.06(17),
122.8(2), 121.97(17), respectively.
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