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Abstract
C25H24N2O4S, orthorhombic, P212121 (no. 19), a = 6.8049(5) Å,
b = 12.2546(8) Å, c = 26.8916(18) Å, V = 2242.5(3) Å3, Z = 4,
Rgt(F ) = 0.0581, wRref(F 2) = 0.1560, T = 100 K.

CCDC no.: 2335862

The crystal structure is shown in the figure. Table 1 contains
crystallographic data and Table 2 contains the list of the
atoms including atomic coordinates and displacement
parameters.

1 Source of material

Dimethyl 2-amino-[1,1′-biphenyl]-4,4′-dicarboxylate was
prepared following a modified literature procedure [6].
A mixture of (4-(methoxycarbonyl)phenyl)boronic acid
(1.0 g, 5.5 mmol, 1.1 equiv), 4-bromo-2,6-diisopropylaniline
(1.15 g, 5 mmol), palladium tetrakis(triphenylphosphine)
(0.12 g, 0.1 mmol, 2 mol%), and potassium carbonate (2.3 g,
16.5 mmol, 3.3 equiv) in 40 mL of dioxane/H2O (3/1) was
stirred under nitrogen for 48 h at 95 °C. After that the
mixture was cooled to room temperature, it was extracted
with CHCl3 and washed with H2O. The organic layer was
dried with MgSO4, and the solvent was removed. The
resulting crude product was purified by column chroma-
tography using silica gel and petroleum ether/ethyl acetate

Table : Data collection and handling.

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

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

Programs: CRYSALISPRO [], SHELX [, ], OLEX []
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(10/1) as the eluent. The product was obtained (1.1 g, 80.0 %
yield).

Synthesis of dimethyl (R)-2-(3-(1-phenylethyl)thiour-
eido)-[1,1′-biphenyl]-4,4′-dicarboxylate [7]. Thiophosgene
(1.0 g, 9.0 mmol, 3.0 eq.) was added to a stirring emulsion of
dimethyl 2-amino-[1,1′-biphenyl]-4,4′-dicarboxylate (0.86 g,
3.0 mmol, 1.0 eq.), 4 mL dichloromethane, and 4 mL of a
saturated NaHCO3 solution at 0 °C and stirred for 1 h. The
reaction mixture was slowly warmed to room temperature
and stirred for an additional 24 h. The two-phase mixture
was added to a separation funnel and extracted three
times with 20 mL ethyl acetate. The organic layers were
combined and the solvent was removed under reduced
pressure to quantitatively yield dimethyl 2-isothiocyanato-
[1,1′-biphenyl]-4,4′-dicarboxylate which was directly used
in the next step without further purification. To a solution
of dimethyl 2-isothiocyanato-[1,1′-biphenyl]-4,4′-dicarbox-
ylate and 20 mL N,N-dimethylformamide (R)-1-pheny-
lethan-1-amine (0.04 g, 0.3 mmol, 1.0 eq.) was added at
room temperature and stirred under nitrogen for 24 h.
After the complete disappearance of the starting material
20 mL ethyl acetate was added and the organic mixture was
washed three times with 10 mL H2O, once with 10 mL
brine, and dried over Na2SO4. The solvent was removed
and the remaining solid was purified by column chroma-
tography with (heptane/ethyl acetate) to give the target
product (1.1 g 80 % yield) as white solid. Crystals were
obtained by slow evaporation of an acetone solution at
room temperature over a period of seven days. Elemental
analysis – found: C, 66.88 %; H, 5.42 %; N, 6.20 %; S, 7.18 %;
calculated for C25H24N2O4S: C, 66.95 %; H, 5.39 %; N, 6.25 %;
S, 7.15 %.

2 Experimental details

Data were collected via CRYSALIS
PRO 1.171.39.7e [1], the struc-

ture of crystal was determined by SHELXT [2] and refined by
OLEX2 [3] and SHELXL [4].

The absolute structure determination succeeded as the
derived Flack parameter is found to be near zero with a low
standard uncertainty [0.01(2) from 1665 selected quotients]
using Parsons’ method [5].

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

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

HC . . . .*
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3 Comment

Organocatalysts are a class of chemical reaction catalysts
that consist of non-metal elements and are used in a wide
variety of chemical reactions [8, 9]. Among the organocatalysts,
thiourea-based organocatalysts are popular due to their
non-covalent catalysis. A wide variety of chiral thiourea
organocatalysts are known in the literature to accelerate
various synthetically useful asymmetric organic trans-
formations such as Michael addition, amination reaction,
dominoAZA–Michael–Henry reaction,Mannich–type reactions,
Nazarov cyclizations, Diels–Alder reaction [10–12]. Here, we
report a new chiral thiourea organocatalyst.

The asymmetric unit of the title structure contains one
dimethyl (R)-2-(3-(1-phenylethyl)thioureido)-[1,1′-biphenyl]-
4,4′-dicarboxylate. In the crystal structure, bond lengths and
bond angles within themolecular system are in agreement
with the values reported [13]. The dihedral angle between
the planes of two phenylmoieties is 55.6°. The bond lengths
of C14–S1 and C14–N1 are 1.688(4) Å and 1.370(5) Å,
respectively. And the bond lengths of O1–C24 and O3–C7
are 1.210(7) Å and 1.220(5) Å, respectively. As a result of the
conjugation of the benzene moiety and adjacent carbon-
nitrogen bond, the bond length of C3–N1 is 1.419(5) Å,
which is shorter than that of typical C–N (1.47 Å).
Furthermore, the bond lengths of C24–O2 and C7–O4
are 1.335(7) Å and 1.344(5) Å, respectively. The bond angle
(N1–C14–N2) and (C3–N1–C14) are 116.6(4)° and 126.9(4)°,
respectively.
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