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Abstract
C36H36N2O, orthorhombic, P212121 (no. 19), a = 11.849(2) Å,
b = 14.373(3) Å, c = 17.183(3) Å, V = 2926.4(10) Å3, Z = 4,
Rgt(F ) = 0.0514, wRref (F2) = 0.1272, T = 296(2) K.

CCDC no.: 2258478

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 displacement
parameters.

1 Source of materials

We started the synthesis of 4–Benzhydrylideneamino-
12-(4-tert-butyl oxazolin-2-yl)[2.2]paracyclophane from
4-bromo-12-(4-tert-butyl oxazolin-2-yl) [2.2]paracyclophane
diastereomers, which were prepared from racemic
4,12-dibromo[2.2]paracyclophane according to the litera-
ture [6, 7]. The (S, Sp)-diastereomer-dominated and (S, Rp)-
diastereomer-dominated products were obtained by
column chromatography of separation (ethyl acetate:
petroleum ether = 1:25 and a small amount of triethylamine
5 drops/500 mL). For (S, Rp)-diastereomer based products, a
small amount of (S, Sp)-diastereomer was further removed
by ethanol recrystallization. The remaining (S, Rp)-product
was recrystallized with n-hexane affording yellow crystals.

2 Experimental details

The structure was solved by Direct Methods with the SHELX
[3]. All H-atoms were positioned geometrically and refined
using a ridingmodel with d(C–H) = 0.93 Å,Uiso = 1.2Ueq (C) for
aromatic, 0.97 Å,Uiso = 1.2Ueq (C) for CH2, 0.98 Å, Uiso = 1.2Ueq

(C) for CH, 0.96 Å, Uiso = 1.5 Ueq (C) for CH3 atoms.

Table : Data collection and handling.

Crystal: Yellow block
Size: . × . × .mm
Wavelength: Cu Kα radiation (. Å)
μ: .mm−

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

Programs: Bruker [], Olex [], SHELX [, ],
Diamond []
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3 Comment

The [2.2]paracyclophane derivatives play an important
role in asymmetric catalysis [8]. Substituted [2.2]para-
cyclophanes with planar chirality used as ligands and
proceed in asymmetric catalysis were first reported in 1997
[9]. Since then, many planar chiral [2.2]paracyclophane
derivatives have been synthesized and applied in all kinds
of asymmetric transformations. The synthesis of double
chiral ligands with a planar chiral [2.2]paracyclophane is
a hot topic. It is a good strategy to construct bichiral li-
gands by introducing oxazoline derivatives which
have excellent coordination ability and center chirality
to [2.2]paracyclophane skeleton. It is important to study
the crystal structure of double-chiral ligands for the
study of its catalytic mechanism. We previously reported
a crystal structure of (S, Sp)tert-butyl 2-(4-(12-bromo [2.2]-
paracyclophanyl) carbamoyl) pyrrolidine-1-carboxylate.

The structure of the title compound is illustrated in the
figure, its absolute conguration of the [2.2]paracyclophane
moiety is established as (Rp) by comparison with the known
conguration of the S-oxazoline moiety. The single-crystal
structure verifies that all bond lengths are in normal ranges.
The constrained [2.2]paracyclophane core gives boatlike
conformation as well as the similar pseudo-para substituted
structure [10], but the direction of methylene bonds C1–C2

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

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

C −. () −. () . () . ()
H −. −. . .*
C −. () −. () . () . ()
H −. −. . .*
C −. () −. () . () . ()
H −. −. . .*
C −. () −. () . () . ()
H −. −. . .*
C −. () −. () . () . ()
H −. −. . .*
C −. () −. () −. () . ()
C −. () −. () −. () . ()
H −. −. . .*
C −. () −. () −. () . ()
H −. −. −. .*
C −. () −. () −. () . ()
H −. −. −. .*
C −. () −. () −. () . ()
H −. −. −. .*
C −. () −. () −. () . ()
H −. −. −. .*
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and C9–C10 is twisted rather than parallel, the nonbonded
C–C distance between the ipso carbons, C3 and C14 (2.75 Å)
is also not exactly same with C6 and C11(2.79 Å). The
two planes across C4/C5/C7/C8 and C12/C13/C15/C16 are
not parallel like pseudo-para substituted structure [10],
the dihedral angles up to 2.75(3)° which is the same than in
the similar pseudo-ortho substituted structure (2.79(4)°) [11].
Additionally, the side with substituents C4/C5 and C15/C16
are closer to each other than the other side which is similar to
(Sp, S) tert-butyl 2-(4-(12-bromo [2.2]paracyclophanyl) carba-
moyl) pyrrolidine-1-carboxylate and unusual to other similar
structures [11–13]. This may be due to the involvement of
substituents in intermolecular interactions. There are only
intermolecular interactions and non-classical hydrogen
bonds in this molecule. The presence of non-classical
hydrogen bonds between C–H donors and the aromatic C
atom from other molecules [C30–H30⋯Ci7 symmetry code i:
−3/2−x, −1−y, 1/2 + z] results in the formation of one-
dimensional chain-like structure along the [001] direction.
The one-dimensional structures are further connected by
non-classical hydrogen bonds [C19–H19⋯Cii27 or C

ii
28 symmetry

code ii: 1/2 + x, −1/2 − y, −z] forming three-dimensional su-
pramolecular structure.
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