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Abstract
C37H34NO2P, monoclinic, P21/c (no. 14), a = 9.3479(3) Å,
b = 23.0805(8) Å, c = 13.7819(5) Å, β = 102.462(10)°,
V = 2903.44(17) Å3, Z = 4, Rgt(F ) = 0.0458,
wRref(F

2) = 0.1309, T = 300(2) K.

CCDC no.: 2000706

The molecular structure is shown in the figure (Hydrogen
atoms are omitted for clarity). Table 1 contains crystallo-
graphic data and Table 2 contains the list of the atoms
including atomic coordinates anddisplacementparameters.

Source of material

The title compound was obtained according to the
following procedure: to a dry Schlenk tube was added
N-((1Z,2E)-1,3-diphenylbut-2-en-1-ylidene)-P,P-diphenyl-
phosphinic amide (0.2 mmol, 1 eq), cinnamic aldehyde
(2 eq), (R)-diphenylprolinol trimethyl silyl ether (0.2 eq),
K2HPO4 (1 eq), KH2PO4 (1 eq), and NaCl (1 eq). Under ni-
trogen atmosphere, the reaction was initiated at 60 °C
with 2 mL of MeOH/H2O (99:1) as solvent. After 36 h,
NaBH4 (1.5 eq) was added into the Schlenk tube, and the
mixture was then stirred for 1 h under 0 °C. The solvent
was removed under reduced pressure to give the crude
residue, which was purified via silica gel column chro-
matography (Hexane/DCM/EtOAc 3:0.8:0.2) to afford the
title compound in 34% yield. The white needles were
obtained via recrystallization in DCM/MeOH.

Experimental details

A Bruker APEX–II CCD diffractometer was employed to
perform the diffraction experiments of a single crystal
selected carefully. The data was collected using APEX 2 [1]
data collection software at 300 K. The structure was solved
and refined using the Bruker SHELXTL Software Package
[2, 3]. Coordinates of all hydrogen atoms were refined
without any constraints or restraints.

Table : Data collection and handling.

Crystal: White needle
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Bruker 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 [], SHELX [, ]
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Comment

Phosphinic amides, a family of phosphorus–nitrogen
compounds, have drawn attention for their coordination
chemistry [4–8]. Additionally, a series of studies have been
performed on structural features of phosphinic amides,
such as the geometry of phosphorus or nitrogen atom, and
the hydrogen bond patterns [9–12].

The asymmetric unit of the title structure contains one
crystallographically independent molecule. The phos-
phorus atom displays a distorted tetrahedral configuration
with characteristic bond angles in the range of 101.53(6)°
(N1–P1–C32) to 115.02(6)° (O1–P1–N1). Due to the p–π
conjugation effect, the P=O bond length is slightly longer
than normal phosphorus–oxygen double bond length
(1.4815(9) Å vs 1.45 Å), while the P–Nbond length is shorter
than the standard phosphorus–nitrogen single bond
length (1.6361(11) Å vs 1.77 Å). The nitrogen atom also
shows a characteristic non-planar geometry with the bond-
angle sum of 343.68(8)°. The geometric parameters shown
above are in accordance with literature data of compounds
with the similar skeleton [11, 12]. However, the hydrogen
bond pattern of the title compound is distinguished from
the reported phosphinic amides. There is an intramolecular
hydrogen bond between N1–H1 and O2 with a donor-
acceptor distance of 2.697 Å, and the molecules are
aggregated through intermolecular hydrogen bond be-
tween O2–H2A and O1–P1, rather than the literature

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

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
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deduced hydrogen bond between N1–H1 and O1–P1. The
possible functions of this kind of phosphinic amide de-
serves further studies in detail.
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