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Abstract
C18H18N3PSe, monoclinic, P21/n (no. 14), a = 9.3064 (9) Å,
b = 17.7311 (18) Å, c = 11.0556(11) Å, β = 105.317(1)°,
V = 1759.5 Å3, Z = 4, Rgt(F ) = 0.0365, wRref(F

2) = 0.0919,
T = 296(2) K.

CCDC no.: 2142281

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 displace-
ment parameters.

Source of material

The 2-bromo-6-methylpyridine (30 mmol), red phos-
phorus (30 mmol) and powdered KOH (30 mmol) were

dissolved in 20 mL DMSO and 1 mL H2O. The solution was
stirred for 1 h at 120 °C under dry argon and cooled to room
temperature. Then 40 mL H2O wad added and the mixture
was extracted with CHCl3 (3 × 20 mL). The solvent was
removed under reduced pressure and the residue washed
with diethyl ether (10 mL) and dried in vacuo to afford
the phosphine product as a microcrystalline powder.
Powdered gray selenium (10 mmol) and degassed toluene
(20 mL) were added to the above solids, and the suspen-
sion was refluxed for 3 h. After cooling to room tempera-
ture the excess selenium was filtered off. The filtrate was
evaporated to dryness under vacuum and a beige-colored
powder was obtained. Crystals were obtained by slow
evaporation in CHCl3 and CH3OH within 7 days.

Table : Data collection and handling.

Crystal: Colourless block
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 [], Olex [], SHELX [, ]
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Comment

Pyridyl-substituted phosphines have been extensively used
in metal ion coordination chemistry due to their funda-
mental importance and prospective applications [5–7].
Tris(2-pyridyl)phosphine exhibits rich coordination capa-
bilities owing to its structure. On the other hand, there
are many studies on the substitution of pyridine-4-yl
substituents in the substituents of pyridine [8, 9]. Howev-
er, the pyridine-6-yl substituents are less investigated.

The asymmetric unit contains one independent mole-
cule. The nitrogen atoms (N2, N3) are almost form a plane
with P1 and C1, while the remaining nitrogen atom (N1)
forms a plane with C1, P1 and Se1 (see the figure). This type
of arrangement is different from previously seen ones in
the structure of tris(2-pyridyl)phosphine oxide and tris
(2-pyridyl)phosphine sulphide. However, in the reported
tris(2-pyridyl)phosphine selenide structure [10], all nitro-
gen atoms point in the same direction (towards Se), which
can be related to the steric requirement bearing a methyl
group at the 6-position of the pyridyl ring. The P=Se bond
distance of 2.1022(4) Å is comparable with similar struc-
tures found in the literature showing typical double bond
character [8–10]. The pyridine ring (N1/C1–C5) makes
dihedral angles of 70.97(11)° and 72.42(11)° with the other
two pyridine rings (N2/C7–C11 and N3/C13–C17),
respectively. In addition, the crystal structure exhibits
weak C–H/π interactions. [C(6)–H(6A)/Cg2′ = 2.94 (4)°
Å; Cg2 is the centroid of pyridine ring (N2, C6, C7, C8, C9,
C10); ′ = x−1/2, −y+1/2, z+1/2]. The stability of crystal
structure can be accounted by this interaction. Further-
more, there are no other obvious π/π stacking in-
teractions, as the centroid to centroid distance between
the two nearest rings is greater than 4.5 Å.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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