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Abstract

Cy3H35CL,NsZn, monoclinic, Pca2; (no. 29), a = 15.9299(3) A,
b = 12.8205(2) A, ¢ = 12.7157(2) A, V = 2596.92(8) A%, Z = 4,
Ry (F) = 0.0169, WRr(F?) = 0.0459, T = 178 K.

CCDC no.: 2481583

The molecular structure is shown in the figure. Table 1
contains the crystallographic data.
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Table 1: Data collection and handling.

Crystal: Colourless block

Size: 0.17 x 0.11 x 0.06 mm
Wavelength: Mo Ka radiation (0.71073 A)
u 1.17mm™

Diffractometer, scan mode:
Omax, cOmpleteness:
N(hkl)measureds N(hkl)unique: Rint:
Criterion for Iops, N(hkl)gy:
N(param)refined:

Programs:

Ricaku XtaLAB P200, w scan
26.4°,100 %

18773, 5071, 0.021

Iobs > ZU(Iobs)x 4886

288

Ricaku,’ IL MILIONE,? Sketx,® WINGX*

1 Source of material

A solution of ligand, 2,6-his(3,5-diisopropyl-N-pyrazolyl)
pyridine (denoted as L;° 99.9 mg, 0.263mmol) in CH,Cl,
(10 mL) was added slowly to a solution of ZnCl, (36.7 mg,
0.269 mmol) in MeOH (5 mL). After the stirring for 3h at
room temperature, the solvent was evaporated under
reduced pressure to afford a white powder. Colourless
crystals suitable for X-ray crystallography were obtained by
the slow evaporation of a saturated dichloromethane/
methanol (1:1 v/v) solution held at room temperature which
were characterised as [ZnCl,(L)] (84.8 mg, 0.164 mmol, 62%).
Anal. Calcd. for Cy3H33ClNsZn: C, 53.55; H, 6.45; N, 13.58.
Found: C, 53.42; H, 6.35; N, 13.59. IR (KBr, cm™): 3119 m v(Ar-
H), 2967s v(C-H), 2934s v(C-H), 2871 m v(C-H), 1608s, 1561s,
1470s, 1388s, 1311s. Far-IR (CsI, cm™): 303s v(Zn—Cl), 279 m
v(Zn-Cl). Raman (neat, solid, cm™): 3134w v(Ar-H), 2966 m
V(C-H), 2931 m v(C-H), 2872m v(C-H), 1589s, 1563s, 1490s,
1449s, 1372s, 999s, 279 m v(Zn—Cl). 'H NMR (CDCl,, 500 MHz):
6813 (t, J = 8.5Hz, 1H, 4-pyH), 7.41 (d, J = 8.5 Hz, 2H, 3,5-pyH),
6.31 (s, 2H, 4-pzH), 3.84 (m, J = 7 Hz, 2H, (CH(CHs),), 3.36 (m,
J =7Hz, 2H, (CH(CHs),), 1.40 (d, J = 7 Hz, 12H, (CH(CH3),), 1.34
(d,J =7 Hz, 12H, (CH(CHj),). ®C NMR (CDCl3, 125 MHz): § 163.2
(2,6-py), 152.6 (3 or 5-pz), 147.6 (3 or 5-pz), 144.6 (4-py), 108.8
(3,5-py), 106.2 (4-pz), 27.5 (CH(CHs),), 27.2 (CH(CH3),), 22.8
(CH(CH3),), 22.7 (CH(CH3),). UV-vis (MeOH, Apax, DM (g,
M em™): 246 (20900), 265 (sh, 15000), 296(11900), 324 (sh,
6200). UV-vis (nujol, A, nm): 250, 280, 337. Diffuse reflec-
tance (solid neat, A, nm): 280, 336.
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2 Experimental details

The C-bound H atoms were geometrically placed (C-
H = 0.95-1.00 A) and refined as riding with Ujs,(H) = 1.2—
1.5Uq(C). Owing to poor agreement, two reflections, i.e. (2
0 0) and (3 6 0), were omitted from the final cycles of
refinement. The absolute structure was determined based
on differences in Friedel pairs included in the data set.

3 Discussion

Planar, tridentate nitrogen ligands have been employed
extensively in coordination chemistry, since these ligands
can stabilise transition metal complexes by the chelate ef-
fect, with the resulting fascinating complexes exhibiting
diverse catalytic performance and photochemical behav-
iour.>'® These planar tridentate ligands can be classified
into three groups, viz. 2,2;6'2"-terpyridine (terpy),*® 2,6-
bis(1H-pyrazol-3-y)pyridine,”" with two covalent Cpyrazole—
Cpyridine bonds, and 2,6-bis(N-pyrazol)pyridine with two co-
valent Nygrazoe—Cpyriaine bonds.>’ Recently, we reported a
zinc(Il) chlorido complex with 2,6-bis(5-isopropyl-1H-
pyrazol-3-yl)pyridine (denoted as LY, viz. [ZnCl,(LY] to
explore chemistry aimed towards new planar tridentate
ligands.™

The title complex, [ZnCly(L)], (I), was obtained by the re-
action of L with ZnCl, in 62 % yield. The IR, NMR and UV-vis
spectral data for (I) are slightly shifted from those data of L.> In
the far-IR spectrum, the most intense bands appeared at 303
and 279 cm™* for (1), while those for [ZnCl,(L")] appeared at 302
and 276 cm.'° Interestingly, the 'H and *C NMR spectra for
(D were not broadened compared with those observed in
[ZnCl,(LY] due to the absence of N-H bonds in complex (1).°

The molecular structure of (I) is illustrated in the figure
(50 % displacement ellipsoids). The zinc(II) atom is coordi-
nated by the tridentate ligand, L, with the penta-coordinate
geometry completed by two chlorido ligands. The coordi-
nation geometry is possibly best described as being based
on a trigonal-bipyramid. In this description, the trigonal
plane and zinc(Il) atom are co-planar [r.m.s. devia-
tion = 0.0038 A] with the pyrazolyl-N1 and —N3 atoms lying
2.0314(17) A above and 2.0400(17) A below the plane,
respectively. The distortion of the N1-Zn-N3 angle from
180°, i.e. 144.50(6)°, is related to the restricted bite angles
subtended by the tridentate ligand [N1-Zn-N5 and N3-Zn-
N5 = 72.32(6) and 72.20(6), respectively]. An alternate
description is indicated by the geometric parameter, ts,
which is calculated from the equation, 75 = f — a / 60, where
a and B are the largest angles (§ > a) around a five-
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coordinate metal centre.* In (1), 75 computes to 0.36, a value
intermediate between 0.0, for a square-pyramidal geome-
try, and 1.0, for a trigonal-bipyramidal geometry." When
compared to (I), this value (0.36) is smaller than that of
[ZnCl,(LY] (0.43). This difference arises from the angle be-
tween the two-pyrazole nitrogen and the zinc(II) centre,
possibly due to a difference in the position of the five-
membered ring-N atoms, i.e. 144.50(6)" for (I) versus
148.76(6)° for [ZnCl,(LY]. Small twists are noted in the co-
ordinated molecule L, as seen in the dihedral angles formed
by the pyridyl residue and the N1- [7.64(13)] and N3-
pyrazoyl [7.41(14))] rings; the dihedral angle between the
two pyrazoyl rings = 9.27(16)’. As anticipated, the Zn-N1, N3
bond lengths [2.1367(15) and 2.1384(16) A] are equal within
experimental error and significantly shorter than the Zn-
N5 bond length [2.1869(15) A], involving the pyridyl-N
atom. The Zn-Cl1, C12 bond lengths are close to each other
[2.2610(6) and 2.2572(5) Al.

In the molecular packing, molecules assemble into a
helical chain along the c-axis featuring pyrazolyl-C-H---Cl
interactions  [C5-H5---CI2%  H5.--CI2' =  2.804,
C5---Cl2! = 3.596(2) A with the angle subtended at H5 = 142°
for symmetry operation (i) 2 — x, 1 — y, -1/2 + z]. The
chains assemble into undulating layers parallel to the
ac-plane with methyl-C-H---m (chelate) interactions
[C18-H18a: --Cg(Zn,N3,N4,N5,C23)": Hi8a. --Cg(Zn,N3,N4,N5,C23)" =
259 A, ClS—Cg(Zn,N3,N4,N5,C23)i = 3.481(3) A with angle at
H18a = 152° for (ii) 3/2 - %, y, 1/2 + z] evident between them.
The layers inter-digitate along the b-axis with close methyl-
H.--H(methyl) contacts between them [C10-H10a---H18b':
H10a---H18b™ = 2.25 A with the angle at H10a = 172° for (iii)
2-%2-y,-12 +z].
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