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Tris(1,10-phenanthroline)manganese(ll)
bis(hexafluorophosphate)

In the title complex, [Mn(C,;HgN,)3](PFe),, the Mn** ion is
coordinated by three 1,10-phenanthroline molecules that
define a distorted octahedral geometry. Each cation and anion
lies on a twofold axis. In the crystal structure, there are
intermolecular -7 interactions between adjacent phenan-
throline ligands.

Comment

1,10-Phenanthroline (phen) is a widely utilized chelating
ligand in coordination chemistry (Lee et al., 1948). The lone
pairs of electrons on the N atoms may act cooperatively in
binding cations. Tris(1,10-phenanthroline) transition metal
complexes have received considerable attention in biology
and medicine (Barton et al., 1984; Turro et al., 1991), and in the
mechanism of solid-state racemization (Fujiwara & Yama-
moto, 1980). The [Mn(phen);]** complex is of particular
interest, owing to its antifungal (Shulman & Dwyer, 1964), and
contraceptive and antivenereal properties (Shulman &
Shulman, 1977). Several crystallographic structures containing
[Mn(phen);]** are known, viz. [Mn(phen)s][S,P(OC,Hs),],
(Drew et al, 1989), [Mn(phen);](I3), (Ramalakshmi et al.,
1999), [Mn(phen);]I; (Horn et al., 2000), [Mn(phen);]Ig (Horn
et al., 2001), [Mn(phen);][Co(ByC,H1,),]» (Volkov et al., 2003)
and [Mn(phen);](ClO,),-2CHCI; (Cui & Li, 2005). The crystal
packing and geometric properties of the [Mn(phen);]**
complex in these crystals are quite variable. Here, we report
the structure of the title complex, [Mn(phen);](PF),, (I).

The analysis reveals that (I) is ionic, containing a mono-
meric Mn®* complex with two PFs~ counter anions (Fig. 1).
Each ion is disposed about a twofold axis. The coordination
geometry around the Mn®" centre is distorted octahedral. The
Mn—N bond lengths lie in the range 2.239 (3)-2.247 (3) A
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Figure 1

The structure of (I), showing the atom-numbering scheme. Displacement
ellipsoids are drawn at the 30% probability level. For the sake of clarity,
only the major component of the disordered atoms F22 and F23 is shown.

Figure 2
A packing diagram for (I). H atoms have been omitted. Only the major
disorder component is shown.

(Table 1). The main contributions to the distortion are the
tight N—Mn—N chelate angles [74.42 (13) and 74.57 (16)°],
which result in non-linear trans N—Mn—N axes [163.43 (12)
and 170.82 (18)°]. The PFs~ ions are almost octahedral.

A packing diagram for (I) is shown in Fig. 2. There are
intermolecular 77 interactions between centrosymmetrically
related phen rings. The centroid—centroid distance between
Cg1 (the centroid of the six-membered ring N3-C18) and Cg1'
[symmetry code: (1)1 — x,1 —y, 1 — z] is 3.80 A.

Experimental

Yellow crystals of (I) were isolated from an acetone solution of the
dark-brown reaction product prepared by reacting Mn(CH;CO,),:-

4H,0 (0.49 g, 2 mmol) in MeOH (30 ml), CH;COOH (99%, 3 ml),
KMnO, (0.079 g, 0.5 mmol) in H,O (2.5 ml), 1,10-phenanthroline
(0.45 g, 2.5 mmol) and NaPF (0.48 g, 2.86 mmol) in H,O (2.5 ml).

Crystal data

[Mn(C,,HgN,)3](PFe),
M, = 885.49
Monoclinic, P2/c
a=93133 () A _

b =152753 (11) A
c=12.8037 (9) A

B =94263 (1)°

V =1816.5 (2) A®
Z=2

Data collection

Bruker SMART 1000 area-detector
CCD diffractometer

¢ and w scans

Absorption correction: none

11432 measured reflections

4178 independent reflections

Refinement

Refinement on F?
R[F? > 20(F?)] = 0.077
wR(F?) = 0.185

S =1.06

4178 reflections

279 parameters

D, =1.619 Mgm™

Mo Ko radiation

Cell parameters from 48
reflections

0 =21-283°

wn=0.55 mm~

T=293(2)K

Needle, yellow

02 x 0.1 x 0.1 mm

1

2469 reflections with I > 20(I)
Rin = 0.040

Oumax = 28.3°
h=—12 > 12
k=—-19 > 17
I=-14 > 16

H-atom parameters constrained

w = 1/[o*(F,2) + (0.0752P)%]
where P = (F,” + 2F2)/3

(A/6) max < 0.001

APmax = 047 ¢ A3

Apmin = =022 ¢ A3

Table 1

Selected geometric parameters (A, °).
Mn—N1 2239 (3)
Mn—N3 2242 (3)
N1'—Mn—N1 101.85 (18)
N1—Mn—N3 163.43 (12)
N1—Mn—N3 92.56 (12)
N3'—Mn—N3 74.57 (16)

Symmetry code: (i) —x +1,y, —z +3.

Mn—N2 2247 (3)
N1—Mn—N2! 99.66 (12)
N1—Mn—N2 74.42 (13)
N3—Mn—N2 92.01 (11)
N2'—Mn—N2 170.82 (18)

All H atoms were positioned geometrically and allowed to ride on
their respective carrier atoms [C—H = 0.93 A and Uso(H) =
1.2U.q(C)]. The F atoms (particularly F13, F22 and F23) displayed
relatively large displacement factors so that the anions appear to be
partially disordered. Atoms F22 and F23 were modelled aniso-
tropically as disordered over two sites, with a site occupancy factor of
0.58 (3) for the major component.

Data collection: SMART (Bruker, 2000); cell refinement: SMART;
data reduction: SAINT (Bruker, 2000); program(s) used to solve
structure: SHELXS97 (Sheldrick, 1990); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
ORTEP-3 (Farrugia, 1997); software used to prepare material for
publication: SHELXL97.

This work was supported by the Korea Research Founda-
tion (grant No. KRF-2003-003-C00071).
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