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The title compound, [Ru(C10H8N2)(C16H13N3)(CO)](PF6)2�-
2C3H6O, shows highly distorted octahedral geometry about

the Ru atom because of the restrictions of the terdentate

ligand, which includes a metallacyclic ring, and the chelating

2,20-bipyridine ligand. The terdentate ligand is bound facially

to the Ru atom.

Comment

We have been investigating the chemical reactions and

molecular structures of ruthenium complexes with poly-

pyridine ligands for several years (Gibson et al., 1997, 1998,

2001). In the course of these investigations, the title

compound, (I), was prepared. The facial relationship of the

methylene carbon (C1) and pyridyl N atoms (N3 and N4) in

(I) was established prior to the ring-closure reaction resulting

from intramolecular alkylation of a pendant pyridyl nitrogen

(N5), which afforded the title compound. An ORTEP-3

diagram (Farrugia, 1997) of (I) (Fig. 1) illustrates the struc-

tures of the independent entities. The dication in (I) is

formally related to that in [Ru(tpy)(bpy)(CO)](PF6)2 (bpy is

2,20-bipyridine and tpy is 2,20:60,200-terpyridine) (Nagao et al.,

1994) since both possess bpy, CO and related terdentate

ligands, but the tpy ligand in the latter compound occupies

meridional sites on the Ru atom. The constraints imposed by

the terdentate ligand in (I) and the chelating bpy ligand ensure

that distorted octahedral geometry will result about the Ru

atom. Thus, the C2ÐRu1ÐN3 bond angle is considerably less

than linear (see Table 1) as a result of the steric demands of

the six-membered metallacyclic ring, and is bent away from

that ring. Also, the C1ÐRu1ÐN4 and N3ÐRu1ÐN4 bond

angles are much less than 90�.

A more closely related structure is that of cis-[Ru(�2-

tpy)(bpy)(CO)(COOH)]PF6 (Gibson et al., 1998), which has

the two carbon ligands cis as in (I). In this structure, the

carboxyl H atom is hydrogen bonded to the pendant pyridyl

group of the tpy ligand, forming an eight-membered metal-

lacyclic ring. The remaining ligands are arranged around the

Ru atom in the same manner as in (I), with the carboxyl
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carbon (C1) and atoms N3 and N4 of the tpy ligand in facial

positions. The hydrogen-bonded metallacyclic ring present in

the acid complex does not impose unusual geometric

constraints on the Ru coordination environment, as evidenced

by the C1ÐRu1ÐN4 angle of 92.6 (2)�. However, the analo-

gous angle in the title compound is severely contracted

[77.92 (10)�], resulting from bonding limitations of the

methyleneterpyridyl ligand. Other less prominent distortions

involving the coordination of the Ru atom are observed in

Table 1.

Experimental

In a Schlenk ¯ask, 0.050 g of [Ru(�2-tpy)(bpy)(CO)(CH2OH)]PF6

[isomer 4b in Gibson et al. (2001)] was dissolved in CH2Cl2 (25 ml)

under nitrogen. HBF4 etherate (10 ml) was then injected into the

¯ask through a septum and the mixture was stirred for 30 min, then

evaporated to dryness. The residue was dissolved in acetone (20 ml)

and a saturated solution of NH4PF6 (5 ml) was added. The solution

was concentrated to one third of its original volume, resulting in

precipitation of a red solid. Crystallization from acetone afforded

orange block-shaped crystals.

Crystal data

[Ru(C10H8N2)(C16H13N3)-
(CO)](PF6)2�2C3H6O

Mr = 938.65
Triclinic, P1
a = 12.0293 (15) AÊ

b = 13.1788 (17) AÊ

c = 13.8881 (18) AÊ

� = 68.211 (2)�

� = 72.262 (2)�


 = 67.135 (2)�

V = 1850.4 (4) AÊ 3

Z = 2
Dx = 1.685 Mg mÿ3

Mo K� radiation
Cell parameters from 6669

re¯ections
� = 2.2±25.1�

� = 0.61 mmÿ1

T = 90 (2) K
Block, orange
0.23 � 0.19 � 0.15 mm

Data collection

Bruker SMART APEX CCD
diffractometer

! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.852, Tmax = 0.909

13720 measured re¯ections

6536 independent re¯ections
6284 re¯ections with I > 2�(I)
Rint = 0.013
�max = 25.1�

h = ÿ14! 13
k = ÿ15! 15
l = ÿ16! 16

Refinement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.034
wR(F 2) = 0.089
S = 1.04
6536 re¯ections
572 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.042P)2

+ 2.9426P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.01
��max = 2.02 e AÊ ÿ3

��min = ÿ0.90 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Ru1ÐN1 2.079 (2)
Ru1ÐN2 2.141 (2)
Ru1ÐN3 2.145 (2)
Ru1ÐN4 2.048 (2)

Ru1ÐC1 2.108 (3)
Ru1ÐC2 1.846 (3)
O2ÐC2 1.153 (3)
N5ÐC1 1.510 (3)

N1ÐRu1ÐN2 77.12 (9)
N1ÐRu1ÐN4 167.70 (9)
N2ÐRu1ÐN3 80.53 (8)
N3ÐRu1ÐN4 76.52 (9)
N1ÐRu1ÐC1 104.65 (10)
N2ÐRu1ÐC1 178.13 (10)

N3ÐRu1ÐC1 98.77 (10)
N3ÐRu1ÐC2 171.23 (10)
N4ÐRu1ÐC1 77.92 (10)
C1ÐRu1ÐC2 89.16 (11)
Ru1ÐC1ÐN5 107.35 (16)
Ru1ÐC2ÐO2 176.5 (2)

One of the hexa¯uorophosphate anions was modeled with a

spinning-top disorder using two four-atom groups of half-occupancy

F atoms (F3a±F6a and F3b±F6b) in addition to the two full-occupancy

F atoms (F1 and F2). The second hexa¯uorophosphate anion has a

slipped tumbling disorder that was modeled with one 80% occupancy

(P2a/F7a±F12a) and one 20% occupancy (P2b/F7b±F12b) set of

restrained P and F atoms. The ratio for the anion disorder was ®xed at

80:20% after being determined from unstable re®nement of the F-

atom occupancies. H atoms were positioned geometrically (CÐH =

0.95±0.99 AÊ ) and re®ned using a riding model. Methylene H atoms

were included as ®xed contributions with Uiso(H) = 1.2Ueq(C), while

methyl groups of the acetone molecules were allowed to ride (the

torsion angle which de®nes its orientation was allowed to re®ne) on

the attached C atom, and these atoms were assigned Uiso(H) =

1.5Ueq(C). Aromatic H atoms were assigned Uiso(H) = 1.2Ueq(C). The

maximum residual electron density was 1.97 AÊ from atom F9a.

Data collection: SMART (Bruker, 2002); cell re®nement: SAINT

(Bruker, 2002); data reduction: SAINT; program(s) used to solve

structure: SHELXS90 (Sheldrick, 1990); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

SHELXTL (Bruker, 2001); software used to prepare material for

publication: SHELXTL.
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Figure 1
An ORTEP-3 view (Farrugia, 1997) of the title compound, showing 40%
probability displacement ellipsoids. H atoms and one disorder component
of each anion have been omitted.
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