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The crystal structure of the title compound,
(Cy4H,P),[Fe(Cs6H0N4) (CN),]-2C3HgO, is constructed from
a tetrahedral Ph,P* (tetraphenylphosphonium) cation, one
[Fe(tbp)(CN),]*~ anion (tbp = tetrabenzoporphyrin in its
doubly deprotonated form), located on a centre of inversion,
and an acetone molecule as crystallization solvent. Since the
molecular structure of the M(tbp) moiety is insensitive to the
kind of metal ion and its oxidation state, bond lengths and
angles in the [Fe(tbp)(CN),]*” anion are similar to those in
other M(tbp) compounds. The Fe** ion, located on a centre of
inversion, is coordinated by four N atoms of tpb in the
equatorial plane and by two C atoms of the cyanide anion at
axial positions in a slightly distorted octahedral configuration.
The packing is stabilized by C—H- - -N interactions between
the Ph,P* cation and the CN~ ligand of the [Fe(tbp)(CN),]*~
anion, and by C—H- -7 interactions between the Ph,P"
cation, acetone solvent molecules and the [Fe(tbp)(CN),]*~
anion.

Keywords: crystal structure; tetrabenzoporphine; iron(ll) complex; C—
H---N interactions; C—H- - -7 interactions.

CCDC reference: 1045739

1. Related literature

For [Fe(tbp)(CN),]” and [Co(tbp)(CN),]” complexes, see:
Matsuda et al. (2011, 2014); Nishi et al. (2015). The crystal
structure of metal-free tbp was reported by Aramaki &
Mizuguchi (2003).

2. Experimental

2.1. Crystal data

(CrqHoP),[Fe(CasHaoN4)(CN),]--
2C;H;0

M, = 1411.35

Triclinic, P1

a=118412(3) A

b =12.7764 (3) A

c=13.8298 (3) A

o = 67217 (1)°

2.2. Data collection

Rigaku R-AXIS RAPID
diffractometer

Absorption correction: multi-scan
(ABSCOR,; Higashi, 2001)
Tmin = 0.764, Tyax = 1.000

2.3. Refinement

R[F? > 20(F?%)] = 0.068
wR(F?) = 0.198

S =098

6348 reflections

2 CH4COCH;

B =66915 (1)°

y = 85.510 (1)°
V=1767.88 (7) A’
Z=1

Cu Ko radiation

# =259 mm!
T=120K

0.20 x 0.10 x 0.05 mm

20279 measured reflections
6348 independent reflections
3518 reflections with I > 20(1)
Rine = 0.065

469 parameters

H-atom parameters constrained
ApPmax =071 ¢ A3

Apmin = —0.36 ¢ A2

Table 1 .
Hydrogen-bond geometry (A, °).

Cgl, Cg2, Cg3 and Cg4 are the centroids of the N2/C11/C12/C17/C18, C12-
C17, C26-C31 and N1/C2/C3/C8/C9 rings, respectively.

D—H---A D—H H---A D---A D—H.---A
C34—H22. - -N3' 0.95 2.57 3.292 (7) 133
C41—H28- - -N3' 0.95 245 3.181 (7) 134
C28—H17---Cgl' 0.95 2.63 3.446 (4) 145
C29—H18. - -.Cg2™ 0.95 2.76 3.582 (4) 145
C33—H21.--Cg3™ 0.95 2.90 3.729 (5) 147
C35—H23.--Cgd! 0.95 2.92 3.733 (4) 145
C45—H32---Cg2" 0.98 2.99 3.798 (6) 141
C45—H33. - -Cgl" 0.98 2.87 3.469 (5) 120

Symmetry codes: (i) —x+1,—y+1, —z; (ii) —x+1, —y, —z; (iii) x,y,z+1; (iv)
—x+1,—y+1,—z+1L () —x+1, -y, —z+1

Data collection: RAPID-AUTO (Rigaku, 1999); cell refinement:
RAPID-AUTO; data reduction: RAPID-AUTO; program(s) used to
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al.,
2006); software used to prepare material for publication: Yadokari-
XG (Wakita, 2001) and pubICIF (Westrip, 2010).
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Supporting information for this paper is available from the IUCr
electronic archives (Reference: WM5120).
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Crystal structure of bis(tetraphenylphosphonium) bis(cyanido-xC)(29H,31H-
tetrabenzolb,g,/,qlporphinato-x*N*,N*° N*' N*?)ferrate(ll) acetone disolvate

Miki Nishi, Masaki Matsuda, Norihisa Hoshino and Tomoyuki Akutagawa

S$1. Synthesis and crystallization

Fe(tbp) and (Ph4P)[Fe(tbp)(CN),] were synthesized by the procedure reported by Nishi ez al. (2015). Electroreduction of
(PhsP)[Fe(tbp)(CN),] in acetone gave black single crystals of the title compound (Ph4P),[Fe(tbp)(CN),].

S2. Refinement

All hydrogen atoms were positioned geometrically with C—H = 0.95 A for aromatic and C—H = 0.98 A for methyl, and
they were constrained to ride on their parent atoms with Uio(H) = 1.2U(C) for aromatic and Ui,,(H) = 1.5 Ue(C) for

methyl. Reflection 6 12 0 was obstructed from the beam stop and was omitted from the refinement.

ca1 O‘-m
C40 Cc42 c3s -y )C44
4
C39 C43 C46
C35
yC14 G338 C34
Cc21
c22 20/ 033031
C26
C30
C25 C28 C29
C24

Figure 1
The PhsP*, [Fe(tbp)(CN),]* and acetone molecular units in the title compound. Displacement ellipsoids are drawn at the

30% probability level. [Symmetry code: i) -x, -y, -z.]
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Figure 2

The packing of the title compound viewed down [010].

Bis(tetraphenylphosphonium) bis(cyanido-xC)(29H,31H-tetrabenzolb,g,/,qlporphinato-

K*N?, N3 N3 NP2 ferrate(ll) acetone disolvate

Crystal data

(Ca4HyP)2[Fe(C36H20N4)(CN),]-2C3HO
M,=1411.35

Triclinic, P1

a=11.8412(3) A

b=12.7764 (3) A

c=13.8298 3) A

a=67217 (1)°

p=66915(1)°

y=285.510 (1)°

V=1767.88 (7) A3

Data collection

Rigaku R-AXIS RAPID
diffractometer

Radiation source: fine-focus sealed tube

Graphite monochromator

 scans

Absorption correction: multi-scan
(ABSCOR; Higashi, 2001)

Twin = 0.764, Trax = 1.000

zZ=1

F(000) =738

D,=1.326 Mg m™

Cu Ka radiation, 1 = 1.54187 A

Cell parameters from 9659 reflections
6=3.8-68.1°

4 =259 mm!

T=120K

Block, black

0.20 x 0.10 x 0.05 mm

20279 measured reflections
6348 independent reflections
3518 reflections with 7> 20(1)
R =0.065

Ormax = 68.2°, Opin = 3.8°
h=-14—14

k=-14—14

[=-16—16
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Refinement

Refinement on F?

Least-squares matrix: full

R[F?>20(F*)] =0.068

wR(F?)=0.198

§=0.98

6348 reflections

469 parameters

0 restraints

Primary atom site location: structure-invariant
direct methods

Secondary atom site location: difference Fourier
map

Special details

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[6*(F,?) + (0.0991P)?]
where P = (F,> + 2F2)/3

(A/G)max < 0.001

Apmx=0.71 ¢ A7

Apmin=—0.36 ¢ A7

Extinction correction: SHELXL97 (Sheldrick,
2008), F¢'=kFc[1+0.001xFc?A%/sin(26)]

Extinction coefficient: 0.0038 (5)

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry.
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving L.s. planes.

Refinement. Refinement of F? against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F?,
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F? > o(F?) is used
only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F?
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (42)

X y z Uio™Ueq

Fel 0.0000 0.0000 0.0000 0.0631 (3)
N1 ~0.0906 (3) 0.1372 3) 0.0160 (2) 0.0632 (8)
N2 0.1223 (3) 0.0411 (3) 0.0499 (2) 0.0607 (8)
N3 0.1490 (3) 0.1625 (3) ~0.2526 (3) 0.0708 (9)
Cl ~0.2519 (3) 0.1171 (3) ~0.0458 (3) 0.0642 (10)
H1 —0.3217 0.1499 —0.0597 0.077*

2 ~0.1919 (4) 0.1733 (3) ~0.0101 (3) 0.0633 (10)
C3 ~0.2255 (4) 0.2805 (3) 0.0038 (3) 0.0626 (10)
C4 ~0.3147 (4) 0.3540 (3) ~0.0154 (3) 0.0700 (11)
H2 —0.3725 0.3357 —0.0397 0.084*

Cs ~0.3175 (4) 0.4548 (3) 0.0017 (3) 0.0727 (11)
H3 —0.3770 0.5064 —0.0119 0.087*

C6 ~0.2325 (4) 0.4806 (3) 0.0392 (3) 0.0708 (11)
H4 —0.2353 0.5498 0.0501 0.085*

c7 ~0.1459 (4) 0.4077 (3) 0.0602 (3) 0.0647 (10)
HS5 —0.0904 0.4247 0.0876 0.078*

c8 ~0.1409 (3) 0.3070 (3) 0.0403 (3) 0.0614 (10)
9 ~0.0590 (4) 02171 (3) 0.0474 (3) 0.0633 (10)
C10 0.0401 (4) 0.2143 (3) 0.0756 (3) 0.0652 (10)
H6 0.0517 0.2740 0.0965 0.078*

cl1 0.1248 (3) 0.1345 (3) 0.0770 (3) 0.0641 (10)
Cl12 0.2283 (4) 0.1355 (3) 0.1073 (3) 0.0659 (10)
C13 0.2707 (4) 0.2092 (4) 0.1409 (3) 0.0710 (11)
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H7
Cl4
H8
C15
H9
Cl6
HI10
C17
C18
C19
P1
C20
C21
HI11
C22
H12
C23
HI13
C24
H14
C25
HI5
C26
C27
Hl16
C28
H17
C29
HI18
C30
HI19
C31
H20
C32
C33
H21
C34
H22
C35
H23
C36
H24
C37
H25
C38
C39
H26
C40

0.2286
0.3761 (4)
0.4072
0.4377 (4)
0.5101
0.3938 (4)
0.4346
0.2886 (4)
0.2207 (4)
0.0970 (3)
0.58963 (9)
0.4674 (4)
0.4919 (4)
0.5736
0.3987 (5)
0.4169
0.2798 (5)
0.2159
0.2530 (4)
0.1712
0.3463 (4)
0.3281
0.5437 (3)
0.4390 (3)
0.3935
0.4017 (4)
0.3278
0.4711 (4)
0.4453
0.5782 (4)
0.6273
0.6130 (4)
0.6847
0.7236 (4)
0.7121 (4)
0.6330
0.8169 (4)
0.8098
0.9311 (4)
1.0023
0.9432 (4)
1.0225
0.8384 (4)
0.8462
0.6318 (4)
0.6386 (4)
0.6145
0.6812 (4)

0.2739
0.1848 (4)
0.2346
0.0903 (4)
0.0762
0.0151 (4)
~0.0508
0.0396 (3)
~0.0179 (3)
0.0993 (3)
0.29255 (9)
0.3415 (3)
0.3757 (4)
0.3774
0.4070 (4)
0.4307
0.4047 (4)
0.4245
0.3735 (4)
0.3732
0.3429 (3)
0.3224
0.2790 (3)
0.2088 (3)
0.1653
0.2025 (3)
0.1582
0.2603 (3)
0.2547
0.3266 (3)
0.3644
0.3371 (3)
0.3844
0.3919 (3)
0.5078 (4)
0.5348
0.5832 (4)
0.6621
0.5443 (4)
0.5969
0.4301 (4)
0.4035
0.3537 (4)
0.2747
0.1582 (3)
0.0666 (4)
0.0719
~0.0337 (4)

0.1484
0.1630 (3)
0.1847
0.1544 (3)
0.1699
0.1230 (3)
0.1180
0.0992 (3)
0.0635 (3)
~0.1600 (3)
0.46006 (8)
0.4124 (3)
0.2970 (4)
0.2446
0.2584 (4)
0.1794
0.3323 (4)
0.3047
0.4472 (4)
0.4986
0.4864 (4)
0.5650
0.6049 (3)
0.6914 (3)
0.6743
0.8011 (3)
0.8587
0.8277 (3)
0.9040
0.7441 (3)
0.7631
0.6319 (3)
0.5736
0.3697 (3)
0.3189 (3)
0.3281
0.2549 (3)
0.2191
0.2431 (3)
0.2004
0.2925 (3)
0.2831
0.3563 (3)
0.3909
0.4509 (3)
0.5426 (3)
0.6146
0.5290 (4)

0.085*
0.0770 (12)
0.092*
0.0743 (11)
0.089*
0.0713 (11)
0.086*
0.0663 (10)
0.0628 (10)
0.0612 (10)
0.0668 (3)
0.0688 (11)
0.0797 (12)
0.096*
0.0918 (14)
0.110%
0.0914 (14)
0.110%
0.0896 (14)
0.107*
0.0777 (12)
0.093*
0.0636 (10)
0.0686 (10)
0.082*
0.0689 (10)
0.083*
0.0732 (11)
0.088*
0.0753 (11)
0.090*
0.0694 (11)
0.083*
0.0646 (10)
0.0752 (11)
0.090*
0.0814 (13)
0.098*
0.0826 (13)
0.099*
0.0857 (13)
0.103*
0.0746 (11)
0.090*
0.0679 (10)
0.0843 (13)
0.101*
0.0928 (14)
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H27 0.6843 —-0.0975 0.5925 0.111*
C41 0.7186 (4) —0.0409 (4) 0.4251 (3) 0.0811 (12)
H28 0.7492 —0.1091 0.4164 0.097*
C42 0.7123 (4) 0.0496 (4) 0.3336 (4) 0.0839 (13)
H29 0.7381 0.0439 0.2617 0.101*
C43 0.6688 (4) 0.1485 (4) 0.3452 (3) 0.0785 (12)
H30 0.6637 0.2107 0.2816 0.094*
C44 0.9787 (5) 0.1696 (6) 0.5651 (5) 0.119 (2)
C45 0.9684 (5) 0.0429 (5) 0.6275 (4) 0.129 (2)
H31 1.0248 0.0088 0.5762 0.193*
H32 0.8837 0.0120 0.6538 0.193*
H33 0.9901 0.0251 0.6933 0.193*
C46 0.9225 (5) 0.2432 (6) 0.6308 (5) 0.141 (2)
H34 0.9285 0.3222 0.5776 0.212%*
H35 0.9665 0.2393 0.6790 0.212%
H36 0.8356 0.2163 0.6789 0.212%*
Ol 1.0386 (3) 0.2122 (3) 0.4591 (3) 0.1390 (15)
Atomic displacement parameters (42)

Ull U22 l]}} UIZ U13 (]23
Fel 0.0676 (6) 0.0566 (6) 0.0485 (5) —0.0194 (4) —0.0090 (4) —0.0133 (4)
N1 0.071 (2) 0.0558 (19) 0.0446 (106) —0.0205 (16) —0.0090 (15) —0.0100 (14)
N2 0.0626 (19) 0.0485 (18) 0.0501 (16) —0.0144 (15) —0.0066 (15) —0.0106 (14)
N3 0.077 (2) 0.062 (2) 0.0551 (18) —-0.0193 (17) —0.0078 (17) —0.0175 (16)
Cl 0.066 (2) 0.059 (2) 0.059 (2) —0.0122 (19) —0.0180 (19) —0.0174 (19)
C2 0.070 (2) 0.058 (2) 0.0459 (19) -0.013 (2) —0.0130 (18) —0.0115 (18)
C3 0.071 (2) 0.053 (2) 0.0461 (19) -0.017 (2) —0.0084 (18) —0.0117 (17)
C4 0.079 (3) 0.063 (3) 0.057 (2) —0.008 (2) —-0.020 (2) —-0.016 (2)
C5 0.081 (3) 0.061 (3) 0.065 (2) —0.004 (2) —-0.021 (2) —-0.021 (2)
C6 0.085 (3) 0.059 (3) 0.056 (2) —-0.013 (2) —-0.016 (2) —0.0188 (19)
C7 0.074 (2) 0.059 (2) 0.047 (2) —0.018 (2) —0.0132 (18) —0.0128 (18)
C8 0.067 (2) 0.052 (2) 0.0452 (19) —0.0191 (19) —0.0066 (17) —0.0106 (17)
Cc9 0.068 (2) 0.058 (2) 0.048 (2) —0.021 (2) —0.0099 (18) —0.0124 (18)
C10 0.072 (3) 0.056 (2) 0.054 (2) —-0.017 (2) —0.0136 (19) —0.0151 (18)
Cl1 0.062 (2) 0.060 (2) 0.054 (2) -0.017 (2) —0.0110 (18) —0.0135 (19)
C12 0.070 (2) 0.061 (3) 0.049 (2) -0.019 (2) —0.0112 (18) —-0.0125 (19)
C13 0.078 (3) 0.067 (3) 0.057 (2) —0.013 (2) —0.019 (2) -0.017 (2)
Cl4 0.092 (3) 0.063 (3) 0.065 (2) —-0.019 (2) —0.022 (2) —-0.018 (2)
C15 0.082 (3) 0.070 (3) 0.061 (2) —0.018 (2) —0.023 (2) —-0.016 (2)
Clé6 0.079 (3) 0.063 (3) 0.060 (2) —0.013 (2) —-0.019 (2) -0.017 (2)
C17 0.070 (3) 0.059 (2) 0.052 (2) -0.017 (2) —0.0132 (19) —0.0105 (18)
C18 0.071 (2) 0.055 (2) 0.048 (2) —-0.016 (2) —0.0112 (18) —0.0154 (18)
C19 0.065 (2) 0.055 (2) 0.057 (2) —0.0157 (18) —0.0117 (19) —0.0239 (19)
P1 0.0737 (7) 0.0586 (6) 0.0496 (6) —0.0164 (5) —0.0083 (5) —0.0145 (5)
C20 0.074 (3) 0.058 (2) 0.057 (2) —0.011 (2) —0.014 (2) —0.0137 (19)
C21 0.088 (3) 0.074 (3) 0.069 (3) —0.006 (2) —0.025 (2) —0.024 (2)
C22 0.111 (4) 0.083 (3) 0.079 (3) —-0.010 (3) —0.040 (3) —0.024 (3)
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C23 0.097 (4) 0.074 (3) 0.093 (4) —-0.018 (3) —0.042 (3) —-0.013 (3)
C24 0.081 (3) 0.071 (3) 0.093 (3) —0.017 (2) —0.028 (3) —0.010 (3)
C25 0.078 (3) 0.065 (3) 0.067 (3) —0.021 (2) —-0.015 (2) —-0.010 (2)
C26 0.069 (2) 0.057 (2) 0.051 (2) —0.0120 (19) —0.0112 (18) —0.0165 (17)
C27 0.075 (2) 0.062 (2) 0.055 (2) -0.017 (2) —0.0120 (19) —0.0177 (19)
C28 0.072 (2) 0.062 (2) 0.053 (2) —0.008 (2) —0.0110 (19) —0.0146 (19)
C29 0.087 (3) 0.062 (3) 0.057 (2) —-0.010 (2) -0.017 (2) —0.0183 (19)
C30 0.086 (3) 0.069 (3) 0.061 (2) —0.016 (2) —0.018 (2) —-0.022 (2)
C31 0.071 (2) 0.062 (2) 0.058 (2) —0.014 (2) —0.0109 (19) —0.0171 (19)
C32 0.069 (2) 0.061 (2) 0.050 (2) —0.016 (2) —0.0108 (19) —0.0164 (18)
C33 0.081 (3) 0.067 (3) 0.060 (2) —0.018 (2) —0.008 (2) —-0.022 (2)
C34 0.099 (3) 0.062 (3) 0.061 (2) —0.026 (3) —0.008 (2) —-0.019 (2)
C35 0.079 (3) 0.085 (3) 0.055 (2) —0.035 (3) —0.004 (2) —0.015 (2)
C36 0.075 (3) 0.095 (4) 0.064 (3) —-0.019 (3) -0.013 (2) —0.017 (2)
C37 0.076 (3) 0.071 (3) 0.060 (2) —0.011 (2) —-0.020 (2) -0.012 (2)
C38 0.075 (2) 0.052 (2) 0.056 (2) —0.0189 (19) —0.0066 (19) —0.0147 (19)
C39 0.110 (4) 0.068 (3) 0.057 (2) —0.002 (3) —0.017 (2) —0.020 (2)
C40 0.124 (4) 0.062 (3) 0.063 (3) —0.001 (3) —-0.014 (3) —0.016 (2)
C41 0.089 (3) 0.065 (3) 0.061 (3) —0.015 (2) —0.004 (2) —0.018 (2)
C42 0.098 (3) 0.071 (3) 0.069 (3) —0.005 (3) —0.016 (2) —0.028 (2)
C43 0.096 (3) 0.066 (3) 0.058 (2) —0.006 (2) —0.016 (2) —-0.019 (2)
C44 0.086 (4) 0.147 (6) 0.086 (4) —0.038 (4) —0.034 (3) 0.004 (4)
C45 0.128 (4) 0.127 (5) 0.088 (4) —0.052 (4) —0.033 (3) 0.004 (3)
C46 0.096 (4) 0.177 (6) 0.107 (5) 0.018 (4) —0.020 (4) —0.033 (5)
Ol 0.124 (3) 0.157 (4) 0.083 (3) —0.039 (3) —-0.029 (2) 0.004 (2)
Geometric parameters (A, ©)

Fel—C19 1.971 (4) C22—C23 1.372 (6)
Fel—C19 1.971 (4) C22—HI12 0.9500

Fel—N2 2.008 (3) C23—C24 1.386 (6)
Fel—N2i 2.008 (3) C23—H13 0.9500

Fel—N1! 2.023 (3) C24—C25 1.380 (6)
Fel—NI1 2.023 (3) C24—H14 0.9500

N1—C9 1.380 (4) C25—HI15 0.9500

N1—C2 1.380 (5) C26—C31 1.384 (5)
N2—C18 1.373 (5) C26—C27 1.397 (4)
N2—C11 1.387 (4) C27—C28 1.375 (5)
N3—C19 1.154 (4) C27—H16 0.9500

Cl—C2 1.377 (5) C28—C29 1.378 (5)
Cl1—Cl18 1.378 (5) C28—H17 0.9500

Cl1—HI1 0.9500 C29—C30 1.387 (5)

C2—C3 1.460 (5) C29—HI18 0.9500

C3—C4 1.392 (5) C30—C31 1.394 (5)
C3—C8 1.398 (5) C30—H19 0.9500

C4—C5 1.392 (5) C31—H20 0.9500

C4—H2 0.9500 C32—C37 1.374 (5)
C5—Co6 1.408 (5) C32—C33 1.393 (5)
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C5—H3
C6—C7
C6—H4
C7—C8
C7—HS5
Cc8—C9
C9—C10
C10—Cl11
C10—H6
Cl1—C12
C12—C17
C12—C13
C13—Cl14
C13—H7
C14—C15
C14—HS8
C15—Cl16
C15—H9
Cl6—C17
Cl16—H10
C17—C18
C18—cCli
P1—C38
P1—C20
P1—C32
P1—C26
C20—C21
C20—C25
C21—C22
C21—HI1

C19—Fel—CI19
Cl19—Fel—N2
C19—Fel—N2
C19'—Fel—N2i
C19—Fel—N2!
N2—Fel—N2!
C19—Fel—N1!
C19—Fel—N1
N2—Fel—N1!
N2i—Fel—N1i
C19—Fel—N1
C19—Fel—NI1
N2—Fel—N1
N2i—Fel—N1
N1i—Fel—N1
C9—NI—C2
C9—NI1—Fel

0.9500
1.371 (5)
0.9500

1.408 (5)
0.9500

1.443 (5)
1.368 (5)
1.373 (5)
0.9500

1.445 (5)
1.389 (5)
1.397 (5)
1.383 (5)
0.9500

1.382 (6)
0.9500

1.400 (5)
0.9500

1.392 (5)
0.9500

1.454 (5)
1.378 (5)
1.788 (4)
1.792 (4)
1.795 (4)
1.797 (4)
1.392 (5)
1.401 (5)
1.376 (6)
0.9500

180.0
89.10 (12)
90.90 (12)
90.90 (12)
89.10 (12)
180.0
87.27 (13)
92.73 (13)
90.33 (13)
89.67 (13)
92.73 (13)
87.27 (13)
89.67 (13)
90.33 (13)
180.0
106.4 (3)
127.1 3)

C33—C34
C33—H21
C34—C35
C34—H22
C35—C36
C35—H23
C36—C37
C36—H24
C37—H25
C38—C39
C38—C43
C39—C40
C39—H26
C40—C41
C40—H27
C41—C42
C41—H28
C42—C43
C42—H29
C43—H30
C44—01

C44—C46
C44—C45
C45—H31
C45—H32
C45—H33
C46—H34
C46—H35
C46—H36

C22—C21—C20
C22—C21—HI11
C20—C21—HI11
C23—C22—C21
C23—C22—H]12
C21—C22—H]12
C22—C23—C24
C22—C23—H13
C24—C23—H13
C25—C24—C23
C25—C24—H14
C23—C24—H14
C24—C25—C20
C24—C25—HI15
C20—C25—H15
C31—C26—C27
C31—C26—P1

1.385 (5)
0.9500
1.372 (6)
0.9500
1.375 (6)
0.9500
1.391 (5)
0.9500
0.9500
1.379 (5)
1.404 (5)
1.394 (5)
0.9500
1.366 (5)
0.9500
1.368 (6)
0.9500
1.369 (5)
0.9500
0.9500
1.255 (6)
1.498 (8)
1.499 (8)
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800

120.4 (4)
119.8
119.8
121.1 (4)
119.5
119.5
119.8 (5)
120.1
120.1
119.4 (5)
120.3
120.3
121.2 (4)
119.4
119.4
119.4 (3)
120.1 (3)
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C2—N1—Fel
C18—N2—C11
C18—N2—Fel
Cl11—N2—Fel
c2—Cl1—C18!
C2—Cl1—HI1
C18—Cl1—HI
C1—C2—NI
C1—C2—C3
N1—C2—C3
C4—C3—C8
C4—C3—C2
C8—C3—C2
C5—C4—C3
C5—C4—H2
C3—C4—H2
C4—C5—C6
C4—C5—H3
C6—C5—H3
C7T—C6—C5
C7—C6—H4
C5—C6—H4
C6—C7—C8
C6—C7—HS
C8—C7—HS5
C3—C8—C7
C3—C8—C9
C7—C8—C9
C10—C9—N1
C10—C9—C8
NI—C9—C8
C9—C10—Cl11
C9—C10—H6
C11—C10—H6
C10—C11—N2
C10—C11—C12
N2—C11—C12
C17—C12—C13
C17—C12—Cl11
C13—C12—Cl1
C14—C13—C12
Cl14—C13—H7
C12—C13—H7
C15—C14—C13
C15—C14—H8
C13—C14—HS8
Cl14—C15—Cl16
C14—C15—H9

126.4 (3)
106.3 (3)
126.6 (2)
127.1 3)
126.4 (4)
116.8
116.8
124.8 (4)
124.7 (4)
110.5 (3)
120.7 (4)
133.6 (4)
105.6 (4)
118.7 (4)
120.7
120.7
120.3 (4)
119.8
119.8
121.3 (4)
119.4
119.4
118.5 (4)
120.8
120.8
120.5 (4)
106.9 (3)
132.6 (4)
124.5 (4)
124.9 (4)
110.5 (3)
127.1 (4)
116.5
116.5
124.6 (4)
124.9 (4)
110.6 (4)
120.9 (4)
106.2 (4)
132.9 (4)
117.7 (4)
121.2
121.2
122.1 (4)
119.0
119.0
120.2 (4)
119.9

C27—C26—P1

C28—C27—C26
C28—C27—H16
C26—C27—H16
C27—C28—C29
C27—C28—H17
C29—C28—H17
C28—C29—C30
C28—C29—HI18
C30—C29—H18
C29—C30—C31
C29—C30—H19
C31—C30—H19
C26—C31—C30
C26—C31—H20
C30—C31—H20
C37—C32—C33
C37—C32—P1

C33—C32—P1

C34—C33—C32
C34—C33—H21
C32—C33—H21
C35—C34—C33
C35—C34—H22
C33—C34—H22
C34—C35—C36
C34—C35—H23
C36—C35—H23
C35—C36—C37
C35—C36—H24
C37—C36—H24
C32—C37—C36
C32—C37—H25
C36—C37—H25
C39—C38—C43
C39—C38—P1

C43—C38—P1

C38—C39—C40
C38—C39—H26
C40—C39—H26
C41—C40—C39
C41—C40—H27
C39—C40—H27
C40—C41—C42
C40—C41—H28
C42—C41—H28
C41—C42—C43
C41—C42—H29

120.5 (3)
120.1 (4)
119.9
119.9
120.2 (4)
119.9
119.9
120.5 (4)
119.7
119.7
119.2 (4)
120.4
120.4
120.4 (3)
119.8
119.8
119.9 (4)
119.3 (3)
120.7 (3)
119.4 (4)
120.3
120.3
120.3 (4)
119.9
119.9
120.6 (4)
119.7
119.7
119.5 (4)
120.3
120.3
120.4 (4)
119.8
119.8
119.1 (4)
121.5 (3)
119.2 (3)
119.5 (4)
120.2
120.2
120.5 (4)
119.8
119.8
120.3 (4)
119.8
119.8
120.3 (4)
119.8
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C16—C15—H9
C17—C16—Cl15
C17—C16—H10
C15—C16—H10
Cl12—C17—Cl16
C12—C17—CI18
Cl16—C17—C18
N2—C18—Cl!
N2—C18—C17
Cl'—C18—C17
N3—C19—Fel
C38—P1—C20
C38—P1—C32
C20—P1—C32
C38—P1—C26
C20—P1—C26
C32—P1—C26
C21—C20—C25
C21—C20—P1
C25—C20—P1

119.9
118.2 (4)
120.9
120.9
120.9 (4)
106.7 (4)
132.4 (4)
125.4 (4)
110.2 (3)
124.4 (4)
175.8 (3)
110.89 (19)
107.17 (18)
109.48 (18)
109.39 (18)
110.28 (18)
109.57 (17)
118.0 (4)
118.8 (3)
123.1 (3)

C43—C42—H29
C42—C43—C38
C42—C43—H30
C38—C43—H30
01—C44—C46

01—C44—C45

C46—C44—C45
C44—C45—H31
C44—C45—H32
H31—C45—H32
C44—C45—H33
H31—C45—H33
H32—C45—H33
C44—C46—H34
C44—C46—H35
H34—C46—H35
C44—C46—H36
H34—C46—H36
H35—C46—H36

119.8
120.3
119.9
119.9
121.3
119.2
119.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5

4)

(6)
O
&)

Symmetry code: (i) —x, =y, —z.

Hydrogen-bond geometry (4, °)

Cgl, Cg2, Cg3 and Cg4 are the centroids of the N2/C11/C12/C17/C18, C12—C17, C26—C31 and N1/C2/C3/C8/C9 rings, respectively.

D—H-4 D—H H-A DA D—HA4
C25—H15-N3i 0.95 2.74 3.404 (4) 127
C27—H16-N3# 0.95 2.66 3.259 (5) 121
C34—H22-N3ii 0.95 2.57 3.292 (7) 133
C41—H28-N3" 0.95 2.45 3.181 (7) 134
C28—H17-Cgli 0.95 2.63 3.446 (4) 145
C29—HI18-Cg2' 0.95 2.76 3.582 (4) 145
C33—H21-Cg3" 0.95 2.90 3.729 (5) 147
C35—H23-Cg4ii 0.95 2.92 3.733 (4) 145
C45—H32-Cg2" 0.98 2.9 3.798 (6) 141
C45—H33-Cgl" 0.98 2.87 3.469 (5) 120

Symmetry codes: (ii) x, y, z+1; (iii) —x+1, —y+1, —z; (iv) —x+1, =y, —z; (v) —x+1, =y+1, —z+1; (vi) —x+1, =y, —z+1.
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