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[(1,2,5,6-n)-Cycloocta-1,5-diene](1-ethyl-4-
isobutyl-1,2,4-triazol-5-ylidene)(triphenylphos-
phane)iridium(l) tetrafluoridoborate
dichloromethane hemisolvate
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A new triazole-based N-heterocyclic carbene Ir' cationic complex with a
tetrafluoridoborate  counter-anion and hemi-solvating dichloromethane,
[Ir(CgH;,)(CsH5N3)(CigH sP)|BF4-0.5CH,Cl,, has been synthesized and
structurally characterized. There are two independent ion pairs in the asym-
metric unit and one dichloromethane solvent molecule per two ion pairs. The
cationic complex exhibits a distorted square-planar conformation around the Ir"
atom, formed by a bidentate cycloocta-1,5,diene (COD) ligand, a triphenyl-
phosphane ligand, and an N-heterocyclic carbene (NHC). There are several
close non-standard H- - -F hydrogen-bonding interactions that orient the tetra-
fluoridoborate anions with respect to the Ir' complex molecules. The complex
shows promising catalytic activity in transfer hydrogenation reactions. The
structure was refined as a non-merohedral twin, and one of the COD molecules
is statistically disordered.
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Structure description

N-heterocyclic carbenes (NHCs) have been considered alternatives to phosphanes as
spectator ligands in homogeneous catalysis and can be tuned sterically and electronically
by having different substituent groups on the nitrogen atoms (Cazin, 2013; Diez-
Gonzalez et al., 2009; Rovis & Nolan, 2013; Ruff et al., 2016; Zuo et al., 2014; Diez-
Gonzéalez & Nolan, 2007; Gusev, 2009). Their catalytic activity in the transfer hydro-
genation of ketones and imines has also been reported (Albrecht ef al., 2002; Gnanamgari
et al., 2007). Many imidazole- and triazole-based NHC rhodium and iridium complexes
have been synthesized and structurally characterized (Herrmann et al., 2006; Wang & Lin
1998; Chianese et al., 2004). We continue to synthesize new imidazole- and triazole-based
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Figure 1

Molecular entities of the title compound (3) showing the atom-labeling
scheme and with displacement ellipsoids drawn at the 50% probability
level.

NHC complexes of rhodium and iridium, to study the effect of
different substituents on the NHCs and the other ligands
coordinated to the metal in transfer hydrogenation reactions
(Nichol et al., 2009, 2010, 2011, 2012; Idrees et al., 2017a,b;
Rood et al., 2021; Rushlow et al., 2021; Newman et al., 2021;
Castaldi et al., 2021; Maynard et al., 2023; Lerch et al., 2024a,b,
¢,d). The asymmetric unit of the title complex,
[Ir(CsHi2)(CisHisP)(CsHisN3)|[BFs]  (3), comprises  two
independent Ir' complex cations (A containing Irl and B
containing Irl’) and two independent tetrafluoridoborate

Figure 2
In the title compound (3), ethyl (C3 and C4) and isobutyl (C5-C7)
wingtips exhibit an anti configuration with regards to the NHC.

Table 1 .

Hydrogen-bond geometry (A, °).

D—H---A D—H H--A D---A D—H---A
C2—H2- - F8 . 0.95 232 318 (2) 149
C19—H19- - -F1" 0.95 2.50 3.380 (19) 154
C2—H2-. F5' 0.95 2.26 3171(18) 161

C13' —H13'- - -F2" 0.95 2.56 3.38(2) 144

C18 —H18'-- -F8 0.95 2.52 3.319 (16) 142
C33"—H33B---F3" 0.99 2.24 3.08 (3) 143

Symmetry codes: (i) x — %, -y+ %, z— %; (i) x — 1, y, z; (iii) x — %»)’ - % z.

counter-anions, Fig. 1. One dichloromethane solvent molecule
per two ion pairs was also found in the crystal, Fig. 1.

The coordination sphere around the Ir' ion is formed by the
bidentate (1,2,5,6-n)-cycloocta-1,5-diene (COD), NHC, and
triphenylphosphane ligands, resulting in a distorted square-
planar geometry. The distorted square-planar geometry
around the Ir' atoms is characterized by Cnuac— Ir—P bond
angles of 93.5 (5)° for cation A and 93.4 (4)° for cation B. The
N—C—N bond angles of the NHC ligand are 103.9 (10) and
103.7 (10)° for cations A and B, respectively. Other selected
bond lengths in cations A and B are Ir — Cnyyc = 2.035 (13) and
2.029 (12) A, and Ir—P = 2.323 (4) and 2.329 (4) A. The wing
tip substituents in the carbene ligand are anti with respect to
one another as shown in Fig. 2. Fig. 3 shows several close
F---H contacts (likely, non-standard hydrogen bonds) shown
as dotted orange lines stabilizing the orientation of [BF, ],
Table 1. Notably, the incorporated dichloromethane solvate
does not exhibit hydrogen-bonding interactions with the
cationic complex.

Synthesis and crystallization

The synthesis of 1-ethyl-4-isobutyl-1,2,4-triazolium bromide
(1) has been published previously (Lerch er al., 2024c). All
other compounds used in the syntheses, shown in Fig. 4, were
obtained from Sigma-Aldrich and Strem, and used as received;
all syntheses were performed under a nitrogen atmosphere.
NMR spectra were recorded at room temperature in CDCl;
on a 400 MHz (operating at 100 MHz for *C, and 162 MHz
for *'P) Varian spectrometer and referenced to the residual

Figure 3
Molecular packing diagram showing hydrogen-bonding interactions as
dotted orange lines.
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Figure 4
Reaction scheme for the synthesis of the title compound (3).

solvent peak (§ in p.p.m.). The title compound (3) was crys-
tallized by slow diffusion of pentane into a CH,Cl, solution.

Chloro[(1,2,5,6-n)-cycloocta-1,5-diene](1-ethyl-4-isobutyl-
1,2,4-triazol-5-ylidene)iridium(I) (2): Triazolium bromide (1)
(0.070 g, 0.298 mmol) and Ag,O (0.035 g, 0.149 mmol) were
stirred at room temperature in the dark for 1 h in CH,Cl,
(10 ml). The mixture was then filtered through Celite into
[Ir(cod)Cl], (0.100 g, 0.149 mmol), and stirred again in the
dark for 1.5 h. The resulting solution was filtered through
Celite and the solvent was removed under reduced pressure in
a rotavapor. The yellow-orange solid product (2) was dried
under vacuum. Yield: 0.129 g (88.5%). "H NMR: 6 7.83 (s, 1H,
N—C3H—N), 4.73 (g, 2H, N—CH, of ethyl), 4.64 (d, 2H,
N—CHj; of isobutyl), 4.58 (m, 2H, CH of COD), 4.20 (m, 2H,
CH of COD), 3.01, 2.84(m, 4H, CH, of COD), 2.48, 2.27 (m,
4H, CH, of COD), 1.88 (m, 1H, CH of isobutyl), 1.54 (¢, 3H,
CHj; of ethyl), 1.04 (d, 6H, CH; of isobutyl). >C NMR: §
182.54,142.17 (N—C3H—N), 86.33, 85.66 (CH of COD), 55.94
(N—CH, of isobutyl), 47.78 (N—CH, of ethyl), 33.99, 33.00,
30.06,29.03 (CH, of COD), 28.91 (CH of isobutyl), 20.28 (CH;
of isobutyl), 15.36 (CH; of ethyl).

[(1,2,5,6-n)-Cycloocta-1,5-diene](1-ethyl-4-isobutyl-1,2,4-
triazol-5-ylidene)(triphenylphosphane)iridium(I) tetrafluor-
idoborate (3): Triphenylphosphane (0.069 g, 0.264 mmol) and
AgBF, (0.051 g, 0.264 mmol) were added to (2) (0.129 g,
0.264 mmol) in CH,Cl, (15 ml). The solution was stirred in the
dark for 1.5 h. The resulting mixture was filtered through
Celite and the solvent was removed under reduced pressure.
The bright orange-red solid product (3) was dried under
vacuum. Yield: 0212 g (100%). '"H NMR: § 8.08 (s, 1H,
N—C3H—N), 7.48-7.25 (m, 15H, aromatic-H), 4.72 (g, 2H,
N—CH,; of ethyl), 4.47 (d, 2H, N—CH, of isobutyl), 4.24 (m,
2H, CH of COD), 4.08 (m, 2H, CH of COD), 2.60 (m, 4H, CH,
of COD), 2.48 (m, 2H, CH, of COD), 2.23 (m, 2H, CH, of
COD), 2.06 (m, 1H, CH of isobutyl), 1.23 (¢, 3H, CHj; of ethyl),
0.92 (d, 6H, CH; of isobutyl). *C NMR: § 178.03, 143.94
(N—C3H—N), 133.65-129.07 (Caromatic), 87.80, 87.69, 85.49,
8537 (CH of COD), 55.66 (N—CH, of isobutyl), 47.90
(N—CH, of ethyl), 31.68, 31.67, 31.20, 31.16 (CH, of COD),
28.09 (CH of isobutyl), 19.95 (CH3 of isobutyl), 13.83 (CH; of
ethyl).31P NMR: § 17.44.

Refinement

Crystal data and refinement details are summarized in Table 2.
The crystal grew as a non-merohedral twin. This was evident
due to the double spots in the diffraction pattern and only a
partial fit of all spots to the determined unit cell. Due to the
large number of overlaps and almost pseudo-merohedral
nature of the twinning, TWINROTMAT (Spek, 2020) was

Table 2

Experimental details.

Crystal data
Chemical formula

Mr

Crystal system, space group
Temperature (K)

a, b, c(A)

BC)

vV (A%)

V4

Radiation type

p (mm™)
Crystal size (mm)

Data collection
Diffractometer
Absorption correction

Tnin> Tmax
No. of measured, independent and
observed [I > 20([)] reflections

Rint o
(sin O/A)max (A7H

Refinement

R[F* > 20(F%)], wR(F?), S
No. of reflections

No. of parameters

No. of restraints

H-atom treatment,

Apmaxv Apmin (C A_B)
Absolute structure

[Tr(CgH12)(CsH1sN3)(CisHysP)]
BF,-0.5CH,Cl,

845.17

Monoclinic, Cc

100

13.19118 (17), 13.5580 (2),
38.8216 (7)

91.4236 (14)

6940.96 (18)

8

Mo Ka

4.02

0.17 x 0.11 x 0.02 x 0.81 (radius)

Rigaku XtaLAB Synergy-S

Multi-scan (CrysAlis PRO; Rigaku
OD, 2024)

0.072, 0.097

71611, 16962, 16233

0.056
0.667

0.051, 0.133, 1.08

16962

889

558

H-atom parameters constrained

191, —1.42

Twinning involves inversion, so
Flack parameter cannot be
determined

Computer programs: CrysAlis PRO (Rigaku OD, 2024), SHELXT (Sheldrick, 2015a),
SHELXL2018/3 (Sheldrick, 2015b), OLEX2 (Dolomanov et al., 2009) and pubICIF

(Westrip, 2010).

utilized to determine the twin matrix (—1 000 —100.1460 1)
after initial solution. Rotation frames were integrated using
CrysAlis PRO (Rigaku OD, 2024), producing a listing of
unaveraged F? and o(F?) values. All carbon atoms of the
COD ligand of cation B are disordered over adjacent sites in a
0.50:0.50 ratio. The maximum and minimum electron density
peaksof 1.91 and 1.42 e A3, respectively, are located 1.04 and
1.11 A from the H32' and H4'C atoms, respectively.
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[(1,2,5,6-1)-Cycloocta-1,5-diene] (1-ethyl-4-isobutyl-1,2,4-triazol-5-ylidene) (tri-
phenylphosphane)iridium(l) tetrafluoridoborate dichloromethane hemisolvate
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[(1,2,5,6-y)-Cycloocta-1,5-diene] (1-ethyl-4-isobutyl-1,2,4-triazol-5-ylidene) (triphenylphosphane)iridium(l)

tetrafluoridoborate dichloromethane hemisolvate

Crystal data

[Ir(CsHy2)(CsH sN3)(CysHysP)|BF4-0.5CH,Cl,
M, =845.17

Monoclinic, Cc

a=13.19118 (17) A

b=13.5580 (2) A

c=38.8216(7) A

£=91.4236 (14)°

V=6940.96 (18) A?

Z=238

Data collection

Rigaku XtaLAB Synergy-S
diffractometer

Detector resolution: 10.0 pixels mm'!

 scans

Absorption correction: multi-scan
(CrysAlisPro; Rigaku OD, 2024)

Tnin = 0.072, Thax = 0.097

71611 measured reflections

Refinement

Refinement on F?

Least-squares matrix: full

R[F?>20(F?)] =0.051

wR(F?) =0.133

§=1.08

16962 reflections

889 parameters

558 restraints

Hydrogen site location: inferred from
neighbouring sites

F(000) = 3368

D,=1.618 Mg m™

Mo Ka radiation, 1 =0.71073 A

Cell parameters from 42032 reflections
6=2.1-28.2°

1 =4.02 mm!

T=100K

Plate, red

0.17 x 0.11 x 0.02 x 0.81 (radius) mm

16962 independent reflections
16233 reflections with 7> 2a(1)
Rine=0.056

Omax = 28.3°, Oin =2.1°
h=-16—17

k=-17—18

[=-51-51

H-atom parameters constrained

w = 1/[6X(F?) + (0.0699P)* + 71.6254P]
where P = (F,2 + 2F2)/3

(A/0)max < 0.001

Apmax =191 e A7

Appin=—1.42¢ A3

Absolute structure: Twinning involves
inversion, so Flack parameter cannot be
determined
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Special details

Geometry. All esds (except the esd in the dihedral angle between two L.s. planes) are estimated using the full covariance
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles;
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate

(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refined as a 4-component inversion twin.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A%

x y z Uiso®/Uqq Occ. (<1)
Irl 0.12659 (3) 0.60645 (4) 0.29374 (2) 0.02226 (12)
Pl 0.0178 (3) 0.4738 (3) 0.28445 (10) 0.0200 (7)
NI —0.0280 (10) 0.7663 (8) 0.2806 (3) 0.025 (2)
N2 —0.0786 (11) 0.8231 (10) 0.2561 (3) 0.033 (3)
N3 0.0287 (10) 0.7215 (9) 0.2317 (3) 0.027 (3)
Cl 0.0370 (11) 0.7016 (10) 0.2662 (3) 0.026 (3)
C2 —0.0430 (13) 0.7942 (11) 0.2273 (4) 0.036 (4)
H2 —0.063878 0.820010 0.205533 0.043*
C3 —0.0482 (11) 0.7760 (11) 0.3170 (3) 0.029 (3)
H3A —0.043268 0.846280 0.323848 0.035%*
H3B 0.003272 0.738623 0.330679 0.035*
C4 —0.1546 (13) 0.7367 (14) 0.3248 (5) 0.046 (5)
H4A —0.205463 0.774253 0.311413 0.068*
H4B -0.167214 0.744030 0.349407 0.068*
H4C —0.158926 0.666890 0.318403 0.068*
CS5 0.0804 (15) 0.6657 (12) 0.2052 (4) 0.039 (4)
H5A 0.032635 0.616715 0.195117 0.047*
H5B 0.137623 0.629090 0.216148 0.047*
C6 0.1211 (15) 0.7302 (13) 0.1763 (4) 0.049 (5)
Hé6 0.063574 0.768541 0.165669 0.059*
C7 0.2020 (17) 0.8026 (18) 0.1900 (6) 0.060 (6)
H7A 0.172294 0.846075 0.207149 0.090*
H7B 0.226990 0.842240 0.170837 0.090*
H7C 0.258462 0.765626 0.200583 0.090*
C8 0.166 (2) 0.6631 (16) 0.1488 (6) 0.067 (8)
HSA 0.225101 0.628311 0.158588 0.100%*
H&B 0.186795 0.703188 0.129176 0.100*
H8C 0.114887 0.615061 0.141036 0.100*
C9 0.0541 (9) 0.4071 (9) 0.2458 (3) 0.021 (3)
C10 0.1512 (11) 0.4195 (11) 0.2325 (4) 0.033 (3)
H10 0.197890 0.463963 0.243160 0.040*
Cl11 0.1784 (13) 0.3665 (13) 0.2036 (4) 0.037 (4)
HI11 0.244340 0.374900 0.194700 0.045%*
C12 0.1115 (12) 0.3014 (13) 0.1873 (4) 0.041 (4)
HI12 0.130642 0.266107 0.167400 0.049*
C13 0.0159 (12) 0.2891 (13) 0.2009 (4) 0.040 (4)
HI13 —0.029812 0.243165 0.190576 0.048*
Cl4 —0.0142 (12) 0.3431 (12) 0.2296 (4) 0.033 (4)
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H14 ~0.080860
C15 ~0.1178 (10)
C16 ~0.1438 (10)
H16 ~0.091624
c17 ~0.2428 (10)
H17 ~0.258423
C18 ~0.3187 (11)
HI18 ~0.386644
C19 ~0.2954 (10)
H19 ~0.347643
C20 ~0.1948 (8)
H20 ~0.179276
c21 0.0219 (11)
c22 ~0.0174 (12)
H22 ~0.048227
C23 ~0.0107 (11)
H23 ~0.037786
C24 0.0347 (11)
H24 0.039152
C25 0.0740 (11)
H25 0.105186
C26 0.0673 (11)
H26 0.094157
27 0.2489 (11)
H27 0.236442
C28 0.1966 (12)
H28 0.153493
C29 0.2301 (13)
H29E 0.280905
H29F 0.170805
C30 0.2759 (13)
H30E 0.348691
H30F 0.270654
C31 0.2222 (12)
H31 0.187367
C32 0.2560 (12)
H32 0.242738
C33 0.3472 (13)
H33E 0.344202
H33F 0.410206
C34 0.3535 (11)
H34E 0.391385
H34F 0.391836
Irl’ ~0.01715 (3)
Pl’ 0.1221 (3)
NI’ ~0.1804 (9)
N2’ ~0.2398 (10)
N3’ ~0.1352 (9)

0.336111
0.4993 (10)
0.5503 (10)
0.567276
0.5776 (12)
0.611738
0.5533 (12)
0.573259
0.5002 (12)
0.482538
0.4726 (11)
0.435424
0.3790 (9)
0.4027 (10)
0.465012
0.3333 (9)
0.348646
0.2427 (10)
0.196453
0.2193 (10)
0.157088
0.2875 (8)
0.271452
0.5091 (12)
0.437273
0.5479 (10)
0.498441
0.6338 (10)
0.609749
0.658096
0.7200 (12)
0.706864
0.781127
0.7357 (13)
0.800936
0.6968 (12)
0.739168
0.6270 (12)
0.596074
0.666569
0.5449 (11)
0.488371
0.569651
0.52789 (4)
0.4294 (3)
0.3761 (9)
0.3379 (10)
0.4473 (10)

0.237949
0.2758 (3)
0.2457 (3)
0.230348
0.2372 (4)
0.216376
0.2603 (4)
0.255525
0.2900 (4)
0.305264
0.2976 (4)
0.317807
0.3183 (3)
0.3503 (3)
0.353977
0.3770 (4)
0.398802
0.3720 (4)
0.390379
0.3402 (3)
0.336635
0.3135 (4)
0.291731
0.3141 (4)
0.310055
0.3413 (4)
0.353200
0.3643 (4)
0.381471
0.376937
0.3442 (4)
0.340667
0.358030
0.3090 (4)
0.306441
0.2788 (4)
0.258104
0.2757 (5)
0.252558
0.277279
0.3029 (4)
0.293545
0.323416
0.48110 (2)
0.49566 (10)
0.4955 (3)
0.5211 (3)
0.5432 (3)

0.040*
0.021 (3)
0.024 (3)
0.029*
0.034 (4)
0.041*
0.034 (4)
0.040*
0.031 (3)
0.037*
0.024 (3)
0.029*
0.024 (2)
0.026 (2)
0.032*
0.029 (2)
0.035*
0.029 (2)
0.035*
0.027 (2)
0.032*
0.024 (2)
0.029*
0.031 (3)
0.037*
0.031 (2)
0.037*
0.035 (3)
0.041*
0.041*
0.036 (3)
0.043*
0.043*
0.038 (3)
0.045*
0.037 (3)
0.045*
0.040 (3)
0.048*
0.048*
0.036 (3)
0.043*
0.043*
0.02538 (13)
0.0213 (7)
0.027 (2)
0.030 (2)
0.027 (2)
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C1'
Cc2'
H2'
C3'
H3'A
H3'B
C4'
H4'A
H4'B
H4'C
Cs'
HS'A
H5'B
Co'
Heé'
Cc7
H7'A
H7'B
H7'C
C8'
H8'A
H8'B
H8'C
C9'
C10’
HI10'
C11’
HIl'
C12’
HI12'
C13’
H13'
C14'
H14'
C15’
Cle’
HI16'
Cc17
H17'
C18’
HI18
C19'
HI19'
C20’
H20'
c2r’
C22'
H22'

~0.1142 (10)
~0.2114 (12)
~0.238496
~0.1921 (13)
~0.154780
~0.264699
~0.1526 (13)
~0.152985
~0.196430
~0.083257
~0.0792 (11)
~0.038642
~0.031256
~0.1455 (13)
~0.190953
~0.2117 (18)
~0.170537
~0.239346
~0.267439
~0.0759 (17)
~0.033369
~0.117160
~0.032677
0.0980 (11)
0.0410 (11)
0.020521
0.0132 (12)
~0.022872
0.0377 (11)
0.014961
0.0965 (12)
0.117328
0.1252 (11)
0.163557
0.1889 (8)
0.1769 (8)
0.131411
0.2313 (9)
0.223110
0.2978 (9)
0.335059
0.3099 (9)
0.355311
0.2554 (9)
0.263613
0.2197 (9)
0.3140 (9)
0.331499

0.4454 (10)
0.3794 (12)
0.365732
0.3438 (10)
0.389443
0.346570
0.2384 (10)
0.223221
0.191661
0.233195
0.5054 (13)
0.555407
0.461458
0.5580 (14)
0.508128
0.6360 (17)
0.673526
0.680841
0.603502
0.601 (2)
0.548473
0.630035
0.652074
0.3001 (9)
0.2791 (9)
0.331859
0.1838 (9)
0.171862
0.1063 (10)
0.041275
0.1254 (10)
0.072206
0.2211 (8)
0.232828
0.4708 (7)
0.5668 (7)
0.610397
0.5988 (6)
0.664352
0.5349 (9)
0.556851
0.4390 (8)
0.395393
0.4070 (6)
0.341436
0.4283 (10)
0.4729 (11)
0.501210

0.5088 (3)
0.5492 (4)
0.571106
0.4603 (3)
0.445232
0.453304
0.4550 (4)
0.430292
0.466804
0.464439
0.5686 (4)
0.556500
0.581277
0.5948 (4)
0.605391
0.5766 (6)
0.560546
0.593824
0.563944
0.6231 (6)
0.633063
0.641178
0.613316
0.5057 (3)
0.5344 (4)
0.548732
0.5428 (4)
0.563307
0.5216 (4)
0.526352
0.4930 (4)
0.478898
0.4847 (4)
0.464712
0.5348 (2)
0.5466 (3)
0.534945
0.5756 (3)
0.583759
0.5928 (3)
0.612587
0.5809 (3)
0.592602
0.5519 (3)
0.543788
0.4638 (3)
0.4687 (4)
0.490445

0.026 (2)
0.030 (2)
0.037*
0.030 (3)
0.036*
0.036*
0.034 (4)
0.051*
0.051*
0.051*
0.032 (3)
0.038*
0.038*
0.044 (4)
0.052*
0.064 (7)
0.097*
0.097*
0.097*
0.061 (6)
0.092*
0.092*
0.092*
0.027 (2)
0.028 (2)
0.033*
0.031 (2)
0.037*
0.031 (2)
0.037*
0.031 (2)
0.037*
0.030 (2)
0.036*
0.030 (2)
0.033 (3)
0.040*
0.038 (3)
0.046*
0.043 (3)
0.052*
0.042 (3)
0.050*
0.036 (3)
0.043*
0.023 (2)
0.026 (2)
0.032*
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Cc23’
H23'
Cc24'
H24'
C25’
H25'
C26’
H26'
c27"
H27"
c27'
H27'
C28"
H28"
C28’
H28'
c29"
H29A
H29B
C29’
H29C
H29D
C30"
H30A
H30B
C30’
H30C
H30D
c31"
H31"
C31’
H31'
Cc32"
H32"
C32'
H32'
C33"
H33A
H33B
C33’
H33C
H33D
C34"
H34A
H34B
C34'
H34C
H34D

0.3829 (11)
0.446755
0.3587 (11)
0.406335
0.2650 (10)
0.248114
0.1964 (11)
0.130800
0.044 (3)
0.094819
0.058 (3)
0.116910
0.082 (3)
0.155691
0.083 (3)
0.154870
0.039 (2)
0.065259
0.066450
0.033 (3)
0.084566
0.009357
~0.0776 (19)
~0.097894
~0.103419
~0.058 (2)
~0.033225
~0.103938
~0.124 (2)
~0.170445
~0.116 (3)
~0.162071
~0.155 (3)
~0.218744
~0.150 (3)
~0.216670
~0.1362 (18)
~0.186797
~0.145913
~0.127 (2)
~0.183783
~0.120251
~0.0288 (19)
~0.010514
~0.025872
~0.0283 (19)
~0.043514
~0.004811

0.4764 (12)
0.507547
0.4348 (11)
0.436642
0.3904 (11)
0.360703
0.3904 (11)
0.363305
0.593 (3)
0.551053
0.604 (3)
0.566659
0.642 (3)
0.631468
0.658 (3)
0.650793
0.740 (3)
0.794456
0.750435
0.756 (3)
0.798620
0.790267
0.7476 (18)
0.791605
0.776278
0.7451 (18)
0.743225
0.802277
0.6450 (18)
0.641916
0.649 (2)
0.631098
0.588 (2)
0.549300
0.611 (2)
0.575259
0.611 (2)
0.659426
0.549543
0.661 (2)
0.650139
0.733366
0.651 (2)
0.642505
0.722383
0.622 (2)
0.558716
0.669095

0.4422 (3)
0.445894
0.4105 (4)
0.392515
0.4048 (4)
0.383286
0.4313 (3)
0.427109
0.4333 (10)
0.421195
0.4385 (9)
0.429058
0.4619 (10)
0.467104
0.4676 (10)
0.475742
0.4755 (13)
0.461125
0.499266
0.4776 (12)
0.489027
0.456242
0.4760 (9)
0.494999
0.454033
0.5016 (8)
0.525897
0.498748
0.4810 (8)
0.500841
0.4928 (8)
0.511784
0.4535 (6)
0.457543
0.4618 (6)
0.462433
0.4155 (7)
0.407114
0.401763
0.4274 (7)
0.410755
0.431049
0.4095 (9)
0.385159
0.415180
0.4120 (8)
0.400071
0.394547

0.032 (2)
0.038*
0.031 (2)
0.037*
0.030 (2)
0.037*
0.027 (2)
0.033*
0.026 (3)
0.031*
0.026 (3)
0.031*
0.026 (3)
0.032*
0.026 (3)
0.031*
0.028 (3)
0.033*
0.033*
0.028 (3)
0.034*
0.034*
0.027 (3)
0.033*
0.033*
0.028 (3)
0.033*
0.033*
0.025 (3)
0.030*
0.026 (3)
0.031*
0.026 (3)
0.031*
0.026 (3)
0.031*
0.026 (3)
0.031*
0.031*
0.027 (3)
0.033*
0.033*
0.027 (3)
0.032*
0.032*
0.027 (3)
0.032*
0.032*

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
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Cll 0.5771 (7) 0.5278 (8) 0.6159 (3) 0.102 (3)
CI2 0.4852 (9) 0.4734 (6) 0.6780 (3) 0.106 (3)
C35 0.586 (3) 0.462 (3) 0.6547 (11) 0.106 (6)
H35A 0.597467 0.391625 0.649642 0.127*%
H35B 0.645995 0.486389 0.668252 0.127*%
F1 0.5708 (10) 0.4784 (10) 0.3628 (3) 0.053 (3)
F2 0.6253 (10) 0.5096 (16) 0.4169 (4) 0.088 (6)
F3 0.7346 (10) 0.4513 (11) 0.3786 (4) 0.062 (4)
F4 0.6099 (13) 0.3549 (12) 0.3985 (4) 0.085 (6)
Bl 0.635 (2) 0.450 (2) 0.3893 (6) 0.052 (7)
F5 0.2490 (9) 0.8110 (9) 0.6258 (3) 0.046 (3)
F6 0.4174 (9) 0.8114 (8) 0.6123 (3) 0.046 (3)
F7 0.3683 (15) 0.8643 (12) 0.6646 (4) 0.087 (6)
F8 0.3589 (11) 0.7035 (11) 0.6517 (3) 0.057 (3)
B2 0.348 (2) 0.7976 (18) 0.6386 (6) 0.051 (6)
Atomic displacement parameters (4°)

Ull U22 []33 U12 U13 U23
Irl 0.0198 (2) 0.0156 (2) 0.0313 (2) —0.0022 (2) —0.00146 (19) 0.0036 (2)
P1 0.0198 (18) 0.0155 (16) 0.0247 (17) —0.0010 (13) 0.0018 (13) 0.0004 (13)
N1 0.033 (7) 0.016 (6) 0.026 (6) 0.001 (5) 0.000 (5) —0.003 (4)
N2 0.042 (8) 0.023 (6) 0.034 (7) 0.012 (6) —0.005 (6) —0.003 (5)
N3 0.029 (7) 0.025 (6) 0.028 (6) 0.005 (5) 0.002 (5) 0.006 (5)
Cl 0.025 (7) 0.023 (7) 0.030 (7) 0.001 (6) 0.003 (6) —0.001 (6)
C2 0.043 (10) 0.026 (8) 0.039 (9) 0.006 (7) —0.001 (7) 0.011 (6)
C3 0.039 (9) 0.021 (7) 0.028 (7) 0.007 (6) —0.003 (6) —0.004 (5)
C4 0.055 (12) 0.038 (10) 0.045 (11) 0.013 (9) 0.028 (9) 0.006 (8)
Cs 0.044 (10) 0.042 (10) 0.033 (8) —0.006 (8) 0.012 (7) 0.003 (7)
C6 0.056 (12) 0.051 (11) 0.042 (10) 0.008 (10) 0.010 (9) 0.017 (9)
C7 0.055 (14) 0.062 (15) 0.063 (14) —0.009 (12) 0.012 (11) 0.019 (11)
C8 0.091 (19) 0.053 (14) 0.059 (14) 0.002 (13) 0.043 (14) 0.019 (11)
C9 0.027 (7) 0.016 (6) 0.021 (6) 0.004 (5) 0.003 (5) 0.004 (5)
C10 0.027 (8) 0.031 (8) 0.042 (9) 0.007 (6) 0.006 (7) 0.007 (6)
Cl1 0.030 (9) 0.039 (10) 0.043 (10) 0.012 (8) 0.010 (7) 0.000 (8)
Cl2 0.048 (11) 0.046 (10) 0.029 (8) 0.019 (9) 0.006 (8) —0.006 (7)
C13 0.048 (11) 0.030 (8) 0.042 (10) 0.007 (8) —0.014 (8) —0.012 (7)
Cl4 0.032 (9) 0.036 (9) 0.033 (8) —0.001 (7) —0.001 (6) —0.005 (6)
C15 0.027 (7) 0.014 (6) 0.023 (7) —0.007 (5) —0.005 (5) —0.003 (5)
Cl16 0.029 (8) 0.017 (6) 0.028 (7) 0.001 (5) 0.005 (6) 0.005 (5)
C17 0.036 (9) 0.031 (8) 0.036 (9) —0.004 (7) 0.001 (7) 0.007 (7)
C18 0.023 (8) 0.032 (8) 0.046 (9) —0.002 (6) —0.006 (7) 0.000 (7)
C19 0.014 (6) 0.035 (8) 0.043 (9) 0.003 (6) 0.003 (6) 0.004 (7)
C20 0.011 (6) 0.030 (7) 0.031 (7) —0.007 (5) —0.001 (5) 0.001 (6)
C21 0.026 (5) 0.015 (4) 0.029 (5) —0.005 (4) —0.004 (4) —0.003 (4)
C22 0.026 (5) 0.022 (5) 0.031 (5) —0.003 (4) 0.002 (4) —0.001 (4)
C23 0.026 (5) 0.029 (5) 0.031 (5) —0.005 (4) 0.000 (4) 0.001 (4)
C24 0.025 (5) 0.028 (5) 0.034 (5) —0.005 (4) —0.005 (4) 0.005 (4)
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C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
Ir1’
PI’
N1’
N2’
N3’
C1'
Cc2'
C3'
C4'
Cs5'
Co6'
Cc7
C8'
C9'

C10’
C11'
C12’
C13’
C14'
C15’
Cle’
Cc17
C18’
C19’
C20’
c2r’
Cc22'
Cc23’
Cc24'
C25’
C26'
car7"
c27
C28"
C28’
c29"
C29'
C30"

0.025 (5)
0.024 (5)
0.027 (5)
0.027 (5)
0.029 (5)
0.026 (5)
0.029 (5)
0.025 (5)
0.033 (5)
0.033 (5)
0.0153 (2)
0.0140 (17)
0.022 (4)
0.024 (5)
0.020 (4)
0.020 (5)
0.023 (5)
0.034 (9)
0.038 (9)
0.026 (8)
0.038 (10)
0.048 (13)
0.050 (13)
0.019 (5)
0.022 (5)
0.023 (5)
0.024 (5)
0.024 (5)
0.021 (5)
0.031 (5)
0.034 (5)
0.040 (6)
0.046 (6)
0.044 (6)
0.042 (6)
0.019 (5)
0.020 (5)
0.025 (5)
0.029 (5)
0.032 (5)
0.028 (5)
0.022 (5)
0.022 (5)
0.022 (5)
0.022 (5)
0.023 (4)
0.024 (4)
0.021 (5)

0.022 (5)
0.017 (5)
0.020 (5)
0.020 (5)
0.028 (5)
0.030 (5)
0.028 (5)
0.033 (6)
0.033 (6)
0.024 (5)
0.0190 (2)
0.0199 (17)
0.025 (5)
0.032 (5)
0.028 (5)
0.024 (5)
0.033 (5)
0.023 (7)
0.029 (8)
0.036 (9)
0.043 (11)
0.064 (15)
0.066 (16)
0.017 (5)
0.016 (5)
0.022 (5)
0.018 (5)
0.018 (5)
0.019 (5)
0.029 (5)
0.029 (5)
0.036 (6)
0.046 (6)
0.043 (6)
0.034 (6)
0.017 (4)
0.024 (5)
0.029 (5)
0.026 (5)
0.025 (5)
0.021 (5)
0.017 (6)
0.017 (6)
0.017 (6)
0.016 (6)
0.018 (6)
0.020 (6)
0.020 (5)

0.034 (5)
0.032 (5)
0.045 (6)
0.044 (6)
0.046 (6)
0.052 (6)
0.056 (6)
0.053 (6)
0.055 (6)
0.050 (6)
0.0422 (3)
0.0301 (18)
0.036 (5)
0.036 (5)
0.034 (5)
0.033 (5)
0.036 (5)
0.033 (8)
0.034 (8)
0.032 (8)
0.049 (11)
0.081 (17)
0.068 (15)
0.045 (5)
0.044 (6)
0.049 (6)
0.051 (6)
0.052 (6)
0.050 (6)
0.031 (5)
0.037 (5)
0.039 (6)
0.038 (6)
0.038 (6)
0.032 (5)
0.034 (5)
0.035 (5)
0.041 (5)
0.037 (5)
0.035 (5)
0.033 (5)
0.040 (6)
0.040 (6)
0.040 (6)
0.039 (6)
0.041 (6)
0.041 (6)
0.041 (6)

~0.003 (4)
~0.004 (4)
~0.004 (4)
~0.008 (4)
~0.006 (5)
~0.005 (5)
~0.009 (5)
~0.008 (5)
~0.004 (5)
~0.002 (5)
0.0032 (2)
0.0021 (14)
~0.007 (4)
~0.007 (4)
0.000 (4)
0.001 (4)
~0.002 (4)
0.004 (7)
~0.007 (7)
0.000 (7)
0.011 (8)
0.029 (12)
0.008 (12)
0.000 (4)
0.003 (4)
0.002 (4)
0.000 (4)
0.004 (4)
~0.004 (4)
0.000 (5)
0.000 (5)
~0.004 (5)
0.000 (5)
0.001 (5)
0.000 (5)
0.009 (4)
0.006 (4)
0.007 (4)
0.012 (4)
0.010 (4)
0.010 (4)
0.005 (5)
0.005 (5)
0.003 (5)
0.004 (5)
0.004 (5)
0.003 (5)
0.003 (5)

~0.003 (4)
0.001 (4)
~0.005 (5)
~0.006 (5)
~0.005 (5)
~0.006 (5)
~0.009 (5)
~0.005 (5)
~0.001 (5)
0.001 (5)
0.0069 (2)
0.0028 (13)
0.008 (4)
0.006 (4)
0.004 (4)
0.009 (4)
0.005 (4)
0.000 (7)
~0.004 (7)
~0.004 (6)
0.008 (8)
~0.006 (12)
0.002 (11)
~0.001 (4)
0.001 (4)
0.006 (5)
0.003 (5)
0.002 (5)
0.000 (5)
0.004 (5)
0.003 (5)
0.002 (5)
0.001 (5)
0.000 (5)
~0.001 (5)
~0.003 (4)
0.003 (4)
0.006 (5)
0.005 (5)
0.001 (4)
~0.004 (4)
0.003 (4)
0.003 (5)
0.003 (5)
0.002 (5)
0.000 (5)
0.000 (5)
~0.001 (5)

0.006 (4)
0.000 (4)
0.000 (5)
0.001 (5)
~0.002 (5)
0.002 (5)
0.005 (5)
0.009 (5)
0.003 (5)
0.000 (5)
0.0088 (2)
0.0029 (14)
0.006 (4)
0.008 (4)
~0.001 (4)
0.002 (4)
0.006 (4)
0.009 (6)
0.001 (7)
~0.005 (7)
~0.006 (8)
~0.020 (12)
~0.010 (12)
0.005 (4)
0.004 (4)
0.008 (5)
0.008 (5)
0.002 (4)
0.000 (4)
0.002 (4)
0.001 (5)
~0.003 (5)
~0.009 (5)
0.001 (5)
0.004 (5)
~0.001 (4)
0.006 (4)
0.007 (5)
0.007 (5)
0.004 (4)
0.002 (4)
0.006 (5)
0.006 (5)
0.006 (5)
0.005 (5)
0.004 (5)
0.003 (5)
0.003 (5)
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C30’ 0.022 (5) 0.020 (5) 0.041 (6) 0.004 (4) 0.000 (5) 0.004 (5)
c31" 0.018 (5) 0.017 (5) 0.041 (6) 0.006 (4) 0.001 (5) 0.004 (5)
c31’ 0.019 (5) 0.017 (5) 0.042 (6) 0.004 (4) 0.001 (5) 0.003 (5)
C32" 0.019 (5) 0.017 (6) 0.041 (6) 0.006 (5) 0.001 (5) 0.004 (5)
C32’ 0.019 (5) 0.017 (6) 0.041 (6) 0.006 (5) 0.001 (5) 0.004 (5)
C33" 0.021 (5) 0.017 (6) 0.040 (6) 0.007 (5) 0.003 (5) 0.005 (5)
C33 0.022 (5) 0.018 (6) 0.042 (6) 0.005 (5) 0.001 (5) 0.005 (5)
C34" 0.022 (5) 0.018 (6) 0.040 (6) 0.005 (5) 0.003 (5) 0.006 (5)
C34' 0.023 (5) 0.017 (6) 0.041 (6) 0.006 (5) 0.003 (4) 0.005 (5)
cl 0.076 (5) 0.133 (8) 0.097 (6) 0.013 (5) 0.004 (4) 0.030 (5)
c2 0.152 (8) 0.063 (4) 0.104 (6) 0.023 (5) 0.019 (6) 0.012 (4)
C35 0.111 (11) 0.095 (10) 0.110 (10) 0.015 (10) 0.004 (10) 0.026 (10)
F1 0.064 (8) 0.057 (8) 0.040 (6) 0.002 (6) 0.003 (5) 0.021 (5)
F2 0.031 (7) 0.159 (17) 0.073 (9) 0.009 (9) 0.010 (6) ~0.052 (10)
F3 0.057 (8) 0.062 (8) 0.070 (9) 0.015 (6) 0.044 (7) 0.005 (7)
F4 0.078 (10) 0.071 (10) 0.108 (12) 0.031 (8) 0.041 (9) 0.064 (9)
Bl 0.055 (14) 0.064 (15) 0.039 (11) 0.035 (13) 0.017 (10) 0.020 (10)
F5 0.049 (7) 0.051 (7) 0.039 (6) ~0.012 (6) 0.012 (5) 0.001 (5)
F6 0.053 (7) 0.040 (6) 0.045 (6) ~0.009 (5) 0.011 (5) 0.005 (5)
F7 0.128 (15) 0.065 (10) 0.069 (9) ~0.057 (10) 0.009 (9) ~0.023 (8)
F8 0.078 (9) 0.062 (8) 0.032 (6) ~0.009 (7) 0.004 (6) 0.002 (5)
B2 0.087 (19) 0.039 (12) 0.027 (10) -0.022 (12) 0.014 (11) 0.007 (8)

Geometric parameters (4, °)

Irl—P1 2.323 (4) N3"—C2' 1.387 (19)
Irl—Cl 2.035 (13) N3"—C5' 1.451 (12)
Ir1—C27 2.215(17) C2'—H2' 0.9500
Ir1—C28 2.192 (16) C3'—H3'A 0.9900
Irl—C31 2.231(17) C3'—H3'B 0.9900
Irl—C32 2.191 (17) Cc3'—C4’ 1.536 (12)
P1—C9 1.828 (13) C4'—H4'A 0.9800
P1—CI5 1.845 (14) C4'—H4'B 0.9800
P1—C21 1.839 (14) C4'—H4'C 0.9800
N1—N2 1.384 (11) C5'—HS5'A 0.9900
N1—Cl1 1.357 (12) C5'—H5'B 0.9900
N1—C3 1.450 (11) C5'—C6' 1.533 (13)
N2—C2 1.284 (12) C6'—H6' 1.0000
N3—Cl1 1.370 (12) c6'—C7' 1.531 (13)
N3—C2 1.373 (12) Cc6'—C8' 1.531 (13)
N3—C5 1.459 (12) C7—HT'A 0.9800
C2—H2 0.9500 C7—H7B 0.9800
C3—H3A 0.9900 C7'—H7'C 0.9800
C3—H3B 0.9900 C8'—HS8'A 0.9800
C3—C4 1.538 (13) C8'—H8'B 0.9800
C4—H4A 0.9800 C8'—H8'C 0.9800
C4—H4B 0.9800 c9'—C10’ 1.390 (12)
C4—HAC 0.9800 Cc9'—C14' 1.397 (12)
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C5—HS5A
C5—H5B
C5—Co
C6—H6
Co—C7
C6—C8
C7—HT7A
C7—H7B
C7—H7C
C8—HBA
C8—HEB
C8—HB&C
C9—C10
C9—Cl14
C10—H10
C10—C11
Cl11—H11
Cl11—C12
Cl12—H]12
C12—C13
C13—HI13
C13—Cl14
Cl14—H14
C15—C16
C15—C20
Cl6—HI16
Cl16—C17
C17—H17
C17—C18
C18—HI18
C18—C19
C19—H19
C19—C20
C20—H20
C21—C22
C21—C26
C22—H22
C22—C23
C23—H23
C23—C24
C24—H24
C24—C25
C25—H25
C25—C26
C26—H26
C27—H27
C27—C28
C27—C34

0.9900
0.9900
1.531 (13)
1.0000
1.535 (14)
1.533 (13)
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
1.402 (12)
1.389 (12)
0.9500
1.387 (12)
0.9500
1.388 (13)
0.9500
1.389 (13)
0.9500
1.397 (12)
0.9500
1.392 (12)
1.387 (12)
0.9500
1.388 (12)
0.9500
1.399 (12)
0.9500
1.390 (12)
0.9500
1.403 (12)
0.9500
1.396 (12)
1.393 (12)
0.9500
1.400 (12)
0.9500
1.382 (12)
0.9500
1.389 (12)
0.9500
1.388 (12)
0.9500
1.0000
1.378 (13)
1.535 (12)

C10'—H10’
C10—C11’
Cl11'—HI11’
C11'—C12’
Cl12'—H12'
C12'—C13’
C13'—H13’
C13'—C14'
Cl4'—H14'
C15'—Cl16'
C15'—C20'
Cl6'—H16’
Cl6e'—C17'
C17—H17
C17—C18’
C18'—H18’
C18—C19’
C19'—H19’
C19'—C20’
C20'—H20’
Cc21'—C22'
C21'—C26'
C22'—H22'
C22'—C23'
C23'—H23'
C23'—C24'
C24'—H24'
C24'—C25'
C25'—H25'
C25'—C26'
C26'—H26’
C27"—H27"
c27"—C28"
C27"—C34"
C27"—H27T
C27"—C28'
C27"—C34'
C28"—H28"
C28"—C29"
C28'—H28’
C28'—C29’
C29"—H29A
C29"—H29B
C29"—C30"
C29'—H29C
C29'—H29D
C29'—C30'
C30"—H30A

0.9500
1.384 (12)
0.9500
1.380 (12)
0.9500
1.396 (12)
0.9500
1.392 (12)
0.9500
1.3900
1.3900
0.9500
1.3900
0.9500
1.3900
0.9500
1.3900
0.9500
1.3900
0.9500
1.391 (12)
1.390 (12)
0.9500
1.390 (12)
0.9500
1.386 (13)
0.9500
1.387 (12)
0.9500
1.387 (12)
0.9500
1.0000
1.378 (14)
1.537 (14)
1.0000
1.376 (14)
1.536 (14)
1.0000
1.539 (14)
1.0000
1.544 (14)
0.9900
0.9900
1.548 (14)
0.9900
0.9900
1.543 (14)
0.9900
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C28—H28
C28—C29
C29—H29E
C29—H29F
C29—C30
C30—H30E
C30—H30F
C30—C31
C31—H31
C31—C32
C32—H32
C32—C33
C33—H33E
C33—H33F
C33—C34
C34—H34E
C34—H34F
Ir1'—P1’
Ir1'—C1’
r1'—C27"
Ir1'—C27'
Ir1'—C28"
Ir1'—C28’
Ir1'—C31"
Ir1'—C31’
Ir1'—C32"
Ir1'—C32’
P1I'—C9’
P1'—C15%’
P1I'—C21’
N1'—N2’
N1'—C1’
N1'—C3’
N2'—C2'
N3'—C1’

Cl—Ir1—P1

Cl1—Ir1—C27
C1—Ir1—C28
Cl—Ir1—C31
Cl1—Ir1—C32
C27—Ir1—P1

C27—Ir1—C31

C28—Ir1—P1

C28—Ir1—C27
C28—Ir1—C31

C31—Ir1—P1
C32—Ir1—P1

1.0000
1.527 (12)
0.9900
0.9900
1.537 (13)
0.9900
0.9900
1.537 (13)
1.0000
1.372 (13)
1.0000
1.538 (13)
0.9900
0.9900
1.537 (13)
0.9900
0.9900
2.329 (4)
2.029 (12)
2.23 (5)
2.21 (5)
2.17 (5)
2.27 (5)
2.12 (3)
2.15 (3)
2.24 (3)
2.20 3)
1.824 (14)
1.825 (9)
1.807 (14)
1.379 (9)
1.374 (12)
1.442 (12)
1.276 (12)
1.370 (12)

93.5 (5)
166.9 (5)
154.0 (5)
87.6 (6)
87.3 (6)
92.1 (4)
88.3 (6)
95.5 (4)
36.4 (4)
80.6 (5)
172.9 (4)
150.9 (4)

C30"—H30B
C30"—C31"
C30'—H30C
C30'—H30D
C30'—C31’
C31"—H31"
Cc31"—C32"
C31'—H31’
C31'—C32’
C32"—H32"
C32"—C33"
C32'—H32’
C32'—C33’
C33"—H33A
C33"—H33B
C33"—C34"
C33'—H33C
C33'—H33D
C33'—C34'
C34"—H34A
C34"—H34B
C34'—H34C
C34'—H34D
CI1—C35
CI2—C35
C35—H35A
C35—H35B
F1—Bl1
F2—B1
F3—Bl1
F4—Bl1
F5—B2
F6—B2
F7—B2
F8—B2

C1'—N3'—C5’
C2'—N3'—C5'
N1'—C1'—Ir1’
N3'—C1'—Ir1’
N3 —C1'—N1’
N2'—C2'—N3’
N2'—C2'—H2’
N3'—C2'—H2’
N1'—C3'—H3'A
N1'—C3'—H3'B
N1'—C3'—C4'
H3'A—C3'—H3'B

0.9900
1.532 (14)
0.9900
0.9900
1.540 (14)
1.0000
1.378 (14)
1.0000
1.380 (14)
1.0000
1.537 (14)
1.0000
1.540 (14)
0.9900
0.9900
1.542 (14)
0.9900
0.9900
1.540 (14)
0.9900
0.9900
0.9900
0.9900
1.75 (4)
1.64 (4)
0.9900
0.9900
137 3)
1.35(3)
1.39 3)
1.38 3)
1.40 (3)
1.40 (3)
138 (3)
1.38 3)

1242 (12)
127.2 (12)
125.6 (9)
130.6 (9)
103.7 (10)
110.4 (13)
124.8
124.8
109.1
109.1
112.4 (12)
107.9
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C32—Ir1—C27
C32—Ir1—C28
C32—Ir1—C31
C9—P1—Irl
C9—P1—C15
C9—P1—C21
C15—P1—Irl
C21—P1—Irl
C21—P1—CI15
N2—N1—C3
C1—N1—N2
C1—N1—C3
C2—N2—N1
C1—N3—C2
C1—N3—C5
C2—N3—C5
N1—Cl1—Ir1
N1—C1—N3
N3—Cl1—Irl
N2—C2—N3
N2—C2—H2
N3—C2—H2
N1—C3—H3A
N1—C3—H3B
N1—C3—C4
H3A—C3—H3B
C4—C3—H3A
C4—C3—H3B
C3—C4—H4A
C3—C4—H4B
C3—C4—H4C
H4A—C4—H4B
H4A—C4—HA4C
H4B—C4—H4C
N3—C5—HSA
N3—C5—HS5B
N3—C5—C6
H5A—C5—HS5B
C6—C5—HS5A
C6—C5—HSB
C5—C6—H6
C5—C6—C7
C5—C6—C8
C7—C6—H6
C8—C6—H6
C8—C6—C7
Co—CT7—H7A
Co—C7—H7B

82.1(6)
96.3 (6)
36.1 (4)
109.7 (4)
102.4 (6)
103.7 (6)
118.4 (4)
115.0 (5)
105.8 (6)
121.6 (11)
112.0 (10)
126.4 (11)
104.4 (11)
107.4 (11)
124.1 (11)
128.2 (12)
124.0 (9)
103.9 (10)
132.0 (9)
112.2 (12)
123.9
123.9
109.6
109.6
110.4 (12)
108.1
109.6
109.6
109.5
109.5
109.5
109.5
109.5
109.5
108.9
108.9
113.5 (13)
107.7
108.9
108.9
108.9
111.4 (16)
108.7 (13)
108.9
108.9

110 (2)
109.5
109.5

C4'—C3'—H3'A
C4'—C3'—H3'B
C3'—C4'—H4'A
C3'—C4'—H4'B
C3'—C4'—H4'C
H4'A—C4'—H4'B
H4'A—C4'—H4'C
H4'B—C4'—H4'C
N3'—C5'—HS'A
N3'—C5'—HS5'B
N3'—C5'—Cé6’
H5'A—C5'—HS5'B
C6'—C5'—HS'A
C6'—C5'—HS'B
C5'—C6'—H6’
C7T"—C6'—C5’
C7"—C6'—H6’
C7T"—C6'—C8’
C8'—C6'—C5’
C8'—C6'—H6’
Co'—CT7—HT'A
Co'—C7—HT7'B
C6o'—CT7"—HT'C
H7'A—C7—H7'B
H7"A—C7T—H7'C
H7B—C7—H7'C
C6'—C8'—HS8'A
C6'—C8'—HS8'B
C6'—C8'—HS8'C
H8'A—C8'—H&'B
H8'A—C8'—HE&'C
H8'B—C8'—HS8'C
C10—C9'—P1’
C10'—C9—C14'
C14'—C9'—P1’
C9'—C10'—H10’
Cl11'—C10'—C9’
C11'—C10'—H10’
C10—CI11'—H11"
c12'—C11—Cio’
C12’—CI11'—H11"
C11'—C12'—H12’
C11'—C12'—C13’
C13'—C12'—H12’
C12'—C13'—H13’
Cl14'—C13'—C12’
C14'—C13'—H13’
Co'—Cl14'—H14'

109.1
109.1
109.5
109.5
109.5
109.5
109.5
109.5
108.6
108.6
114.5 (13)
107.6
108.6
108.6
108.4
110.2 (15)
108.4
113.1 (18)
108.2 (14)
108.4
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
117.9 (9)
117.5 (13)
124.3 (10)
118.9
122.2 (13)
118.9
119.9
120.2 (14)
119.9
120.8
118.5 (13)
120.8
119.4
121.2 (14)
119.4
119.8
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C6—C7—HTC
H7A—C7—H7B
H7A—C7—H7C
H7B—C7—H7C
C6—C8—HRBA
C6—C8—H8B
C6—C8—H8C
H8A—C8—HEB
H8A—C8—HS8C
H8B—C8—HSC
C10—C9—P1
C14—C9—P1
C14—C9—C10
C9—C10—H10
C11—C10—C9
C11—C10—H10
C10—Cl11—H11
C10—C11—C12
C12—Cl11—H11
C11—C12—HI12
C11—C12—C13
C13—C12—H]12
C12—C13—H13
C12—C13—C14
C14—C13—H13
C9—C14—C13
C9—C14—H14
C13—C14—H14
Cl16—C15—P1
C20—C15—P1
C20—C15—C16
C15—C16—H16
C17—C16—C15
C17—C16—H16
Cl6—C17—H17
Cl16—C17—C18
C18—C17—H17
C17—C18—H18
C19—C18—C17
C19—C18—H18
C18—C19—H19
C18—C19—C20
C20—C19—H19
C15—C20—C19
C15—C20—H20
C19—C20—H20
C22—C21—P1
C26—C21—P1

109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
120.2 (10)
120.0 (10)
119.8 (13)
120.3
119.5 (14)
120.3
119.3
121.4 (15)
119.3
120.8
118.5 (15)
120.8
119.4
121.2 (15)
119.4
119.5 (14)
120.2
120.2
117.6 (9)
124.1 (9)
118.2 (13)
118.6
122.8 (13)
118.6
121.0
118.0 (14)
121.0
119.8
120.5 (14)
119.8
120.0
120.1 (13)
120.0
120.3 (13)
119.8
119.8
118.1 (9)
122.2 (9)

C13'—C14'—C9’
C13'—C14'—H14'
Cl6'—CI15'—P1’
Cl6'—C15'—C20’
C20'—C15'—P1’
C15'—Cl16'—H16’
C17—C16'—C15’
C17—Cl16'—Hl16’
Cl6'—C17"—H17'
C18'—C17"—C16’
C18'—C17"—H17'
C17—C18'—HI18’
C17—C18'—C19’
C19'—C18'—H18’
C18'—C19'—H19’
C18'—C19'—C20’
C20—C19'—H19’
C15'—C20'—H20'
C19—C20'—C15’
C19—C20'—H20'
C22'—C21'—P1’
C26'—C21'—P1’
C26'—C21'—C22’
C21'—C22'—H22'
C23'—C22'—C21"
C23'—C22'—H22'
C22'—C23'—H23’
C24'—C23'—C22’
C24'—C23'—H23'
C23'—C24'—H24'
C23'—C24'—C25'
C25'—C24'—H24'
C24'—C25'—H25'
C26'—C25'—C24’
C26'—C25'—H25'
C21'—C26'—H26'
C25'—C26'—C21’
C25'—C26'—H26'
Ir1'—C27"—H27"
c28"—C27"—Irl’
C28"—C27"—H27"
C28"—C27"—C34"
C34"—C27"—Ir1’
C34"—C27"—H27"
Ir1'—C27'—H27'
C28'—C27"—Ir1’
C28'—C27'—H27'
C28'—C27'—C34’

120.3 (14)
119.8
120.5 (6)
120.0
119.5 (6)
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
123.6 (10)
118.5 (10)
117.5 (13)
119.6
120.8 (14)
119.6
119.9
120.3 (14)
119.9
120.0
120.1 (14)
120.0
120.7
118.6 (14)
120.7
118.7
122.6 (14)
118.7
115.2

70 (3)
115.2

116 (3)
118 (3)
115.2
113.8

74 (3)
113.8

128 (4)
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data reports

C26—C21—C22
C21—C22—H22
C21—C22—C23
C23—C22—H22
C22—C23—H23
C24—C23—C22
C24—C23—H23
C23—C24—H24
C23—C24—C25
C25—C24—H24
C24—C25—H25
C26—C25—C24
C26—C25—H25
C21—C26—H26
C25—C26—C21
C25—C26—H26
Ir1—C27—H27
C28—C27—Irl
C28—C27—H27
C28—C27—C34
C34—C27—Ir1
C34—C27—H27
Ir1—C28—H28
C27—C28—Irl
C27—C28—H28
C27—C28—C29
C29—C28—Irl
C29—C28—H28
C28—C29—H29E
C28—C29—H29F
C28—C29—C30
H29E—C29—H29F
C30—C29—H29E
C30—C29—H29F
C29—C30—H30E
C29—C30—H30F
C29—C30—C31
H30E—C30—H30F
C31—C30—H30E
C31—C30—H30F
Ir1—C31—H31
C30—C31—Ir1
C30—C31—H31
C32—C31—Ir1
C32—C31—C30
C32—C31—H31
Ir1—C32—H32
C31—C32—Ir1

119.6 (13)
120.5
119.1 (13)
120.5
119.6
120.9 (13)
119.6
120.0
120.0 (13)
120.0
120.2
119.6 (13)
120.2
119.6
120.9 (13)
119.6
114.1
70.9 (10)
114.1
124.5 (15)
111.3 (11)
114.1
113.6
72.7 (10)
113.6
126.5 (14)
109.0 (10)
113.6
108.9
108.9
113.3 (13)
107.7
108.9
108.9
109.2
109.2
112.2 (13)
107.9
109.2
109.2
114.4
111.9 (11)
114.4
70.3 (10)
123.6 (16)
114.4
114.3
73.5 (10)

C34'—C27"—Ir1’
C34'—C27'—H27'
Ir1'—C28"—H28"
Cc27"—C28"—Irl’
C27"—C28"—H28"
c27"—C28"—C29"
Cc29"—C28"—Irl’
C29"—C28"—H28"
Ir1'—C28'—H28’
C27—C28'—Ir1’
C27—C28'—H28'
C27—C28'—C29’
C29'—C28'—Ir1’
C29'—C28'—H28'
C28"—C29"—H29A
C28"—C29"—H29B
C28"—C29"—C30"
H29A—C29"—H29B
C30"—C29"—H29A
C30"—C29"—H29B
C28'—C29'—H29C
C28'—C29'—H29D
H29C—C29'—H29D
C30'—C29'—C28’
C30—C29'—H29C
C30'—C29'—H29D
C29"—C30"—H30A
C29"—C30"—H30B
H30A—C30"—H30B
c31"—C30"—C29"
C31"—C30"—H30A
C31"—C30"—H30B
C29'—C30'—H30C
C29'—C30'—H30D
H30C—C30'—H30D
C31'—C30'—C29’
C31'—C30'—H30C
C31'—C30'—H30D
Ir1'—C31"—H31"
C30"—C31"—Irl’
C30"—C31"—H31"
Cc32"—C31"—Irl’
Cc32"—C31"—C30"
Cc32"—C31"—H31"
Ir1'—C31'—H31’
C30—C31"—Ir1’
C30'—C31'—H31’
C32'—C31'—Ir1’

103 (2)
113.8
114.7
74 (3)
114.7
125 (4)
106 (3)
114.7
114.2
70 (2)
114.2
125 (4)
111 (3)
114.2
108.4
108.4
116 (3)
107.4
108.4
108.4
108.7
108.7
107.6
114 (3)
108.7
108.7
109.7
109.7
108.2
110 (3)
109.7
109.7
109.8
109.8
108.2
110 (3)
109.8
109.8
113.0
115 (2)
113.0
76.5 (19)
122 (3)
113.0
110.7
113 (2)
110.7
73.7 (19)
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data reports

C31—C32—H32
C31—C32—C33
C33—C32—Ir1
C33—C32—H32
C32—C33—H33E
C32—C33—H33F
H33E—C33—H33F
C34—C33—C32
C34—C33—H33E
C34—C33—H33F
C27—C34—C33
C27—C34—H34E
C27—C34—H34F
C33—C34—H34E
C33—C34—H34F
H34E—C34—H34F
Cl'—Ir1'—P1’
C1'—Ir1'—C27"
Cl1'—Ir1'—C27"
C1'—Ir1'—C28"
C1'—Ir1'—C28’
C1'—Ir1'—C31"
C1'—Ir1'—C31’
C1'—Ir1'—C32"
C1'—Ir1'—C32’
C27"—Ir1'—P1’
c27"—Ir1'—C32"
C27—Ir1'—P1’
C27—Ir1'—C28'
C28"—Ir1'—P1’
C28"—Ir1'—C27"
C28"—Ir1'—C32"
C28'—Ir1'—P1’
C31"—Ir1'—P1’
C31"—Ir1'—C27"
C31"—Ir1'—C28"
C31"—Ir1'—C32"
C31'—Ir1'—P1’
C31—Ir1'—C27'
C31'—Ir1'—C28'
C31'—Ir1'—C32’
C32"—Ir1'—P1’
C32'—Ir1'—P1’
C32'—Ir1'—C27'
C32'—Ir1'—C28'
CY9'—P1"—Ir1’
C9'—P1'—C15’
C15'—P1'—Irl’

114.3
125.2 (16)
107.1 (11)
114.3
108.6
108.6
107.5
114.8 (14)
108.6
108.6
113.0 (14)
109.0
109.0
109.0
109.0
107.8
93.4 (4)
155.3 (9)
163.2 (8)
165.6 (9)
158.2 (9)
89.3 (9)
85.3(9)
86.3 (9)
87.4 (9)
97.3 (9)
76.6 (11)
94.7 (10)
35.8(7)
90.9 (10)
36.5(7)
93.9 (13)
92.4 (10)
161.5 (7)
87.6 (12)
82.4 (12)
36.7 (5)
149.7 (7)
95.0 (13)
79.2 (11)
36.9 (5)
161.8 (7)
173.4 (7)
82.9 (11)
89.3 (12)
117.5 (5)
101.7 (6)
112.7 (4)

C32'—C31'—C30’
C32'—C31'—H31’
Ir1'—C32"—H32"
c31"—C32"—Irl’
C31"—C32"—H32"
c31"—C32"—C33"
C33"—C32"—Irl’
C33"—C32"—H32"
Ir1'—C32'—H32’
C31'—C32'—Ir1’
C31'—C32'—H32’
C31'—C32'—C33’
C33'—C32'—Ir1’
C33'—C32'—H32'
C32"—C33"—H33A
C32"—C33"—H33B
C32"—C33"—C34"
H33A—C33"—H33B
C34"—C33"—H33A
C34"—C33"—H33B
C32'—C33'—H33C
C32'—C33'—H33D
H33C—C33'—H33D
C34'—C33'—C32’
C34'—C33'—H33C
C34'—C33'—H33D
C27"—C34"—C33"
C27"—C34"—H34A
C27"—C34"—H34B
C33"—C34"—H34A
C33"—C34"—H34B
H34A—C34"—H34B
C27—C34'—C33’
C27—C34'—H34C
C27—C34'—H34D
C33'—C34'—H34C
C33'—C34'—H34D
H34C—C34'—H34D
CI1—C35—H35A
CI1—C35—H35B
CI2—C35—Cl1
CI2—C35—H35A
CI2—C35—H35B
H35A—C35—H35B
F1—B1—F3
F1—B1—F4
F2—BI1—F1
F2—B1—F3

131 (3)
110.7
114.4
66.8 (18)
114.4
125 (3)
112 (2)
114.4
115.6
69.4 (19)
115.6
121 (3)
110 (2)
115.6
109.0
109.0
113 (3)
107.8
109.0
109.0
109.2
109.2
107.9
112 (2)
109.2
109.2
107 (2)
110.3
110.3
110.3
110.3
108.6
115 (3)
108.6
108.6
108.6
108.6
107.6
109.0
109.0
113 (2)
109.0
109.0
107.8
110.0 (17)
108 (2)
110.9 (18)
110 (2)
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data reports

C21'—P1'—Irl’ 114.2 (5) F2—B1—F4 109.1 (19)
C21'—P1'—C9’ 105.6 (6) F4—B1—F3 109.1 (18)
C21'—P1'—C15’ 103.5 (6) F6—B2—F5 110.2 (18)
N2'—N1'—C3’ 121.2 (11) F7—B2—F5 109 (2)
C1'—NI1'—N2’ 110.8 (10) F7—B2—F6 109.4 (19)
C1'—N1'—C3’ 128.0 (11) F7—B2—F8 108.7 (19)
C2'—N2'—N1’ 106.7 (12) F8—B2—F5 109.6 (19)
C1'—N3'—C2’ 108.4 (11) F8—B2—F6 109 (2)
Ir1—P1—C9—C10 18.4 (13) Ir1'—C27—C28'—C29’ —102 (4)
Ir1—P1—C9—C14 —162.1 (11) Ir1'—C27'—C34'—C33’ 45 (3)
Ir1—P1—C15—Cl16 64.3 (12) Ir1'—C28"—C29"—C30" -38 (4)
Ir1—P1—C15—C20 -114.2 (12) Ir1'—C28'—C29'—C30’ 14 (4)
Ir1—P1—C21—C22 69.9 (12) Ir1'—C31"—C32"—C33" —102 (3)
Ir1—P1—C21—C26 —106.6 (11) Ir1'—C31'—C32'—C33’ —102 (3)
Ir1—C27—C28—C29 -101.2 (17) Ir1'—C32"—C33"—C34" =36 (3)
Ir1—C27—C34—C33 —10.0 (18) Ir1'—C32'—C33'—C34’ 13(3)
Ir1—C28—C29—C30 —39.7 (16) P1'—C9'—C10'—C11’ 175.7 (13)
Ir1—C31—C32—C33 —99.5 (17) P1'—C9'—C14'—C13’ -174.7 (13)
Ir1—C32—C33—C34 —38.3 (18) P1I'—C15'—C16'—C17' -177.3 (9)
P1—C9—C10—C11 178.4 (13) P1'—C15'—C20'—C19’ 177.3 (9)
P1—C9—C14—C13 -177.1 (13) P1I'—C21'—C22'—C23' -174.8 (12)
P1—C15—C16—C17 -177.0 (13) P1I'—C21'—C26'—C25' 177.1 (12)
P1—C15—C20—C19 176.0 (12) N1'—N2'—C2'—N3’ 1.5(18)
P1—C21—C22—C23 —177.0 (11) N2'—N1'—C1'—Ir1’ -176.2 (11)
P1—C21—C26—C25 176.6 (11) N2'—N1'—C1'—N3’ 0317
N1—N2—C2—N3 02 N2'—N1'—C3'—C4' =71.5(19)
N2—N1—Cl1—Irl 179.2 (11) N3'—C5'—C6'—C7' —65 (2)
N2—N1—CI1—N3 2.1(17) N3'—C5'—C6'—C8' 170.5 (17)
N2—N1—C3—C4 69.3 (18) C1'—NI1'—N2'—C2' —1.2 (18)
N3—C5—C6—C7 63 (2) ClI'—N1'—C3'—C4' 109.0 (18)
N3—C5—C6—C8 —175.6 (19) Cl'—N3'—C2'—N2' -1.4(19)
Cl—N1—N2—C2 -1.2(19) C1'—N3'—C5'—C6’ 137.4 (16)
C1—N1—C3—C4 —108.4 (17) C2'—N3'—Cl1'—Irl’ 176.9 (12)
C1—N3—C2—N2 2(2) C2'—N3'—C1'—N1’ 0.6 (17)
C1—N3—C5—C6 —140.6 (17) C2'—N3'—C5'—C6’ —49 (2)
C2—N3—Cl1—Irl —178.9 (13) C3'—N1'—N2'—C2’ 179.2 (14)
C2—N3—C1—NI1 -2.1(17) C3'—NI'—C1'—Ir1l’ 3(2)
C2—N3—C5—C6 47 (3) C3'—N1'—C1'—N3’ 179.9 (14)
C3—N1—N2—C2 -179.2 (15) C5'—N3'—C1'—Ir1l’ -8 (2)
C3—N1—Cl1—Irl -3(2) C5'—N3'—C1'—NY’ 175.7 (14)
C3—N1—C1—N3 180.0 (14) C5'—N3'—C2'—N2’ -176.3 (15)
C5—N3—Cl1—Irl 7(2) CY'—P1'—C15'—Cl16' —146.5 (7)
C5—N3—C1—N1 —176.0 (14) CY'—P1'—C15'—C20' 36.2 (8)
C5—N3—C2—N2 175.2 (16) CY'—P1'—C21'—C22’ —119.8 (13)
C9—P1—C15—C16 —56.5 (12) CY'—P1'—C21'—C26' 67.3 (13)
C9—P1—C15—C20 125.0 (13) CY'—C10—CI11'—C12’ -3(3)
C9—P1—C21—C22 —170.2 (11) C10—C9—C14'—C13’ -1(2)
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data reports

C9—P1—C21—C26
C9—C10—C11—C12
C10—C9—C14—C13
C10—C11—C12—C13
C11—C12—C13—C14
C12—C13—C14—C9
C14—C9—C10—C11
C15—P1—C9—C10
C15—P1—C9—C14
C15—P1—C21—C22
C15—P1—C21—C26
C15—C16—C17—C18
C16—C15—C20—C19
C16—C17—C18—C19
C17—C18—C19—C20
C18—C19—C20—C15
C20—C15—C16—C17
C21—P1—C9—C10
C21—P1—C9—C14
C21—P1—CI15—C16
C21—P1—C15—C20
C21—C22—C23—C24
C22—C21—C26—C25
C22—C23—C24—C25
C23—C24—C25—C26
C24—C25—C26—C21
C26—C21—C22—C23
C27—C28—C29—C30
C28—C27—C34—C33
C28—C29—C30—C31
C29—C30—C31—Irl
C29—C30—C31—C32
C30—C31—C32—Irl
C30—C31—C32—C33
C31—C32—C33—C34
C32—C33—C34—C27
C34—C27—C28—Irl
C34—C27—C28—C29
Ir1'—P1'—C9'—C10’
Ir1'—P1'—C9'—C14'
Ir1'—P1'—C15'—C16'
Ir1'—P1'—C15'—C20'
Ir1'—P1'—C21'—C22’
Ir1'—P1'—C21'—C26'
Ir1'—C27"—C28"—C29"
Ir1'—C27"—C34"—C33"

13.3 (13)
0(3)

22
-103)
23
—30)
—1(2)
145.1 (12)
~35.5(14)
—62.8 (13)
120.7 (12)
1(2)
—2(2)
20
23

1(2)

22
~105.0 (12)
74.5 (14)
~164.8 (11)
16.6 (14)
1(2)

0(2)

0(2)

0(2)

0(2)

0(2)
42(2)
—91(2)
37(2)
~15.1 (18)
—95(2)
103.7 (16)
43

43 (2)
33(2)
103.1 (16)
23
—64.1 (13)
110.0 (13)
~19.7 (8)
162.9 (5)
109.6 (12)
~63.4 (12)
—98 (4)
~26 (4)

C10—C11'—C12'—C13’
C11'—C12'—C13'—C14’
C12'—C13'—C14'—C9’
C14—C9—C10'—C11’
C15'—P1'—C9'—C10’
C15'—P1'—C9'—C14'
C15'—P1'—C21'—C22’
C15'—P1'—C21'—C26'
C15'—C16'—C17—C18'
Cl6'—C15'—C20'—C19’
Cl6'—C17"—C18'—C19’
C17—C18'—C19'—C20'
C18'—C19'—C20'—C15’
C20—C15'—C16'—C17'
C21'—P1'—C9'—C10’
C21'—P1'—C9'—C14’
C21'—P1'—C15'—C16’
C21'—P1'—C15'—C20’
C21'—C22'—C23'—C24'
C22'—C21'—C26'—C25'
C22'—C23'—C24'—C25'
C23'—C24'—C25'—C26'
C24'—C25'—C26'—C21'
C26'—C21'—C22'—C23'
c27"—C28"—C29"—C30"
C27"—C28'—C29'—C30’
C28"—C27"—C34"—C33"
C28"—C29"—C30"—C31"
C28'—C27'—(C34'—C33’
C28'—C29'—C30'—C31’
Cc29"—C30"—C31"—Irl’
c29"—C30"—C31"—C32"
C29'—C30'—C31—Irl’
C29'—C30'—C31'—C32’
C30"—C31"—C32"—Irl’
C30"—C31"—C32"—C33"
C30'—C31'—C32™—Irl’
C30'—C31'—C32'—C33’
C31"—C32"—C33"—C34"
C31'—C32'—C33'—C34'
C32"—C33"—C34"—C27"
C32'—C33'—C34'—C27'
C34"—C27"—C28"—Irl’
C34"—C27"—C28"—C29"
C34'—C27'—C28—Irl’
C34'—C27—C28'—C29’

4(2)
-4(2)
2(2)

12)

59.5 (13)
~126.5 (14)
~13.4 (14)
173.7 (11)
0.0

0.0

0.0

0.0

0.0

0.0

167.3 (12)
~18.7 (15)
104.1 (8)
~73.2(8)
0(2)
4(2)

1(2)

1(2)
—3(2)
—2(2)

43 (6)

94 (5)
~106 (4)
29 (5)
-35 (6)
~34 (4)
—5(4)
~94 (4)
40 (3)
~49 (5)
111 (3)
9(5)

107 (4)
5(6)

40 (4)

91 (4)

40 (4)
—41 (4)
112 (3)

13 (6)

95 (4)
—8(7)

IUCrData (2024). 9, x240941

data-16



data reports

Hydrogen-bond geometry (4, )

D—H-4 D—H H-A DA D—H-A
C2—H2-F8 0.95 232 3.18 (2) 149
C19—H19-F1i 0.95 2.50 3.380 (19) 154
C2'—H2'"+F5ii 0.95 226 3.171 (18) 161
C13'—H13"F2i 0.95 2.56 3.38(2) 144
C18'—H18"F8 0.95 2.52 3.319 (16) 142
C33"—H33B-F3i 0.99 224 3.08 (3) 143

Symmetry codes: (i) x—1/2, =y+3/2, z—1/2; (ii) x—1, y, z; (iii) x—1/2, y—1/2, z.
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