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GENERAL CONSIDERATIONS

All manipulations were performed under an inert atmosphere of dry argon by using vacuum line and Schlenk
tube techniques. Solvents for syntheses were dried and degassed by standard methods before use. Commercial
chemicals were from Acros, Aldrich, Alfa Aesar, or Fluka and used as received. The rhodium(l) complexes la-c
were prepared according to previously reported procedures.®*4

1D- and 2D-NMR spectra were recorded on Bruker Avancelll 400 and Avance NEO 600 spectrometers. Chemi-
cals shifts (8) for all nuclei are given in ppm. For *H and **C, the residual peak of deuterated solvents was used as
reference. External reference for 3P is 85% H3PO,. Peaks are labeled as singlet (s), doublet (d), triplet (t), multi-
plet (m) and broad (br). The proton and carbon assignments were performed by COSY, HSQC, *H-"*C HMBC
experiments.

Electrospray (ES) mass spectra were recorded at the Université Paul Sabatier by the Service Commun de Spec-
trométrie de Masse on a MS/MS API-365 (Perkin Elmer Sciex).

Cyclic voltammetry (CV) experiments were carried out with an Autolab PGSTAT100 potentiostat (Metrohm).
Experiments were performed at room temperature in a homemade airtight three—electrode cell connected to a
vacuum/argon line. The reference electrode consisted of a saturated calomel electrode (SCE) separated from the
solution by a bridge compartment. The counter electrode was a platinum wire of ca 1cm?2 apparent surface. The
working electrode was a Pt microdisk (0.5 mm diameter). The supporting electrolyte [NBuy][BF,4] (Fluka, 99%
electrochemical grade) was dried and degassed under argon. CH,CI, was freshly distilled over CaH, prior to use.
The solutions used during the electrochemical studies were typically 102 M in rhodium compound and 0,1 M in
supporting electrolyte. Before each measurement, the solutions were degassed by bubbling Ar and the working
electrode was polished with a polishing machine (Presi P230). All electrochemical data are referenced versus
ferrocene (in our hands, E°[FcH/FcH'] = 0.54 V/SCE in CH,Cl,/Bu,BF,, 0.1 V.s™, 25°C).
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X-ray structural analyses.

A single crystal suitable for X-ray diffraction was coated with paratone oil and mounted onto the goniometer. The
X-ray crystallographic data were obtained at low temperature from a Bruker Apex2 diffractometer (MoKa radia-
tion source) equipped with an Oxford Cryosystem. The structure has been solved with SUPERFLIP % and re-
fined by means of least-square procedures on F using the PC version of the program CRYSTALS.®* The scatter-
ing factors for all the atoms were used as listed in the International Tables for X-ray Crystallography. Absorption
correction was performed using a multi-scan procedure. All non-hydrogen atoms were refined anisotropically.
The H atoms were located in a difference map, but those attached to carbon atoms were repositioned geometrical-
ly. The H atoms were initially refined with soft restraints on the bond lengths and angles to regularize their geom-
etry and U[iso](H) (in the range 1.2-1.5 times U[eq] of the parent atom), after which the positions were refined
with riding constraints. The drawing of the molecules was realized with the help of Mercury. Crystal data and
refinement parameters are shown pages 10-24.

1- SYNTHETIC PROCEDURES

[Rh(Fe(CsH4PPh,)(CsH,CH,ImMe))(MeCN):][BF.], (3a).°! A solution of [(4-BrCsH4)sN][BF.] 2 (142 mg,
2.49 10" moles) in MeCN (8 ml + 3x4 ml for rinsing) was slowly added to a solution of [Rh(ImMe)(COD)][BF.]
1a (100 mg, 1.31 10" moles) in MeCN (20 ml) at room temperature. The reaction mixture was heated at 50°C for
20h, during which the color changed from dark brown-green to bright orange and a white precipitate appeared.
After cooling to room temperature, the mixture was concentrated to ca. 5 mL and an excess of MTBE was added.
The orange-red precipitate was filtered on Celite®, washed with MTBE and recovered by addition of MeCN. The
MeCN solution was concentrated and the orange-red solid was dried in vacuo (113 mg, quantitative yield). *H
NMR (400 MHz, CDsCN, 298 K) ¢ 7.66-7.60 (3H, m, PPh,); 7.56-7.49 (3H, m, PPh,); 7.46-7.41 (2H, m, PPh,);
7.44 (1H, d, J=2.1Hz, CH=C Im) ; 7.24 (1H, d, Ju4=2.0Hz, CH=C Im), 7.18-7.12 (2H, m, PPh;,) ; 5.49 (1H, m,
Cp) ; 4.91, 4.80 (2*1H, d, J4y=16.3Hz, CH.Im) ; 4.77 (1H, m, Cp) ; 4.70 (2H, dd, Ju=2.4Hz, Jyy=1.2Hz, Cp) ;
4.59 (1H, dd, Ju=2.5Hz, Jun=1.2Hz, Cp) ; 4.37 (1H, m, Cp) ; 4.23 (1H, t, Ju=2.4Hz, Cp) ; 3.87 (3H, s, CHzIm).
1P NMR (161.99 MHz, CD5CN, 298 K) 6 41.6 (d, Jrnp=139.4 Hz).

[Rh(Fe(CsH4PPh,)(CsH,CH,ImMes))(MeCN)s][BF.], (3b). [(4-BrC¢H,);N][BF,] 2 (61.5 mg, 1.09 10
moles), MeCN (4 ml + 3x2 ml for rinsing), [Rh(ImMes)(COD)][BF,] 1b (50 mg, 5.77 10° moles), MeCN (10
mL). Orange-red solid (44 mg, 79% yield). *"H NMR (400 MHz, CD5CN, 298 K) ¢ 7.68-7.64 (1H, m, PPh,); 7.59
(1H, d, J4u=2.0Hz, CH=C Im); 7.55-7.49 (6H, m, CH=C Im + PPh,); 7.47-7.43 (2H, m, PPh;,), 7.15+7.12 (2H, s,
CH Mes); 7.0-6.94 (2H, m, PPh,); 5.74 (1H, dt, Ju4=2.5Hz, J4y=1.2Hz, Cpp); 5.16 (1H, d, Jy4=16.7Hz, CH,Im);
5.06 (1H, d, J4y=16.6Hz, CH,Im); 4.80 (1H, dt, J4y=2.6Hz, Ju=1.2Hz, Cp?); 4.72 (1H, dd, J.=2.3Hz,
Jun=1.2Hz, Cp®); 4.69 (1H, dd, J4y=2.4Hz, Jyu=1.2Hz, Cp®); 4.65-4.62 (1H, m, Cp"); 4.20 (1H, t, Juy=2.4 Hz,
Cp°); 4.09 (1H, dt, J4y=2.6Hz, J4y=1.3Hz, Cp"); 2.50 (3H, s, 0-CH;Mes) ; 2.38 (3H, s, p-CHsMes) ; 1.77 (3H, s,
0- CH;Mes). *C NMR (100.63 MHz, CD5CN, 298 K) 6 147.6 (dd, Jrnc=49.0Hz, Jpc=12.4Hz, quat Cypc); 140.7
(quat p-Cpes), 137.1 (quat 0-Cpes), 136.5 (quat 0-Cpes), 134.9 (quat Cpes), 134.0 (Jpc=48.6Hz, quat Cppyp), 133.2
(d, Jpc=2.8Hz, CHpppp), 132.9 (d, Jpc=10.7Hz, 2*CHpppz), 131.6 (d, Jpc=9.9Hz, 2*CHpppy), 131.3 (d, Jpc=3.1Hz,
CHppro), 129.4 (d, Jpc=10.8Hz, 2*CHppyy), 129.0+128.7 (2*CHyyes), 128.5 (d, Jpc=10.9Hz, 2*CHpppp), 128.3 (quat
Cren, seen with *'P decoupling), 127.4+125.8 (2*CH,y), 84.9 (d, Jpc=4.3Hz, quat C Cp©,y), 84.1 (d, Jpc=10.3Hz,
CH Cp®), 75.8 (d, Jpc=12.1Hz, CH Cp?), 75.1 (CH Cp®), 74.1 (d, Jpc=8.1Hz, CH Cp"), 73.2 (d, Jpc=8.4Hz, CH
Cp®), 72.3 (CH Cp®), 71.7 (d, Jc=68.1Hz, quat C Cp"), 70.4 (CH Cp°®), 66.6 (dd, Jgnc=29.6Hz, Joc=5.6Hz, quat C
Cp®rn), 51.8 (CH,Im), 20.0 (p-CH3 Mes), 19.6+17.5 (2*0-CH5; Mes). *'P NMR (161.99 MHz, CD5CN, 298 K) ¢
41.2 (d, Jrep=137.7 Hz). MS, ESI m/z 335 ([M-3xMeCN]*, 100%). HRMS, ESI : calcd for CasHs,FeN,PRh
335.0354; found 335.0354.
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[Rh(Fe(CsH4PPh,)(CsH4CH,BIMCH,Mes))(MeCN);][BF.]. (3¢). [(4-BrCsH,)sN][BF.] 2 (72.7 mg, 1.28 10™
moles), MeCN (4 ml + 3x2 ml for rinsing), [Rh(BIMCH,Mes)(COD)][BF,] 1c (51.9 mg, 6.81 10° moles), MeCN
(10 mL). Orange-red solid (36 mg, 63% yield). '"H NMR (400 MHz, CD,CN, 298 K) ¢ 7.77-7.71 (2H, m, PPh,):
7.61-7.55 (3H, m, PPhy); 7.53 (1H, m, CH BIm); 7.46-7.41 (2H, m, PPh, + CH BIm), 7.20 (1H, ddd, J,+=8.4Hz,
Jue=7.3Hz, Jyp=1.1Hz, CH BIm); 7.13-7.09 (5H, m, PPh, + CH BIm); 6.80 (1H, br s, CH Mes); 6.66 (1H, d,
Juy=8.5Hz, CH BIm); 5.85 (1H, d, J44=15.7Hz, CH,Mes); 5.45 (1H, m, Cp"); 5.45 (1H, d, J.=15.7Hz,
CH,Mes); 5.38 (1H, d, J4y=16.5Hz, CH,Fc); 5.15 (1H, d, Ju4=16.5Hz, CH,Fc); 4.92-4.91 (1H, m, Cp®); 4.77-
4.71 (3*1H, m, 2*Cp°+ Cp°); 4.40-4.39 (1H, m, Cp?); 4.35 (1H, t, Juy=2.4 Hz, Cp®); 2.51 (3H, s, 0-CH;Mes);
2.30 (3H, s, p-CH;Mes); 1.61 (3H, s, 0-CH;Mes). *C NMR (100.63 MHz, CD,CN, 298 K) ¢ 161.4 (app. dd,
Jrnc=48.7Hz, quat Cync); 138.6 (quat p-Cyes), 137.5+137.2 (2*quat 0-Cyes), 134.8+134.5 (2*quat Cgyp), 132.7-
132.4 (CHppry), 131.9 (d, Jpc=48.3Hz, quat Cppry), 131.7 (d, Jpc=6.8Hz, CHpppp), 130.2+129.7 (2*CHyyes), 129.2
(d, Jpc=50.7Hz, quat Cppnp), 129.2 (d, Jpc=10.9Hz, CHpppp), 128.7 (d, Jpc=10.9Hz, CHppry), 127.8 (quat Cyes),
124.6 (2*CHgyy), 112.5+111.2 (2*CHgyn), 83.7 (d, Jpc=3.0Hz, quat C Cp°gim), 81.7 (d, Jpc=10.2Hz, CH Cp?),
76.9 (d, Jpc=12.3Hz, CH Cp?), 75.1 (CH Cp°), 74.1 (d, Jpc=8.0Hz, CH Cp"), 73.5 (d, Jpc=8.4Hz, CH Cp"),
71.8+71.7 (2*CH Cp®), 71.5 (d, Joc=69.3Hz, quat C Cp®), 65.8 (dd, Jrnc=30.4Hz, Jpc=4.8Hz, quat C Cp°ry), 49.9
(CH,Mes), 47.6 (CH,Fc), 20.8 (0-CH; Mes), 19.9 (p-CH; Mes), 18.6 (0-CH; Mes). *'P NMR (161.99 MHz,
CDsCN, 298 K) ¢ 40.9 (d, Jrnp=138.2 Hz). MS, ESI m/z 367 ([M-3xMeCN]*, 100%), 735 ([M+H-3xMeCN]",
27%). HRMS, ESI : calcd for CyHssFeN,PRh 367.0511; found 367.0519.

Reaction of 3b and 3c with 2,2'-bipyridine. Complex 3b (23.5 mg, 2.07 10° mole) or 3c (45.5 mg, 4.41 107
mole) was dissolved in CH,Cl, (10 ml) and 2,2"-bipyridine (5.7 mg, 3.7 10®° mole, with 3b; 10.3 mg, 6.62 107°
mole, with 3c) was added. The mixture was stirred at room temperature for 3 hours and the solvent was concen-
trated in vacuo to ca. 1 ml. A red solid was obtained by precipitation and washing with an excess of MeOBuU'. X-
Ray quality crystals of 5¢ were obtained by slow diffusion of a MeOBU' layer on a solution of the red solid in
acetone-ds.

Arylation of 4-nitrobenzaldehyde 6 with 2-phenylpyridine 7. Typical procedure: 4-nitrobenzaldehyde 6
(56.0 mg, 3.7 10 mole) and complex 3a (8.0 mg, 9.3 10°° mole) were placed in a dry Schlenk tube and THF (0.5
ml) was added. 2-Phenylpyridine 7 (26.5 pl, 1.9 10* mole) was added, and the Schlenk tube was sealed and
placed in a preheated bath. The mixture was stirred at 65°C for 24 h, and the solvent was removed in vacuo. The
residue was analyzed by *H NMR and the conversion into the desired alcohol 8 was determined by integration of
characteristic signals: 2-phenylpyridine: ¢ 8.68 ppm, 1H, C(6)H; alcohol: 8.55 ppm, 1H, C(6)H or 5.58 ppm, 1H,
CH(OH).
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2- CYCLIC VOLTAMMOGRAMS OF COMPLEXES 1B AND 1C

2.1. Cyclic voltammograms of complexes 1b and 1c on a Pt microelectrode, 1 mM in CH,Cl, with
[NBu,][BF4] (0.1M) at a scan rate of 0.1 V s™. Two potential limits were chosen (0.5 and 1.2 V vs

[Fc/Fc']). Peak | was attributed to the oxidation of the Fc moiety, Peak Il can be ascribed to the oxida-
tion of Rh.

i (pA)

15

0,5 E(V) / [Fc/Fc?]
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REACTIONS OF 3B AND 3C WITH BIPY

3.1. 'H spectrum of complex 3b (400.16 MHz, CDsCN, 298 K)

3- NMR SPECTRA OF COMPLEXES 3B AND 3C AND OF THE PRODUCTS OBTAINED FROM THE
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3.3. *P{*H} spectrum of complex 3b (161.99 MHz, CDsCN, 298 K)
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3.4. *H spectrum of complex 3c (400.16 MHz, CDsCN, 298 K)
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3.5. BC{*H} NMR spectrum of 3¢ (100.63 MHz, CDsCN, 298 K)
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3.6. *'P{*H} NMR spectrum of 3c (161.99 MHz, CDsCN, 298 K)
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3.7. *P{*H} NMR spectrum of the product obtained from 3b (161.99 MHz, acetone-ds, 298 K).
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3.8. *'P{*H} NMR spectrum of the product obtained from 3c (243.07 MHz, acetone-ds, 298 K).
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4- X-RAY STRUCTURAL ANALYSES

4.1. Mercury representations of complexes 4a*® (left) and 5 (right). Ellipsoids are shown at the 50%
(4a) or 30% (5) probability level. All hydrogens are omitted for clarity.

4.2. Data collection and structure determination of complex 5

Crystal Data 5

a=114449(8) A «=[97.060(2)°

b=11.8714(8) A B =94.539(2)°

c=119.9736(15) A ly = 116.821(2)°

Volume 2375.54(18) A3 " [Crystal Class [triclinic
Space group P-1 Cz= 2
Formula Css Hso By Fg Fe; N, O; Py Rhy | M, 1122.34
Cell determined from 9397 reflections " [Cell 0 range= |2 -25°
‘Temperature 100K [ |

Shape block [ |

Colour dark red - [size 0.12 x 0.15 x 0.20 mm
Dy 157 " [Fooo 1144.000
u 0.763 mm™ [ ] |
/Absorption correction multi-scan [ |

Trin 0.85 T 0.91
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Data Collection

Diffractometer multi-scan
Scan type ¢ and ® scans
Reflections measured 93547
Independent reflections 8402

Rint 0.0322

Omax 25.0505

h= -13 - 13

k= -14 — 14

| = -23 — 23

Refinement

APrmin = -039e A*

APmax = 0.49e A3

Reflections used 8141

Cutoff: 1 > 3.000(I)

Parameters refined 640

S= 1.01

R-factor 0.021

weighted R-factor |0.026

A/Gmax 0.0028

Refinement on F

w = W' X [1 - (AFops / 6 X AFeg)?]?
W' = [PoTo'(x) + P1T1'(x) + P Tod O

where P; are the coefficients of a Chebychev series in ti(x), and X = Feaie/Featcmax-
Po - Pn1 = 0.688 0.441 0.449
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Parameters

Label
Rhl
Fel
P1
C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
Cl1
C12
C13
Cl4
C15
C16
C17
C18
C19
C20
C21
Cc22
C23
C24
C25
C26
C27
Cc28

X y 4
172117(8) |.216782(8) |.263894(4)
082577(16) |.035649(16) |.365663(8)

Uisorequiv OCCUpancy

0.0100
0.0130

0.11121(3) |0.06688(3) |.208816(15) 0.0113

0.14213(12) |0.16852(11) |0.35327(6)
0.02092(13) [0.22611(12) |0.39924(6)
0.03945(13) |0.15960(12) |0.45585(6)
0.17342(13) |0.06249(13) |0.44589(6)
0.23745(13) |0.06757(12) |0.38304(6)
0.07175(12) [0.01907(11) |0.26876(6)
0.05212(13) [0.01757(12) [0.31115(7)
0.02699(14) [0.06306(13) |0.36101(7)
0.11030(14) |0.14967(12) |0.35066(7)
0.17197(13) [0.12374(12) |0.29403(6)
0.02224(12) [0.34673(11) |0.27272(6)
0.21957(12) [0.49297(11) |0.25039(6)
0.32538(13) [0.57267(12) [0.22001(7)
0.44931(13) |0.63095(13) |0.25972(8)
0.46786(13) |0.61242(13) |0.32686(8)
0.36363(13) |0.53130(12) |0.35642(7)
0.23905(12) [0.47087(11) |0.31576(7)
0.10101(13) |0.34579(12) |0.39615(6)
0.02820(12) [0.40718(11) |0.15450(6)
0.06911(12) |0.53550(11) |0.13110(6)
0.03749(12) [0.62706(12) |0.16426(6)
0.07905(13) |0.74440(12) |0.14202(7)
0.15174(13) [0.77347(12) |0.08833(7)
0.17733(13) [0.67979(13) |0.05449(7)
0.13641(12) 0.56069(12) [0.07426(6)
0.03845(14) |0.60392(13) |0.22364(7)
0.20243(17) |0.90378(14) |0.06818(9)
0.16803(14) |0.46493(13) |0.03369(7)

0.0138
0.0153
0.0187
0.0189
0.0171
0.0140
0.0178
0.0215
0.0212
0.0181
0.0125
0.0152
0.0199
0.0264
0.0264
0.0204
0.0159
0.0175
0.0153
0.0148
0.0170
0.0204
0.0218
0.0203
0.0170
0.0226
0.0336
0.0227

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
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C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
C41
C42
C43
C44
C45
C46
C47
C48
C49
C50
Csl
C52
C53
N1

N2

N3

N4

o1

Bl

B2

F1

F2

0.23737(12) [0.06104(12) 0.14338(6)
0.24853(14) |0.18430(13) |0.13338(7)
0.34908(16) |0.28142(14) |0.08522(7)
0.43692(14) |0.25544(15) |0.04626(7)
0.42344(14) [0.13283(16) |0.05406(7)
0.32430(13) |0.03532(14) |0.10266(7)
0.03296(12) |0.13003(11) |0.16386(6)
0.01585(14) [0.10866(12) [0.09257(7)
0.12538(15) |0.15766(13) |0.05868(7)
0.25200(15) |0.22592(13) |0.09524(8)
0.27030(14) |0.24882(13) |0.16591(8)
0.16105(13) 0.20224(12) 0.19999(7)
0.13069(13) |0.46150(12) |0.35567(6)
0.16788(13) |0.54113(12) |0.39438(6)
0.30106(14) |0.50087(13) |0.39675(7)
0.39261(13) [0.38122(13) |0.36078(7)
0.34914(12) [0.30414(12) |0.32417(6)
0.43873(12) |0.17088(12) |0.28988(6)
0.57449(13) [0.11490(13) |0.28890(7)
0.65246(13) [0.01157(14) |0.25822(7)
0.59244(13) [0.08061(13) |0.23042(7)
0.45656(12) [0.01985(12) |0.23362(6)

0.0166
0.0212
0.0298
0.0312
0.0290
0.0224
0.0154
0.0192
0.0248
0.0269
0.0237
0.0181
0.0165
0.0193
0.0212
0.0193
0.0144
0.0149
0.0214
0.0245
0.0202
0.0157

-0.3776(2) 10.14688(18) 0.58620(11) 0.0483

0.25619(14) |0.25446(13) |0.57050(7)
-0.2677(2) 0.2905(2) [0.50271(9)
0.11623(10) |0.38046(10) |0.32794(5)
0.08508(10) [0.41783(9) 0.22561(5)
0.21922(10) 0.34549(10) 0.32074(5)
0.37971(10) 0.10423(10) 0.26142(5)
0.15681(14) [0.31090(15) |0.61104(8)
0.36868(15) |0.28078(16) |0.13691(8)
0.64151(15) |0.24566(15) |0.46858(8)
0.26046(7) (0.26158(7) [0.16644(4)
0.39910(10) |0.34916(10) |0.18653(5)

0.0241
0.0446
0.0138
0.0129
0.0134
0.0132
0.0588
0.0227
0.0220
0.0215
0.0379

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
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F3  (0.32618(10) |0.34654(11) |0.08467(5)
F4 0.47370(9) (0.16116(10) 0.11368(6)
F5 (0.62244(12)[0.13893(11) |0.46541(7)
F6 (0.52625(9) |0.35636(10)|0.49371(5)
F7 (0.68486(8) [0.25219(9) |0.40197(4)
F8 (0.73736(9) [0.23727(8) |0.50973(4)
H31 (0.03001(13)(0.17783(12) |0.49396(6)
H41 (0.21276(13)(0.00151(13) |0.47659(6)
H51 (0.32976(13) 0.00988(12) [0.36251(6)
H71 (0.14021(13)[0.08788(12) [0.30797(7)
H81 (0.09419(14)[0.05811(13)|0.39631(7)
H91 |0.15734(14) 0.21441(12) 0.37861(7)
H101 (0.26580(13) |0.16845(12) |0.27543(6)
H131 (0.31324(13) [0.58703(12) |0.17440(7)
H141 (0.52235(13) [0.68507(13) |0.24087(8)
H151 (0.55234(13) [0.65564(13) |0.35280(8)
H161 (0.37611(13) |0.51683(12) |0.40095(7)
H181 0.09922(13) 0.41847(12) 0.42600(6)
H182 (0.17917(13) [0.33864(12) |0.41224(6)
H192 0.06789(12) [0.36177(11) |0.15111(6)
H191 0.05604(12) [0.35479(11) |0.12431(6)
H221 |0.05694(13) 0.80725(12) 0.16392(7)
H241 0.22392(13) 0.69782(13) 0.01725(7)
H261 |0.07548(14) 0.66343(13) 0.22924(7)
H262 0.01946(14) [0.61638(13) |0.26459(7)
H263 (0.11089(14) [0.51655(13) |0.21544(7)
H271 (0.21758(17) [0.89694(14) [0.02149(9)
H272 |0.28536(17) [0.96109(14) 0.09477(9)
H273 (0.13933(17) [0.93406(14) |0.07332(9)
H281 (0.20937(14) [0.49945(13) [0.00432(7)
H282 0.22903(14) 0.44676(13) |0.06154(7)
H283 0.08953(14) [0.38607(13) |0.01607(7)
H301 |0.18608(14) [0.20247(13) 0.15974(7)
H311 (0.35637(16) |0.36642(14) |0.07898(7)

0.0420
0.0450
0.0535
0.0417
0.0319
0.0300
0.0229
0.0236
0.0211
0.0207
0.0265
0.0253
0.0216
0.0244
0.0323
0.0311
0.0247
0.0210
0.0212
0.0203
0.0202
0.0246
0.0250
0.0362
0.0359
0.0357
0.0534
0.0533
0.0540
0.0347
0.0349
0.0345
0.0271
0.0360

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
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H321 0.50800(14) [0.32105(15) |0.01360(7)
H331 (0.48420(14) [0.11582(16) |0.02641(7)
H341 (0.31534(13) [0.04862(14) |0.10905(7)
H361 0.07011(14) [0.06142(12) |0.06728(7)
H371 (0.11253(15) [0.14452(13) |0.01068(7)
H381 (0.32625(15) |0.25586(13) |0.07153(8)
H391 0.35793(14) [0.29514(13) |0.19160(8)
H401 (0.17350(13) [0.21961(12) |0.24818(7)
H411 0.03949(13) [0.48809(12) |0.35272(6)
H421 (0.10116(13) [0.62202(12) |0.41952(6)
H431 0.33093(14) [0.55316(13) 0.42281(7)
H441 (0.48446(13) |0.34996(13) |0.36209(7)
H471 (0.61264(13) [0.16309(13) |0.30999(7)
H481 (0.74518(13) [0.05047(14) |0.25683(7)
H491 (0.64309(13) [0.16934(13) |0.20980(7)
H501 (0.41368(12) [0.06690(12) |0.21492(6)

0.0385
0.0352
0.0282
0.0233
0.0302
0.0316
0.0295
0.0221
0.0200
0.0245
0.0272
0.0245
0.0270
0.0307
0.0248
0.0198

H512 -0.3678(2) |0.15384(18) [0.63490(11) 0.0765
H511 -0.4542(2) |0.15390(18) [0.56826(11) 0.0766
H513 |-0.3803(2) |0.06745(18) |0.56482(11) |0.0763

H532 |-0.1802(2) [0.3423(2) |0.49313(9)
H531 -0.3202(2) [0.3351(2) |0.50321(9)
H533 -0.3118(2) [0.2117(2) 10.46907(9)

Thermal Parameters

Label U11 Uzz U33

Cl [0.0170(6) |0.0138(6) |0.0135(6)
C2 [0.0201(6) [0.0151(6) [0.0123(6)
C3 [0.0252(7) [0.0198(6) [0.0122(6)
C4 [0.0251(7) [0.0217(6) [0.0144(6)
C5 [0.0177(6) |0.0195(6) |0.0179(6)
C6 [0.0162(6) |0.0132(6) |0.0131(6)
C7 [0.0171(6) [0.0214(6) [0.0176(6)

0.0683
0.0678
0.0683

U2z
Rh1 [0.00955(6) (0.01032(6) 0.01036(6) |0.00185(4) 0.00138(4) |0.00479(4)
Fel 0.01429(9) 0.01273(9) (0.01218(9) 0.00319(7) 0.00120(7) 0.00642(7)
PL  [0.01059(14)/0.01179(14) 0.01113(14) [0.00124(11) [0.00100(11) [0.00521(12)

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

Uiz

0.0026(4) (0.0041(5)
0.0009(5) |0.0017(5)
0.0013(5) |0.0016(5)
0.0063(5) |0.0069(5)
0.0050(5) |0.0065(5)
0.0010(4) [0.0015(5)
0.0020(5) [0.0021(5)

U2

0.0094(5)
0.0100(5)
0.0118(5)
0.0134(6)
0.0109(5)
0.0078(5)
0.0116(5)
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C8

C9

C10
Cl1
Ci12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
C41

0.0269(7)
0.0306(7)
0.0205(6)
0.0145(6)
0.0126(6)
0.0150(6)
0.0134(6)
0.0137(6)
0.0176(6)
0.0132(6)
0.0196(6)
0.0161(6)
0.0118(6)
0.0141(6)
0.0191(6)
0.0189(6)
0.0158(6)
0.0138(6)
0.0255(7)
0.0382(9)
0.0252(7)
0.0121(6)
0.0224(7)
0.0322(8)
0.0206(7)
0.0186(7)
0.0205(7)
0.0175(6)
0.0248(7)
0.0391(8)
0.0287(7)
0.0181(6)
0.0175(6)
0.0189(6)

0.0243(7)
0.0150(6)
0.0127(6)
0.0108(5)
0.0110(5)
0.0160(6)
0.0204(6)
0.0194(6)
0.0159(6)
0.0120(6)
0.0167(6)
0.0128(6)
0.0135(6)
0.0168(6)
0.0154(6)
0.0157(6)
0.0207(6)
0.0172(6)
0.0223(7)
0.0215(7)
0.0226(7)
0.0202(6)
0.0195(6)
0.0218(7)
0.0362(8)
0.0450(9)
0.0306(7)
0.0123(6)
0.0144(6)
0.0170(6)
0.0186(6)
0.0173(6)
0.0154(6)
0.0140(6)

0.0202(6)
0.0206(6)
0.0180(6)
0.0139(6)
0.0211(6)
0.0259(7)
0.0390(8)
0.0382(8)
0.0237(7)
0.0212(6)
0.0126(6)
0.0134(6)
0.0161(6)
0.0174(6)
0.0242(7)
0.0257(7)
0.0210(6)
0.0178(6)
0.0232(7)
0.0394(9)
0.0217(7)
0.0132(6)
0.0174(6)
0.0235(7)
0.0177(7)
0.0180(7)
0.0165(6)
0.0201(6)
0.0203(6)
0.0233(7)
0.0405(8)
0.0384(8)
0.0234(6)
0.0164(6)

0.0042(5)
0.0049(5)
0.0006(5)
0.0009(4)
0.0016(5)
0.0073(5)
0.0113(6)
0.0044(6)
0.0016(5)
0.0014(5)
0.0009(5)
0.0022(5)
0.0036(5)
0.0019(5)
0.0002(5)
0.0070(5)
0.0099(5)
0.0048(5)
0.0031(5)
0.0149(6)
0.0070(5)
0.0004(5)
0.0003(5)
-0.0027(6)
-0.0040(6)
0.0029(6)
0.0031(5)
0.0043(5)
0.0033(5)
0.0057(5)
0.0104(6)
0.0065(6)
0.0044(5)
0.0042(5)

0.0006(5)
0.0028(5)
0.0013(5)
0.0016(4)
-0.0007(5)
0.0018(5)
0.0015(6)
-0.0077(6)
-0.0054(5)
0.0001(5)
-0.0023(5)
-0.0003(5)
-0.0022(4)
-0.0037(5)
-0.0063(5)
-0.0058(5)
0.0001(5)
-0.0007(5)
0.0044(5)
0.0000(7)
0.0078(5)
0.0022(4)
0.0028(5)
0.0046(6)
0.0001(5)
-0.0012(5)
0.0027(5)
0.0078(5)
0.0075(5)
0.0174(6)
0.0223(6)
0.0093(6)
0.0049(5)
0.0018(5)

0.0182(6)
0.0125(6)
0.0059(5)
0.0078(5)
0.0055(5)
0.0040(5)
0.0012(5)
0.0029(5)
0.0064(5)
0.0057(5)
0.0066(5)
0.0041(5)
0.0038(5)
0.0061(5)
0.0083(5)
0.0043(5)
0.0045(5)
0.0053(5)
0.0140(6)
0.0111(6)
0.0109(6)
0.0042(5)
0.0069(5)
0.0040(6)
-0.0004(6)
0.0115(6)
0.0125(6)
0.0090(5)
0.0102(5)
0.0150(6)
0.0132(6)
0.0094(5)
0.0089(5)
0.0074(5)
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C42 (0.0261(7) 0.0148(6)
C43 0.0305(7) 0.0198(6)
C44 0.0208(6) 0.0215(6)
C45 (0.0171(6) 0.0173(6)
C46 (0.0170(6) 0.0182(6)
C47 10.0175(6) 0.0256(7)
C48 (0.0127(6) 0.0287(7)
C49 (0.0164(6) 0.0188(6)
C50 (0.0164(6) 0.0162(6)
C51 (0.0508(11) 0.0351(9)
C52 0.0271(7) 0.0203(6)
C53 0.0709(13) 0.0574(11)
N1 0.0135(5) (0.0123(5)
N2 0.0104(5) 0.0107(5)
N3 0.0155(55) 0.0136(5)
N4 0.0133(5) 0.0168(5)
O1 0.0412(8) 0.0533(8)
B1 0.0177(7) 0.0308(8)
B2 0.0198(7) 0.0201(7)
F1 0.0165(4) 0.0258(4)
F2  10.0411(5) 0.0522(6)
F3  0.0422(5) 0.0660(7)
F4 0.0251(5) |0.0408(5)
F5 0.0671(7) |0.0435(6)
F6 0.0285(5) 0.0435(5)
F7 10.0225(4) 0.0504(5)
F8 10.0306(5) 0.0321(5)
Distances

Rh1P1 2.3711(3)A
Rh1/C11 2.0330(12)A
Rh1 N4 2.1291(10)A
Fel C1 2.0132(12)A
Fel C3 2.0509(12)A
Fel C5 [2.0192(12)A

0.0177(6)
0.0195(6)
0.0206(6)
0.0116(5)
0.0123(5)
0.0222(7)
0.0287(7)
0.0221(6)
0.0152(6)
0.0604(12)
0.0243(7)
0.0355(9)
0.0146(5)
0.0157(5)
0.0129(5)
0.0112(5)
0.0632(9)
0.0199(7)
0.0251(8)
0.0222(4)
0.0314(5)
0.0335(5)
0.0537(6)
0.0811(8)
0.0279(5)
0.0223(4)
0.0289(4)

Rhl C1
Rh1 N3
Rhl F1
Fel C2
Fel C4
Fel C6

0.0028(5)
0.0021(5)
0.0052(5)
0.0047(5)
0.0041(5)
-0.0010(5)
0.0006(6)
0.0013(5)
0.0029(5)
0.0192(9)
-0.0005(5)
0.0204(8)
0.0015(4)
0.0022(4)
0.0039(4)
0.0042(4)
-0.0154(7)
0.0082(6)
0.0027(6)
0.0105(3)
0.0082(4)
0.0311(5)
0.0029(5)
0.0329(6)
-0.0018(4)
-0.0017(4)
0.0044(4)

1.9912(12)A
2.0805(10)A
2.3500(7)A

2.0427(12)A
2.0463(12)A
1.9962(12)A

0.0018(5)
0.0059(5)
0.0054(5)
0.0018(4)
0.0028(4)
0.0026(5)
0.0030(5)
0.0016(5)
0.0031(5)
0.0176(9)
-0.0011(6)
0.0234(9)
-0.0005(4)
0.0000(4)
0.0021(4)
0.0025(4)
-0.0236(7)
0.0016(6)
0.0022(6)
0.0037(3)
0.0083(4)
0.0144(4)
-0.0126(4)
0.0412(6)
-0.0024(4)
0.0001(3)
0.0107(4)

0.0103(5)
0.0170(6)
0.0135(5)
0.0099(5)
0.0102(5)
0.0125(6)
0.0079(6)
0.0061(5)
0.0080(5)
0.0171(9)
0.0125(6)
0.0503(11)
0.0059(4)
0.0037(4)
0.0079(4)
0.0079(4)
0.0173(7)
0.0108(6)
0.0090(6)
0.0084(3)
0.0306(5)
0.0319(5)
0.0066(4)
0.0426(6)
-0.0018(4)
0.0190(4)
0.0152(4)
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Fel C7 [2.0285(13)A
Fel C9 2.0551(13)A
P1 C6 |1.8191(12)A
P1 C35 1.8370(12)A
Cl [C5 |1.4415(17)A
C2 C18 |1.4886(18)A
C3 H31 0.983A

C4 H41 0.980A

C6 [C7 |1.4418(17)A
C7 [C8 |1.4220(19)A
C8 C9 [1.417(2A
C9 C10 [1.4239(19)A
C10 H101 0.973A

C11 N2 |1.3674(16)A
C12/C17 11.3835(19)A
C13/C14 11.3861(19)A
C14 C15 [1.400(2)A
C15/C16 [1.383(2)A
C16/C17 11.3992(18)A
C17 N1 |1.3943(16)A
C18 H181 0.996A

C19/C20 |1.5245(16)A
C19 H192 0.974A

C20 C21 |1.4026(18)A
C21/C22 1.3971(18)A
C22/C23 1.391(2)A
C23/C24 11.386(2)A
C24/C25 |1.3940(18)A
C25/C28 [1.5070(19)A
C26 H262 0.962A

C27 H271 0.962A

C27 H273 0.948A

C28 H282 0.973A

C29 /C30 [1.3974(19)A

Fel C8 2.0668(13)A
Fel C10 2.0075(12)A
P1 C29 (1.8259(12)A
Cl C2 |1.4224(18)A
C2 |C3 |1.4329(18)A
C3 C4 [1.4212(19)A
C4 C5 [1.4247(18)A
C5 H51 0.981A
C6 (C10 [1.4401(17)A
C7 H71 0.990A
C8 H81 0.977A
C9 H91 |0.986A
C11 N1 [1.3598(16)A
C12 C13 |1.3976(18)A
C12 N2 |1.3936(16)A
C13 H131 0.958A
C14 H141 0.937A
C15 H151 0.935A
C16 H161 0.938A
C18 N1 |1.4719(16)A
C18 H182 0.970A
C19 N2 [1.4807(15)A
C19 H191 0.984A
C20 C25 [1.4090(18)A
C21/C26 |1.5050(19)A
C22 H221 0.959A
C23/C27 |1.5072(18)A
C24 H241 0.939A
C26 H261 0.974A
C26 H263 0.975A
C27 H272 0.946A
C28 H281 0.963A
C28 H283 0.958A
C29 C34 [1.3970(19)A



C30 C31 [1.391(2)A
C31/C32 [1.388(2)A
C32/C33 1.380(2)A
C33/C34 1.391(2)A
C34 H341 0.946A
C35/C40 [1.3969(18)A
C36 H361 0.944A

C37 H371 0.941A

C38 H381 0.951A

C39 H391 0.961A

C41 C42 |1.3813(18)A
C41 H411 0.954A

C42 H421 0.957A

C43 H431 0.956A

C44 HA441 0.948A

C45 N3 1.3499(17)A
C46 N4 1.3557(16)A
CA7 HAT71 0.944A

C48 H481 0.944A

C49 H491 0.959A

C50 H501 0.958A

C51 H512 0.959A

C51 H513 0.972A

C52 01 |1.1964(19)A
C53 H531 0.963A

Bl F1 1.4512(17)A
Bl F3 1.3683(18)A
B2 F5 1.3744(19)A

B2 F7 1.4062(18)A
Angles
P1 |Rh1cC1

Cl |Rh1 N3
P1 Rh1l N4

90.06(3)°
Cl |Rhilc1l |91.62(5)°
84.73(4)°
102.67(3)°

C30 H301 0.971A

C31 H311 0.966A

C32 H321 0.956A

C33 H331 0.961A
C35/C36 |1.3972(18)A
C36 C37 [1.3932(19)A
C37 C38 [1.385(2)A
C38/C39 |1.385(2)A
C39 C40 (1.3913(19)A
C40 H401 0.945A

C41 N3  [1.3426(16)A
C42 C43 [1.383(2)A
C43 C44 1.385(2)A
C44 C45 |1.3869(18)A
C45 C46 1.4771(17)A
C46 C47 |1.3843(19)A
CA7 C48 [1.380(2)A
C48 C49 [1.381(2)A
C49 C50 (1.3797(19)A
C50 N4  1.3432(17)A
C51/C52 |1.492(2)A
C51 H511 0.963A

C52 C53 |1.483(2)A
C53 |H532 0.960A

C53 H533 0.973A

Bl F2 1.3691(19)A
Bl F4 1.3733(19)A
B2 F6 1.3740(18)A
B2 F8 |1.3976(18)A

P1 |Rh1 C11
P1 Rh1 N3
C11 |Rh1 N3
Cl |Rh1 N4

85.92(3)°
174.70(3)°
93.26(4)°
88.90(4)°
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Cl1 |Rh1 N4
Rh1 F1
Rhl F1
Rhl F1

P1
Cl1
N4
C1
C1
C3
C2
C4
C2
C4
C1
C3
C5
C2
C4
C1
C3
C5
C2
C4
C6
C7
C7
C6
C8
Rhl
C6
C6
Rhl
Fel
Fel
Fel
C1

Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
P1

P1

P1

C1

C1

C1

C2

C2

C3
C4
C4
C5
C5
C6
C6
C7
C7
C7
C8
C8
C9
C9
C9
C10
C10
C7
c8
C9
C10
C10
C6
C29
C35
Fel
C2
C5
C1
C3

171.40(4)°
98.50(2)°
100.71(4)°
77.75(3)°
69.55(5)°
69.87(5)°
40.59(5)°
69.07(5)°
41.02(5)°
117.87(5)°
155.98(5)°
121.06(5)°
125.65(5)°
156.71(5)°
129.26(5)°
126.03(5)°
152.25(5)°
128.69(5)°
118.91(5)°
152.15(5)°
121.26(5)°
41.98(5)°
40.62(5)°
68.68(5)°
42.16(5)°
68.75(5)°
111.69(4)°
103.57(6)°
104.47(6)°
124.33(6)°
70.58(7)°
69.28(7)°
68.36(7)°
108.57(11)°

Rh1
Rh1
C29
Rh1
Rh1

Fel
Fel

Rh1 N4
Rh1 F1
Rh1 F1

Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
P1

P1

P1

Cl

Cl

Cl

C2

C2

C2
C3
C4
C5
C5
C6
C6
C6
C7
C7
C8
C8
C8
C9
C9
C10
C10
C10
C8
C9
C9
C10
C10
C29
C35
C35
C2
C5
C5
C3
C18

78.23(4)°
165.42(4)°
86.80(3)°
41.05(5)°
40.98(5)°
68.75(5)°
41.89(5)°
68.87(5)°
99.51(5)°
156.95(5)°
117.08(5)°
108.76(5)°
161.58(5)°
160.85(5)°
114.28(5)°
157.07(5)°
166.20(5)°
109.11(5)°
114.32(5)°
160.73(5)°
100.86(5)°
69.63(5)°
69.94(5)°
40.21(6)°
69.90(5)°
41.01(5)°
116.14(4)°
117.20(4)°
102.17(6)°
126.13(9)°
126.81(9)°
107.04(11)°
69.82(7)°
133.92(9)°
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C1
Fel
C2
C2
Fel
C3
C3
Fel
C1
C1
Fel
P1
P1
Fel
C6
C6
Fel
C7
C7
Fel
C8
C8
Fel
C6
C6
Rhl
N1
C13
C12
Cl4
C13
Cl4
C16
C15

C2 c18 [127.23(11)°
C3 [c2  [69.20(7)°
C3 [c4 [107.99(11)°
C3 |H31 [125.122°
C4 |c3 169.88(7)°
C4 [c5 [107.95(11)°
C4 |H41 [125.261°
C5 [c1  [68.83(7)°
C5 |C4 [108.42(11)°
C5 |H51 [125.684°
C6 P1  [114.38(6)°
C6 |C7 [129.03(9)°
C6 |C10 [122.72(9)°
c7 |c6 [67.81(7)°
C7 |c8 [108.24(11)°
C7 |H71 [127.177°
C8 [C7 [68.24(7)°
C8 [co [108.48(11)°
C8 |H8l [124.923°
C9 |c8 [70.34(7)°
C9 |C10 [108.20(11)°
C9 |H91 [126.847°
C10/C6 [68.50(7)°
cl0/co [108.38(11)°
C10|H101 [125.426°
C11/N1 [126.07(9)°
C11/N2  [106.13(10)°
C12/N2  [131.82(12)°
c13/c14 [116.32(12)°
C13|H131 [121.590°
C14 |H141 118.437°
C15/C16 [121.62(12)°
C15|H151 [118.505°
C16 |H161 [121.845°

C3

Fel
Fel
C4

Fel
Fel
C5

Fel
Fel
C4

Fel
Fel
C7

Fel
Fel
C8

Fel
Fel
C9

Fel
Fel
C10
Fel
Fel
C9

Rhl
C13
C17
C12
C13
C15
Cl4
C15
C17

c2 |c18 [123.71(11)°
C3 [c4 [69.53(7)°
C3 |H31 [125.725°
C3 |H31 [126.877°
C4 [c5 [68.47(7)°
C4 |H41 [125.713°
C4 |H41 [126.757°
c5 [c4 [70.51(7)°
C5 |H51 [124.547°
C5 |H51 [125.850°
c6 [c7 [70.21(7)°
C6 |C10 [69.34(7)°
C6 |C10 [106.70(11)°
C7 [cs [71.14(7)°
C7 |H71 [125.476°
C7 |H71 [124.561°
c8 |Co [69.45(7)°
C8 |H81 [127.921°
C8 |H81l [126.594°
c9 |c10 [67.70(7)°
C9 |H91 [125.407°
C9 [H91 [124.898°
c10lco  [71.29(7)°
C10|H101 [125.743°
C10|H101 [126.194°
C11/N2 [127.809)°
c12/c17 [121.42(11)°
C12/N2  [106.67(11)°
C13|H131[122.092°
Cl4/c15 [122.07(13)°
C14 |H141 [119.485°
C15|H151 [119.877°
C16/Cc17 [116.12(12)°
C16 |H161 [122.024°
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Cl2 [C17/C16 |122.36(12)°
Cl6 [C17/N1 [131.10(12)°

C2 |C18 H181 108.355°
C2 |C18 H182 110.269°
H181 |C18 H182 109.258°
C20 |C19 H192 109.312°
C20 |C19 H191 109.176°
H192 |C19 H191 108.316°

C19
C20
C22
C21
C22
C24
C23
C20
C24

C20/C25 [119.39(11)°
C21/C22 [119.00(12)°
C21/C26 [118.74(12)°
C22 H221 [119.708°

C23/C24 [118.11(12)°
C23/C27 [121.07(13)°
C24 |H241/118.544°

C25/C24 [119.10(12)°
C25 C28 [117.85(12)°

C12
C2

N1

N1

C20
N2

N2

C19
C21
C20
C21
C23
C22
C23
C25
C20
C21

C17 N1
C18 N1

106.52(10)°
115.22(10)°

C18 H181 106.681°
C18 H182 106.897°

C19 N2

114.27(10)°

C19 H192 107.627°
C19 H191 107.976°

C20 C21

120.85(11)°

C20/C25 [119.74(11)°
c21/c26 [122.25(11)°
c22|c23 [121.95(12)°
C22|H221|118.345°
c23/Cc27 [120.81(13)°
c24/C25 [121.96(12)°
C24 |H241 [119.495°
C25/C28 [123.05(11)°
C26 |H261 [109.085°

C21 |C26 H262 109.927°
C21 |C26 H263 110.495°
H262 |C26 H263 108.776°
C23 |C27 H272 109.996°
C23 |C27 H273 109.482°
H272 |C27 H273 111.467°
C25 |C28 H282 110.993°
C25 |C28 H283 111.390°
H282 |C28 H283 108.773°

H261 |C26 H262 |109.915°
H261 |C26 H263 108.624°
C23 |C27 H271|109.003°
H271|C27 H272 106.487°
H271 |C27 |H273 |110.343°
C25 |C28 H281 109.450°
H281 |C28 H282 |108.064°
H281 |C28 H283 108.066°

P1

C29
C31
C30
C31l
C33
C32
C29

C29/C34 [119.46(10)°
C30/C31 [119.97(13)°
C30 |H301/119.714°
C31|H311[119.310°
C32/C33 [120.31(13)°
C32|H321[118.174°
C33|H331[119.534°
C34/C33 [120.05(14)°

P1 |C29 C30 121.11(10)°

C30
C29
C30
C32
C31
C32
C34
C29

C29/C34 [119.43(12)°
C30 [H301 [120.312°
C31/C32 [120.03(14)°
C31 |H311[120.661°
C32 |H321[121.517°
C33/C34 [120.14(14)°
C33 |H331[120.309°
C34 |H341[119.137°
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C33
P1

C35
C37
C36
C37
C39
C38
C35
C39
C42
c41
C43
C42
C43
C45
C4d
C45
C47
C46
C47
C49
C48
C49
N4

C52
C52

C34|H341(120.810°
C35/C40 [120.89(10)°
C36/C37 [120.13(13)°
C36 |H361 [119.880°
C37 |H371[119.397°
C38/C39 [120.09(12)°
C38 |H381 120.287°
C39 |H391 [120.528°
C40/C39 [120.86(13)°
C40 |H401 [119.672°
C41|H411 [120.312°
C42/c43 [119.01(12)°
C42 |H421 [121.521°
C43|H431 [121.626°
C44/C45 [119.61(12)°
C44 |H441 [119.419°
C45/N3  [121.19(11)°
C46/C47 [122.41(11)°
C46|N4  [121.55(11)°
C47 |H471 [119.685°
C48/C49 [118.96(12)°
C48|H481(120.615°
C49|H491 [121.359°
C50 (N4  [123.11(11)°
C50 |H501 [117.441°
C51 |H511 [109.062°
C51 |H513 [107.146°

H511 |C51 H513 111.164°

Csl
C52

C52/01 [121.95(16)°
C53 |H532[108.471°

H532 |C53 H531 112.136°
H532 |C53 H533 109.684°

Cl1
C17

N1 [C17 |110.48(10)°
N1 [C18 [119.79(10)°

P1

C36
C35
C36
C38
C37
C38
C40
C35
C42
N3

C41
C42
C44
C43
C44
C46
C45
C46
C48
C47
C48
C50
C49
C52

C35/C36 |120.32(10)°
C35/C40 [118.78(12)°
C36 |H361[119.991°
C37/C38 [120.38(13)°
C37 |H371[120.226°
C38 |H381(119.620°
C39/C40 [119.74(13)°
C39 |H391 [119.724°
C40 [H401 [119.473°
C41|N3  [122.33(12)°
C41|H411[117.357°
C42 |H421 [119.459°
C43/ca4 [118.78(12)°
C43 |H431[119.597°
C44 [H441[120.931°
C45[C46 [123.09(11)°
C45|N3  [115.64(11)°
C46 N4  [116.00(11)°
C47/c48 [119.67(12)°
C47 |H471(120.630°
C48 [H481[120.418°
C49/C50 [118.64(12)°
C49 |H491 [119.993°
C50 |H501 [119.443°
C51 [H512[106.812°

H512 |C51 H511 112.056°
H512 |C51 H513 110.374°

Csl
C53
C52
C52

C52/C53 [116.01(15)°
c52/01 [122.01(17)°
C53 |H531[108.920°
C53 |H533(107.642°

H531 |C53 H533 |109.868°

Cl1
Cl1

N1 |C18 [129.37(10)°
N2 |C12 [110.16(10)°
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Cl1
Rh1
C41
Rh1
F1
F2
F2
F5
F6
F6
Rh1

N2
N3
N3
N4
Bl
Bl
Bl
B2
B2
B2
F1

C19
ca1
C45
C50
F2
F3
F4
F6
F7
F8
B1

126.91(10)°
125.00(8)°

119.03(11)°
128.18(8)°

108.58(11)°
111.39(13)°
111.08(13)°
111.69(13)°
108.21(12)°
108.98(12)°
144.54(8)°

C12
Rh1
Rh1
C46
F1
F1
F3
F5
F5
F7

N2
N3
N4
N4
Bl
Bl
Bl
B2
B2
B2

C19
C45
C46
C50
F3
F4
F4
F7
F8
F8

122.42(10)°
115.91(8)°

113.76(8)°

118.01(10)°
107.08(11)°
106.83(12)°
111.64(13)°
108.08(13)°
110.57(12)°
109.26(11)°
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