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R factor = 0.046; wR factor = 0.098; data-to-parameter ratio = 19.6.

In the title compound, trans-[RhCl{P(C;oH)3},(CO)]--
3C5HgO, where P(C;yH5); is trinaphthylphosphine, the Rh—
P bond lengths are 2.3360 (10) and 2.3258 (10) A, while the
Rh—Cl bond length is 2.3525 (11) A. The coordination
around the Rh atom shows a slightly distorted square-planar
arrangement.

Related literature

For related compounds see: Otto (2001); Otto et al. (2000);
Chen et al. (1991); Kuwabara & Bau (1994). Symmetrical
square-planar complexes of Rh, Ir, Pd and Pt often crystallize
with the metal atom on a crystallographic centre of symmetry,
thus imposing a disordered packing arrangement. The present
study is part of an ongoing investigation into determining
which factors govern a disordered packing mode. The title
compound is one of the few examples which does not show
disorder along the carbonyl/chlorido axis. For similar non-
disordered compounds, see: Burgoyne et al. (2010); Makhoba
et al. (2011).
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Experimental

Crystal data

[RhCI(C50H,,P),(CO)]-3C;HsO V =5645.0 (14) A3

M, =1165.48 Z=4

Monoclinic, Cc Mo Ko radiation

a =10.1306 (15) A =046 mm™"

b =27.673 (4) A T =100 K

c=120201 (3) A 0.34 x 0.22 x 0.04 mm
B =94.610 (4)°

Data collection

Bruker APEXII CCD
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker; 2004)
Tmin = 0.888, Thyax = 0.983

31682 measured reflections
13902 independent reflections
11679 reflections with 7 > 20([)
Rine = 0.057

Refinement

R[F? > 20(F%)] = 0.046
wR(F?) = 0.098

S =0.99

13902 reflections

709 parameters

2 restraints

H-atom parameters constrained

ApPmax =090 e A_

Apmin = —0.56 ¢ A3

Absolute structure: Flack (1983),
6894 Friedel pairs

Flack parameter: —0.001 (19)

Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT-
Plus (Bruker, 2004); data reduction: SAINT-Plus and XPREP
(Bruker, 2004); program(s) used to solve structure: SHELXS97
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97
(Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg,
2005); software used to prepare material for publication: WinGX
(Farrugia, 1999).

Financial assistance from the South African National
Research Foundation (SA NRF), the Research Fund of the
University of Johannesburg and SASOL is gratefully
acknowledged.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: MW2021).
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trans-Carbonylchloridobis[tris(naphthalen-1-yl)phosphane-xP]rhodium(I) acetone trisolvate

R. Meijboom

Comment

Symmetrical square-planar complexes of Rh, Ir, Pd and Pt often crystallize with the metal atom on a crystallographic centre
of symmetry, thus imposing a disordered packing arrangement (Otto, 2001; Otto ez al., 2000; Chen ef al., 1991; Kuwabara
& Bau, 1994). The present study is part of an ongoing investigation into determining which factors govern a disordered
packing mode and reports the structure of trans-carbonylchloridobis(trinaphthylphosphine)rhodium(I). The compound is
one of the few crystallographic examples of these complexes which does not show disorder along the carbonyl/chloro axis
(Burgoyne et al., 2010; Makhoba et al., 2011). The coordination around the Rh atom shows a slightly distorted square-planar

arrangement.

Experimental

Tri-naphthylphosphine  (0.08 g, 0.21 mmol) was dissolved in acetone (5 cm3). A solution of

dichlorotetracarbonyldirhodium(I) (0.02 g, 0.05 mmol) in acetone (5 cm3) was added to the phosphine solution. The mixture
was stirred for 5 minutes, after which the solution was left to crystallize. Yellow crystals of the title compound were obtained.
Refinement

The aromatic,and methyl H atoms were placed in geometrically idealized positions (C—H = 0.95-0.98) and constrained to
ride on their parent atoms with Ujso(H) = 1.2Ueq(C) for aromatic and Ujso(H) = 1.5Ugq(C) for methyl H atoms respectively.

Methyl torsion angles were refined from electron density.

Figures

Fig. 1. The structure of the title compound, showing 50% probability displacement ellipsoids.
For the C atoms, the first digit indicates ring number and the second digit indicates the po-
sition of the atom in the ring. Some labels have been omitted for clarity, all rings have been
numbered in the same, systematic manner.

trans-Carbonylchloridobis[tris(naphthalen-1-yl)phosphane- kPIrhodium(l) acetone trisolvate

Crystal data

[RhCI(C30Ha, P)2(CO)]-3C3HO F(000) = 2416

M, =1165.48 Dy=1371 Mgm>
Monoclinic, Ce Mo Ka radiation, L = 0.71073 A
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Hall symbol: C -2yc
a=10.1306 (15) A
b=27.673 (4) A
¢=20.201(3) A
B=94.610 (4)°
V=5645.0 (14) A3
Z=4

Data collection

Bruker APEXII CCD
diffractometer

Radiation source: sealed tube
graphite
¢ and o scans

Absorption correction: multi-scan
(SADABS; Bruker; 2004)

Tmin = 0.888, Tmax = 0.983

31682 measured reflections

Refinement
Refinement on 7>

Least-squares matrix: full
R[F > 26(F%)] = 0.046
WR(F?) = 0.098

§$=0.99
13902 reflections
709 parameters

2 restraints

Primary atom site location: structure-invariant direct
methods

Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Ls. planes) are estimated using the full covariance mat-
rix. 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 parameters from 5353 reflections

0=23-25.8°
w=0.46 mm '
T=100K

Plate, yellow
0.34 x 0.22 x 0.04 mm

13902 independent reflections
11679 reflections with 7> 26([)
Rine=0.057

Omax = 28.3°, Opin = 1.5°

h=-13—-13
k=-34-36
[=-26—26

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring
sites

H-atom parameters constrained

w = 1/[6%(Fy2) + (0.0401P)’]

where P = (F,> + 2F.2)/3

(A/6)max = 0.003

ApPmax =0.90 ¢ A3

Apmin = —0.56 ¢ A7

Absolute structure: Flack (1983), 6894 Friedel pairs

Flack parameter: —0.001 (19)

cell e.s.d.'s is used for estimating e.s.d.'s involving 1.s. planes.

Refinement. Refinement of 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F* 2, convention-
al R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F> cs(Fz) 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° 2 are statistically about twice as large

as those based on F, and R- factors based on ALL data will be even larger.
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A’Z )

C1
C10
H10
C21
H21A
H21B
H21C
C22
C23
H23A
H23B
H23C
C31
H31A
H31B
H31C
C32
H32A
H32B
H32C
C33
C41
H41A
H41B
H41C
C42
04
C110
Cl11
Cl12
H112
Cl13
H113
Cl14
H114
CI15
H115
Cl116
C117
H117
Cl118
H118
CI119
H119
C120

X

0.5700 (4)
0.4720 (4)
0.5327
0.3148 (6)
0.2548
0.394
0.3369
0.2511 (5)
0.1343 (6)
0.1624
0.0915
0.0735
0.1743 (5)
0.1715
0.0865
0.2087
0.2779 (5)
0.3291
0.3225
0.1922
0.2621 (4)
0.1187 (8)
0.1095
0.1449
0.1848
~0.0094 (7)
~0.1061 (6)
0.6912 (4)
0.5784 (4)
0.5610 (4)
0.6255
0.4520 (4)
0.443
0.3527 (4)
0.2779
0.3664 (4)
0.3007
0.4795 (4)
0.4953 (4)
0.4315
0.6040 (4)
0.6135
0.7015 (4)
0.7744
0.8843 (4)

y
0.70768 (13)
0.75940 (14)
0.7468
0.91871 (18)
0.8918
0.9104
0.9266
0.96117 (15)
0.9827 (2)
0.9997
1.0049
0.9576
0.63458 (18)
0.6102
0.6401
0.664
0.65282 (16)
0.6379
0.6814
0.6614
0.61795 (16)
0.9664 (2)
0.958
0.9996
0.9462
0.95927 (17)
0.94247 (14)
0.63432 (13)
0.60753 (12)
0.59302 (13)
0.6008
0.56801 (13)
0.5589
0.55567 (13)
0.539
0.56821 (13)
0.5597
0.59413 (13)
0.60580 (13)
0.5963
0.63101 (14)
0.6387
0.64540 (13)
0.6628
0.60061 (13)

z

0.71336 (19)
0.90434 (19)
0.9368
0.8501 (3)
0.8483
0.877
0.8061
0.8796 (2)
0.8417 (3)
0.8038
0.8696
0.8271
0.9130 (2)
0.9467
0.8928
0.9326
0.8050 (2)
0.7726
0.822
0.7846
0.8611 (2)
0.6213 (3)
0.6667
0.6187
0.6038
0.5819 (3)
0.6066 (2)
0.61001 (18)
0.62852 (18)
0.6952 (2)
0.7289
0.7101 (2)
0.7538
0.6605 (2)
0.6715
0.5966 (2)
0.5639
0.57838 (19)
0.51121 (19)
0.4781
0.4950 (2)
0.4509
0.54427 (17)
0.5323
0.71304 (18)

Uiso*/ch
0.0197 (8)
0.0189 (8)
0.023*
0.0592 (16)
0.089*
0.089*
0.089*
0.0351 (11)
0.0630 (17)
0.094*
0.094*
0.094*
0.0402 (12)
0.06*
0.06*
0.06*
0.0368 (11)
0.055*
0.055%
0.055*
0.0309 (9)
0.080 (2)
0.12*
0.12*
0.12*
0.0521 (16)
0.0895 (17)
0.0184 (7)
0.0176 (7)
0.0218 (9)
0.026*
0.0245 (8)
0.029*
0.0247 (9)
0.03*
0.0252 (9)
0.03*
0.0210 (8)
0.0232 (8)
0.028*
0.0218 (9)
0.026*
0.0193 (8)
0.023*
0.0187 (7)
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Cl121
C122
H122
Cl123
H123
Cl124
H124
Cl125
H125
Cl126
C127
H127
C128
H128
C129
H129
C130
Cl131
C132
H132
C133
H133
C134
H134
C135
H135
C136
C137
H137
C138
H138
C139
H139
C210
C211
C213
H213
C214
H214
C215
H215
C216
H216
C217
C218
H218
C219
H219
C220

0.9266 (4)
0.9226 (4)
0.8889
0.9668 (4)
0.9624
1.0194 (5)
1.0524
1.0220 (5)
1.0537
0.9767 (4)
0.9821 (4)
1.0148
0.9401 (4)
0.9425
0.8928 (4)
0.8665
0.9467 (4)
0.9307 (4)
0.8109 (4)
0.7358
0.8031 (4)
0.7233
0.9140 (4)
0.9077
1.0306 (4)
1.1034
1.0428 (4)
1.1648 (4)
1.2378
1.1768 (4)
1.2576
1.0687 (4)
1.0794
0.5165 (4)
0.4235 (4)
0.4599 (4)
0.5483
0.3672 (4)
0.3935
0.2317 (4)
0.1691
0.1933 (4)
0.1038
0.2870 (4)
0.2472 (4)
0.158
0.3391 (4)
0.3126
0.7764 (4)

0.55858 (13)
0.55473 (14)
0.5803
0.51458 (14)
0.5129
0.47556 (15)
0.4486
0.47715 (15)
0.4507
0.51870 (14)
0.52022 (14)
0.4938
0.55975 (15)
0.5602
0.60008 (14)
0.6273
0.68404 (13)
0.73167 (12)
0.75808 (13)
0.7434
0.80487 (14)
0.8215
0.82788 (14)
0.8596
0.80377 (14)
0.8191
0.75567 (14)
0.73095 (14)
0.7462
0.68526 (14)
0.6693
0.66206 (13)
0.631
0.77527 (13)
0.79589 (12)
0.81645 (13)
0.8165
0.83595 (14)
0.8499
0.83552 (14)
0.8485
0.81590 (14)
0.8152
0.79663 (12)
0.77876 (13)
0.7786
0.76176 (13)
0.7517
0.74587 (13)

0.67798 (19)
0.60798 (19)
0.5821
0.5774 (2)
0.5313
0.6160 (2)
0.5953
0.6830 (2)
0.7079
0.7157 (2)
0.7864 (2)
0.811

0.8181 (2)
0.8642
0.78146 (19)
0.804
0.63052 (17)
0.60455 (17)
0.60300 (18)
0.6175
0.58056 (19)
0.5805
0.55780 (18)
0.5429
0.55755 (18)
0.5417
0.58109 (18)
0.58231 (19)
0.5664
0.60638 (19)
0.6064
0.63110 (18)
0.6484
0.84513 (18)
0.79625 (18)
0.73540 (18)
0.7261
0.69095 (19)
0.6522
0.70244 (19)
0.6712
0.7596 (2)
0.7668
0.80827 (18)
0.86930 (19)
0.8771
0.91667 (18)
0.9575
0.90737 (18)

0.0208 (8)
0.0242 (8)
0.029*
0.0305 (10)
0.037*
0.0365 (11)
0.044*
0.0344 (10)
0.041*
0.0247 (9)
0.0302 (9)
0.036*
0.0281 (9)
0.034*
0.0210 (9)
0.025*
0.0172 (7)
0.0166 (7)
0.0191 (8)
0.023*
0.0219 (8)
0.026*
0.0242 (8)
0.029*
0.0231 (8)
0.028*
0.0200 (9)
0.0234 (8)
0.028*
0.0233 (8)
0.028*
0.0203 (8)
0.024*
0.0178 (7)
0.0184 (7)
0.0214 (8)
0.026*
0.0260 (9)
0.031*
0.0283 (9)
0.034*
0.0262 (9)
0.031*
0.0195 (8)
0.0229 (8)
0.027*
0.0204 (8)
0.024*
0.0183 (7)
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221 0.7635 (4) 0.69568 (14) 0.92564 (18) 0.0204 (8)
222 0.6681 (4) 0.66430 (14) 0.89414 (19) 0.0225 (8)
H222 0.6079 0.6763 0.8609 0.027%*
€223 0.6626 (5) 0.61682 (15) 0.9116 (2) 0.0283 (10)
H223 0.5984 0.5969 0.8905 0.034*
224 0.7539 (5) 0.59760 (15) 0.9616 (2) 0.0323 (10)
H224 0.7519 0.5649 0.9723 0.039*
€225 0.8447 (5) 0.62740 (15) 0.9938 (2) 0.0276 (10)
H225 0.903 0.6149 1.0275 0.033*
€226 0.8523 (4) 0.67687 (14) 0.97734 (18) 0.0220 (8)
227 0.9478 (4) 0.70750 (15) 1.01019 (19) 0.0265 (9)
H227 1.0053 0.6952 1.0443 0.032%*
€228 0.9567 (4) 0.75456 (15) 0.99269 (19) 0.0244 (9)
H228 1.0188 0.7745 1.0155 0.029*
€229 0.8729 (4) 0.77340 (13) 0.94048 (18) 0.0210 (8)
H229 0.883 0.8054 0.9279 0.025*
€230 0.7504 (4) 0.82926 (13) 0.81709 (18) 0.0191 (8)
231 0.7240 (4) 0.86965 (13) 0.85781 (18) 0.0192 (8)
232 0.6607 (4) 0.86690 (14) 0.91772 (19) 0.0230 (8)
H232 0.6353 0.8369 0.9329 0.028*
€233 0.6359 (4) 0.90717 (14) 0.9537 (2) 0.0266 (9)
H233 0.593 0.9042 0.9925 0.032%*
€234 0.6745 (4) 0.95301 (15) 0.9329 (2) 0.0323 (10)
H234 0.6566 0.9803 0.9575 0.039*
€235 0.7385 (4) 0.95739 (14) 0.8763 (2) 0.0300 (10)
H235 0.7655 0.9878 0.8633 0.036*
€236 0.7646 (4) 0.91686 (13) 0.8371 (2) 0.0240 (8)
€237 0.8269 (4) 0.92113 (15) 0.7772 (2) 0.0311 (10)
H237 0.8497 0.9516 0.7625 0.037*
€238 0.8541 (4) 0.88163 (15) 0.74067 (19) 0.0272 (9)
H238 0.8979 0.8852 0.7022 0.033*
€239 0.8161 (4) 0.83557 (14) 0.76091 (19) 0.0236 (8)
H239 0.8359 0.8088 0.7358 0.028*
o1 0.4643 (3) 0.70580 (10) 0.69001 (15) 0.0304 (7)
02 0.2950 (4) 0.97818 (12) 0.93165 (17) 0.0539 (10)
03 0.3165 (4) 0.57932 (12) 0.86447 (18) 0.0503 (9)
C43 ~0.0219 (6) 0.97133 (19) 0.5102 (2) 0.0549 (15)
H43A —0.0012 0.9434 0.4849 0.082%*
H43B 0.0383 0.997 0.5018 0.082%*
H43C —-0.111 0.9814 0.4974 0.082%*
Pl 0.81469 (9) 0.65586 (3) 0.67416 (5) 0.01594 (19)
P2 0.69062 (9) 0.76754 (3) 0.82986 (5) 0.01584 (19)
cll 0.96409 (10) 0.72128 (4) 0.78862 (5) 0.0230 (2)
Rhl 0.74079 (2) 0.712399 (9) 0.748699 (15) 0.01574 (6)
Atomic displacement parameters (142 )

T 2 33 U2 U3 23
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Cl1
C10
C21
C22
C23
C31
C32
C33
C41
C42
04
C110
Cl11
Cl12
Cl13
Cl14
CI15
Cl116
Cl117
Cl118
CI119
C120
Cl21
C122
Cl123
Cl124
Cl125
Cl126
C127
C128
C129
C130
Cl131
C132
C133
C134
C135
C136
C137
C138
C139
C210
C211
C213
C214
C215
C216
C217
C218

0.025 (2)
0.021 (2)
0.066 (4)
0.045 (3)
0.034 (3)
0.043 (3)
0.043 (3)
0.025 (2)
0.114 (7)
0.090 (5)
0.147 (5)
0.0137 (18)
0.0167 (18)
0.024 (2)
0.026 (2)
0.020 (2)
0.019 (2)
0.020 (2)
0.023 (2)
0.025 (2)
0.0201 (19)
0.0178 (19)
0.0171 (19)
0.025 (2)
0.034 (3)
0.033 (3)
0.036 (3)
0.022 (2)
0.029 (2)
0.028 (2)
0.022 (2)
0.0160 (18)
0.022 (2)
0.020 (2)
0.022 (2)
0.032 (2)
0.026 (2)
0.023 (2)
0.021 (2)
0.020 (2)
0.020 (2)
0.0165 (18)
0.0225 (19)
0.020 (2)
0.033 (2)
0.034 (2)
0.019 (2)
0.022 (2)
0.0185 (19)

0.0116 (18)
0.0191 (19)
0.036 (3)
0.025 (2)
0.065 (4)
0.050 (3)
0.030 (2)
0.032 (2)
0.058 (4)
0.020 (2)
0.035 (2)
0.0176 (18)
0.0091 (16)
0.0182 (19)
0.0181 (19)
0.0164 (19)
0.0167 (19)
0.0140 (17)
0.0172 (19)
0.020 (2)
0.0168 (18)
0.0179 (18)
0.0182 (19)
0.023 (2)
0.025 (2)
0.022 (2)
0.022 (2)
0.021 (2)
0.022 (2)
0.030 (2)
0.0195 (19)
0.0176 (18)
0.0123 (16)
0.0214 (19)
0.0194 (19)
0.0180 (19)
0.0226 (19)
0.021 (2)
0.027 (2)
0.023 (2)
0.0191 (18)
0.0185 (18)
0.0129 (17)
0.0203 (19)
0.026 (2)
0.026 (2)
0.024 (2)
0.0135 (18)
0.022 (2)

0.0235 (19)
0.0158 (18)
0.072 (4)
0.034 (2)
0.088 (5)
0.028 (2)
0.038 (2)
0.035 (2)
0.065 (4)
0.049 (3)
0.096 (3)
0.0234 (18)
0.0266 (19)
0.023 (2)
0.030 (2)
0.038 (2)
0.038 (2)
0.028 (2)
0.027 (2)
0.0199 (19)
0.0204 (18)
0.0199 (18)
0.0262 (19)
0.0239 (19)
0.032 (2)
0.053 (3)
0.043 (3)
0.030 (2)
0.038 (2)
0.025 (2)
0.021 (2)
0.0179 (17)
0.0151 (16)
0.0156 (17)
0.024 (2)
0.0214 (19)
0.0200 (18)
0.0153 (18)
0.0223 (19)
0.027 (2)
0.0210 (19)
0.0180 (17)
0.0193 (17)
0.0232 (19)
0.0179 (18)
0.0224 (19)
0.034 (2)
0.0223 (18)
0.028 (2)

0.0012 (15)
~0.0001 (16)
0.010 (3)
~0.016 (2)
0.001 (3)
-0.014 (2)
0.008 (2)
~0.0050 (19)
0.029 (4)
0.005 (3)
~0.006 (3)
0.0017 (14)
0.0036 (14)
~0.0004 (16)
~0.0016 (16)
~0.0047 (16)
~0.0020 (15)
~0.0014 (15)
~0.0009 (16)
~0.0008 (17)
~0.0006 (15)
~0.0030 (15)
~0.0038 (15)
0.0032 (17)
0.0002 (18)
0.0102 (19)
0.0028 (19)
~0.0021 (16)
~0.0035 (18)
0.0008 (18)
~0.0006 (16)
~0.0054 (14)
~0.0047 (15)
~0.0045 (16)
0.0002 (16)
~0.0020 (17)
~0.0088 (16)
~0.0053 (16)
~0.0079 (17)
0.0020 (16)
0.0017 (15)
~0.0011 (14)
~0.0019 (14)
0.0009 (15)
~0.0027 (18)
0.0061 (18)
0.0003 (16)
0.0013 (14)
~0.0036 (15)

0.0063 (17)
~0.0021 (15)
~0.014 (3)
~0.003 (2)
~0.008 (3)
0.005 (2)
0.013 (2)
~0.0013 (19)
~0.009 (4)
0.029 (3)
0.071 (3)
~0.0009 (15)
~0.0013 (15)
0.0022 (17)
0.0035 (17)
0.0043 (17)
~0.0074 (17)
~0.0047 (16)
~0.0126 (16)
~0.0060 (16)
~0.0024 (15)
~0.0013 (15)
~0.0035 (15)
~0.0004 (16)
~0.0005 (19)
~0.006 (2)
~0.010 (2)
~0.0054 (17)
~0.0058 (19)
~0.0033 (17)
~0.0005 (16)
0.0000 (14)
~0.0031 (14)
~0.0014 (15)
~0.0034 (16)
~0.0032 (17)
0.0008 (16)
~0.0001 (16)
0.0047 (16)
0.0017 (16)
~0.0021 (15)
~0.0005 (14)
~0.0023 (15)
~0.0005 (16)
~0.0045 (17)
~0.0145 (17)
~0.0084 (17)
~0.0013 (15)
~0.0006 (16)

~0.0043 (15)
0.0008 (15)
-0.022 3)
~0.0010 (18)
-0.012 3)
-0.010 (2)
0.0009 (19)
~0.0030 (19)
-0.014 (3)
~0.002 (2)
0.006 (2)
~0.0011 (15)
~0.0014 (14)
~0.0019 (16)
~0.0002 (16)
0.0019 (17)
~0.0010 (17)
~0.0013 (15)
~0.0029 (16)
0.0028 (16)
0.0016 (15)
0.0029 (15)
0.0021 (15)
~0.0006 (16)
~0.0054 (17)
~0.005 (2)
0.0048 (19)
0.0023 (16)
0.0123 (18)
0.0029 (17)
0.0015 (16)
~0.0004 (14)
~0.0024 (14)
~0.0012 (15)
~0.0022 (16)
0.0009 (15)
~0.0007 (15)
~0.0064 (15)
~0.0023 (16)
~0.0060 (16)
~0.0064 (15)
0.0002 (14)
~0.0016 (14)
0.0005 (15)
0.0017 (16)
~0.0009 (17)
~0.0060 (17)
~0.0048 (14)
~0.0090 (16)
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supplementary materials

C219
C220
C221
C222
C223
C224
C225
C226
C227
C228
C229
C230
C231
C232
C233
C234
C235
C236
C237
C238
C239
01
02
03
C43
P1
P2
Cll1
Rh1

0.021 (2)
0.0144 (18)
0.022 (2)
0.029 (2)
0.043 (3)
0.044 (3)
0.031 (2)
0.022 (2)
0.018 (2)
0.017 (2)
0.021 (2)
0.0181 (19)
0.0162 (18)
0.024 (2)
0.022 (2)
0.027 (2)
0.027 (2)
0.023 (2)
0.027 (2)
0.028 (2)
0.020 (2)
0.0229 (16)
0.073 (3)
0.060 (3)
0.074 (4)
0.0155 (5)
0.0162 (5)
0.0168 (5)
0.01477 (13)

Geometric parameters (4, °)

C1—O01
Cl—Rhl
C10—C210
C10—C219
C10—H10
C21—C22
C21—H21A
C21—H21B
C21—H21C
C22—02
C22—C23
C23—H23A
C23—H23B
C23—H23C
C31—C33
C31—H31A
C31—H31B

0.0213 (19)
0.0207 (18)
0.0205 (18)
0.021 (2)
0.019 (2)
0.021 (2)
0.025 (2)
0.0241 (19)
0.035 (2)
0.031 (2)
0.0189 (18)
0.0148 (17)
0.0153 (18)
0.0176 (18)
0.027 (2)
0.026 (2)
0.017 (2)
0.0159 (19)
0.025 (2)
0.027 (2)
0.024 (2)
0.0266 (16)
0.040 (2)
0.0357 (19)
0.043 (3)
0.0155 (5)
0.0146 (4)
0.0252 (5)
0.01523 (12)

1.136 (5)
1.823 (4)
1.384 (5)
1.391 (5)
0.93
1.488 (7)
0.96
0.96
0.96
1.204 (5)
1.482 (7)
0.96
0.96
0.96
1.500 (6)
0.96
0.96

0.0191 (18) ~0.0071 (16)
0.0197 (18) 0.0038 (15)
0.0194 (18) 0.0026 (16)
0.0183 (19) ~0.0018 (17)
0.023 (2) ~0.0067 (19)
0.034 (2) 0.0035 (19)
0.028 (2) 0.0032 (18)
0.0208 (18) 0.0051 (16)
0.026 (2) 0.0108 (17)
0.0246 (19) 0.0002 (18)
0.0227 (19) 0.0014 (15)
0.0235 (19) ~0.0066 (14)
0.0250 (19) ~0.0024 (14)
0.027 (2) 0.0002 (16)
0.030 (2) 0.0028 (17)
0.042 (3) 0.0020 (18)
0.043 (3) 0.0008 (17)
0.031 (2) ~0.0036 (16)
0.039 (2) ~0.0059 (17)
0.026 (2) ~0.0101 (17)
0.027 (2) 0.0009 (16)
0.0404 (18) ~0.0012 (13)
0.045 (2) ~0.0016 (19)
0.056 (2) 0.0065 (18)
0.049 (3) 0.020 (3)
0.0166 (4) ~0.0012 (4)
0.0164 (4) ~0.0008 (4)
0.0266 (5) ~0.0027 (4)
0.01692 (11) ~0.00188 (14)
C132—H132
C133—C134
C133—H133
C134—C135
Cl134—H134
C135—C136
C135—HI135
C136—C137
C137—C138
C137—HI137
C138—C139
C138—HI138
C139—H139
C210—C211
C210—P2
C211—C217
C211—C213

0.0028 (15)
0.0010 (14)
0.0064 (15)
0.0045 (16)
0.0062 (19)
0.013 (2)
0.0067 (19)
0.0055 (16)
~0.0017 (16)
~0.0050 (17)
0.0002 (16)
~0.0036 (15)
~0.0051 (15)
~0.0050 (16)
~0.0033 (17)
~0.007 (2)
~0.013 (2)
~0.0065 (17)
~0.0077 (19)
~0.0012 (17)
~0.0014 (17)
~0.0051 (13)
~0.0150 (19)
0.0086 (19)
0.009 (3)
~0.0002 (4)
~0.0010 (4)
~0.0001 (4)
~0.00049 (9)

0.93

~0.0022 (15)
0.0006 (15)
0.0007 (15)
~0.0010 (15)
~0.0041 (17)
0.0047 (18)
0.0045 (18)
0.0034 (15)
0.0066 (18)
0.0008 (17)
0.0017 (15)
0.0018 (15)
0.0021 (15)
~0.0024 (15)
~0.0062 (17)
~0.0115 (19)
0.0022 (18)
0.0035 (16)
0.0128 (19)
0.0049 (17)
0.0075 (16)
~0.0105 (13)
~0.0119 (17)
0.0126 (17)
~0.006 (3)
0.0012 (4)
~0.0006 (4)
~0.0049 (4)
~0.00096 (13)

1.400 (5)

0.93

1.357 (6)

0.93

1.416 (5)

0.93

1.411 (6)
1.357 (5)

0.93

1.396 (5)

0.93
0.93

1.428 (5)
1.827 (4)
1.422 (5)
1.430 (5)
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supplementary materials

C31—H31C
C32—C33
C32—H32A
C32—H32B
C32—H32C
C33—03
C41—C42
C41—H41A
C41—H41B
C41—H41C
C42—04
C42—C43
C110—C119
C110—Cl111
C110—P1
Cl11—C116
Cl11—C112
Cl112—C113
Cl12—H112
Cl113—Cl114
CI113—H113
Cl114—Cl115
Cl14—H114
Cl115—Cl116
CI115—H115
Cl116—C117
C117—Cl118
CI117—H117
C118—Cl119
C118—H118
C119—H119
C120—C129
C120—C121
C120—P1
C121—C126
C121—C122
C122—C123
C122—H122
C123—C124
C123—H123
C124—C125
C124—H124
C125—C126
C125—H125
C126—C127
C127—C128
C127—H127
C128—C129
C128—H128

0.96
1.506 (6)
0.96
0.96
0.96
1.202 (5)
1.479 (9)
0.96
0.96
0.96
1.225 (7)
1.483 (7)
1.375 (5)
1.437 (5)
1.827 (4)
1.416 (5)
1.429 (5)
1.357 (5)
0.93
1.403 (6)
0.93
1.356 (6)
0.93
1.424 (5)
0.93
1.416 (5)
1.366 (6)
0.93
1.402 (5)
0.93
0.93
1.378 (5)
1.445 (5)
1.834 (4)
1.412 (5)
1.415 (5)
1.364 (5)
0.93
1.411 (6)
0.93
1.352 (6)
0.93
1.421 (6)
0.93
1.425 (6)
1.353 (6)
0.93
1.401 (5)
0.93

C213—C214
C213—H213
C214—C215
C214—H214
C215—C216
C215—H215
C216—C217
C216—H216
C217—C218
C218—C219
C218—H218
C219—H219
C220—C229
C220—C221
C220—P2

C221—C222
C221—C226
C222—C223
C222—H222
C223—C224
C223—H223
C224—C225
C224—H224
C225—C226
C225—H225
C226—C227
C227—C228
C227—H227
C228—C229
C228—H228
C229—H229
C230—C239
C230—C231
C230—P2

C231—C232
C231—C236
C232—C233
C232—H232
C233—C234
C233—H233
C234—C235
C234—H234
C235—C236
C235—H235
C236—C237
C237—C238
C237—H237
C238—C239
C238—H238

1.358 (5)
0.93
1.410 (6)
0.93
1.361 (6)
0.93
1.415 (5)
0.93
1.417 (5)
1.364 (5)
0.93
0.93
1.370 (5)
1.446 (5)
1.830 (4)
1.413 (6)
1.421 (5)
1.363 (5)
0.93
1.418 (6)
0.93
1.361 (6)
0.93
1.413 (6)
0.93
1.411 (6)
1.354 (6)
0.93
1.400 (5)
0.93
0.93
1.372 (5)
1.426 (5)
1.837 (4)
1.417 (5)
1.442 (5)
1.365 (5)
0.93
1.402 (6)
0.93
1.363 (6)
0.93
1.410 (6)
0.93
1.414 (6)
1.360 (6)
0.93
1.402 (5)
0.93
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C129—H129
C130—C139
C130—C131
C130—P1
C131—C132
C131—C136
C132—C133
O1—C1—Rh1
C210—C10—C219
C210—C10—H10
C219—C10—H10
C22—C21—H21A
C22—C21—H21B
H21A—C21—H21B
C22—C21—H21C
H21A—C21—H21C
H21B—C21—H21C
02—C22—C23
02—C22—C21
C23—C22—C21
C22—C23—H23A
C22—C23—H23B
H23A—C23—H23B
C22—C23—H23C
H23A—C23—H23C
H23B—C23—H23C
C33—C31—H31A
C33—C31—H31B
H31A—C31—H31B
C33—C31—H31C
H31A—C31—H31C
H31B—C31—H31C
C33—C32—H32A
C33—C32—H32B
H32A—C32—H32B
C33—C32—H32C
H32A—C32—H32C
H32B—C32—H32C
03—C33—C31
03—C33—C32
C31—C33—C32
C42—C41—H41A
C42—C41—H41B
H41A—C41—H41B
C42—C41—H41C
H41A—C41—H41C
H41B—C41—H41C
04—C42—C41
04—C42—C43

0.93
1.377 (5)
1.423 (5)
1.834 (4)
1.416 (5)
1.428 (5)
1.372 (5)

177.9 (4)
121.9 (4)
119.1
119.1
109.5
109.5
109.5
109.5
109.5
109.5
121.2 (5)
121.1 (5)
117.7 (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
109.5
109.5
109.5
109.5
109.5
109.5
121.9 (4)
122.4 (4)
115.7 (4)
109.5
109.5
109.5
109.5
109.5
109.5
121.9 (6)
118.3 (7)

C239—H239
C43—HA43A
C43—H43B
C43—HA43C
P1—Rhl

P2—Rhl

Cl1—Rhl
C137—C136—C131
C135—C136—C131
C138—C137—C136
C138—C137—H137
C136—C137—H137
C137—C138—C139
C137—C138—H138
C139—C138—H138
C130—C139—C138
C130—C139—H139
C138—C139—H139
C10—C210—C211
C10—C210—P2
C211—C210—P2
C217—C211—C210
C217—C211—C213
C210—C211—C213
C214—C213—C211
C214—C213—H213
C211—C213—H213
C213—C214—C215
C213—C214—H214
C215—C214—H214
C216—C215—C214
C216—C215—H215
C214—C215—H215
C215—C216—C217
C215—C216—H216
C217—C216—H216
C216—C217—C218
C216—C217—C211
C218—C217—C211
C219—C218—C217
C219—C218—H218
C217—C218—H218
C218—C219—C10
C218—C219—H219
C10—C219—H219
C229—C220—C221
C229—C220—P2
C221—C220—P2
C222—C221—C226

0.93
0.96
0.96
0.96
2.3360 (10)
2.3258 (10)
2.3525 (11)

119.1 (3)
119.9 (4)
120.8 (4)
119.6
119.6
120.4 (4)
119.8
119.8
121.6 (4)
119.2
119.2
118.8 (3)
119.7 (3)
121.5 (3)
119.0 (3)
117.5 (3)
123.5(3)
120.9 (4)
119.5
119.5
121.2 (4)
119.4
119.4
119.5 (4)
120.3
120.3
121.2 (4)
119.4
119.4
120.9 (4)
119.6 (3)
119.5 (3)
120.4 (4)
119.8
119.8
120.4 (4)
119.8
119.8
119.0 (3)
120.4 (3)
119.1 (3)
118.4 (4)
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C41—C42—C43
C119—C110—C111
C119—C110—P1
C111—C110—P1
Cl116—C111—Cl112
Cl116—C111—C110
Cl112—C111—C110
Cl113—C112—C111
C113—Cl112—H112
Cl111—C112—H112
Cl112—C113—C114
Cl112—C113—H113
C114—C113—H113
Cl115—C114—C113
Cl115—Cl114—H114
C113—Cl114—H114
Cl114—C115—C116
C114—Cl115—H115
Cl116—C115—HI115
Cl11—C116—C117
Cl11—C116—CI115
C117—C116—C115
C118—C117—C116
C118—C117—H117
Cl116—C117—H117
C117—C118—C119
C117—C118—H118
C119—C118—H118
C110—C119—C118
C110—C119—H119
C118—C119—H119
C129—C120—C121
C129—C120—P1
C121—C120—P1
C126—C121—C122
C126—C121—C120
C122—C121—C120
C123—C122—C121
C123—C122—H122
C121—C122—H]122
C122—C123—C124
C122—C123—H]123
C124—C123—H]123
C125—C124—C123
C125—C124—H124
C123—C124—H124
C124—C125—C126
C124—C125—H]125
C126—C125—H]125

119.8 (5)
119.3 (3)
120.8 (3)
119.8 (3)
117.8 (3)
118.7 (3)
123.4 (4)
121.0 (4)
119.5
119.5
121.1 (4)
119.5
119.5
119.7 (4)
120.2
120.2
121.4 (4)
119.3
119.3
119.9 (3)
119.0 (4)
121.1 (4)
120.1 (4)
120

120
120.8 (4)
119.6
119.6
121.2 (4)
119.4
119.4
119.1 (3)
115.4 (3)
125.5 (3)
117.4 (3)
118.2 (3)
124.4 (3)
122.0 (4)
119

119
119.7 (4)
120.1
120.1
120.3 (4)
119.8
119.8
120.7 (4)
119.6
119.6

C222—C221—C220
C226—C221—C220
C223—C222—C221
C223—C222—H222
C221—C222—H222
C222—C223—C224
C222—C223—H223
C224—C223—H223
C225—C224—C223
C225—C224—H224
C223—C224—H224
C224—C225—C226
C224—C225—H225
C226—C225—H225
C227—C226—C225
C227—C226—C221
C225—C226—C221
C228—C227—C226
C228—C227—H227
C226—C227—H227
C227—C228—C229
C227—C228—H228
C229—C228—H228
C220—C229—C228
C220—C229—H229
C228—C229—H229
C239—C230—C231
C239—C230—P2

C231—C230—P2

C232—C231—C230
C232—C231—C236
C230—C231—C236
C233—(C232—C231
C233—(C232—H232
C231—C232—H232
C232—C233—C234
C232—C233—H233
C234—C233—H233
C235—C234—C233
C235—C234—H234
C233—C234—H234
C234—C235—C236
C234—C235—H235
C236—C235—H235
C235—C236—C237
C235—C236—C231
C237—C236—C231
C238—C237—C236
C238—C237—H237

123.2 (4)
118.3 (4)
121.1 (4)
119.4
119.4
120.6 (4)
119.7
119.7
119.4 (4)
120.3
120.3
121.5 (4)
119.3
119.3
121.3 (4)
119.7 (3)
119.0 (4)
120.8 (4)
119.6
119.6
120.4 (4)
119.8
119.8
121.7 (4)
119.1
119.1
120.2 (3)
114.9 (3)
124.7 3)
124.7 3)
117.1 (3)
118.2 (3)
121.8 (4)
119.1
119.1
120.7 (4)
119.6
119.6
119.7 (4)
120.2
120.2
121.5 (4)
119.2
119.2
122.1 (4)
119.2 (4)
118.7 (4)
121.4 (4)
119.3
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C121—C126—C125
C121—C126—C127
C125—C126—C127
C128—C127—C126
C128—C127—H127
C126—C127—H127
C127—C128—C129
C127—C128—H128
C129—C128—H128
C120—C129—C128
C120—C129—H129
C128—C129—HI129
C139—C130—C131
C139—C130—P1

C131—C130—P1

C132—C131—C130
C132—C131—C136
C130—C131—C136
C133—C132—C131
C133—C132—H132
C131—C132—H132
C132—C133—C134
C132—C133—H133
C134—C133—H133
C135—C134—C133
C135—C134—H134
C133—C134—H134
C134—C135—C136
C134—C135—H135
C136—C135—H]135
C137—C136—C135

C119—C110—C111—Cl116
P1—C110—C111—C116

C119—C110—C111—Cl112
P1—C110—C111—C112

Cl116—C111—C112—C113
C110—C111—C112—C113
Cl111—C112—C113—Cl114
C112—C113—C114—C115
C113—C114—C115—C116
Cl112—C111—C116—C117
C110—C111—C116—C117
Cl112—C111—C116—C115
C110—C111—C116—C115
Cl114—C115—C116—C111
Cl114—C115—C116—C117
C111—C116—C117—C118
C115—C116—C117—C118
C116—C117—C118—C119

119.8 (4)
120.1 (4)
120.2 (4)
120.6 (4)
119.7
119.7
120.1 (4)
120

120
121.9 (4)
119

119
119.2 (3)
119.8 (3)
120.4 (3)
123.9 (3)
117.1 (3)
118.9 (3)
121.4 (4)
119.3
119.3
120.8 (4)
119.6
119.6
119.9 (4)
120

120
120.9 (4)
119.5
119.5
121.0 (4)
-12(5)
175.7 3)
178.0 (3)
-5.1(5)
-12(5)
179.5 (3)
~0.1(6)
1.0 (6)
~0.5(6)
~177.2 (3)
2.1(5)
1.7 (5)
~179.1 (3)
~0.9 (6)
178.0 (4)
~1.7 (6)
179.5 (4)
0.4 (6)

C236—C237—H237
C237—C238—C239
C237—C238—H238
C239—C238—H238
C230—C239—C238
C230—C239—H239
C238—C239—H239
C42—C43—HA43A
C42—C43—H43B
H43A—C43—H43B
C42—C43—H43C
H43A—C43—H43C
H43B—C43—H43C
C110—P1—C120
C110—P1—C130
C120—P1—C130
C110—P1—Rh1
C120—P1—Rhl
C130—P1—Rhl
C210—P2—C220
C210—P2—C230
C220—P2—C230
C210—P2—Rhl
C220—P2—Rhl
C230—P2—Rhl
Cl—Rh1—P2
Cl—Rh1—P1

P2—Rh1—P1
Cl—Rh1—ClI1
P2—Rh1—Cl1
P1—Rh1—Cl1
P2—C220—C221—C226
C226—C221—C222—C223
C220—C221—C222—C223
C221—C222—C223—C224
C222—C223—C224—C225
C223—(C224—C225—C226
C224—C225—C226—C227
C224—C225—C226—C221
C222—C221—C226—C227
C220—C221—C226—C227
C222—C221—C226—C225
C220—C221—C226—C225
C225—C226—C227—C228
C221—C226—C227—C228
C226—C227—C228—C229
C221—C220—C229—C228
P2—C220—C229—C228
C227—C228—C229—C220

119.3
120.0 (4)
120

120

121.3 (4)
119.3

119.3

109.5

109.5

109.5

109.5

109.5

109.5
104.45 (17)
106.37 (17)
106.86 (17)
116.05 (12)
114.49 (12)
108.00 (12)
107.01 (16)
104.38 (17)
106.60 (17)
117.67 (12)
105.81 (12)
114.70 (12)
93.94 (11)
92.46 (11)
173.41 (4)
176.51 (13)
87.04 (3)
86.67 (3)

166.3 (3)
~1.5(5)
177.8 (4)
—0.6 (6)
2.2(6)
~1.7 (6)
~179.1 (4)
~0.4 (6)
~179.3 (3)
1.4 (5)
2.0 (5)
~177.3 (3)
178.1 (4)
—0.5(5)
~1.5(6)
~1.8(5)
~168.1 (3)
2.7 (6)
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C111—C110—C119—C118
P1—C110—C119—C118
C117—C118—C119—C110
C129—C120—C121—C126
P1—C120—C121—C126
C129—C120—C121—C122
P1—C120—C121—C122
C126—C121—C122—C123
C120—C121—C122—C123
C121—C122—C123—C124
C122—C123—C124—C125
C123—C124—C125—C126
C122—C121—C126—C125
C120—C121—C126—C125
C122—C121—C126—C127
C120—C121—C126—C127
C124—C125—C126—C121
C124—C125—C126—C127
C121—C126—C127—C128
C125—C126—C127—C128
C126—C127—C128—C129
C121—C120—C129—C128
P1—C120—C129—C128
C127—C128—C129—C120
C139—C130—C131—C132
P1—C130—C131—C132
C139—C130—C131—C136
P1—C130—C131—C136
C130—C131—C132—C133
C136—C131—C132—C133
C131—C132—C133—C134
C132—C133—C134—C135
C133—C134—C135—C136
C134—C135—C136—C137
C134—C135—C136—C131
C132—C131—C136—C137
C130—C131—C136—C137
C132—C131—C136—C135
C130—C131—C136—C135
C135—C136—C137—C138
C131—C136—C137—C138
C136—C137—C138—C139
C131—C130—C139—C138
P1—C130—C139—C138
C137—C138—C139—C130
C219—C10—C210—C211
C219—C10—C210—P2
C10—C210—C211—C217
P2—C210—C211—C217

0.0 (5)
~176.9 (3)
0.5 (6)
—0.8(5)
~179.3 3)
180.0 (4)
1.5 (6)
~0.9 (6)
178.4 (4)
~0.5(6)
22(7)
~2.4(7)
0.7 (6)
~178.6 (4)
~179.4 (4)
1.3 (6)

1.0 (7)
~179.0 (4)
~0.4 (6)
179.6 (4)
~1.1(6)
~0.7 (6)
178.0 (3)
1.7 (6)
~178.4 (3)
~7.7(5)
~13(5)
169.4 (3)
176.5 (3)
—0.6 (5)
0.6 (6)

0.3 (6)
~1.1(6)
~178.5 (4)
1.0 (6)
179.4 (3)
2.1(5)
~0.1(5)
~177.4 3)
178.4 (4)
~1.1(6)
~0.7 (6)
-0.5(5)
-171.2 3)
1.5 (6)

1.8 (6)
~176.0 (3)
-3.9(5)
173.8 3)

C239—C230—C231—C232
P2—C230—C231—C232
C239—C230—C231—C236
P2—C230—C231—C236
C230—C231—C232—C233
C236—C231—C232—C233
C231—C232—C233—C234
C232—C233—C234—C235
C233—(C234—C235—C236
C234—C235—C236—C237
C234—C235—C236—C231
C232—C231—C236—C235
C230—C231—C236—C235
C232—C231—C236—C237
C230—C231—C236—C237
C235—C236—C237—C238
C231—C236—C237—C238
C236—C237—C238—C239
C231—C230—C239—C238
P2—C230—C239—C238
C237—C238—C239—C230
C119—C110—P1—C120
C111—C110—P1—C120
C119—C110—P1—C130
C111—C110—P1—C130
C119—C110—P1—Rh1
C111—C110—P1—Rhl1
C129—C120—P1—C110
C121—C120—P1—C110
C129—C120—P1—C130
C121—C120—P1—C130
C129—C120—P1—Rhl
C121—C120—P1—Rhl
C139—C130—P1—C110
C131—C130—P1—C110
C139—C130—P1—C120
C131—C130—P1—C120
C139—C130—P1—Rhl
C131—C130—P1—Rhl
C10—C210—P2—C220
C211—C210—P2—C220
C10—C210—P2—C230
C211—C210—P2—C230
C10—C210—P2—Rh1
C211—C210—P2—Rhl1
C229—C220—P2—C210
C221—C220—P2—C210
C229—C220—P2—C230
C221—C220—P2—C230

~177.9 (4)
7.2(6)

1.8 (5)
~173.0 (3)
~178.6 (4)
1.6 (6)
~0.9 (6)
—0.6 (6)
1.4 (6)
177.8 (4)
~0.7 (6)
~0.8 (6)
179.4 (4)
~179.3 (4)
0.9 (6)
178.5 (4)
-2.9(6)
23(7)
~2.6 (6)
172.7 3)
0.5 (6)
~120.0 3)
63.2(3)
-7.1(3)
176.0 (3)
113.0 (3)
—63.9 (3)
~132.0 (3)
46.5 (4)
115.6 (3)
—65.9 (4)
-4.0 (3)
174.6 3)
~110.0 3)
79.4 (3)
1.1 (3)
~169.5 (3)
124.8 (3)
~45.8 (3)
-7.8(3)
174.4 (3)
~120.5 (3)
61.7 (3)
111.0 (3)
—66.7 (3)
~1163 (3)
77.5 (3)
-5.0(3)
~171.3 3)
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C10—C210—C211—C213
P2—C210—C211—C213
C217—C211—C213—C214
C210—C211—C213—C214
C211—C213—C214—C215
C213—C214—C215—C216
C214—C215—C216—C217
C215—C216—C217—C218
C215—C216—C217—C211
C210—C211—C217—C216
C213—C211—C217—C216
C210—C211—C217—C218
C213—C211—C217—C218
C216—C217—C218—C219
C211—C217—C218—C219
C217—C218—C219—C10
C210—C10—C219—C218
C229—C220—C221—C222
P2—C220—C221—C222
C229—C220—C221—C226

175.5 (3)
—6.7(5)
0.1(5)
~179.4 (4)
~1.6 (6)
1.1 (6)

1.0 (6)
176.4 (4)
-2.6(5)
~178.5 (3)
2.0 (5)
2.5(5)
~177.0 (3)
~177.8 (4)
1.1 (5)
-3.4(6)
1.9 (6)
~179.5 3)
~13.0 (5)
-0.2(5)

C229—C220—P2—Rhl
C221—C220—P2—Rhl
C239—C230—P2—C210
C231—C230—P2—C210
C239—C230—P2—C220
C231—C230—P2—C220
C239—C230—P2—Rhl
C231—C230—P2—Rhl
C210—P2—Rh1—C1
C220—P2—Rh1—C1
C230—P2—Rh1—C1
C210—P2—Rh1—Cl1
C220—P2—Rh1—Cl1
C230—P2—Rh1—Cl1
C110—P1—Rh1—C1
C120—P1—Rh1—C1
C130—P1—Rh1—C1
C110—P1—Rh1—Cl1
C120—P1—Rh1—Cl1
C130—P1—Rh1—Cl1

117.5 (3)
—48.8 (3)
~129.5 (3)
45.5 (4)
117.4 (3)
—67.5 (4)
0.7 (3)

175.7 3)
14.29 (18)
133.75 (17)
~109.06 (18)
~169.07 (14)
~49.61 (13)
67.58 (14)
5.02 (18)
~116.85 (18)
124.26 (18)
~171.60 (13)
66.54 (13)
~52.35(13)
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