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Octacarbonyl-1 :"4C,2:"4C-!*‘-dicyclohexylphosphido-1 :2:"2P:P-triphenylphosphine-Zn'P-siIver-
dirhenium(2 Re--Ag)

U. Florke and H.-). Haupt

Abstract

The title compound shows a nearly planar PReyAg ring with significantly different Re—Ag single bond lengths 0f2.7957 (7)
and 2.8235 (7) A.

Comment

The central molecular fragment of Rey(AgPPh3)(1-PCy2)(CO)g is a PReyAg ring. Each rhenium atom is attached to four
terminal carbonyl ligands and to the common bridging pu-PCy, group. With respect to these non-metal ligands and to the

Re—Ag bonds, both Re atoms attain slightly distorted octahedral coordination, whereas the Ag atom is threefold coordinated
through the two Re atoms and a terminal PPh3 ligand. The carbonyl groups show almost ecliptic arrangement when viewed

along the Re—Re vector with C—Re—Re—C torsion angles in the range from 0.8 to 9.9 (1)°. The four-membered central
ring is nearly planar with a dihedral angle PRey/ResAg of 4.3 (1)° and the Ag atom lies 0.173 (1)A above the PRe; plane.

The same ring geometry is valid for the related complex Mny(AuPPh3)(u-PPhy)(CO)g (Haupt et al., 1992). The Re—Re

bond length of 3.1834 (6) A is longer than that in the homologeous Cu compound with 3.102 (1) A (Flérke & Haupt, 1992)
but shorter than in the gold compound Rey(AuPPh3)(u-PHCy)(CO)g with 3.261 (2)A (Haupt ez al., 1995) and reflects the

influence of the coin metal. The ReyAg ring is significantly distorted with two different Ag—Re single bond lengths of
2.7957 (7) (Rel) and 2.8235 (7)A (Re2) but the u-P bridge is nearly symmetrical with Re—P bond lengths of 2.4495 (18)
and 2.4398 (18) A, respectively. Connected with these different Ag—Re bond lengths are different exocyclic P—Ag—Re
angles of 153.58 (5) (Rel) and 135.63 (5)° (Re2) with the smaller angle opposite to the shorter Ag—Re bond. There is only
one other crystal structure known with Ag—Re bonding interactions and it provides a nearly linear Re—Ag—Re chain with
one Ag—Re bond length of 2.838 (2) A. The second Ag—Re bond of this example is rather uncertain and suffers from
positional disorder of the other Re atom (Connelly et al., 1984).

Experimental

Reaction of a thf solution of Rey(u-H)(u-PCy,)(CO)g and 1,8-diazabicyclo(5,4,0)undec-7-en with a thf solution of
(PPh3)3AgCl and TIPFg at room temperature. After separation from TICI precipitate the solvent was removed in vacuo and

the residue separated by TLC procedure. The solid yellow product was then recrystallized from CH,Cly/hexane.

Computing details

Data collection: XSCANS (Siemens, 1994); cell refinement: XSCANS; data reduction: XSCANS; program(s) used to solve
structure: SHELXTL (Sheldrick, 1995); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL;
software used to prepare material for publication: SHELXTL.
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Octacarbonyl-p-dicyclohexylphosphido-dirhenium-silver-triphenylphosphane

Crystal data

[RexAg(Ci2Ho2P1)(CigHisP1)(C101)s]

M, =1163.89
Monoclinic, P2/n
a=11.078 2) A
b=12.869 (2) A
c=28.770 (5) A
B=100.17 (1)°

Data collection

Siemens P4 diffractometer

Absorption correction: y scan
(XPREP; Bruker, 1997)

Tmin = 0.105, Trax = 0.326
11625 measured reflections

9265 independent reflections

Refinement

R[F? > 206(F?)] = 0.048
WR(F?) =0.077
S§=1.17

9265 reflections

461 parameters

References

V'=4037.1(12) A*
Z=4
Mo Ko

pn=16.59 mm !
7=203 2)K
0.52 x0.32 x0.17 mm

6526 reflections with /> 2o(/)
Rint = 0.037
3 standard reflections

every 397 reflections
intensity decay: 4%

765 restraints

H-atom parameters constrained
APmax =0.97 ¢ A3
Apmin=—0.87 ¢ A3
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Octacarbonyl-p-dicyclohexylphosphido-dirhenium-silver-triphenylphosphane

Crystal data
[RexAg(Ci2H22P1)(CigHsP1)(C101)s]
M, =1163.89

Monoclinic, P2;/n
a=11.078 2) A
b=12.869 (2) A
c=28.770 (5) A
B=100.17 (1)°
V'=4037.1 (12) A>
Z=4

Data collection

Siemens P4 diffractometer

Radiation source: fine-focus sealed tube
Monochromator: graphite

T=2032)K

® scans

Absorption correction: y scan
(XPREP; Bruker, 1997)

Tinin = 0.105, Tinax = 0.326
11625 measured reflections
9265 independent reflections
6526 reflections with /> 20(/)

Refinement
Refinement on F>

Least-squares matrix: full
R[F? > 206(F?)] = 0.048
WR(F%) = 0.077

§=1.17
9265 reflections
461 parameters

765 restraints

Primary atom site location: structure-invariant direct
methods

Fooo = 2224
Dy=1915Mgm>

Mo Ko radiation
A=0.71073 A

Cell parameters from 35 reflections
0=15.8-45.5°

w=6.59 mm"'

T=203(2)K

Block, colorless

0.52 x 0.32 x 0.17 mm

Rint=0.037
Opmax = 27.5°
Omin = 2.1°
h=-1-14
k=-16—1

[=-37-37

3 standard reflections
every 397 reflections
intensity decay: 4%

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring
sites

H-atom parameters constrained
w=1/[62(Fy?) + (0.0175P)% + 4.5283P]

where P = (F,> + 2F2)/3

(A/G)max = 0.001

Apmax =0.97 ¢ A3

ApPmin=—0.87 ¢ A
Extinction correction: SHELXL,
Fc"=kFc[1+0.001xFc?A*/sin(20)] V4

Extinction coefficient: 0.00068 (3)
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Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two 1.s. 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 e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.

Refinement. Refinement of F* against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, convention-

al R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F2 > 2sigma(F2) is used only for calculat-

ing R-factors(gt) efc. and is not relevant to the choice of reflections for refinement. R-factors based on F? are statistically about twice

as large as those based on F, and R— factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (/fz )

Rel
Re2
Agl
P1

P2

Ol

Cl
02
C2
03
C3
04
C4
05
C5
06
Co6
o7
C7
08
C8
Cl1
HI11
Cl12
HI2A
HI12B
C13
HI3A
H13B
Cl4
H14A
H14B
C15

X

0.44357 (3)
0.54372 (3)
0.61559 (5)
0.40523 (17)
0.77629 (18)
0.3007 (5)
0.3524 (7)
0.6870 (6)
0.5969 (8)
0.2161 (6)
0.2988 (8)
0.4854 (7)
0.4797 (9)
0.3205 (5)
0.4025 (7)
0.7119 (5)
0.6506 (7)
0.5325 (5)
0.5359 (7)
0.7786 (5)
0.6912 (7)
0.4459 (8)
0.3644
0.5024 (8)
0.5809
0.4483
0.5237 (10)
0.5748
0.4448
0.5831 (11)
0.5850
0.6682
0.5239 (10)

y
1.17647 (2)
1.03292 (2)
1.24077 (4)
0.99306 (14)
1.35412 (15)
1.1634 (5)
1.1700 (6)
1.1357 (6)
1.1485 (7)
1.2389 (5)
1.2128 (6)
1.4147 (5)
1.3263 (7)
1.1144 (5)
1.0824 (6)
1.1041 (4)
1.0826 (5)
0.8118 (4)
0.8947 (6)
0.9809 (5)
0.9995 (6)
0.8884 (6)
0.8625
0.7932 (6)
0.8127
0.7691
0.7052 (7)
0.6524
0.6731
0.7387 (8)
0.6799
0.7572
0.8293 (7)

z

~0.176356 (10)
~0.087817 (9)
~0.098593 (19)
~0.16142 (6)
~0.05870 (7)
~0.27750 (19)
~0.2393 (3)
~0.2137 (2)
~0.1996 (3)
~0.1320 (2)
~0.1476 (3)
~0.1833 (2)
~0.1798 (3)
~0.04549 (18)
~0.0612 (2)
0.00476 (17)
~0.0303 (2)
~0.04813 (19)
-0.0621 (2)
~0.1290 (2)
~0.1153 (3)
~0.2005 (2)
-0.2158
~0.1742 (3)
~0.1548
~0.1529
~0.2062 (4)
~0.1876
-0.2192
~0.2448 (4)
~0.2663
-0.2318
~0.2729 (3)

Uiso*/Ueq
0.02989 (9)
0.02477 (8)
0.03197 (14)
0.0272 (4)
0.0324 (5)
0.0562 (17)
0.0404 (19)
0.077 (2)
0.046 (2)
0.0628 (18)
0.0397 (18)
0.085 (2)
0.058 (2)
0.0489 (15)
0.0326 (16)
0.0472 (15)
0.0320 (16)
0.0542 (16)
0.0403 (19)
0.0664 (19)
0.0377 (17)
0.049 (2)
0.058*
0.062 (2)
0.074*
0.074*
0.086 (3)
0.104*
0.104*
0.109 (4)
0.130*
0.130*
0.084 (3)
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HI15A
H15B
Cl6
H16A
H16B
C21
H21
C22
H22A
H22B
C23
H23A
H23B
C24
H24A
H24B
C25
H25A
H25B
C26
H26A
H26B
C31
C32
H32
C33
H33
C34
H34
C35
H35
C36
H36
C41
C42
H42
C43
H43
C44
H44
C45
H45
C46
H46
C51
C52
H52
C53
H53

0.4459
0.5772
0.5006 (12)
0.5787
0.4465
0.2444 (6)
0.2229
0.1526 (6)
0.1706
0.1606
0.0220 (6)
0.0008
~0.0342
0.0052 (7)
0.0171
-0.0786
0.0956 (7)
0.0869
0.0768
0.2275 (6)
0.2824
0.2502
0.7281 (6)
0.6614 (7)
0.6466
0.6185 (8)
0.5734
0.6389 (9)
0.6096
0.7018 (8)
0.7139
0.7483 (7)
0.7939
0.8483 (7)
0.9727 (7)
1.0246
1.0226 (8)
1.1082
0.9504 (10)
0.9852
0.8268 (10)
0.7761
0.7762 (8)
0.6906
0.9020 (6)
0.9654 (6)
0.9436
1.0615 (7)
1.1023

0.8071
0.8533
0.9189 (7)
0.9538
0.9694
0.9637 (5)
1.0156
0.9801 (6)
0.9317
1.0510
0.9629 (7)
1.0168
0.9696
0.8580 (6)
0.8040
0.8520
0.8419 (7)
0.7711
0.8904
0.8586 (6)
0.8536
0.8038
1.4343 (6)
1.3866 (7)
1.3147
1.4448 (7)
1.4123
1.5482 (8)
1.5865
1.5968 (7)
1.6691
1.5395 (6)
1.5730
1.4415 (5)
1.4540 (6)
1.4176
1.5194 (7)
1.5269
1.5723 (7)
1.6175
1.5608 (8)
1.5977
1.4958 (6)
1.4877
1.2746 (6)
1.2943 (6)
1.3517
1.2305 (7)
1.2438

-0.2918
~0.2945
~0.2408 (3)
-0.2292
~0.2596
~0.1558 (2)
~0.1332
~0.2010 (3)
~0.2252
-0.2125
~0.1932 (3)
~0.1719
~0.2234
~0.1725 (3)
~0.1952
~0.1662
~0.1270 (3)
—0.1154
~0.1030
~0.1339 (3)
~0.1033
—0.1544
~0.0131 (3)
0.0184 (3)
0.0167
0.0513 (3)
0.0720
0.0551 (3)
0.0786
0.0248 (3)
0.0268
~0.0091 (3)
~0.0294
~0.0956 (2)
~0.0905 (3)
~0.0666
~0.1201 (3)
~0.1163
~0.1541 (3)
~0.1737
~0.1603 (3)
~0.1844
~0.1317 (3)
~0.1366
~0.0293 (2)
0.0154 (2)
0.0324
0.0357 (3)
0.0667

0.101*
0.101*
0.106 (4)
0.127*
0.127*
0.0335 (16)
0.040*
0.045 (2)
0.054*
0.054*
0.055 (2)
0.066*
0.066*
0.052 (2)
0.062*
0.062*
0.053 (2)
0.063*
0.063*
0.0404 (19)
0.048*
0.048*
0.0356 (17)
0.050 (2)
0.060*
0.063 (3)
0.076*
0.064 (3)
0.077*
0.061 (2)
0.074*
0.0455 (19)
0.055%
0.0349 (16)
0.046 (2)
0.055%
0.058 (2)
0.070*
0.063 (3)
0.076*
0.071 (3)
0.086*
0.058 (2)
0.069*
0.0313 (16)
0.0355 (17)
0.043*
0.049 (2)
0.059*
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C54
H54
C55
H55
C56
H56

1.0970 (8)
1.1633
1.0353 (8)
1.0593
0.9379 (7)
0.8955

1.1487 (7)
1.1068
1.1281 (7)
1.0717
1.1900 (6)
1.1746

Atomic displacement parameters (142 )

Rel
Re2
Agl
P1
P2
o1
Cl
02
C2
03
C3
04
C4
05
C5
06
Co6
o7
C7
08
C8
Cl11
Cl12
C13
Cl4
C15
Cl6
C21
C22
C23
C24
C25
C26
C31
C32
C33
C34
C35

Ull
0.03397 (18)
0.02610 (16)
0.0325 (3)
0.0288 (10)
0.0302 (11)
0.056 (4)
0.050 (5)
0.049 (4)
0.044 (4)
0.063 (4)
0.047 (4)
0.123 (6)
0.081 (7)
0.040 (3)
0.040 (4)
0.050 (4)
0.037 (4)
0.074 (4)
0.055 (5)
0.046 (4)
0.036 (4)
0.077 (6)
0.053 (6)
0.098 (9)
0.120 (10)
0.119 (9)
0.191 (12)
0.032 (3)
0.029 (4)
0.032 (4)
0.038 (4)
0.059 (5)
0.046 (4)
0.026 (4)
0.050 (5)
0.057 (6)
0.063 (6)
0.062 (6)

U22
0.02579 (15)
0.02228 (14)
0.0261 (3)
0.0236 (9)
0.0266 (10)
0.065 (4)
0.036 (4)
0.107 (6)
0.064 (6)
0.059 (4)
0.035 (4)
0.031 (3)
0.038 (4)
0.066 (4)
0.034 (4)
0.056 (4)
0.026 (4)
0.029 (3)
0.033 (4)
0.085 (5)
0.036 (4)
0.039 (4)
0.037 (5)
0.049 (6)
0.054 (6)
0.071 (7)
0.048 (6)
0.032 (4)
0.049 (5)
0.065 (5)
0.043 (5)
0.047 (5)
0.038 (4)
0.034 (4)
0.046 (5)
0.063 (6)
0.062 (6)
0.038 (5)

U3 3

0.02803 (15)
0.02545 (14)

0.0112 (3)
0.0248
~0.0334 (3)
~0.0504
~0.0535 (3)
~0.0840

U12

0.0354 (3) ~0.0083 (3)
0.0290 (9) ~0.0034 (8)
0.0399 (11) ~0.0082 (9)
0.043 (3) -0.002 (3)
0.033 (3) ~0.006 (4)
0.081 (5) -0.022 (4)
0.029 (4) ~0.024 (4)
0.068 (4) 0.026 (4)
0.034 (4) 0.005 (4)
0.082 (5) ~0.016 (4)
0.046 (5) -0.021 (4)
0.042 (3) 0.014 (3)
0.020 (3) ~0.003 (3)
0.031 (3) -0.018 3)
0.032 (3) 0.000 (3)
0.054 (4) -0.004 (3)
0.031 (4) ~0.007 (4)
0.074 (4) 0.011 (4)
0.039 (4) 0.002 (3)
0.030 (4) 0.015 (4)
0.097 (7) 0.008 (4)
0.111 (8) 0.016 (6)
0.175 (11) 0.021 (7)
0.075 (7) 0.001 (7)
0.109 (8) 0.014 (7)
0.038 (4) ~0.007 (3)
0.054 (5) ~0.009 (4)
0.066 (6) ~0.009 (5)
0.080 (6) -0.010 (4)
0.059 (5) -0.022 (4)
0.040 (4) ~0.007 (4)
0.045 (4) ~0.005 (3)
0.061 (5) 0.001 (4)
0.078 (6) ~0.006 (5)
0.069 (6) 0.014 (5)
0.084 (7) 0.006 (5)

0.056 (2)
0.067*
0.059 (2)
0.071*
0.048 (2)
0.058*

Ul 3

~0.00534 (15)  0.00033 (13)
~0.00191 (14)  0.00322 (11)

0.0007 (3)
0.0047 (8)
0.0044 (9)
~0.006 (3)
0.003 (3)
0.032 (4)
0.004 (3)
0.017 3)
~0.001 (3)
~0.031 (4)
~0.016 (4)
0.012 3)
~0.004 (3)
~0.005 (3)
0.003 (3)
~0.002 (3)
0.001 (4)
0.026 (3)
0.002 (3)
0.008 (4)
0.017 (5)
0.015 (7)
0.091 (8)
0.052 (6)
0.110 (8)
0.009 (3)
0.000 (3)
0.007 (4)
0.028 (4)
0.029 (4)
0.013 (4)
0.003 (3)
0.027 (4)
0.035 (5)
0.019 (5)
0.012 (5)

U23
0.00434 (13)
0.00123 (13)
~0.0002 (2)
~0.0003 (8)
~0.0024 (8)
0.014 (3)
0.008 (3)
0.005 (4)
~0.001 (4)
-0.002 (3)
-0.007 (3)
0.020 (3)
0.016 (4)
-0.001 (3)
0.003 (3)
0.001 (3)
0.002 (3)
0.013 (3)
0.005 (3)
~0.016 (4)
~0.006 (3)
-0.010 3)
~0.002 (4)
~0.019 (5)
~0.018 (7)
~0.032 (5)
~0.008 (5)
~0.003 (3)
0.009 (4)
~0.003 (5)
-0.017 (4)
~0.009 (4)
0.003 (3)
~0.008 (3)
~0.009 (4)
~0.018 (5)
-0.023 (5)
~0.016 (4)
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C36 0.045 (5) 0.034 (4) 0.058 (5) ~0.003 (4) 0.011 (4) ~0.004 (4)
c41 0.040 (4) 0.024 (4) 0.041 (4) ~0.006 (3) 0.007 (3) ~0.005 (3)
c42 0.042 (4) 0.050 (5) 0.044 (4) -0.022 (4) 0.005 (4) 0.000 (4)
C43 0.056 (5) 0.058 (6) 0.064 (6) ~0.028 (5) 0.020 (4) 0.000 (4)
C44 0.088 (6) 0.050 (6) 0.055 (5) ~0.027 (5) 0.020 (5) 0.003 (4)
C45 0.079 (6) 0.061 (6) 0.075 (7) ~0.002 (6) 0.017 (6) 0.033 (5)
C46 0.050 (5) 0.049 (6) 0.072 (6) ~0.002 (4) 0.005 (4) 0.026 (4)
cs1 0.025 (4) 0.031 (4) 0.037 (4) -0.010 3) 0.005 (3) 0.002 (3)
cs2 0.035 (4) 0.039 (4) 0.036 (4) ~0.003 (3) 0.014 (3) 0.007 (3)
Cs3 0.037 (5) 0.067 (6) 0.041 (4) 0.001 (4) 0.004 (4) 0.014 (4)
C54 0.038 (5) 0.054 (6) 0.079 (6) 0.008 (4) 0.022 (4) 0.020 (5)
Css 0.038 (5) 0.051 (5) 0.092 (6) 0.005 (4) 0.022 (5) ~0.013 (5)
Cs6 0.041 (5) 0.040 (5) 0.064 (5) ~0.007 (4) 0.011 (4) ~0.015 (4)

Geometric parameters (4, °)

Rel—Cl 1.913 (7) C12—Cl13 1.503 (9)
Rel—C2 1.965 (9) C13—Cl4 1.453 (10)
Rel—C4 1.975 (9) Cl4—Cl5 1.501 (10)
Rel—C3 1.985 (9) C15—Cl16 1.526 (9)
Rel—Pl 2.4495 (18) C21—C22 1.517 (8)
Rel—Agl 2.7957 (7) C21—C26 1.517 (8)
Rel—Re2 3.1834 (6) C22—C23 1.519 (8)
Re2—C7 1.934 (8) C23—C24 1.500 (9)
Re2—C6 1.964 (7) C24—C25 1.516 (9)
Re2—C5 1.965 (8) C25—C26 1.525 (8)
Re2—C8 1.985 (8) C31—C36 1.374 (10)
Re2—Pl 2.4398 (18) C31—C32 1.409 (10)
Re2—Agl 2.8235 (7) C32—C33 1.357 (11)
Agl—P2 2.4274 (19) C33—C34 1.351 (13)
P1—C21 1.856 (7) C34—C35 1.360 (12)
P1—Cll1 1.860 (7) C35—C36 1.393 (11)
P2—C51 1.812 (7) C41—C42 1.369 (10)
P2—C31 1.820 (8) C41—C46 1.383 (10)
P2—C4l 1.825 (8) C42—C43 1.381 (10)
01—Cl 1.150 (8) C43—C44 1.334 (12)
02—C2 1.153 (9) C44—C45 1.358 (12)
03—C3 1.141 (9) C45—C46 1.362 (11)
04—C4 1.146 (9) C51—C52 1.376 (9)
05—C5 1.160 (8) C51—C56 1.388 (10)
06—C6 1.146 (7) C52—C53 1.389 (10)
07—C7 1.143 (8) C53—C54 1.362 (11)
08—C8 1.132 (9) C54—C55 1.370 (11)
Cl1—Cl16 1.454 (9) C55—C56 1.383 (11)
Cl1—Cl12 1.517 (9)

Cl—Rel—C2 90.8 (3) C31—P2—C41 106.5 (3)
Cl—Rel—C4 94.2 (3) C51—P2—Agl 108.7 (2)
C2—Rel—C4 88.1 (4) C31—P2—Agl 1134 (2)
Cl—Rel—C3 94.2 (3) C41—P2—Agl 117.0 2)
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C2—Rel—C3
C4—Rel—C3
Cl—Rel—P1
C2—Rel—P1
C4—Rel—P1
C3—Rel—P1
Cl—Rel—Agl
C2—Rel—Agl
C4—Rel—Agl
C3—Rel—Agl
P1—Rel—Agl
Cl—Rel—Re2
C2—Rel—Re2
C4—Rel—Re2
C3—Rel—Re2
P1—Rel—Re2
Agl—Rel—Re2
C7—Re2—C6
C7—Re2—C5
C6—Re2—C5
C7—Re2—C8
C6—Re2—C8
C5—Re2—C8
C7—Re2—P1
C6—Re2—P1
C5—Re2—P1
C8—Re2—P1
C7—Re2—Agl
C6—Re2—Agl
C5—Re2—Agl
C8—Re2—Agl
P1—Re2—Agl
C7—Re2—Rel
C6—Re2—Rel
C5—Re2—Rel
C8—Re2—Rel
P1—Re2—Rel
Agl—Re2—Rel
P2—Agl—Rel
P2—Agl—Re2
Rel—Agl—Re2
C21—P1—Cl1
C21—PIl—Re2
Cl1—P1—Re2
C21—Pl—Rel
Cl1—P1—Rel
Re2—P1—Rel
C51—P2—C31
C51—P2—C41

174.2 (3)
88.7 (4)
92.6 (2)
94.0 (3)
172.9 (2)
88.6 (2)
160.3 (2)
79.5 (2)
68.7 (2)
94.8 (2)
105.05 (4)
141.6 (2)
88.0 (2)
124.2 (2)
89.8 (2)
49.24 (4)
55.906 (16)
92.2 (3)
93.2 (3)
88.3 (3)
92.8 (3)
89.4 (3)
173.6 3)
94.3 (2)
173.1 2)
89.11 (19)
92.5 (2)
161.0 (2)
69.2 (2)
89.7 (2)
83.9 (2)
104.49 (5)
143.8 (2)
123.9 (2)
86.26 (19)
90.1 (2)
49.51 (4)
55.081 (14)
153.58 (5)
135.63 (5)
69.013 (15)
104.1 (4)
115.7 (2)
119.6 (3)
114.2 (2)
121.6 (3)
81.25 (6)
106.4 (3)
103.9 (3)

0O1—C1—Rel
02—C2—Rel
03—C3—Rel
04—C4—Rel
05—C5—Re2
06—C6—Re2
O7—C7—Re2
08—C8—Re2
Cl6—C11—C12
Cl16—C11—P1
C12—C11—P1
C13—C12—C11
C14—C13—C12
C13—C14—C15
C14—C15—Cl16
Cl11—C16—C15
C22—C21—C26
C22—C21—P1
C26—C21—P1
C21—C22—C23
C24—C23—C22
C23—C24—C25
C24—C25—C26
C21—C26—C25
C36—C31—C32
C36—C31—P2
C32—C31—P2
C33—C32—C31
C34—C33—C32
C33—C34—C35
C34—C35—C36
C31—C36—C35
C42—C41—C46
C42—C41—P2
C46—C41—P2
C41—C42—C43
C44—C43—C42
C43—C44—C45
C44—C45—C46
C45—C46—C41
C52—C51—C56
C52—C51—P2
C56—C51—P2
C51—C52—C53
C54—C53—C52
C53—C54—C55
C54—C55—C56
C55—C56—C51

177.5 (8)
177.6 (8)
176.3 (7)
171.6 (9)
178.1 (7)
174.6 (6)
177.8 (7)
176.8 (7)
115.0 (7)
117.8 (6)
114.0 (5)
113.5 (7)
112.7 (8)
115.4 (9)
111.5 (8)
114.6 (7)
111.5 (6)
113.9 (5)
114.1 (5)
111.4 (6)
112.2 (7)
110.9 (6)
111.7 (6)
111.8 (6)
118.1 (8)
123.7(7)
118.1 (6)
119.8 (9)
121.7 (10)
120.0 (9)
120.0 (9)
120.4 (8)
117.3 (8)
123.0 (6)
119.7 (6)
120.6 (8)
120.6 (9)
120.2 (9)
120.0 (9)
121.3 (9)
118.0 (7)
123.7 (6)
118.3 (6)
120.7 (8)
120.6 (8)
119.6 (8)
120.2 (9)
120.9 (8)
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