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1. Copies of H and *C NMR spectra
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2. Table S1. Changes of the chemical shifts of selected *H NMR resonances as a result

of the COl’l’lplGX formation (A = Scomplex—SIigand or dimer)

H-6 H-5 H-4 H-3 H-6’a | H-6’b H-5° H-2’ H-1° i-Pr-CH Ar-CHs
Ru-3a(R) | +0.46 | +0.04 | +0.12 | +0.39 | +0.03 | +0.08 | +0.29 -1.24 +0.27 -0.35 -0.46
Os-3a(R) | +0.31 | +0.05 | +0.11 | +0.43 | +0.03 | +0.03 | +0.29 -0.95 +0.23 -0.31 -0.46
Ir-3a (R) +0.02 | +0.06 | +0.20 | +0.43 | +0.07 | +0.01 | +0.39 -0.71 -0.02 - -0.18
Rh-3a(R) | +0.05 | +0.08 | +0.16 | +0.45 | +0.07 | +0.01 | +0.33 -0.86 -0.01 - -0.19
Ru-3d (R) | +0.13 | +0.41 - +0.32 | +0.02 | +0.02 | +0.26 -1.25 +0.36 -0.37 -0.40
Os-3d (R) | +0.04 | +0.23 - +0.33 | +0.03 | +0.03 | +0.26 -0.96 +0.31 -0.32 -0.41
Ru-7a (R) | +0.42 - - - +0.29 -0.03 +0.61 -0.97 +0.39 -0.04 -0.35
Os-7a(R) | +0.26 - - - +0.36 -0.03 +0.59 -0.76 +0.35 +0.04 -0.36
Ir-7a (R) +0.07 - - - +0.45 | +0.01 | +0.59 -0.54 -0.04 - +0.17
Rh-7a(R) | +0.08 - - - +0.43 -0.01 +0.47 -0.74 0.00 - +0.14
Ru-7b (R) | +0.01 - +0.49 - +0.32 -0.06 +0.41 -0.67 +0.41 -0.13 -0.31
Ru-7b (S) | -0.09 = +0.47 = +0.05 -0.05 +0.15 | -0.36 +0.36 +0.08 +0.12
Os-7b (R) | -0.09 - +0.52 - +0.33 -0.04 +0.43 -0.46 +0.30 -0.01 -0.28
Os-7b (S) -0.24 - +0.58 - +0.08 -0.04 +0.13 -0.23 +0.67 +0.10 +0.05
Ir-7b (R) -0.08 - +0.62 - +0.34 -0.04 +0.48 -0.15 +0.07 - +0.10
Ir-7b (S) -0.21 = +0.57 = +0.07 | +0.02 | +0.02 | +0.16 | +1.14 - -0.02
Rh-7b (R) 0.00 - +0.56 - +0.30 -0.04 +0.46 -0.29 +0.25 - +0.11
Rh-7b (S) | -0.07 - +0.45 = -0.02 -0.02 -0.06 -0.03 +1.19 - +0.03
Ru-7c (R) | +0.49 - +0.09 - +0.22 | +0.09 | +0.44 | -0.89 +0.44 -0.18 -0.44
Os-7c (R) | +0.37 - +0.02 - +0.22 | +0.09 | +0.42 -0.74 +0.36 -0.10 -0.46
Ir-7c (R) 0.00 - +0.14 - +0.09 | +0.18 | +0.40 | -0.55 +0.02 - +0.15
Rh-7¢c (R) | +0.08 - +0.18 - +0.06 | +0.15 | +0.37 -0.71 +0.05 - +0.19
Ru-7d (R) | +0.19 | +0.45 - +0.27 | +0.33 -0.03 +0.48 -0.96 +0.41 -0.12 -0.39
Os-7d (R) | +0.10 | +0.30 - +0.27 | +0.34 -0.02 +0.47 -0.72 +0.32 -0.04 -0.41
Ir-7d (R) +0.19 -0.03 - +0.36 | +0.38 -0.01 +0.46 -0.51 -0.06 - +0.14
Rh-7d (R) | +0.26 | +0.04 - +0.37 | +0.40 0.00 +0.47 -0.66 +0.07 - +0.16
Ru-7e (R) - - - - +0.39 -0.01 +0.62 -0.92 +0.41 -0.04 -0.57
Os-7e (R) - - - - +0.38 -0.02 +0.59 -0.70 +0.26 +0.04 -0.58
Ru-5a (R) | +0.52 | +0.11 | +0.14 | +0.32 | +0.07 | +0.06 | +0.17 -1.01 -0.16 +0.05 -0.29
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3. Table S2. Distribution coefficient of the synthesized complexes (logD)*

Complex logD* | Complex logD*
® ®
OBn & . PF, © OBn & . PF,©
BnO~ O \N‘ BnO- O \N|
n n
Ru-3a HzN\R/ +2.72 | Os-3a HaN +1.78
cr c” ©s
®
OoBn =~ —|PF6@
BnO O = |
BnO N
Ir-3a +3.18 | Rh-3a HoN__ / +1.64
Cl/%/
®
OBn OBn /N j PFGG)
02, oo L]
Ru-3d "TTHNL +2.06 | Os-3d "TTHNG +2.64
C|/RL:I,, CI/OS"
®
OH = _’ PF6@
1o \Nl
Ru-5a HzN\R/ -1.91 - - -
u
cr
® ®
OBz = PF6@ OBz = _l PFGG
BZ0_ O \Nl Bz0_ O \Nl
z
Ru-7a HaNo, ¢ +1.15 | Os-7a T HNG, ¢ +2.15
u Os
clI— cl—
® ®
OBz (& | PF,° OBz (& | pF©
BNy BNy
z z
Ir-7a HzN% S +1.08 | Rh-7a HoNo s +1.20
CI/Ir CI/Rh
® ®
OBz = | PF6@ OBz = |_| PF6@
BZ0_ O SN Bz0_ 0 SN
z z
Ru-7b HaN., s +1.39 | Os-7b HN-, ¢ +1.32
u S
clI— cl—
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® ®
Ofg 7 PFe° O%Z 7 PFe°
BEOO x~ _N BZBOO \N/N
z z
Ir-7b HzNwM S +1.17 | Rh-7b HoNo 8 +1.41
Cl/lr CI/Rh
® ®
OBz N~ | PFs° OBz N7 |_| PFe"
Ru-7c ‘ Halo,, ¢ +1.31 | Os-7c ‘ Hal.., +1.59
u S
cl— o
® ®
OBz N¥ |_|PF6@ OBz N% |_|PF6@
BEOMN BEOMN
z z
Ir-7c HoNo, ¢ +1.40 | Rh-7c HoN., s +1.13
o " RO
® ®
OBz /N| PF,© OBz /Nl_lpFe@
BN Sy BN Sy
Ru-7d ‘ Halo,, ¢ +1.26 | Os-7d ‘ HN-e, ¢ +1.42
u S
cl— o
® ®
OBz N | PF6@ OBz N |_| p|:6@
BN BN Sy
z z
Ir-7d HzN%L S +1.30 | Rh-7d HoNo o s +1.04
o " RO
® ®
0 | 6 0 | 6
BEOO \N BEOO \N
zZ
Ru-7e | 00 HN., s +2.22 | Os-Te HN.,, ¢ +2.21
c:|/Ru CI/OS
® ®
O%Z = | PFe° O%Z z | PFg
BZBOO \N BEOO \N
zZ z
Ir-7e HoNo, ¢ +1.39 | Rh-7e HoN., s +1.66
CI/Ir Cl/Rh

*logD was determined in an n-octanol-PBS (pH = 7.4) system




4. X-Ray diffraction study of Ru-3a
General information

X-Ray-quality crystals of Ru-3a were grown by slow evaporation of a CHCl3-MeOH solvent
mixture. A crystal well-looking in polarized light microscope was fixed under a microscope
onto a Mitegen loop using high-density oil. Diffraction intensity data were collected at room
temperature using a Bruker-D8 Venture diffractometer (Bruker AXS GmbH, Karlsruhe,
Germany) equipped with INCOATEC IuS 3.0 (Incoatec GmbH, Geesthacht, Germany) dual
(Cu and Mo) sealed tube micro sources and a Photon Il Charge-Integrating Pixel Array detector
(Bruker AXS GmbH, Karlsruhe, Germany) using Mo Ka (A = 0.71073 A) radiation. High
multiplicity data collection and integration were performed using APEX4 (version 2021-4.0,
Bruker AXS Inc., 2021, Madison, USA) software. Data reduction and multi-scan absorption
correction were performed using SAINT (version 8.40B, Bruker AXS Inc., 2019, Madison,
USA). The structure was solved using direct methods and refined on F? using the SHELXL
program [1] incorporated into the APEX4 suite. Refinement was performed anisotropically for
all non-hydrogen atoms. Hydrogen atoms were placed into geometric positions except the
amino protons which could be found on the difference electron density map and the respective
N-H distances should be restrained. Multi-scan absorption correction had to be applied because
of the presence of heavy atoms and shape of the crystal. Further experimental details are shown
in Table S3. The CIF file was manually edited using Publcif software [2], while graphics were
prepared using the Mercury program [3]. The results for the X-ray diffraction structure
determinations were good enough and acceptable according to the Checkcif functionality of
PLATON software (Utrecht University, Utrecht, The Netherlands) [4], and structural
parameters such as bond length and angle data were in the expected range (Table S5) and except
the short Ru-ClI distance. The solid state structure is stabilized by strong N-H..Cl and N-H..F as
well as weak C-H..CI hydrogen bonds (Figure S2 and Table S4).

Figure S1. Ball and stick model of Ru-3a with partial numbering scheme. The structure is
truncated for the better visibility of the coordination geometry.
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Table S3. Experimental details

Crystal data

Chemical formula

C42H4sCIFsN20O4PRuU

M 926.31
Crystal system, space group Monaoclinic, P2;
Temperature (K) 294

a, b, c(A) 11.6071 (16), 16.655 (2), 11.7541 (19)
B (°) 113.396 (3)

V (A9 2085.4 (5)

Z 2

Radiation type Mo Ka

p (mm™) 0.55

Crystal size (mm)

0.26 x 0.24 x 0.05

Data collection

Diffractometer

Bruker D8 VENTURE

Absorption correction

Multi-scan
SADABS2016/2 - Bruker AXS area detector
scaling and absorption correction

Tmin, Tmax

0.87,0.97

No. of measured, independent and
observed [l > 2o(1)] reflections

36696, 7605, 4883

Rint 0.171
(sin 8/A)max (A 0.603
Refinement

RI[F? > 25(F?)], wR(F?), S

0.083, 0.185, 1.07

No. of reflections 7605
No. of parameters 524
No. of restraints 3

H-atom treatment

H atoms treated by a mixture of independent
and constrained refinement

A>max, A>min (e A—S)

0.59, -0.78

Absolute structure

Flack x determined using 1527 quotients [(1+)-
(IVIA+)+(1-)] [5]

Absolute structure parameter

0.05 (5)
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Figure S2. Packing diagram of Ru-3a. Hydrogen atoms are omitted for clarity.

Table S4. Hydrogen-bond geometry (A, °) for Ru-3a

D—H---A D—H H--A D---A D—H---A
C37—H37A---04 0.97 2.56 3.15 (2) 119
C47—H47A---Cl11! 0.97 2.93 3.868 (19) 162
C67—HG67B---CII' 0.97 2.92 3.56 (2) 124
N2—H2A---Cl1 0.87 (3) [2.53(17) 2.987 (15) 114 (14)
N2—H2B---F5 0.87(3) |2.56(9) 3.37(2) 155 (17)
Symmetry code: (i) -x+1, y+1/2, -z+2.
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Table S5. Geometric parameters (A, °) for Ru-3a

Distances, A

C1—05 1.428 (16) |C30—H30C 0.9600
Ci1—C12 1.516 (19) |C31—C32 1.33(3)
c1—C2 1536 (19) |C31—C36 1.38(3)
C1—H1A 0.9800 C31—C37 1.50 (3)
c3—03 1431(18) |c32—C33 143 (3)
C3—C4 1.52 (2) C32—H32 0.9300
c3—C2 1527 (19) |C33—C34 1.34 (4)
C3—H3 0.9800 C33—H33 0.9300
C4—04 1438 (19) |C34—C35 1.38 (4)
C4—C5 1.53 (2) C34—H34 0.9300
C4—H4 0.9800 C35—C36 141 (3)
C5—05 1.455 (18) |C35—H35 0.9300
C5—C6 1.50 (2) C36—H36 0.9300
C5—H5 0.9800 C37—03 144 (2)
C6—06 1.38 (2) C37—H37A 0.9700
C6—H6A 0.9700 C37—H37B 0.9700
C6—H6B 0.9700 C41—C42 1.34 (2)
C2—N2 148(2) |c4i—c46 1.40 (2)
C2—H2 0.9800 C41—C4a7 1.51(2)
C12—N11 1353 (19) |c42—c43 1.36 (3)
C12—C13 1.36 (2) C42—HA42 0.9300
C13—Cl14 138(2) |Cc43—ca4 137 (3)
C13—H13A 0.9300 C43—H43 0.9300
C14—C15 138(2) |casa—cas 1.40 (3)
Cl14—H14A 0.9300 C44—H4a4 0.9300
C15-C16 135(2) |cas—c46 141 (3)
C15—H15A 0.9300 C45—H45 0.9300
C16—N11 1.359 (18) |C46—H46 0.9300
C16—H16A 0.9300 C47—04 141 (2)
C21—C22 138(2)  |C47—H47A 0.9700
C21—C26 140(2)  |C47—H47B 0.9700
C21-—C27 153(2) |ce1—Ce2 138 (3)
C21—Rul 2184 (15) |C61—C66 139 (3)
C22—C23 1402 |cel—ce7 149 (3)
C22—Rul 2184 (15) |C62—C63 138 (3)
C22—H22 0.9800 C62—HG62 0.9300
C23—C24 143(2) |ce3—ces 1.40 (4)
C23—Rul 2177 (17) |C63—H63 0.9300
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C23—H23 0.9800 C64—C65 1.35 (4)
C24—C25 1.38 (2) C64—H64 0.9300
C24—C30 1.49 (2) C65—C66 1.36 (3)
C24—Rul 2.207 (18) |C65—H65 0.9300
C25—C26 1.43 (2) C66—H66 0.9300
C25—Rul 2.164 (18) |N2—Rul 2.153 (13)
C25—H25 0.9800 N2—H2A 0.87 (3)
C26—Rul 2.166 (17) |N2—H2B 0.87 (3)
C26—H26 0.9800 N11—Rul 2.091 (14)
C27—C28 1.49 (3) 06—C67 143 (2)
C27—C29 1.51 (2) C67—H67A 0.9700
C27—H27 0.9800 C67—H67B 0.9700
C28—H28A 0.9600 F1—P1 1.505 (16)
C28—H28B 0.9600 F2—P1 1.569 (14)
C28—H28C 0.9600 F3—P1 1.551 (15)
C29—H29A 0.9600 F4—P1 1.573 (16)
C29—H29B 0.9600 F5—P1 1.599 (13)
C29—H29C 0.9600 F6—P1 1.533 (16)
C30—H30A 0.9600 Cl1—Rul 2.374 (5)
C30—H30B 0.9600

05—C1—C12 1049 (12) |C34—C35—H35 120.2000
05—C1—C2 112.1(11) |C36—C35—H35 120.2000
Cl2—C1—C2 110.3(12) |C31—C36—C35 118 (2)
05—C1—H1A 109.8000  |C31—C36—H36 121.2000
C12—Cl—H1A 109.8000  |C35—C36—H36 121.2000
C2—Cl—H1A 109.8000 |03—C37—C31 113.8 (15)
03—C3—C4 111.7 (14) |03—C37—H37A 108.8000
03—C3—C2 105.7 (12) |C31—C37—H37A 108.8000
C4—C3—C2 109.8 (13) |03—C37—H37B 108.8000
03—C3—H3 109.9000 |C31—C37—H37B 108.8000
C4—C3—H3 109.9000 |H37A—C37—H37B 107.7000
C2—C3—H3 109.9000  |C42—C41—C46 119.1 (17)
04—C4—C3 108.7 (14) |C42—C41—Ca7 120.5 (17)
04—C4—C5 109.1 (14) |C46—C41—C47 120.4 (17)
C3—C4—C5 107.2 (14) |C41—C42—C43 123 (2)
04— C4—H4 110.6000  |C41—C42—H42 118.4000
C3—C4—H4 110.6000  |C43—C42—H42 118.4000
C5—C4—H4 110.6000 |C42—C43—C44 119 (3)
05—C5—C6 107.2 (14) |C42—C43—H43 120.4000
05—C5—C4 105.1 (13) |C44—C43—H43 120.4000
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C6—C5—C4 115.1 (14) |C43—C44—C45 121 (2)
05—C5—H5 109.8000  |C43—C44—H44 119.6000
C6—C5—H5 109.8000 |C45—C44—H44 119.6000
C4—C5—H5 109.8000  |C44—C45—C46 118 (2)
06—C6—C5 111.6 (14) |C44—C45—H45 120.9000
06—C6—H6A 109.3000  |C46—C45—H45 120.9000
C5—C6—H6A 109.3000  |C41—C46—C45 119 (2)
06—C6—H6B 109.3000  |C41—C46—H46 120.3000
C5—C6—H6B 109.3000  |C45—C46—H46 120.3000
H6A—C6—H6B 108.0000 |04—C47—C41 108.8 (14)
N2—C2—C3 108.6 (13) |04—C47—H47A 109.9000
N2—C2—C1 108.4 (12) |C41—C47—H4ATA 109.9000
C3—C2—C1 114.4 (12) |04—CA47—HA4TB 109.9000
N2—C2—H2 108.4000  |C41—C47—HATB 109.9000
C3—C2—H2 108.4000 |H47A—C47—H47B 108.3000
Cl1—C2—H2 108.4000  |C62—C61—C66 118 (2)
N11—C12—C13 1225 (15) |C62—C61—C67 122.3 (18)
N1l—C12—C1 115.8 (14) |C66—C61—C67 119.2 (19)
C13—C12—C1 1215 (14) |C61—C62—C63 121 (2)
Cl2—C13—C14 121.3(18) |C61—C62—H62 119.4000
C12—C13—H13A 119.3000  |C63—C62—H62 119.4000
C14—C13—H13A 119.3000  |C62—C63—C64 118 (2)
C13—Cl14—C15 116.9 (18) |C62—C63—H63 120.8000
C13—Cl14—H14A 121.6000 |C64—C63—H63 120.8000
C15—Cl14—H14A 121.6000 |C65—C64—C63 120 (3)
C16—C15—C14 119.1 (17) |C65—C64—H64 120.0000
C16—C15—H15A 1205000 |C63—C64—H64 120.0000
C14—C15—H15A 1205000 |C64—C65—C66 121 (3)
C15—C16—N11 125.1 (16) |C64—C65—H65 119.3000
C15—C16—H16A 1175000  |C66—C65—H65 119.3000
N11—C16—H16A 1175000 |C65—C66—C61 120 (2)
C22—C21—C26 118.1 (15) |C65—C66—H66 119.8000
C22—C21—C27 120.1 (14) |C61—C66—H66 119.8000
C26—C21—C27 121.8 (15) |C2—N2—Rul 120.2 (10)
C22—C21—Rul 71.6 (9) C2—N2—H2A 102 (10)
C26—C21—Rul 705 (9) Rul—N2—H2A 100 (10)
C27—C21—Rul 131.4 (12) |C2—N2—H2B 114 (10)
C21-—C22—C23 121.9 (15) |Rul—N2—H2B 82 (10)
C21—C22—Rul 71.6 (9) H2A—N2—H2B 137 (10)
C23—C22—Rul 71.0 (9) C12—N11—C16 115.1 (14)
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C21—C22—H22 118.2000 |C12—N11—Rul 126.6 (11)
C23—C22—H22 118.2000 |C16—N11—Rul 118.2 (10)
Rul—C22—H22 118.2000 |C3—03—C37 113.5 (15)
C22—C23—C24 120.3 (15) |C47—04—C4 111.6 (14)
C22—C23—Rul 715 (9) C1—05—C5 114.5 (11)
C24—C23—Rul 72.0(10)  |C6—06—C67 113.9 (14)
C22—C23—H23 119.4000 |06—C67—C61 115.2 (15)
C24—C23—H23 119.4000 |06—C67—HB7A 108.5000
Rul—C23—H23 119.4000  |C61—C67—H67A 108.5000
C25—C24—C23 118.0 (16) |06—C67—H67B 108.5000
C25—C24—C30 121.3 (16) |C61—C67—H67B 108.5000
C23—C24—C30 120.6 (17) |H67A—C67—H67B 107.5000
C25—C24—Rul 69.9 (10) |N11—Rul—N2 87.3 (5)
C23—C24—Rul 69.8(11) |N11—Rul—C25 115.6 (6)
C30—C24—Rul 128.1 (14) |N2—Rul—C25 96.4 (6)
C24—C25—C26 120.7 (15) |N11—Rul—C26 153.8 (5)
C24—C25—Rul 733(11) |N2—Rul—C26 91.8 (6)
C26—C25—Rul 708 (10) |C25—Rul—C26 38.5 (6)
C24—C25—H25 119.2000  |N11—Rul—C23 93.7 (6)
C26—C25—H25 119.2000  |N2—Rul—C23 162.6 (6)
Rul—C25—H25 119.2000  |C25—Rul—C23 67.5 (6)
C21—C26—C25 120.9 (15) |C26—Rul—C23 79.7 (6)
C21—C26—Rul 71.9 (9) N11l—Rul—C22 121.4 (6)
C25—C26—Rul 706 (10)  |N2—Rul—C22 149.9 (6)
C21—C26—H26 118.9000 |C25—Rul—C22 79.8 (6)
C25C26—H26 118.9000 |C26—Rul—C22 66.6 (6)
Rul—C26—H26 118.9000  |C23—Rul—C22 37.5 (6)
C28—C27—C29 113.1(19) |N11—Rul—C21 158.2 (5)
C28—C27—C21 108.2 (16) |N2—Rul—C21 113.8 (5)
C29—C27—C21 113.7 (14) |C25—Rul—C21 69.0 (6)
C28—C27—H27 107.2000  |C26—Rul—C21 37.6 (5)
C29—C27—H27 107.2000 |C23—Rul—C21 67.8 (6)
C21—C27—H27 107.2000 |C22—Rul—C21 36.9 (6)
C27—C28—H28A 109.5000  |N11—Rul—C24 91.2 (6)
C27—C28—H28B 109.5000  |N2—Rul—C24 124.5 (6)
H28A—C28—H28B 109.5000  |C25—Rul—C24 36.8 (7)
C27—C28—H28C 109.5000  |C26—Rul—C24 67.9 (7)
H28A—C28—H28C 109.5000  |C23—Rul—C24 38.2 (5)
H28B—C28—H28C 109.5000  |C22—Rul—C24 68.1 (6)
C27—C29—H29A 109.5000 |C21—Rul—C24 81.1 (6)
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C27—C29—H29B 109.5000  |N11—Rul—Cl1 85.0 (4)
H29A—C29—H29B 109.5000 |N2—Rul—Cl1 82.4 (4)
C27—C29—H29C 109.5000  |C25—Rul—Cl1 159.3 (5)
H29A—C29—H29C 109.5000 |C26—Rul—Cl1 120.8 (5)
H29B—C29—H29C 109.5000 |C23—Rul—Cl1 115.0 (5)
C24—C30—H30A 109.5000 |C22—Rul—Cl1 90.9 (5)
C24—C30—H30B 109.5000 |C21—Rul—Cl1 92.4 (4)
H30A—C30—H30B 109.5000 |C24—Rul—Cl1 152.7 (5)
C24—C30—H30C 109.5000 |F1—P1—F6 91.4 (13)
H30A—C30—H30C 109.5000 |F1—P1—F3 91.8 (12)
H30B—C30—H30C 109.5000 |F6—P1—F3 176.3 (12)
C32—C31—C36 122 (2) F1—P1—F2 90.4 (10)
C32—C31-—C37 121 (2) F6—P1—F2 88.9 (9)
C36—C31—C37 117 (2) F3—P1—F2 93.0 (10)
C31-—C32-C33 121 (2) F1—P1F4 179.1 (13)
C31—C32—H32 119.6000 |F6—P1—F4 89.5 (12)
C33—C32—H32 119.6000 |F3—P1—F4 87.3 (12)
C34—C33—C32 118 (3) F2—P1—F4 89.9 (9)
C34—C33—H33 1212000 |F1—P1—F5 92.7 (10)
C32—C33—H33 1212000 |F6—P1—F5 89.0 (9)
C33—C34—C35 122 (3) F3—P1—F5 88.9 (9)
C33—C34—H34 118.9000 |F2—P1—F5 176.3 (10)
C35—C34—H34 118.9000 |F4—P1—F5 87.0 (8)
C34—C35-C36 120 (2)

03— C3—C4—04 -65.5(19) |Rul—C21—C27—C28  |178.6 (14)
C2—C3—C4—04 177.6 (14) |C22—C21—C27—C29  |143.4 (19)
03— C3—C4—C5 176.6 (13) |C26—C21—C27—C29  |-39 (3)
C2—C3—C4—C5 59.7(19) |Rul—C21—C27—C29 |52 (2)
04— C4—C5—05 1735(13) |C36—C31-C32-C33  [3(3)
C3—C4—C5-05 -68.9(17) |C37—C31-C32-C33  [-179.7 (18)
04— C4—C5C6 56 (2) C31-C32-C33-C34 |[-3(3)
C3—C4—C5C6 1735 (15) |C32—C33—C34-C35 |3 (4)
05— C5—C6—06 713(17) |C33—-C34-C35-C36  |-3(4)
C4—C5C6—06 45 (2) C32-C31-C36—C35 [-3(3)
03— C3—C2—N2 72.6(16) |C37—C31-C36—C35  |179.6 (18)
C4—C3—C2—N2 -166.8 (14) |C34—C35-C36—C31  [3(3)

03 C3-C2—C1 -166.1 (13) |C32—C31—C37—03 -106 (2)
C4—C3—C2—Cl -46 (2) C36—C31—C37—03 71 (2)
05— Cl—C2— N2 161.6 (13) |C46—C4l—C42—C43  [1(3)
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Cl2-C1—C2—N2 -81.9(16) |C47—C4l—C42—C43  |-178.1 (18)
05—Cl1—C2—C3 40.2 (18) |C41—C42—C43—Ca4  |-1(3)
Cl2—C1—C2—C3 156.7 (14) |C42—C43—Ca4—C45 |2 (3)
05—C1—C12—N11 176.6 (13) |C43—C44—C45—C46  |-3(3)
C2—Cl—C12—N11 55.8(17) |C42—C41—C46—C45  |-1(3)
05—C1—C12—C13 2.9 (19) C47—CA41—C46—C45  |177.5(18)
C2—Cl—C12—C13 -118.0 (16) |C44—C45—C46—C41l  |2(3)
N11—C12—C13—Cl4 3(3) C42—C41—C47—04 -46 (2)
Cl-Cl12—C13—Cl4 175.9 (15) |C46—C41—C47—04 134.7 (17)
Cl2-C13—C14—C15 -2 (3) C66—C61—C62—C63  [3(3)
C13—C14—C15C16 0(3) C67—C61—C62—C63  |180(2)
C14—C15—C16—N11 1(3) C61—C62—C63—C64  |-3(4)
C26—C21—C22—C23 2(2) C62—C63—C64—C65 |2 (4)
C27—C21—C22—C23 179.9 (16) |C63—C64—C65—C66 |0 (5)
Rul—C21—C22C23 -52.3(15) |C64—C65—C66—C61  |-1(4)
C26—C21—C22—Rul 54.8 (14) |C62—C61—C66—C65  |-1(3)
C27—C21—C22—Rul -127.8 (15) |C67—C61—C66—C65  |-177 (2)
C21—C22—C23—C24 -3 (3) C3—C2—N2—Rul 165.5 (10)
Rul—C22—C23—C24 -55.1(15) |C1—C2—N2—Rul 40.7 (16)
C21—C22—C23—Rul 525(15) |C13—Cl12-—N11-C16  [-1(2)
C22—C23—C24—C25 2 (3) Cl—Cl12—N11-C16 -174.7 (12)
Rul—C23—C24—C25 -52.4(15) |C13—C12—N11—Rul  |-177.2(12)
C22—C23—C24—C30 178.0 (17) |Cl—Cl12—N11—Rul 9.1 (19)
Rul—C23—C24—C30 123.2(18) |C15—C16—N11—Cl12  [-1(2)
C22—C23—C24—Rul 54.9 (15) |C15—C16—N11—Rul  |175.7 (14)
C23—C24—C25C26 -2 (3) C4—C3—03—C37 98.5 (17)
C30—C24—C25—C26 -177.9 (17) |C2—C3—03—C37 -142.2 (14)
Rul—C24—C25—C26 -54.7 (15) |C31—C37—03—C3 89 (2)
C23—C24—C25—Rul 52.4(15) |C41—C47—04—C4 -172.2 (14)
C30—C24—C25—Rul -123.2 (18) |C3—C4—04—C47 107.2 (17)
C22—C21—C26—C25 2(2) C5—C4—04—C47 -136.2 (16)
C27—C21—C26—C25 -179.8 (15) |C12—C1—05—C5 -171.9 (12)
Rul—C21—C26—C25 52.9(15) |C2—Cl—05C5 -52.2 (17)
C22—C21—C26—Rul -55.3(14) |C6—C5—05—C1 -170.4 (12)
C27—C21—C26—Rul 127.3(16) |C4—C5-05C1 66.7 (17)
C24—C25—C26—C21 2 (3) C5—C6—06—C67 165.4 (14)
Rul—C25—C26—C21 -53.5(14) |C6—06—C67—C61 63 (2)
C24—C25—C26—Rul 55.9 (16) |C62—C61—C67—06 40 (3)
C22—C21—C27—C28 -90 (2) C66—C61—C67—06 -143.6 (19)
C26—C21—C27—C28 87 (2)
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