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data 1

_audit creation method
_chemical name systematic
,?
_chemical name common
_chemical melting point
_chemical formula moiety
'C40 H33 Cu N2 P2 S'
_chemical formula sum
'C40 H33 Cu N2 P2 S'
_chemical formula weight

loop

_atom type symbol

_atom type description

_atom type scat dispersion real
_atom type scat dispersion_ imag
_atom type scat source

'cro'e’ 0.0033 0.0016

SHELXL-97

699.24

'International Tables Vol C Tables 4.2.6.8

'H' 'H' 0.0000 0.0000

'International Tables Vol C Tables 4.2.6.8

'N' N 0.0061 0.0033

'International Tables Vol C Tables 4.2.6.8

'p' 'P! 0.1023 0.0942

'International Tables Vol C Tables 4.2.6.8

's' 's! 0.1246 0.1234

'International Tables Vol C Tables 4.2.6.8

'Cu' 'Cu’ 0.3201 1.2651

'International Tables Vol C Tables 4.2.6.8

_symmetry cell setting
_symmetry space group name H-M
_symmetry space group name Hall

loop
_symmetry equiv pos as Xyz
'%, vy, z'
'—X, -y, —z !

~cell length a

_cell length b

_cell length c

~cell angle alpha

_cell angle beta

~cell angle gamma

_cell volume

_cell formula units 7

_cell measurement temperature

_cell measurement reflns used

and
and
and
and
and

and

)

'"Triclinic’
IP _1'

I_P ll
9.349(3)
11.140(4)
18.860(6)
93.050(13)
92.208(12)
113.907(11
1789.3(10)
2

296 (2)
9440



_cell measurement theta min 2.17

_cell measurement theta max 26.40

_exptl crystal description 'rectangular'
_exptl crystal colour 'white'
_exptl crystal size max 0.14

_exptl crystal size mid 0.10

_exptl crystal size min 0.06

_exptl crystal density meas ?

_exptl crystal density diffrn 1.298

_exptl crystal density method 'not measured'
_exptl crystal F 000 724

_exptl absorpt coefficient mu 0.788

_exptl absorpt correction type 'Multi-scan'
_exptl absorpt correction T min 0.5954
_exptl absorpt correction T max 0.7454

_exptl absorpt process details
'SADABS-2008/1 - Bruker AXS area detector scaling and absorption
correction'

_exptl special details

?

I3

_diffrn ambient temperature 296 (2)

_diffrn radiation wavelength 0.71073

_diffrn radiation type MoK\ a

_diffrn radiation source 'fine-focus sealed tube'
_diffrn radiation monochromator graphite

_diffrn measurement device type 'Bruker APEX-II CCD'
_diffrn measurement method '\f and \w scans'
_diffrn detector area resol mean °?

_diffrn standards number ?

_diffrn standards_ interval count ?

_diffrn standards interval time ?

_diffrn standards decay % ?

_diffrn reflns number 19104

_diffrn reflns av R equivalents 0.0292

_diffrn reflns av_sigmal/netI 0.0300

_diffrn reflns limit h min -8

_diffrn reflns limit h max 11

_diffrn reflns limit k min -13

_diffrn reflns limit k max 13

_diffrn reflns limit 1 min -23

_diffrn reflns limit 1 max 23

_diffrn reflns theta min 2.17

_diffrn reflns theta max 26.54

_reflns number total 7178

_reflns number gt 5988

_reflns threshold expression >2sigma (I)
_computing data collection 'Bruker APEX2'

_computing cell refinement 'Bruker SAINT'



_computing data reduction 'Bruker SAINT'

_computing structure solution 'Sir-92 (Altomare et al., 1993)"
_computing structure refinement 'SHELXL-97 (Sheldrick, 2008)'
_computing molecular graphics 'Bruker SHELXTL'

_computing publication material 'Bruker SHELXTL'

_refine special details

Refinement of F"2” against ALL reflections. The weighted R-factor wR and

goodness of fit S are based on F*"2”, conventional R-factors R are based

on F, with F set to zero for negative F*2”. The threshold expression of

Fr2% > 2sigma (F*2”) 1is 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.

refine 1ls structure factor coef Fsqgd
:refine:ls:matrix_tyge B full
refine 1s weighting scheme calc
:refine:ls:weighting:details
'calc w=1/[\s"2" (Fo"2")+(0.0381P)"2"+1.5609P] where P=(Fo"2"+2Fc"2")/3"

_atom sites solution primary direct
_atom sites solution secondary difmap
_atom sites solution hydrogens geom
_refine 1s hydrogen treatment none
_refine ls extinction method SHELXL
_refine 1s extinction coef 0.0201(10)

_refine ls extinction expression
'Fer*r=kFc[1+0.001xFc"2"\1"3"/sin (2\q) ] ~-1/4""

_refine 1ls number reflns 7178
_refine 1ls number parameters 416
_refine 1ls number restraints 0
_refine 1s R factor all 0.0468
_refine 1s R factor gt 0.0339
_refine 1s wR factor ref 0.1023
_refine 1s wR factor gt 0.0834
_refine 1ls goodness_of fit ref 1.008
_refine 1ls restrained S all 1.008
_refine 1ls shift/su max 0.001
_refine 1s shift/su mean 0.000

loop

_atom site label

_atom site type symbol
_atom site fract x
_atom site fract y
_atom site fract z

_atom site U iso or equiv
_atom _site adp type
_atom site occupancy



_atom site symmetry multiplicity
_atom site calc flag

_atom _site refinement flags
_atom site disorder assembly
_atom site disorder group

0.
.5557(4) 0.7013(3) 0.09677(15)
.6140 0.6548 0.0822 0.072 Uiso
.5967(4) 0.8291(3) 0.07766(18)
.6819 0.8675 0.0502 0.093 Uiso

Cl
C2
H2
C3
H3
c4
H4
C5
H5
cé
H6
Cc7
C8
H8
Cc9
HS
c1lo0
H10
Cl1
H11
Cl2
H12
Cl3
Cl4
H14
Cl5
H15
Cle
H16
Cc1l7
H17
Ccl8
H18
Cl9
c20
H20
c21
H21
C22
H22
C23
Cc24
H24
C25
H25
C26
H26
c27
H27

C

T OZD QOO Q@D Q@D Q@m0

TODOQO@Dn QOO DnaOOzzoDnOD QOO QT Q@O

oNoNeoNeoNoNoNoNoNoRoRoNoNoNoNo]

.5121(6) 0.8994(3) 0.0992(2) O.

4283 (3) 0.6421(2) 0.13741(13)

.5403 0.9851 0.0864 0.106 Uiso

.3851(6) 0.8422(4) 0.1397(2) 0.

.3276 0.8894 0.1541 0.106 Uiso
.3429(4) 0.7137(3) 0.15919(17)
.2577 0.6757 0.1867 0.081 Uiso
.2206(3) 0.3701(2) 0.09796(13)
.1827(3) 0.4169(3) 0.03678(15)
.2352 0.5053 0.0285 0.070 Uiso

.0

666(4) 0.3324(4) -0.01212(18)

P O OO

0470 (6) Uani
0598 (7) Uani
1 calc R
0772 (10) Uan
1 calc R

0886 (12) Uani
1 1 calc R
0886 (12) Uani

1

P O oK O

0

1 calc R
0674 (8) Uani
1 calc R
0425 (5) Uani
0581 (7) Uani
1 calc R
.0753(9) Uan

.0415 0.3648 -0.0530 0.090 Uiso 1 1 calc R
.0119(4) 0.2017(4) -0.00103(19)
-0.0898 0.1457 -0.0341 0.095 Uiso 1 1 calc R
0256 (4) 0.1540(3) 0.0593(2) 0.0765(9) Uani
-0.0266 0.0652 0.0669 0.092 Uiso 1 1 calc R

-0

0.

0.

INeoNoNoNoNoNoNoNoNoNoloNoNoNoNololNoNoNoNolololNolNe]

0

| I |
[oNeNe]

1406 (3) 0.2374(3) 0.10891(1le6)

.1646 0.2045 0.1499 0.069 Uiso
.5405(3) 0.4374(2) 0.14914(13)

.6730(3) 0.5002(3) 0.19440(17)

.6736 0.5598 0.2310 0.077 Uiso
.8056(4) 0.4751(4) 0.1856(2) O.
.8957 0.5206 0.2152 0.098 Uiso
.8043(4) 0.3832(4) 0.1334(2) 0.
.8923 0.3650 0.1285 0.099 Uiso
.6740(4) 0.3193(4) 0.0890(2) O.
.6729 0.2573 0.0537 0.090 Uiso
.5418(3) 0.3465(3) 0.09620(15)

.4536 0.3031 0.0652 0.069 Uiso
.3158(3) 0.6791(2) 0.34021(13)

.4794 (5) 0.8866(3) 0.3815(2) O.
.4956 0.9720 0.3971 0.107 Uiso
.6082(5) 0.8569(3) 0.3790(2) O.
.7085 0.9192 0.3929 0.101 Uiso
.5810(4) 0.7294(3) 0.35471(16)
.6653 0.7056 0.3519 0.078 Uiso
.1359(3) 0.1167(2) 0.29953(13)
.1620(4) 0.0020(3) 0.29776(16)
.2532 0.0031 0.3199 0.070 Uiso
.0524(5) -0.1143(3) 0.2632(2)

.0704 -0.1905 0.2623 0.094 Uiso 1 1 calc R

.0815(5) -0.1165(4) 0.2305(2)

0
1
0
0
1
0
1
0
1
0
1
0
1
0
0
1
0
1

P O OoORF O

0.0790(10)

.0579(7) Uan
1 calc R
.0443(5) Uan
.0641(8) Uan
1 calc R
818 (11) Uani
1 calc R
829 (11) Uani
1 calc R
753 (9) Uani
1 calc R
.0571(7) Uan
1 calc R
.0472 (6) Uan
893(12) Uani
1 calc R
844 (11) Uani
1 calc R
.0650(8) Uan
1 calc R

.0416 (5) Uani
.0586(7) Uani

1 calc R

0.0781(10) Uan

1 1d
11d
i11d
11d
11d

1 1d
1 1d
11d
i11d
Uani 1 1 d
1 1d
il11d

il1ld
i1l11d
11d
11d
11d
il1ld

il1ld
11d

114d
i11d
i1 1
11

d
i d

i11d

0.0848(11) Uani 1 1 d
.1533 -0.1938 0.2064 0.102 Uiso 1 1 calc R
.1107(4) -0.0044(4) 0.23303(19)
.2036 -0.0071 0.2119 0.093 Uiso 1 1 calc R

0.0774(10)

Uani 1 1 d



C28 C -0.0022(3) 0.1119(3) 0.26687(16) 0.0582(7) Uani 1 1 d

H28 H -0.0218 0.1874 0.2678 0.070 Uiso 1 1 calc R

C29 C 0.4509(3) 0.2536(2) 0.36433(13) 0.0428(5) Uani 1 1 d

C30 C 0.5074(3) 0.2500(3) 0.43250(15) 0.0567(7) Uani 1 1 d

H30 H 0.4480 0.2506 0.4709 0.068 Uiso 1 1 calc R .

C31 C 0.6525(4) 0.2453(3) 0.44402(19) 0.0704(9) Uani 1 1 d

H31 H 0.6895 0.2431 0.4902 0.084 Uiso 1 1 calc R .

C32 C 0.7415(4) 0.2438(4) 0.3890(2) 0.0748(10) Uani 1 1 d

H32 H 0.8394 0.2422 0.3975 0.090 Uiso 1 1 calc R .

C33 C 0.6865(4) 0.2446(4) 0.3216(2) 0.0891(12) Uani 1 1 d

H33 H 0.7457 0.2413 0.2837 0.107 Uiso 1 1 calc R .

C34 C 0.5426(4) 0.2504(4) 0.30879(17) 0.0724(9) Uani 1 1 d

H34 H 0.5070 0.2522 0.2623 0.087 Uiso 1 1 calc R .

C35 C 0.1851(3) 0.2773(2) 0.42931(13) 0.0421(5) Uani 1 1 d

C36 C 0.0698(4) 0.1662(3) 0.45348(16) 0.0623(7) Uani 1 1 d

H36 H 0.0375 0.0857 0.4271 0.075 Uiso 1 1 calc R .

C37 C 0.0017(4) 0.1741(4) 0.51704(18) 0.0755(9) Uani 1 1 d

H37 H -0.0762 0.0989 0.5325 0.091 Uiso 1 1 calc R

C38 C 0.0480(4) 0.2904(4) 0.55652(17) 0.0730(10) Uani 1 1 d

H38 H 0.0047 0.2948 0.5996 0.088 Uiso 1 1 calc R .

C39 C 0.1580(6) 0.4001(4) 0.53252(19) 0.0988(14) Uani 1 1 d

H39 H 0.1883 0.4803 0.5590 0.119 Uiso 1 1 calc R .

C40 C 0.2267(5) 0.3948(3) 0.46873(17) 0.0793(11) Uani 1 1 d

H40 H 0.3012 0.4715 0.4529 0.095 Uiso 1 1 calc R .

N1 N 0.3342(3) 0.8021(2) 0.36319(15) 0.0701(7) Uani 1 1 d

N2 N 0.4368(2) 0.6400(2) 0.33522(11) 0.0452(5) Uani 1 1 d . .

P1 P 0.36947(7) 0.47408(6) 0.16675(3) 0.03967(15) Uani 1 1 d

P2 P 0.27036(7) 0.27539(6) 0.34334(3) 0.03775(15) Uani 1 1 d

S1 S 0.13511(8) 0.55879(7) 0.31354(4) 0.05321(18) Uani 1 1 d . .

Cul Cu 0.30362(3) 0.45051(3) 0.280955(15) 0.04115(11) Uani 1 1 d
loop

_atom site aniso label

_atom site aniso U 11

_atom site aniso U 22

_atom site aniso U 33

_atom site aniso U 23

_atom site aniso U 13

_atom site aniso U 12

Cl 0.0535(15) 0.0416(13) 0.0404(13) 0.0030(10) -0.0010(11) 0.0143(11)
C2 0.0603(17) 0.0526(16) 0.0536(16) 0.0046(13) 0.0004(13) 0.0101(14)
C3 0.083(2) 0.0566(19) 0.065(2) 0.0129(15) -0.0018(17) -0.0004(17)
C4 0.127(3) 0.0486(18) 0.074(2) 0.0144(17) -0.010(2) 0.019(2)

C5 0.135(4) 0.068(2) 0.081(2) 0.0148(19) 0.007(2) 0.059(2)

C6 0.089(2) 0.0623(18) 0.0630(19) 0.0157(15) 0.0124(16) 0.0414(18)
C7 0.0350(12) 0.0514(14) 0.0403(13) -0.0002(10) 0.0040(10) 0.0170(11)
C8 0.0527(16) 0.0666(18) 0.0494(16) 0.0087(13) -0.0008(12) 0.0185(14)
C9 0.066(2) 0.096(3) 0.0548(18) 0.0036(17) -0.0149(15) 0.0258(19)
Cl10 0.062(2) 0.089(3) 0.066(2) -0.0172(19) -0.0156(16) 0.0151(19)
Cll 0.069(2) 0.0586(19) 0.081(2) -0.0081(17) -0.0070(18) 0.0070(16)
Cl2 0.0570(17) 0.0519(16) 0.0551(16) 0.0028(13) -0.0005(13) 0.0128(13)
Cl3 0.0374(13) 0.0506(14) 0.0448(13) 0.0084(11) 0.0047(10) 0.0170(11)
Cl4 0.0443(16) 0.072(2) 0.0671(19) 0.0001(15) -0.0052(13) 0.0164(14)
Cl5 0.0376(16) 0.107(3) 0.091(3) 0.022(2) -0.0062(16) 0.0190(17)



Clée 0.056(2) 0.108(3) 0.105(3) 0.036(2) 0.021(2) 0.049(2)

Cl7 0.074(2) 0.088(2) 0.085(2) 0.0121(19) 0.0261(19) 0.052(2)

Cl8 0.0537(16) 0.0678(18) 0.0569(17) 0.0014(14) 0.0054(13) 0.0322(14)
Cl9 0.0662(17) 0.0449(13) 0.0381(13) 0.0007(10) 0.0010(11) 0.0311(13)
C20 0.110(3) 0.0463(18) 0.101(3) -0.0088(18) 0.004(2) 0.023(2)

C21 0.077(2) 0.058(2) 0.086(3) -0.0101(17) -0.0095(19) -0.0031(18)
C22 0.0567(18) 0.0681(19) 0.0622(18) -0.0004(15) -0.0063(14) 0.0188(15)
C23 0.0405(13) 0.0414(12) 0.0418(13) 0.0036(10) 0.0060(10) 0.0150(10)
C24 0.0691(19) 0.0463(15) 0.0631(18) -0.0023(13) -0.0030(14) 0.0277(14)
C25 0.102(3) 0.0452(17) 0.081(2) -0.0055(15) 0.000(2) 0.0251(18)

C26 0.093(3) 0.058(2) 0.075(2) -0.0083(17) -0.008(2) 0.0037(19)

C27 0.0516(18) 0.083(2) 0.080(2) 0.0030(18) -0.0100(1l6) 0.0113(17)
C28 0.0439(15) 0.0588(17) 0.0692(19) 0.0019(14) 0.0002(13) 0.0189(13)
C29 0.0420(13) 0.0416(13) 0.0493(14) 0.0064(10) 0.0037(10) 0.0211(11)
C30 0.0542(16) 0.0673(18) 0.0513(16) -0.0036(13) -0.0042(12) 0.0293(14)
C31 0.0622(19) 0.079(2) 0.072(2) -0.0030(17) -0.0219(1le) 0.0344(17)
C32 0.0513(18) 0.084(2) 0.101(3) 0.021(2) 0.0001(18) 0.0389(17)

C33 0.073(2) 0.138(4) 0.094(3) 0.049(2) 0.037(2) 0.074(2)

C34 0.074(2) 0.116(3) 0.0592(18) 0.0299(18) 0.0184(15) 0.067(2)

C35 0.0459(13) 0.0440(13) 0.0436(13) 0.0055(10) 0.0089(10) 0.0251(11)
C36 0.074(2) 0.0596(17) 0.0574(17) 0.0111(14) 0.0175(15) 0.0295(1l6)
C37 0.081(2) 0.085(2) 0.069(2) 0.0288(18) 0.0328(18) 0.038(2)

C38 0.104(3) 0.093(3) 0.0534(17) 0.0203(17) 0.0326(17) 0.068(2)

C39 0.178(4) 0.066(2) 0.065(2) 0.0007(17) 0.044(3) 0.059(3)

C40 0.127(3) 0.0465(1l6) 0.0607(19) 0.0037(14) 0.035(2) 0.0294(19)
N1 0.087(2) 0.0431(13) 0.0821(19) -0.0046(12) 0.0007(15) 0.0297(14)
N2 0.0422(11) 0.0433(11) 0.0458(11) 0.0003(9) -0.0039(9) 0.0140(9)

P1 0.0412(3) 0.0413(3) 0.0370(3) 0.0020(2) 0.0033(2) 0.0174(3)

P2 0.0411(3) 0.0383(3) 0.0392(3) 0.0031(2) 0.0054(2) 0.0215(3)

S1 0.0486(4) 0.0578(4) 0.0613(4) -0.0057(3) 0.0005(3) 0.0315(3)

Cul 0.04882(19) 0.03979(17) 0.03994(17) 0.00226(12) 0.00518(12)
0.02321(14)

_geom_special details
All esds (except the esd in the dihedral angle between two l.s. planes)
are estimated using the full covariance matrix. The cell esds are taken
into account individually in the estimation of esds in distances, angles
and torsion angles; correlations between esds in cell parameters are only
used when they are defined by crystal symmetry. An approximate
(isotropic)
treatment of cell esds is used for estimating esds involving 1l.s. planes.

’

loop
_geom_bond atom site label 1
_geom _bond atom site label 2
_geom_bond_distance
_geom bond site symmetry 2
_geom _bond publ flag

Cl C2 1.388¢(4) . »
Cl Co6 1.396(4) ?
Cl P1 1.847(3) . ?
C2 C3 1.389(4) ?



c2

C3

C3

c4

c4

C5

Cb

ce

C7

C7

C7

C8

C8

Cc9

C9

Cl0
cl0
Cl1
Cl1l
Ccl2
Cl3
Cl3
Cl3
Cl4
Ccl4
Cl15
Cl5
Cle
Cle
C1l7
Cc1l7
Ccl8
C1l9
Cl9
Cl9
c20
C20
c20
c21
c21
C22
C22
C23
C23
C23
C24
Cc24
C25
C25
C26
C26
c27
c27
c28

H2 0.9300 . 7
C4 1.377(6)
H3 0.9300 . 7
C5 1.382(6)
H4 0.9300 . 7
Co 1.396(5)
H5 0.9300 ?
He 0.9300 ?
C8 1.383(4)
Cl2 1.391(4)
P1 1.832(2)
C9 1.385(4)

H8 0.9300 . 7
Cl0 1.372(5)
HS 0.9300 . 7

Cll 1.373(5)
H10 0.9300
Cl2 1.384(4)
H11 0.9300
H12 0.9300
Cl4 1.380(4)
Cl8 1.388(4)
P1 1.841(3)
Cl5 1.390(5)
H14 0.9300
Clée 1.379(6)
H15 0.9300
Cl7 1.359(5)
H16 0.9300
Cl8 1.396(4)
H17 0.9300
H18 0.9300
N1 1.354(3)
N2 1.372(3)
S1 1.712(3)
N1 1.319(5) .
C21 1.373(6)
H20 0.9300
C22 1.387(5)
H21 0.9300
N2 1.334(4)
H22 0.9300
C28 1.389(4)
C24 1.394 (4)
P2 1.830(2)
C25 1.391 (4)
H24 0.9300
C26 1.364(5)
H25 0.9300
C27 1.382(5)
H26 0.9300
C28 1.383(4)
H27 0.9300
H28 0.9300

[AC VIV RNV

[AC RN



C29 C30 1.380(4)
C29 C34 1.387(4) . =
C29 P2 1.832(2) . »

C30 C31 1.388¢(4) . 2
C30 H30 0.9300 . 2
C31 C32 1.359(5) . 2
C31 H31 0.9300 . 2
C32 C33 1.353(5) . 2
C32 H32 0.9300 . 2
C33 C34 1.385(4) . 2
C33 H33 0.9300

C34 H34 0.9300

C35 C40 1.371(4)

C35 C36 1.385(4) . =
C35 P2 1.837(2) . ?
C36 C37 1.394(4) . 2
C36 H36 0.9300 . 2
C37 C38 1.356(5) . 2
C37 H37 0.9300 . 2
C38 C39 1.353(5) . »
C38 H38 0.9300 . 2
C39 C40 1.395(4) . 2
C39 H39 0.9300 ?
C40 H40 0.9300 . 2
N2 Cul 2.144(2) . ?
Pl Cul 2.2623(10) . 2
P2 Cul 2.2512(9) . ?
S1 Cul 2.4188(9) . ?
loop

_geom_angle atom site label 1
_geom_angle atom site label 2
_geom_angle atom site label 3
_geom_angle
_geom_angle site symmetry 1
_geom_angle site symmetry 3
_geom_angle publ flag

C2 Cl C6 118.9(3) . .
Cz2 C1 Pl 123.1(2)

C6 Cl1 Pl 118.0(2)

Cl C2 C3 120.6(3)

Cl C2 H2 119.7

C3 C2 H2 119.7 . . 2
C4 C3 C2 120.4(3) . . 2
C4 C3 H3 119.8

C2 C3 H3 119.8 . . 7

C3 C4 C5 119.9(3) . . 2
C3 C4 H4 120.1

C5 C4 H4 120.1 . . 2

C4 C5 Co6 120.2(4) . . 2
C4 C5 H5 119.9

C6 C5 H5 119.9 . . 2

C5 Ce6 C1 120.1(3) . . »
C5 C6 H6 119.9 . . 2

[AC R VIR V]



Cl C6 H6 119.9

C8 C7 Cl2 118.8(2)
C8 C7 Pl 123.5(2)
Clz Cc7 Pl 117.7(2)

C7 C8 C9 120.1(3)
C7 C8 H8 120.0
C9 C8 H8 120.0

Cl10 C9 C8 120.9(3)
Cl10 C9 H9 119.5

C8 C9 HS 119.5

C9 C10 CI11 119.5(3)
C9 C10 H10 120.3

Ccl1
Cl10
clo0
Cl2
Cl1l
Cl1

c1l0
Cl1l
Ccl1
Cl1l
Cl2
Cl2

H10 120.3
Cl2 120.2(3)
H11 119.9
H11 119.9
C7 120.5(3)
H12 119.7

C7 Cl2 H12 119.7

Cl4
Cl4
cl8
Cl3
Cl3
Cl5
Cle
Cle
Cl4
Cc1l7
C1l7
Cl5
Cle
Cle
Cl8
Cl3
Cl3
Cc1l7
N1

N1

N2

N1

N1

Cl3
Cl3
C1l3
Ccl4
Cl4
Ccl4
C15
Cl5
Clb
Cle
Cle
Cle
Cc1l7
Cc1l7
Cc1l7
Ccls8
cl8
Ccl8
C19
C1l9
C19
Cc20
Cc20

Cl8 118.4(3)
P1 117.1(2)
Pl 124.4(2)
Cl5 120.5(3)
H14 119.
H14 119.
Cl4 120.
H15 119.
H15 119.
Cl5 119.
H16 120.
H16 120.
Cl8 120.
H17 119.
H17 119.
Cl7 120.
H18 119.6
H18 119.6
N2 124.1(3)
S1 121.6(2)
S1 114.31(18)
C21 124.4(3)
H20 117.8

W

O O N B J0 & 00
w
-

C21 C20 H20 117.8
C20 C21 C22 116.6(3)
C20 C21 H21 121.7
C22 C21 H21 121.7
N2 C22 C21 121.5(3)
N2 C22 H22 119.2

c21
Cc28
Cc28
C24
C25
C25

C22
C23
C23
C23
C24
Cc24

H22 119.2
C24 118.6(2)
P2 116.7(2)
P2 124.7(2)
C23 120.5(3)
H24 119.8

?

w
~

w
~

?

?

?

?

?

?

?



C23
C26
C26
C24
C25
C25
c27
C26
C26
Cc28
c27
c27
C23
C30
C30
C34
C29
Cc29
C31
C32
C32
C30
C33
C33
C31
C32
C32
C34
C33
C33
C29
Cc40
C40
C36
C35
C35
C37
C38
C38
C36
C39
C39
C37
C38
C38
C40
C35
C35
C39
Cc20
C22
C22
Cl9

C24
C25
C25
C25
C26
C26
C26
c27
Cc27
c27
Cc28
Cc28
Cc28
C29
C29
Cc29
C30
C30
C30
C31
C31
C31
C32
C32
C32
C33
C33
C33
C34
C34
C34
C35
C35
C35
C36
C36
C36
C37
C37
C37
C38
C38
C38
C39
C39
C39
C40
Cc40
C40

N1 C19 115.9(¢
N2 C19 117.4
N2 Cul 144.8
N2 Cul 97.03
C7 P1 C13 103.51

H24
c24
H25
H25
c27
H26
H26
c28
H27
H27
C23
H28
H28
C34

P2 124.0
P2 118.0

C31
H30
H30
C30
H31
H31
C31
H32
H32
C34
H33
H33
C29
H34
H34
C36

P2 119.2
P2 122.6

C37
H36
H36
C36
H37
H37
C37
H38
H38
Cc40
H39
H39
C39
H40
H40

119.8

120.0(3)
120.0

120.
120.
119.
1109.
120.
1109.
119.
120.
1109.
119.
117.

_ NN~ — — —
W= 1N - w - w - w .
Z - = =z =

120.
1109.
1109.
121.
1109.
119.
1109.
120.
120.
120.
119.
1109.
120.
1109.
119.
118.

w

w
~

w

~ NN~
W~ = W -
Nt Nt

120.
119.
1109.
120.
1109.
119.
1109.
120.
120.
121.
119.
1109.
120.
119.8
119.8

W - W -
~ ~
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C7 P1 C1 103.83(12
Cl3 P1 Cl 102.92¢
C7 P1 Cul 116.84(
Cl3 P1 Cul 112.93
Cl P1 Cul 115.17(
C23 P2 C29 104.41
C23 P2 C35 102.5

C29 P2 C35 105.0

C23 P2 Cul 114.7

C29 P2 Cul 114.3

C35 P2 Cul 114.4

Cl9 S1 Cul 78. 98
N2 Cul P2 116.06
N2 Cul P1 104.77
P2 Cul Pl 126.25
N2 Cul S1 69.10(6
P2 Cul S1 113.45(
Pl Cul S1 112.86(

[ACRLV IV NIV

SN

loop
_geom_torsion atom site label 1
_geom_torsion atom site label 2
_geom_torsion atom site label 3
_geom torsion atom site label 4
_geom_torsion
_geom_torsion site symmetry 1
_geom_torsion site symmetry 2
_geom_torsion site symmetry 3
_geom_torsion site symmetry 4
_geom_torsion publ flag

C6 C1 c2 C3 -0.5(4) . . . .72
P1 C1 C2 C3 -178.5(2) . . . . 2
Cl C2 C3 C4 0.4(5) . . . .72

C2 C3 C4 C5 -0.3¢(6) . . . . °?
C3 C4 C5C6 0.3(6) . . . . 72

C4d C5C6 C1 -0.3(6) . . . . 7
C2 Cl C6 C5 0.4(5) . . . .72

P1 C1 C6 C5 178.5(3) . . . . 7
Cl2 C7 C8 C9 0.3(4) . . . .7
P1 C7 C8 C9 -178.8(2) . . . . 2
c7 Cc8 Cc9 Cc10 -0.3(5) . . . .7

C8 C9 C10 C11 -0.1(6)
C9 C10 C11 Cl12 0.6(6) e 7
Cl0 C11 C12 Cc7 -0.6(5) . . . . 2
cg8 Cc7 cl1z c11 0.2(¢4) . . . . ?

P1 C7 Cl2 C11 179.3(
Cl8 C13 Cl14 C15 1.7¢(
Pl C13 C14 C15 178.4
Cl3 Cl4 C15 Clée -2.6

2)
5) .
(3)
(5
Cl4 C15 Cle6 C17 1.7(6)
6)
4)
4 (
(5

)
Cl5 Cle C17 C18 0.0(
Cl4 C13 Cc18 C17 0.0¢(

P1 C13 C18 Cl17 -176.

2)
Cle C17 C18 C13 -0.8(5)



N1 C20 C21 C22 0.8 (6)

C20 C21 C22 N2 -0.5(5)
C28 C23 C24 C25 0.8(4)
P2 C23 C24 C25 179.8(2)
C23 C24 C25 C26 0.2(5)

C24 C25 C26 C27 -1.5(6)

C25 C26 C27 C28 2.0(6)

C26 C27 C28 C23 -1.0(5)

C24 C23 C28 C27 -0.4(4)

P2 C23 C28 C27 -179.5(2)

C34 C29 C30 Cc31 0.9(4)

P2 C29 C30 C31 -174.0(2)
C29 C30 C31 C32 -0.2(5)

C30 C31 C32 C33 -1.1(6)

C31 C32 C33 C34 1.7(6)
C32 C33 C34 C29 -0.9(6
C30 C29 C34 C33 -0.4
P2 C29 C34 C33 174.9
C40 C35 C36 C37 -1.7
P2 C35 C36 C37 -17¢6.
C35 C36 C37 C38 -0.5
C36 C37 C38 C39 2.0(
C37 C38 C39 C40 -1.4
C36 C35 C40 C39 2.3(
P2 C35 C40 C39 176.8
C38 C39 C40 C35 -0.8
C21 C20 N1 C19 -0.5¢
N2 C19 N1 C20 -0.1(4)

S1 C19 N1 C20 -179.2(3)
C21 C22 N2 C19 -0.1(4)

N~ o~ U~ O~ O~ —~ —~

C21 C22 N2 Cul 166.1(3)

N1 C19 N2 C22 0.4 (4)
S1 Cl19 N2 C22 179.5(2)

N1 C19 N2 Cul -171.7(2)

S1 C19 N2 Cul 7.50(19)
C8 C7 P1 C13 -101.6(2)
Cl2 C7 Pl C13 79.4(2)

C8 C7 P1 C1 5.6(3) .
Cl2 C7 Pl Cl1 -173.4(2)
C8 C7 P1 Cul 133.6(2)

Cl2 C7 Pl Cul -45.4(2)

Cl4 C13 P1 C7 -178.6(2)

Cl8 C13 P1 C7 -2.1(3)
Cl4 C13 P1 C1 73.5(2)
Cl8 C13 P1 C1 -110.0(2)
Cl4 C13 P1 Cul -51.3(2)
Cl8 C13 P1 Cul 125.2(2)
C2 Cl1 P1 C7 -94.1(2)

Cé C1 P1 C7 87.9(2)

C2 C1 P1 C13 13.6(3)

C6 Cl1 P1 C13 -164.4(2)
C2 Cl1 P1 Cul 136.9(2)
C6 C1 P1 Cul -41.1(2)

C28 C23 P2 C29 -169.4(2)

)

[EVIRLV]

[AV LIV IV ENIN]



C24 C23 P2 C29 11.5(3)
C28 C23 P2 C35 81.2(2)
C24 C23 P2 C35 -97.8(2
C28 C23 P2 Cul -43.4(2
C24 C23 P2 Cul 137.5(2
C30 C29 P2 C23 -111.6(
C34 C29 P2 C23 73.4(3)
C30 C29 P2 C35 -4.1(3) e .. 7
C34 C29 P2 C35 -179.1(2) . . . . 2
C30 C29 P2 Cul 122.2(2) . . . . =
C34 C29 P2 Cul -52.8(3) . . . . 7
C40 C35 P2 C23 -161.7(3) . . . . 2
C36 C35 P2 C23 12.6(3) ?
C40 C35 P2 C29 89.4(3)

C36 C35 P2 C29 -96.3(2)

C40 C35 P2 Cul -36.9(3)

C36 C35 P2 Cul 137.4(2) . . . . =
N1 C19 S1 Cul 172.5(2) . . . . ?

N2 C19 Ss1 Cul -6.71(17) . . . . ?
C22 N2 Cul P2 80.5(3) . . . . 2

Cl9 N2 Cul P2 -111.87(14) . . . . ?
C22 N2 Cul Pl -63.6(3) . . . . 2
Cl9 N2 Cul P1 104.06(14) . . . . 2
C22 N2 Cul sl -172.8(4)

Cl9 N2 Cul S1 -5.17(13)

C23 P2 Cul N2 172.65(10)

C29 P2 Cul N2 -66.73(11)

C35 P2 Cul N2 54.55(11)

C23 P2 Cul P1 -52.07(9)

C29 P2 Cul P1 68.55(10) . . . . =
C35 P2 Cul P1 -170.17(9) . . . . ?
C23 P2 Cul sl 95.40(9) . . . . 2
C29 P2 Cul S1 -143.98(9)

C35 P2 Cul S1 -22.70(10)

C7 P1 Cul N2 -150.64(11)

Cl3 P1 Cul N2 89.47(11)

Cl P1 Cul N2 -28.37(11) . . . . =
c7 p1 Cul P2 70.18(10) . . . . 2
Cl3 P1 Cul P2 -49.71(10)

Cl P1 Cul P2 -167.55(10)

C7 P1 Cul S1 -77.45(10)

Cl3 P1 Cul sl 162.66(9) :
Cl Pl Cul s1 44.82(10) . . . . 2
Cl9 S1 Cul N2 4.19(10) ?
Cl9 S1 Cul P2 114.49(9)

Cl9 S1 Cul P1 -93.58(9)

)
)
)
2

) .. .2

_diffrn measured fraction theta max
_diffrn reflns theta full

_diffrn measured fraction theta full
_refine diff density max 0.463
_refine diff density min -0.413
_refine diff density rms 0.059

0.965
26.54
0.965



===end
data 2a

_audit creation method
_chemical name systemat
,?
_chemical name common
_chemical melting point
_chemical formula moiet
'C41 H33 Cu N4 P2 S, C
chemical formula sum
'C42 H37 Cu N4 O P2 S'
chemical formula weigh

loop
_atom type symbol
_atom type description
_atom type scat disper
_atom type scat disper
_atom type scat source
'cro'e’ 0.0033 0.
'International Tables
'H' 'H' 0.0000 0.
'International Tables
'N' N 0.0061 0.
'International Tables
'p' 'P’ 0.1023 0.
'International Tables
's' 's! 0.1246 0.
'International Tables
'Cu' 'Cu' 0.3201
'International Tables
o' 'o’ 0.0106 0.
'International Tables

_symmetry cell setting
_symmetry space group n

_symmetry space _group_n

loop
_symmetry equiv pos_as
', y, z'

'-x+1/2, y+1/2, -z+1/2
'-x, -y, —z'
'x-1/2, -y-1/2, z-1/2"

_cell length a
~cell length b
_cell length ¢
_cell angle alpha

SHELXL-97
ic
Y
H4 O
t 771.30
sion real
sion imag
0016
Vol C Tables 4.2.6.8
0000
Vol C Tables 4.2.6.8
0033
Vol C Tables 4.2.6.8
0942
Vol C Tables 4.2.6.8
1234
Vol C Tables 4.2.6.8
1.2651
Vol C Tables 4.2.6.8
0060
Vol C Tables 4.2.6.8
monoclinic
ame H-M P2 (1) /n
ame Hall '-P 2yn'
_XyZ
9.0783(2)
25.2036(6)
16.9815(5)
90.00

and

and

and

and

and

and

and



_cell angle beta 102.171(3)

_cell angle gamma 90.00
_cell volume 3798.13(17)
_cell formula units 7 4

_cell measurement temperature 173(2)
_cell measurement reflns used 18807

_cell measurement theta min 3.09

_cell measurement theta max 32.30

_exptl crystal description block
_exptl crystal colour colorless
_exptl crystal size max 0.40
_exptl crystal size mid 0.24
_exptl crystal size min 0.22
_exptl crystal density meas ?

_exptl crystal density diffrn 1.349
_exptl crystal density method 'not measured'
_exptl crystal F 000 1600
_exptl absorpt coefficient mu 0.753
_exptl absorpt correction type multi-scan
_exptl absorpt correction T min 0.7527
_exptl absorpt correction T max 0.8519

_exptl absorpt process details
CrysAlisRED; Oxford Diffraction, 2010.
_exptl special details

14

?

’

_diffrn ambient temperature 173 (2)
_diffrn radiation wavelength 0.71073
_diffrn radiation type MoK\a

_diffrn radiation source 'Enhance (Mo) X-ray Source'
_diffrn radiation monochromator 'graphite'

_diffrn measurement device type 'Xcalibur, Eos, Gemini'
_diffrn detector area resol mean 16.1500

_diffrn measurement method ' \w scans'
_diffrn reflns number 39221
_diffrn reflns av R equivalents 0.0222
_diffrn reflns av sigmal/netI 0.0188
_diffrn reflns limit h min -12
_diffrn reflns limit h max 12
_diffrn reflns limit k min -34
_diffrn reflns limit k max 31
_diffrn reflns limit 1 min =22
_diffrn reflns limit 1 max 22
_diffrn reflns theta min 3.09
_diffrn reflns theta max 28.70
_reflns number total 9794
_reflns number gt 8534

_reflns threshold expression >2sigma (I)



_computing data collection '<i>CrysAlisPRO</i> (Oxford Diffraction,
2010)"

_computing cell refinement '<i>CrysAlisPRO</i> (Oxford Diffraction,
2010) "'

_computing data reduction '<i>CrysAlisRED</i> (Oxford Diffraction,
2010) "'

_computing structure solution '<i>SHELXS97</i> (Sheldrick, 2008)"'
_computing structure refinement '<i>SHELXL97</i> (Sheldrick, 2008)"
_computing molecular graphics '<i>SHELXTL</i> (Bruker, 2000)"'
_computing publication material '<i>SHELXTL</i> (Bruker, 2000)'

_refine special details

Refinement of <i>F</i>"2" against ALL reflections. The weighted <i>R</i>-
factor

<i>wR</1> and goodness of fit <i>S</i> are based on <i>F</i>"2",
conventional

<i>R</i>-factors <i>R</1i> are based on <i>F</i>, with <i>F</i> set to zero
for

negative <i>F</i>"2”. The threshold expression of <i>F</i>"2" >

\s (<i>F</i>"2") 1is used only for calculating <i>R</i>-factors(gt)
<i>etc</i>.

and is not relevant to the choice of reflections for refinement.
<i>R</i>-factors based on <i>F</i>"2" are statistically about twice as
large

as those based on <i>F</i>, and <i>R</i>- factors based on ALL data will
be

even larger.

’

_refine 1s structure factor coef Fsqgd
_refine 1ls matrix type full
_refine 1s weighting scheme calc
_refine 1s weighting details
"calc w=1/[\s"2"(Fo"2")+(0.0507P)"2~+2.0870P] where P=(Fo"2"+2Fc”2")/3"

_atom sites solution primary direct
_atom sites solution secondary difmap
_atom sites solution hydrogens geom
_refine 1s hydrogen treatment mixed
_refine 1ls extinction method none
_refine 1ls extinction coef ?
_refine 1ls number reflns 9794
_refine ls number parameters 466
_refine ls number restraints 2
_refine 1s R factor all 0.0481
_refine 1s R factor gt 0.0395
_refine 1s wR factor ref 0.1095
_refine 1s wR factor gt 0.1027
_refine 1s goodness of fit ref 1.078
_refine 1ls restrained S all 1.078
_refine 1s shift/su max 0.002
_refine 1ls shift/su mean 0.000



loop

_atom _site label

_atom site type symbol

_atom _site fract x

_atom site fract y

_atom site fract z

_atom site U iso or equiv

_atom _site adp_ type

_atom_site occupancy

_atom site symmetry multiplicity

_atom _site calc flag

_atom site refinement flags

_atom site disorder assembly

_atom site disorder group

Cul Cu 0.25725(3) 0.664038(9) 0.220368(13) 0.03147(7) Uani
S1 S 0.44479(6) 0.72577(2) 0.19131(3) 0.03907(12) Uani 1 1
P1 P 0.17513(5) 0.599546(18) 0.12905(3) 0.02816(10) Uani 1
P2 P 0.33486(5) 0.652641(19) 0.35578(3) 0.02917(10) Uani 1
01 O 0.6684(2) 0.85004(7) 0.16436(13) 0.0580(4) Uani 1 1 d
H10 H 0.579(2) 0.8400(12) 0.1613(19) 0.070 Uiso 1 1 d D .
N1 N 0.09785(19) 0.72722(7) 0.19992(11) 0.0405(4) Uani 1 1 d .
N2 N -0.0571(2) 0.79677(8) 0.18606(14) 0.0529(5) Uani 1 1 d D

U~ P Qo
Q.

H2N H -0.141(2) 0.8154(11) 0.1843(17) 0.064 Uiso 1 1 4 D .
N3 N 0.1150(3) 0.86434(8) 0.15407(14) 0.0570(5) Uani 1 1 d
N4 N 0.3642(2) 0.82789(7) 0.15929(12) 0.0477(4) Uani 1 1 d .
Cl C -0.0368(3) 0.74398(10) 0.20270(16) 0.0498(5) Uani 1 1 d
H1IA H -0.1132 0.7217 0.2151 0.060 Uiso 1 1 calc R

C2 C 0.0763(3) 0.81511(9) 0.17129(13) 0.0447(5) Uani 1 1 d .
C3 C 0.2585(3) 0.86653(10) 0.14953(17) 0.0589(7) Uani 1 1 d
H3A H 0.2928 0.9006 0.1375 0.071 Uiso 1 1 calc R

C4 C 0.3214(2) 0.77809(8) 0.17511(11) 0.0363(4) Uani 1 1 d
C5 C 0.1715(2) 0.77169(8) 0.18036(12) 0.0365(4) Uani 1 1 d
Co6 C 0.2792(2) 0.53707(7) 0.13442(11) 0.0320(4) Uani 1 1 d
C7 C 0.3322(2) 0.51485(9) 0.21015(13) 0.0403(4) Uani 1 1 d
H7A H 0.3171 0.5330 0.2568 0.048 Uiso 1 1 calc R

C8 C 0.4069(3) 0.46647(10)
H8A H 0.4405 0.4512 0.2701
C9 C 0.4321(3) 0.44067(10) .1512(2) 0.0621(7) Uani 1 1 d

HO9A H 0.4841 0.4077 0.1567 0.075 Uiso 1 1 calc R

Cl0 C 0.3825(3) 0.46228(11) 0.07608(18) 0.0628(7) Uani 1 1 d
H10A H 0.4009 0.4443 0.0299 0.075 Uiso 1 1 calc R

Cll C 0.3055(3) 0.51034(9) 0.06720(14) 0.0468(5) Uani 1 1 d
H11A H 0.2709 0.5249 0.0150 0.056 Uiso 1 1 calc R

Cl2 C -0.0136(2) 0.57759(7) 0.13645(11) 0.0312(4) Uani 1 1 d
Cl3 C -0.0493(2) 0.52585(9) 0.15150(14) 0.0443(5) Uani 1 1 d
H13A H 0.0252 0.4989 0.1554 0.053 Uiso 1 1 calc R

Cl4 C -0.1936(3) 0.51289(10) 0.16097(17) 0.0544(6) Uani 1 1 d
H14A H -0.2175 0.4771 0.1706 0.065 Uiso 1 1 calc R

Cl5 C -0.3014(3) 0.55164(11) .15636(15) 0.0519(6) Uani 1 1 d
H15A H -0.3991 0.5429 0.1640 0.062 Uiso 1 1 calc R

Cle C -0.2673(3) 0.60322(11) .14063(16) 0.0517(6) Uani 1 1 d
H16A H -0.3418 0.6301 0.1372 0.062 Uiso 1 1 calc R

Cl7 C -0.1250(2) 0.61609(9) 0.12977(14) 0.0436(5) Uani 1 1 d

.21823(17) 0.0523(6) Uani 1 1 d
.063 Uiso 1 1 calc R

O O O O o

OO O oo



H17A H -0.1031 0.6516 0.1176 0.052 Uiso 1 1 calc R

Cl8 C 0.1511(2) 0.61951(8) 0.02378(11) 0.0360(4) Uani 1 1 d .
Cl9 C 0.0354(3) 0.60105(10) -0.03641(13) 0.0486(5) Uani 1 1 d
HI19A H -0.0359 0.5766 -0.0238 0.058 Uiso 1 1 calc R

C20 C 0.0233(3) 0.61815(12) -0.11533(14) 0.0605(7) Uani 1 1
H20A H -0.0563 0.6052 -0.1564 0.073 Uiso 1 1 calc R

C21 C 0.1242(4) 0.65316(12) -0.13440(16) 0.0694(8) Uani 1 1

H21A H 0.1137 0.
C22 C 0.2415(5)
H22A H 0.3141 O.
C23 C 0.2536(3)
H23A H 0.3330 0.
C24 C 0.2824(2)
C25 C 0.3690(3)
H25A H 0.4597 0.
C26 C 0.3225(4)
H26A H 0.3821 0.
C27 C 0.1910(4)
H27A H 0.1600 O.
C28 C 0.1048(3)
H28A H 0.0131 O.
C29 C 0.1505(2)
H29A H 0.0906 O.
C30 C 0.5397(2)
C31 C 0.6129(3)
H31A H 0.5557 0.
C32 C 0.7678(3)
H32A H 0.8171 O.
C33 C 0.8508(3)
H33A H 0.9578 0.
C34 C 0.7802(3)
H34A H 0.8382 0.
C35 C 0.6237(3)
H35A H 0.5748 0.
C36 C 0.2775(2)
C37 C 0.2190(2)
H37A H 0.2179 0.
C38 C 0.1620(3)
H38A H 0.1219 0.
C39 C 0.1638(3)
H39A H 0.1217 0.
C40 C 0.2266(3)
H40A H 0.2303 0.
C41 C 0.2841(3)
H41A H 0.3283 0.
C42 C 0.6723(4)
H42C H 0.7597 0.
H42B H 0.6803 0.
H42A H 0.5798 0.

loop

6652 -0.1883 0.083 Uiso 1 1 calc R

0.67121(14)

-0.07537(18)

0.0802(10)

6948 -0.0888 0.096 Uiso 1 1 calc R

0.65488 (11)

0.

00395 (15)

0.0598 (7

) Uani 1 1 d

6682 0.0448 0.072 Uiso 1 1 calc R

0.59281(7)

0.57139(10)
5884 0.5003
0.52497(11)
5102 0.5538
0.50043(11)
4687 0.4912
0.52174 (11)
5050 0.3758
0.56757(9)

0.40428(12)
.47426(15)
.062 Uiso 1 1 calc
.50617(19)
.080
.4692 (2)
.083 Uiso 1 1 calc
.4009(2)
.077 Uiso 1 1 calc
0.36788(14)

0
0
0
0
0
0
0
0

0.0335(4)

Uiso 1 1 calc
0.0692(8)

0.0644(7)

0.0447 (5)

0.0517 (6)

0.0667(8)

Uani 1 1 d
Uani 1 1 d
R

Uani 1 1 d
R

Uani 1 1
R

Uani 1 1
R

Uani 1 1 d

d

5818 0.3198 0.054 Uiso 1 1 calc R

0.65195(8)

0.61752(12)
5954 0.3013
0.61486(15)
5903 0.3297
0.64775(16)
6463 0.4254
0.68257(14)
7053 0.4957
0.68481 (11)
7089 0.4703
0.70686(8)

0.69965(9)

6652 0.5049
0.74251 (11)
7374 0.5647
0.79237(11)
8214 0.5086
0.80058(10)
8353 0.3975
0.75786(9)

7635 0.3382
0.90430(12)
9152 0.1385
9193 0.2140
9171 0.1245

_atom site aniso label
_atom site aniso U 11
_atom site aniso U 22

0.38379(12)
.34183(17)
.072 Uiso 1 1 calc
.3579(2)

O OO OO oo

O O O oo

.45641 (18)
.084 Uiso 1 1 calc
.44123(15)
.064 Uiso 1 1 calc
0.41369(11)
0.48225(13)
.050 Uiso 1 1 calc
.51791 (15)
.065 Uiso 1 1 calc
.48526(17)
.070 Uiso 1 1 calc
.41881(18)
.073 Uiso 1 1 calc
0.38350(14)
.059 Uiso 1 1 calc
.1600(3)
.136 Uiso 1 1 calc
.136 Uiso 1 1 calc
.136 Uiso 1 1 calc

0.0357 (4)

0.0800(10)

0
0
0
0.096 Uiso 1 1 calc
0.4148(2)
0.
0
0
0
0

0.0762(9)
091 Uiso 1 1 calc

0.0329 (4)
0.0418 (4)

0.0489 (5)

0.0907(11)

0.0603 (7

0.0704 (8)

0.0530 (6)

0.0539(6)
0.0582 (7

0.0612 (7

Uani 1 1 d
) Uani 1 1 d
R

Uani 1 1 d
R
Uani 1 1 d
R
Uani 1 1 d
R
Uani 1 1 d
R

Uani 1 1 d

Uani 1 1 d
R
Uani 1 1 d
R
) Uani 1 1 d
R
) Uani 1 1 d
R

Uani 1 1 d
R

Uani 1 1 d
R
R
R

Uani 1 1 d



_atom site aniso U 33

atom site aniso U 23

:atom_site_aniso_U_13

Cu

S1
P1
P2
ol
N1
N2
N3
N4
Cl
c2
C3
Cc4
C5
cé
Cc7
C8
Cc9
Cl
Cl
Cl
Cl
Cl
Cl
Ccl
Cl
Cl
Cl
c2
c2
C2
c2
C2
c2
C2
Cc2
C2
C2
C3
C3
C3
C3
C3
C3
C3
C3
C3
C3
c4
c4

atom site aniso U 12

1 0.03127(12) 0.02862(12) 0.03351(12) -0.00102(8) 0.00456(9) -0.00155(8)
0.0336(2) 0.0353(3) 0.0503(3) 0.0041(2) 0.0134(2) -0.00102(18)
0.0260(2) 0.0285(2) 0.0294(2) -0.00047(16) 0.00441(1l6) -0.00175(1l6)
0.0265(2) 0.0312(2) 0.0301(2) -0.00232(17) 0.00673(17) -0.00299(17)
0.0459(9) 0.0476(10) 0.0843(13) 0.0009(9) 0.0221(9) 0.0073(8)
0.0354(9) 0.0318(8) 0.0539(10) -0.0013(7) 0.0085(8) -0.0004(7)
0.0383(10) 0.0456(11) 0.0704(13) -0.0072(9) 0.0014(9) 0.0134(8)
0.0627(13) 0.0358(10) 0.0663(13) 0.0039(9) 0.0000(11) 0.0098(9)
0.0546(12) 0.0353(9) 0.0525(11) 0.0065(8) 0.0099(9) -0.0059(8)
0.0365(11) 0.0458(12) 0.0661(15) -0.0064(11) 0.0081(10) 0.0011(9)
0.0459(12) 0.0370(11) 0.0453(11) -0.0050(9) -0.0038(9) 0.0087(9)
0.0740(18) 0.0320(11) 0.0664(1l6) 0.0101(10) 0.0048(13) -0.0020(11)
0.0415(10) 0.0329(9) 0.0326(9) 0.0016(7) 0.0037(8) -0.0022(8)
0.0361(10) 0.0296(9) 0.0404(10) -0.0008(7) 0.0005(8) 0.0025(7)
0.0270(8) 0.0301(9) 0.0390(9) -0.0020(7) 0.0071(7) -0.0026(7)
0.0342(10) 0.0415(11) 0.0460(11) 0.0063(9) 0.0098(8) 0.0019(8)
0.0444(12) 0.0418(12) 0.0699(15) 0.0184(11) 0.0104(11) 0.0028(9)
0.0547(14) 0.0318(11) 0.096(2) -0.0035(12) 0.0072(14) 0.0045(10)

0 0.0647(16) 0.0468(14) 0.0737(17) -0.0252(13) 0.0075(13) 0.0074(12)

1 0.0469(12) 0.0440(12) 0.0468(12) -0.0122(9) 0.0036(9) 0.0038(9)

2 0.0283(8) 0.0327(9) 0.0319(8) -0.0015(7) 0.0047(7) -0.0035(7)

3 0.0336(10) 0.0368(11) 0.0620(13) 0.0055(9) 0.0090(9) -0.0022(8)

4 0.0414(12) 0.0497(14) 0.0723(16) 0.0105(12) 0.0124(11) -0.0149(10)

5 0.0317(10) 0.0701(16) 0.0563(13) 0.0016(12) 0.0145(9) -0.0114(10)

6 0.0326(11) 0.0588(15) 0.0645(15) -0.0032(11) 0.0121(10) 0.0034(10)

7 0.0340(10) 0.0387(11) 0.0581(13) -0.0010(9) 0.0100(9) -0.0007(8)

8 0.0417(10) 0.0347(10) 0.0318(9) 0.0003(7) 0.0083(8) 0.0015(8)

9 0.0496(13) 0.0573(14) 0.0361(10) -0.0011(9) 0.0028(9) -0.0031(10)

0 0.0702(17) 0.0720(18) 0.0330(11) -0.0043(11) -0.0035(11) 0.0099(14)

1 0.107(3) 0.0678(18) 0.0346(12) 0.0086(11) 0.0170(14) 0.0106(17)

2 0.113(3) 0.084(2) 0.0482(15) 0.0097(14) 0.0274(17) -0.0325(19)

3 0.0694(17) 0.0708(17) 0.0394(12) 0.0031(11) 0.0121(11) -0.0266(14)

4 0.0331(9) 0.0315(9) 0.0385(9) -0.0016(7) 0.0129(8) 0.0003(7)

5 0.0508(13) 0.0513(14) 0.0523(13) 0.0129(10) 0.0095(10) 0.0022(10)

6 0.081(2) 0.0551(16) 0.0704(17) 0.0276(13) 0.0311(15) 0.0207(14)

7 0.091(2) 0.0363(13) 0.096(2) 0.0107(13) 0.0568(19) 0.0005(13)

8 0.0665(17) 0.0487(14) 0.086(2) -0.0064(14) 0.0335(15) -0.0217(12)

9 0.0390(11) 0.0445(12) 0.0536(12) -0.0026(9) 0.0166(9) -0.0084(9)

0 0.0272(9) 0.0455(11) 0.0342(9) 0.0006(8) 0.0060(7) -0.0026(7)

1 0.0310(11) 0.0811(19) 0.0653(16) -0.0284(14) 0.0026(10) 0.0003(11)

2 0.0348(13) 0.113(3) 0.091(2) -0.036(2) 0.0101(13) 0.0114(14)

3 0.0272(11) 0.118(3) 0.079(2) -0.0137(19) 0.0017(12) -0.0036(14)

4 0.0394(13) 0.099(2) 0.0672(17) -0.0211(16) -0.0024(12) -0.0183(14)

5 0.0369(11) 0.0695(16) 0.0517(13) -0.0158(12) 0.0072(10) -0.0093(11)

6 0.0308(9) 0.0339(9) 0.0333(9) -0.0063(7) 0.0053(7) -0.0038(7)

7 0.0415(11) 0.0455(12) 0.0406(10) -0.0060(9) 0.0138(9) -0.0029(9)

8 0.0495(13) 0.0651(16) 0.0520(13) -0.0199(11) 0.0217(11) -0.0052(11)

9 0.0532(14) 0.0526(15) 0.0686(16) -0.0271(12) 0.0127(12) 0.0036(11)

0 0.0772(18) 0.0349(12) 0.0709(17) -0.0086(11) 0.0146(14) 0.0001(11)

1 0.0650(15) 0.0364(11) 0.0480(12) -0.0036(9) 0.0181(11) -0.0054(10)



C42 0.089(2) 0.0463(17) 0.142(3) 0.0075(19) 0.038(2) 0.0000(15)

_geom_special details
All esds (except the esd in the dihedral angle between two l.s. planes)
are estimated using the full covariance matrix. The cell esds are taken
into account individually in the estimation of esds in distances, angles
and torsion angles; correlations between esds in cell parameters are only
used when they are defined by crystal symmetry. An approximate
(isotropic)
treatment of cell esds is used for estimating esds involving 1l.s. planes.

14

loop

_geom _bond atom site label 1
_geom _bond atom site label 2
_geom bond distance

_geom _bond site symmetry 2
_geom bond publ flag

Cul N1 2.1303(17) . ?

Cul P1 2.2616(5) . ?
Cul P2 2.2767(5)

Cul S1 2.4326(5) . ?

S1 C4 1.715(2) . 2

P1 C18 1.825(2) . »
Pl C6 1.8286(19) . ?
P1 Cl12 1.8298(18) . ?
P2 C30 1.820(2) . 2
P2 C36 1.8223(19) . ?
P2 C24 1.829(2) . 2
01 C42 1.370(3) . »
0l H1O 0.839(17) . ?

N1 C1 1.304(3)
N1 C5 1.381(3)
N2 Cl 1.364(3)
N2 C2 1.368(3)
N2 H2N 0.887(17) . ?
N3 C3 1.322(4)

N3 C2 1.339(3)

N4 C3 1.353(3)

N4 C4 1.358(3) .
Cl H1A 0.9500 . ?

[AC IR LV VRN IN]

[ACERIVEN VR IV]

C2 C5 1.383(3) . 7
C3 H3A 0.9500 . ?

C4 C5 1.391(3) . »
C6 C11 1.389(3) . »
Ce C7 1.392(3) . ?

C7 C8 1.388(3) . ?
C7 H7A 0.9500 . ?
C8 C9 1.372(4) . ?
C8 HB8A 0.9500 . ?
C9 C10 1.372(4) . »
C9 H9A 0.9500 . ?
Cl0 C11 1.391(3) . =



cl0
Cl1l
Cl2
Ccl2
Cl3
Cl3
Ccl4
Cl4
Cl5
Cl15
Cle
Cle
Cc1l7
Ccl8
cl8
Cl9
C1l9
C20
C20
c21
c21
C22
C22
C23
C24
Cc24
C25
C25
C26
C26
c27
Cc27
c28
Cc28
C29
C30
C30
Cc31
C31
C32
C32
C33
C33
C34
C34
C35
C36
C36
C37
C37
C38
C38
C39
C39

H10A 0.9500
H11A 0.9500
Cl3 1.381(3)
Cl7 1.389(3)
Cl4 1.392(3)
H13A 0.9500

Cl5 1.373(4)

H14A 0.9500

Cle 1.375(4)

H15A 0.9500

Cl7 1.382(3)

H16A 0.9500
H17A 0.9500

C23 1.381(3)

Cl9 1.382(3)
C20 1.390(3)
H1SA 0.9500

C21 1.359(4)

H20A 0.9500

C22 1.377(5)

H21A 0.9500

C23 1.391(4)

H22A 0.9500
H23A 0.9500

C29 1.382(3)

C25 1.388(3)
C26 1.392(4)
H25A 0.9500

C27 1.373(5)

H26A 0.9500

C28 1.366(5)

H27A 0.9500

C29 1.385(3)

H28A 0.9500
H29A 0.9500

C31 1.379(3)

C35 1.380(3)
C32 1.377(3)
H31A 0.9500

C33 1.371(4)

H32A 0.9500

C34 1.368(5)

H33A 0.9500

C35 1.391(3)

H34A 0.9500
H35A 0.9500

C37 1.390(3)

C41 1.390(3)
C38 1.391(3)
H37A 0.9500

C39 1.375(4)

H38A 0.9500

C40 1.383(4)

H39A 0.9500

2



C40 C41 1.387(3) . 2

C40 H40A 0.9500 ?
C41 H41A 0.9500 ?
C42 H42C 0.9800 ?
C42 H42B 0.9800 ?
C42 H42A 0.9800 ?
loop

_geom_angle atom site label 1
_geom_angle atom site label 2
_geom_angle atom site label 3
_geom_angle
_geom_angle site symmetry 1
_geom_angle site symmetry 3
_geom_angle publ flag

N1 Cul P1 108.12(5) . . ?

N1 Cul P2 108.29(5) . . ?

P1 Cul P2 126.081(19) . . »

N1 Cul S1 88.24(5) . . 2

P1 Cul S1 117.66(2) . . 2

P2 Cul S1 101.816(19) . . ?

C4 S1 Cul 93.60(7) . . ?

Cl8 Pl C6 103.89(9) . . 7

Cl8 Pl C12 103.30(9) . . ?

C6 P1 Cl2 102.56(8) . . ?

Cl18 Pl Cul 115.31(7) . . 2

C6 Pl Cul 119.51(6) . . ?
Cl2 P1 Cul 110.38(6)

C30 P2 C36 104.97(
C30 P2 C24 102.89¢(
C36 P2 C24 104.14(9)
C30 P2 Cul 110.29(
C36 P2 Cul 112.81(
C24 P2 Cul 120.29( ..
C42 O1 H10 109(2) . . »

Cl N1 C5 104.55(18) . . ?
Cl N1 Cul 147.80(17)

C5 N1 Cul 107.40(12) . . =
Cl N2 C2 106.38(19) . . »
Cl N2 H2N 127(2)

C2 N2 H2N 127(2) . . ?
C3 N3 C2 111.0(2)

C3 N4 C4 117.7(2)

N1 Cl1 N2 113.2(2)

N1 Cl H1A 123.4

N2 Cl H1A 123.4

N3 C2 N2 129.6(2)

N3 C2 C5 124.8(2)

N2 C2 C5 105.6(2)

N3 C3 N4 130.2(2) . .
N3 C3 H3A 114.9 . . ?
N4 C3 H3A 114.9

N4 C4 C5 116.41(19)
N4 C4 S1 122.53(17)

L I S B S SV V)

WO D D )

J



C5 C4 s1 121.02¢
N1 C5 C2 110.25(
N1 C5 C4 129.73(
C2 C5 C4 119.84(
Cll C6 C7 118.57
Cll Ce6 P1 123.60(
C7 C6 P1 117.82(15) . .
c8 C7 Ce6 120.7(2) . . 2
C8 C7 H7A 119.6 . . ?
Cé6 C7 HT7A 119.6
c9 c8 C7 119.9(2) . . 2
C9 C8 H8A 120.1
C7 C8 H8A 120.1
Cl0 C9 C8 120.3(2) . . ?
Ccl0 C9 HSA 119.9 . . 2

C8 C9 HSA 119.9 . . ?

C9 Cl10 Cl11 120.3(2) . . 2
C9 C10 H10A 119.8 . . ?
Cll C10 H1O0A 119.8 . . 7
Ce Cl11 Cl10 120.2(2) . . 7
Cé6 C11 HI11A 119.9 . . ?
cl0 Ccl11 H11A 119.9 . . 2
Cl3 C1l2 C17 118.69(18)

Cl3 Cl12 P1 123.90(15)

Cl7 Cl12 Pl 117.34(15)

Cl2 C13 C14 120.4(2) . . ?
Cl2 C13 HI13A 119.8
Cl4 C13 H1I3A 119.8

BSRETORETO RIS

15
19
18
19
(1
1

)
)
)
)
9)
6)
)

)

(SRR

[AV ALV}

Cl5 Cc14 c13 120.2(2) . . 2
Cl5 C14 H14A 119.9 . . ?
Cl3 Cl14 H14A 119.9 ?
Cl4 C15 Cle 119.8¢(2) . . 2

Cl4 C15 H15A 120.1
Cle C15 H15A 120.1
Cl5 Cle C17 120.2(2) . . 2
Cl5 Clé6 HleA 119.9 . . ?

Cl7 Clé6 H1e6A 119.9
Cle C17 c12 120.7(2) . . 2
Ccle C17 H17A 119.7 . . ?

Cl2 C17 H17A 119.7
C23 C18 C19 118.9¢
C23 C18 P1 117.98(
Cl9 C18 P1 123.15(
Cl8 C19 C20 120.1¢ .
cl8 C19 H1S9A 119.9 . . ?
C20 C19 H19A 119.9
c21 Cc20 C19 120.7(3) . . 2
C21 C20 H20A 119.6
Cl9 C20 H20A 119.6
C20 C21 C22 119.9(2) . . 2
C20 €21 H21A 120.1 . . 7

C22 C21 H21A 120.1
C21 C22 C23 119.9(3) . . ?
C21 C22 H22A 120.1 . . 2

D )

[RV]

)

2)
17)
17)
2)

(2]

[AS IRV}

J



C23
Cl8
Ccls8
C22
C29
C29
C25
C24
C24
C26
c27
c27
C25
Cc28
Cc28
C26
c27
Cc27
C29
C24
C24
c28
C31
C31
C35
C30
C30
C32
C33
C33
C31
C34
C34
C32
C33
C33
C35
C30
C30
C34
C37
C37
c41
C36
C36
C38
C39
C39
C37
C38
C38
Cc40
C39
C39

C22
Cc23
C23
C23
C24
Cc24
C24
C25
C25
C25
C26
C26
C26
c27
c27
Cc27
Cc28
Cc28
Cc28
C29
C29
C29
C30
C30
C30
C31
C31
C31
C32
C32
C32
C33
C33
C33
C34
C34
C34
C35
C35
C35
C36
C36
C36
C37
C37
C37
C38
C38
C38
C39
C39
C39
C40
C40

H22A 120.1
C22 120.5(3)
H23A 119.7
H23A 119.7
C25 119.0(2)
P2 117.48(16)
P2 123.51(16)
C26 119.8(3)
H25A 120.1
H25A 120.1
C25 120.4(3)
H26A 119.8
H26A 119.8
C26 119.9(2)
H27A 120.1
H27A 120.1
C29 120.3(3)
H28A 119.8
H28A 119.8
Cc28 120.5(2)
H29A 119.7
H29A 119.7
C35 119.2(2)
P2 116.60(16)
P2 124.12(17)
C32 120.7(2)
H31A 119.6
H31A 119.6
C31 119.8(3)
H32A 120.1
H32A 120.1
C32 120.2(2)
H33A 119.9
H33A 119.9
C35 120.1(3)
H34A 119.9
H34A 119.9
C34 119.8(2)
H35A 120.1
H35A 120.1
C41 118.92(19)
P2 123.85(16)
P2 117.08(15)
C38 120.4(2)
H37A 119.8
H37A 119.8
C37 119.8(2)
H38A 120.1
H38A 120.1
C40 120.5(2)
H39A 119.7
H39A 119.7

C41 119.6(2)
H40A 120.2

J

)

) D e

) D e ) ) ) e

[RV]

)

(2]

) ) e

J



C41 C40 H40A 120.2 . . 2
C40 C41 C36 120.6(2) . . 2
C40 C41 H41A 119.7 . . ?
C36 C41 H41A 119.7 . . 2
Ol C42 H42C 109.5 .

0l C42 H42B 109.5 . . 2
H42C C42 H42B 109.5 . . ?
0l C42 H42A 109.5 . . 2
H42C C42 H42A 109.5

H42B C42 H42A 109.5 . . ?

loop
_geom_torsion atom site label 1
_geom_torsion atom site label 2
_geom_torsion atom site label 3
_geom_torsion atom site label 4
_geom_torsion
_geom_torsion site symmetry 1
_geom_torsion site symmetry 2
_geom_torsion site symmetry 3
_geom_torsion site symmetry 4
_geom_torsion publ flag

N1 Cul s1 Cc4 0.51(8) . . . . 2

Pl Cul S1 C4 110.09(7) . . . . 2
P2 Cul S1 C4 -107.82(7) .o
N1 Cul P1 C18 59.53(9) . . . . ?

S1 Cul P1 C18 -38.23(8

N1 Cul P1 C6 -175.52(9) . . . . 7
P2 Cul P1 C6 -45.19(7) . . . . 2
S1 Cul P1 C6 86.73(7) . . . . °?
N1 Cul P1 Cl2 -57.03(8) . . . . %
P2 Cul Pl Cl12 73.29(7) . . . . ?
S1 Cul P1 C12 -154.79(7)

N1 Cul P2 C30 -129.17(9)

P1 Cul P2 C30 100.57(8)

S1 Cul P2 C30 -37.10(8)

N1 Cul P2 C36 -12.14(8) .

Pl Cul P2 C36 -142.40(7) . . . .
S1 Cul P2 C36 79.92(7) . . . . 2
N1 Cul P2 C24 111.40(9)

Pl Cul P2 C24 -18.86(8) .

S1 Cul P2 C24 -156.53(7) . . .

Pl Cul N1 C1 69.0(3) . . . . 2

P2 Cul Pl C18 -170.14(7)
)
)

P2 Cul N1 C1 -70.5(3) . . . . ?
S1 Cul N1 C1 -172.4(3) . . . . 2

Pl Cul N1 C5 -118.43(13)
P2 Cul N1 C5 102.04(13)

S1 Cul NI C5 0.17(13) . . . . ?
C5 N1 C1 N2 0.1(3) . . . . ?
Cul N1 C1 N2 172.8(2) . . . . 2
C2 N2 C1 N1 0.1(3) . . . . 2
C3 N3 C2 N2 175.5(2) . . . . ?

C3 N3 C2 C5 -2.2(3) . . . .72



Cl N2 C2 N3 -178.3(2)

Cl N2 C2 C5 -0.3(3)

C2 N3 C3 N4 0.1(4)

C4 N4 C3 N3 1.2(4)

C3 N4 C4 C5 -0.5(3) .
C3 N4 C4 s1 -178.31(18)
Cul S1 C4 N4 176.50(17)
Cul S1 C4 C5 -1.26(17)

Cl N1 C5 C2 -0.3(2)

Cul N1 C5 C2 -176.22(14)
Cl N1 C5 C4 174.7(2)

Cul N1 C5 C4 -1.2(3)

N3 C2 C5 N1 178.5(2)

N2 C2 C5 N1 0.4(2)

N3 C2 C5 C4 2.9(3) .

N2 C2 C5 C4 -175.21(19)
N4 C4 C5 N1 -176.0(2)

S1 C4 C5 N1 1.9(3)

N4 C4 C5 C2 -1.4(3)

S1 C4 C5 C2 176.54(16)
Cl8 P1 C6 C1l1l -9.2(2)

Cl2 P1 C6 C1l1 98.18(18)
Cul P1 C6 C1l1 -139.40(16)
Cl8 P1 C6 C7 172.01(15)
Cl2 P1 C6 C7 -80.66(106)
Cul P1 C6 C7 41.76(17)
Cll Ce6 C7 C8 -1.4(3)

P1 C6 C7 C8 177.49(16)

Ce6 C7 C8 C9 1.5(3)

C7 C8 C9 C10 -0.6(4)

C8 C9 Cl10 Cl11 -0.4(4)

C7 C6 C1l1 C10 0.4(3)

P1 C6 Cl11 C10 -178.41(19)
C9 C10 Cl1l1 C6 0.5(4)

Cl8 P1 Cl2 C13 114.03(19)
Ce P1 Cl2 C13 6.2(2) .o
Cul P1 Cl2 C13 -122.16(17)
Cl8 P1 Cl2 C17 -68.76(17)
C6 P1 Cl2 C17 -176.55(16)
Cul P1 C12 C17 55.05(17)
Cl7 C1l2 C13 Cl4 -1.0(3)
P1 Cl12 C13 Cl14 176.19(18)
Cl2 C13 Cl14 C15 -0.8(4)
Cl3 C1l4 C15 Cle6 1.4 (4)
Cl4 C15 Cle C17 -0.2(4)
Cl5 Cle6 C17 Cl2 -1.6(4)
Cl3 Cl2 C17 Clée 2.2(3) .
P1 C12 C17 Clée -175.21(18)
Cé P1 C18 C23 -95.9(2)
Cl2 P1 Cl18 C23 157.3(2)
Cul P1 Cl18 C23 36.8(2)

Ce P1 C18 C19 84.3(2)

Cl2 P1 Cl18 Cl19 -22.5(2)
Cul P1 C18 C19 -142.98(17)

[AC RN

[AS IRV}



C23 C18 C19 C20 -0.2(4)

P1 C18 C19 C20 179.65(19)
Cl8 C19 C20 Cc21 -0.2(4)
Cl9 Cc20 C21 Cc22 1.3(5) .
C20 C21 C22 C23 -2.1(5)
Cl9 C18 C23 C22 -0.6(4)

P1 C18 C23 C22 179.5(3)
C21 C22 C23 C18 1.8(5)

C30 P2 C24 C29 -150.31(16)
C36 P2 C24 C29 100.36(17)
Cul P2 C24 C29 -27.25(18)
C30 P2 C24 C25 28.6(2)

C36 P2 C24 C25 -80.7(2)
Cul P2 C24 C25 151.70(16)
C29 C24 C25 C26 0.4(3) .
P2 C24 C25 C26 -178.50(19)
C24 C25 C26 C27 -0.5(4)
C25 C26 C27 C28 -0.2(4)
C26 C27 C28 C29 1.0(4)

C25 C24 C29 €28 0.3(3)

P2 C24 C29 C28 179.29(19)
C27 C28 C29 C24 -1.0(4)
C36 P2 C30 C31 -173.7(2)
C24 P2 C30 C31 77.6(2)

Cul P2 C30 C31 -51.9(2)
C36 P2 C30 C35 3.7(2)

C24 P2 C30 C35 -105.0(2)
Cul P2 C30 C35 125.5(2)
C35 C30 C31 C32 1.4(4)

P2 C30 C31 C32 178.9(3)
C30 C31 C32 C33 -1.7(6)
C31 C32 C33 C34 1.0(6)

C32 C33 C34 C35 0.0(6)

C31 C30 C35 C34 -0.4(4)

P2 C30 C35 C34 -177.7(2)
C33 C34 C35 C30 -0.3(5) .
C30 P2 C36 C37 -103.42(18)
C24 P2 C36 C37 4.37(19)
Cul P2 C36 C37 136.45(16)
C30 P2 C36 C41 81.11(18)
C24 P2 C36 C41 -171.11(17)
Cul P2 C36 C41 -39.02(18)
C41l C36 C37 C38 2.7(3)

P2 C36 C37 C38 -172.68(18)
C36 C37 C38 C39 -0.1(4)
C37 C38 C39 C40 -2.2(4)
C38 C39 C40 C41 1.9(4)

C39 C40 C41 C36 0.8(4)

C37 C36 C41 C40 -3.0(3)

P2 C36 C41 C40 172.7(2)

loop
_geom_hbond atom site label D
_geom_hbond atom site label H



_geom _hbond atom site label A
_geom_hbond distance DH
_geom_hbond distance HA
_geom_hbond distance DA
_geom_hbond _angle DHA
_geom_hbond site symmetry A

Ol H10 N4 0.839(17) 1.969(18) 2.800(3) 171(3)
N2 H2N Ol 0.887(17) 1.907(18) 2.787(3) 171(3)
_diffrn measured fraction theta max 0.998
_diffrn reflns theta full 25.00
_diffrn measured fraction theta full 0.998
_refine diff density max 0.360
_refine diff density min -0.219
_refine diff density rms 0.049
#===end
data 2b
_audit creation method SHELXL-97
_chemical name systematic

?
_chemical name common ?
_chemical melting point ?
_chemical formula moiety 'C46 H36 Cu2 N8 P2 S2'
_chemical formula sum 'C46 H36 Cu2 N8 P2 S2'
_chemical formula weight 953.97
loop

_atom type symbol

_atom type description

_atom type scat dispersion real
_atom type scat dispersion_ imag
_atom type scat source

'C!' 'C’ 0.0181 0.0091
'International Tables Vol C Tables 4.
"H' 'H' 0.0000 0.0000
'International Tables Vol C Tables 4.
"N 'N' 0.0311 0.0180
'International Tables Vol C Tables 4.
'p! P! 0.2955 0.4335
'"International Tables Vol C Tables 4.
'S’ 'S’ 0.3331 0.5567
'"International Tables Vol C Tables 4.
'Cu’ 'Cu' -1.9646 0.5888
'"International Tables Vol C Tables 4.

2.

_symmetry cell setting triclinic
_symmetry space group name H-M 'P -1"
_symmetry space group name Hall '-'p 1"

and

and

and

and

and

and



loop

_symmetry equiv_pos as xyz

1 1
X’ y’ Z

'-x, -y, —-z'

~cell length a

_cell length b

~cell length c

_cell angle alpha
_cell angle beta
_cell angle gamma
_cell volume

_cell formula units 7

_cell measurement temperature
_cell measurement reflns used
_cell measurement theta min
_cell measurement theta max

_exptl crystal description
_exptl crystal colour
_exptl crystal size max
_exptl crystal size mid
_exptl crystal size min

_exptl crystal density meas
_exptl crystal density diffrn
_exptl crystal density method

_exptl crystal F 000

_exptl absorpt coefficient mu
_exptl absorpt correction type
_exptl absorpt correction T min
_exptl absorpt correction T max
_exptl absorpt process details

73.5093

'"prism'

'pale yellow'
0.49

0.31

0.26

?

1.375

'not measured'
976

2.966
multi-scan
0.39046
1.00000

CrysAlisPro, Oxford Diffraction Ltd.,
Version 1.171.34.40 (release 27-08-2010 CrysAlisl71 .NET)

(compiled Aug 27 2010,11:50:40)

Empirical absorption correction using spherical harmonics,
implemented in SCALE3 ABSPACK scaling algorithm.

I3

_exptl special details

?

’

_diffrn ambient temperature
_diffrn radiation wavelength

_diffrn radiation type
_diffrn radiation source

_diffrn radiation monochromator
_diffrn measurement device type

_diffrn measurement method

_diffrn detector area resol mean

295(2)

1.54184

CuK\a

'Enhance (Cu) X-ray Source'
graphite

'Xcalibur, Ruby, Gemini'
'"\w scans'

10.5081



_diffrn standards number

_diffrn standards_interval count
_diffrn standards_ interval time
_diffrn standards decay %
_diffrn reflns number

_diffrn reflns av R equivalents
_diffrn reflns av sigmal/netI
_diffrn reflns limit h min
_diffrn reflns limit h max
_diffrn reflns limit k min
_diffrn reflns limit k max
_diffrn reflns limit 1 min
_diffrn reflns limit 1 max
_diffrn reflns theta min
_diffrn reflns theta max
_reflns number total

_reflns number gt

_reflns threshold expression

_computing data collection
CrysAlisPro,
Version 1.171.34.40
(compiled Aug 27 2010,11:50:40)

_computing cell refinement
CrysAlisPro,
Version 1.171.34.40
(compiled Aug 27 2010,11:50:40)

_computing data reduction
CrysAlisPro,
Version 1.171.34.40
(compiled Aug 27 2010,11:50:40)

_computing structure solution
_computing structure refinement
_computing molecular graphics
_computing publication material

_refine special details

14

Refinement of F"2” against ALL reflections.
goodness of fit S are based on F"2%,

on F, with F set to zero for negative F"2".
F~27~ > 2sigma (F"27)
is

not relevant to the choice of reflections for refinement.

based

on F"2” are statistically about twice as large as those based on F,

R-

is used only for calculating R-factors(gt)

Do) ) Y

17070
0.0388
0.0461
-14

15

-15

15

-15

21
4.28
73.67
9009
6944
I>2\s (I)

Oxford Diffraction Ltd.,
(release 27-08-2010 CrysAlisl7l

Oxford Diffraction Ltd.,
(release 27-08-2010 CrysAlisl7l

Oxford Diffraction Ltd.,
(release 27-08-2010 CrysAlisl71

.NET)

.NET)

.NET)
'"SHELXS-97 (Sheldrick, 2008)"'
'"SHELXL-97 (Sheldrick, 2008)'
'"SHELXTL (Sheldrick, 2008)"
'"SHELXTL (Sheldrick, 2008)"

The weighted R-factor wR and
conventional R-factors R are based
The threshold expression of
etc. and

R-factors

and

factors based on ALL data will be even larger.



I3

_refine 1s structure factor coef Fsqgd
_refine 1ls matrix type full
_refine 1ls weighting scheme calc
_refine 1ls weighting details
'calc w=1/[\s"2” (Fo"27)+(0.1005P)"274+1.0228P] where P=(Fo"2"+2Fc"2") /3"

_atom sites solution primary direct
_atom sites solution secondary difmap
_atom sites solution hydrogens geom
_refine 1s hydrogen treatment constr
_refine 1ls extinction method none
_refine ls extinction coef 7
_refine 1ls number reflns 9009
_refine 1ls number parameters 544
_refine 1s number restraints 0
_refine 1s R factor all 0.0715
_refine 1s R factor gt 0.0556
_refine 1s wR factor ref 0.1757
_refine 1s wR factor gt 0.1583
_refine 1s goodness of fit ref 1.034
_refine 1ls restrained S all 1.034
_refine 1ls shift/su max 0.001
_refine 1ls shift/su mean 0.000

loop

_atom _site label

_atom _site type symbol
_atom site fract x

_atom _site fract y
_atom site fract z

_atom site U iso or equiv
_atom site adp type
_atom site occupancy

_atom site symmetry multiplicity
_atom site calc flag

_atom _site refinement flags
_atom site disorder assembly
_atom site disorder group

Cul Cu 0.90057(5) -0.00401(4) -0.02116(3) 0.04829(16) Uani 1 1 d

S1A S 0.89243(8) 0.15138(7) 0.08059(5) 0.0444(2) Uani 1 1 d
P1IA P 0.79924(8) 0.10369(7) -0.10006(5) 0.0442(2) Uani 1 1 d
N1A N 0.8299(3) -0.0689(2) 0.08507(18) 0.0440(6) Uani 1 1 d
N2A N 0.7697(3) -0.1586(3) 0.1996(2) 0.0541(7) Uani 1 1 d
N3A N 0.7499(4) -0.0222(3) 0.3071(2) 0.0678(9) Uani 1 1 d
N4A N 0.8018(3) 0.1301(3) 0.2472(2) 0.0555(7) Uani 1 1 d

H4AA H 0.8065 0.1937 0.2577 0.12(2) Uiso 1 1 calc R

CIA C 0.8045(3) -0.1583(3) 0.1150(2) 0.0484(8) Uani 1 1 d
H1AA H 0.8104 -0.2168 0.0797 0.062(12) Uiso 1 1 calc R
C2A C 0.7738(4) -0.0612(3) 0.2271(2) 0.0520(8) Uani 1 1 d
C3A C 0.7654(5) 0.0737(4) 0.3128(3) 0.0669(11) Uani 1 1 d
H3AA H 0.7500 0.1053 0.3663 0.080 Uiso 1 1 calc R

C4A C 0.8314(3) 0.0903(3) 0.1651(2) 0.0447(7) Uani 1 1 d
C5A C 0.8105(3) -0.0070(3) 0.1567(2) 0.0444(7) Uani 1 1 d



Cl1A C 0.8543(4) 0.0483(3) -0.2115(2) 0.0530(8) Uani 1 1 d
Cl2A C 0.8329(6) 0.1212(5) -0.2716(3) 0.0899(17) Uani 1 1 d
H12A H 0.7898 0.2017 -0.2556 0.108 Uiso 1 1 calc R

Cl13A C 0.8746(8) 0.0762(6) -0.3555(3) 0.113(2) Uani 1 1 d
H13A H 0.8600 0.1266 -0.3953 0.136 Uiso 1 1 calc R

Cl4A C 0.9366(6) -0.0407(6) -0.3796(3) 0.0947(17) Uani 1 1 d .
H14A H 0.9628 -0.0707 -0.4357 0.114 Uiso 1 1 calc R .

Cl5A C 0.9608(5) -0.1150(5) -0.3214(3) 0.0801(14) Uani 1 1 4 .
H15A H 1.0055 -0.1952 -0.3382 0.096 Uiso 1 1 calc R

CleA C 0.9183(4) -0.0700(4) -0.2371(3) 0.0640(10) Uani 1 1 d .
H16A H 0.9334 -0.1208 -0.1976 0.077 Uiso 1 1 calc R .

C21A C 0.7884(3) 0.2525(3) -0.1021(2) 0.0465(7) Uani 1 1 d
C22A C 0.6779(4) 0.3523(3) -0.0898(3) 0.0576(9) Uani 1 1 d
H22A H 0.6042 0.3455 -0.0814 0.069 Uiso 1 1 calc R . .

C23A C 0.6781(5) 0.4618(4) -0.0902(3) 0.0696(12) Uani 1 1 d
H23A H 0.6040 0.5285 -0.0810 0.084 Uiso 1 1 calc R . .

C24A C 0.7861(5) 0.4723(4) -0.1039(3) 0.0739(12) Uani 1 1 d
H24A H 0.7854 0.5460 -0.1042 0.089 Uiso 1 1 calc R . .

C25A C 0.8958(5) 0.3746(4) -0.1172(4) 0.0799(14) Uani 1 1 d
H25A H 0.9695 0.3822 -0.1273 0.096 Uiso 1 1 calc R . .

C26A C 0.8969(4) 0.2655(4) -0.1156(3) 0.0663(11) Uani 1 1 d
H26A H 0.9714 0.1998 -0.1237 0.080 Uiso 1 1 calc R .

C31A C 0.6358(3) 0.1280(3) -0.0594(2) 0.0521(8) Uani 1 1 d
C32A C 0.5649(4) 0.1751(5) 0.0248(3) 0.0725(12) Uani 1 1 d
H32A H 0.6008 0.1935 0.0585 0.087 Uiso 1 1 calc R .

C33A C 0.4402(6) 0.1944(6) 0.0583(4) 0.0984(19) Uani 1 1 d
H33A H 0.3917 0.2286 0.1139 0.118 Uiso 1 1 calc R .

C34A C 0.3879(5) 0.1629(6) 0.0089(5) 0.0964(19) Uani 1 1 d
H34A H 0.3046 0.1752 0.0317 0.116 Uiso 1 1 calc R

C35A C 0.4578(5) 0.1144(6) -0.0721(4) 0.0923(17) Uani 1 1 d
H35A H 0.4229 0.0917 -0.1047 0.111 Uiso 1 1 calc R

C36A C 0.5809(4) 0.0981(4) -0.1070(3) 0.0691(11) Uani 1 1 d
H36A H 0.6274 0.0667 -0.1634 0.083 Uiso 1 1 calc R

Cu2 Cu 0.55924(6) 0.55330(5) 0.52478(3) 0.06095(19) Uani 1 d

1
SIB S 0.65896(10) 0.35592(7) 0.43602(5) 0.0549(2) Uani 1 1 d .
P1IB P 0.63794(11) 0.54436(10) 0.62390(6) 0.0578(3) Uani 1 1 d
N1B N 0.6294(3) 0.6176(3) 0.41630(19) 0.0571(8) Uani 1 1 d
N2B N 0.7261(4) 0.6831(3) 0.3028(2) 0.0619(9) Uani 1 1 d .
H2BA H 0.7474 0.7308 0.2715 0.070(14) Uiso 1 1 calc R
N3B N 0.8504(3) 0.4995(3) 0.2078(2) 0.0609(8) Uani 1 1 4d .
N4B N 0.8098(3) 0.3418(3) 0.27418(19) 0.0558(7) Uani 1 1 d
ClB C 0.6442(5) 0.7091(3) 0.3842(3) 0.0651(11]) Uani 1 1 d
HIBA H 0.6027 0.7839 0.4142 0.078 Uiso 1 1 calc R
C2B C 0.7678(4) 0.5662(3) 0.2809(2) 0.0515(8) Uani 1 1 d
C3B C 0.8643(4) 0.3898(4) 0.2104(3) 0.0634(10) Uani 1 1 d
H3BA H 0.9197 0.3388 0.1611 0.076 Uiso 1 1 calc R

C4B C 0.7284(4) 0.4104(3) 0.3480(2) 0.0480(8) Uani 1 1 d
C5B C 0.7064(4) 0.5273(3) 0.3514(2) 0.0475(8) Uani 1 1 d .
CllB C 0.8009(5) 0.4421(4) 0.6008(3) 0.0701(11) Uani 1 1 d
Cl2B C 0.8822(6) 0.4167(6) 0.5166(3) 0.0922(17) Uani 1 1 d
H12B H 0.8517 0.4488 0.4748 0.111 Uiso 1 1 calc R

Cl3B C 1.0080(6) 0.3438(8) 0.4955(5) 0.117(3) Uani 1 1 d
H13B H 1.0617 0.3277 0.4393 0.140 Uiso 1 1 calc R

Cl4B C 1.0543(7) 0.2953(8) 0.5559(7) 0.131(3) Uani 1 1 d .



H14B
Cl5B
H15B
Clé6B
H16B
C21B
C22B
H22B
C23B
H23B
C24B
H24B
C25B
H25B
C26B
H26B
C31B
C32B
H32B
C33B
H33B
C34B
H34B
C35B
H35B
C36B
H36B

loop

T O@DT o@D QO O@DnQO@Dn OO Q@ QT
[eNeNeNeNeNe NeoNoNeo Neo No Neo o Ne Ne NeNeNeoNeNeoNoNoNo Neo N =l o

.1392 0.2465 0.5407 0.157 Uiso 1 1 calc R

.9757(7) 0.3184(8) 0.6392(6) 0.125(3) Uani 1 1 d
.0071 0.2855 0.6805 0.150 Uiso 1 1 calc R

.8494 (6) 0.3911(6) 0.6612(4) 0.0988(18) Uani 1 1 d
.7962 0.4059 0.7174 0.119 Uiso 1 1 calc R

.5498(4) 0.5038(4) 0.7194(2) 0.0594(9) Uani 1 1 d
.5569(5) 0.3919(4) 0.7157(3) 0.0706(11) Uani 1 1 d
.6120 0.3382 0.6676 0.085 Uiso 1 1 calc R . .
.4824(6) 0.3594(6) 0.7833(4) 0.0861(15) Uani 1 1 d
.4882 0.2839 0.7806 0.103 Uiso 1 1 calc R . .
.4002(5) 0.4384(6) 0.8542(3) 0.0921(19) Uani 1 1 d
.3505 0.4162 0.8995 0.111 Uiso 1 1 calc R . .
.3910(5) 0.5495(6) 0.8586(3) 0.0886(17) Uani 1 1 d
.3349 0.6028 0.9067 0.106 Uiso 1 1 calc R . .
.4654(4) 0.5832(5) 0.7912(3) 0.0715(12) Uani 1 1 d
.4586 0.6590 0.7943 0.086 Uiso 1 1 calc R . .
.6350(5) 0.6828(4) 0.6553(3) 0.0698(12) Uani 1 1 d
L7074 (7) 0.6903(7) 0.6979(3) 0.0964(18) Uani 1 1 d
.7574 0.6242 0.7152
.7043(9) 0.8001(10)
.7512 0.8068 0.7443
.6340(10) 0.8954(8)
.6346 0.9669 0.6981
.5620(9) 0.8884(6) 0.6463(6) 0.134(3) Uani 1 1 d .
.5121 0.9550 0.6293 0.161 Uiso 1 1 calc R

.5636(6) 0.7821(5) 0.6296(5) 0.1016(19) Uani 1 1 d
.5154 0.7773 0.6003 0.122 Uiso 1 1 calc R

.116 Uiso 1 1 calc R
.7146(4) 0.124(3) Uani 1 1 d
.149 Uiso 1 1 calc R
.6879(6) 0.132(3) Uani 1 1 d
.158 Uiso 1 1 calc R

O O O oo

_atom site aniso label
_atom site aniso U 11
_atom site aniso U 22
_atom site aniso U 33
_atom site aniso U 23
_atom site aniso U 13
_atom site aniso U 12

Cul
S1A
P1A
N1A
N2A
N3A
N4A
ClA
C2A
C3A
C4n
C5A
Cllia
Cl2A
Cl3A
Cl4n
Cl5A
CloeA

0.

O O OO OO0 O oOo

0581 (3) 0.0480(3)
.0552(5) 0.0336(4)
.0509(5) 0.0419 (4)
.0498(15) 0.0414(1
.0643(19) 0.0483(1

0493 (3) 0.0201 ¢

0.0496(15) 0.0145(11) -0.0223(12)

0.

0.

0.0453(4) 0.0122(
4)

6) 0.0568(17) 0.0180(13) -0.0177(14)

4
2

2) -0.0274(2) -0.0272(2)
0464 (4) 0.0128(3) -0.0180(3) -0.0220(3)
3) -0.0241(4) -0.0203(4)

-0.0248(12)
-0.0353(15)

-0.0175(14)
-0.0214(14)

.093(3) 0.060(2) 0.0481(17) 0.0117(15) -0.0104(17) -0.0438(19)
.072(2) 0.0458(16) 0.0497(16) 0.0047(12) -0.0154(14) -0.0322(15)
.0545(19) 0.0426(17) 0.059(2) 0.0137(15) -0.0251(16) -0.0282(15)
.055(2) 0.0449(18) 0.0514(19) 0.0125(15) -0.0106(15) -0.0246(16)
.091(3) 0.061(2) 0.0451(19) 0.0047(17) -0.0132(19) -0.039(2)
.0444(17) 0.0376(16) 0.0478(17) 0.0110(13) -0.0124(14)

.0459(17) 0.0393(16) 0.0485(17) 0.0113(13) -0.0146(14)

.056(2) 0.058(2) 0.0475(18) 0.0092(15) -0.0219(16) -0.0248(17)
.137(5) 0.066(3) 0.053(2) 0.012(2) -0.029(3) -0.035(3)

.173(7) 0.103(5) 0.052(3) 0.019(3) -0.040(4) -0.051¢(5)

.110(4) 0.108(4) 0.056(3) -0.008(3) -0.023(3) -0.042(

.082(3) 0.071(3) 0.080(3) -0.013(2) -0.035(3) -0.022(

.071(3) 0.055(2) 0.070(2) 0.0036(19) -0.036(2) -0.022

O OO O oo

(

)
)
2)



C21A 0.0551(19) 0.0424(17) 0.0460(17) 0.0136(13) -0.0259(15) -0.0194(15)
C22A 0.058(2) 0.051(2) 0.066(2) 0.0151(17) -0.0288(18) -0.0203(17)
C23A 0.076(3) 0.047(2) 0.076(3) 0.0146(19) -0.033(2) -0.013(2)

C24A 0.096(3) 0.046(2) 0.093(3) 0.024(2) -0.048(3) -0.033(2)

C25A 0.078(3) 0.061(3) 0.121(4) 0.029(3) -0.049(3) -0.039(2)

C26A 0.061(2) 0.048(2) 0.102(3) 0.021(2) -0.043(2) -0.0249(18)

C31A 0.0504(19) 0.0498(19) 0.061(2) 0.0149(16) -0.0227(16) -0.0251(1l6)
C32A 0.070(3) 0.086(3) 0.060(2) 0.015(2) -0.016(2) -0.040(2)

C33A 0.085(4) 0.095(4) 0.081(3) 0.016(3) 0.000(3) -0.032(3)

C34A 0.058(3) 0.105(4) 0.123(5) 0.036(4) -0.026(3) -0.039(3)

C35A 0.071(3) 0.101(4) 0.120(5) 0.020(4) -0.048(3) -0.041(3)

C36A 0.059(2) 0.070(3) 0.087(3) 0.011(2) -0.037(2) -0.028(2)

Cu2 0.0934(5) 0.0631(4) 0.0408(3) 0.0133(2) -0.0220(3) -0.0495(3)

S1B 0.0843(6) 0.0403(4) 0.0456(4) 0.0136(3) -0.0208(4) -0.0348(4)

P1B 0.0736(6) 0.0613(6) 0.0417(4) 0.0041(4) -0.0167(4) -0.0351(5)

N1B 0.084(2) 0.0401(15) 0.0473(16) 0.0098(12) -0.0145(15) -0.0353(15)
N2B 0.088(2) 0.0485(17) 0.0558(18) 0.0169(14) -0.0181(17) -0.0433(17)
N3B 0.073(2) 0.0603(19) 0.0507(17) 0.0095(14) -0.0124(15) -0.0383(17)
N4B 0.071(2) 0.0455(16) 0.0494(16) 0.0041(13) -0.0150(14) -0.0293(15)
ClB 0.099(3) 0.0419(18) 0.054(2) 0.0092(15) -0.017(2) -0.040(2)

C2B 0.070(2) 0.0479(18) 0.0483(18) 0.0144(15) -0.0225(17) -0.0357(18)
C3B 0.073(3) 0.059(2) 0.051(2) -0.0010(17) -0.0045(18) -0.037(2)

C4B 0.066(2) 0.0443(17) 0.0442(17) 0.0114(14) -0.0229(15) -0.0318(1l6)
C5B 0.065(2) 0.0439(17) 0.0391(15) 0.0101(13) -0.0158(15) -0.0314(16)
Cl1B 0.073(3) 0.073(3) 0.062(2) 0.003(2) -0.013(2) -0.039(2)

Cl2B 0.089(4) 0.110(4) 0.070(3) -0.013(3) -0.006(3) -0.053(3)

Cl3B 0.079(4) 0.138(6) 0.103(5) -0.032(5) 0.007(4) -0.048(4)

Cl4B 0.076(4) 0.121(6) 0.167(8) -0.020(6) -0.023(5) -0.032(4)

Cl15B 0.078(4) 0.138(7) 0.141(7) 0.030(5) -0.034(4) -0.034(4)

CleB 0.078(4) 0.120(5) 0.092(4) 0.028(4) -0.028(3) -0.040(3)

C21B 0.061(2) 0.072(3) 0.0469(19) 0.0153(17) -0.0233(17) -0.028(2)
C22B 0.080(3) 0.076(3) 0.061(2) 0.020(2) -0.029(2) -0.036(2)

C23B 0.098(4) 0.099(4) 0.088(4) 0.046(3) -0.053(3) -0.054(3)

C24B 0.069(3) 0.132(5) 0.072(3) 0.051(3) -0.027(3) -0.041(3)

C25B 0.066(3) 0.113(5) 0.061(3) 0.024(3) -0.015(2) -0.023(3)

C26B 0.068(3) 0.078(3) 0.052(2) 0.012(2) -0.0175(19) -0.020(2)

C31B 0.083(3) 0.075(3) 0.052(2) -0.0105(19) -0.010(2) -0.046(2)

C32B 0.129(5) 0.125(5) 0.068(3) 0.006(3) -0.033(3) -0.087(4)

C33B 0.154(7) 0.181(8) 0.077(4) -0.018(5) -0.017(4) -0.128(7)

C34B 0.156(8) 0.112(6) 0.124(6) -0.027(5) 0.000(5) -0.093(6)

C35B 0.146(7) 0.075(4) 0.186(8) -0.012(5) -0.055(6) -0.055(4)

C36B 0.110(5) 0.063(3) 0.137(5) -0.003(3) -0.045(4) -0.041(3)

_geom_special details
All esds (except the esd in the dihedral angle between two l.s. planes)
are estimated using the full covariance matrix. The cell esds are taken
into account individually in the estimation of esds in distances, angles
and torsion angles; correlations between esds in cell parameters are only
used when they are defined by crystal symmetry. An approximate
(isotropic)
treatment of cell esds is used for estimating esds involving 1l.s. planes.

r



loop

_geom _bond atom site label 1
_geom _bond atom site label 2
_geom _bond distance

_geom _bond site symmetry 2
_geom _bond publ flag

Cul NIA 2.036(3) . 2

Cul P1lA 2.2230(9) . 2
Cul SIA 2.3619(10) 2 755 2
Cul S1A 2.6077(10) . 2
Cul Cul 2.8788(10) 2 755 2
S1A C4A 1.710(3) . 2
S1A Cul 2.3619(10) 2 755 2
P1A C31A 1.824 (4) ?
P1A C11A 1.828(4) ?
P1A C21A 1.833(4) ?
N1A C1A 1.342(4) ?
N1A C5A 1.362(5) ?
N2A C1A 1.354(5) ?
N2A C2A 1.358(5) ?
N3A C3A 1.319(6) ?
N3A C2A 1.351(5) ?
N4A C3A 1.355(5) ?
N4A C4A 1.370(5) ?
N4A H4AA 0.8600

ClA HIAA 0.9300 . =
C2A C5HA 1.398(5) . ?
C3A H3AA 0.9300 . 2
C4A C5A 1.383(5) . ?
Cl1A Cl6A 1.372(6)
Cl1lA C12A 1.381(6)
Cl2A C13A 1.387(7) .
C12A H12A 0.9300 . ?
C13A C14A 1.353(9) . 2
C13A H13A 0.9300 . ?
C1l4A C15A 1.370(8) . 2
Cl4A H14A 0.9300 . °?
C15A C16A 1.393(7) . 2
C15A H15A 0.9300

Cl6A H16A 0.9300

C21A C26A 1.386(6)
C21A C22A 1.393(5)
C22A C23A 1.388(6) .
C22A H22A 0.9300 . ?
C23A C24A 1.362(7) . 2
C23A H23A 0.9300 . °?
C24A C25A 1.371(7) . ?
C24A H24A 0.9300 . 2
C25A C26A 1.375(6) . 2
C25A H25A 0.9300

C26A H26A 0.9300

C31A C36A 1.380(6)
C31A C32A 1.390(6)
C32A C33A 1.388(8)



C32A
C33A
C33A
C34A
C34A
C35A
C35A
C36A
Cu?2
Cu2
Cu2
Cu2
CuZ2
S1B
S1B
P1B
P1B
P1B
N1B
N1B
N2B
N2B
N2B
N3B
N3B
N4B
N4B
ClB
C2B
C3B
C4B
CllB
CllB
Cl2B
Cl2B
C1l3B
C1l3B
Cl4B
Cl4B
C1l5B
C1l5B
Clo6B
C21B
C21B
C22B
C22B
C23B
C23B
C24B
C24B
C25B
C25B
C26B
C31B

Cu2

C21B 1.822(4)
Cl1lB 1.824(5)
C31B 1.830(5)
ClB 1.324(5)
C5B 1.374(5)
ClB 1.360(5)
C2B 1.364(5) .
H2BA 0.8600 . 2
C3B 1.328(5)
C2B 1.337(5)
C3B 1.347(5)
C4B 1.350(5) .
HI1IBA 0.9300 . 2
C5B 1.386(5) .
H3BA 0.9300 . 2
C5B 1.389(5) .
CleB 1.384(8)
Cl2B 1.396(7)
Cl3B 1.383(10)
H12B 0.9300
Cl4B 1.363(12)
H13B 0.9300
Cl5B 1.377(11)
H14B 0.9300
CleB 1.385(9)
H15B 0.9300
H16B 0.9300
C22B 1.385(7)
C26B 1.388(6)
C23B 1.386(7)
H22B 0.9300
C24B 1.372(9)
H23B 0.9300
C25B 1.366(9)
H24B 0.9300
C26B 1.393(7)
H25B 0.9300
H26B 0.9300
C36B 1.374(8)

.9300
.387(10)
.9300
.349(9)
.9300
.382(7)
.9300
0.9300

ORrOoOoOrFr OoORr o

.058(3)

.2149(12)
.3451(13)
.5349(11)
.7165(12)
.739(3)

.3451(13)

.
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C31B
C32B
C32B
C33B
C33B
C34B
C34B
C35B
C35B
C36B

loop

C32
C33
H32
C34
H33
C35
H34
C36
H35
H36

B
B
B
B
B
B
B
B
B
B

OO ORrORFr O

.380(7) . 2
.410(10) . 2
.9300 . ?
.346(12) . 7
.9300 . ?
.361(13) . ?
.9300 . 2
.375(9) . 2
.9300

.9300 . ?

_gegm_angle_atom_site_label_l
_geom_angle atom site label 2
_geom_angle atom site label 3

_geom_angle

_geom_angle site symmetry 1
_geom_angle site symmetry 3
_geom_angle publ flag

N1A
N1A
P1A
N1A
P1A
S1A
N1A
P1A
S1A
S1A
C4A
C4n
Cul
C31A
C31A
Cllia
C31A
Clla
C21A
ClA
Cla
C5A
ClAa
C3A
C3A
C3A
C4A
N1A
N1A
N2A
N3A
N3A
N2A
N3A
N3A

Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
S1A
S1A
S1A
P1A
P1A
P1A
P1A
P1A
P1A

N1A
N1A

N1A
N2A
N3A
N4A
N4A
N4A
Cla
Cla
ClAa
C2A
C2A
C2A
C3A
C3A

P1A
S1A
S1A
S1A
S1A
S1A
Cul
Cul
Cul
Cul
Cul
Cul
Cul

Cl1A 103.66(
C21A 103.08(17)
C21A 103.71(17)

127.62(8) . . 2
101.43(8) . 2 755 ?
122.19(4) . 2 755 2
85.85(8) . . 2
103.35(3) . . 2
109.40(3) 2 755 . ?
95.56(8) . 2_755 2
130.27(4) . 2 755 2
58.70(3) 2_755 2_755 ?
50.70(3) . 2_755 2
100.70(11) . 2 755 ?
89.85(13) . . 2
70.60(3) 2_755
18)

[EC IV IR IV RN

Cul 111.21(12)
Cul 118.48(13)
Cul 115.01(11) . . 2

C5A
Cul
Cul
C2A
C2A
C4A

102.1(3)
144.9
112.5
103.6
112.9
122.9

~
D) ) ) ) )

H4AA 118.5
H4AA 118.5

N2A

116.1(3) . . ?

HI1AA 121.9
H1AA 121.9

N2A
C5A
CbA
N4A

H3AA 117.

127.7
124.6
107.8
125.6

[EV LIV SV IV

N~~~ —~



N4A

N4A

N4A

C5A

N1A

N1A

C4A

CleA
CleA
Cl2Aa
clilia
Cclia
cl3a
Ccl4a
Cl4a
Cl2A
cl3a
Cl3Aa
Cl5A
Cl4a
Cl4a
CleA
Ccllia
clilia
ClsA
C26A
C26A
C22A
C23A
C23A
cz21la
C24A
C24A
C22A
C23A
C23A
C25A
C24A
C24A
C26A
C25A
C25A
cz1la
C36A
C36A
C32A
C33Aa
C33A
c31a
C34A
C34A
C32A
C35A
C35A

C3A H3AA 117.
C4A C5A
C4A S1A
C4A S1A
C5A C4A
C5A C2A
C5A C2A

Clla
Ccllia
CllA
Cclz2a
Cl2A
Cl2a
Cl3A
Cl3a
Cl3A
Cl4a
Cl4a
Cl4Aa
Cl5Aa
Cl5A
Cl5A
CleA
CleA
CleA
C21A
cz21la
C21A
C22A
C22A
C22A
C23A
C23A
C23A
C24A
C24A
C24A
C25A
C25A
C25A
C26A
C26A
C26A
C31A
c31la
C31A
C32A
C32A
C32A
C33A
C33A
C33Aa
C34A
C34A

Cl2a

P1A 119.4
P1IA 122.4
121.
119.
119.
120.
119.
1109.
120.
120.
120.
119.
120.
120.
120.
119.
1109.
118.
pl1Aa 117.5
P1IA 123.9
119.
120.
120.
120.
119.
1109.
120.
119.
119.
120.
120.
120.
120.
119.
119.
118.
P1A 123.3
P1IA 117.9

Cl3a
H12A
H12A
Cl2A
H13A
H13A
C1l5A
H14A
H14A
CleA
H15A
H15A
Cl5A
H16A
H16A
C22A

Cc21A
H22A
H22A
C22A
H23A
H23A
C25A
H24A
H24A
C26A
H25A
H25A
C21A
H26A
H26A
C32A

C31Aa
H32A
H32A
C32A
H33A
H33A
C33A
H34A

113.
123.
122.
128.
110.
120.

SO W0 0N

(@)
D~~~ o~~~ N

11

119

120.
120.
120.
119.
119.
120.
120.
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C33A
C34A
C34A
C36A
C31A
C31A
C35A
N1B
N1B
P1B
N1B
P1B
S1B
N1B
P1B
S1B
S1B
C4B
C4B
Cu2
C21B
C21B
Cl1B
C21B
Cl1B
C31B
C1B
ClB
C5B
ClB
C1lB
C2B
C3B
C3B
N1B
N1B
N2B
N3B
N3B
N2B
N3B
N3B
N4B
N4B
N4B
C5B
N1B
N1B
C2B
Cl6B
Clo6B
C12B
C13B
C13B

C34
C35
C35
C35
C36
C36
C36
Cu?2
Cu?2
Cu2
Cu2
Cu2
CuZ2
Cu2
Cu2
Cu?2
Cu?2
S1B
S1B
S1B
P1B
P1B
P1B
P1B
P1B
P1B
N1B
N1B
N1B
N2B
N2B
N2B
N3B
N4B
C1lB
ClB
ClB
C2B
C2B
C2B
C3B
C3B
C3B
C4B
C4B
C4B
C5B
C5B
C5B
Cl1l
Cl1l
Cl1l
Cl2
Cl2

A
A
A
A
A
A
A
P1B
S1B
S1B
S1B
S1B
S1B
Cu2
Cu2
Cu?2
Cu?2
Cu?2

H34A
C36A
H35A
H35A
C35A
H36A 119.
H36A 119.
117.64 (11
105.87 (11
118.24 (4)
87.66(9)
110.98(5)
112.48 (4)
101.41 (10
137.96 (4)
59.57(3)
52.91(3)
109.99(13
Cu2 90.88(12)
Cu2 67.52(4)
Cl1lB 104.8
C31B 106.4
C31B 102.1
Cu2 110.61
Cu2 118.05
Cu2 113.80
C5B 103.9(3
Cu2 145.5
Cu2 109.8
C2B 106.4
H2BA 126.
H2BA 126.
C2B 110.8
C4B 118.7
N2B 113.3
H1BA 123.
HI1BA 123.
N2B 128.9
C5B 125.3
C5B 105.8
N4B 129.4
H3BA 115.
H3BA 115.
C5B 116.
S1B 122.
S1B 121.
C2B 110.
C4B 130.
C4B 119.
B
B
B
B
B

120.
120.
119.
119.
121.

2
2
2
1
1
1

P

)
3)
2)
3)

3)
3)
4)

3)
3)
3)

(
(
(
8
8
(
(
(
4
4
(
(
(
(4)
3
3
(
(
(
(
(
(
8

P1B 117.2
Cl1B 120.
H12B 120.0

?
5) ?
.2
) ?
) . 2 666 2
2 666 ?
?
?
2 666 . 2
) . 2 666 2
2 666 ?
2 666 2 666 2
. 2 666 2
) . 2 666 2
?
2 666 . 2
) ?
) ?
) ?
4)
6)
7).
?
?
?
?
?
?
?
?
?
?
?
?
?
..
5) ?
)
) .
7) ?



Cl1B C12B H12B 120.
Cl4B C13B C12B 120.
Cl4B C13B H13B 119.
Cl2B C13B HI13B 119.
Cl3B C14B C15B 120.
Cl3B C14B H14B 120.
C15B C14B H14B 120.
Cl4B C15B CleB 119.
Cl4B C15B H15B 120.
CleB C15B H15B 120.
Cl1lB Cl6B C15B 121.
Cl1B Cl6B H16B 119.
Cl5B Cl6B H1e6B 119.
C22B C21B C26B 118.
C22B C21B P1B 117.6
C26B C21B P1B 123.1
C21B C22B C23B 120.
C21B C22B H22B 119.
C23B C22B H22B 119.
C24B C23B C22B 120.
C24B C23B H23B 119.
C22B C23B H23B 119.
C25B C24B C23B 120.
C25B C24B H24B 119.
C23B C24B H24B 119.
C24B C25B C26B 120.
C24B C25B H25B 119.
C26B C25B H25B 119.
C21B C26B C25B 120.
C21B C26B H26B 119.
C25B C26B H26B 119.
C36B C31B C32B 119.
C36B C31B P1B 117.7
C32B C31B P1B 123.2
C31B C32B C33B 118.
C31B C32B H32B 120.
C33B C32B H32B 120.
C34B C33B C32B 120.
C34B C33B H33B 119.
C32B C33B H33B 119.
C33B C34B C35B 120.
C33B C34B H34B 119.
C35B C34B H34B 119.
C34B C35B C36B 119.
C34B C35B H35B 120.
C36B C35B H35B 120.
C31B C36B C35B 121.
C31B C36B H36B 119.
C35B C36B H36B 119.
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_geom_torsion atom site label 1
_geom_torsion atom site label 2
_geom_torsion atom site label 3



_geom torsion atom site label 4
_geom_torsion
_geom_torsion site symmetry 1
_geom_torsion site symmetry 2
_geom_torsion site symmetry 3
_geom_torsion site symmetry 4
_geom_torsion publ flag

N1A
P1A
S1A
Cul
N1A
P1A
S1A
N1A
S1A
S1A
Cul
N1A
S1A
S1A
Cul
N1A
S1A
S1A
Cul
P1A
S1A
S1A
Cul
P1A
S1A
S1A
Cul
C5A
Cul
C2A
C3A
C3A
ClA
ClA
C2A
C4A
C3A
C3A
Cul
Cul
Cul
Cul
ClA
Cul
ClA
Cul
N4A

Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
Cul
N1A
N1A
N2A
N3A
N3A
N2A
N2A
N3A
N4A
N4A
N4A
S1A
S1A
S1A
S1A
N1A
N1A
N1A
N1A
C4A

S1A
S1A
S1A
S1A
S1A
S1A
S1A
P1A
P1A
P1A
P1A
P1A
P1A
P1A
P1A
P1A
P1A
P1A
P1A
N1Aa
N1A
N1A
N1A
N1A
N1A
N1A
N1Aa
C1lA
cla
C1lA
C2A
C2A
C2A
C2A
C3Aa
C3A
C4A
C4A
C4A
Cc4Aa
C4A
C4A
C5A
C5A
CbA
C5A
CbA

C4A
C4A
C4A
C4A
Cul
Cul
Cul
C31Aa
C31A
C31A
C31A
CllA
Clla
CllA
Clla
C21A
C21A
C21A
C21A
ClA
ClA
ClA
ClAa
C5A
C5A
C5A
C5A
N2A
N2A
N1A
N2A
C5A
N3A
C5A
N4A
N3A
C5A
S1A
N4A
N4A
C5A
C5A
C4A
C4A
C2A
C2A
N1A

~0.75(14)
126.97 (12
-101.41 (1
~101.41 (1
100.66(8)
~131.62 (4
0.0 2755
-1.28(18
140.05 (1
-96.39 (1
~145.70 (
-121.20(
20.13(16
143.69 (1
94.39(16
115.38(1
-103.28(
20.28(14
-29.03 (1
86.9 (4)
-60.5(4)
~169.4(4)
-119.6(4)
~103.4(2)
109.2(2)
0.3(2)
50.1(2) 2
0.4(4)
170.7(3)
~0.5(4)
178.2(4)
~0.3(6)
~178.4 (4)
0.3(4)
~0.3(7)
~2.3(7)
5.0(5)
-173.2(3)
109.0(3)
179.3(3)
-68.9(3)
1.3(3)
174.5(4)
0.6(5)
-0.2(4) .
-174.2(2)
~179.7(3)

)
1) 275

)

5
2

?
?

1) 2_755 .

755 2

2 755 2

2 755 ?

)

4) 2 175
4)

18)

) 2755
5)

) 2755
7)

)

2 755
2 755

2 755

755

2 755

2 755

?

5

14) 2 755

?

13) 2 755 .

4) 2 755 .



S1A
N4A
S1A
N3A
N2A
N3A
N2A

PIA CI1I1A CIl16A CI15A 179.6(
Cl4A C15A C1l6A Cl1A -1.3(
C31A P1A C21A C26A 168.5(
Cl1A P1A C21A C26A -83.7(

C4A CLHA N1A
C4A C5HA C2A
C4A C5A C2A
C2A C5A NI1A
C2A C5A N1A
C2A CbHA C4A
C2A C5A C4A
C31A P1A Cl11A Cl6A -97.8(4)
C21A P1A C1l1A CleA 154.8(3)
Cul P1A C11A Cl6A 26.0(4)

C31A P1A Cl11A Cl12A 81.5(5)
C21A P1A C1l1A Cl12A -25.9(5)
Cul P1A CI11A C12A -154.7(4)
CleA CI11A C12A C13A 0.1(9)
P1IA CI11A Cl12A C13A -179.2(6)
Cl1A C12A C13A Cl4A 0.5(12)
Cl2A C13A Cl4A C15A -1.5(12)
Cl13A C14A C15A Cle6A 1.9(10)
Cl2A CI11A Cl6A C15A 0.3(7)

-1.5(5
-5.4(5
172.7(
178.7(
-0.1(4
3.5(6)
-175.3(3)

)
)
3)
4)
)

4)
8)
3)
3)

Cul P1A C21A C26A 47.3(3)
C31A P1A C21A C22A -10.7(4)
Cl1A P1A C21A C22A 97.2(3) .
Cul P1A C21A C22A -131.9(3)
C26A C21A C22A C23A -0.9(6)
P1IA C21A C22A C23A 178.2(3)

C21A
C22A
C23A
C24A
C22A

C21A P1A C31A C36A 112.6(
Cul P1A C31A C36A -123.6(
Cl1A P1A C31A C32A -177.7
C21A P1A C31A C32A -69.8(

C22A
C23A
C24A
C25A
C21A

C23A
C24A
C25A
C26A
C26A

C24A 1.1(7)

C25A -0.2(8)

C26A -0.9(9)
C21A 1.1(8)

C25A -0.2(7) .
P1A C21A C26A C25A -179.4(4)
Cl1A P1A C31A C36A 4.8(4)

4
3
(
4

Cul P1A C31A C32A 54.0(4)
C36A C31A C32A C33A -2.0(7) .
P1IA C31A C32A C33A -179.7(4)

C31A C32A C33A C34A 2.4(9
C32A C33A C34A C35A -0.7(
C33A C34A C35A C36A -1.4(
C32A C31A C36A C35A -0.1(
P1A C31A C36A C35A 177.5(
C34A C35A C36A C31A 1.8(S

N1B
P1B
S1B
Cu2
N1B

Cu2 S1B C4B
Cu2 S1B C4B
Cu2 S1B C4B
Cu2 S1B C4B
Cu2 S1B Cu2

5.12(106)
-113.67(13)
111.33(13)
111.33(13)
-106.21(11)

)

) .
3)
)

)
10
10
7)
4)
)

2 666
2 666

LSRR LVER VNIV

?
2 666 ?



P1B Cu2 S1B Cu2 135.00(5) . . . 2 666 ?

SIB Cu2 SI1B Cu2 0.0 2 666 . . 2 666 2
N1B Cu2 PIB C21B 172.49(18) . . . . ?
S1B Cu2 P1B C21B 43.32(16) 2 666

S1B Cu2 P1B C21B -88.81(16) . . . . 2
Cu2 Cu2 P1B C21B -31.44(18) 2 666

N1B Cu2 P1B C11B -66.9(2) . . . . ?
SIB Cu2 P1B C11B 163.96(18) 2 666

S1B Cu2 P1B CI1B 31.83(18) . . . . 2
Cu2 Cu2 P1B CL1B 89.20(19) 2 666

N1B Cu2 PIB C31B 52.81(19) . . . . 2
SIB Cu2 P1B C31B -76.35(17) 2 666 .
S1B Cu2 P1B C31B 151.51(16) . . . . 2
Cu2 Cu2 P1B C31B -151.11(17) 2 666

P1B Cu2 NIB C1B -61.6(6) . . . . ?
S1B Cu2 N1B CIB 73.1(6) 2 666 . . . 2
SIB Cu2 N1B CIB -174.2(6) . . . . 2
Cu2 Cu2 N1B CIB 134.4(6) 2 666 . . . 2
P1B Cu2 NIB C5B 105.5(3) . . . . ?

SIB Cu2 NI1B C5B -119.8(3) 2 666 . . . 2
SIB Cu2 N1B C5B -7.1(3) . . . . 2

Cu2 Cu2 N1B C5B -58.5(3) 2 666 . . . 2
C5B N1B C1B N2B -0.1(5) . . . . 2

Cu2 N1B C1B N2B 167.4(4) . . . . 2

C2B N2B C1B N1B -0.4(6) . . . . ?

C3B N3B C2B N2B -178.6¢(4) . . . . 2
C3B N3B C2B C5B 1.5(6) . . . . 2

C1B N2B C2B N3B -179.2(4) . . . . ?
C1B N2B C2B C5B 0.7(5) . . . . 2

C2B N3B C3B N4B -0.9(7)

C4B N4B C3B N3B -0.2(7) . . 7

C3B N4B C4B C5B 0.8(6) . . . . 2

C3B N4B C4B S1B -176.6(3) . . . . ?
Cu2 S1B C4B N4B -119.4(3) 2 666 . . . ?
Cu2 S1B C4B N4B 174.3(3) . . . . 2
Cu2 S1B C4B C5B 63.4(3) 2 666 . . . ?
Cu2 S1B C4B C5B -3.0(3) . . . . ?

ClB N1B C5B C2B 0.6(5) . . . . 2

Cu2 N1B C5B C2B -171.9(3)

ClB N1B C5B C4B -179.2(4)

Cu2 N1B C5B C4B 8.2(5) . . . . 2

N3B C2B C5B N1B 179.1(4) . . . . 2
N2B C2B C5B N1IB -0.8¢(5) . . . . ?

N3B C2B C5B C4B -1.0(6) ?

N2B C2B C5B C4B 179.0(4) . . . . ?
N4B C4B C5B N1B 179.6(4) ?
S1B C4B C5B NI1B -3.0(6)

N4B C4B C5B C2B -0.2(5) .7

S1B C4B C5B C2B 177.2(3) . . . . 2

C21B P1B C1l1B Cl6B -29.0(6) . . . . ?
C31B P1B C1l1B Cl16B 81.8(5) . . . . ?

Cu2 P1B Cl11B Cl6B -152.6(
C21B P1B C1l1B C12B 152.8(
C31B P1B Cl11B Cl12B -96.4(

S)
4)
4)



Cu2 P1B Cl11B C12B 29.2(5) . . . . 2
CleB C11B C12B C13B -1.1
P1B C11B C12B C13B 177.2
Cl1B C12B C13B C14B 0.4
Cl2B C13B C14B C15B 0.1(
Cl3B C14B C15B Cl6B 0.1 (
Cl2B C11B C16B C15B 1.2(
P1B Cl1B Cl6B C15B -176.9(6)
Cl4B C15B Cl1l6B C1l1B -0.8(13) . . . . 7
Cl1B P1B C21B C22B -60.9(4) . . . . ?
C31B P1B C21B C22B -168.6(4) . . . . ?
Cu2 P1B C21B C22B 67.4(4) . . . . ?
Cl1lB P1B C21B C26B 127.0(4) . . . . ?
C31B P1B C21B C26B 19.3(4) . . . . ?
Cu2 P1B C21B C26B -104.7(4)

C26B C21B C22B C23B -1.1(7) . . . . 7
P1B C21B C22B C23B -173.5(4) . . . . ?
C21B C22B C23B C24B 0.5(
C22B C23B C24B C25B 0.1(
C23B C24B C25B C26B -0.2
C22B C21B C26B C25B 1.0 (
P1B C21B C26B C25B 172.9
C24B C25B C26B C21B -0.3
C21B P1B C31B C36B -108.
Cl1B P1B C31B C36B 141.5 c e e
Cu2 P1B C31B C36B 13.2(5) . . . . ?
C21B P1B C31B C32B 75.9(5) . . . . ?
Cl1B P1B C31B C32B -33.7(5)

Cu2 P1B C31B C32B -162.1(4) . . . . =
C36B C31B C32B C33B 0.9(8) . . . . ?
P1B C31B C32B C33B 176.1(4) . . . . ?
C31B C32B C33B C34B -1.4(10) . . . . 2
C32B C33B C34B C35B 1.8(13) . . . . 2
C33B C34B C35B C36B -1.6(14)

C32B C31B C36B C35B -0.7(10) . . . . 7
P1B C31B C36B C35B -176.2(6) . . . . ?

)
)
)
)
)
)

AC R IVER S N V]

9
5
1
3
4
0
(

7)
8)
(8) . . . .2
7)
(4
(8
9(
(5

)

) ... 7
5 . . . .07
)

C34B C35B C36B C31B 1.1(13) . . . . 2
loop

_geom _hbond atom site label D
_geom_hbond atom site label H
_geom_hbond atom site label A

_geom_hbond distance DH

_geom_hbond distance HA

_geom_hbond distance DA
_geom_hbond_angle DHA

_geom _hbond site symmetry A

N4A H4AA N4B 0.86 1.92 2.782(5) 174.9

N2B H2BA N2A 0.86 1.88 2.730(4) 170.7 1 565

_diffrn measured fraction theta max 0.968
_diffrn reflns theta full 67.50
_diffrn measured fraction theta full 0.997
_refine diff density max 0.763



_refine diff density min -
_refine diff density rms

#===end

data 3

_audit creation method
_chemical name systematic
?

_chemical name common
_chemical melting point
_chemical formula moiety
_chemical formula sum
_chemical formula weight

loop
_atom type symbol
_atom type description

_atom type scat dispersion
_atom type scat dispersion

_atom type scat source

'C!' 'c!' 0.0033 0.0016
'"International Tables Vol C
"H' "H' 0.0000 0.0000
'International Tables Vol C
'N' "N’ 0.0061 0.0033
'International Tables Vol C
'o! 'O 0.0106 0.0060
'International Tables Vol C
'p!’ P! 0.1023 0.0942
'International Tables Vol C

'S’ 'S! 0.12406 0.1234
'International Tables Vol C
'Cl' 'cl! 0.1484 0.158

'International Tables Vol C
'Cu' 'Cu’ 0.3201 1.265

0.355
0.088

SHELXL-97

?
2

'C40 H34 C1 Cu N2 O P2 S'
'C40 H34 C1 Cu N2 O P2 S'

751.68

real

imag

Tables 4.2.6.8
Tables 4.2.6.8
Tables 4.2.6.8
Tables 4.2.6.8
Tables 4.2.6.8
Tables 4.2.6.8
5

Tables 4.2.6.8
1

'International Tables Vol C Tables 4.2.6.8
_symmetry cell setting Triclinic
_symmetry space group name H-M pP-1
_symmetry space group name Hall '-p 1"
loop

_symmetry equiv _pos_as xyz

'%, y, z'

'-x, -y, -z'

_cell length a 10.8164 (9)

and

and

and

and

and

and

and

and



_cell length b

~cell length c

_cell angle alpha
_cell angle beta
_cell angle gamma
_cell volume

_cell formula units 7

_cell measurement temperature
_cell measurement reflns used
_cell measurement theta min
_cell measurement theta max

_exptl crystal description

_exptl crystal colour

_exptl crystal size max
_exptl crystal size mid
_exptl crystal size min
_exptl crystal density meas
_exptl crystal density diffrn
_exptl crystal density method

_exptl crystal F 000

_exptl absorpt coefficient mu
_exptl absorpt correction type
_exptl absorpt correction T min
_exptl absorpt correction T max
_exptl absorpt process details

’

13.1393(10)
14.7805(10)
76.189(6)
81.704 (6)
67.452(7)
1880.7(2)

2

170 (2)
11998

3.24

32.45

block

'pale yellow'
0.46

0.40

0.22

?

1.327

'not measured'
776

0.826
multi-scan
0.7026

0.8392

CrysAlisRED; Oxford Diffraction, 2010.

’

_exptl special details

;
?

4

_diffrn ambient temperature
_diffrn radiation wavelength
_diffrn radiation type

~diffrn radiation source 'Enhance

173(2)

0.71073

MoK\ a

(Mo) X-ray Source'

_diffrn radiation monochromator 'graphite'
_diffrn measurement device type 'Xcalibur, Eos, Gemini'
_diffrn detector area resol mean 16.1500

_diffrn measurement method

_diffrn reflns number

_diffrn reflns av R equivalents
_diffrn reflns av sigmal/netI
_diffrn reflns limit h min
_diffrn reflns limit h max
_diffrn reflns limit k min
_diffrn reflns limit k max
_diffrn reflns limit 1 min
_diffrn reflns limit 1 max
_diffrn reflns theta min

'"\w scans'

19880
0.0205
0.0295
-14

14

-17

17

-19

19
3.25



_diffrn reflns theta max 28.70

_reflns number total 9706

_reflns number gt 7531

_reflns threshold expression >2sigma (I)

_computing data collection '<i>CrysAlisPRO</i> (Oxford Diffraction,
2010)"

_computing cell refinement '<i>CrysAlisPRO</i> (Oxford Diffraction,
2010) "'

_computing data reduction '<i>CrysAlisRED</i> (Oxford Diffraction,
2010) "'

_computing structure solution '<i>SHELXS97</i> (Sheldrick, 2008)'
_computing structure refinement '<i>SHELXL97</i> (Sheldrick, 2008)"
_computing molecular graphics '<i>SHELXTL</i> (Bruker, 2000)"'
_computing publication material '<i>SHELXTL</i> (Bruker, 2000)"'

_refine special details

Refinement of <i>F</i>"2" against ALL reflections. The weighted <i>R</i>-
factor

<i>wR</1> and goodness of fit <i>S</i> are based on <i>F</i>"2",
conventional

<i>R</i>-factors <i>R</i> are based on <i>F</i>, with <i>F</1i> set to zero
for

negative <i>F</i>"2”. The threshold expression of <i>F</i>"2" >

\s (<i>F</i>"2") 1is used only for calculating <i>R</i>-factors(gt)
<i>etc</i>.

and is not relevant to the choice of reflections for refinement.
<i>R</i>-factors based on <i>F</i>"2”" are statistically about twice as
large

as those based on <i>F</i>, and <i>R</i>- factors based on ALL data will
be

even larger.

14

_refine 1ls structure factor coef Fsqgd
_refine ls matrix type full
_refine 1s weighting scheme calc
_refine 1s weighting details
'calc w=1/[\s"2"(Fo"2")+(0.0379P) "2~+1.7543P] where P=(Fo"2"+2Fc"2") /3"

_atom sites solution primary direct
_atom sites solution secondary difmap
_atom sites solution hydrogens geom
_refine 1s hydrogen treatment mixed
_refine ls extinction method none
_refine 1s extinction coef ?
_refine 1ls number reflns 9706
_refine 1s number parameters 439
_refine 1ls number restraints 2
_refine 1s R factor all 0.0660
_refine 1s R factor gt 0.0433
_refine 1s wR factor ref 0.1122
_refine 1s wR factor gt 0.0960



_refine 1ls goodness of fit ref
_refine 1ls restrained S all
_refine 1s shift/su max
_refine 1s shift/su mean

loop

.068
.068
.001
.000

O O -

_atom _site label

_atom site type symbol
_atom site fract x
_atom _site fract y
_atom site fract z

_atom site U iso or equiv
_atom site adp type
_atom _site occupancy

_atom site symmetry multiplicity
_atom _site calc flag

_atom site refinement flags
_atom site disorder assembly
_atom site disorder group

Cul Cu 0.79082(3) 0.38175(2) 0.19263(

S1 s 0.78764(6)

P1 P 0.88347(6)

P2 P 0.58964(6)
0l O 1.1525(2)
N1 N 0.9940(2)
HINA H 0.944 (3)
N2 N 1.0313(2)
H2NA H 0.998(3)
Cl C 1.1208(3)
C2 C 1.2041(3)

H2A H 1.2926 0.
C3 C 1.1572(3)
H3A H 1.2136 0.
C4 C 0.9457(2)
C5 C 1.0480(3)
C6 C 1.1447(3)
H6A H 1.1228 0.
C7 C 1.2735(3)
H7A H 1.3402 0.
C8 C 1.3062(4)

0.29375(5) 0.07007(5) 03739(14) Uani 1

0.23300(5
0.52003 (5

i
0.30971(4) 03462 (14) Uani 1
0.20602(4) 02970 (12) Uani 1
0.00303(18) -0.0618(2) 0796 (8) Uani 1 1
0.14344(18) 0.00026(19) 0.0468(6) Uani 1 1
0.105(2) 0.012(2) 0.056 Uiso 1 1 d D

2)
0.
Cll C1 0.93989(6) 0.47712(5) 0.14088(5) 0.04125(14) Uani
0.
0.
0.

—_ — — —

d

1d
11
1d
1 d
d

0.03323(8) Uani 1 1 d

D .

0.29761(17) 0.01491(16) 0.0396(5) Uani 1 1 d D

0.3585(18) 0.0361(19) 0.048 Uiso 1 1
0.0949(2) -0.0406(2) 0.0524(7) Uani 1
0.1592(2) -0.0518¢(2) 0.0558(8) Uani 1
1326 -0.0793 0.067 Uiso 1 1 calc R .
0.2571(2) -0.0234(2) 0.0474(6) Uani 1 1 d
2992 -0.0303 0.057 Uiso 1 1 calc R
0.24351(18) 0.02768(16) 0.0325(5) Uani 1 1
0.1323(2) 0.28131(17) 0.0381(5) Uani 1 1 d
0.1749(3) 0.2400(3) 0.0609(8) Uani 1 1 d
2540 0.2235 0.073 Uiso 1 1 calc R
0.1035(3) 0.2223(3) 0.0801(12) Uani 1 1 d
1339 0.1953 0.096 Uiso 1 1 calc R
-0.0101(3) 0.2430(3) 0.0757(11) Uani 1 1 d

o)
[onye N w]

H8A H 1.3948 -0.0586 0.2293 0.091 Uiso 1 1 calc R

C9 C 1.2113(4)

-0.0538(3) 0.2835(3) 0.0811(12) Uani 1 1 d

HO9A H 1.2339 -0.1330 0.2987 0.097 Uiso 1 1 calc R

Cl0 C 1.0821(3)

0.0168(2) 0.3026(3) 0.0662(9) Uani 1 1 d

HI10A H 1.0161 -0.0142 0.3305 0.079 Uiso 1 1 calc R
0.14173(19) 0.35332(19) 0.0405(5) Uani 1 1 d

Cll C 0.7865(3)
Cl2 C 0.7444(3)

0.1030(3) 0.2883(2) 0.0577(8) Uani 1 1 d

H12A H 0.7667 0.1238 0.2238 0.069 Uiso 1 1 calc R

Cl3 C 0.6701(4)

0.0343(3) 0.3170(3) 0.0673(9) Uani 1 1 d

HI13A H 0.6416 0.0081 0.2721 0.081 Uiso 1 1 calc R

Cl4 C 0.6376(3)

0.0041(3) 0.4101(3) 0.0682(10) Uani 1 1 d

H14A H 0.5863 -0.0428 0.4296 0.082 Uiso 1 1 calc R

Cl5 C 0.6788(3)

0.0412(3) 0.4747(3) 0.0642(9) Uani 1 1 d

d



H15A H 0.6562 0.0198 0.5391 0.077 Uiso 1 1 calc R

Cle C 0.7535(3) 0.1102(2) 0.4471(2) 0.0495(7) Uani 1 1 d
H16A H 0.7819 0.1358 0.4925 0.059 Uiso 1 1 calc R

Cl7 C 0.9152(2) 0.2693(2) 0.41382(17) 0.0385(5) Uani 1 1
Cl8 C 0.8450(3) 0.3762(3) 0.4300(2) 0.0609(8) Uani 1 1 d
H18A H 0.7819 0.4289 0.3869 0.073 Uiso 1 1 calc R

Cl9 C 0.8645(4) 0.4081(3) 0.5072(3) 0.0812(12) Uani 1 1 d
H19A H 0.8141 0.4820 0.5174 0.097 Uiso 1 1 calc R

C20 C 0.9555(4) 0.3346(3) 0.5692(3) 0.0734(10) Uani 1 1 d
H20A H 0.9695 0.3572 0.6221 0.088 Uiso 1 1 calc R

C21 C 1.0268(4) 0.2278(3) 0.5549(3) 0.0711(10) Uani 1 1 d
H21A H 1.0901 0.1760 0.5982 0.085 Uiso 1 1 calc R

C22 C 1.0070(3) 0.1954(3) 0.4778(2) 0.0592(8) Uani 1 1 d
H22A H 1.0571 0.1211 0.4684 0.071 Uiso 1 1 calc R

C23 C 0.5478(2) 0.63355(19) 0.10303(16) 0.0324(5) Uani 1 1 d
C24 C 0.4723(3) 0.7442(2) 0.1099(2) 0.0478(6) Uani 1 1 d
H24A H 0.4439 0.7628 0.1697 0.057 Uiso 1 1 calc R

C25 C 0.4383(3) 0.8273(2) 0.0309(2) 0.0553(7) Uani 1 1 d
H25A H 0.3869 0.9027 0.0366 0.066 Uiso 1 1 calc R

C26 C 0.4780(3) 0.8019(3) -0.0555(2) 0.0520(7) Uani 1 1 d
H26A H 0.4529 0.8593 -0.1098 0.062 Uiso 1 1 calc R

C27 C 0.5545(3) 0.6932(3) -0.06365(19) 0.0519(7) Uani 1 1 d
H27A H 0.5836 0.6755 -0.1237 0.062 Uiso 1 1 calc R

C28 C 0.5893(3) 0.6091(2) 0.01550(17) 0.0405(5) Uani 1 1 d
H28A H 0.6422 0.5340 0.0094 0.049 Uiso 1 1 calc R

C29 C 0.5788(2) 0.59792(18) 0.29615(17) 0.0350(5) Uani 1 1 d
C30 C 0.6722(3) 0.6483(2) 0.2894(2) 0.0488(6) Uani 1 1 d
H30A H 0.7383 0.6418 0.2390 0.059 Uiso 1 1 calc R

C31 C 0.6701(4) 0.7079(3) 0.3554(3) 0.0640(9) Uani 1 1 d
H31A H 0.7336 0.7432 0.3500 0.077 Uiso 1 1 calc R

C32 C 0.5757(4) 0.7159(3) 0.4291(2) 0.0708(10) Uani 1 1 d
H32A H 0.5742 0.7567 0.4746 0.085 Uiso 1 1 calc R

C33 C 0.4845(4) 0.6658(3) 0.4372(2) 0.0685(10) Uani 1 1 d
H33A H 0.4205 0.6708 0.4888 0.082 Uiso 1 1 calc R

C34 C 0.4845(3) 0.6072(2) 0.37043(19) 0.0498(7) Uani 1 1 d
H34A H 0.4195 0.5735 0.3759 0.060 Uiso 1 1 calc R

C35 C 0.4411(2) 0.4826(2) 0.23304(16) 0.0361(5) Uani 1 1 d
C36 C 0.3194(3) 0.5494(2) 0.1941(2) 0.0509(7) Uani 1 1 d
H36A H 0.3117 0.6172 0.1504 0.061 Uiso 1 1 calc R .

C37 C 0.2097(3) 0.5174(3) 0.2189(3) 0.0661(9) Uani 1 1 d
H37A H 0.1271 0.5629 0.1912 0.079 Uiso 1 1 calc R .

C38 C 0.2187(3) 0.4207(3) 0.2829(2) 0.0659(9) Uani 1 1 d
H38A H 0.1418 0.4006 0.3009 0.079 Uiso 1 1 calc R .

C39 C 0.3388(4) 0.3527(3) 0.3210(2) 0.0637(9) Uani 1 1 d
H39A H 0.3458 0.2849 0.3646 0.076 Uiso 1 1 calc R .

C40 C 0.4500(3) 0.3836(3) 0.29561(19) 0.0487(6) Uani 1 1 d
H40A H 0.5333 0.3361 0.3215 0.058 Uiso 1 1 calc R

d

loop

_atom site aniso label
_atom site aniso U 11
_atom site aniso U 22
_atom site aniso U 33
_atom site aniso U 23



_atom site aniso U 13
_atom site aniso U 12
Cul 0.03159(15)
0.00983(11)

0.02812(14)

0.03956(16)

-0.00848(11)

-0.00082(11)

S1 0.0289(3) 0.0379(3) 0.0504(4) -0.0206(3) 0.0022(2) -0.0123(2)

Cll 0.0396(3) 0.0349(3) 0.0557(4) -0.0121(3) 0.0015(3) -0.0202(2)

P1 0.0348(3) 0.0274(3) 0.0413(3) -0.0040(2) -0.0028(2) -0.0124(2)

P2 0.0292(3) 0.0295(3) 0.0320(3) -0.0108(2) -0.0017(2) -0.0097(2)

01 0.0470(12) 0.0483(12) 0.154(3) -0.0570(15) 0.0311(14) -0.0196(10)

N1 0.0323(11) 0.0332(11) 0.0810(17) -0.0258(11) 0.0116(11) -0.0152(9)

N2 0.0362(11) 0.0285(10) 0.0585(13) -0.0164(9) 0.0072(9) -0.0156(8)

Cl 0.0364(14) 0.0351(13) 0.086(2) -0.0241(14) 0.0117(14) -0.0113(11)

C2 0.0349(14) 0.0417(14) 0.091(2) -0.0203(15) 0.0152(14) -0.0161(11)

C3 0.0376(13) 0.0375(13) 0.0707(18) -0.0143(12) 0.0099(12) -0.0201(11)
C4 0.0320(11) 0.0256(10) 0.0400(12) -0.0081(9) -0.0022(9) -0.0096(9)

C5 0.0413(13) 0.0323(12) 0.0403(13) -0.0073(10) -0.0011(10) -0.0134(10)
C6 0.0421(16) 0.0436(16) 0.090(2) -0.0058(15) 0.0054(15) -0.0152(13)

C7 0.0439(18) 0.067(2) 0.116(3) -0.012(2) 0.0191(19) -0.0173(1l6)

C8 0.0494(19) 0.067(2) 0.094(3) -0.030(2) 0.0160(18) -0.001l6(1l6)

C9 0.072(2) 0.0394(17) 0.116(3) -0.0271(19) 0.015(2) -0.0031(1l6)

Cl0 0.0573(19) 0.0376(15) 0.098(3) -0.0183(16) 0.0173(18) -0.0155(13)
Cll 0.0379(13) 0.0282(11) 0.0520(15) -0.0017(10) -0.0039(11) -0.0116(10)
Cl2 0.070(2) 0.0529(17) 0.0599(18) 0.0014(14) -0.0112(15) -0.0377(1le6)
Cl3 0.067(2) 0.0583(19) 0.089(3) -0.0039(17) -0.0163(19) -0.0386(17)

Cl4 0.0489(18) 0.0526(18) 0.104(3) -0.0040(18) 0.0070(18) -0.0308(15)
Cl5 0.0555(19) 0.0593(19) 0.072(2) -0.0060(16) 0.0200(1l6) -0.0268(16)
Cle 0.0436(15) 0.0439(14) 0.0565(17) -0.0075(12) 0.0088(12) -0.0169(12)
Cl7 0.0368(12) 0.0367(12) 0.0409(13) -0.0048(10) -0.0039(10) -0.0136(10)
Cl8 0.064(2) 0.0467(16) 0.0644(19) -0.0189(14) -0.0236(16) 0.0003(14)
Cl9 0.091(3) 0.060(2) 0.083(3) -0.0388(19) -0.029(2) 0.0057(19)

C20 0.079(2) 0.078(2) 0.067(2) -0.0325(19) -0.0197(19) -0.016(2)

C21 0.074(2) 0.064(2) 0.068(2) -0.0140(17) -0.0330(18) -0.0068(18)

C22 0.0626(19) 0.0420(15) 0.0653(19) -0.0128(14) -0.0235(16) -0.0025(14)
C23 0.0317(11) 0.0338(11) 0.0321(11) -0.0071(9) -0.0027(9) -0.0117(9)
C24 0.0514(16) 0.0386(13) 0.0449(14) -0.0108(11) -0.0038(12) -0.0052(12)
C25 0.0559(18) 0.0365(14) 0.0619(18) -0.0025(13) -0.0120(14) -0.0057(12)
C26 0.0487(16) 0.0543(17) 0.0497(1l6) 0.0069(13) -0.0131(13) -0.0218(13)
C27 0.0595(18) 0.0633(18) 0.0368(14) -0.0071(12) -0.0038(12) -0.0280(15)
C28 0.0453(14) 0.0401(13) 0.0384(13) -0.0123(10) -0.0018(10) -0.0157(11)
C29 0.0362(12) 0.0278(11) 0.0381(12) -0.0108(9) -0.0054(10) -0.0051(9)
C30 0.0486(15) 0.0476(15) 0.0581(17) -0.0231(13) -0.0025(13) -0.0188(12)
C31 0.073(2) 0.0537(18) 0.079(2) -0.0276(16) -0.0209(18) -0.0247(16)

C32 0.107(3) 0.0546(19) 0.0549(19) -0.0263(15) -0.0206(19) -0.0191(19)
C33 0.097(3) 0.063(2) 0.0488(17) -0.0312(15) 0.0118(17) -0.0256(19)

C34 0.0568(17) 0.0495(15) 0.0439(15) -0.0206(12) 0.0048(12) -0.0162(13)
C35 0.0338(12) 0.0461(13) 0.0351(12) -0.0181(10) 0.0009(9) -0.0170(10)
C36 0.0389(14) 0.0505(16) 0.0665(19) -0.0145(14) -0.0093(13) -0.0159(12)
C37 0.0391(16) 0.078(2) 0.091(3) -0.027(2) -0.0084(16) -0.0249(1le6)

C38 0.0565(19) 0.102(3) 0.067(2) -0.037(2) 0.0128(16) -0.053(2)

C39 0.077(2) 0.085(2) 0.0493(17) -0.0074(16) 0.0000(16) -0.057(2)

C40 0.0518(16) 0.0582(17) 0.0443(15) -0.0085(12) -0.0062(12) -0.0289(14)

_geom_special details

I3



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

treatment of cell esds is used for estimating esds involving 1l.s. planes.

I3

loop

_geom _bond atom site label 1
_geom_bond atom site label 2
_geom _bond distance

_geom _bond site symmetry 2
_geom _bond publ flag

Cul P2 2.2562(7) . 2
Cul P1 2.2809(7) . 2
Cul Cl1l1 2.3434(7) . »
Cul S1 2.3808(7) . 2

S1 C4 1.666(2 ?

P1 C5 1.827(3

N1 C4 1.354(
N1 C1 1.387(
N1 HINA 0.851(17) . ?
N2 C4 1.338(3) . ?

N2 C3 1.350(3) . ?

N2 H2ZNA 0.857(17) . ?
Cl C2 1.425(4)

C2 C3 1.336(4) . »

C2 H2A 0.9500 . 7

C3 H3A 0.9500 . ?

C5 Ce 1.371(4) . 2

C5 C10 1.384(4) . »
Ce C7 1.377(4) . 2

Cé6 H6A 0.9500 . »

C7 C8 1.362(5) . »

C7 H7A 0.9500 . 7

C8 C9 1.361(5) . »

C8 HB8A 0.9500 . ?

C9 C10 1.383(5) . »
C9 HO9A 0.9500 . ?

Cl10 H10A 0.9500 . 7

— — — VDN W W——
ASERIVENIV R IV AR ]

P1 C17 1.828(
P1 C11 1.831(
P2 C35 1.819(
P2 C29 1.830(
P2 C23 1.829(
01 C1 1.227(3

3

3

Cll Cle 1.384(4) . 2
Cll C12 1.388(4)

Cl2 C13 1.384(4) . 2
Cl2z H12A 0.9500 . 2
Cl3 Cl14 1.372(5) . 2

Cl3 H13A 0.9500 . 7



Cl4 C15 1.364(5) . 2
Cl4 H14A 0.9500 . 7
Cl5 Cle 1.391(4) . 2
C1l5 H15A 0.9500

Clé H16A 0.9500 .
Cl7 C18 1.378(4)

Cl7 C22 1.384(4)

Cl8 C19 1.375(4) . =
Cl8 H18A 0.9500 . 7
Cl9 C20 1.360(5) . 2
Cl9 H19A 0.9500 . »
C20 C21 1.368(5) . 2
C20 H20A 0.9500 . 7
C21 C22 1.379(4) . 2
C21 H21A 0.9500

C22 H22A 0.9500 .
C23 C28 1.378(3)

C23 C24 1.388(3)

C24 C25 1.378(4) . =
C24 H24A 0.9500 . 7
C25 C26 1.364(4) . 2
C25 H25A 0.9500 . ~»
C26 C27 1.374(4) . 2
C26 H26A 0.9500 . »
C27 C28 1.386(4) . 2
C27 H27A 0.9500

C28 H28A 0.9500 .
C29 C34 1.380(4)

C29 C30 1.387(4)

C30 C31 1.382(4) . =
C30 H30A 0.9500 . »
C31 C32 1.375(5) . 2
C31 H31A 0.9500 . »
C32 C33 1.359(5) . 2
C32 H32A 0.9500 . »
C33 C34 1.389(4) . 2
C33 H33A 0.9500

C34 H34A 0.9500 .
C35 C36 1.387(4)

C35 C40 1.383(4)

C36 C37 1.379(4) . =
C36 H36A 0.9500 . »
C37 C38 1.371(5) . =
C37 H37A 0.9500 . »
C38 C39 1.372(5) . 2
C38 H38A 0.9500 . »
C39 C40 1.386(4) . 2
C39 H39A 0.9500

C40 H40A 0.9500 . »

loop

_geom_angle atom site label 1
_geom_angle atom site label 2
_geom_angle atom site label 3



_geom_angle
_geom_angle site symmetry 1
_geom_angle site symmetry 3
_geom_angle publ flag

P2 Cul P1 124.53(3) . . ?
P2 Cul Cl11 104.14(2)

Pl Cul C11 108.74(3) . . 2
P2 Cul S1 108.63(2) . . 2
Pl Cul S1 103.10(2) . . 2
Cll Cul S1 106.65(2) . . 2
C4 s1 Cul 106.18(8) . . ?
C5 P1 C17 101.62(11)

C5 p1 C11 101.94(11) . . 2
Cl7 P1 Cl11 104.85(12) . . 2
C5 P1 Cul 116.10(8) . . ?

Cl7 P1 Cul 115.40(8)
Cl1l P1 Cul 115.06(8)
C35 P2 C29 103.27(11)
C35 P2 C23 103.90(11)
C29 P2 C23 101.24(10)
C35 P2 Cul 118.39(
C29 P2 Cul 113.52(
C23 P2 Cul 114.48(

C4 N1 C1 126.1(2)

C4 N1 HINA 117(2)

Cl N1 HINA 117(2)

C4 N2 C3 123.1(2)

C4 N2 H2NA 112 (2)

C3 N2 H2NA 125(2)

Ol C1 N1 119.6(2)

01 C1 C2 126.1(3)

N1 Cl1 C2 114.3(2)

C3 C2 C1 119.6(2)

C3 C2 H2A 120.2

Cl C2 H2A 120.2 .7
C2 C3 N2 121.4(2) . . 2
C2 C3 H3A 119.3
N2 C3 H3A 119.3
N2 C4 N1 115.4(2) . . 2
N2 C4 S1 124.35(17)

N1 C4 S1 120.22(18) 7
C6 C5 C10 118.5(3) . . 7

LR S N B S N S S Y]

[ACRLV]

Ce C5 Pl 117.2(2) . . 2
Cl0 C5 Pl 124.1(2) . . 7
C5 C6 C7 120.3(3) . . 2

C5 C6 H6A 119.8

C7 Cé6 Ho6A 119.8 .7

c8 C7 C6 120.8(3) . . ?
C8 C7 H7A 119.6

C6 C7 HTA 119.6 .2

C7 C8 C9 119.6(3) . . ?
C7 C8 H8A 120.2

C9 C8 H8A 120.2 .7

c8 C9 C10 120.1(3) . . 7



C8 C9 HSA 119.9

Cl0 C9 HO9A 119.9

C9 C10 C5 120.5(3)
C9 C10 HI1OA 119.7
C5 C10 H10A 119.7

Cle
Cle
Ccl2
Cl3
Cl3
Cl1
Cl4
Cl4
Cl2
Cl5
Cl5
Cl3
Ccl4
Ccl4
Cle
Cl1
Cl1
Clb
cl8
Cl8
C22
Cl9
Cl9
Cc1l7
C20
Cc20
Ccl8
C1l9
Cl9
c21
c20
C20
C22
c21
c21
Cc1l7
Cc28
Cc28
C24
C25
C25
C23
C26
C26
C24
C25
C25
c27
C26

Cl1
Cl1l
Cl1
Cl2
Cl2
Ccl2
Cl3
Cl3
Cl3
Ccl4
Ccl4
Cl4
Cl5
Clb
Cl5
Cle
Cle
Cle
Cc1l7
Cc1l7
Cl7
cl8
Ccl8
cl8
Cl9
C1l9
Cl9
c20
C20
C20
cz21
c21
c21
C22
C22
C22
C23
C23
C23
Cc24
C24
Cc24
C25
C25
C25
C26
C26
C26
c27

Cl2z 119.0(3)
Pl 123.3(2)
P1 117.7(2)

Cll 120.4(3)

H12A 119.8
H12A 119.8
Cl2 120.0(3)
H13A 120.0
H13A 120.0
Cl3 120.2(3)
H14A 119.9
H14A 119.9
Cle 120.5(3)
H15A 119.8
H15A 119.8
Cl5 119.9(3)
H16A 120.0
H16A 120.0
C22 117.6(3)
P1 118.7(2)
P1 123.7(2)

Cl7 121.2(3)

H18A 119.4
H18A 119.4
Cl8 120.4(3)
H19A 119.8
H19A 119.8
C21 119.6(3)
H20A 120.2
H20A 120.2
C22 120.1(3)
H21A 120.0
H21A 120.0
Cl7 121.0(3)
H22A 119.5
H22A 119.5
C24 118.5
P2 119.50
P2 121.99
C23 120.7
H24A 119.7
H24A 119.7
C24 120.4(3)
H25A 119.8
H25A 119.8
C27 119.7(3)
H26A 120.1
H26A 120.1
Cc28 120.2(3)

(2)
(18)
(19)
(3)

?

?

) D e



C26 C27 H27A 119.9 . . 2
C28 C27 H27A 119.9 . . ?
C23 €28 C27 120.5(2) . . 2
C23 C28 H28A 119.8 . . 7
C27 C28 H28A 119.8 . . ?
C34 C29 C30 118.9(2) . . ?
C34 C29 P2 123.5(2) . . 7
C30 €29 P2 117.59(19) . . 2
C31 C30 C29 120.6(3) . . 7
C31 €30 H30A 119.7 . . 2
C29 C30 H30A 119.7
C32 C31 C30 11%9.6(3) . . 2
C32 C31 H31Aa 120.2 . . 2
C30 C31 H31A 120.2
C33 €32 C31 120.5(3) . . 7
C33 C32 H32A 119.8

C31 C32 H32A 119.8 .7
C32 C33 C34 120.3(3) . . »
C32 C33 H33A 119.9 ?
C34 C33 H33A 119.9 .
C29 C34 C33 120.1(3) . . ?
C29 C34 H34A 119.9

C33 C34 H34A 119.9 .7
C36 C35 C40 118.7(2) . . ?
C36 C35 P2 122.9(2)

C40 C35 P2 118.4(2) . . =
C37 C36 C35 120.1(3) . . 7
C37 C36 H36A 120.0

C35 C36 H36A 120.0 . 7
C38 C37 C36 120.7(3) . . 2
C38 C37 H37A 119.7

C36 C37 H37A 119.7 .7
C37 €38 C39 120.0(3) . . 2
C37 C38 H38A 120.0

C39 C38 H38A 120.0 .7
C38 C39 C40 11%.6(3) . . 7
C38 C39 H39A 120.2

C40 C39 H39A 120.2 . 7
C39 C40 C35 120.9(3) . . 2
C39 C40 H40A 119.6
C35 C40 H40A 119.6

J

[AV]

D )

loop
_geom_torsion atom site label 1
_geom_torsion atom site label 2
_geom_torsion atom site label 3
_geom torsion atom site label 4
_geom_torsion

_geom torsion site symmetry 1
_geom_torsion site symmetry 2
_geom_torsion site symmetry 3
_geom_torsion site symmetry 4
_geom_torsion publ flag

P2 Cul 81 C4 152.17(9) . . . . 2



Pl Cul S1 C4 -73.99(9)
Cll Cul S1 C4 40.46(9)
P2 Cul P1 C5 -179.84(9)
Cll Cul P1 C5 -56.70(9)
S1 Cul P1 C5 56.23(9)
P2 Cul P1 Cl7 -61.09(
Cll Cul P1 C17 62.05(
S1 Cul P1 C17 174.97(
P2 Cul P1 Cl11 61.26(10

10)
9)
9)
)

Cll Cul P1 C11 -175.60(10)

S1 Cul Pl Cl1 -62.68(10)
Pl Cul P2 C35 -61.34(9)

Cll Cul P2 C35 173.52(9)

S1 Cul P2 C35 60.15(9)
P1 Cul P2 C29 59.99(9)
Cll Cul P2 C29 -65.16(9)
S1 Cul P2 C29 -178.53(9)
Pl Cul P2 C23 175.56(8)
Cll Cul P2 C23 50.42(9)
S1 Cul P2 C23 -62.96(9)
C4 N1 C1 O1 179.6(3)

C4 N1 C1 Cc2 1.0¢(5)

0l C1 C2 C3 -178.3(4)
N1 C1 C2 C3 0.1(5)

Cl C2 C3 N2 -0.8(5)

C4 N2 C3 C2 0.4(5)

C3 N2 C4 N1 0.6(4)

C3 N2 C4 S1 -177.0(2)
Cl N1 C4 N2 -1.4(4)

Cl N1 C4 S1 176.4(3) .
Cul S1 C4 N2 -40.2(2)
Cul S1 C4 N1 142.3(2)
Cl7 P1 C5 C6 -76.2(3)
Cll P1 C5 C6 175.7(2)
Cul P1 C5 C6 49.8(3)
Cl7 P1 C5 C10 100.8(3)
Cll P1 C5 C10 -7.3(3)
Cul P1 C5 C10 -133.2(3)
Cl0 C5 C6 C7 -1.5(5)

P1 C5 C6 C7 175.7(3)

C5 C6 C7 C8 1.8(6)

C6 C7 C8 C9 -1.4(7)

C7 C8 C9 C10 0.6(7)

C8 C9 C10 C5 -0.3(6)

Cé6 C5 C10 C9 0.8(5)

P1 C5 C10 CS -176.2(3)
C5 P1 C11 Cle 104.1(2)
Cl7 P1 Cl1 Cle -1.5(3)
Cul P1 Cl11 Cleée -129.4(2)
C5 P1 Cl11 Cl1l2 -76.1(2)
Cl7 P1 Cl1 Cl12 178.3(2)
Cul P1 CI11 C12 50.4(2)
Clée C1l1 C1l2 C13 0.2(5)
P1 Cl11 Cl12 C13 -179.6(3)

D )



Cll Cl12 C13 Cl14 0.0¢(5)
Cl2 C13 C14 C15 -0.2(5)
Cl3 C14 C15 Cl6 0.2(5)
Cl2 C11 Cle C15 -0.3(4)
P1 C11 Cl6 C15 179.6(2)
Cl4 C15 Cle C11 0.0¢(5)
C5 P1 C17 C18 147.9(2)
Cl1l P1 C17 C18 -106.3(3)
Cul P1 Cl17 C18 21.4(3)
C5 P1 C17 C22 -31.7(3)
Cll P1 C17 C22 74.1(3)
Cul P1 Cl7 C22 -158.2(2)
C22 C17 C18 C19 -0.5(5)
P1 C17 C18 C19 179.8(3)
Cl7 C18 C19 Cc20 0.8(7)
Cl8 C19 C20 Cc21 -0.8(7)
Cl9 C20 C21 C22 0.4(7)
C20 C21 Cc22 C17 -0.1(6
Cl8 C17 C22 C21 0.2(5)
P1 C17 C22 C21 179.8(3)
C35 P2 C23 C28 -96.1(2)
C29 P2 C23 C28 157.1(2)
Cul P2 C23 C28 34.5(2)
C35 P2 C23 C24 82.5(2)
C29 P2 C23 C24 -24.4(2
Cul P2 C23 C24 -146.9(
C28 C23 C24 C25 0.9(4)
P2 C23 C24 C25 -177.7(2)
C23 C24 C25 C26 0.2(5)
C24 C25 C26 C27 -1.2(5)
C25 C26 C27 C28 1.1(5)
C24 C23 C28 C27 -1.0(4)
P2 C23 C28 C27 177.6(2)
C26 C27 C28 C23 0.0(4)
C35 P2 C29 C34 7.3(2)

)

C23 P2 C29 C34 114.7(2)
Cul P2 C29 C34 -122.2(2)
C35 P2 C29 C30 -173.8(2)
C23 P2 C29 C30 -66.4(2)
Cul P2 C29 C30 56.7(2)
C34 C29 C30 C31 -0.7(4
P2 C29 C30 C31 -179.7(
C29 C30 C31 €32 0.9(5)
C30 C31 C32 C33 -0.1(5)
C31 C32 C33 C34 -0.9(6)
C30 C29 C34 C33 -0.3(4)
P2 C29 C34 C33 178.6(2)
C32 C33 C34 C29 1.1(5)
C29 P2 C35 C36 91.6(2)
C23 P2 C35 C36 -13.7(2
Cul P2 C35 C36 -142.0(
C29 P2 C35 C40 -88.0(2
C23 P2 C35 C40 166.7(2
Cul P2 C35 C40 38.4(2)

) .
2)

) .
2)

) .
2)
)

)



C40 C35 C36 C37 0.8¢(4) . . . . 2
P2 C35 C36 C37 -178.7(2) . . . . ?
C35 C36 C37 €38 1.0(5) . . . . 2
C36 C37 C38 €39 -2.0(5) . . . . 7
C37 C38 C39 C40 1.1(5)

C38 C39 C40 C35 0.7(5)

C36 C35 C40 C39 -1.7(4)

P2 C35 C40 C39 177.9(2)

loop

_geom_hbond atom site label D
_geom_hbond atom site label H
_geom_hbond atom site label A

_geom_hbond distance DH

_geom_hbond distance HA

_geom_hbond distance DA

_geom_hbond angle DHA

_geom_hbond site symmetry A

N1 HINA O1 0.851(17) 2.013(19) 2.852(3) 168(3) 2 755
N1 HINA N1 0.851(17) 3.11(3) 3.724(4) 131(3) 2 755
N2 H2NA Cl11 0.857(17) 2.311(19) 3.128(2) 159(3)
Cl2 HI1I2A S1 0.95 2.83 3.676(3) 148.6

_diffrn measured fraction theta max 0.997
_diffrn reflns theta full 25.00
_diffrn measured fraction theta full 0.997
_refine diff density max 0.546
_refine diff density min -0.381
_refine diff density rms 0.064

#===end

data 4

audit creation method SHELXL-97

_chemical name systematic
?
_chemical name common
_chemical melting point :
_chemical formula moiety 'C76 H63 Cl Cu2 N2 P4 S2'
chemical formula sum
'C76 H63 Cl Cu2 N2 P4 s2'
chemical formula weight 1354.81

loop

_atom type symbol

_atom type description

_atom type scat dispersion real
_atom type scat dispersion imag
_atom_type scat source

'cr ¢’ 0.0033 0.0016



'International Tables Vol C Tables 4.2.6.8 and
"H' 'H' 0.0000 0.0000

'International Tables Vol C Tables 4.2.6.8 and
'N' 'N' 0.00061 0.0033

'International Tables Vol C Tables 4.2.6.8 and
'p!’ 'p!’ 0.1023 0.0942

'"International Tables Vol C Tables 4.2.6.8 and
'S 'St 0.12406 0.1234

'"International Tables Vol C Tables 4.2.6.8 and
'Cu' 'Ccu' 0.3201 1.2651

'"International Tables Vol C Tables 4.2.6.8 and
'Cl' 'Ccl' 0.1484 0.1585

'International Tables Vol C Tables 4.2.6.8 and

_symmetry cell setting Triclinic
_symmetry space group name H-M p-1
_symmetry space group name Hall '-P 1'

loop
_symmetry equiv _pos_as xyz
'X, y, Zl

] \}
-X, TYr ~Z

_cell length a 17.6065(5)
_cell length b 18.9904 (6)
_cell length c 22.8262(7)
_cell angle alpha 66.994 (3)
_cell angle beta 69.512(3)
_cell angle gamma 81.169(3)
_cell volume 6579.4 (3)
_cell formula units 7 4

_cell measurement temperature 173(2)
_cell measurement reflns used 18388

_cell measurement theta min 3.20

_cell measurement theta max 32.28
_exptl crystal description plate
_exptl crystal colour yellow
_exptl crystal size max 0.24
_exptl crystal size mid 0.18
_exptl crystal size min 0.12
_exptl crystal density meas ?

_exptl crystal density diffrn 1.368
_exptl crystal density method 'not measured'
_exptl crystal F 000 2800
_exptl absorpt coefficient mu 0.893
_exptl absorpt correction type multi-scan
_exptl absorpt correction T min 0.8142
_exptl absorpt correction T max 0.9004

_exptl absorpt process details
'CrysAlisRED; Oxford Diffraction, 2007."'

_exptl special details

I3



_diffrn ambient temperature 173(2)

_diffrn radiation wavelength 0.71073

_diffrn radiation type MoK\a

_diffrn radiation source 'Enhance (Mo) X-ray Source'
_diffrn radiation monochromator 'graphite'

_diffrn measurement device type 'Xcalibur, Eos, Gemini'
_diffrn detector area resol mean 16.1500

_diffrn measurement method

' \w scans'

_diffrn reflns number 77752
_diffrn reflns av R equivalents 0.0475
_diffrn reflns av sigmal/netI 0.0717
_diffrn reflns limit h min -23
_diffrn reflns limit h max 23
_diffrn reflns limit k min -24
_diffrn reflns limit k max 24
_diffrn reflns limit 1 min -30
_diffrn reflns limit 1 max 28
_diffrn reflns theta min 3.21
_diffrn reflns theta max 27.88
_reflns number total 31317
_reflns number gt 19640

_reflns threshold expression

_computing data collection
2010)"

'<i>CrysAlisPRO</i>

>2sigma (I)

_computing cell refinement '<i>CrysAlisPRO</i>

2010) "

_computing data reduction '<i>CrysAlisRED</i>

2010) "

_computing structure solution '<i>SHELXS97</1i> (Sheldrick,
_computing structure refinement '<i>SHELXL97</i> (Sheldrick,
_computing molecular graphics '<i>SHELXTL</i> (Bruker,

_computing publication material

_refine special details

I3

Refinement of <i>F</i>"2" against ALL reflections.

factor

<i>wWR</i> and goodness of fit <i>S</i> are based on <i>F</i>"2",

conventional

<i>R</i>-factors <i>R</i> are based on <i>F</i>,

for

negative <i>F</i>"2”. The threshold expression of <i>F</i>"2" >
\s (<i>F</i>"2") 1is used only for calculating <i>R</i>-factors(gt)

<i>ete</i>.

and is not relevant to the choice of reflections for refinement.
<i>R</i>-factors based on <i>F</i>"2" are statistically about twice as

large

as those based on <i>F</i>, and <i>R</i>-

be

'<i>SHELXTL</i> (Bruker,

(Oxford Diffraction,
(Oxford Diffraction,

(Oxford Diffraction,

The weighted <i>R</i>-

with <i>F</i> set to zero

factors based on ALL data will



even larger.

4

_refine ls structure factor coef Fsqgd
_refine 1ls matrix type full
_refine 1s weighting scheme calc
~refine 1s weighting details
'calc w=1/[\s"2"(Fo"2")+(0.0449P)"2"+1.9596P] where P=(Fo"2"+2Fc"2")/3"

_atom sites solution primary direct
_atom sites solution secondary difmap
_atom sites solution hydrogens geom
_refine 1ls hydrogen treatment mixed
_refine ls extinction method none
_refine ls extinction coef ?
_refine 1ls number reflns 31317
_refine 1s number parameters 1573
_refine 1s number restraints 2
_refine 1s R factor all 0.1037
_refine 1s R factor gt 0.0542
_refine 1s wR factor ref 0.1234
_refine 1s wR factor gt 0.1041
_refine 1ls goodness of fit ref 1.016
_refine 1ls restrained S all 1.016
_refine 1s shift/su max 0.001
_refine 1s shift/su mean 0.000

loop

_atom_site label

_atom site type symbol

_atom site fract x

_atom site fract y

_atom site fract z

_atom site U iso or equiv

_atom site adp type

_atom site occupancy

_atom site symmetry multiplicity

_atom _site calc flag

_atom _site refinement flags

_atom site disorder assembly

_atom site disorder group

Cul Cu 0.66897(2) 0.99612(2) 0.147577(18) 0.03256(9) Uani 1 1 d
Cu2 Cu 0.50575(2) 0.81293(2) 0.341779(18) 0.03244(9) Uani 1 1 d

Cll C1 0.61996(4) 0.87849(5) 0.24295(4) 0.03981(19) Uani 1 1 d
S1 s 0.56195(5) 1.06555(5) 0.11185(4) 0.0432(2) Uani 1 1 d

52 S 0.40372(5) 0.90315(5) 0.36308(4) 0.0415(2) Uani 1 1 d .
P1 P 0.72329(5) 1.05499(5) 0.19377(4) 0.03383(18) Uani 1 1 d
P2 P 0.74673(5) 0.95201(5) 0.06491(4) 0.03309(18) Uani 1 1 d
P3 P 0.45571(5) 0.74268(5) 0.30176(4) 0.03232(18) Uani 1 1 d
P4 P 0.56278(5) 0.75509(5) 0.42429(4) 0.03051(17) Uani 1 1 d
N1 N 0.46692(14) 0.98950(15) 0.23477(13) 0.0342(6) Uani 1 1 d D
HIN H 0.5115(14) 0.9617(16) 0.2391(15) 0.041 Uiso 1 1 d D

N2 N 0.32813(18) 1.0077(2) 0.28247(18) 0.0606(9) Uani 1 1 d

Cl C 0.39838(18) 0.97056(19) 0.28893(16) 0.0357(7) Uani 1 1 d
C2 C 0.3325(2) 1.0610(2) 0.2206(2) 0.0656(12) Uani 1 1 d



H2B H 0.2834 1.0866 0.2148 0.079 Uiso 1 1 calc R

C3 C 0.4002(2) 1.0808(2) 0.16665(18) 0.0455(9) Uani 1 1 d

H3A H 0.3982 1.1187 0.1250 0.055 Uiso 1 1 calc R

C4 C 0.47168(18) 1.04469(18) 0.17387(16) 0.0364(7) Uani 1 1 d
C5 C 0.78709(19) 1.13640(19) 0.13354(15) 0.0372(7) Uani 1 1 d
Co C 0.8668(2) 1.1419(2) 0.12809(19) 0.0611(11) Uani 1 1 d

H6A H 0.8916 1.1017 0.1565 0.073 Uiso 1 1 calc R

C7 C 0.9104(3) 1.2059(3) 0.0812(2) 0.0843(15) Uani 1 1 d

H7A H 0.9648 1.2096 0.0786 0.101 Uiso 1 1 calc R

C8 C 0.8777(3) 1.2634(3) 0.0389(2) 0.0727(13) Uani 1 1 d

H8A H 0.9091 1.3065 0.0063 0.087 Uiso 1 1 calc R

C9 C 0.7993(3) 1.2589(2) 0.0436(2) 0.0630(11) Uani 1 1 d

HO9A H 0.7754 1.2993 0.0146 0.076 Uiso 1 1 calc R

Cl0 C 0.7544(2) 1.1957(2) 0.09051(18) 0.0510(9) Uani 1 1 d
H10E H 0.6998 1.1930 0.0931 0.061 Uiso 1 1 calc R

Cll C 0.65187(19) 1.09670(19) 0.25249(15) 0.0376(7) Uani 1 1 d
Cl2 C 0.6676(2) 1.1624(2) 0.2587(2) 0.0610(11) Uani 1 1 d

HI12E H 0.7171 1.1882 0.2311 0.073 Uiso 1 1 calc R

Cl3 C 0.6118(3) 1.1905(3) 0.3048(2) 0.0729(13) Uani 1 1 d

H13J H 0.6237 1.2349 0.3093 0.087 Uiso 1 1 calc R

Cl4 C 0.5393(3) 1.1545(3) 0.3441(2) 0.0653(11) Uani 1 1 d

H14E H 0.5003 1.1747 0.3748 0.078 Uiso 1 1 calc R

Cl5 C 0.5237(2) 1.0896(2) 0.33864(18) 0.0549(10) Uani 1 1 d
H15A H 0.4740 1.0641 0.3663 0.066 Uiso 1 1 calc R

Cle C 0.5797(2) 1.0605(2) 0.29307(16) 0.0439(8) Uani 1 1 d
H16A H 0.5682 1.0151 0.2899 0.053 Uiso 1 1 calc R

Cl7 C 0.78814(19) 0.99225(19) 0.24163(16) 0.0391(8) Uani 1 1 d
Cl8 C 0.7807(2) 0.9858(2) 0.30564(19) 0.0588(10) Uani 1 1 d
H18A H 0.7408 1.0155 0.3269 0.071 Uiso 1 1 calc R

Cl9 C 0.8312(3) 0.9360(3) 0.3391(2) 0.0756(13) Uani 1 1 d
H19A H 0.8250 0.9313 0.3835 0.091 Uiso 1 1 calc R

C20 C 0.8890(3) 0.8940(3) 0.3094(2) 0.0685(12) Uani 1 1 d
H20A H 0.9244 0.8613 0.3324 0.082 Uiso 1 1 calc R

C21 C 0.8969(2) 0.8985(2) 0.2463(2) 0.0657(11) Uani 1 1 d
H21A H 0.9367 0.8680 0.2258 0.079 Uiso 1 1 calc R

C22 C 0.8465(2) 0.9476(2) 0.2125(2) 0.0536(10) Uani 1 1 d
H22A H 0.8521 0.9507 0.1686 0.064 Uiso 1 1 calc R

C23 C 0.79345(17) 1.0259(2) -0.01629(15) 0.0358(7) Uani 1
C24 C 0.8356(2) 1.0088(2) -0.07368(17) 0.0498(9) Uani 1 1
H24A H 0.8385 0.9576 -0.0719 0.060 Uiso 1 1 calc R

C25 C 0.8731(2) 1.0666(3) -0.13325(18) 0.0618(11) Uani 1 1 d
H25A H 0.9024 1.0548 -0.1721 0.074 Uiso 1 1 calc R

C26 C 0.8682(2) 1.1410(3) -0.13663(19) 0.0630(12) Uani 1 1 d
H26A H 0.8948 1.1802 -0.1775 0.076 Uiso 1 1 calc R

C27 C 0.8253(2) 1.1584(2) -0.0815(2) 0.0613(11) Uani 1 1 d
H27A H 0.8205 1.2101 -0.0842 0.074 Uiso 1 1 calc R

C28 C 0.7886(2) 1.1008(2) -0.02124(18) 0.0480(9) Uani 1 1 d
H28A H 0.7596 1.1133 0.0173 0.058 Uiso 1 1 calc R

C29 C 0.8323(2) 0.8883(2) 0.08036(16) 0.0401(8) Uani 1 1 d
C30 C 0.8178(2) 0.8191(2) 0.13351(19) 0.0572(10) Uani 1 1 d
H30A H 0.7639 0.8064 0.1625 0.069 Uiso 1 1 calc R

C31 C 0.8812(3) 0.7679(3) 0.1451(2) 0.0709(12) Uani 1 1 d
H31A H 0.8701 0.7193 0.1803 0.085 Uiso 1 1 calc R

C32 C 0.9588(3) 0.7871(3) 0.1063(2) 0.0853(1l6) Uani 1 1 d

1d
d



H32A H 1.0020 0.7520 0.1143 0.102 Uiso 1 1 calc R

C33 C 0.9746(3) 0.8563(3) 0.0562(2) 0.0844(15) Uani 1 1 d
H33A H 1.0292 0.8700 0.0298 0.101 Uiso 1 1 calc R

C34 C 0.9120(2) 0.9076(3) 0.04293(19) 0.0602(11) Uani 1 1 d
H34A H 0.9240 0.9563 0.0079 0.072 Uiso 1 1 calc R

C35 C 0.68943(18) 0.8983(2) 0.04303(15) 0.0378(7) Uani 1 1 d
C36 C 0.6268(2) 0.9356(2) 0.0204(2) 0.0576(10) Uani 1 1 d
H36A H 0.6154 0.9878 0.0155 0.069 Uiso 1 1 calc R

C37 C 0.5796(2) 0.8982(3) 0.0046(2) 0.0663(12) Uani 1 1 d
H37A H 0.5356 0.9248 -0.0103 0.080 Uiso 1 1 calc R .

C38 C 0.5951(2) 0.8251(3) 0.0102(2) 0.0656(12) Uani 1 1 d
H38A H 0.5631 0.8005 -0.0020 0.079 Uiso 1 1 calc R .

C39 C 0.6562(3) 0.7861(3) 0.0331(3) 0.0967(17) Uani 1 1 d
H39A H 0.6668 0.7339 0.0379 0.116 Uiso 1 1 calc R .

C40 C 0.7036(3) 0.8235(3) 0.0498(3) 0.0824(15) Uani 1 1 d
H40A H 0.7465 0.7961 0.0662 0.099 Uiso 1 1 calc R

C41 C 0.52670(19) 0.6847(2) 0.25773(16) 0.0408(8) Uani 1 1 d
C42 C 0.5110(2) 0.6635(2) 0.21179(19) 0.0578(10) Uani 1 1 d
H42A H 0.4620 0.6798 0.2013 0.069 Uiso 1 1 calc R

C43 C 0.5668(3) 0.6182(3) 0.1808(2) 0.0735(13) Uani 1 1 d
H43A H 0.5561 0.6040 0.1489 0.088 Uiso 1 1 calc R

C44 C 0.6370(3) 0.5941(3) 0.1961(3) 0.0802(14) Uani 1 1 d
H44A H 0.6750 0.5630 0.1751 0.096 Uiso 1 1 calc R

C45 C 0.6524(3) 0.6149(3) 0.2416(2) 0.0831(15) Uani 1 1 d
H45A H 0.7013 0.5981 0.2522 0.100 Uiso 1 1 calc R

C46 C 0.5980(2) 0.6600(2) 0.2722(2) 0.0586(11) Uani 1 1 d
H46A H 0.6097 0.6742 0.3036 0.070 Uiso 1 1 calc R

C47 C 0.37506(18) 0.67782(19) 0.36579(15) 0.0367(7) Uani 1 1 d
C48 C 0.3666(2) 0.60044(2) 0.37052(19) 0.0523(9) Uani 1 1 d
H48A H 0.4060 0.5831 0.3408 0.063 Uiso 1 1 calc R

C49 C 0.2999(2) 0.5617(2) 0.4192(2) 0.0637(11) Uani 1 1 d
H49A H 0.2937 0.5114 0.4222 0.076 Uiso 1 1 calc R

C50 C 0.2435(2) 0.5915(2) 0.46264(19) 0.0565(10) Uani 1 1 d
H50A H 0.1984 0.5618 0.4957 0.068 Uiso 1 1 calc R

C51 C 0.2517(2) 0.6637(2) 0.45869(18) 0.0507(9) Uani 1 1 d
H51A H 0.2121 0.6844 0.4887 0.061 Uiso 1 1 calc R

C52 C 0.31725(18) 0.7064(2) 0.41109(16) 0.0417(8) Uani 1 1 d
H52A H 0.3231 0.7562 0.4092 0.050 Uiso 1 1 calc R

C53 C 0.40547(18) 0.80304(19) 0.24075(15) 0.0356(7) Uani 1 1
C54 C 0.32352(19) 0.7986(2) 0.25184(17) 0.0508(9) Uani 1 1 d
H54A H 0.2920 0.7599 0.2906 0.061 Uiso 1 1 calc R

C55 C 0.2877(2) 0.8506(3) 0.20626(19) 0.0656(12) Uani 1 1 d
H55A H 0.2315 0.8474 0.2140 0.079 Uiso 1 1 calc R

C56 C 0.3321(2) 0.9060(2) 0.15063(19) 0.0607(11) Uani 1 1 d
H56A H 0.3067 0.9420 0.1202 0.073 Uiso 1 1 calc R

C57 C 0.4137(2) 0.9100(2) 0.13848(18) 0.0566(10) Uani 1 1 d
H57A H 0.4451 0.9481 0.0991 0.068 Uiso 1 1 calc R

C58 C 0.4500(2) 0.8587(2) 0.18347(17) 0.0491(9) Uani 1 1 d
H58A H 0.5065 0.8618 0.1749 0.059 Uiso 1 1 calc R

C59 C 0.65690(18) 0.70284(18) 0.39852(15) 0.0343(7) Uani 1 1
C60 C 0.72183(19) 0.7457(2) 0.34796(16) 0.0426(8) Uani 1 1 d
H60A H 0.7172 0.7999 0.3308 0.051 Uiso 1 1 calc R

C6l C 0.7932(2) 0.7101(2) 0.32226(18) 0.0501(9) Uani 1 1 d
H61A H 0.8376 0.7401 0.2883 0.060 Uiso 1 1 calc R

d

d



Ce62 C 0.8004(2)
H62A H 0.8490 0.6078 0.3268 0.064 Uiso 1 1 calc R
Ce3 C 0.7374(2)
H63A H 0.7423 0.5347 0.4116 0.064 Uiso 1 1 calc R
Ce4 C 0.6659(2)
H64A H 0.6232 0.5939 0.4590 0.053 Uiso 1 1 calc R

C65 C 0.49911(18)

Ceb6 C 0.4662(2)

H66A H 0.47390 O.

Ce7 C 0.4150(3)

H67A H 0.3940 0.

C68 C 0.3947(3)

H68A H 0.3589 0.

C69 C 0.4261(3)

H69A H 0.4121 0.

C70 C 0.4778(2)

H70A H 0.4991 0.
C71 C 0.59529(17)
C72 C 0.64838(19)
H72A H 0.6689 0.

C73 C 0.6716(2)

H73A H 0.7078 0.

C74 C 0.6423(2)

H74A H 0.6580 0.

C75 C 0.5906(2)

H75A H 0.5709 0.

0.6320(2)

0.5889(2) O.

0.62418(19)

0.68388 (18
0.6282(2) O.
6272 0.4469
0.5740(3) O.
5354 0.5385
0.5763(3) O.
5397 0.6456
0.6313(3) O.
6326 0.6609
0.6850(2) 0.
7231 0.5704
0.81549 (18
0.7885(2)

0.34548(19)

3955(2)

0.42307(18)

) 0.49905(16)
0.0548(10)

4906 (2)

0.0533(10) Uani 1 1 d

0.0535(10)

0.0440 (8)

0.0374(7)
Uani 1 1 d

Uani 1 1 d

Uani 1 1 d

Uani 1 1

0.066 Uiso 1 1 calc R

5449 (3)

0.0828(15)

Uani 1 1 d

0.099 Uiso 1 1 calc R

6083 (3)

0.0927(17)

Uani 1 1 d

0.111 Uiso 1 1 calc R

6171 (2)

0.0799(14)

Uani 1 1 d

0.096 Uiso 1 1 calc R

56343 (17)

0.0509(9)

Uani 1 1 d

0.061 Uiso 1 1 calc R

) 0.45674(14)
0.49388(16)

0.0311(7)
0.0412(8)

=
=

Uani
Uani 1

7374 0.5030 0.049 Uiso 1 1 calc R

0.8354(2)

0.51771(18)

0.0474(9)

Uani 1 1 d

8165 0.5433 0.057 Uiso 1 1 calc R

0.9096 (2)

0.50452(17)

0.0481(9)

Uani 1 1 d .

9417 0.5213 0.058 Uiso 1 1 calc R

0.9372(2)

0.46721(17)

0.0489(9)

Uani 1 1 d

9886 0.4578 0.059 Uiso 1 1 calc R

d

=
(o}

d .
d

C76 C 0.56677(18) 0.89024(19) 0.44316(16) 0.0384(7) Uani 1 1 d
H76A H 0.5308 0.9095 0.4173 0.046 Uiso 1 1 calc R

Cu3 Cu 0.19219(2) 0.47216(2) 0.157014(18) 0.03515(10) Uani 1 1
Cud4 Cu -0.00899(2) 0.31592(2) 0.344553(18) 0.03411(9) Uani 1 1
Cl2 C1 0.12184(5) 0.36378(5) 0.25593(4) 0.0438(2) Uani 1 1 d .
S3 S 0.10305(5) 0.53649(6) 0.09817(4) 0.0506(2) Uani 1 1 d

S4 S -0.09540(5) 0.42375(5) 0.34660(4) 0.0490(2) Uani 1 1 d

P5 P 0.28133(5) 0.40793(5) 0.09373(4) 0.0387(2) Uani 1 1 d . .
P6 P 0.23353(4) 0.54404(5) 0.20044(4) 0.03054(17) Uani 1 1 d .
P7 P 0.03013(4) 0.25618(5) 0.43748(4) 0.02957(17) Uani 1 1 d .
P8 P -0.06553(5) 0.25143(5) 0.30380(4) 0.03462(19) Uani 1 1 d
N3 N -0.01053(15) 0.48745(16) 0.21751(14) 0.0386(6) Uani 1 1 d D
H3N H 0.0273(16) 0.4551(16) 0.2308(15) 0.046 Uiso 1 1 d D

N4 N -0.14784(19) 0.5200(2) 0.24499(18) 0.0674(10) Uani 1 1 d
C77 C -0.0846(2) 0.48010(19) 0.26466(17) 0.0416(8) Uani 1 1 d
C78 C -0.1296(2) 0.5637(3) 0.1779(2) 0.0711(13) Uani 1 1 d

H78A H -0.1733 0.5913 0.1630 0.085 Uiso 1 1 calc R
C79 C -0.0556(2)
H79A H -0.0479 0.6036 0.0855 0.059 Uiso 1 1 calc R

C80 C 0.00683(19)

C81 C 0.3426(2)
C82 C 0.4261(2)
H82A H 0.4542 0.4178 0.0073 0.066 Uiso 1 1 calc R
C83 C 0.4682(3)
H83A H 0.5250 0.5012 -0.0983
C84 C 0.4297(3)
H84A H 0.4591 0.6016 -0.1594
C85 C 0.3480(3)

0.5715(2)

0.53188 (19
0.4682(2)
0.4588(2)

0.5087(3) -0

0.5682(3) -0

0.5800(3) -0

0.13109(18)

) 0.15136(16)
0.01008(16)
-0.01736(18)

.0801(2)

0.0437(8)

0.0699(12)

0.0387(7)

0.0548(10)

0.0491(9) Uani 1 1 d

=

Uani
Uani 1 1
Uani 1

o=
Q. .

(o}

Uani 1 1

0.084 Uiso 1 1 calc R

.1160(2)

0.0717(13)

Uani 1 1 d

0.086 Uiso 1 1 calc R

.0893(2)

0.0716(13)

Uani 1 1 d



H85A H 0.3209 0.6222 -0.1139 0.086 Uiso 1 1 calc R

C86 C 0.3052(2) 0.5305(2) -0.02662(18) 0.0606(11) Uani 1 1 d
H86A H 0.2488 0.5395 -0.0084 0.073 Uiso 1 1 calc R

C87 C 0.35201(18) 0.34304(19) 0.13249(16) 0.0389(8) Uani 1 1 d
C88 C 0.4051(2) 0.2932(2) 0.10454(18) 0.0486(9) Uani 1 1 d
H88A H 0.4051 0.2922 0.0632 0.058 Uiso 1 1 calc R

C89 C 0.4572(2) 0.2457(2) 0.1367(2) 0.0579(10) Uani 1 1 d

H89A H 0.4943 0.2134 0.1165 0.070 Uiso 1 1 calc R

C90 C 0.4561(2) 0.2443(2) 0.1971(2) 0.0607(11]) Uani 1 1 d

HO90A H 0.4924 0.2114 0.2189 0.073 Uiso 1 1 calc R

C91 C 0.4023(2) 0.2908(2) 0.2265(2) 0.0611(11]) Uani 1 1 d

H91A H 0.4005 0.2892 0.2691 0.073 Uiso 1 1 calc R

C92 C 0.3508(2) 0.3399(2) 0.19427(18) 0.0487(9) Uani 1 1 d
H92A H 0.3139 0.3720 0.2149 0.058 Uiso 1 1 calc R
C93 C 0.2296(2) 0.3446(2) 0.0770(2) 0.0523(10) Uani
C94 C 0.2059(3) 0.3678(3) 0.0211(3) 0.0824(14) Uani
H94A H 0.2205 0.4169 -0.0127 0.099 Uiso 1 1 calc R .
C95 C 0.1599(4) 0.3190(4) 0.0137(4) 0.109(2) Uani 1 1 d

H95A H 0.1413 0.3359 -0.0241 0.131 Uiso 1 1 calc R .

C96 C 0.1426(3) 0.2485(4) 0.0603(4) 0.110(2) Uani 1 1 d

H96A H 0.1137 0.2150 0.0541 0.131 Uiso 1 1 calc R

C97 C 0.1656(3) 0.2239(4) 0.1162(3) 0.105(2) Uani 1 1 d

HO97A H 0.1525 0.1740 0.1489 0.126 Uiso 1 1 calc R

C98 C 0.2086(3) 0.2726(3) 0.1249(2) 0.0765(13) Uani 1 1 d

HO98A H 0.2236 0.2562 0.1644 0.092 Uiso 1 1 calc R

C99 C 0.29249(17) 0.49179(18) 0.25666(14) 0.0327(7) Uani 1 1 d

[EEE.

1d
1d

=

C100 C 0.25543(19) 0.43046(19) 0.31407(15) 0.0403(8) Uani 1 1 d
H10C H 0.2007 0.4192 0.3236 0.048 Uiso 1 1 calc R

Cl01 C 0.2975(2) 0.3861(2) 0.35715(17) 0.0520(9) Uani 1 1 d
HI10A H 0.2715 0.3450 0.3967 0.062 Uiso 1 1 calc R

Cl02 C 0.3772(2) 0.4014(2) 0.34274(19) 0.0580(10) Uani 1 1 d
H10B H 0.4064 0.3704 0.3722 0.070 Uiso 1 1 calc R

Cl03 C 0.4147(2) 0.4610(2) 0.2861(2) 0.0579(10) Uani 1 1 d

H10D H 0.4699 0.4710 0.2763 0.070 Uiso 1 1 calc R

Cl04 C 0.37264(19) 0.5068(2) 0.24305(17) 0.0435(8) Uani 1 1 d
HI10F H 0.3987 0.5485 0.2042 0.052 Uiso 1 1 calc R

Cl05 C 0.29875(17) 0.62255(18) 0.13623(14) 0.0331(7) Uani 1 1 d
Cl06 C 0.3317(2) 0.6212(2) 0.07278(17) 0.0495(9) Uani 1 1 d
H10J H 0.3209 0.5794 0.0640 0.059 Uiso 1 1 calc R

Cl107 C 0.3804(2) 0.6796(3) 0.02119(18) 0.0604(11) Uani 1 1 d
H10I H 0.4025 0.6778 -0.0226 0.073 Uiso 1 1 calc R

Cl08 C 0.3967(2) 0.7395(2) 0.03325(19) 0.0545(10) Uani 1 1 d
HI10H H 0.4295 0.7799 -0.0023 0.065 Uiso 1 1 calc R

Cl09 C 0.3657(2) 0.7414(2) 0.0967(2) 0.0641(11) Uani 1 1 d

H10G H 0.3784 0.7824 0.1055 0.077 Uiso 1 1 calc R

Cl10 C 0.3160(2) 0.6838(2) 0.14783(19) 0.0566(10) Uani 1 1 d
H11C H 0.2934 0.6861 0.1914 0.068 Uiso 1 1 calc R

Cl11l C 0.15557(18) 0.59360(18) 0.24924(15) 0.0364(7) Uani 1 1 d
Cll2 C 0.1600(2) 0.6024(2) 0.30518(18) 0.0555(10) Uani 1 1 d
HI11A H 0.2048 0.5809 0.3209 0.067 Uiso 1 1 calc R

Cl13 C 0.0996(3) 0.6425(2) 0.33891(19) 0.0687(12) Uani 1 1 d
H11B H 0.1036 0.6485 0.3771 0.082 Uiso 1 1 calc R

Cll4 C 0.0348(2) 0.6731(2) 0.3171(2) 0.0669(12) Uani 1 1 d

HI11E H -0.0072 0.6995 0.3406 0.080 Uiso 1 1 calc R



Cl15
H11D
Clle
H11G
C1l17
Cl18
H11F
C1l19
H11H
Cl20
H12T
Ccl21
H12H
Cl22
H12G
Cl23
Cl24
H12F
Cl25
H12B
Cl26
H12A
Ccl27
H12D
Cl1l28
H12C
Cl29
C130
H13T
Cl31
H13E
Cl32
H13H
C1l33
H13F
Cl34
H13C
C135
Cl36
H13B
Cl37
H13G
C1l38
H13A
C139
H13D
C140
H14G
Cl41
Cl42
H14H
C1l43
H14cC
Cl44

C
H
C
H
C
C
H
C
H
C
H
C
H
C
H
C
C
H
C
H
C
H
C
H
C
H
C
C
H
C
H
C
H
C
H
C
H
C
C
H
C
H
C
H
C
H
C
H
C
C
H
C
H
C

0.

0307(2) 0.6656(2) 0.2608(2) 0.0613(11) U

ani 1 1 d

-0.0138 0.6879 0.2450 0.074 Uiso 1 1 calc R

0.

INeNeoNeolNololNoNohololoNolNoNoNolololololNolololNolo]

08974 (19) 0.6263(2) 0.22715(18) 0.0461(8

.0856 0.6215 0.1885 0.055 Uiso 1 1 calc R
.07465(17) 0.31598(18) 0.46278(14) 0.0308

.0546(2) 0.3930(2) 0.44457(16) 0.0433(8)

.0219 0.4150 0.4162 0.052 Uiso 1 1 calc R
.0824(2) 0.4385(2) 0.46782(19) 0.0570(10)
.0694 0.4916 0.4549 0.068 Uiso 1 1 calc R
.1287(2) 0.4063(3) 0.50945(19) 0.0593(11)
.1462 0.4372 0.5263 0.071 Uiso 1 1 calc R
.1499(2) 0.3310(2) 0.52710(18) 0.0510(9)

.1826 0.3096 0.5555 0.061 Uiso 1 1 calc R

.12342(18) 0.2854(2) 0.50348(15) 0.0397(8
.1388 0.2328 0.5153 0.048 Uiso 1 1 calc R
.10597(18) 0.17897(18) 0.43361(15) 0.0331
.0955(2) 0.1054(2) 0.48082(18) 0.0484(9)

.0479 0.0935 0.5188 0.058 Uiso 1 1 calc R
.1536(2) 0.0490(2) 0.4732(2) 0.0574(10) U
.1463 -0.0012 0.5063 0.069 Uiso 1 1 calc

.2219(2) 0.0655(2) 0.4180(2) 0.0538(10) U
.2612 0.0264 0.4122 0.065 Uiso 1 1 calc R
.2337(2) 0.1381(2) 0.37115(19) 0.0506(9)

.2816 0.1496 0.3334 0.061 Uiso 1 1 calc R
.17609(19) 0.1948(2) 0.37861(17) 0.0423(8
.1845 0.2451 0.3458 0.051 Uiso 1 1 calc R

.05131(17) 0.20957(18) 0.51436(15) 0.032
.10734(19) 0.1683(2) 0.51105(18) 0.0450(
.1023 0.1655 0.4692 0.054 Uiso 1 1 calc
.1697(2) 0.1316(2) 0.5668(2) 0.0529(10)
.2073 0.1036 0.5634 0.064 Uiso 1 1 calc
.1780(2) 0.1350(2) 0.62773(19) 0.0535(10
.2211 0.1094 0.6665 0.064 Uiso 1 1 calc
.1236(2) 0.1756(2) 0.63209(18) 0.0559(10
.1292 0.1783 0.6741 0.067 Uiso 1 1 calc
.06078(19) 0.2127(2) 0.57605(16) 0.0448(
.0236 0.2408 0.5798 0.054 Uiso 1 1 calc
.01065(18) 0.16959(19) 0.28511(16) 0.038
.0228(2) 0.1421(2) 0.24097(17) 0.0454(8)
.0579 0.1693 0.2156 0.054 Uiso 1 1 calc

.0154(2) 0.0758(2) 0.2336(2) 0.0576(10) U
.0060 0.0576 0.2035 0.069 Uiso 1 1 calc R
.0668(3) 0.0359(3) 0.2690(2) 0.0743(13) U
.0925 -0.0102 0.2641 0.089 Uiso 1 1 calc

.0806(3) 0.0631(3) 0.3115(3) 0.0897(17) U
.1167 0.0361 0.3360 0.108 Uiso 1 1 calc R
.0426(2) 0.1293(2) 0.3193(2) 0.0655(12) U

0533 0.1477 0.3488 0.079 Uiso 1 1 calc R
.16391(18) 0.2106(2) 0.36143(16) 0.0418¢(
.1877(2) 0.1389(2) 0.37298(18) 0.0561(10
.1523 0.1086 0.3496 0.067 Uiso 1 1 calc
.2622(3) 0.1111(3) 0.4181(2) 0.0739(13)
.2783 0.0622 0.4249 0.089 Uiso 1 1 calc
.3133(2) 0.1537(3) 0.4531(2) 0.0704(13)

) Uani 1 1 d

(7) Uani 1 1 d
Uani 1 1 d

Uani 1 1 d
Uani 1 1 d
Uani 1 1 d

)y Uani 1 1 d

(7) Uani 1 1 d
Uani 1 1 d

ani 1 1 d
R
ani 1 1 d

Uani 1 1 d
) Uani 1 1 d

7(7) Uani 1 1
8) Uani 1 1 d
R

Uani 1 1 d

R

) Uani 1 1 d
R

) Uani 1 1 d
R

8) Uani 1 1 d
R

2(7) Uani 1 1 d
Uani 1 1 d

R

ani 1 1 d

d

ani 1 1 d
R
ani 1 1 d

ani 1 1 d

8) Uani 1 1 d
) Uani 1 1 d
R

Uani 1 1 d

R

Uani 1 1 d



H14D
C1l45
H14T
Clde
H14B
C147
Cl1l48
H14F
Cl1l49
H14A
C150
H15C
Cl51
H15B

.3644 0.1342 0.4845 0.085 Uiso
.2906(2) 0.2238(3) 0.4429(2)
.3260 0.2534 0.4671 0.087 Uiso

0.

1 1 calc R
0722 (13) Uani 1 1 d
1 1 calc R

.2167(2) 0.2524(3)

.0874(2) 0.3113(2)
.0244 (2) 0.3435(2)
0.0297 0.3331 0.1703
-0.0378(3) 0.3904(3)
0.0068 0.4111 0.0707
.1142(4) 0.4073(3)

0.3976(2)

0.
.2015 0.3015 0.3910 0.071 Uiso 1 1 calc R
.22606 (17
.16901 (18)

)

0589 (10)

0.0422 (8)
0.0566(10)

Uani 1 1 d

Uani 1 1 d .
Uani 1 1 d

.068 Uiso 1 1 calc R
.1100(2) 0.0717(12) Uani
.086 Uiso 1 1 calc R

1

O O O O oo

.1075(3)

0.

0925 (17)

Uani 1

.1235 0.4394 0.0666 0.111 Uiso
.1771(4) 0.3783(4) 0.1635(3)
.2308 0.3915 0.1618 0.145 Uiso

0.

1 1 calc R
121(2) Uani 1
1 1 calc R

Cl52
H15D

.1656(3) 0.3294(3) 0.2240(2) 0.0860(15) Uani
.2107 0.3089 0.2629 0.103 Uiso 1 1 calc R

T OTD Q@D QD@D Q@mOmDm

loop
_atom site aniso label
_atom site aniso U 11
_atom site aniso U 22
_atom site aniso U 33
_atom site aniso U 23
_atom site aniso U 13
_atom site aniso U 12
Cul 0.03088(19) 0.0359(2) 0.0332(2)
Cu2 0.0352(2) 0.0299(2) 0.0343(2)
Cl1l 0.0309(4) 0.0349(5) 0.0396(4)
S1 0.0419(5) 0.0412(5) 0.0360(4)
S2 .0368(4)
Pl .0368(4)

(

(

-0.01619(18) -0.00755(16
-0.00885(17) -0.01590(16)
-0.0025(4) -0.0068(3) -0.0

-0.0041(4) -0.0122(4) 0.001

.0122 (4 .0055(4) 0.001
.0184 ( .0103 -0.00

P2 .0318 (4) (

P3 .0353(4) (

P4 .0340(4)

N1 0.0378(14) -0.0121(13) -0.0150(12)

N2 .078(2) -0.030(2) -0.0246(17) 0.0130

Cl 9) 0.0415(18) -0.0192(16) -0.0111(14)

C2 .060(3) 0.097(3) -0.033(3) -0.047(3) 0.024(2)

C3 .037(2) 0.051(2) -0.0091(17) -0.0318(18) 0.0095

Cc4 0.0334(19) 0.0415(18) -0.0148(15) -0.0181(15)

C5 0.038(2) 0.0362(17) -0.0178(15) -0.0102(15) -0

Ccé .063(3) 0.059(2) -0.002(2) -0.026(2) -0.0189(2)

C7 .090(4) 0.083(3) 0.005(3) -0.024(2) -0.041(3)

C8 .060(3) 0.058(3) -0.003(2) -0.014(2) -0.032(2)

Cc9 .042(2) 0.059(2) -0.010(2) -0.026(2) -0.006(2)

Cl10 .042(2) 0.061(2) -0.0167(19) -0.0222(19) -0.00

Cl1 0.042(2) 0.0379(17) -0.0196(16) -0.0154(15)

Cl2 .060(3) 0.069(3) -0.042(2) -0.006(2) -0.013(2)

Cl3 .059(3) 0.080(3) -0.050(3) -0.011(3) -0.006(2)

057(2) -0.037(2) -0.007(2) 0.011(2)

046 (2) -0.024(2) -0.0082(18) -0.0028

0388(18) -0.0208(17) -0.0118(1l6) -0.

0.0441(19) -0.0146(16) -0.0162(15)

052(2) -0.026(2) -0.022(2) 0.010(2)

.0169 .0085 -0.00
.0148 .0114 -0.00
.0080(3) -0.0159(3) -0.00

) (
) (
) (
) (

—_ — — —

4
3
3

O O O O oo

4
4
4
3

[ecNeoNoNoNoNoNoNololololNolNolololNolNo]

O OO OO OO O O

Ccl4
Clb
Cle
Cc1l7
cl8

.071(3)
.064(3) O.
.049(2) O.
0.037(2)

.069(3) O.

0.

) -0.00373(15)
-0.00281(15)
020 (3)

3(4)

3(4)

43 (
10¢(
38 (
24 (
0.0038(11)
(15)
0.0006(13)

3)
3)
3)
3)

(16)
0.0000(14)
.0094 (14)

15(17)
0.0002 (14)

(19)
0034 (16)
0.0066(14)



C1l9
C20
c21
C22
C23
C24
C25
C26
Cc27
Cc28
Cc29
C30
Cc31
C32
C33
C34
C35
C36
C37
C38
C39
Cc40
c41
C42
C43
C44
C45
Cdo
c47
Cc48
C49
C50
C5h1
C52
C53
C54
C55
C56
C57
C58
C59
Cc60
Cel
Cco62
C63
Co4
C65
C66
ce’7
ce8
Cc69
c70
C71
C72

8
.0404 (18
.0376(19
.042(2)

.071(3)
.072(3)
.054(2)
.0376 (1
.0421 (1
.043(2)
.047(2)

.0429 (19
.0347 (17
.056(2)

.086
.092
.075
.048 (2
.0309(
.0470 (1

eNeoNoNoNoNoNoNoNololNoNoNoNoNoNoNoNoNoNolNoloNoNoNoNoNoloNoNoNoBoNolNoNoNolNoloNoNoNoNoolNoNoNoNoNolNololNolNolNolNe)

6)

3
3

7
9

(3
(4
(3

0
0
0
0
0
0
.055(2) O.
0
0
0
0
0

)
)
)
)
)
)
)
)
)
)

)

)

)

)

15)

9)

0
0.
0
0
0
0
0
0
0
0.
0
0
0
0
0

0
0
0.
0
0
0
0
0.
0
0

0
0
0.
0

.094(4) 0.055(3) -0.021(3) -0.035(2) 0.013(3)

056(3) 0.082(3) -0.007(2) -0.042(2) 0.001(2)

.059(3) 0.094(3) -0.037(3) -0.032(2) 0.011(2)

.060(3) 0.064(2) -0.036(2) -0.027(2) 0.0088(19)

0.046(2) 0.0350(17) -0.0156(1l6) -0.0131(13) 0.0010(14)
.054(2) 0.042(2) -0.0204(19) -0.0094(17) 0.0022(17)
.087(4) 0.034(2) -0.017(2) -0.0073(18) -0.004(2)

.077(3) 0.038(2) 0.001(2) -0.0156(19) -0.025(2)

.048(3) 0.065(3) -0.008(2) -0.027(2) -0.016(2)

.047(2) 0.048(2) -0.0181(19) -0.0143(17) -0.0039(17)
043(2) 0.0364(17) -0.0220(17) -0.0177(16) 0.0075(15)

.055(3) 0.050(2) -0.021(2) -0.0124(19) 0.0117(19)

.057(3) 0.062(3) -0.022(2) -0.027(3) 0.025(2)

.101(4) 0.068(3) -0.031(3) -0.035(3) 0.045(3)

.113(4) 0.082(3) -0.027(3) -0.027(2) 0.022(3)

.075(3) 0.056(2) -0.014(2) -0.0196(19) 0.0037(19)
0.043(2) 0.0365(17) -0.0204(16) -0.0081(14) -0.0047(14)

.051(3) 0.075(3) -0.032(2) -0.044(2) 0.0086(19)

.080(3) 0.077(3) -0.037(3) -0.040(2) 0.002(2)

077(3) 0.074(3) -0.042(3) -0.024(2) -0.016(2)

.068(4) 0.161(5) -0.069(4) -0.069(4) 0.011(3)

.074(3) 0.141(5) -0.067(3) -0.060(3) 0.016(2)

0.041(2) 0.0440(19) -0.0195(17) -0.0085(15) -0.0055(14)
.076(3) 0.067(2) -0.043(2) -0.0159(19) -0.0030(19)
.092(4) 0.079(3) -0.065(3) -0.004(2) -0.010(2)

089(4) 0.099(4) -0.063(3) -0.005(3) 0.010(2)

.107(4) 0.095(4) -0.059(3) -0.022(3) 0.030(3)

.076(3) 0.064(2) -0.038(2) -0.0220(19) 0.015(2)
0.0361(19) 0.0395(17) -0.0112(15) -0.0152(15) -0.0060(14)

.046(2) 0.058(2) -0.025(2) -0.0080(18) -0.0098(17)

.042(2) 0.070(3) -0.020(2) -0.009(2) -0.023(2)

047(2) 0.057(2) -0.010(2) -0.0041(19) -0.0203(18)
.050(2) 0.051(2) -0.0165(19) -0.0053(17) -0.0033(17)

0.037(2) 0.0487(19) -0.0167(17) -0.0102(16) -0.0072(14)

0.041(2) 0.0370(17) -0.0219(1le) -0.0162(15) -0.0020(14)

0.073(3) 0.0398(19) -0.0170(19) -0.0131(16) -0.0028(17)
.108(4) 0.044(2) -0.026(2) -0.0189(18) 0.012(2)

.070(3) 0.049(2) -0.021(2) -0.036(2) 0.016(2)

.052(3) 0.048(2) -0.0067(19) -0.030(2) -0.015(2)

.050(2) 0.050(2) -0.0115(19) -0.0256(18) -0.0153(17)
0.0368(19) 0.0361(17) -0.0137(15) -0.0204(14) 0.0001(14)
0.040(2) 0.0430(19) -0.0109(16) -0.0159(16) 0.0005(15)

.058(3) 0.047(2) -0.0199(19) -0.0110(17) 0.0006(17)

.065(3) 0.063(2) -0.040(2) -0.0229(19) 0.0146(19)

038(2) 0.082(3) -0.029(2) -0.036(2) 0.0124(18)

0.032(2) 0.057(2) -0.0130(17) -0.0183(17) -0.0042(15)

0.0295(18) 0.0430(18) -0.0009(15) -0.0193(15) -0.0036(13)
.044(2) 0.063(2) -0.0066(19) -0.0245(19) -0.0180(18)
.054(3) 0.098(4) -0.005(3) -0.029(3) -0.035(2)

.078(4) 0.071(3) 0.016(3) -0.012(3) -0.048(3)

.090(4) 0.044(2) 0.002(2) -0.007(2) -0.020(3)

.052(2) 0.045(2) -0.0060(18) -0.0153(17) -0.0100(17)
0.0334(18) 0.0287(15) -0.0088(14) -0.0100(13) -0.0057(13)
0.040(2) 0.0459(19) -0.0186(17) -0.0257(16) 0.0063(15)



C73
C74
C75
C76
Cu3
Cu4
Cl2
53

S4

P5

P6

P7

P8

N3

N4

C77
C78
C79
C80
C81
C82
C83
C84
C85
C86
C87
C88
C89
C90
C91l
C92
C93
C94
C95
C96
Cc97
C98
C99
C100
Cl01
C102
C103
Ccl04
C105
Cl06
C107
Cc108
C109
Cl10
Cll1
Cllz2
Cl13
Cl14
Cl15

OO OO OO oo

o oNoNoNeNeNe)

.0
.0
.0
.0
.0
.0
.0
.0

cNeoNoNoNoNoNoNoNoNoNoNohNoNolNolNoNolNolololNolNolNeo]

oNeoNeoNoNoNoNoNoRoRoNoNoNoNel oo

.045(2) 0.059(3) 0.
.050(2) 0.053(2) O.
.059(2) 0.037(2) 0.
.0410(18) 0.0337(19
.0314(2) 0.0374(2)
.0390(2) 0.0329(2)
.0343(4) 0.0413(5)
436(5) 0.0583(6)
496 (5) 0.0433(6)
354 (4) 0.0431(5)
301(4) 0.0302(95)
331(4) 0.0284 (4)
334(4) 0.0378(5)
370(15) 0.0335(16
522(19) 0.073(3)
.0443(19) 0.035(2)
.060(3) 0.076(3) 0.
.045(2) 0.053(2) O.
0436(18) 0.0323(19
0444 (19) 0.053(2)
050(2) 0.059(3) O
055(2) 0.087(4) O
081(3) 0.082(4) O
082(3) 0.079(3) O
.054(2) 0.073(3) O
0354 (17) 0.0350(19
.052(2) 0.041(2) O
.051(2) 0.037(2) O
.054(2) 0.046(2) O
075(3) 0.056(3) O.
.049(2) 0.047(2) O
.0368(19) 0.063(3)
086(3) 0.092(4) O
112(5) 0.131(6) O
065(3) 0.133(6) O
080(4) 0.107(5) O
.071(3) 0.078(4) O
.0348(16) 0.0323(18
.0402(18) 0.043(2)
.060(2) 0.049(2)
.063(3) 0.060(3)
.042(2) 0.063(3)
.0401(18) 0.044(2)
.0295(15) 0.0347(1
.056(2) 0.051(2) O.
.061(2) 0.075(3) O
.044(2) 0.046(2) O
.076(3) 0.045(3) O
.073(3) 0.047(2) O
.0347(17) 0.0314 (1
.069(3) 0.055(3) O
.104(3) 0.056(3) O
.060(3) 0.057(3) O
.039(2) 0.060(3) O

0
0
0
0.
0
0
)
0

.049(2)
.054
.042
.045
.045

.050
.067
.072

.052

.101
.145
.166
.129
.078

0.
0.
0.

054 (2) -0.
051(2) -0.
055(2) -0.
) 0.0456(1
0.0363(2)
0.0360(2)
0.0414 (4)
.0392(5)
.0456 (5)
.0395

(
(5
0300 (4
(4
(

)
)
.0309(4)
.0414(5)
0.0438 (16
.077(2)
0.052(2) -
072(3) -0.
047(2) -0.
) 0.0454 (1
0.0364(18)
-0.
) -0.
2) -0.
2) -0.
2) -0.
) 0.0449 (1
(2) -0.
(3) -0.
(3) -0.
(2) -0.
(2) -0.
66(2)
(4
(6
(7
(5
(3

(2
(
(
(

)
)
054 (2)
)

0.0 -
-0
-0.
-0
-0.
) -0.
) 0.0325(1
0.0347 (17
0349 (18)

051 (2)
070 (3)
0.0459(19
9) 0.0328(
0415 (19)

.0367(19)

0.

)
)
)
)

.053(2)
.069(3)
.047(2)
8)
.047
.044
.063

(2
(
(
.082(

2)
3)
3)

-0.

.050 (3)

.093 (6)

-0.
-0.

-0.
-0.
0.0380 (17
) -0.
-0.
-0.
-0.

026 (2) -0.0252(17)
0272(19) -0.0146(18)
0201 (18) -0.0208(19)
9) -0.0137(16)
-0.01342(18)
-0.01390(18)
-0.0009 (4)
0.0037(4)

.0183 (4
.0192(
.0101 (
L0127 ( .
.0192(4) -0.
) -0.0109(13)
030(2) -0.0266(18)
0.0218(17)
014 (3) -0.040(2)
0124 (18) -0.0250(18)
9) -0.0139(16)
-0.0185(17)
015(2) -0.0107(18)
024 (3) 0.004(2)

016(2) -0.004(2)
008(2) -0.025(2)
015(2) -0.0126(19)
9) -0.0173(16)
0241 (18) -0.0050(18)
017(2) -0.001(2)
014(2) -0.020(2)
018(2) -0.029(2)
0276 (19) -0.0115(18)
0.038(2) -0.0090(18)
-0.051(3)
-0.078(4)
-0.028(4)
057(4) 0.003(3)

032(3) -0.004(2)
6) -0.0155(14)
) -0.0133(16)

-0.0047(17)
012(2) -0.032(2)
018(2) -0.027(2)
) —-0.0122(17)
16) -0.0096(14)
-0.0197(18)
-0.015(2) 0.0010(18)
0035(19) -0.0103(18)
020(2) -0.012(2)
0191 (19)
) -0.0126(15)
026 (2
028 (2
027 (2
032 (2

-0.0175(4)

)
4)
4)
3)
4

082 (5)
-0

-0

-0.0249(19)
-0.019(2)
0.006(2)

-0.014(2)

—_ — — ~—

-0.0204 (15)
-0.01037(16)
-0.01737(17)
-0.0102(3)

-0.0178(13)

-0.0180(17)

-0.0072(19)

0.
0.012(2)
0.

-0.0043(17)

-0.0114(17)
0.0010(17)

-0.0013(14)
-0.00069(16)
0.
-0.0038(3)

00072 (16)

0.0005 (4)
0.0103(4)
-0.0021 (4)
-0.0008(3)
0.0004 (3)
0.0011(3)

0

.0063(12)

0.0213(17)

030(3)
008 (2)

-0.003(2)
-0.0077(15)

-0.
-0.0084(18)
-0.019(2)
-0.
-0.

0.0038(15)
0.024 (2)
0.0145 (17
-0.0219(16)
-0.0100(15)

)

0.0026(14)

0093(16)

-0.0017(14)

-0.0007(17)

0.0042(17)
0.0096(18)
0.007(2)

0.0064(17)
-0.0045(17)

0.000(3)
0.007(4)
.018 (4)
-0.050(3)
.032(2)
-0.0097(13)
-0.0115(15)
-0.0147(17)
0.
0.
-0.0173(16)
-0.0107(13)
-0.0048 (17

0

011 (2)
0015(18)

0.0024 (13)
.0035(15)
0.0011(18)

-0.0016(15)

0.0000(13)

) —0.0176(17)

-0.029(2)
-0.0154(17)

-0.023(2)
-0.0185(19)
-0.0053(14)

0.020(2)
020 (2)

0102 (18)

-0.0019(13)



Clle 0.0401(19) 0.048(2) 0.053(2) -0.0221(18) -0.0153(17) 0.0047(16)
Cl17 0.0305(15) 0.0325(18) 0.0281(15) -0.0111(14) -0.0056(13) -0.0060(12)
Cl18 0.051(2) 0.039(2) 0.0414(19) -0.0159(17) -0.0132(16) -0.0031(15)
Cl119 0.077(3) 0.038(2) 0.059(2) -0.025(2) -0.013(2) -0.0134(19)

Cl20 0.064(3) 0.072(3) 0.058(2) -0.036(2) -0.012(2) -0.024(2)

Cl21 0.045(2) 0.071(3) 0.046(2) -0.026(2) -0.0146(17) -0.0121(18)

Cl22 0.0366(17) 0.047(2) 0.0407(18) -0.0197(17) -0.0140(15) -0.0019(15)
Cl23 0.0380(17) 0.0345(19) 0.0356(17) -0.0171(15) -0.0188(14) 0.0035(13)
Cl24 0.056(2) 0.037(2) 0.050(2) -0.0154(18) -0.0151(18) 0.0026(1l6)

Cl25 0.074(3) 0.035(2) 0.066(3) -0.0170(19) -0.031(2) 0.0116(19)

Cl26 0.052(2) 0.055(3) 0.077(3) -0.044(2) -0.032(2) 0.0179(19)

Cl27 0.044(2) 0.063(3) 0.056(2) -0.035(2) -0.0177(18) 0.0084(18)

Cl28 0.0430(19) 0.045(2) 0.0447(19) -0.0204(17) -0.0184(16) 0.0049(15)
Cl29 0.0331(1le) 0.0306(18) 0.0350(16) -0.0127(14) -0.0115(13) 0.0013(13)
Cl130 0.046(2) 0.044(2) 0.051(2) -0.0197(18) -0.0162(17) -0.0097(16)
C131 0.0382(19) 0.043(2) 0.076(3) -0.024(2) -0.0090(19) -0.0127(16)
Cl32 0.040(2) 0.048(2) 0.055(2) -0.0149(19) 0.0045(17) -0.0106(16)

C133 0.054(2) 0.068(3) 0.0392(19) -0.021(2) -0.0014(17) -0.0114(19)
Cl34 0.0392(18) 0.056(2) 0.0408(18) -0.0215(18) -0.0061(15) -0.0113(1l6)
C135 0.0397(18) 0.038(2) 0.0458(19) -0.0209(16) -0.0175(15) -0.0019(14)
Cl36 0.050(2) 0.047(2) 0.053(2) -0.0262(18) -0.0260(17) 0.0045(16)

Cl137 0.073(3) 0.054(3) 0.071(3) -0.040(2) -0.037(2) 0.010(2)

C138 0.097(3) 0.058(3) 0.100(3) -0.051(3) -0.057(3) 0.031(2)

Cl139 0.114(4) 0.081(4) 0.134(4) -0.074(3) -0.095(4) 0.055(3)

C140 0.084(3) 0.066(3) 0.088(3) -0.051(3) -0.061(3) 0.028(2)

Cl41 0.0355(17) 0.053(2) 0.0447(19) -0.0210(18) -0.0193(15) 0.0028(15)
Cl42 0.059(2) 0.056(3) 0.051(2) -0.018(2) -0.0098(19) -0.0174(19)

Cl43 0.074(3) 0.079(3) 0.063(3) -0.017(3) -0.011(2) -0.034(3)

Cl44 0.047(2) 0.112(4) 0.047(2) -0.020(3) -0.0091(19) -0.026(3)

Cl45 0.039(2) 0.122(4) 0.069(3) -0.055(3) -0.010(2) -0.001(2)

Cl46 0.038(2) 0.075(3) 0.076(3) -0.043(2) -0.0155(19) -0.0012(19)

C147 0.057(2) 0.038(2) 0.050(2) -0.0249(17) -0.0306(18) 0.0047(1le6)

Cl48 0.062(2) 0.062(3) 0.047(2) -0.016(2) -0.021(2) -0.004(2)

Cl49 0.105(4) 0.060(3) 0.052(2) -0.014(2) -0.032(3) -0.008(3)

C150 0.142(5) 0.068(4) 0.086(4) -0.009(3) -0.079(4) 0.001(3)

Cl151 0.097(4) 0.146(6) 0.112(5) -0.004(4) -0.078(4) 0.011(4)

Cl52 0.064(3) 0.108(4) 0.085(3) -0.014(3) -0.047(3) 0.003(3)

_geom_special details
All esds (except the esd in the dihedral angle between two l.s. planes)
are estimated using the full covariance matrix. The cell esds are taken
into account individually in the estimation of esds in distances, angles
and torsion angles; correlations between esds in cell parameters are only
used when they are defined by crystal symmetry. An approximate
(isotropic)
treatment of cell esds is used for estimating esds involving 1l.s. planes.

’

loop

_geom _bond atom site label 1
_geom _bond atom site label 2
_geom_bond_distance

_geom _bond site symmetry 2



_geom bond publ flag

Cul
Cul
Cul
Cul
Cu2
Cu?2
Cu2
Cu?2
51
S2
P1
Pl
Pl
P2
P2
P2
P3
P3
P3
P4
P4
P4
N1
N1
N1
N2
N2
C2
C2
C3
C3
C5
C5
Co
Cco
C7
C7
C8
C8
C9
C9
C1l0
Cl1l
Cl1l
Cl2
Cl2
C13
C13
Cl4
Cl4
C15
C15
Cleo

P2 2.2830(9) . 2

P1 2.2873(8) . ?

S1 2.3295(9) . »

Cll 2.4393(8) . ?
P4 2.2649(8) . ?

P3 2.2950(8)

S2 2.3438(9) . 7

Cll 2.4657(8) . 2
C4 1.693(3) . 2
Cl 1.701(3)
C5 1.826(3) . 2
Cll 1.830(3) ?
Cl7 1.832(3) ?
C23 1.826(3) ?
C29 1.828(3) ?
C35 1.837(3) ?
C53 1.827(3) ?
C47 1.829(3) ?
C41 1.830(3) h
Ce5 1.822(3) ?
C59 1.829(3) ?
C71 1.832(3) ?
C4 1.358(4) ?
Cl 1.362(4) . 2
HIN 0.889(17) . ?
Cl 1.352(4) ?
C2 1.362(5) ?
C3 1.351(5) ?
H2B 0.9500 . 7

C4 1.369(4) . 2
H3A 0.9500 . ?
Cl0 1.377(5) . ?
Cée 1.382(4)
C7 1.381(5) . 2
H6A 0.9500 . 7
C8 1.352(6) . 2
H7A 0.9500 . 7
C9 1.360(6) . 2
H8A 0.9500 . 7
Cl0 1.381(5) . »
HSA 0.9500 . 2
H10E 0.9500 . 2
Cle 1.375(4) ?
Cl2 1.387(5)
Cl3 1.383(5) . <
H12E 0.9500 . 2
Cl4 1.375(6) .
H13J 0.9500 . 2
Cl5 1.363(5) . ?
H14E 0.9500 . 2
Cle 1.388(5) . ?
H15A 0.9500 . 2
H16A 0.9500 . 2



Cc1l7
C1l7
Ccls8
cl8
Cl9
C1l9
C20
c20
c21
c21
C22
C23
C23
C24
Cc24
C25
C25
C26
C26
c27
c27
c28
C29
C29
C30
C30
Cc31
C31
C32
C32
C33
C33
C34
C35
C35
C36
C36
C37
C37
C38
C38
C39
C39
C40
c41
Cc41
C42
C42
C43
C43
C44
C44
C45
C45

Cl8 1.377(5)
C22 1.383(5)
Cl9 1.386(5)
H18A 0.9500 .
C20 1.350(6)
H19A 0.9500 .
C21 1.367(6)
H20A 0.9500 .
C22 1.384(5)
H21A 0.9500
H22A 0.9500 .
C28 1.373(5)
C24 1.396(4)
C25 1.385(5)
H24A 0.9500 .
C26 1.374(6)
H25A 0.9500 .
C27 1.360(6)
H26A 0.9500 .
C28 1.388(5)
H27A 0.9500
H28A 0.9500 .
C30 1.379(5)
C34 1.380(5)
C31 1.391(5)
H30A 0.9500 .
C32 1.355(6)
H31A 0.9500 .
C33 1.351(7)
H32A 0.9500 .
C34 1.390(5)
H33A 0.9500
H34A 0.9500 .
C40 1.361(5)
C36 1.363(5)
C37 1.384(5)
H36A 0.9500 .
C38 1.337(6)
H37A 0.9500 .
C39 1.351(6)
H38A 0.9500 .
C40 1.401(6)
H39A 0.9500
H40A 0.9500 .
Cde 1.376(4)
C42 1.380(5)
C43 1.391(5)
H42A 0.9500 .
C44 1.364(6)
H43A 0.9500 .
C45 1.363(6)
H44A 0.9500 .
Cd6 1.373(5)
H45A 0.9500



Cde
c47
c47
Cc48
Cc48
C49
C49
C50
C50
C51
C51
C52
C53
C53
C54
C54
C55
C55
C56
C56
C57
C57
C58
C59
C59
Cc60
Ce60
cel
Cel
Cco62
Ce2
ce63
C63
Co64
C65
C65
C66
C66
Cce7
ce7
ce8
Cce8
Cc69
CcC69
Cc70
C71
C71
Cc72
C72
C73
C73
C74
C74
C75

H46A 0.9500
C48 1.384(5)
C52 1.390(4)
C49 1.395(5)
H48A 0.9500

C50 1.366(5)

H49A 0.9500

C51 1.366(5)

H50A 0.9500

C52 1.375(5)

H51A 0.9500
H52A 0.9500

C58 1.378(5)

C54 1.385(4)
C55 1.386(5)
H54A 0.9500

C56 1.359(6)

H55A 0.9500

C57 1.373(5)

H56A 0.9500

C58 1.379(5)

H57A 0.9500
H58A 0.9500

Ce4 1.381(4)

C60 1.389(4)
Cel 1.383(5)
H60A 0.9500

C62 1.368(5)

H61A 0.9500

C63 1.366(5)

H62A 0.9500

C64 1.395(5)

H63A 0.9500
H64A 0.9500

C66 1.384(5)

C70 1.392(5)
Ce67 1.383(5)
H66A 0.9500

C68 1.381(7)

H67A 0.9500

C69 1.362(7)

H68A 0.9500

C70 1.379(5)

H69A 0.9500
H70A 0.9500

C76 1.382(4)

C72 1.387(4)
C73 1.380(4)
H72A 0.9500

C74 1.377(5)

H73A 0.9500

C75 1.370(5)

H74A 0.9500

C76 1.389(4)

?



C75
C76
Cu3
Cu3
Cu3
Cu3
Cu4d
Cu4
Cu4d
Cu4
S3
S4
P5
P5
P5
P6
P6
P6
P7
P7
P7
P8
P8
P8
N3
N3
N3
N4
N4
C78
C78
C79
C79
C81
C81
C82
C82
C83
C83
C84
C84
C85
C85
C86
C87
C87
C88
C88
C89
C89
C90
C90
C91l
C91l

c80
C77
c87
cs8l
C93

Cl11
Cl129
C1l17
Cl123
C135
C1l41
Cc147
C77 1.354(
C80 1.359(¢ .
H3N 0.885(17)
C77 1.357(

C78 1.371( .
C79 1.350(5)

H75A 0.9500
H76A 0.9500
P5 2.2890(9)
P6 2.2898(9)
S3 2.3160(9)
Cl2 2.4618(9)
P7 2.2722(8)
P8 2.2954(9)
S4 2.3618(9)
Cl2 2.4836(9)

el el e
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e e
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w
w

H78A 0.9500

C80 1.349(4)

H79A 0.9500

C86 1.380(5)

C82 1.396(5)
C83 1.382(5)
H82A 0.9500

C84 1.356(6)

H83A 0.9500

C85 1.373(6)

H84A 0.9500

C86 1.383(5)

H85A 0.9500
H86A 0.9500

C92 1.381(4)

C88 1.399(4)
C89 1.377(5)
H88A 0.9500

C90 1.364(5)

H89A 0.9500

C91 1.374(5)

HO90A 0.9500

C92 1.379(5)

HO91A 0.9500

2
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C92 HO92A 0.9500 . »
C93 C94 1.368(5)

C93 €98 1.380(6)

C94 C95 1.414(7) . =
C94 H94A 0.9500 . »
C95 C96 1.343(8) . 2
C95 HO95A 0.9500 . »
C96 C97 1.358(8) . 2
C96 H96A 0.9500 . 7
C97 C98 1.391(6) . 2
C97 HO97A 0.9500 . 7
C98 HO98A 0.9500 . »
C99 C104 1.384(4) . 2
C99 C100 1.393(4) . 2

Ccl100 Cc101 1.377(4) . »
C100 H10C 0.9500 . 2
Cl01 C102 1.375(5) . 2
C101 H10A 0.9500 . 2
Cl102 C103 1.370(5) . ?
Cl102 H10B 0.9500 . 2
Cl03 C104 1.383(5) . ?
Cl103 H10D 0.9500

Cl104 H1OF 0.9500

Cl105 C106 1.368(4)
Cl105 C110 1.385(5)
Cl06 C107 1.385(5) .
Cl06 H10J 0.9500 . 2
Cl107 C108 1.361(5) . ?
C107 H10I 0.9500 . 2
C108 C109 1.370(5) . ?
Cl108 H10H 0.9500 . 2
Cl109 C110 1.381¢(5) . ?
C109 H10G 0.9500

Cl110 H11C 0.9500

Cl11l C112 1.381(4)
Cl11 Clle 1.388(4)
Cll2 C113 1.393(5) .
Cl12 H11A 0.9500 . 2
Cl13 Cl114 1.362(6) . ?
Cl13 H11B 0.9500 . 2
Cl1l4 C115 1.375(5) . ?
Cl1l4 H11E 0.9500 . 2
Cl1l5 Cl1le6 1.370(5) . 2
C115 H11D 0.9500 ?
Clle H11G 0.9500

Cl1l7 C118 1.381(4)
Cl17 Cl122 1.386(4)
Cl18 C119 1.392(5) .
Cl18 HI11F 0.9500 . 2
Cl19 C120 1.369(5) . °?
Cl119 H11H 0.9500 . 2
Cl20 C121 1.355(5) . 2
Cl20 H12I 0.9500 . 2
Cl21 C122 1.387(5) . 2



Cl21
Cl22
Cl23
Ccl23
Cl24
Cl24
Cl25
Cl25
Cl26
Cl26
Ccl27
c1l27
Ccl28
Cl29
Cl29
C130
C130
Cl31
Cl31
Cl32
Cl32
C133
Cl33
Cl34
Cl135
Cl135
Cl36
Cl36
C137
Cl37
C138
C1l38
C139
Cl139
C140
Cl41
Cl41
Cl42
Cl4z
C1l43
Cl43
Cl44
Cl44
Cl45
C1l45
Cl4e6
C147
Cc147
C148
C1l48
Cl1l49
C149
C150
C150

H12H
H12G
Cl24
Cl28
Cl25
H12F
Cl2e6
H12B
Cc127
H12A
Ccl28
H12D
H12C
Cl34
C130
Cl31
H13I
Cl32
H13E
C133
H13H
Cl34
H13F
H13C
C140
Cl3e
C137
H13B
C138
H13G
C139
H13A
C140
H13D
H14G
Cl42
Cl4e
C1l43
H14H
Cl44
H14C
C1l45
H14D
Cl4e
H141I
H14B
C148
Cl52
C149
H14F
C150
H14A
Cl51
H15C

O ORrRORRPHRPOORORORRORRPRPOORORPRORORRPRPOORHRORORORRPRPOOROROROREROO

.9500
.9500
.382(5)
.387(4)
.381(5)
.9500
.371(5)
.9500
.366(5)
.9500
.380(5)
.9500
.9500
.383(4)
.389(4)
.370(5)
.9500
.372(5)
.9500
.370(5)
.9500
.378(5)
. 9500
.9500
377 (4)
.389(4)
.374(5)
.9500
.368(5)
. 9500
.365(5)
.9500
.377(5)
.9500
.9500
.384 (5)
.387(5)
.380(5)
. 9500
.372(6)
.9500
.357(6)
.9500
.376(5)
.9500
. 9500
.369(5)
.380(5)
.373(5)
.9500
.350(6)
.9500
.344(7)
.9500

D )



Cl51 C152 1.394(7) . 2
C151 H15B 0.9500
Cl152 H15D 0.9500 . 2

loop
_geom_angle atom site label 1
_geom_angle atom site label 2
_geom_angle atom site label 3
_geom_angle
_geom_angle site symmetry 1
_geom_angle site symmetry 3
_geom_angle publ flag

P2 Cul Pl 122.44(3)

P2 Cul S1 106.13(3) . . 2
Pl Cul S1 113.20(4) . . 2
P2 Cul C1l1 102.75(3) . . 2
Pl Cul CI11 100.98¢(3) . . 2
S1 Cul C11 110.38¢(3) . . 2
P4 Cu2 P3 121.14(3) . . 2
P4 Cu2 S2 114.06(3) . . 2
P3 Cu2 S2 105.66(3) . . 2

P4 Cu2 CI11 103.74(3)

P3 Cu2 C11 101.91(3)

S2 Cu2 CI11 109.23(3) . . 2
Cul Cl1 Cu2 146.92(4) . . 2
C4 S1 Cul 112.14(11)
Cl S2 Cu2 109.33(11)
C5 P1 C11 101.67(15)
C5 Pl C17 104.12(14) . .
Cll P1 C17 103.42(14) . . 2
C5 P1 Cul 114.98(10) . . 2
Cll P1 Cul 116.89(10)

Cl7 P1 Cul 114.04(
C23 P2 C29 102.92(
C23 P2 C35 102.14(
C29 P2 C35 103.84(
C23 P2 Cul 115.25(
C29 P2 Cul 117.32(
C35 P2 Cul 113.53(
C53 P3 C47 102.24(
C53 P3 C41 102.92(¢
C47 P3 C41 105.40(15)
C53 P3 Cu2 112.10(
C47 P3 Cu2 113.85(
C41 P3 Cu2 118.55(
C65 P4 C59 104.30(
Ceb5 P4 C71 104.23(
C59 P4 C71 101.36¢(
Cé65 P4 Cu2 114.13(
C59 P4 Cu2 113.04(
C71 P4 Cu2 118.11¢( .
C4 N1 C1 125.3(3) . . 2
C4 N1 HIN 117(2) ?
Cl N1 HIN 117(2) . . 2

=
DS
~

LR A R B S S S S S S S I B SCRE LV IR IV I L]

=
(&)
~

J



Cl
N2
N2
N1
C3
C3
N2
c2
C2
c4
N1
N1
C3

N2
Cl
C1
Cl
C2
c2
C2
C3
C3
C3
c4
c4
c4

C2 115.8(3)
N1 118.6(3)
S2 121.8(3)
S2 119.5(2)
N2 126.1(3)
H2B 116.9
H2B 116.9
C4 117.9(3)
H3A 121.0
H3A 121.0
C3 116.1(3)
S1 120.5(2)
S1 123.4(3)

Cl0 C5 C6 117.8(3)
Cl0 C5 P1 118.4(2)

Cé6
Cc7
C7
Cb
C8
C8
ce
C7
C7
C9
C8
C8

C5
Co
Cé6
Co
Cc7
Cc7
C7
C8
C8
C8
C9
C9

Pl 123.8(3)
C5 119.9(4)
H6A 120.1
H6A 120.1
Ce 121.7(4)
H7A 119.2
H7A 119.2
C9 119.2(4)
H8A 120.4
H8A 120.4
Cl0 120.1(4)
HO9A 120.0

Cl0 C9 HOSA 120.0

C5 C10 C9 121.4(3)
C5 C10 HI1OE 119.3
C9 C10 HIOE 119.3

Cle
Cle
Cl2
Cl3
Cl3
Cl1
Ccl4
Ccl4
Ccl2
Cl5
Cl15
Cl3
Cl4
Cl4
Cle
Cl1
Cl1l
Cl5
Cl8
Ccls8
C22
Cc1l7
Cc1l7

Cl1l

Cl1l P1 118.3(3)
Cll P1 123.1(3)

Cl2

Cl2 HI12E 119.8
Cl2 H12E 119.8

Cl3

Cl3 H13J 119.8
Cl3 H13J 119.8

Ccl4

Cl4 HI14E 120.3
Cl4 HI14E 120.3

Clb

Cl5 H15A 119.7
Cl5 HI15A 119.7

Cle

Clée H16A 119.7
Cle H16A 119.7

Cc1l7

Cl7 P1 123.6(3)
Cl7 P1 118.2(3)

Ccl8

Cl8 H18A 119.9

Cl2 118.6(3)

Cl2z 120.3(4)

Cl3 119.5(4)

Clée 120.6(4)

Cl5 120.6(3)

C22 118.2(3)

(VRN

) D e
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Cll 120.5(4)

Cl9 120.2(4)
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Cl9
C20
C20
Cl8
Cl9
Cl9
c21
C20
Cc20
C22
Cc1l7
Cl7
cz21
Cc28
Cc28
C24
C25
C25
C23
C26
C26
Cc24
c27
c27
C25
C26
C26
Cc28
C23
C23
c27
C30
C30
C34
C29
C29
C31
C32
C32
C30
C33
C33
C31
C32
C32
C34
C29
Cc29
C33
Cc40
Cc40
C36
C35
C35

Ccls8
C1l9
Cl9
Cl9
C20
C20
C20
c21
c21
c21
C22
C22
C22
C23
C23
Cc23
C24
C24
Cc24
C25
C25
C25
C26
C26
C26
c27
c27
c27
Cc28
Cc28
Cc28
Cc29
C29
Cc29
C30
C30
C30
C31
C31
C31
C32
C32
C32
C33
C33
C33
C34
C34
C34
C35
C35
C35
C36
C36

H18A 119.9
Cl8 120.8(4)
HI1S9A 119.6
H19A 119.6
C21 120.1(4)
H20A 119.9
H20A 119.9
C22 119.6(4)
H21A 120.2
H21A 120.2
C21 121.0(4)
H22A 119.5
H22A 119.5
C24 118.5(3)
P2 119.3(2)
P2 122.2(3) .
C23 119.8(4)
H24A 120.1
H24A 120.1
Cc24 120.5(4)
H25A 119.7
H25A 119.7
C25 120.0(4)
H26A 120.0
H26A 120.0
C28 119.9(4)
H27A 120.0
H27A 120.0
C27 121.2(4)
H28A 119.4
H28A 119.4
C34 117.9(3)
P2 119.2(3)
P2 122.9(3) .
C31 120.6(4)
H30A 119.7
H30A 119.7
C30 120.3(4)
H31A 119.9
H31A 119.9
C31 119.9(4)
H32A 120.1
H32A 120.1
C34 120.7(4)
H33A 119.6
H33A 119.6
C33 120.3(4)
H34A 119.8
H34A 119.8
C36 118.0(3)
P2 124.5(3)
P2 117.4(3) .
C37 120.7(4)
H36A 119.7



C37
C38
C38
C36
C37
C37
C39
C38
C38
C40
C35
C35
C39
C4o
Cde
C42
C41
c41
C43
C44
C44
C42
C45
C45
C43
C44
c44
Cdo
C45
C45
Cc41
Cc48
Cc48
C52
c47
c47
C49
C50
C50
Cc48
C49
C49
C51
C50
C50
C52
C5h1
Cs51
Cc47
C58
C58
C54
C53
C53

C36
C37
C37
C37
C38
C38
C38
C39
C39
C39
Cc40
C40
Cc40
c41
c41
c41
C42
C42
C42
C43
C43
C43
c44
C44
c44
C45
C45
C45
Cdo
C4o
Cde
c47
Cc47
c47
Cc48
Cc48
Cc48
C49
C49
C49
C50
C50
C50
C51
C51
Cso1l
C52
C52
Cbh2
C53
C53
C53
C54
C54

H36A 119.7
C36 120.9(4)
H37A 119.5
H37A 119.5
C39 120.0(4)
H38A 120.0
H38A 120.0
C40 119.4(5)
H39A 120.3
H39A 120.3
C39 121.1(4)
H40A 119.5
H40A 119.5
C42 118.8(3)
P3 118.4(3)
P3 122.9(3) .
C43 120.2(4)
H42A 119.9
H42A 119.9
Cc42 120.0(4)
H43A 120.0
H43A 120.0
C43 119.8(4)
H44A 120.1
H44A 120.1
Cd46 120.6(4)
H45A 119.7
H45A 119.7
C41 120.6(4)
H46A 119.7
H46A 119.7
C52 118.6(3)
P3 124.7(3)
P3 116.6(3) .
C49 119.6(3)
H48A 120.2
H48A 120.2
Cc48 120.6(4)
H49A 119.7
H49A 119.7
C51 120.3(4)
H50A 119.9
H50A 119.9
C52 119.8(3)
H51A 120.1
H51A 120.1
Cc47 121.1(3)
H52A 119.4
H52A 119.4
C54 118.8(3)
P3 118.3(2)
P3 122.7(3) .
C55 119.8(3)
H54A 120.1



C55
C56
C56
C54
C55
C55
C57
C56
C56
C58
C57
C57
C53
Co4
Coe4
ce0
Cel
cel
C59
Coe2
Co62
C60
C63
C63
Ccel
Cce62
Coe2
Co4
C59
C59
C63
C66
Co66
C70
ce7
Ce7
C65
Cce8
Cce68
C66
Cc69
Cc69
Ce7
ce8
Cce8
C70
c69
Cc69
C65
C76
C76
C72
C73
C73

Ch4
C55
C55
C55
C56
C56
C56
C57
C57
C57
C58
C58
C58
C59
C59
C59
Cce60
ce0
Cc60
Cel
cel
Cel
C62
Ce62
C62
C63
C63
C63
Coe4
Co4
Coe4
C65
C65
C65
C66
Ce66
C66
Cce7
Cce7
ce7
ce8
Cce8
Cce68
Cc69
Cc69
Cc69
c70
C70
c70
C71
C71
C71
Cc72
C72

H54A 120.1
C54 120.7(3)
H55A 119.6
H55A 119.6
C57 119.9(4)
H56A 120.0
H56A 120.0
C58 119.9(4)
H57A 120.1
H57A 120.1
C53 120.8(3)
H58A 119.6
H58A 119.6
C60 118.3(3)
P4 124.5(2)
P4 117.1(2) .
C59 120.7(3)
H60A 119.7
H60A 119.7
Ce0 120.4(4)
H61A 119.8
H61A 119.8
Co6l 119.8(3)
H62A 120.1
H62A 120.1
Ce4 120.3(4)
H63A 119.9
H63A 119.9
C63 120.5(3)
H64A 119.8
H64A 119.8
C70 118.3(3)
P4 117.9(3)
P4 123.8(3) .
Ce65 120.9(4)
H66A 119.5
H66A 119.5
Ceo 119.8(4)
H67A 120.1
H67A 120.1
C67 119.7(4)
H68A 120.1
H68A 120.1
C70 120.8(4)
H69A 119.6
H69A 119.6
Ce5 120.4(4)
H70A 119.8
H70A 119.8
C72 119.2(3)
P4 119.0(2)
P4 121.8(2) .
C71 120.3(3)
H72A 119.8



C71
C74
C74
C72
C75
C75
C73
C74
C74
C76
C71
C71
C75
P5
P5
P6
P5
P6
S3
P7
P7
P8
P7
P8
S4
Cu3
Cc80
C77
c87
c87
c81l
c87
c8l
C93

Cl105 P6 C99 104.02(13)
Cl105 P6 CI111 101.93(14)

C72
C73
C73
C73
C74
C74
C74
C75
C75
C75
C76
C76
C76
Cu3
Cu3
Cu3
Cu3
Cu3
Cu3
Cud
Cu4
Cu4
Cu4
Cu4
Cu4
Cl2
S3
S4
P5
P5
P5
P5
P5
P5

H72A 119.8
C72 120.1(3)
H73A 119.9
H73A 119.9
C73 120.0(3)
H74A 120.0
H74A 120.0
C76 120.2(3)
H75A 119.9
H75A 119.9
C75 120.1(3)
H76A 120.0
H76A 120.0
P6 122.66(3)
S3 105.52(4)
S3 113.66(4)
Cl2 100.29(3)
Cl2 104.48(3)
Cl2 108.82(3)
P8 122.36(3)
S4 114.57(3)
S4 104.43(3)
Cl2 101.94(3)
Cl2 105.29(3)
Cl2 106.98(3)

Cu4d 145.94(4)
Cu3 110.58(11)
Cu4 106.47(12)
C81 106.18(15)
C93 102.59(17)
C93 103.76(17)
Cu3 115.34(11)
Cu3 115.43(12)

Cu3 112.14(11)

C99 P6 C111 102.80(14)
Cl105 P6 Cu3 113.20(10)
C99 P6 Cu3 115.02(10)

Cl1

1 P6

Cl29 P7

Cl29
Cl17
Cl29
Cl17
Cl23
C135
Cl135
Cl41
Cl135
Cl41
Cc147

C77 N3 C80 125.8(3)
C77 N3 H3N 115(2)

P7
P7
P7
P7
P7
P8
P8
P8
P8
P8
P8

Cu3 118.04(10)

Cl17 102.14(13)

Cl23 102.79(14)
Cl23 102.73(13)
Cu4 114.82(9)

Cud4 116.71(10)
Cu4 115.64(9)

Cl41 102.11(15)
Cl47 103.48(15)
Cl47 103.52(15)
Cu4 118.62(10)
Cu4 113.15(11)
Cud4 114.14(11)
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C80 N3

C77 N4

N3 C77

N3 C77

N4 C77

C79 C78
C79 C78
N4 C78

C80 C79
Cc80 C79
C78 C79
C79 €80
C79 €80
N3 C80

C86 C81
C86 C81
C82 C81
C83 C82
C83 C82
C81 C82
C84 C83
C84 C83
C82 C83
C83 C84
C83 C84
C85 C84
C84 C85
C84 C85
C86 C85
C81 C86
C81 C86
C85 C86
C92 C87
C92 C87
C88 C87
C89 C88
C89 C88
C87 C88
C90 €89
C90 €89
C88 C89
C89 C90
C89 C90
C91 C90
C90 C91
C90 C91
C92 C91
C91 C92
C91 C92
C87 C92
C94 C93
C94 C93
C98 C93
C93 C94

H3N 118(2)
C78 115.5(
N4 118.1(3
S4 119.8(2
S4 122.1(3
N4 126.4(3)
H78A 116.8
H78A 116.8
C78 117.5(3)
H79A 121.2
H79A 121.2
N3 116.8(3)
S3 122.7(3)
S3 120.6(2)
c82 117.4(3)
P5 118.1(3)
P5 124.3(3)

3)
)
)
)

C81 120.6(4)

H82A 119.7
H82A 119.7
C82 120.9(4)
H83A 119.6
H83A 119.6
Cc85 119.7(4)
H84A 120.1
H84A 120.1
C86 119.9(4)
H85A 120.1
H85A 120.1
C85 121.5(4)
H86A 119.2
H86A 119.2
c88 118.1(3)
P5 118.5(2)
P5 123.4(3)

C87 120.2(3)

H88A 119.9
H88A 119.9
C88 120.8(4)
H89A 119.6
H89A 119.6
C91 119.7(4)
HO90A 120.2
HO90A 120.2
C92 120.2(4)
H91A 119.9
HO91A 119.9
C87 120.9(3)
H92A 119.5
HO92A 119.5
C98 118.6(4)
P5 122.5(4)
P5 118.7(3)

C95 120.2(5)

?



C93
C95
C96
C96
C94
C95
C95
Cc97
C96
C96
Ccos8
C93
C93
C97
Cl04
Cl04
C100
Cl01
Cl01

Cl102
Ccl02
C100
C103
Cl03
Cl01
Ccl02
Cl102
Ccl104
Cl103
C103

C94 H94A 119.9
C94 H94A 119.9
C95 C94 119.5(6)
C95 HO95A 120.2
C95 HO95A 120.2
C96 C97 121.5(6)
C96 H96A 119.2
C96 H96A 119.2
C97 C98 119.2(6)
C97 HO97A 120.4
C97 H9T7A 120.4
C98 C97 120.9(5)
C98 H98A 119.5
C98 HO98A 119.5
C99 C100 119.0(3)
C99 P6 123.6(2)

C99 P6 117.3(2)

C100 C99 120.6(3)
C100 H1O0C 119.7

C99 C100 HI1IOC 119.7

Ccl01
Cl01
Cl01
Ccl02
Cl102
Cl102
C103
C1l03
C103
Cl04
Cl04

C100
H10A
H10A
C1l01
H10B
H10B
Ccl04
H10D
H10D

C99 119.9
H10F 120.

119
120
120
120
119
119
120
119
119

.8(3)

8
1
1
8
8
8
8 .
(3)
0

C99 C104 H1O0F 120.0
C110 118.2(3)
P6 117.9(3)
P6 123.8(2)

Cl06
Cl06
Cl10
C105
Cl105
C107
C108
C108
Cl06
C107
C107
Cl109
C108
C108
Cl10
C109
C109
Cl05
Cl1iz
Cl1i2
Clle
Cl11

C105
C105
C105
Cl06
Cl06
Cl06
C107
C107
C107
Cc108
C108
Cc108
C109
Cl109
C109
Cl10
C1l10
C1l10
Cl1i1
Cl11
Cl11
Cl12

C107
H10J
H10J
Cl06
H10T
H10I
C109
H10H
H10H
C1l10
H10G
H10G
C105
H11C
H11C
Clile

121.
119.
119.
120.
120.
120.
119.
120.
120.
120.
120.
120.
120.
119.
1109.
118.
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4
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P6 123.8(2)
P6 117.9(2)
C1l13 120.8(3)
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Cl11
Cl13
Cl14
Cl14
Cl1lz
Cl13
Cl13
Cl15
Clle
Clle
Cl14
Cl15
Cl15
Cl1l1
Cl18
Cl18
Cl22
Cl17
C117
C1l19
Cl1l20
C120
Cl18
Cl21
Ccl21
Cl19
C1l20
Cl1l20
Ccl22
Cl17
Cl17
Ccl21
Cl24
Cl24
Cl1l28
Cl25
Cl25
Ccl23
Cl26
Cl26
Cl24
Ccl27
Ccl27
Cl25
Cl26
Cl26
Ccl28
cl27
Ccl27
Cl23
Cl34
Cl34
C130
Cl31

Cl12
Cl12
Cl13
C1l13
Cl13
Cl14
Cl14
Cl14
C1l15
Cl15
C1l15
Clle
Clle
Clle
Cl17
Cl17
C1l17
Cl18
Cl18
C1l18
Cl19
C119
Cl19
C1l20
C120
C120
Cclz21
cl21
Cclz21
Cl22
Cl22
Cl22
Cl23
Cl23
Cl23
Cl24
Cl24
Cl24
Cl25
C1l25
Cl1l25
Cl2e
Cl26
Cl2e
cl27
c1l27
Ccl27
C128
Cl28
C128
Cl29
C1l29
Cl29
C130

H11A
H11A
Cl1iz2
H11B
H11B
C115
H11E
H11E
Cl14
H11D
H11D
Cl11
H11G
H11G
Cl22

119.
1109.
120.
120.
120.
119.
120.
120.
121.
119.
119.
120.
119.
1109.
119.
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6
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0
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P7 118.9(2)
P7 121.9(2)

Cl19
H11F
H11F
Ccl1s8
H11H
H11H
C119
H12T
H12T
Cl22
H12H
H12H
Ccl21
H12G
H12G
C1l28

1109.
120.
120.
119.
120.
120.
121.
1109.
119.
119.
120.
120.
120.
119.
1109.
118.

9(3)
0
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S(é).

P7 123.6(2)
P7 117.8(2)

Ccl23
H12F
H12F
Cl24
H12B
H12B
Cl125
H12A
H12A
Cc1l28
H12D
H12D
C1l23
H1l2C
H12C
C130

120.
119.
119.
120.
120.
120.
120.
119.
119.
120.
120.
120.
120.
119.
1109.
117.
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5

~J

W . W

N JOH O OF WWOWwNOOO
W

7(5).

P7 124.0(2)
P7 118.3(2)
C1l29 121.4(3)
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Cl31
Cl29
C130
C130
Cl32
C133
Cl33
Cl31
Cl32
Cl32
Cl34
Cl33
C133
Cl29
C140
C1l40
Cl36
Cl1l37
Cl1l37
Cl135
C138
C138
Cl36
Cl139
Cl39
Cl37
C138
C1l38
C140
Cl1l35
Cl135
Cl39
Cl42
Cl42
Cl4e6
C1l43
Cl43
Cl41
Cl44
Cl44
Cl42
Cl1l45
C1l45
Cl43
Cl44
Cl44
Cl4e
Cl45
C145
Cl41
C1l48
C148
Cl52
C147

C130
C130
Cl31
Cl31
Cl31
Cl32
Cl32
Cl32
C133
C133
C1l33
Cl34
Cl34
Cl34
C135
C135
C135
Cl36
Cl3e
Cl36
C137
C137
C137
C138
C138
C138
C139
Cl139
C139
C140
C140
C140
Cl41
Cl41
Cl41
Cl42
Cl42
Cl42
Cl1l43
C143
Cl1l43
Cl44
Cl44
Cl44
C145
C1l45
C145
Cl4e
Cl4e
Cl4e
C147
Cc147
Cc147
C148

H13T
H13I
Cl32
H13E
H13E
Cl31
H13H
H13H
Cl34
H13F
H13F
Cl29
H13C
H13C
C136

119.
1109.
120.
119.
119.
119.
120.
120.
120.
119.
119.
120.
119.
1109.
117.
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P8 118.7(2)
P8 123.7(2)

C135
H13B
H13B
Cl36
H13G
H13G
C137
H13A
H13A
C140
H13D
H13D
C139
H14G
H14G
Cl46

120.
119.
119.
120.
119.
1109.
119.
120.
120.
120.
119.
119.
121.
119.
1109.
117.
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P8 123.7(3)
P8 118.4(3)

Cl41
H14H
H14H
Cl42
H14cC
H14cC
C143
H14D
H14D
Cl46
H14T
H14T
Cl41
H14B
H14B
Cl52

120.
119.
119.
120.
119.
1109.
119.
120.
120.
120.
1109.
119.
121.
119.
1109.
118.
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P8 119.1(3)
P8 122.2(3)
C1l49 121.2(4)
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Cl47 C148 HI14F 119.
Cl49 C148 H14F 119.
C150 C149 C148 120.
C150 C149 H14A 119.
Cl48 C149 H14A 119.
Cl51 C150 C149 119.
Cl151 C150 H15C 120.
Cl149 C150 HI5C 120.
Cl150 C151 C152 121.
C150 C151 H15B 119.
Cl52 C151 HI5B 119.
Cl47 C152 C151 118.
Cl47 C152 HI5D 120.
C151 C152 H15D 120.
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loop

_geom torsion atom site label 1
_geom_torsion atom site label 2
_geom_torsion atom site label 3
_geom_torsion atom site label 4
_geom_torsion
_geom_torsion site symmetry 1
_geom_torsion site symmetry 2
_geom _torsion site symmetry 3
_geom_torsion site symmetry 4
_geom_torsion publ flag

P2 Cul Cl1 Cu2 -141.35(7) .
P1 Cul Cl11 Cu2 91.49(7) . . . . 2
S1 Cul Cl1 Cu2 -28.52(8)
P4 Cu2 Cl1 Cul -133.23(7)
P3 Cu2 Cl1 Cul 100.22(7)
S2 Cu2 Cl1 Cul -11.24(8)

LR I e S RSBV

P2 Cul S1 C4 135.01(12)
Pl Cul S1 C4 -87.97(12)
Cll Cul S1 C4 24.37(13)
P4 Cu2 S2 Cl 152.46(11)
P3 Cu2 S2 Cl1 -72.04(12)
Cll Cu2 S2 Cl 36.91(12)

)

P2 Cul P1 C5 54.08(13) . . . .
S1 Cul P1 C5 -75.02(12) . . . . ?
Cll Cul P1 C5 167.00(12)

P2 Cul P1 C11 173.19(12) . 7
S1 Cul Pl CI11 44.09(13) . . . . ?
Cll Cul P1 C1l1 -73.89(12)

LAC R VIV RN V]

P2 Cul Pl Cl7 -66.08(12)

S1 Cul P1 C17 164.82(12)

Cll Cul P1 C17 46.85(12)

Pl Cul P2 C23 -68.77(11) . . . .
S1 Cul P2 C23 63.29(11) . . . . ?
Cll Cul P2 C23 179.20(10) . . . .
Pl Cul P2 C29 52.69(14) . . . . ?

S1 Cul P2 C29 -175.25(13)
Cll Cul P2 C29 -59.34(13)
Pl Cul P2 C35 173.92(12)



S1 Cul P2 C35 -54.03(12)
Cll Cul P2 C35 61.89(12)
P4 Cu2 P3 C53 175.09(11)
S2 Cu2 P3 C53 43.49(11)
Cll Cu2 P3 C53 -70.64(11)
P4 Cu2 P3 C47 59.64(12)
S2 Cu2 P3 C47 -71.96(12)
Cll Cu2 P3 C47 173.92(11)
P4 Cu2 P3 C41 -65.19(13)
S2 Cu2 P3 C41 163.21(13)
Cll Cu2 P3 C41 49.08(13)
P3 Cu2 P4 C65 -53.24(13)
S2 Cu2 P4 C65 74.72(13)
Cll Cu2 P4 C65 -166.56(12)
P3 Cu2 P4 C59 65.75(12)
S2 Cu2 P4 C59 -166.30(11)
Cll Cu2 P4 C59 -47.58(12)
P3 Cu2 P4 C71 -176.23(11)
S2 Cu2 P4 C71 -48.28(11)
Cll Cu2 P4 C71 70.45(11)
C2 N2 C1 N1 1.0(5)

C2 N2 C1 s2 179.2(3)

C4 N1 C1 N2 1.5(5)

C4 N1 C1 s2 -176.7(2)

Cu2 S2 Cl N2 150.2(3)

Cu2 S2 C1 N1 -31.7(3)

Cl N2 C2 C3 -1.8(6)

N2 C2 C3 C4 0.0(6)

Cl N1 C4 C3 -3.3(5)

Cl N1 C4 S1 176.8(2)

C2 C3 C4 N1 2.4(5) .

C2 C3 C4 S1 -177.7(3)

Cul S1 C4 N1 -3.9(3)

Cul S1 C4 C3 176.3(3)

Cll P1 C5 C10 -71.1(3) .
Cl7 P1 C5 C10 -178.4(3)
Cul P1 C5 C10 56.1(3)

Cll P1 C5 Co6 109.4(3)

Cl7 P1 C5 C6 2.2(3)

Cul P1 C5 C6 -123.3(3)
Cl0 C5 C6 C7 0.9(6)

P1 C5 C6 C7 -179.7(4)

C5 Cb C7 C8 -1.4(8)

C6 C7 C8 C9 1.4(8)

C7 C8 C9 C10 -0.9(7)

C6 C5 C10 C9 -0.4(5)

P1 C5 C10 C9 -179.9(3)

C8 C9 C10 C5 0.4(6)

C5 P1 C11 Cle 160.4(3)
Cl7 P1 Cl1 Cl6 -91.8(3)
Cul P1 Cl11 Cle6 34.3(3)

C5 P1 C11 C12 -20.7(3)
Cl7 P1 Cl11 C12 87.1(3)
Cul P1 C11 Cl12 -146.7(3)
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Cle C11 Cl2 C13 0.0¢(e)
P1 C11 Cl1l2 C13 -178.9(3)
Cll C12 C13 Cl14 -1.3(7)
Cl2z C13 Cl14 C15 1.8(7)
Cl3 C14 C15 Cle -1.1(6)
Cl2 Cl11 Cle C15 0.7(5)
P1 C11 Cl6 C15 179.7(3)
Cl4 C15 Cle Cl11 -0.2(5)
C5 P1 C17 C18 103.5(3)
Cll P1 Cl17 C18 -2.5(3)
Cul P1 C17 C18 -130.5(3)
C5 P1 C17 C22 -78.1(3)
Cll P1 C17 C22 175.9(3)
Cul P1 C1l7 C22 47.9(3)
C22 C17 C18 C19 0.5(e)
P1 C17 C18 C19 178.9(3)
Cl7 C18 C19 Cc20 1.0(7)
Cl8 C19 C20 C21 -2.0(7)
Cl9 C20 C21 C22 1.5(7)
Cl8 C17 c22 Cc21 -0.9(6) .
P1 C17 C22 C21 -179.4(3)
C20 Cc21 c22 C17 -0.1(6) .
C29 P2 C23 C28 -120.7(3)
C35 P2 C23 C28 131.8(3)
Cul P2 C23 C28 8.2(3)
C29 P2 C23 C24 58.0(3)
C35 P2 C23 C24 -49.5(3) .
Cul P2 C23 C24 -173.1(2)
C28 C23 C24 C25 1.7(5) .
P2 C23 C24 C25 -177.0(3)
C23 C24 C25 C26 -0.9(5)
C24 C25 C26 C27 -1.0(6)
C25 C26 C27 C28 2.0(0)
C24 C23 C28 C27 -0.7(5
P2 C23 C28 C27 178.1(3
C26 C27 C28 C23 -1.2(5
C23 P2 C29 C30 -170.8(
C35 P2 C29 C30 -64.7(3
Cul P2 C29 C30 61.5(3)
C23 P2 C29 C34 12.3(3)
C35 P2 C29 C34 118.5(3) .
Cul P2 C29 C34 -115.4(3)
C34 C29 C30 C31 -5.6(6)
P2 C29 C30 C31 177.4(3)
C29 C30 C31 C32 3.6(6)
C30 C31 C32 C33 0.0(7)
C31 C32 C33 C34 -1.5(8)
C30 C29 C34 C33 4.2(6)
P2 C29 C34 C33 -178.9(3)
C32 C33 C34 C29 -0.7(7)
C23 P2 C35 C40 117.0(4)
C29 P2 C35 C40 10.2(4)
Cul P2 C35 C40 -118.3(3)
C23 P2 C35 C36 -65.2(3)

)

)

) .
3)
)



C29 P2 C35 C36 -171.9(3)
Cul P2 C35 C36 59.5(3)
C40 C35 C36 C37 -0.3(6) .
P2 C35 C36 C37 -178.3(3)
C35 C36 C37 C38 -1.0(6)
C36 C37 C38 C39 1.7(7)
C37 C38 C39 C40 -1.1(8)
C36 C35 C40 C39 1.0(7)
P2 C35 C40 C39 178.8(4
C38 C39 C40 C35 -0.3(8
C53 P3 C41 C46 150.0(3
C47 P3 C41 Cde6 -103.3(
Cu2 P3 C41 C4d6 25.6(3)
C53 P3 C41 C42 -31.3(3)
C47 P3 C41 C42 75.4(3)
Cu2 P3 C41 C42 -155.7(3)
Cde6 C41 C42 C43 -0.2(6) .
P3 C41 C42 C43 -178.9(3)
C41 C42 C43 C44 0.5(7)
C42 C43 C44 Cc45 -0.3(8)
C43 C44 C45 C46 0.0(8)
C44 C45 C4de6 C41 0.3(7)
C42 C41 C46 C45 -0.2(6)
P3 C41 C46 C45 178.6(4)
C53 P3 C47 C48 98.6(3)
C41 P3 C47 C48 -8.7(3)
Cu2 P3 C47 C48 -140.3(3)

)

)

)
)
) .
3)

C53 P3 C47 C52 -79.2(3
C41 P3 C47 C52 173.5(2
Cu2 P3 C47 C52 41.9(3)
C52 C47 C48 C49 1.4(5)
P3 C47 C48 C49 -176.3(3)
C47 C48 C49 C50 -0.7(6)
C48 C49 C50 C51 0.2(6)
C49 C50 C51 C52 -0.5(6)
C50 Cb51 C52 Cc47 1.2(5)
C48 C47 C52 C51 -1.7(5)
P3 C47 C52 C51 176.2(3) .
C47 P3 C53 C58 -178.4(3)
C41 P3 C53 C58 -69.2(3)
Cu2 P3 C53 C58 59.2(3)
C47 P3 C53 C54 6.1(3)
C41 P3 C53 C54 115.3(3) .
Cu2 P3 C53 C54 -116.3(3)
C58 C53 C54 C55 -1.3(5)
P3 C53 C54 C55 174.2(3)
C53 C54 C55 C56 0.1(6)
C54 C55 C56 C57 1.2(6)
C55 C56 C57 C58 -1.3(6)
C56 C57 C58 C53 0.1(6)
C54 C53 C58 C57 1.2(5)
P3 C53 C58 C57 -174.5(3)
C65 P4 C59 C64 13.1(3)
C71 P4 C59 C64 121.1(3)



Cu2 P4 C59 Ce4 -111.5(3
C65 P4 C59 C60 -170.8(2
C71 P4 C59 C60 -62.8(3)
)
)

)
)

Cu2 P4 C59 C60 64.6(2
C64 C59 Ce60 Cel 1.0(5

P4 C59 C60 Co6l -175.4(3)
C59 C60 C6l C62 1.2(5)
C60 C61 C62 C63 -1.7(5)
C6l C62 C63 C64 0.0(5) .
C60 C59 C64 C63 -2.7(5)
P4 C59 C64 C63 173.3(2)
C62 C63 C64 C59 2.3(5) .
C59 P4 C65 Cbb -72.8(3)

C71 P4 C65 C6b6 -178.8(3)

Cu2 P4 C65 C66 51.0(3)
C59 P4 C65 C70 111.2(3)
C71 P4 Ce65 C70 5.2(3)
Cu2 P4 C65 C70 -125.0(3)
C70 C65 C66 C67 -1.5(5)
P4 C65 C66 C67 -177.7(3)
C65 C6b6 C67 C68 1.6(7)
C66 C67 C68 C69 -1.0(8)
C67 C68 C69 C70 0.3(8)
C68 C69 C70 C65 -0.2(7)
C66 Co65 C70 C69 0.8(5)
P4 C65 C70 C69 176.8(3)
Ceb5 P4 C71 C76 -111.8(3)
C59 P4 C71 C76 140.1(3)
Cu2 P4 C71 C76 16.0(3)
Ce65 P4 C71 C72 68.9(3)
C59 P4 C71 C72 -39.2(3)
Cu2 P4 C71 C72 -163.2(2)
C76 C71 C72 C73 0.9(5)
P4 C71 C72 C73 -179.9(3)
C71 C72 C73 C74 -0.2(5)
C72 C73 C74 C75 -0.5(5)
C73 C74 C75 C76 0.7(5)
C72 C71 C76 C75 -0.7(5)
P4 C71 C76 C75 -180.0(2)
C74 C75 C76 C71 -0.1(5)
P5 Cu3 Cl2 Cu4 -144.50(7)
P6 Cu3 Cl2 Cu4 87.67(7)
S3 Cu3 Cl2 Cu4 -34.06(8)

P7 Cu4 Cl2 Cu3 -136.61(7)

P8 Cu4 Cl2 Cu3 94.70(7)

S4 Cu4 Clz Cu3 -16.02(8)
P5 Cu3 S3 C80 139.21(13)
P6 Cu3 S3 C80 -83.65(13)
Cl2 Cu3 S3 C80 32.32(13)
P7 Cu4 S4 C77 156.30(12)
P8 Cud4 54 C77 -67.19(13)
Cl2 Cu4d4 s4 C77 44.12(13)
P6 Cu3 P5 C87 54.54(13)

S3 Cu3 P5 C87 -173.19(12)
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Cl2 Cu3 P5 C87 -60.19(12)
P6 Cu3 P5 C81 -69.97(12)
S3 Cu3 P5 C81 62.30(12)
Cl2 Cu3 P5 C81 175.30(12)
P6 Cu3 P5 C93 171.48(15)
S3 Cu3 P5 C93 -56.24(15)
Cl2 Cu3 P5 C93 56.76(15)
P5 Cu3 P6 Cl105 60.24(11)
S3 Cu3 P6 Cl05 -68.65(11)
Cl2 Cu3 P6 C105 172.87(10)
P5 Cu3 P6 C99 -59.16(11)
S3 Cu3 P6 C99 171.95(11)
Cl2 Cu3 P6 C99 53.47(11)
P5 Cu3 P6 C111 179.13(12)
S3 Cu3 P6 Cl11 50.24(12)
Cl2 Cu3 P6 Cl11l -68.24(12)
P8 Cu4 P7 Cl29 -60.88(12)
S4 Cud4 P7 C129 67.02(12)

Cl2 Cu4 P7 C129 -177.83(11)

P8 Cu4 P7 C117 179.63(10)
S4 Cud4 P7 C117 -52.47(11)
Cl2 Cu4 P7 Cl117 62.68(11)
P8 Cu4 P7 C123 58.63(12)

S4 Cu4 P7 Cl23 -173.47(11)
Cl2 Cu4 P7 C123 -58.32(12)
P7 Cu4 P8 C135 -54.79(13)
S4 Cu4 P8 C135 173.03(13)
Cl2 Cu4 P8 C135 60.51(13)
P7 Cu4 P8 Cl41 64.77(13)

S4 Cu4 P8 Cl41l -67.41(12)
Cl2 Cu4 P8 Cl41 -179.93(12)
P7 Cu4 P8 Cl147 -177.18(12)
S4 Cu4 P8 Cl47 50.64(13)
Cl2 Cu4 P8 C147 -61.88(13)
C80 N3 C77 N4 0.2(5)

C80 N3 C77 s4 -178.0(3)

C78 N4 C77 N3 0.7(5)

C78 N4 C77 sS4 178.9(3)

Cud4 S4 C77 N3 -38.4(3)

Cud4 sS4 C77 N4 143.4(3)

C77 N4 C78 C79 -1.3(7)

N4 C78 C79 C80 0.9(7)

C78 C79 C80 N3 0.1(5)

C78 C79 C80 s3 -179.6(3)
C77 N3 C80 C79 -0.7(5
C77 N3 C80 S3 179.1(3
Cu3 S3 C80 C79 172.7(
Cu3 S3 C80 N3 -7.0(3)
C87 PS5 C81 C86 -170.4(3)
C93 P5 C81 C86 81.9(3)
Cu3 P5 C81 C86 -41.2(3)
C87 P5 C81 C82 4.6(3)
C93 P5 C81 C82 -103.1(3)
Cu3 P5 C81 C82 133.8(3)
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C86 C81 C82 C83 -2.6(5) .
P5 C81 C82 C83 -177.7(3)
C81 C82 C83 C84 0.8(6
C82 C83 C84 C85 1.1(7
C83 C84 C85 C86 -1.1(
C82 C81 C86 C85 2.6(6
P5 C81 C86 C85 178.0(
C84 C85 C86 C81 -0.8(
C81 P5 C87 C92 125.6/(
C93 P5 C87 C92 -125.8
Cu3 P5 C87 C92 -3.6(3
C81 P5 C87 C88 -57.7(
C93 P5 C87 C88 50.9(3
Cu3 P5 C87 €88 173.1(
C92 C87 C88 C89 -3.3(
P5 C87 C88 C89 179.9(
C87 C88 C89 C90 2.2 (6
C88 C89 C90 C91 0.2(6
C89 C90 C91 C92 -1.4(
C90 C91 C92 C87 0.2(6
C88 C87 C92 C91 2.1(5
P5 C87 C92 C91 179.0(
C87 P5 C93 C94 -144.0
C81 P5 C93 C94 -33.6(
Cu3 P5 C93 C94 91.6(3
C87 P5 C93 C98 40.8(4
C81 P5 C93 C98 151.2(
Cu3 P5 C93 C98 -83.6(
C98 C93 C94 C95 0.9(7
P5 C93 C94 C95 -174.3(4)
C93 C94 C95 C9%6 -2.9(9)
C94 C95 C96 C97 2.7(10)
C95 C96 C97 C98 -0.5(9)
C94 C93 C98 C97 1.3(7)

P5 C93 C98 C97 176.7(4)
C96 C97 C98 C93 -1.5(8) .
Cl05 P6 C99 C104 -8.4(3)
Cl11l P6 C99 C104 -114.3(3)
Cu3 P6 C99 C104 116.0(3)
Cl105 P6 C99 C100 175.9(2)
Cl11l P6 C99 C100 69.9(3)
Cu3 P6 C99 C100 -59.7(3)
Cl104 C99 C100 C101 0.9(5)
P6 C99 C100 C101 176.8(3)
C99 C100 C101 C102 -1.3(5
Cl100 C101 C102 C103 0.6(6
Cl101 C102 C103 C104 0.5(6
Cl102 C103 C104 C99 -0.9(6
Cl100 C99 C104 C103 0.2(95)

P6 C99 C104 C103 -175.5(3)

C99 P6 C105 C106 110.7(3)
Cl11l P6 C105 Cl06 -142.6(3)
Cu3 P6 C105 C106 -14.8(3)
C99 P6 C105 C110 -70.1(3)

LAV NIV ENIN]



Cl11 P6 C105 C110 36.5(3)
Cu3 P6 C105 C110 164.4(3)
Cl110 C105 C1l06 C107 -0.5(5)
P6 C105 C106 C107 178.7(3)
Cl105 C106 C107 C108 0.4(6)
)

Cl06 C107 C108 C109 0.9 (6

C107 C108 C109 C1l10 -2.0(6)

C108 C109 C110 C105 1.8(6)

Cl06 C105 C110 C109 -0.6(6)

P6 C105 C110 C109 -179.8(3)
Cl105 P6 C111 C112 -92.0(3)
C99 P6 CI111 Cl112 15.5(3)
Cu3 P6 C111 C112 143.3(3)
Cl05 P6 Cl11 Cll6 85.7(3)
C99 P6 Cl111 Cll6 -166.8(3)
Cu3 P6 Cl11 Cl16 -39.0(3)
Clle C111 C112 C113 0.6(6
P6 C111 C112 C113 178.3(3
Cl11l C112 C113 C114 0.5(7
Cl12 C113 C114 C115 -1.5(
Cl13 C114 C115 Cl1l6 1.5(7
Cl14 C115 Clle C111 -0.4(
Cll2 C111 Cl1l6 C1l15 -0.6¢(
P6 Cl111 Cl1l6 Cl115 -178.5(
Cl29 P7 C1l17 C118 -100.6¢(
Cl23 P7 C117 C118 153.1(2
Cud4 P7 C117 C118 25.5(3)
Cl29 P7 C117 Cl122 74.9(3)
Cl23 P7 C117 Cl22 -31.4(3
Cu4 P7 Cl17 C122 -159.0(2

)
) .
Cl22 C117 C118 C119 -0.9(5)

P7 C117 C118 C119 174.8(3)

Cl17 C118 C119 C120 -0.9(5)

Cl18 C119 C120 C121 1.8(6)

Cl19 C120 C121 Cl1l22 -1.0(6)

Cl18 C117 Ccl22 C121 1.8(5)

P7 C117 C122 C121 -173.7(2)

Cl20 C121 Ccl22 C117 -0.9(5)
Cl29 P7 Cl23 Cl124 0.6(3)

Cl17 P7 C123 Cl124 106.4
Cu4 P7 Cl23 Cl24 -125.3
Cl29 P7 Cl23 C128 177.7
Cl17 P7 C123 C128 -76.4
Cu4 P7 Cl23 C128 51.8(3)

(3)
(3)
(2)
(2)

Cl28 C123 Cl24 C125 -0.1(5)

P7 C123 C124 C125 177.0(3)

Cl23 Cl24 C125 Cl26 -1.0(6)

Cl24 C125 Cl26 C127 1.7(6)

Cl25 Cl26 C127 C128 -1.3(5)

Cl26 C127 C128 C123 0.3(5)
Cl24 C123 C128 C127 0.4(5)

P7 Cl23 C128 Cl127 -176.9(3)

Cl1l7 P7 C129 C134 -10.2(3)
Cl23 P7 C129 C134 96.1(3)

[ESRREV]
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Cud4 P7 C129 C134 -137.5(3)
Cl1l7 P7 C129 C130 169.9(3)
Cl23 P7 C129 C130 -83.9(3)
Cud4 P7 C129 C130 42.5(3)
Cl34 C129 C130 C131 -0.3(5)
P7 C129 C130 C131 179.6(3)
Cl29 C130 C131 C132 0.0(6)
Cl130 C131 C132 C133 0.2(6)
Cl31 C132 C133 C134 -0.2(6)
Cl32 C133 C134 C129 -0.1(6)
Cl130 C129 C134 C133 0.4(5)
P7 C129 C134 C133 -179.6(3)
Cl41 P8 C135 C140 -98.8(3)
Cl47 P8 C135 C140 153.9(3)
Cud4 P8 C135 C140 26.3(3)
Cl41 P8 C135 Cl1l36 77.2(3)
Cl47 P8 C135 Cl136 -30.1(3)
Cu4 P8 C135 Cl36 -157.7(3)
C140 C135 C136 C137 1.9(5)
P8 C135 Cl136 C137 -174.1(3
Cl135 C136 C137 C138 -0.6(6
Cl36 C137 C138 C139 -0.8(7)
Cl37 C138 C139 C140 0.8(8)
Cl36 C135 C140 C139 -1.9(6
P8 C135 C140 C139 174.3(4)
C138 C139 C140 C135 0.6(8)
Cl35 P8 C141 C142 -10.8(3)
Cl47 P8 Cl41 C142 96.5(3)
Cud4 P8 Cl41 Cl42 -139.4(3
Cl135 P8 C1l41 Cl46 166.7(3
Cl47 P8 Cl41 Cl46 -86.0(3
Cu4 P8 Cl41 Cl46 38.1(3)
Cl46 C141 Cl42 C143 1.3(5
P8 C141 C142 C143 178.8(3) .
Cl41 C142 C143 Cl44 -1.2(6)
Cl42 C143 C144 C145 0.6(6
Cl43 C144 C145 Cl46 -0.1¢
Cl44 C145 Cl4e Cl141 0.2(6
Cl42 C141 Cl46 Cl45 -0.8(
P8 Cl41 Cl46 C145 -178.4(
C1l35 P8 C147 C148 -65.7(3
Cl41 P8 C147 C148 -172.0(
Cud4 P8 C147 C148 64.6(3)
Cl135 P8 C147 C152 118.7(4)
Cl41 P8 C147 C152 12.5(4)
Cu4 P8 Cl47 C152 -111.0(3)
Cl52 C147 C148 C149 -2.5(6
P8 C147 C148 C149 -178.2(3
Cl47 C148 C149 C150 1.6(7)
)
1
)
)
)

)
)

)

)
)

C1l48 C149 C150 C151 0.6(8
Cl49 C150 C151 C152 -1.7(
Cl48 C147 C152 C151 1.4(
P8 C147 C152 C151 176.9
Cl150 C151 C152 C147 0.8

0)

7
(4
(9



loop

_geom_hbond atom site label D
_geom_hbond atom site label H
_geom_hbond atom site label A

_geom_hbond distance DH

_geom_hbond distance HA

_geom _hbond distance DA

_geom hbond angle DHA
_geom_hbond site symmetry A

N1 HIN Cl11 0.889(17) 2.288(18) 3.169(3) 171(3)
N3 H3N Cl2 0.885(17) 2.261(19) 3.140(3) 172(3)
Cl28 H12C Cl2 0.95 2.78 3.600(4) 145.4

Cl46 H14B S4 0.95 2.84 3.733(4) 156.7

C86 H86A S3 0.95 2.84 3.719(4) 154.1

_diffrn measured fraction theta max 0.998
_diffrn reflns theta full 25.00
_diffrn measured fraction theta full 0.997
_refine diff density max 0.849

_refine diff density min -0.497

_refine diff density rms 0.068

#===end

data 5

_audit creation method SHELXL-97

_chemical name systematic
7
?

’

_chemical name common ?

_chemical melting point ?

_chemical formula moiety 'C76 H63 Br Cu2 N2 P4 S2'
_chemical formula sum 'C76 H63 Br Cu2 N2 P4 S2'
_chemical formula weight 1399.27

loop

_atom type symbol

_atom type description

_atom type scat dispersion real
_atom type scat dispersion imag
_atom_type scat source

'c’ 'C!' 0.0033 0.0016
'"International Tables Vol C Tables 4.2.6.8 and 6.1.1.
'H' 'H' 0.0000 0.0000
'"International Tables Vol C Tables 4.2.6.8 and 6.1.1.
"N’ N 0.000601 0.0033
'"International Tables Vol C Tables 4.2.6.8 and 6.1.1.
P! P’ 0.1023 0.0942
'"International Tables Vol C Tables 4.2.6.8 and 6.1.1.
'S 'S’ 0.12406 0.1234
'"International Tables Vol C Tables 4.2.6.8 and 6.1.1.



'Cu' 'Ccu' 0.3201 1.2651
'"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"
'Br' 'Br' -0.2901 2.4595
'"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"

_symmetry cell setting triclinic
_symmetry space group name H-M 'P -1"
_symmetry space group name Hall '-p 1"

loop
_symmetry equiv _pos_as xyz
'X, y, Zl

v _ _ —_ \l
XI y’ Z

_cell length a 17.5439(3)
_cell length b 18.7998 (3)
_cell length c 22.7125(4)
_cell angle alpha 67.538(2)
_cell angle beta 69.421(2)
_cell angle gamma 80.7420(10)
_cell volume 6477.95(19)
_cell formula units 7 4

_cell measurement temperature 123(2)
_cell measurement reflns used 31120
_cell measurement theta min 4.9014
_cell measurement theta max 37.6170
_exptl crystal description prism
_exptl crystal colour 'pale yellow-orange'
_exptl crystal size max 0.45
_exptl crystal size mid 0.35
_exptl crystal size min 0.26
_exptl crystal density meas ?

_exptl crystal density diffrn 1.435
_exptl crystal density method 'not measured'
_exptl crystal F 000 2872
_exptl absorpt coefficient mu 1.483
_exptl absorpt correction type multi-scan

_exptl absorpt correction T min 0.84753

_exptl absorpt correction T max 1.00000

_exptl absorpt process details

CrysAlisPro, Oxford Diffraction Ltd.,

Version 1.171.34.44 (release 25-10-2010 CrysAlisl71 .NET)
(compiled Oct 25 2010,18:11:34)

Empirical absorption correction using spherical harmonics,
implemented in SCALE3 ABSPACK scaling algorithm.

’

_exptl special details

?



_diffrn ambient temperature
_diffrn radiation wavelength
_diffrn radiation type

_diffrn radiation_ source

_diffrn radiation monochromator
_diffrn measurement device type
_diffrn measurement method
_diffrn detector area resol mean
_diffrn standards number

_diffrn standards_interval count
_diffrn standards_interval time
_diffrn standards decay %
_diffrn reflns number

_diffrn reflns av R equivalents
_diffrn reflns av sigmal/netI
_diffrn reflns limit h min
_diffrn reflns limit h max
_diffrn reflns limit k min
_diffrn reflns limit k max
_diffrn reflns limit 1 min
_diffrn reflns limit 1 max
_diffrn reflns theta min
_diffrn reflns theta max
_reflns number total

_reflns number gt

_reflns threshold expression

_computing data collection
CrysAlisPro,
Version 1.171.34.44
(compiled Oct 25 2010,18:11:34)

_computing cell refinement
CrysAlisPro,
Version 1.171.34.44
(compiled Oct 25 2010,18:11:34)

_computing data reduction
CrysAlisPro,
Version 1.171.34.44
(compiled Oct 25 2010,18:11:34)

’

_computing structure solution
_computing structure refinement
_computing molecular graphics
_computing publication material

_refine special details

I3

123(2)
0.71073
MoK\ a
'Enhance
graphite
'Xcalibur,
'"\w scans'
10.5081

?

?

?

?

134549
0.0641
0.1086

-30

20

-32

29

-38

34

4.91

37.71
65025
37449
I>2\s (I)

Oxford Diffraction Ltd.,
(release 25-10-2010 CrysAlisl7l

Oxford Diffraction Ltd.,
(release 25-10-2010 CrysAlisl71

Oxford Diffraction Ltd.,
(release 25-10-2010 CrysAlisl71

'SHELXS-97
'SHELXL-97
'SHELXTL
'SHELXTL

(Mo)

Ruby,

(Sheldrick,
(Sheldrick,

X-ray Source'

Gemini'

.NET)

.NET)

.NET)

(Sheldrick, 2008)'"
(Sheldrick, 2008)"
2008) "'
2008) "'



Refinement of F"2”" against ALL reflections. The weighted R-factor wR and

goodness of fit S are based on F"2”, conventional R-factors R are based

on F, with F set to zero for negative F*"2”. The threshold expression of

F~2~ > 2sigma (F*"2”) 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.

’

_refine 1ls structure factor coef Fsqgd
_refine ls matrix type full
_refine 1s weighting scheme calc
_refine 1s weighting details
'calc w=1/[\s"2" (Fo"2")+(0.0627P)"2"+1.9950P] where P=(Fo"2"+2Fc"2")/3"

_atom sites solution primary direct
_atom sites solution secondary difmap
_atom sites solution hydrogens geom
_refine 1ls hydrogen treatment mixed
_refine ls extinction method none
_refine 1s extinction coef ?
_refine 1ls number reflns 65025
_refine 1ls number parameters 1573
_refine 1s number restraints 0
_refine 1s R factor all 0.1342
_refine 1s R factor gt 0.0683
_refine 1s wR factor ref 0.1722
_refine 1s wR factor gt 0.1416
_refine 1s goodness of fit ref 1.019
_refine 1s restrained S all 1.019
~refine 1s shift/su max 0.006
_refine 1s shift/su mean 0.000

loop

_atom_site label

_atom site type symbol
_atom site fract x
_atom site fract y
_atom site fract z

_atom site U iso or equiv
_atom site adp type
_atom_site occupancy

_atom site symmetry multiplicity
_atom _site calc flag

_atom site refinement flags
_atom site disorder assembly
_atom site disorder group

CulA Cu 0.491173(17) 0.815364(18) 0.844502(15) 0.01764(6) Uani 1 1 d
Cu2A Cu 0.695755(16) 0.972753(18) 0.653958(15) 0.01764(6) Uani 1 1 d
BrlA Br 0.628566(15) 0.855009(17) 0.752921(14) 0.02828(7) Uani 1 1 d

SIA S 0.40585(4) 0.92578(4) 0.84455(3) 0.02438(13) Uani 1 1 4 . A
S2A S 0.60588(4) 1.03657(4) 0.59540(3) 0.02575(14) Uani 1 1 4 . A



P1A
P2A
P3A
P4A
C1lA
C2A

) . 75549 (
) . 75134 (
) .90715(
) .04384 (
3) 0.81580
5) 0.89400 (

el eNe]

4
4
4
4
(

OO OO OO

) 0
) 0
) 0
) 0
14)
15)

Q Q" wodg

.55511

H2AA H 0.5225 0.9161 0.9153 O.

C3A C 0.58290(17) 0.93975(17)

H3AA H 0.5697 0.9934 0.9543 0.

C4A C 0.62972(17) 0.90784(18)

H4AA H 0.6469 0.9393 1.0267 O.

C5A C 0.65164(15) 0.83006(18)

H5AA H 0.6849 0.8085 1.0558 O.

C6A C 0.62458(14) 0.78411(16)

H6AA H 0.6396 0.7309 1.0160 O.

ClB C 0.44864(14)
C2B C 0.44041(15)

0.70977(14)
0.71213(16)

H2BA H 0.4784 0.7393 1.0808 O.

C3B C 0.37720(16) 0.67513(18)

H3BA H 0.3719 0.6774 1.1753 0.

C4B C 0.32170(16) 0.63476(17)

H4BA H 0.2789 0.6088 1.1667 0.

C5B C 0.32892(16) 0.63256(17)

H5BA H 0.2905 0.6055 1.0628 O.

CéB C 0.39192(15) 0.66953(16)

H6BA H 0.3965 0.6675 0.9674 0.

ClC C 0.60651(14)
C2C C 0.59360(17)

0.67667(15)
0.60215(16)

H2CA H 0.5447 0.5908 1.0182 O.

C3C C 0.65262(18) 0.54384(17)

H3CA H 0.6437 0.4931 1.0059 O.

C4C C 0.72345(16) 0.55915(17)

H4CA H 0.7626 0.5189 0.9148 O.

C5C C 0.73751(15) 0.63350(18)

H5CA H 0.7870 0.6445 0.8378 O.

CeC C 0.67996(14) 0.69165(16)

H6CA H 0.6901 0.7424 0.8490 O.

ClD C 0.33653(14)
C2D C 0.28325(16)
H2DA H 0.2981 0.8038 0.8894
C3D C 0.20882(16) 0.7254(2)
H3DA H 0.1730 0.7555 0.9670
C4D C 0.18686(17) 0.6529(2)
H4DA H 0.1362 0.6329 0.9855
C5D C 0.2391(2) 0.6098(2) O.
HS5DA H 0.2238 0.5603 0.9245
CeD C 0.31393(18) 0.63773(18)

0.71073(16)
0.75413(19)

o O O o

H6DA H 0.3495 0.6071 0.8471 O.

ClE C 0.49247(14) 0.66906(15)
C2E C 0.54876(19) 0.63032(19)

.93753
.80246
.59119
.70006 (3)

0.
.94268(16)
.042 Uiso 1 1 calc R
.95350(16)
.044 Uiso 1 1 calc R
91746 (106)
0.

(3) 0.01596(
(3) 0.01883¢(
(3) 0.01971 ¢
0.01615(¢
0.96257(12) 0.0170
0.94396(13) 0.0223
027 Uiso 1 1 calc R
0.96743(15) 0.0277(6)
033 Uiso 1 1 calc R
1.00979(15) 0.0302(06)
036 Uiso 1 1 calc R
1.02767(14) 0.0256(06)
031 Uiso 1 1 calc R
1.00405(12) 0.0202(5)
024 Uiso 1 1 calc R
1.01434(13) 0.0191(4)
1.07675(13) 0.0235(5)
028 Uiso 1 1 calc R
1.13300(15) 0.0286(06)
034 Uiso 1 1 calc R
1.12790(15) 0.0290(06)
035 Uiso 1 1 calc R
1.06647(15) 0.0277(6)
033 Uiso 1 1 calc R
1.00960(14) 0.0237(5)
028 Uiso 1 1 calc R
0.93467(13) 0.0189(4)
0.98121(14) 0.0261 (5)
031 Uiso 1 1 calc R
0.97369(16) 0.0310(6)
037 Uiso 1 1 calc R
0.92021(16) 0.0285(6)
034 Uiso 1 1 calc R
0.87418(15) 0.0262 (6)
031 Uiso 1 1 calc R
0.88097(13) 0.0217(5)
026 Uiso 1 1 calc R
0.85979(14) 0.0233(5)
0.89634(16) 0.0303(6)
036 Uiso 1 1 calc R
0.0348(7)

1
1
1
1
)

1
2
2
1
(
(3)

)
)
)
)
4
5

0.0369(8)

0.0378(7)
045 Uiso 1 1 calc R
0.87106(15) 0.0299(06)
036 Uiso 1 1 calc R
0.78255(13) 0.0210(5)
0.81558(17) 0.0351(7)

Uani
Uani
Uani
Uani
Uani
Uani
Uani
Uani
Uani
Uani

Uani
Uani

ﬁani
éani
Gani
ﬁani

Uani
Uani

éani
ﬁani
ﬁani
ﬁani

Uani
Uani

Uani 1

Uani 1

Uani 1 1

Uani

Uani
Uani

e

H2EA H 0.5596 0.6498 0.8447 0.042 Uiso 1 1 calc R
C3E C 0.5890(2) 0.5641(2) 0.8066(2) 0.0450(9) Uani 1 1 d
H3EA H 0.6269 0.5381 0.8298 0.054 Uiso 1 1 calc R

C4E C 0.5748(2) 0.53536(19) 0.76423(18) 0.0371(7) Uani 1



H4EA H 0.6018 0.4892 0.7588 O.
C5E C 0.52021(18) 0.57454(18)
HS5EA H 0.5108 0.5555 0.6994 0.
C6E C 0.47959(16) 0.64145(16)
H6EA H 0.4430 0.6683 0.7140 O.
ClF C 0.41325(16) 0.81222(16)
C2F C 0.33441(19) 0.8354(2) 0.72287(19) 0.0427(8) Uani 1
H2FA H 0.2893 0.8169 0.7623 0.051 Uiso 1 1 calc R

C3F C 0.3215(2) 0.8853(3) 0.6638(2) 0.0545(11) Uani 1 1 d
H3FA H 0.2675 0.9014 0.6632 0.065 Uiso 1 1 calc R

C4F C 0.3858(2) 0.9118(2) 0.60616(19) 0.0456(9) Uani 1 1
H4FA H 0.3764 0.9451 0.5656 0.055 Uiso 1 1 calc R

CS5F C 0.4644(2) 0.8898(2) 0.60745(17) 0.0380(7) Uani 1 1
HS5FA H 0.5092 0.9085 0.5678 0.046 Uiso 1 1 calc R
CeF C 0.47808(18) 0.84028(18) 0.66682(16) 0.0316(6)
H6FA H 0.5322 0.8257 0.6676 0.038 Uiso 1 1 calc R
ClG C 0.73551(15) 0.84303(18) 0.57422(15) 0.0263(6)
C2G C 0.71782(18) 0.76896(19) 0.62155(17) 0.0345(7)
H2GA H 0.7360 0.7515 0.6597 0.041 Uiso 1 1 calc R
C3G C 0.6735(2) 0.7207(2) 0.6127(2) 0.0460(9) Uani 1 1 d
H3GA H 0.6622 0.6701 0.6446 0.055 Uiso 1 1 calc R

C4G C 0.6462(2) 0.7455(3) 0.5587(2) 0.0506(10) Uani 1 1 d
H4GA H 0.6166 0.7119 0.5529 0.061 Uiso 1 1 calc R

C5G C 0.6616(2) 0.8193(3) 0.5123(2) 0.0520(10) Uani 1 1 d
HS5GA H 0.6414 0.8370 0.4752 0.062 Uiso 1 1 calc R

CeG C 0.7069(2) 0.8677(2) 0.52000(18) 0.0404(8) Uani 1 1

045 Uiso 1 1 calc R
0.72934(16) 0.0310(6)
037 Uiso 1 1 calc R
0.73828(14) 0.0240(5)
029 Uiso 1 1 calc R
0.72473(14) 0.0232(5) Uani

Uani

Uani

Uani

Uani
Uani

H6GA H 0.7181 0.9181 0.4877 0.
ClH C 0.84871(14) 0.96670(16)
C2H C 0.80983(17) 1.02965(18)
H2HA H 0.7529 1.0382 0.4883 0.
C3H C 0.85316(19) 1.08016(19)
H3HA H 0.8257 1.1225 0.3831 O.
C4H C 0.93639(19) 1.06825(19)
H4HA H 0.9662 1.1016 0.3381 O.
C5H C 0.97553(17) 1.00737(19)
HS5HA H 1.0327 0.9997 0.4006 O.
C6H C 0.93293(15) 0.95742(17)
H6HA H 0.9613 0.9163 0.5054 O.
ClI C 0.85749(14) 0.84128(15)
C2I C 0.85404(15) 0.83881(16)
H2IA H 0.8163 0.8717 0.7141 O.
C3I C 0.90525(17) 0.78875(17)
H3TIA H 0.9019 0.7870 0.7707 0.
C4I C 0.96135(17) 0.74128(16)
H4TIA H 0.9971 0.7077 0.7202 0.
C5I C 0.96507(16) 0.74296(16)
H5IA H 1.0035 0.7106 0.6150 O.
C6I C 0.91277(16) 0.79188(16)
H6IA H 0.9146 0.7918 0.5602 O.
ClJ C 0.79921(13) 1.12265(14)
C2J C 0.82846(15) 1.12448(16)
H2JA H 0.8151 1.0847 0.5606 O.
C3J C 0.87698(16) 1.18358(18)
H3JA H 0.8967 1.1841 0.4755 0.

048 Uiso 1 1 calc R
0.50754(13) 0.0214 (5)
0.47041(14) 0.0288(6)
035 Uiso 1 1 calc R
0.40762(15) 0.0328(6)
039 Uiso 1 1 calc R
0.38121(15) 0.0336(7)
040 Uiso 1 1 calc R
0.41824(15) 0.0318(06)
038 Uiso 1 1 calc R
0.48058(14) 0.0255(5)
031 Uiso 1 1 calc R
0.63119(13) 0.0205(5)
0.69384(14) 0.0234(5)
028 Uiso 1 1 calc R
0.72751(15) 0.0276(6)
033 Uiso 1 1 calc R
0.69775(15) 0.0288(06)
035 Uiso 1 1 calc R
0.63542(16) 0.0287(6)
034 Uiso 1 1 calc R
0.60247(15) 0.0248(5)
030 Uiso 1 1 calc R
0.63673(12) 0.0178(4)
0.57107(13) 0.0220(5)
026 Uiso 1 1 calc R
0.52037(14) 0.0272(06)
033 Uiso 1 1 calc R

Uani
Uani

ﬁani
ﬁani
ﬁani
éani

Uani
Uani

éani
ﬁani
éani
ﬁani

Uani
Uani

Uani

1

1
1

Q.



C4J C 0.89667(15) 1.24185(16) 0.53514(14) 0.0259(6) Uani 1 1 d
H4JA H 0.9290 1.2829 0.5003 0.031 Uiso 1 1 calc R .

C5J C 0.86926(16) 1.24024(17) 0.60064(15) 0.0285(6) Uani 1 1 d
H5JA H 0.8842 1.2794 0.6109 0.034 Uiso 1 1 calc R .

C6J C 0.81983(16) 1.18146(16) 0.65151(14) 0.0257(5) Uani 1 1 d
H6JA H 0.8001 1.1812 0.6963 0.031 Uiso 1 1 calc R .

ClK C 0.65502(14) 1.09407(14) 0.74897(13) 0.0194(5) Uani 1 1 d
C2K C 0.58899(14) 1.12731(16) 0.72573(14) 0.0234(5) Uani 1 1 d
H2KA H 0.5861 1.1225 0.6864 0.028 Uiso 1 1 calc R .

C3K C 0.52780(15) 1.16728(18) 0.75992(16) 0.0297(6) Uani 1 1 d
H3KA H 0.4830 1.1897 0.7440 0.036 Uiso 1 1 calc R .

C4K C 0.53145(17) 1.17477(18) 0.81685(16) 0.0328(7) Uani 1 1 d
H4KA H 0.4890 1.2018 0.8403 0.039 Uiso 1 1 calc R

C5K C 0.5972(2) 1.14287(19) 0.84003(16) 0.0347(7) Uani 1 1 d
H5KA H 0.6001 1.1485 0.8790 0.042 Uiso 1 1 calc R

C6K C 0.65837(17) 1.10303(17) 0.80623(15) 0.0278(6) Uani 1 1 d
H6KA H 0.7033 1.0814 0.8221 0.033 Uiso 1 1 calc R .

ClL C 0.79296(14) 0.99116(14) 0.75692(12) 0.0180(4) Uani 1 1 d
C2L C 0.87431(14) 1.00449(15) 0.74333(13) 0.0215(5) Uani 1 1 d
H2LA H 0.9011 1.0453 0.7041 0.026 Uiso 1 1 calc R .

C3L C 0.91654(15) 0.95818(17) 0.78700(14) 0.0260(6) Uani 1 1 d
H3LA H 0.9721 0.9674 0.7773 0.031 Uiso 1 1 calc R .

C4L C 0.87805(17) 0.89906(18) 0.84422(15) 0.0289(6) Uani 1 1 d
HALA H 0.9070 0.8679 0.8741 0.035 Uiso 1 1 calc R .

C5L C 0.79692(16) 0.88500(17) 0.85830(14) 0.0264(5) Uani 1 1 d
H5LA H 0.7706 0.8441 0.8976 0.032 Uiso 1 1 calc R .

CoL C 0.75461(14) 0.93043(15) 0.81522(12) 0.0209(5) Uani 1 1 d
H6LA H 0.6992 0.9206 0.8250 0.025 Uiso 1 1 calc R .

CIM C 0.50903(15) 1.03255(15) 0.64891(13) 0.0204(5) Uani 1 1 d .
N3M N 0.44556(15) 1.07371(17) 0.62807(14) 0.0304(7) Uani 0.40(3)
C3' C 0.44556(15) 1.07371(17) 0.62807(14) 0.0304(7) Uani 0.60(3)
H3'A H 0.4533 1.1058 0.5825 0.037 Uiso 0.60(3) 1 calc PR A 2
C3M C 0.37071(18) 1.0665(2) 0.67568(17) 0.0371(8) Uani 1 1 d
H3MA H 0.329(3) 1.085(3) 0.665(2) 0.062(13) Uiso 1 1 d ..
N2M N 0.35335(15) 1.02266(17) 0.74200(14) 0.0321(7) Uani 0.60(3)
C2' C 0.35335(15) 1.02266(17) 0.74200(14) 0.0321(7) Uani 0.40(3)
H2'A H 0.2997 1.0206 0.7726 0.038 Uiso 0.40(3) 1 calc PR A 2
CoM C 0.41677(15) 0.98184(15) 0.76228(14) 0.0210(5) Uani 1 1 d
NIM N 0.49170(12) 0.98815(13) 0.71525(11) 0.0209(4) Uani 1 1 d
HIMA H 0.5323 0.9614 0.7287 0.025 Uiso 1 1 calc R .

CulB Cu 0.171249(17) 0.497624(18) 0.645985(15) 0.01732(6) Uani 1
Cu2B Cu 0.003954(16) 0.311812(17) 0.842932(15) 0.01628(6) Uani
BrlB Br 0.126383(15) 0.371506(16) 0.741044(14) 0.02547(6) Uani
SIB S 0.06304(4) 0.56417(4) 0.60988(3) 0.02247(12) Uani 1 1 d .
S2B S -0.09749(3) 0.40509(4) 0.86188(3) 0.02102(12) Uani 1 1 d
P1IB P 0.22359(4) 0.55584(4) 0.69406(3) 0.01843(12) Uani 1 1 d
P2B P 0.25102(4) 0.45334(4) 0.56294(3) 0.01730(12) Uani 1 1 d
P3B P -0.04523(4) 0.24040(4) 0.80266(3) 0.01714(12) Uani 1 1 d
P4B P 0.06202(3) 0.25481(4) 0.92513(3) 0.01541(11) Uani 1 1 d
CIN C 0.15076(15) 0.59722(15) 0.75350(13) 0.0208(5) Uani 1 1 d
C2N C 0.07758(15) 0.56047(16) 0.79399(13) 0.0221(5) Uani 1 1 d

H2NA H 0.0667 0.5151 0.7897 0.
C3N C 0.02052(16) 0.58886(17)

026 Uiso 1 1 calc R
0.84035(14) 0.0268(6)

H3NA H -0.0292 0.5632 0.8673 0.032 Uiso 1 1 calc R

Uani 1 1 d
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C4N C 0.03567(18) 0.65460(19) 0.84758(16) 0.0321(6)
H4NA H -0.0038 0.6744 0.8791 0.039 Uiso 1 1 calc R
C5N C 0.10872(19) 0.6915(2) 0.80853(17) 0.0365(7)
HONA H 0.1197 0.7361 0.8139 0.044 Uiso 1 1 calc R
CoN C 0.16601(17) 0.66331(18) 0.76141(16) 0.0307(6)
H6NA H 0.2157 0.6891 0.7345 0.037 Uiso 1 1 calc R
ClO C 0.28900(15) 0.49245(15) 0.74178(13) 0.0216(5)
C20 C 0.27976(18) 0.48590(18) 0.80746(15) 0.0304(6)
H20A H 0.2385 0.5154 0.8292 0.036 Uiso 1 1 calc R

Uani

Uani 1

Uani

Uani
Uani

C30 C 0.3314(2) 0.4359(2)
H30A H 0.3251 0.4316 0.8853 0.
C40 C 0.39167(18) 0.39247(19)
H40A H 0.4269 0.3589 0.8330 O.
C50 C 0.40020(17) 0.39830(18)
H50A H 0.4415 0.3685 0.7243 0.
C60 C 0.34904(16) 0.44722(17)
H60A H 0.3549 0.4500 0.6677 O.
ClP C 0.28715(14) 0.63785(15)
C2P C 0.36749(16) 0.64265(18)
H2PA H 0.3921 0.6016 0.6583 O.
C3P C 0.41216(19) 0.7072(2) O.
H3PA H 0.4668 0.7102 0.5817 O.
C4P C 0.37787(19) 0.76663(18)
H4PA H 0.4087 0.8103 0.5104 O.
C5P C 0.29834(18) 0.76222(17)
H5PA H 0.2742 0.8031 0.5175 O.
CepP C 0.25338(17) 0.69830(16)
H6PA H 0.1986 0.6959 0.5950 O.
ClQ C 0.33886(14) 0.39045(16)
C2Q C 0.32578(16) 0.32015(16)
H20A H 0.2720 0.3067 0.6603 O.
C3Q0 C 0.39031(18) 0.27041(19)
H30A H 0.3802 0.2224 0.6788 0.
C4Q C 0.47037(18) 0.2898(2) 0.
H40A H 0.5145 0.2549 0.6094 O.
C5Q C 0.48401(18) 0.3614(2) O.
H50A H 0.5382 0.3764 0.5242 0.
C6Q C 0.41916(15) 0.41106(18)
H6QA H 0.4296 0.4596 0.5028 O.
ClIR C 0.29486(13) 0.52838(15)
C2R C 0.28449(15) 0.60458(16)
H2RA H 0.2535 0.6162 0.5180 O.
C3R C 0.31914(16) 0.66401(17)
H3RA H 0.3113 0.7159 0.4172 O.
C4R C 0.36456(17) 0.64719(18)
H4RA H 0.3893 0.6875 0.3223 0.
CoR C 0.37470(17) 0.57163(19)
H5RA H 0.4061 0.5605 0.3253 O.
C6R C 0.33895(15) 0.51239(17)
H6RA H 0.3444 0.4610 0.4244 0.
Cls C 0.19332(14) 0.39836(15)
C2s C 0.13199(17) 0.43825(17)
H2SA H 0.1234 0.4919 0.5073 O.
C35 C 0.08360(18) 0.40047(19)

0.84076(17)

0.0389(7)
047 Uiso 1 1 calc R
0.80998(17) 0.0348(7)
042 Uiso 1 1 calc R
0.74559(17) 0.0313(6)
038 Uiso 1 1 calc R
0.71167(15) 0.0269(6)
032 Uiso 1 1 calc R
0.63500(13) 0.0205(5)
0.63008(15) 0.0312(7)
037 Uiso 1 1 calc R
58405 (17) 0.0407(8)
049 Uiso 1 1 calc R
0.54203(16) 0.0333(7)
040 Uiso 1 1 calc R
0.54626(16) 0.0310(6)
037 Uiso 1 1 calc R
0.59246(15) 0.0265(06)
032 Uiso 1 1 calc R
0.57683(13) 0.0206(5)
0.63118(14) 0.0251(5)
030 Uiso 1 1 calc R
0.64277(16) 0.0323(6)
039 Uiso 1 1 calc R
60212 (17) 0.0395(8)
047 Uiso 1 1 calc R
55085 (17) 0.0403(8)
048 Uiso 1 1 calc R
0.53817(15) 0.0280(06)
034 Uiso 1 1 calc R
0.48200(13) 0.0196(5)
0.47890(14) 0.0244(5)
029 Uiso 1 1 calc R
0.41904 (15) 0.0281 (6)
034 Uiso 1 1 calc R
0.36278(15) 0.0303(06)
036 Uiso 1 1 calc R
0.36453(14) 0.0295(06)
035 Uiso 1 1 calc R
0.42361(13) 0.0241 (5)
029 Uiso 1 1 calc R
0.54230(13) 0.0199(5)
0.51558(15) 0.0271 (6)
033 Uiso 1 1 calc R
0.50102(16) 0.0314 (0)

Uani 1 1

Uani

Uani

Uani

Uani
Uani

Uani 1

Uani
Uani
Uani

Uani
Uani

Uani

Uani 1

Uani 1

Uani

Uani
Uani

ﬁani
ﬁani
ﬁani
ﬁani

Uani
Uani

Uani



H3SA H 0.0425 0.4284 0.4822 0.
C4s C 0.09466(18) 0.32215(19)

H4SA H 0.0613 0.2963 0.5036 O.
C55 C 0.1539(2) 0.2822(2) 0.54
H5SA H 0.1609 0.2283 0.5503 O.
C6sS C 0.20366(19) 0.31957(18)

H6SA H 0.2453 0.2912 0.5726 O.
ClT C 0.02662(14) 0.18047(15)

C2T C 0.09968(16) 0.15801(19)

H2TA H 0.1118 0.1748 0.8029
C3T C 0.15539(19) 0.1112(2)
H3TA H 0.2049 0.0953 0.7526
C4T C 0.13918(19) 0.0878(2)
H4TA H 0.1774 0.0553 0.6772
C5T C 0.06763(18) 0.1114(2)
H5TA H 0.0570 0.0961 0.6506
CeT C 0.01103(16) 0.15765(18)

H6TA H -0.0384 0.1738 0.7029 0
ClUu C -0.09484(14) 0.30123(15)
C2U0 C -0.04814(16) 0.35556(17)
H2UA H 0.0090 0.3560 0.6730 O.
C3U C -0.08440(18) 0.40886(17)
H3UA H -0.0522 0.4457 0.5974 0
C4U C -0.16801(18) 0.40826(19)

O O OO o Ooo

H4UA H -0.1933 0.4454 0.6202 0.
0.3536(2) O.
H -0.2707 0.3525 0.7157 0.

C5U0 C -0.21383(17)
H5UA

CeU C -0.17784(15) 0.30007(18)

H6UA H -0.2102 0.2625 0.7915 O.

Clv C -0.12675(14)
C2v C -0.13531(16)

0.17692(15)
0.10262(17)

H2VA H -0.0961 0.0811 0.8403 0.

C3v C -0.20182(18) 0.05973(18)

H3VA H -0.2073 0.0088 0.9229 0.

C4v C -0.25968(17) 0.09082(17)

H4VA H -0.3051 0.0616 0.9965 O.

C5v C -0.25129(15) 0.16445(17)

H5VA H -0.2909 0.1859 0.9904 O.

Cov C -0.18450(15) 0.20721(16)

H6VA H -0.1783 0.2574 0.9100 0.

Clw C -0.00173(14)
C2W C -0.03474(16)

0.18333(14)
0.12807(16)
H2WA H -0.0218 0.1274 0.9457 O
C3wWw C -0.0866(2) 0.07380(19) 1
H3WA H -0.1081 0.0356 1.0369 0
C4w C -0.1070(2) 0.0751¢(2) 1.1
H4WA H -0.1425 0.0380 1.1449 0
C5w C -0.07569(19) 0.1307(2) 1
H5WA H -0.0901 0.1318 1.1624 0
cew C -0.02326(15) 0.18491(1l6)
H6WA H -0.0021 0.2230 1.0722 O
ClX C 0.09384(13) 0.31621(14)

C2X C 0.14719(14) 0.28885(15)

H2XA H 0.1671 0.2369 1.0051 0.

038 Uiso 1 1 calc R
0.51369(16) 0.0331(7)
040 Uiso 1 1 calc R
08(2) 0.0410(8) Uani 1 1 d
049 Uiso 1 1 calc R
0.55458(18) 0.0361(7)
043 Uiso 1 1 calc R
0.75964 (13) 0.0208(5)
0.77280(16) 0.0312(6)

Uani

Uani

Uani
Uani

.037 Uiso 1 1 calc R
L7425 (2)
.056 Uiso 1 1 calc R
.69756(19)
.050 Uiso 1 1 calc R
.68221(17)
.042 Uiso 1 1 calc R

0.0469(9) Uani 1 1

0.0418(8) Uani 1

0.0350(7) Uani 1
0.71326(15) 0.0270(6)
.032 Uiso 1 1 calc R
0.74103(13) 0.0197(5) Uani
0.68222(14) 0.0258(6) Uani
031 Uiso 1 1 calc R
0.63714(15) 0.0293(06)
.035 Uiso 1 1 calc R
0.65032(15) 0.0311(6) Uani
037 Uiso 1 1 calc R
70726 (15) 0.0347(7)
042 Uiso 1 1 calc R
0.75253(14) 0.0272(6)
033 Uiso 1 1 calc R
0.86627(12) 0.0189(4)
0.87062(15) 0.0273(6)
033 Uiso 1 1 calc R
0.91972(16) 0.0321 (6)
038 Uiso 1 1 calc R
0.96377(15) 0.0295(6)
035 Uiso 1 1 calc R
0.96010(14) 0.0266(6)
032 Uiso 1 1 calc R
0.91185(13) 0.0230¢(5)
028 Uiso 1 1 calc R
0.99994 (13) 0.0193(5)
0.98973(15) 0.0261 (6)
.031 Uiso 1 1 calc R
.04399(19) 0.0406(8)
.049 Uiso 1 1 calc R
0799(19) 0.0474(9) Uani 1 1
.057 Uiso 1 1 calc R
.11835(16) 0.0368(7)
.044 Uiso 1 1 calc R
1.06472(13) 0.0235(5) Uani
.028 Uiso 1 1 calc R
0.95744(12) 0.0168(4)
0.99542(13) 0.0207(5)
025 Uiso 1 1 calc R

Uani

Uani 1
Uani

Uani
Uani

ﬁani
ﬁani
éani
éani

Uani
Uani

Uani 1

Uani 1

Uani
Uani

1
1

1

Uani 1 1 d

1
1

1

d
d

O,

d



C3X C 0.17127(15) 0.33622(17) 1.01898(14) 0.0236(5) Uani 1 1 d
H3XA H 0.2071 0.3169 1.0451 0.028 Uiso 1 1 calc R .

C4X C 0.14265(15) 0.41265(17) 1.00427(14) 0.0245(5) Uani 1 1 d
H4XA H 0.1593 0.4457 1.0201 0.029 Uiso 1 1 calc R .

C5X C 0.09003(16) 0.44028(1l6) 0.96672(14) 0.0245(5) Uani 1 1 d
H5XA H 0.0706 0.4923 0.9569 0.029 Uiso 1 1 calc R .

CoX C 0.06526(14) 0.39240(15) 0.94323(13) 0.0200(5) Uani 1 1 d
H6XA H 0.0289 0.4117 0.9176 0.024 Uiso 1 1 calc R .

Cly C 0.15749(13) 0.20210(14) 0.89934(12) 0.0170(4) Uani 1 1 d
C2Y C 0.16654(15) 0.12236(15) 0.92152(14) 0.0227(5) Uani 1 1 d
H2YA H 0.1228 0.0920 0.9559 0.027 Uiso 1 1 calc R .

C3Y C 0.23828(16) 0.08636(16) 0.89432(15) 0.0259(5) Uani 1 1 d
H3YA H 0.2430 0.0317 0.9095 0.031 Uiso 1 1 calc R .

C4Yy C 0.30336(15) 0.13006(17) 0.84488(14) 0.0247(5) Uani 1 1 d
H4YA H 0.3525 0.1055 0.8261 0.030 Uiso 1 1 calc R .

C5Y C 0.29589(15) 0.20953(17) 0.82335(14) 0.0242(5) Uani 1 1 d
H5YA H 0.3405 0.2396 0.7901 0.029 Uiso 1 1 calc R

CoeY C 0.22356(14) 0.24590(15) 0.84998(12) 0.0199(5) Uani 1 1 d
H6YA H 0.2190 0.3005 0.8347 0.024 Uiso 1 1 calc R

ClZ C -0.02889(14) 0.54443(15) 0.67189(13) 0.0203(5) Uani 1 1 d .
N2Z N -0.09993(17) 0.58215(16) 0.66337(16) 0.0325(7) Uani 0.43(3)
1

c2" C -0.09993(17) 0.58215(16) 0.66337(1l6) 0.0325(7) Uani 0.57(3)
2

H2"A H -0.1013 0.6202 0.6216 0.039 Uiso 0.57(3) 1 calc PR B 2

C3Z C -0.16891(19) 0.56254(19) 0.7177(2) 0.0389(8) Uani 1 1 d
H3ZA H -0.2184 0.5882 0.7117 0.047 Uiso 1 1 calc R B 1

N3Z N -0.17321(14) 0.508979(17) 0.77957(15) 0.0307(6) Uani 0.57(3)
1

C3" C -0.17321(14) 0.50979(17) 0.77957(15) 0.0307(6) Uani 0.43(3)
2

H3"A H -0.2230 0.5001 0.8157 0.037 Uiso 0.43(3) 1 calc PR B 2

C5Z C -0.10249(14) 0.47152(15) 0.78694(13) 0.0195(5) Uani 1 1 d
N1Z N -0.03303(12) 0.48914(12) 0.73277(11) 0.0189(4) Uani 1 1 d

H1ZA H 0.0120 0.4629 0.7376 O.

loop

_atom site aniso label
_atom site aniso U 11
_atom site aniso U 22
_atom site aniso U 33
_atom site aniso U 23
_atom site aniso U 13
_atom site aniso U 12

CulA 0.01924(12) 0.01688(14)
0.00010(10)

Cu2A 0.01580(12)
0.00100(10)

0.01784(15)

0.01753(14)

0.01699(14)

023 Uiso 1 1 calc R

-0.00471(11)

-0.00331(11)

BrlA 0.02255(11) 0.02670(14) 0.02541(14) 0.00098(11) -0.00603(9)
0.00287(10)

S1IA 0.0254(3) 0.0206(3) 0.0212(3) -0.0054(2) -0.0047(2) 0.0043(2
S2A 0.0213(3) 0.0303(4) 0.0187(3) 0.0004(3) -0.0082(2) -0.0009(2
P1A 0.0166(2) 0.0152(3) 0.0161(3) -0.0046(2) -0.0064(2) 0.0002(2
P2A 0.0179(3) 0.0195(3) 0.0216(3) -0.0076(2) -0.0088(2) -0.0001(

)
)
)
2

-0.00840(10)

-0.00544(10)

)

P

P

P

P



P3A
P4A
C1lA
C2A
C3A
C4A
C5A
C6A
ClB
C2B
C3B
C4B
C5B
C6B
clc
c2c
C3C
c4cC
C5C
CeC
C1D
C2D
C3D
C4D
C5D
Cé6D
ClE
C2E
C3E
C4E
C5E
C6E
ClF
C2F
C3F
C4Fr
C5F
CoF
ClG
C2G
C3G
C4G
C5G
C6G
ClH
C2H
C3H
C4H
C5H
C6H
ClI
C2I
C3I
C41

eNeoNoNoNoNoNoNoNololNoNoNoNoNoNoNoNoNoNolNoloNoNoNoNoNoloNoNoNoBoNolNoNoNolNoloNoNoNoNoolNoNoNoNoNolNololNolNolNolNe)

.0190(3)
.0155(2)
.0160(9)
.0251(11)
.0357(14)
.0307(13)
.0229(11)
.0205(10)
.0184 (10)
.0211(10)
.0260(12)
.0224 (11)
.0225(11)
.0245(11)
.0201(10)
.0308(12)
.0384 (15)
.0287(12)
.0208(11)
.0215(10)
.0186(10)
.0212(11)
.0179(11)
.0254 (13)
.0409(16)
.0346(14)
.0214(10)
.0453 (16)
.056(2) O.
.0493(18)
.0380(14)
.0273(12)
.0285(12)
.0302(14)
.049(2)

.074 (2)

.0548 (19
.0362 (1

.0184 (10
.0320(14
.0425 (18
.0347 (16

0
0

)
4)
)
)
)
)
.048(2) O.
.0439(17)
.0207(10)
.0281(12)
.0407(15)
.0402 (15)
.0271(12)
.0227(11)
.0185(10)
.0228(11)
.0316(13)
.0288(12)

0.0204(3) 0.0185(3) -0.0058(2) -0.0055(2) -0.0010(2)
0.0161(3) 0.0142(3) -0.0022(2) -0.0050(2) -0.0007(2)
0.0180(11) 0.0157(11) -0.0053(9) -0.0037(8) -0.0017(8)
0.0188(12) 0.0221(13) -0.0058(10) -0.0077(9) -0.0009(9)
0.0197(13) 0.0273(14) -0.0086(11) -0.0065(11) -0.0071(11)
0.0330(16) 0.0295(15) -0.0132(12) -0.0053(11) -0.0124(12)
0.0357(16) 0.0203(13) -0.0097(11) -0.0069(9) -0.0070(10)
0.0230(12) 0.0172(11) -0.0067(9) -0.0063(8) -0.0008(9)
0.0167(11) 0.0204(12) -0.0045(9) -0.0067(8) 0.0002(8)
0.0265(14) 0.0214(13) -0.0079(10) -0.0047(9) -0.0031(9)
0.0326(16) 0.0226(14) -0.0091(12) -0.0009(10) -0.0055(11)
0.0212(13) 0.0328(16) -0.0048(11) -0.0006(10) -0.0028(10)
0.0225(14) 0.0350(16) -0.0086(11) -0.0052(10) -0.0054(10)
0.0211(13) 0.0270(14) -0.0095(10) -0.0085(10) -0.0018(9)
0.0213(12) 0.0188(11) -0.0087(9) -0.0105(8) 0.0038(8)
0.0198(13) 0.0233(13) -0.0043(10) -0.0078(10) 0.0012(10)
0.0184(13) 0.0348(17) -0.0075(12) -0.0153(12) 0.0063(11)
0.0263(14) 0.0413(17) -0.0207(13) -0.0190(12) 0.0103(10)
0.0339(16) 0.0307(15) -0.0192(12) -0.0104(10) 0.0057(10)
0.0243(13) 0.0208(12) -0.0076(10) -0.0092(9) 0.0004(9)
0.0266(14) 0.0266(13) -0.0081(11) -0.0114(9) 0.0005(9)
0.0352(17) 0.0358(16) -0.0137(13) -0.0091(11) -0.0017(11)
0.054(2) 0.0343(17) -0.0196(15) -0.0070(10) 0.0014(12)
0.056(2) 0.0258(15) -0.0076(14) -0.0073(11) -0.0120(13)
0.0387(19) 0.0298(1l6) -0.0069(14) -0.0056(13) -0.0170(14)
0.0282(15) 0.0259(14) -0.0073(12) -0.0076(11) -0.0085(11)
0.0204(12) 0.0242(13) -0.0086(10) -0.0099(9) -0.0007(9)
0.0338(17) 0.0444(19) -0.0230(15) -0.0315(15) 0.0129(13)
045(2) 0.061(2) -0.0348(19) -0.0440(19) 0.0259(16)
O 0286 (16) 0.047(2) -0.0221(15) -0.0286(15) 0.0151(13)
.0296(16) 0.0362(17) -0.0177(13) -0.0188(12) 0.0013(12)
O 0227(13) 0.0271(14) -0.0095(11) -0.0148(10) 0.0020(10)
0.0201(12) 0.0283(14) -0.0102(10) -0.0169(10) 0.0018(9)
0.054(2) 0.042(2) -0.0084(17) -0.0215(13) 0.0052(14)
.062(3) 0.055(3) -0.011(2) -0.0370(19) 0.0126(18)
.0314(18) 0.039(2) -0.0026(15) -0.03%92(18) 0.0021(17)
0.0313(17) 0.0288(17) -0.0053(13) -0.0185(14) -0.0054(14)
0.0299(16) 0.0289(15) -0.0042(12) -0.0166(12) -0.0031(12)
0.0324(15) 0.0294(14) -0.0148(12) -0.0039(9) -0.0029(10)
0.0342(17) 0.0357(17) -0.0086(13) -0.0086(12) -0.0115(12)
0.040(2) 0.055(2) -0.0173(17) -0.0076(1l6) -0.0177(15)
0.061(3) 0.069(3) -0.035(2) -0.0125(17) -0.0137(17)
068(3) 0.057(3) -0.028(2) -0.0287(18) -0.0080(19)
0.042(2) 0.042(2) -0.0124(16) -0.0228(15) -0.0060(15)
0.0248(13) 0.0180(12) -0.0069(10) -0.0042(8) -0.0048(9)
0.0334(16) 0.0220(14) -0.0080(12) -0.0077(10) 0.0011(11)
0.0299(16) 0.0236(15) -0.0029(12) -0.0117(12) -0.0028(12)
0.0354(17) 0.0193(13) -0.0043(12) -0.0020(11) -0.0161(13)
0.0392(18) 0.0244(14) -0.0090(13) -0.0007(10) -0.0107(12)
0.0285(14) 0.0251(14) -0.0101(11) -0.0060(9) -0.0026(10)
0.0194(12) 0.0194(12) -0.0051(9) -0.0035(8) 0.0000(8)
0.0209(13) 0.0246(13) -0.0084(10) -0.0054(9) 0.0008(9)
0.0256(14) 0.0239(14) -0.0053(11) -0.0112(10) 0.0003(11)
0.0185(13) 0.0320(16) -0.0011(11) -0.0116(11) 0.0026(10)



C5I 0.0247(12) 0.0169(12) 0.0362(16) -0.0068(11)
CeI 0.0270(12) 0.0191(12) 0.0251(13) -0.0083(10)
ClJ 0.0159(9) 0.0166(11) 0.0176(11) -0.0009(9)
C2J 0.0229(11) 0.0215(12) 0.0196(12) -0.0044(10)
C3J 0.0267(12) 0.0322(15) 0.0171(12) -0.0026(11)
C4J 0.0218(11) 0.0242(13) 0.0255(14) 0.0008(10)
C5J 0.0293(12) 0.0235(14) 0.0311(15) -0.0052(11)
C6J 0.0319(13) 0.0222(13) 0.0218(13) -0.0054(10)
ClK 0.0177(9) 0.0152(11) 0.0194(12) -0.0013(9)
C2K 0.0201(10) 0.0245(13) 0.0251(13) -0.0089(11)
C3K 0.0190(11) 0.0297(15) 0.0357(16) -0.0115(12)
C4K 0.0307(13) 0.0278(15) 0.0275(15) -0.0090(12)
C5K 0.0490(17) 0.0282(16) 0.0227(15) -0.0101(12)
Co6K 0.0326(13) 0.0248(14) 0.0255(14) -0.0095(11)
ClL 0.0186(9) 0.0181(11) 0.0158(11) -0.0050(9)
C2L 0.0205(10) 0.0202(12) 0.0208(12) -0.0030(9)
C3L 0.0209(11) 0.0288(14) 0.0279(14) -0.0066(11)
C4L 0.0310(13) 0.0288(15) 0.0265(14) -0.0048(11)
C5L 0.0300(12) 0.0252(14) 0.0200(13) -0.0030(10)
CeL 0.0201(10) 0.0226(12) 0.0148(11) -0.0022(9)
ClM 0.0237(11) 0.0175(11) 0.0214(12) -0.0048(9)
N3M 0.0269(12) 0.0309(15) 0.0297(15) -0.0005(11)
C3'" 0.0269(12) 0.0309(15) 0.0297(15) -0.0005(11)
C3M 0.0264(13) 0.0409(19) 0.0382(18) -0.0035(14)
N2M 0.0225(11) 0.0355(16) 0.0342(15) -0.0081(12)
C2' 0.0225(11) 0.0355(16) 0.0342(15) -0.0081(12)
C5M 0.0231(11) 0.0164(11) 0.0258(13) -0.0081(10)
N1M 0.0198(9) 0.0188(10) 0.0210(11) -0.0031(8)
CulB 0.01711(12) 0.01793(14) 0.01696(14

0.00223(10)

Cu2B 0.01674 (12

0.00112(10)

)

BrlB 0.02087(11)

0.00169(9)

S1B 0.0236(3)
S2B 0.0186(2)
P1B 0.0185(3)
P2B 0.0171(2)
P3B 0.0166(2)
P4B 0.0159(2)
CIN 0.0234(11)
C2N 0.0242(11)
C3N 0.0273(12)
C4N 0.0354(14)
C5N 0.0421(16)
C6N 0.0308(13)
Cl0 0.0215(10)
C20 0.0332(13)
C30 0.0452(17)
C40 0.0312(14)
C50 0.0261(12)
Ce60 0.0269(12)
ClP 0.0217(10)
C2P 0.0263(12)
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cNoNoNoNoNoNoNoRoNoNoNoNe]
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0.0212(12) -0.0099(10)
.0199(12) -0.0061(10)
.0203(13) -0.0064(11)
.0268(15) -0.0141(13)
.0377(18) -0.0213(14)
.0355(17) -0.0173(13)
.0228(13) -0.0047(10)
.0247(14) -0.0092(12)
281 (1e) -0.0044(14)
.0391(18) -0.0049(13)
.0412(18) -0.0142(13)
.0320(15) -0.0138(12)
.0208(12) -0.0081(10)
.0303(15) 0.0014(12)
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0.0030(9)
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-0.0013(8)
0053(9) -0.0063(9)
0038(9) -0.0089(11)
-0.0058(10)
0090 (11) -0.0092(11)
0071 (10) -0.0066(10)
-0.0010(8)
0075(9) 0.0016(9)
0058 (10) 0.0047(10)
0.0048(11)
0098 (12) 0.0091(13)
0126 (11) 0.0095(11)
0.0027(8)
-0.0015¢(
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C3P
C4p
C5P
CeP
Cl0
C2Q
C30
Cc4Q
C50Q
C60Q
C1R
C2R
C3R
C4R
C5R
C6R
Cls
C2s
C3s
C4s
C5s
Ceés
Cl1T
C2T
C3T
C4T
C5T
CeT
Clu
C2U
C3U
Cc4u
C5U
Cou
Clv
c2v
C3Vv
c4av
CoVv
cev
clw
C2W
C3w
C4w
Cow
cew
C1lX
C2X
C3X
C4Xx
C5X
CeX
Cly
czy

.0397(1
.0268 (1
.0207 (1
.0207(1
.0238(1
.0225(1
.0303(1
.048(2)
.051(2)
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.0204 (1
.0337¢(
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.0219(1
.0251 (1
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(
(
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(
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(
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.056 (

.0253
.0249
.0207(12)
0.0157(11)

.0191(13)
.0253(16)
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14)

.0370(18)
.0247(13)
0.0156(11)
.0199(12)
.0288 (

.0281(14)
.0192(

.0172(11)
0.0180(11)
0.0163(12)

14)

12)

OO OO OO

0357(18) -0.0110(15) -0.0167(12)

0379(18) -0.0070(16) -0.0115(12) 0.0051(13)
0.0267(14) -0.0033(11) -0.0114(10) -0.0004(10)
0.0190(12) -0.0053(9) -0.0058(8) -0.0016(8)

9)
5)

4)
3)
3)
3)

6)
0.
0.
)

.0261
.0240
0.0210(12) -0.0009(9) -0.0079(8) -0.0020(8)
0.0292(14) -0.0020(10) -0.0091(10) -0.0068(10)
0.048(2) -0.0030(14) -0.0116(15) -0.0153(13)
.037(2) 0.0362(19) 0.0072(15) -0.0022(15) -0.0210(1l6)
0.0229(15) 0.0009(13) -0.0036(11) -0.0079(13)
0.0183(12) -0.0018(10) -0.0080(9) -0.0013(9)
0.0158(11) -0.0030(8) -0.0055(8) -0.0013(8)

cNoNoNoNoNoNoNoRoBoNoNoNoNoloBNoNoNoNolNoNoNoNoNoNololNolNolNe]
SO

.0414(19) 0.0041(15) -0.0146(13) -0.0144(13)
.0291(16) -0.0033(12) -0.0079(12) -0.0118(12)
.0306(16) -0.0056(11) -0.0142(12) -0.0006(11)
.0318(15) -0.0066(11) -0.0151(11) -0.0008(10)
.0195(12) -0.0098(10) -0.0090(9) 0.0025(9)
.0227(13) -0.0083(10) -0.0050(9) 0.0042(10)
.0269(15) -0.0079(12) -0.0128(11) 0.0078(12)

0.0159(13)

.0222(13) -0.0044(10) -0.0069(9) -0.0031(10)
.0316(15) -0.0024(11) -0.0135(11) -0.0047(10)
.0220(14) 0.0037(11) -0.0114(10) -0.0108(11)
.0166(12) -0.0051(12) -0.0058(10) -0.0044(12)
.0209(13) -0.0068(10) -0.0081(9) -0.0010(10)
.0188(12) -0.0065(9) -0.0042(8) -0.0030(9)
.0290(15) -0.0090(11) -0.0163(11) 0.0000(11)
.0324 (16) -0.0117(13) -0.0201(12) -0.0003(12)
.0366(17) -0.0163(14) -0.0116(12) -0.0112(12)

.059(2) -0.0173(16) -0.0259(17) -0.0020(14)
.055(2) -0.0159(14) -0.0266(15) 0.0024(12)

.0215(12) -0.0070(10) -0.0042(8) -0.0021(9)
.0335(16) -0.0203(14) -0.0132(11) 0.0069(12)

7(2) -0.041(2) -0.0153(14) 0.0159(15)
8(2) -0.0305(18) -0.0015(14) 0.0032(14)

.0345(17) -0.0241(15) -0.0023(12) -0.0073(13)
.0295(15) -0.0167(12) -0.0082(10) -0.0030(11)
.0198(12) -0.0077(9) -0.0097(9) -0.0006(9)
.0268(14) -0.0064(11) -0.0113(10) -0.0079(10)
.0259(14) -0.0032(11) -0.0156(11) -0.0058(11)
.0251(15) -0.0120(12) -0.0160(11) 0.0095(12)

228(14) -0.0120(14) -0.0114(10) 0.0068(12)
.0236(13) -0.0081

12) -0.0078(9) -0.0003(10)

14) -0.0053(11) -0.0028
13) -0.0056(10) -0.0055

) -=0.0017(10)
) -0.0033(9)

(
.0182(11) -0.0041(9) -0.0077(8) -0.0031(8)
.0286(15) -0.0099(11) -0.0043(10) -0.0049(10)
.0336(16) -0.0067(12) -0.0050(12) -0.0109(11)
.0292(15) -0.0032(1 1)
( (
(

(

1) -0.0044(10) -0.0088(1
(9
(9

.0212(12) -0.0071(10) -0.0116(9) 0.0030(9)
.0224(13) -0.0093(11) -0.0107(9) -0.0014(10)
.0234(13) -0.0119(11) -0.0062(9) -0.0074(10)
.0263(14) -0.0084(10) -0.0091(10) -0.0021(10)
.0209(12) -0.0050(9) -0.0092(9) -0.0005(9)
0.0163(11) -0.0044(9) -0.0091(8) 0.0005(8)

0.0286(14) -0.0055(10) -0.0099(9) 0.0006(9)



C3Y 0.0279(12) 0.0182(12) 0.0350(16) -0.0101(11) -0.0149(11) 0.0032(10)
C4Yy 0.0210(11) 0.0307(15) 0.0269(14) -0.0157(12) -0.0092(9) 0.0050(10)
C5Y 0.0201(10) 0.0290(14) 0.0222(13) -0.0093(11) -0.0058(9) 0.0012(10)
Cey 0.0202(10) 0.0193(12) 0.0181(11) -0.0031(9) -0.0086(8) 0.0017(8)
Clz 0.0196(10) 0.0190(12) 0.0227(12) -0.0050(9) -0.0103(9) 0.0009(8)
N2z 0.0409(15) 0.0222(13) 0.0425(18) -0.0081(12) -0.0301(13) 0.0075(11)
C2" 0.0409(15) 0.0222(13) 0.0425(18) -0.0081(12) -0.0301(13) 0.0075(11)
C3Z 0.0329(14) 0.0326(17) 0.067(2) -0.0239(16) -0.0340(16) 0.0146(12)
N3Z 0.01%92(10) 0.0338(15) 0.0440(17) -0.0185(13) -0.0139(10) 0.0068(10)
C3" 0.0192(10) 0.0338(15) 0.0440(17) -0.0185(13) -0.0139(10) 0.0068(10)
C5z 0.0192(10) 0.0173(11) 0.0235(12) -0.0088(9) -0.0078¢(8) 0.0014(8)
N1z 0.0177(8) 0.0178(10) 0.0195(10) -0.0030(8) -0.0086(7) 0.0011(7)

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

’

loop

_geom _bond atom site label 1
_geom _bond atom site label 2
_geom_bond_distance

_geom bond site symmetry 2
_geom bond publ flag

Cula P1A 2.2721(7) . 2
CulA P2A 2.2881(7)
CulA S1A 2.3559(8) . »
CulA BrlA 2.5614(4) . ?
Cu2A P4A 2.2815(7) . ?
Cu2A P3A 2.2835(8) . »
Cu2A S2A 2.3110(7) . ?
Cu2A BrlA 2.5528(4) . »
S1IA C5M 1.717(3) ?
S2A CIM 1.700(3) ?
P1A CI1A 1.822(2) ?
P1A C1B 1.826(2) ?
PIA CIC 1.832(3) ?
P2A ClE 1.822(3) ?
P2A C1D 1.834(3) ?
P2A CI1F 1.836(3) ?
P3A CI1I 1.826(3) ?
P3A C1H 1.832(3) ?
P3A C1G 1.833(3) ?
P4A C1J 1.822(2) ?
P4A C1L 1.824(2) ?
P4A CIK 1.833(3) ?
ClA C2A 1.388(4) ?
ClA Co6A 1.405(3) ?



C2A
C2A
C3A
C3A
C4A
C4A
C5A
CbA
C6A
ClB
ClB
C2B
C2B
C3B
C3B
C4B
C4B
C5B
C5B
Co6B
ClcC
clc
c2c
czcC
C3C
C3C
c4cC
c4cC
C5C
C5C
CceC
C1lD
C1lD
C2D
C2D
C3D
C3D
C4D
C4D
C5D
C5D
Cé6D
ClE
ClE
C2E
C2E
C3E
C3E
C4E
C4E
CSE
C5E
C6E
ClF

C3A 1.389(4)
H2AA 0.9500 .
C4A 1.384(4)
H3AA 0.9500 .
C5A 1.388(4)
H4AA 0.9500 .
C6A 1.387(4)
H5AA 0.9500
H6AA 0.9500 .
C2B 1.391(4)
CeB 1.398(3)
C3B 1.385(4)
H2BA 0.9500 .
C4B 1.386(4)
H3BA 0.9500 .
C5B 1.372(4)
H4BA 0.9500 .
C6B 1.389(4)
H5BA 0.9500
H6BA 0.9500 .
C2C 1.390(4)
CeC 1.406(3)
C3C 1.399(4)
H2CA 0.9500 .
C4C 1.374(4)
H3CA 0.9500 .
C5C 1.386(4)
H4CA 0.9500 .
CeC 1.379(4)
H5CA 0.9500
H6CA 0.9500 .
CeD 1.393(4)
C2D 1.398(4)
C3D 1.390(4)
H2DA 0.9500 .
C4D 1.382(5)
H3DA 0.9500 .
C5D 1.381(5)
H4DA 0.9500 .
CeD 1.391(4)
H5DA 0.9500
H6DA 0.9500 .
CoE 1.388(4)
C2E 1.393(4)
C3E 1.379(5)
H2EA 0.9500 .
C4E 1.374(4)
H3EA 0.9500 .
CS5E 1.395(4)
H4EA 0.9500 .
C6E 1.391(4)
H5EA 0.9500
H6EA 0.9500 .
CoF 1.383(4)



ClF
C2F
C2F
C3F
C3F
C4Fr
C4Fr
C5F
C5F
C6F
ClG
ClG
C2G
C2G
C3G
C3G
C4G
C4G
C5G
C5G
C6G
ClH
ClH
C2H
C2H
C3H
C3H
C4H
C4H
C5H
C5H
C6H
ClI
ClI
C2I
C2I
C3I
C3I
C41I
C41
C5I
C5I
CoeI
ClJd
ClJd
C2J
C2J
C3J
C3J
c4J
c4J
C5J
C5J
CeJd

C2F 1.392(4)
C3F 1.383(5)
H2FA 0.9500 .
C4r 1.371(6)
H3FA 0.9500 .
C5F 1.381(5)
H4FA 0.9500 .
CeF 1.393(4)
H5FA 0.9500
H6FA 0.9500 .
CoG 1.381(4)
C2G 1.397 (4)
C3G 1.395(4)
H2GA 0.9500 .
C4G 1.361(6)
H3GA 0.9500 .
C5G 1.384(6)
H4GA 0.9500 .
C6G 1.393(5)
H5GA 0.9500
H6GA 0.9500 .
C6H 1.397(3)
C2H 1.400 (4)
C3H 1.396(4)
H2HA 0.9500 .
C4H 1.387(4)
H3HA 0.9500 .
C5H 1.381(5)
H4HA 0.9500 .
C6H 1.383(4)
H5HA 0.9500
H6HA 0.9500 .
C2I 1.386(4)
C6I 1.399(4)
C3I 1.392(4)
H2TIA 0.9500 .
C4I 1.390(4)
H3IA 0.9500 .
C5I 1.382(4)
H4TIA 0.9500 .
C6I 1.390(4)
H5IA 0.9500
H6IA 0.9500 .
C2J 1.385(4)
CeJ 1.401(4)
C3J 1.387(3)
H2JA 0.9500 .
C4J 1.384 (4)
H3JA 0.9500 .
C5J 1.383(4)
H4JA 0.9500 .
CeJ 1.392(4)
H5JA 0.9500
H6JA 0.9500



ClK
ClK
C2K
C2K
C3K
C3K
C4K
C4K
C5K
C5K
Co6K
ClL
ClL
C2L
C2L
C3L
C3L
C4L
C4L
C5L
C5L
CoL
C1lM
C1lM
N3M
C3M
C3M
N2M
C5M
N1M
CulB
CulB
CulB
CulB
Cu2B
Cu2B
Cu2B
Cu2B
S1B
S2B
P1B
P1B
P1B
P2B
P2B
P2B
P3B
P3B
P3B
P4B
P4B
P4B
CIN
CIN

C6K 1.395(4)
C2K 1.399(3)
C3K 1.386(4)
H2KA 0.9500

C4K 1.377(4)

H3KA 0.9500

C5K 1.390 (4)

H4KA 0.9500

C6K 1.380(4)

H5KA 0.9500
H6KA 0.9500

C2L 1.393(3)

CeL 1.405(3)
C3L 1.393(4)
H2LA 0.9500

C4L 1.379(4)

H3LA 0.9500

C5L 1.391 (4)

H4LA 0.9500

CoL 1.381(4)

H5LA 0.9500
H6LA 0.9500

N3M 1.370 (3
C3M 1.363 (4
N2M 1.360 (4
H3MA 0.83(4
C5M 1.362(3
NIM 1.360 (3
HIMA 0.8800

P1B 2.2749(

P2B 2.2757(

S1B 2.3212(
BrlB 2.5292

P4B 2.2646 (

P3B 2.2913(

S2B 2.3371(
BrlB 2.5544
Clz 1.708(3)
C5z 1.706(3)
CIN 1.825(3)
ClP 1.828(3)
Cl0 1.833(3)
ClR 1.826(3)
ClQ 1.828(3)
ClsS 1.831(2)
C1T 1.825(3)
Clv 1.827(2)
ClUu 1.827(3)
ClX 1.824(2)
Clw 1.829(2)
Cly 1.830(2)
C2N 1.393(3)
CeN 1.400(4)

LR I R N A" BLLVER V)
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C2N
C2N
C3N
C3N
C4N
C4N
C5N
C5N
C6N
C1l0
Cl0
C20
C20
C30
C30
Cc40
c40
C50
C50
C60
Clp
Clp
C2P
C2P
C3P
C3P
C4p
C4p
C5P
C5P
CeP
Clo
ClQ
C20
C20
C30Q
C30
Cc4Q
Cc40
C50
C50Q
C60Q
C1lR
C1R
C2R
C2R
C3R
C3R
C4R
C4R
C5R
C5R
C6R
Cls

C3N 1.383(4)
H2NA 0.9500 .
C4N 1.384(4)
H3NA 0.9500 .
C5N 1.388(4)
H4NA 0.9500 .
C6N 1.393(4)
H5NA 0.9500
H6NA 0.9500 .
Ce0 1.396(4)
C20 1.401(4)
C30 1.393(4)
H20A 0.9500 .
C40 1.383(5)
H30A 0.9500 .
C50 1.379(5)
H40A 0.9500 .
C60 1.387(4)
H50A 0.9500
H60A 0.9500 .
CoP 1.387(4)
C2P 1.389(3)
C3P 1.393(4)
H2PA 0.9500 .
C4P 1.376(5)
H3PA 0.9500 .
C5P 1.378(4)
H4PA 0.9500 .
CoP 1.388(4)
H5PA 0.9500
H6PA 0.9500 .
C6Q 1.397(3)
C2Q 1.405(4)
C30Q0 1.381(4)
H20A 0.9500 .
C4Q 1.398(4)
H30A 0.9500 .
C5Q 1.390(5)
H40A 0.9500 .
C6Q 1.390(4)
H5Q0A 0.9500
H60QA 0.9500 .
C2R 1.392(4)
C6R 1.399(4)
C3R 1.394(4)
H2RA 0.9500 .
C4R 1.371(4)
H3RA 0.9500 .
C5R 1.390(5)
H4RA 0.9500 .
C6R 1.388(4)
H5RA 0.9500
H6RA 0.9500 .
CesS 1.392(4)



Cls
C2s
C2s
C3s
C3s
C4s
C4s
C5s
C5s
Ceés
Cl1T
C1lT
C2T
C2T
C3T
C3T
C4T
C4T
C5T
C5T
CeT
Clu
Clu
Cc2U
C2U
C3U
C3U
C4u
Cc4u
C5U
C5U
Cou
Cclv
Cclv
c2v
c2v
C3Vv
C3Vv
c4v
c4v
Cov
C5V
cev
Clw
clw
C2W
C2W
C3W
C3w
c4w
C4w
Cow
C5W
cew

C25 1.393(4)
C3s 1.380(4)
H2SA 0.9500 .
C4sS 1.383(5)
H3SA 0.9500 .
C5S 1.367(5)
H4SA 0.9500 .
CesS 1.382(4)
H5SA 0.9500
H6SA 0.9500 .
C2T 1.382(4)
CeT 1.398(4)
C3T 1.384(5)
H2TA 0.9500 .
C4T 1.380(5)
H3TA 0.9500 .
C5T 1.380(5)
H4TA 0.9500 .
CeT 1.393(4)
H5TA 0.9500
H6TA 0.9500 .
CeU 1.388(3)
C2U 1.399(4)
C3U 1.388(4)
H2UA 0.9500 .
C4U 1.391 (4)
H3UA 0.9500 .
C5U 1.376(4)
H4UA 0.9500 .
CeU 1.389(4)
H5UA 0.9500
H6UA 0.9500 .
C2v 1.391(4)
Coev 1.396(4)
C3Vv 1.399(4)
H2VA 0.9500 .
C4v 1.384(4)
H3VA 0.9500 .
C5VvV 1.383(4)
H4VA 0.9500 .
Coev 1.395(3)
H5VA 0.9500
H6VA 0.9500 .
C2W 1.393(4)
Cew 1.395(4)
C3W 1.392(4)
H2WA 0.9500 .
C4w 1.379(5)
H3WA 0.9500 .
C5W 1.382(5)
H4WA 0.9500 .
Cew 1.391(4)
HS5WA 0.9500
H6WA 0.9500



ClX Ce6X 1.392(3)
ClX C2X 1.399(3)
C2X C3X 1.379(4) . =
C2X H2XA 0.9500 . »

C3X C4X 1.396(4) . 2
C3X H3XA 0.9500 . »
C4X C5X 1.382(4) . 2
C4X H4XA 0.9500 . 2
C5X C6X 1.393(4) . 2

C5X H5XA 0.9500

CoX H6XA 0.9500 .
Cly C2Y 1.389(4)

ClYy CeY 1.402(3)

C2Y C3Y 1.387(4) . =
C2Y H2YA 0.9500 . ?

C3Y C4Y 1.391(4) . 2
C3Y H3YA 0.9500 . »
C4Y C5Y 1.383(4) . ?
C4Yy H4YA 0.9500 . »
C5Y CbY 1.393(4) . »

C5Y H5YA 0.9500

C6Y H6YA 0.9500

ClZz N1z 1.361(3)
Clz N2Z 1.369(3)
N2Z C3Z 1.368(5)
C3Z N3Z 1.359(5) .
C3Z H3ZA 0.9500 . ?
N3Z C57Z 1.361(3)
C5Z N1Z 1.369(3) . 7
N1Z H1ZA 0.8800 . ?

[AS ALV IRV V)

NSRRIV}

loop
_geom_angle atom site label 1
_geom_angle atom site label 2
_geom_angle atom site label 3
_geom_angle
_geom_angle site symmetry 1
_geom_angle site symmetry 3
_geom angle publ flag

P1A CulA P2A 122.76(3) . . ?
P1A CulA SI1A 115.45(3) . . 2
P2A CulA S1A 104.25(3) . . 2
P1A CulA BrlA 101.342(19)

P2A CulA BrlA 102.46(2) . . ?
S1A CulA BrlA 109.27(2) . . ?
P4A Cu2A P3A 122.77(2)

P4A Cu2A S2A 114.25(3) . . ?
P3A Cu2A S2A 106.12(3) . . ?
P4A Cu2A BrlA 105.29(2) . . ?
P3A Cu2A BrlA 96.83(2) . . ?
S2A Cu2A BrlA 109.73(2) . . 2
Cu2A BrlA CulA 139.888(16)
C5M S1A CulA 107.42(9) . . 2

CIM S2A Cu2A 110.56(9) . . 2



Cla
Ccla
C1lB
Cla
C1lB
clc
ClE
ClE
C1lD
ClE
C1lD
ClF
ClI
Clzt
ClH
ClI
ClH
ClG
ClJ
ClJd
ClL
ClJd
ClL
C1lK
C2A
C2A
Co6A
C1lA
Ccla
C3A
C4A
C4A
C2A
C3A
C3A
C5A
C6A
C6A
C4A
ChA
C5A
ClAa
C2B
C2B
Co6B
C3B
C3B
ClB
C2B
C2B
C4B
C5B
C5B
C3B

P1A
P1A
P1A
P1A
P1A
P1A
P2A
P2A
P2A
P2A
P2A
P2A
P3A
P3A
P3A
P3A
P3A
P3A
P4A
P4A
P4A
P4A
P4A
P4A
Cla
ClAa
Ccla
C2A
C2A
C2A
C3A
C3A
C3A
C4A
C4A
C4A
C5A
CbA
C5A
C6A
C6A
C6A
ClB
C1lB
ClB
C2B
C2B
C2B
C3B
C3B
C3B
C4B
C4B
C4B

ClB 102.43(11)
ClC 102.36(11)
ClC 102.30(12)
CulaA 116.41(8
CulA 114.83(8
CulaA 116.40(8
ClD 102.81 (12
ClF 103.74(12)
ClF 103.57(12)
CulA 117.94(8)
Cula 113.04(9)
CulA 114.09(9)
ClH 106.56(11)
ClG 102.52(13)
ClG 103.83(13)
Cu2A 115.34(9)
Cu2A 115.62(9)
)
)
1)
)
)
)
)

)
)
)
)

3
3

Cu2A 111.58(9
ClL 104.36(11
ClK 101.81(1
ClK 102.77(12
CuzA 112.41(9
Cu2A 115.42(9
Cu2A 118.25(8
C6A 119.5(2)
P1A 118.86(18)
PIA 121.46(19)
C3A 119.7(3)
H2AA 120.1
H2AA 120.1
C2A 120.5(3)
H3AA 119.7
H3AA 119.7
C5A 120.3(3)
H4AA 119.8
H4AA 119.8
C4A 119.5(3)
H5AA 120.3
H5AA 120.3
Cla 120.4(3)
H6AA 119.8
H6AA 119.8
CeB 118.7(2)
P1A 123.79(18)
PI1IA 117.5(2)
ClB 120.4(2)
H2BA 119.8
H2BA 119.8
C4B 120.4(3)
H3BA 119.8
H3BA 119.8
C3B 119.6(2)
H4BA 120.2
H4BA 120.2

RV IRV

[AC IRV}
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C4B
C4B
C6B
C5B
C5B
ClB
c2c
czacC
ceC
clc
clc
C3C
c4cC
c4cC
czcC
C3C
C3C
C5C
ceC
CeC
c4cC
C5C
C5C
clcC
CceD
Cé6D
C2D
C3D
C3D
C1D
C4D
C4D
C2D
C5D
C5D
C3D
C4D
C4D
CceD
C5D
C5D
C1lD
Co6E
C6E
C2E
C3E
C3E
ClE
C4E
C4E
C2E
C3E
C3E
C5E

C5B
C5B
C5B
Co6B
C6B
Ce6B
clc
clcC
clcC
czacC
czc
czacC
C3C
C3C
C3C
c4c
c4cC
c4cC
C5C
C5C
C5C
CceC
ceC
CceC
C1lD
C1lD
C1lD
C2D
C2D
C2D
C3D
C3D
C3D
C4D
C4D
C4D
C5D
C5D
C5D
Cé6D
CceD
Cé6D
ClE
ClE
ClE
C2E
C2E
C2E
C3E
C3E
C3E
C4E
C4E
C4E

CeB 120.6(2)
HS5BA 119.7
H5BA 119.7
ClB 120.2(3)
H6BA 119.9
H6BA 119.9
CeC 118.5(2)

PIA 123.21(19)

P1A 118.2(2)
C3C 120.1(3)
H2CA 120.0
H2CA 120.0
c2Cc 120.7(3)
H3CA 119.7
H3CA 119.7
C5C 119.7(3)
H4CA 120.1
H4CA 120.1
C4C 120.3(3)
H5CA 119.9
H5CA 119.9
Clc 120.7(3)
H6CA 119.6
H6CA 119.6
C2D 118.8¢(
P2A 123.4(
P2A 117.8(
ClD 120.7(
H2DA 119.6
H2DA 119.6
C2D 120.1(3)
H3DA 119.9
H3DA 119.9
C3D 119.4(3)
H4DA 120.3
H4DA 120.3
CeD 121.1(3)
H5DA 119.5
HS5DA 119.5
C1D 119.9(3)
H6DA 120.1
H6DA 120.1
C2E 118.8
P2A 122.8
P2A 118.3
ClE 120.9
H2EA 119.6
H2EA 119.6
C2E 120.4(3)
H3EA 119.8
H3EA 119.8
CSE 119.5(3)
H4EA 120.3
H4EA 120.3

2)
2)
2)
3)

(3)
(2)
(2)
(3)

) ) e

)

[RV]

)
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C6E
C6E
C4E
ClE
ClE
C5E
CoF
Co6F
C2F
C3F
C3F
ClF
C4Fr
C4F
C2F
C3F
C3F
C5F
C4F
C4Fr
C6F
ClF
ClF
C5F
Ce6G
C6G
C2G
C3G
C3G
ClG
C4G
C4G
C2G
C3G
C3G
C5G
C4G
C4G
CeG
ClG
ClG
C5G
C6H
C6H
C2H
C3H
C3H
ClH
C4H
C4H
C2H
C5H
C5H
C3H

CSE
C5E
C5E
Co6E
C6E
C6E
ClF
ClF
ClF
C2F
C2F
C2F
C3F
C3F
C3F
C4Fr
C4Fr
C4Fr
C5F
C5F
C5F
Co6F
CoF
C6F
ClG
ClG
ClG
C2G
C2G
C2G
C3G
C3G
C3G
C4G
C4G
C4G
C5G
C5G
C5G
C6G
Ce6G
C6G
ClH
ClH
ClH
C2H
C2H
C2H
C3H
C3H
C3H
C4H
C4H
C4H

C4E 120.2(3)
HSEA 119.9
H5EA 119.9
CSE 120.1(2)
H6EA 119.9
H6EA 119.9
C2F 118.9
P2A 118.3
P2A 122.7
ClF 120.3
H2FA 119.9
H2FA 119.9
C2F 120.7(3)
H3FA 119.7
H3FA 119.7
C5F 119.6(3)
H4FA 120.2
H4FA 120.2
CoF 120.1(3)
H5FA 119.9
HS5FA 119.9
CS5F 120.4(3)
H6FA 119.8
H6FA 119.8
C2G 118.9¢
P3A 122.4(
P3A 118.4(
ClG 119.9¢
H2GA 120.1
H2GA 120.1
C2G 120.6(4)
H3GA 119.7
H3GA 119.7
C5G 120.2(3)
H4GA 119.9
H4GA 119.9
Ce6G 119.8(4)
H5GA 120.1
H5GA 120.1
C5G 120.6(3)
H6GA 119.7
H6GA 119.7
C2H 117.7(2)
P3A 124.6(2)

3)
2)
2)
3)

—~ e~~~

3)
2)
2)
3)

P3A 117.50(19)

ClH 121.3(3)
H2HA 119.4
H2HA 119.4
C2H 119.7(3)
H3HA 120.1
H3HA 120.1
C3H 119.3(3)
H4HA 120.3
H4HA 120.3

[AV]
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C4H
C4H
C6H
C5H
C5H
ClH
C2I
C2I
CceI
ClI
ClI
C3I
C41
C4r
C2I
C5I
C5I
C3I
C4r1
C41
Ceél
C5I
C5I
ClI
C2J
C2J
CeJd
ClJd
ClJd
C3J
Cc4J
c4J
C2J
C5J
C5J
C3J
c4g
Cc4J
ceJd
C5J
C5J
ClJd
C6K
C6K
C2K
C3K
C3K
ClK
C4K
C4K
C2K
C3K
C3K
C5K

C5H
C5H
C5H
C6H
C6H
C6H
ClI
ClI
ClI
C2I
C2I
C2I
C3I
C3I
C3I
C41
C4r1
C41
C5I
C5I
C5I
CeI
CcelI
CeI
ClJd
ClJd
ClJd
C2J
C2J
C2J
C3J
C3J
C3J
c4J
c4J
c4J
C5J
C5J
C5J
CceJd
cedJd
CceJd
ClK
C1lK
ClK
C2K
C2K
C2K
C3K
C3K
C3K
C4K
C4K
C4K

CeH 121.1(3)
HSHA 119.4
HS5HA 119.4
ClH 120.8(3)
H6HA 119.6
H6HA 119.6
Ce6I 118.9
P3A 118.0
P3A 123.1
C3I 120.8
H2TIA 119.6
H2IA 119.6
C2I 119.8(3)
H3IA 120.1
H3TA 120.1
C3I 119.9(3)
H4TIA 120.1
H4IA 120.1
C6I 120.2(3)
H5IA 119.9
H5IA 119.9
ClI 120.4(3)
H6IA 119.8
H6IA 119.8
C6J 118.9(2)

3)
2)
2)
3)

—~ e~~~

P4A 118.14(19)

P4A 122.9(2)
C3J 120.9(2)
H2JA 119.5
H2JA 119.5
C2J 119.9(3)
H3JA 120.0
H3JA 120.0
C3J 120.0(2)
H4JA 120.0
H4JA 120.0
CeJ 120.2(3)
H5JA 119.9
H5JA 119.9
ClJ 120.0¢(3)
H6JA 120.0
H6JA 120.0
C2K 118.8(2)

P4A 123.71(19)

P4A 117.5(2)
ClK 120.1(3)
H2KA 120.0
H2KA 120.0
C2K 120.5(3)
H3KA 119.8
H3KA 119.8
C5K 120.1(3)
H4KA 120.0
H4KA 120.0

) ) e

) ) e

) ) e
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C6K
C6K
C4K
C5K
C5K
ClK
C2L
C2L
CoL
C3L
C3L
ClL
C4L
C4L
C2L
C3L
C3L
C5L
CeéL
CoL
C4L
C5L
C5L
ClL
N1M
N1M
N3M
C3M
N2M
N2M
N3M
C3M
N1M
N1M
N2M
CoM
C5M
C1lM
P1B
P1B
P2B
P1B
P2B
S1B
P4B
P4B
P3B
P4B
P3B
S2B

CulB BrlB Cu2B 140.944(15)

C5K
C5K
C5K
CoK
CoK
CoK
ClL
ClL
ClL
C2L
C2L
C2L
C3L
C3L
C3L
C4L
C4L
C4L
C5L
C5L
C5L
CoL
CoL
CoL
C1lM
ClM
C1lM
N3M
C3M
C3M
C3M
N2M
C5M
C5M
C5M
N1M
N1M
N1M
CulB
CulB
CulB
CulB
CulB
CulB
Cu2B
Cu2B
Cu2B
Cu2B
Cu2B
Cu2B

C4K 119.8(3)
HSKA 120.1
HS5KA 120.1
ClK 120.8(3) .
H6KA 119.6 . . ?
H6KA 119.6
CoL 118.9(2)
P4A 123.64(19)
P4A 117.33(17)
ClL 120.3(2)
H2LA 119.9 . . 7
H2LA 119.9
C2L 120.3(2)
H3LA 119.9
H3LA 119.9
C5L 120.1(3)
H4LA 120.0
H4LA 120.0
C4L 120.1(3)
H5LA 119.9
H5LA 119.9
ClL 120.4(2)
H6LA 119.8
H6LA 119.8
N3M 117.1(2)
S2A 120.68(19)
S2A 122.2(2)
CIM 116.9(3)
N3M 126.1(3)

) ) e

J

)

) ) e

H3MA 113(3) . . 2
H3MA 120(3) . . ?

C5M 116.6(3)
N2M 117.9(2)
S1A 119.48(19)
S1A 122.5(2)
C1M 125.3(2)
HIMA 117.3
HIMA 117.3
P2B 122. 3 5 (
S1B 115.02(
S1B 105.38(
BrlB 101 44
BrlB 100.23
BrlB 111.122
P3B 121.31(3)
S2B 114.96(3)
S2B 105.86(2)

2)
3)
3)
(2
(2
(

)
)
19)

BrlB 101.897(19)

BrlB 100.40(2)
BrlB 111.21(2)

Clz S1B CulB 112.94(9)
C5Z S2B CuzB 109.76(9)
CIN P1B C1P 101.86(12)

?

2

?



CIN
Clp
C1N
Clp
Clo0
C1R
C1lR
ClQ
C1lR
ClQ
Cls
C1lT
Cl1T
Clv
Cl1T
Cclv
Clu
C1lX
C1X
clw
C1X
clw
Cly
C2N
C2N
C6N
C3N
C3N
C1N
C2N
C2N
C4N
C3N
C3N
C5N
C4N
C4N
C6N
C5N
C5N
C1N
C60
C60
C20
C30
C30
C1l0
Cc40
c40
C20
C50
C50
C30
C40

P1B
P1B
P1B
P1B
P1B
P2B
P2B
P2B
P2B
P2B
P2B
P3B
P3B
P3B
P3B
P3B
P3B
P4B
P4B
P4B
P4B
P4B
P4B
CIN
C1N
C1N
C2N
C2N
C2N
C3N
C3N
C3N
C4N
C4N
C4N
C5N
C5N
C5N
C6N
C6N
C6N
C1l0
Clo0
Clo0
C20
C20
C20
C30
C30
C30
c40
C40
c40
C50

Cl0 103.42(12)
ClO 103.95(11)
CulB 116.88(8)
CulB 114.85(9)
CulB 114.14(9)
ClQo 103.32(11)
ClS 102.64(11)
Cls 104.33(12)
CulB 114.72(9)
CulB 118.08(9)
CulB 112.06(8)
Clv 105.62(12)
ClU 103.42(12)
ClU 102.24(11)
Cu2B 118.39(8)
Cu2B 113.77(9)
Cu2B 111.70(8)
ClwWw 104.57(11)
Cly 100.98(11)
Cly 104.40(11)
Cu2B 118.13(8)
Cu2B 113.71(8)
Cu2B 113.40(8)
CeN 118.4(2)
P1B 118.7(2)
P1B 122.9(2)
CIN 121.2(2)
H2NA 119.4

H2NA 119.4

C4N 120.2(2)
H3NA 119.9

H3NA 119.9

C5ON 119.7(3)
H4NA 120.2

H4NA 120.2

CeN 120.3(3)
HO5NA 119.9

H5NA 119.9

CIN 120.3(3)
H6NA 119.8

H6NA 119.8

C20 118.9
P1B 118.1
P1B 122.9
Cl0 119.6
H20A 120.2

H20A 120.2

C20 121.0(3)
H30A 119.5

H30A 119.5

C30 119.4(3)
H40A 120.3

H40A 120.3

Ce0 120.6(3)

)
)
)
)

(3
(2
(2
(3
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c40
C60
C50
C50
Clo0
CeP
CoPp
C2P
Clp
Clp
C3P
Cc4p
Cc4p
C2P
C3P
C3P
C5P
C4p
C4p
CeP
Clp
Clp
C5P
C60Q
C6Q
C20Q
C30Q
C30
ClQ
C20Q
C2Q
Cc40
C50
C50Q
C30
c4Q
c40
c6Q
C50
C50
Cl0
C2R
C2R
C6R
C1R
C1R
C3R
C4R
C4R
C2R
C3R
C3R
C5R
C6R

C50
C50
C60
C60
C60
Clp
Clp
Clp
C2Pp
C2P
C2P
C3P
C3P
C3P
C4p
Cc4p
C4p
C5P
C5P
C5P
CeP
CeP
CeP
ClQ
Cl0
Cl0
C20
C20Q
C20Q
C30
C3Q
C3Q
Cc4Q
c40Q
Cc40
C50
C50
C5Q
C6Q
C60Q
C6Q
C1R
C1R
C1R
C2R
C2R
C2R
C3R
C3R
C3R
C4R
C4R
C4R
C5R

H50A 119.7
HS50A 119.7
Cl0 120.4(3)
H60A 119.8
H60A 119.8
C2Pp 118.3(2)

P1B 118.10(18)

P1B 123.6(2)
C3P 120.5(3)
H2PA 119.8
H2PA 119.8
C2P 120.6(3)
H3PA 119.7
H3PA 119.7
C5P 119.4(3)
H4PA 120.3
H4PA 120.3
C6P 120.2(3)
H5PA 119.9
H5PA 119.9
C5P 121.1(2)
H6PA 119.5
H6PA 119.5
C20 118.1(2)
P2B 122.9(2)

P2B 118.87(18)

ClQo 120.7(2)
H20A 119.6
H2Q0A 119.6
C4Q 120.9(3)
H30A 119.6
H30A 119.6
C30 118.6(3)
H40A 120.7
H4QA 120.7
CeQ 120.7(3)
H50A 119.6
H50A 119.6
ClQ 120.8(3)
H60QA 119.6
H60QA 119.6
C6R 119.0
P2B 118.2
P2B 122.8
C3R 120.7
H2RA 119.7
H2RA 119.7
C2R 119.7(3)
H3RA 120.2
H3RA 120.2
C5R 120.6(3)
H4RA 119.7
H4RA 119.7
C4R 120.0(3)

)
)
)
)

(2
(2
(2
(3
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C6R
C4R
C5R
C5R
C1R
Ceés
Cc6s
C2s
C3S
C3s
Cls
C2s
C2s
C4s
C5s
C5s
C3s
C4s
C4s
Ce6s
C5s
C5s
Cls
C2T
C2T
CeT
Cl1T
C1lT
C3T
CAT
C4T
C2T
C3T
C3T
C5T
C4T
C4T
CeT
C5T
C5T
Cl1T
CeU
CeU
C2U
C3U
C3U
Clu
C2U
Cc2U
Cc4u
C5U
C5U
C3U
Cc4u

C5R
C5R
C6R
C6R
C6R
Cls
Cls
Cls
C2S
C2s
Cc2s
C3s
C3s
C3s
C4s
C4s
C4s
C5s
C5s
C5s
C6sS
Ce6sS
C6s
Cl1T
Cl1T
ClT
C2T
C2T
C2T
C3T
C3T
C3T
C4T
C4T
C4T
C5T
C5T
C5T
CeT
CeT
CeT
Clu
Clu
C1lu
Cc2U
C2U
Cc2U
C3U
C3U
C3U
C4u
Cc4u
C4u
C5U

H5RA 120.0
HS5RA 120.0
CIlR 120.0(3)
H6RA 120.0
H6RA 120.0
C2s 118.2(2)
P2B 124.8(2)
P2B 116.9(2)
ClS 120.6(3)
H2SA 119.7
H2SA 119.7
C4S 120.4(3)
H3SA 119.8
H3SA 119.8
C3S 119.6(3)
H4SA 120.2
H4SA 120.2
C6S 120.7(3)
H5SA 119.6
H5SA 119.6
ClsS 120.6(3)
H6SA 119.7
H6SA 119.7
CeT 119.0(3)
P3B 118.5(2)
P3B 122.5(2)
C3T 120.6(3)
H2TA 119.7
H2TA 119.7
C2T 120.2(3)
H3TA 119.9
H3TA 119.9
C5T 120.1(3)
H4TA 119.9
H4TA 119.9
CeT 119.8(3)
HS5TA 120.1
H5TA 120.1
ClT 120.2(3)
H6TA 119.9
H6TA 119.9
C2U 118.8(2)
P3B 122.8(2)

P3B 118.22(18)

Clu 120.7(2)
H2UA 119.7
H2UA 119.7
C4U 119.8(3)
H3UA 120.1
H3UA 120.1
C3U 119.7(3)
H4UA 120.2
H4UA 120.2
CeU 120.8(3)
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C4u
Cou
C1lu
Clu
C5U
c2v
c2v
cev
Cclv
Cclv
C3Vv
cav
c4av
c2v
CoVv
C5v
C3Vv
c4av
c4v
cev
C5V
CoVv
Cclv
C2wW
C2W
cew
C3w
C3w
clw
C4w
c4w
C2W
C3w
C3W
C5W
c4aw
C4w
cew
Cow
Cow
clw
C6X
CeX
C2X
C3X
C3X
C1lX
C2X
C2X
C4Xx
C5X
C5X
C3X
C4Xx

C5U
C5U
CeU
CeU
C6U
clv
Clv
Cclv
c2v
c2v
c2v
C3Vv
C3Vv
C3Vv
c4av
c4av
c4v
C5Vv
C5V
CoVv
cev
cev
cev
clw
clw
clw
C2wW
C2w
C2W
C3wW
C3w
C3W
C4w
c4w
C4w
Cow
C5W
Cow
Cow
cew
Cow
C1lX
C1lX
C1X
C2X
C2X
C2X
C3X
C3X
C3X
C4Xx
C4Xx
C4Xx
C5X

H5UA 119.6
HS5UA 119.6
C5U 120.3(3)
H6UA 119.9
H6UA 119.9
Cev 119.2(2)
P3B 124.3(2)
P3B 116.45(19)
C3Vv 119.9(3)
H2VA 120.1
H2VA 120.1
C2Vv 120.5(3)
H3VA 119.7
H3VA 119.7
C3v 120.0(2)
H4VA 120.0
H4VA 120.0
CoVv 119.8(3)
H5VA 120.1
H5VA 120.1
Clv 120.6(2)
H6VA 119.7
H6VA 119.7
Cew 119.2(2)
P4B 116.9(2)
P4B 123.77(19)
Clw 120.1(3)
H2WA 119.9
H2WA 119.9
C2W 120.4(3)
H3WA 119.8
H3WA 119.8
Cow 119.8(3)
H4WA 120.1
H4WA 120.1
Cew 120.5(3)
HSWA 119.8
H5WA 119.8
Clw 120.0(3)
H6WA 120.0
H6WA 120.0
C2X 119.2(2)
P4B 119.22(18)
P4B 121.58(19)
ClX 120.9(2)
H2XA 119.6
H2XA 119.6
C4X 119.6(2)
H3XA 120.2
H3XA 120.2
C3X 120.0(2)
H4XA 120.0
H4XA 120.0
CeX 120.5(3)
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C4X CbLHX H5HXA 119.8 . . 2
C6X C5X H5XA 119.8
ClX C6X C5X 119.8(2) . . 2
ClX Ce6X HeXA 120.1
C5X C6X H6XA 120.1
C2Y ClYy CeY 118.5(2) . . 2
C2Y C1lY P4B 124.39(18)

CeY ClY P4B 116.88(19) .
C3Y C2Y Cly 121.1(2) . . 2
C3Y C2Y H2YA 119.5 . . 7
Cly C2Y H2YA 119.5
C2Y C3Y C4Y 120.1(3) . . 2
C2Y C3Y H3YA 119.9 . . ?
C4Yy C3Y H3YA 119.9
CbY C4Yy C3Y 119.4(2) . . 2
C5Y C4Y H4YA 120.3
C3Y C4Y H4YA 120.3
C4Yy C5Y CeY 120.6(2) . . ?
C4Y C5Y H5YA 119.7
CoY C5Y H5YA 119.7

~J

[AV IV}

J

(2]

[AS IRV}

[ASIRLV]

C5Y C6Y ClY 120.2(2) . . 2
C5Y CeY HeYA 119.9 . . 2

ClYy C6Y HeYA 119.9 ?

N1z Clz N2Z 117.6(2) . . ?
N1z ClZ S1B 119.62(18) . . ?

N2z ClZ S1B 122.8(2)
C3Z N2z Cl1Zz 116.9(3)
N3Z C3Z N2Z 126.0(3)
N3Z C3Z H3ZA 117.0
N2z C3Z H3ZA 117.0
C3Z N3Z C5Z 116.5(3)
N3Z C5Z N1Z 118.4(2)
N3Z C5Z S2B 122.1(2) ?
N1z C5Z S2B 119.45(18) . . ?
Clz N1z C5Z 124.5(2) . . 2
Clz N1z H1ZzA 117.8 . . ?

C5Z N1z H1ZA 117.8

) ) e

[RV]

loop

_geom torsion atom site label 1
_geom_torsion atom site label 2
_geom_torsion atom site label 3
_geom_torsion atom site label 4
_geom_torsion
_geom_torsion site symmetry 1
_geom_torsion site symmetry 2
_geom _torsion site symmetry 3
_geom_torsion site symmetry 4
_geom_torsion publ flag

P4A Cu2A BrlA CulA 82.14(3)

P3A Cu2A BrlA CulA -151.14(3)
S2A Cu2A BrlA CulA -41.26(4)

P1A CulA BrlA Cu2A -131.75(3)
P2A CulA BrlA Cu2A 100.69(3)



S1A CulA BrlA Cu2A -9.44(4)
P1A CulA S1A C5M 156.18(9) .
P2A CulA S1A C5M -66.16(9) .
BrlA CulA S1A C5M 42.78(9) .
P4A Cu2A S2A C1M -82.05(10)
P3A Cu2A S2A CI1M 139.52(10)
BrlA Cu2A S2A CIM 35.92(10)
P2A CulA P1A ClA 179.02(8) .
S1A CulA P1A ClA -51.90(9) .
BrlA CulA P1A ClA 66.02(9) .
P2A CulA P1A C1lB -61.33(10)
) .

S1A CulA P1A CI1B 67.75(10
BrlA CulA P1A C1B -174.33(9)
P2A CulA PI1A CI1C 58.13(9)
S1A CulA P1A C1C -172.79(9)
BrlA CulA P1A C1C -54.87(9)
P1A CulA P2A ClE -55.23(10)
S1A CulA P2A C1lE 171.09(10)
BrlA CulA P2A ClE 57.20(10)
P1A CulA P2A C1D 64.66(10)
S1A CulA P2A C1D -69.02(10)

BrlA CulA P2A C1D 177.10(10)

P1A CulA P2A C1lF -177.35(10)
S1A CulA P2A CI1F 48.97(10)
BrlA CulA P2A CI1F -64.91(10)
P4A Cu2A P3A C1I 53.66(9)
S2A Cu2A P3A CI1I -172.35(9)
BrlA Cu2A P3A C1I -59.49(9)
P4A Cu2A P3A CIlH -71.57(10)
S2A Cu2A P3A ClH 62.42(9)
BrlA Cu2A P3A C1lH 175.29(
P4A Cu2A P3A C1G 170.09(1
S2A Cu2A P3A CIlG -55.92(1
BrlA Cu2A P3A ClG 56.95(1
P3A Cu2A P4A C1lJ 61.44(9)
S2A Cu2A P4A ClJ -69.26(9)
BrlA Cu2A P4A C1J 170.27(8)
P3A Cu2A P4A CI1L -58.10(9)
S2A Cu2A P4A C1L 171.19(8
BrlA Cu2A P4A C1L 50.73(9
P3A Cu2A P4A C1K 179.67(9
0
(

9)
1)
1)
1)

S2A Cu2A P4A CI1K 48.96/(1
BrlA Cu2A P4A C1K -71.51
ClB P1A ClA C2A -100.8(2)
ClC P1A CI1A C2A 153.4(2)
CulA P1A ClA C2A 25.3(2)
ClB P1A CIlA C6A 74.6(2)
ClC P1A ClA C6A -31.2(2)
CulA P1A CIl1A C6A -159.28(17)
C6A ClA C2A C3A -1.1(4)

P1A ClA C2A C3A 174.4(2)

ClA C2A C3A C4A -0.7(4)

C2A C3A C4A CbhA 2.0(4)

C3A C4A C5A C6A -1.6(4)

)
)
)
)
9)
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C4A C5A C6A C1lA -0.2(4)
C2A C1A C6A C5A 1.5(4)

P1A Cl1lA C6A C5A -173.85(19)
ClA P1A C1B C2B -11.9(3)
ClC P1lA C1B C2B 93.9(2)
CulA P1A C1B C2B -139.1(2)
ClA P1A C1B C6B 168.8(2)
ClC P1lA C1B C6B -85.4(2)
CulA P1A C1B C6B 41.7(2)
C6B C1B C2B C3B 0.1 (4)

P1A C1B C2B C3B -179.2(2)
C1lB C2B C3B C4B 0.5 (4)

C2B C3B C4B C5B -1.0(5)
C3B C4B C5B C6B 0.9 (4)

C4B C5B C6B C1B -0.3(4)
C2B C1B C6B C5B -0.2(4)
P1A C1B C6B C5B 179.1(2
ClA P1lA C1C C2C 109.4(2
C1lB P1A C1C C2C 3.5(2)

CulA P1A C1C C2C -122.5(2)
ClA PlA C1C C6C -73.6(2)
C1B P1A C1C C6C -179.52(19)
CulA P1A CIC C6C 54.5(2)
C6C ClC C2C C3C -0.7(4)

P1A C1C C2C C3C 176.3(2)
ClC C2C C3C C4C -0.5(4)

C2C C3C C4C C5C 1.6(4)

C3C C4C C5C C6C -1.5(4)

C4C C5C C6C C1C 0.3 (4)

C2C ClC C6C C5C 0.8 (4)

P1A ClC C6C C5C -176.4(2)
ClE P2A C1D C6D -10.1(3)
ClF P2A C1D C6D 97.7(2)
CulA P2A C1D C6D -138.3(2)
ClE P2A C1D C2D 166.6(2)
ClF P2A C1D C2D -85.6(2)
CulA P2A C1D C2D 38.4(2)
C6D C1D C2D C3D -0.5(4)

P2A C1D C2D C3D -177.3(2)
C1lD C2D C3D C4D 0.5(5)

C2D C3D C4D C5D -0.6(5)

C3D C4D C5D C6D 0.8 (5)

C4D C5D C6D C1D -0.8(5)

C2D C1D C6D C5D 0.7 (4)

P2A C1D C6D C5D 177.3(2)
ClD P2A ClE C6E 76.1(2)

ClF P2A ClE C6E -31.5(2) .
CulA P2A ClE C6E -158.78(19)
ClD P2A ClE C2E -100.9(2)
ClF P2A ClE C2E 151.4(2)
CulA P2A ClE C2E 24.2(3)

C6E ClE C2E C3E -2.3(5)

P2A ClE C2E C3E 174.8(3)

ClE C2E C3E C4E 0.5(6)

)
)



C2E C3E C4E C5HE 1.2(6)

C3E C4E C5E C6E -1.1(5)
C2E ClE C6E C5E 2.4 (4) .
P2A ClE C6E CHE -174.6(2)
C4E C5E C6E ClE -0.7(5)
ClE P2A CI1F Ce6F -61.0(3) .
ClD P2A C1F C6F -168.0(2)
CulA P2A CI1F C6F 68.7(2)
ClE P2A C1F C2F 123.6(3)
ClD P2A C1F C2F 16.5(3)
CulA P2A CI1F C2F -106.8(3)
CoF C1lF C2F C3F 0.4(5)

P2A CIlF C2F C3F 175.8(3)
ClF C2F C3F C4F 0.9(7)

C2F C3F C4F CO5F -1.5(6)
C3F C4F C5F Co6F 0.8(6)

C2F CI1F Ce6F COLHF -1.1(5)
P2A C1F CG6F C5SF -176.8(2)
C4F C5F C6F C1F 0.5(5) .
ClI P3A CI1G Ce6G -149.1(3)
ClH P3A C1lG C6G -38.3(3)
Cu2A P3A CI1G C6G 86.9(3)
ClI P3A C1lG C2G 37.4(3)
ClH P3A C1G C2G 148.2(2) .
Cu2A P3A C1lG C2G -86.6(2)
C6G C1G C2G C3G 1.5(5)

P3A Cl1G C2G C3G 175.2(3)
ClG C2G C3G C4G -0.9(5)
C2G C3G C4G C5G -0.7(e)
C3G C4G C5G Co6G 1.6(6)

C2G C1G C6G C5G -0.5(5)
P3A Cl1G C6G C5G -174.0(3)
C4G C5G C6G C1G -1.0(e)
ClI P3A ClH C6H 3.8(3) .
ClG P3A ClH Co6H -104.0(2)
Cu2A P3A CI1H Co6H 133.4(2)
ClI P3A ClH C2H -170.8(2)
ClG P3A CI1H C2H 81.4(2)
Cu2A P3A C1lH C2H -41.1(2)
C6éH C1H C2H C3H 2.0(4)

P3A ClH C2H C3H 176.9(2)
ClH C2H C3H C4H -0.1(5)
C2H C3H C4H C5H -1.4(5)
C3H C4H C5H Ce6H 1.1(5)

C4H C5H Ce6H CI1H 0.7(5)

C2H C1H C6éH C5H -2.3(4)
P3A ClH C6H C5H -176.8(2)
ClH P3A C1I C2I 126.4(2) .
ClG P3A CI1I C2I -124.9(2)
Cu2A P3A C1I C2I -3.4(2)
ClH P3A CI1I C6I -55.6(2)
ClG P3A CI1I Ce6I 53.1(2)
Cu2A P3A C1I C6I 174.57(18)
CeI C1I C2I C3I 0.7(4)



P3A C1I
ClI C21I
C2I C31I
C3I C41I
C4TI C5I
C2I Cl11I
P3A C1I
ClL P4A
C1lK P4A

C2I
C3I
C4r1
C5I
CeéeIl
CeI
CceI

ClJd
ClJd

C3I
C41
C5I
CeI
ClI
C5I
C5I
C2J
C2J

178.8(2)
0.8(4)
-1.2(4)
-0.1(4)
1.7(4)
-2.0(4)
-180.0(2)
115.8(2)
-137.6(2)

Cu2A P4A C1lJ C2J -10.0(2)
ClL P4A ClJ C6J -64.9(2)
ClK P4A C1lJ C6J 41.8(2)
Cu2A P4A Cl1J C6J 169.34(19)

Cé6J Cl1lJ
P4A C1J
ClJ C2J
C2J C3J
C3J C4J
C4J C5J
C2J C1J
P4A C1J
ClJ P4A
ClL P4A

C2J
C2J
C3J
c4J
C5J
CceJd
CeJd
CeJd
ClK
ClK

C3J
C3J
Cc4J
C5J
ceJ
ClJ
C5J
C5J
C6K
C6K

-0.4(4)
179.0(2)
-0.1(4)
1.3(4)
-2.0(4)
1.5(4)
-0.3(4)
-179.7(2)
-92.4(2)
15.5(2)

Cu2A P4A CI1K C6K 143.9(2)
ClJ P4A C1lK C2K 85.3(2)

ClL P4A ClK C2K -166.80(19)
Cu2A P4A CI1K C2K -38.4(2)

C6K C1K
P4A CI1K
ClK C2K
C2K C3K
C3K C4K
C4K C5K
C2K CI1K
P4A C1K
ClJ Pp4A
C1lK P4A

C2K
C2K
C3K
C4K
C5K
C6K
C6K
C6K

ClL
ClL

C3K
C3K
C4K
C5K
C6K
C1lK
C5K
C5K
C2L
C2L

-0.9(4)
-178.8(2)
0.1(4)
0.7(4)
-0.7(5)
-0.2(5)
1.0(4)
178.7(2)
-10.4(3)
-116.3(2)

Cu2A P4A ClL C2L 113.5(2)
ClJ P4A C1L C6L 174.2(2)
ClK P4A ClL C6L 68.2(2)

Cu2A P4A ClL C6L -61.9(2)

CeL ClL
P4A C1lL
ClL C2L
C2L C3L
C3L C4L
C4L C5L
C2L C1lL
P4A C1L

C2L
C2L
C3L
C4L
C5L
CeéL
Co6L
CeéL

C3L
C3L
C4L
C5L
CéL
ClL
C5L
C5L

0.0(4) .
-175.4(2)
-0.4(4)
0.5(5)
-0.3(5)
0.0(4)
0.2(4)
175.9(2)

Cu2A S2A C1M NIM -7.5(2) .
Cu2A S2A C1IM N3M 171.9(2)
NIM CIM N3M C3M 0.0 (4) .
S2A CIM N3M C3M -179.3(3)
CIM N3M C3M N2M 0.5(6)



N3M C3M N2M C5M -0.6(6)

C3M N2M C5M N1IM 0.2 (4)

C3M N2M C5M S1A 178.2(3) .
CulA S1A C5M N1IM -39.0(2)
CulA S1A C5M N2M 143.0(2)

N2M C5M N1IM CIM 0.3(4) .
S1A C5M NIM C1IM -177.8(2)

N3M C1M N1M C5M -0.4 (4)

S2A C1IM NIM C5M 179.0(2)

P1B CulB BrlB Cu2B 88.42(3)
P2B CulB BrlB Cu2z2B -145.34(3)
S1B CulB BrlB Cu2B -34.32(4)
P4B Cu2B BrlB CulB -130.24(3)
P3B Cu2B BrlB CulB 104.41(3)
S2B Cu2B BrlB CulB -7.26(3)
P1B CulB S1B ClZ -86.06(10
P2B CulB S1B ClZ 136.13(
BrlB CulB S1B Clz 28.45(
P4B Cu2B S2B C57Z 152.13(¢
P3B Cu2B S2B C57 -71.14(
BrlB Cu2B S2B C57 37.01(
P2B CulB P1B CIN 173.64(10)
S1B CulB P1B CIN 43.68(10)
BrlB CulB P1B CIN -76.33(10)
P2B CulB P1B C1lP 54.38(10)
S1B CulB P1B C1P -75.57(10)

BrlB CulB P1B C1P 164.42(10)

P2B CulB P1B ClO -65.54(10)
S1B CulB P1B Cl1O 164.50(9)
BrlB CulB P1B Cl10O 44.49(9)
P1B CulB P2B CIR -71.00(9)
S1B CulB P2B ClR 62.91(8)

BrlB CulB P2B C1lR 178.34(8)
P1B CulB P2B C1lQ 51.22(10)
S1B CulB P2B ClQ -174.87(9)

BrlB CulB P2B C1lQ -59.44(10)

P1B CulB P2B C1lS 172.48(9)

S1B CulB P2B C1S -53.61(10)
BrlB CulB P2B C1S 61.82(9)
P4B Cu2B P3B CI1T -64.03(10)

(
(
(
S2B Cu2B P3B CIT 162.64(1
BrlB Cu2B P3B CIT 46.89(1
P4B Cu2B P3B ClV 60.90(10
S2B Cu2B P3B ClV -72.43(S
BrlB Cu2B P3B C1lV 171.82(
P4B Cu2B P3B ClU 176.03(9
S2B Cu2B P3B ClU 42.69(9)
BrlB Cu2B P3B ClU -73.06(9)

P3B Cu2B P4B CIl1X -176.39(8)

S2B Cu2B P4B C1lX -46.90(9)

BrlB Cu2B P4B CI1X 73.49(9) .
P3B Cu2B P4B CIW -53.27(10)

S2B Cu2B P4B C1lW 76.22(10)

BrlB Cu2B P4B Cl1W -163.40(10)

[ACRRLVIN NIV



P3B Cu2B P4B ClY 65.81(9)
S2B Cu2B P4B ClY -164.71(8)
BrlB Cu2B P4B ClY -44.32(9)
ClP P1IB CIN C2N 160.4(2)
ClO0 P1B CIN C2N -91.9(
CulB P1B CIN C2N 34.4(
ClP P1B CIN C6N -21.2(
ClO0 P1IB CIN C6N 86.5(3
CulB P1B CIN C6N -147.2(2)
C6N CIN C2N C3N 0.9(4)
P1B CIN C2N C3N 179.4(
CIN C2N C3N C4N -0.4(4
C2N C3N C4N C5LHN —O 6 (5
)
5

2)
2)
3)
)

2)
)
)

C3N C4N C5N C6N 1.1(5

C4N C5N C6N CIN —O.6( )
C2N CIN C6N C5N -0.4(5)
P1B CIN C6N C5N -178.8(3)
C1N P1B C10O C60 175.8(2)
C1lP P1B ClO C60 -78.2(2)
CulB P1B C1l0 C60 47.7(2)
C1N P1B ClO C20 -2.3(2)
ClP P1B C10 C20 103.7(2)
CulB P1B Cl10 C20 -130.4(2)
C60 C10 C20 C30 1.3(4)
P1B C10O C20 C30 179.4(2)
Cl10 C20 C30 C40 -0.1(5)
C20 C30 C40 C50 -0.6(5)
C30 C40 C50 C60 0.1(5)
C40 C50 C60 C10 1.2 (4)
C20 C10 C60 C50 -1.9(4)
P1B C1O C60 C50 180.0(2)
C1N P1B C1P C6P -70.6(2)
Cl0 P1B C1P C6P -177.8(2)
CulB P1B C1lP C6P 56.7(2)
C1N P1B C1P C2P 109.9(3)
Cl0 P1B C1lP C2P 2.6 (3)
CulB P1B C1P C2P -122.8(2)
C6P C1P C2P C3P 0.8(5)
P1B C1P C2P C3P -179.7(3)
C1lP C2P C3P C4P -1.0(6)
C2P C3P C4P C5P 0.7(6)
C3P C4P C5P C6P -0.1(5)
C2P C1P C6P C5P -0.2(4)
P1B C1P C6P C5P -179.8(2)
C4P C5P C6P C1P -0.1(5)
C1R P2B C1lQ C6Q 12.0(3)
ClS P2B C1Q C6Q 119.1(2)
CulB P2B ClQ C6Q -115.8(2)
C1lR P2B C1Q C2Q -171.9(2)
ClS P2B C1lQ C2Q -64.8(2)
CulB P2B C1Q C20Q 60.3(2)
C6Q C1Q C2Q C30Q -4.8(4)
P2B C1Q C2Q C3Q 178.9(2)
ClQ C2Q C3Q C4Q 2.1(5)
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C2Q C3Q C4Q C50Q 1.8(5
C3Q C4Q C5Q C6Q -3.1(
C4Q C5Q C6Q C1Q 0.3(5
C2Q C1Q C6Q C5Q 3.6(4
P2B C1Q C6Q C5Q 179.7(3)

ClQ P2B C1R C2R -122.8(2)
ClS P2B CI1R C2R 128.9(2)
CulB P2B C1R C2R 7.1(2)

ClQ P2B C1R C6R 56.4(2)

C1S P2B C1R C6R -51.9(2)
CulB P2B ClR C6R -173.70(17)
C6R C1R C2R C3R -1.6(4)

P2B C1lR C2R C3R 177.6(2)

C1R C2R C3R C4R -0.6(4)

C2R C3R C4R C5R 1.6 (4)

C3R C4R C5R C6R -0.2(4)

C4R C5R C6R C1R -2.0(4)

C2R C1R C6R C5R 2.9 (4)

P2B CI1R C6R C5R -176.3(2)
C1lR P2B C1S C6S 124.0(3)

ClQ P2B C1S C6S 16.5(3)

CulB P2B C1lS C6S -112.4(2)
ClR P2B C1S C2S -59.5(2)

ClQ P2B C1S C2S -167.0(2)
CulB P2B C1S C2S 64.1(2)

C6S C1S C2S C3S -0.8(4)

P2B C1S C2S C3S -177.5(2)
C1S C2S C3S C4S 0.9(5)

C2S C3S C4S C5S 0.0(5)

C3S C4S C5S C6S -1.1(5)

C4S C5S C6S C1S 1.3(6)

C2S C1S C6S C5S -0.3(5)

P2B C1S C6S C5S 176.2(3)

ClVv P3B C1T C2T -106.1(2)
ClU P3B C1T C2T 146.9(2)
Cu2B P3B C1T C2T 22.8(3)

ClV P3B C1T C6T 75.0(2)

ClU P3B C1T C6T -32.0(2) .
Cu2B P3B C1T C6T -156.16(19)
C6T C1T C2T C3T -2.4(5)

P3B C1T C2T C3T 178.7(3)

C1T C2T C3T C4T 1.3(6
C2T C3T CA4T C5T 0.6 (6
C3T C4T C5T C6T -1.3(
CAT C5T C6T C1T 0.3(5
C2T C1T C6T C5T 1.6(4
P3B C1T C6T C5T -179
C1T P3B ClU C6U 118.1
ClV P3B ClU C6U 8.5(3)
Cu2B P3B ClU C6U -113.5(2)
C1T P3B ClU C2U -67.2(2)
ClV P3B ClU C2U -176.8(2)
Cu2B P3B ClU C2U 61.2(2)
C6U ClU C2U C3U 1.9(4)



P3B ClU C2U C3U -172.9(2)
ClU C2U C3U C4U -0.2(5)

C2U C3U C4U C5U -1.5(5)

C3U C4U C5U C6U 1.4 (5)

C2U ClU C6U C5U -2.0(4)

P3B ClU C6U C5U 172.6(2)
C4U C5U C6U C1U 0.3 (5)

C1lT P3B C1V C2V -9.5(3)

ClU P3B C1V C2V 98.4(2) .
Cu2B P3B ClV C2V -141.0(2)
ClT P3B C1lV C6V 172.12(19)
ClU P3B Cl1lV C6V -80.0(2)
Cu2B P3B C1lV C6V 40.6(2)
C6V ClV C2V C3V 0.8 (4)

P3B C1V C2V C3V -177.5(2)
ClV C2V C3V C4V 0.5(5)

C2V C3V C4V C5V -1.0(5)

C3V C4V C5V C6V 0.1 (4)

C4V C5V C6V C1V 1.3 (4)

C2V C1lV C6V C5V -1.7(4)

P3B ClV C6V C5V 176.7(2)
ClX P4B C1W C2W -179.9(2)
ClY P4B C1W C2W -74.3(2)
Cu2B P4B C1W C2W 49.8(2)
ClX P4B ClW C6W 4.9 (2)

ClYy P4B C1W C6W 110.6(2)
Cu2B P4B C1W C6W -125.3(2)
C6W C1lW C2W C3W -1.9(4)

P4B C1W C2W C3W -177.3(2)
ClW C2W C3W C4W 1.3 (5)

C2W C3W C4W C5W -0.1(6)

C3W C4W C5W C6W -0.4(6)

C4W C5W C6W C1W -0.2(5)

C2W C1lW C6W C5W 1.4 (4)

P4B C1lW C6W C5W 176.5(2)
ClW P4B C1lX C6X -112.6(2) .
ClYy P4B C1X C6X 139.22(19)
Cu2B P4B C1lX C6X 15.0(2)
ClW P4B C1X C2X 68.3(2)

ClY P4B C1X C2X -39.9(2)
Cu2B P4B C1X C2X -164.11(17)
C6X ClX C2X C3X 0.3(4)

P4B C1X C2X C3X 179.4(2)
ClX C2X C3X C4X -0.6(4)

C2X C3X C4X C5X 0.5(4)

C3X C4X C5X C6X -0.1(4)

C2X C1X C6X C5X 0.1 (4) ..
P4B C1X C6X C5X -179.03(19)
C4X C5X C6X C1X -0.2(4)

ClX P4B ClY C2Y 124.5(2)
ClW P4B ClY C2Y 16.2(2)
Cu2B P4B ClY C2Y -108.1(2)
ClX P4B ClY C6Y -60.6(2) .
ClW P4B ClY C6Y -168.91(19)



Cu2B P4B ClY Co6Y 66.80(19)

coy
P4B
Cly
c2y
C3Y
c4y
c2y
P4B

Cly
Cly
czy
C3Y
cay
ChY
Cly
Cly

Cc2y
c2y
C3Y
cay
ChY
cey
CeYy
cey

C3Y
C3Y
c4y
C5Y
CeY
Cly
ChY
C5Y

-1.9(4)
172.9(2)
1.2(4)
0.2(4)
-1.0(4)
0.3(4)
1.1(4)
-174.1(2)

CulB S1B ClZz N1z -5.7(2)
CulB S1B ClZz N2z 174.2(2)

N1Z
S1B
Clz
N27Z
C3%z
C3Z

Clz
Clz
N2Z
C3Z
N3Z
N37Z

N2Z
N27Z
C3Z
N37Z
C5Z
C5%z

C3%Z
C3Z
N3Z
C5Z
N1Z
S2B

2.0(4)
-178.0(2)
0.9(5)
-2.2(5)
0.7(4)
178.6(2)

Cu2B S2B C5Z N3Z 149.9(2)
Cu2B S2B C5Z N1Z -32.3(2)

N27Z
S1B
N3Z
S2B

Clz
Clz
C5Z
C5Z

loop
_geom_hbond atom site label D
_geom_hbond atom site label H
_geom_hbond atom site label A
_geom_hbond distance DH
_geom_hbond distance HA
_geom_hbond distance DA
_geom hbond angle DHA

_geom _hbond site symmetry A
N1M HIMA BrlA
N1Z H1ZA BrlB

N1Z
N1Z
N1Z
N1Z

C5Z
C5%2
Clz
Clz

-3.5(4)
176.4(2)
2.1(4)
-175.8(2)

0.88 2.42 3.261(2)
0.88 2.43 3.288(2)

diffrn measured fraction theta max
_diffrn reflns theta full

158.9
166.6

0.940
25.00

_diffrn measured fraction theta full 0.990
_refine diff density max
_refine diff density min

T —

end

data 6

refine diff density rms

_audit creation method

_chemical name systematic

14

?

r

_chemical name common

1.480
-2.228
0.123
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_chemical melting point ?
_chemical formula moiety

'(C39 H32 Cu N3 P2 S83), 1/2(H2 0)'
_chemical formula sum

'C39 H33 Cu N3 00.50 P2 s3'
_chemical formula weight 773.34

loop

_atom type symbol

_atom type description

_atom type scat dispersion real

_atom type scat dispersion_ imag

_atom type scat source

'Ccu' 'cu' 0.3201 1.2651

'"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"
'S 'S’ 0.1246 0.1234

'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"
'p! 'p! 0.1023 0.0942

'"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"
'O 'O 0.0106 0.0060

'"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"
'N' 'N' 0.000601 0.0033

'"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"
'C! 'C!' 0.0033 0.0016

'"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"
"H' "H' 0.0000 0.0000

'"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"

_space_group crystal system monoclinic
_space_group IT number 4
_space_group name H-M alt 'pP 21"
_space_group name Hall 'P 2yb!

_shelx space group comment

The symmetry employed for this shelxl refinement is uniquely defined
by the following loop, which should always be used as a source of
symmetry information in preference to the above space-group names.
They are only intended as comments.

I3

loop
__space_group_ symop operation xyz
'X, y, Zl
'-x, y+1/2, -z

_cell length a 12.864 (4)
_cell length b 16.167(5)
_cell length c 17.506(5)
_cell angle alpha 90

_cell angle beta 95.271(4)
_cell angle gamma 90

_cell volume 3625.4(19)

_cell formula units 7 4



_cell measurement temperature
_cell measurement reflns used
_cell measurement theta min
_cell measurement theta max

_exptl crystal description
_exptl crystal colour

_exptl crystal density meas
_exptl crystal density method
_exptl crystal density diffrn
_exptl crystal F 000

_exptl transmission factor min
_exptl transmission factor max
_exptl crystal size max

_exptl crystal size mid

_exptl crystal size min

_exptl absorpt coefficient mu
_shelx estimated absorpt T min
_shelx estimated absorpt T max
_exptl absorpt correction type
_exptl absorpt correction T min
_exptl absorpt correction T max
_exptl absorpt process details

_exptl special details
?

14

_diffrn ambient temperature
_diffrn radiation wavelength
_diffrn radiation type

_diffrn source

_diffrn measurement device type
_diffrn measurement method
_diffrn detector area resol mean

100 (2)
1899

2.335
26.215

prism
Green
?
?
1.417

1596
?

.320

.200

.140

.898

.762

.885
multi-scan
0.763
1.000
SADABS

OO OO O O WV

100(2)

0.71073

MoK\ a

'fine-focus sealed tube'
'Bruker CCD SMART1000'
'omega and phi scans'

[>)

42507

_diffrn reflns number

_diffrn reflns av unetI/netI 0.0618

_diffrn reflns av R equivalents 0.0473

_diffrn reflns limit h min -16

_diffrn reflns limit h max 16

_diffrn reflns limit k min -20

_diffrn reflns limit k max 20

_diffrn reflns limit 1 min 0

_diffrn reflns limit 1 max 21

_diffrn reflns theta min 1.168

_diffrn reflns theta max 26.372

_diffrn reflns theta full 25.242

_diffrn measured fraction theta max 1.000
_diffrn measured fraction theta full 1.000
_diffrn reflns Laue measured fraction max 1.000
_diffrn reflns Laue measured fraction full 1.000
_diffrn reflns point group measured fraction max 1.000

_diffrn reflns point group measured fraction full 1.000



_reflns number total 14793

_reflns number gt 12422
_reflns threshold expression "T > 2\s(I)"
_reflns Friedel coverage 0.928
_reflns Friedel fraction max 1.000
_reflns Friedel fraction full 1.000

_reflns special details
Data were apparently pre-merged, so diffrn reflns number
etc. will have to be added later.

Reflections were merged by SHELXL according to the crystal
class for the calculation of statistics and refinement.

_reflns Friedel fraction is defined as the number of unique
Friedel pairs measured divided by the number that would be
possible theoretically, ignoring centric projections and
systematic absences.

’

_computing data collection 'SMART Software (Bruker, 1997)'
_computing cell refinement 'SMART Software (Bruker, 1997)'
_computing data reduction 'SAINT Software (Bruker, 1997)'
_computing structure solution 'SHELXS-97 (Sheldrick, 2008)'
_computing structure refinement 'SHELXL-2013 (Sheldrick, 2013)'
_computing molecular graphics '"PLATON (Spek, 2009)"
_computing publication material 'SHELXL-2013 (Sheldrick, 2013)'

_refine special details
Refined as a 2-component inversion twin.
_refine 1s structure factor coef Fsqgd
_refine 1ls matrix type full
_refine 1s weighting scheme calc
_refine 1s weighting details
'w=1/[\s"2" (Fo”2")+(0.0591P) *2"+4.0849P] where P=(Fo"2"+2Fc"2")/3"

_atom sites solution primary direct
_atom sites solution secondary direct
_atom sites solution hydrogens difmap
_refine 1s hydrogen treatment constr
_refine 1ls extinction method none

_refine ls extinction coef
_refine 1s abs structure details
7

Refined as an inversion twin.

’

_refine 1s abs structure Flack 0.545(15)
_chemical absolute configuration ?
_refine 1ls number reflns 14793
_refine ls number parameters 875
_refine 1s number restraints 1

_refine 1s R factor all 0.0675



_refine 1s R factor gt 0.04
_refine 1s wR factor ref 0.12
_refine 1s wR factor gt 0.11
_refine 1ls goodness of fit ref 1.04
_refine 1ls restrained S all 1.04
_refine 1s shift/su max 0.00
_refine 1ls shift/su mean 0.00

loop

_atom_site label

_atom site type symbol
_atom _site fract x
_atom site fract y
_atom _site fract z

_atom site U iso or equiv
_atom _site adp_ type

_atom site occupancy

_atom site site symmetry order
_atom site calc flag

_atom site refinement flags posn
_atom _site refinement flags adp

_atom site refinement flags occupancy

_atom site disorder assembly
_atom site disorder group

Cul
S12
S14
S16
P11
P12
N11
N13
H13
N15
H15
Cl2
Cl4
Clo
C31
C32
H32
C33
H33
C34
H34
C35
H35
C36
H36
C37
C38
H38
C39
H39

Cu -0.29147(6) 0.45597(5) 0.03126(

S -0.24709(15) 0.60432(11) 0.11920
-0.25079(15) 0.47783(12) 0.39868
-0.35465(16) 0.29412(11) 0.15255
-0.13871(14) 0.41607(10) -0.0106

)

-0.42207(14) 0.49650(11) -0.0520

-0.2416 0.5797 0.2742 0.023 Uiso
-0.2989(5) 0.3950(4) 0.2684(3) O.
-0.3080 0.3529 0.2970 0.025 Uiso
-0.2673(5) 0.5243(4) 0.1773(4) O.
-0.2694(5) 0.4678(4) 0.3039(4)
-0.3149(5) 0.3845(4) 0.1902(4)
-0.0381(5) 0.3990(4) 0.0694 (4)

(6) 0.3525(4) 0.1315(4)

-0.1334 0.3286 0.1302 0.025 Uiso

0.0048(6) 0.3409(4) 0.1949(4) O.
-0.0142 0.3085 0.2367 0.028 Uiso
0.1024(6) 0.3763(5) 0.1979(4) O.
.1501 0.3692 0.2421 0.036 Uiso
.1308(6) 0.4218(5) 0.1369(4) O.
.1986 0.4454 0.1386 0.034 Uiso
.0595(6) 0.4335(4) 0.0716(4) O.
.0790 0.4651 0.0294 0.030 Uiso
-0.1354(6) 0.3216(4) -0.0689(4)
-0.0466(6) 0.2735(4) -0.0702(4)
0.0143 0.2873 -0.0378 0.024 Uiso
-0.0455(6) 0.2048(4) -0.1186(4)
H 0.0148 0.1708 -0.1178 0.030 Uiso

QoD QaDnaoaDQDnOoQmDzTZ22""Ynn
cNoNoNeoNe I
o
o
o
o
o

O O O o

95
13
19
8
8
0
0

4) 0.01772(19) Uani 1
(10) 0.0233(4) Uani 1
(10) 0.0258(4) Uani 1
(11) 0.0275(4) Uani 1
7(10) 0.0165(4) Uani

3(10) 0.0172(4) U
-0.2963(4) 0.4509(4) 0.1455(3) O.
-0.2569(5) 0.5319(4) 0.2549(3) O.

0180 (12) Uani
0193(12) Uani
1 1 dRU
0210(12) Uani
11 dRU

[EE

) Uani
) Uani
) Uani
) Uani
) Uani

N N = Sy S

0237 ( Uani 1 1
11
0302 (18
1 1dR
0281 (17
11 dRU ..
0253(17) Uani 1 1
11 dRU . . .
0.0188(14) Uani 1
0.0200(15) Uani 1
11 dRU .
0.0246(16) Uani 1
11 dRU

=
(o}

R e el
00 Q00

d

e
Q. Q.



C40
H40
Cc41
H41
C42
H42
C43
Cc44
H44
C45
H45
Cdo
H46
C47
H47
Cc48
H48
C49
C50
H50
C51
H51
C52
H52
C53
H53
C54
H54
C55
C56
H56
C57
H57
C58
H58
C59
H59
C60
H60
Col
Co62
H62
C63
H63
Co4
H64
C65
H65
Co66
H66
Cu2

.1333(6)

.2218(6)

.2236(6)

.0778(5)
.0341(5)

0.1866 (4)

0.2349 (4)

0.3029 (4)

0.4929 (4)
0.4723(4)
0.5344 (4)

-0.1796(4) O.

-0.1679(4) O.
.1324 0.1405 -0.2014 0.028 Uiso
-0.1684(4) O.
.2816 0.2219 -0.2022 0.026 Uiso
-0.1194(4) O.
.2843 0.3364 -0.1201 0.026 Uiso
-0.0696(4) O.
-0.1364(4) O.
.0341 0.4164 -0.1531 0.024 Uiso
0.0103(6)

0237 (16) Uani
11 dRU
0220 (15) Uani
11 dRU
0214 (15) Uani
11 dRU
0183 (14) Uani
0203 (15) Uani
11 dRU
0222 (15)

0.0399 0.5204 -0.2257 0.027 Uiso 1 1 d R U

0.0107 (6)

0.6152(5) -0.1551(4) O.

0254 (16)

0.0420 0.6568 -0.1837 0.030 Uiso 1 1 d R U

TOD Q@D Qoo oODnoODnOmooaaoaDnQQaEDnoODnoODnOOarnoarnaEDQDn oD QD QI
|
(@)

.0340 (6)
.0344 0.6919 -0.0736 0.034 Uiso
.0785(6) -0.0460(4) O.
.1093 0.5911 -0.0007 0.033 Uiso
-0.1110(4) O.

-0.0718(4) O.

.4683 (5)
.4821 (6)
.4711 0.3326 -0.0174 0.029 Uiso
.5121 (6) -0.1126(5) O.
.5235 0.2128 -0.0859 0.031 Uiso
.5252 (6) -0.1918(5) O.
.5428 0.2150 -0.2197 0.035 Uiso
-0.2306(4) O.
.5230 0.3398 -0.2850 0.035 Uiso

-0.1902(4) O.

.5125(6)

.4847(5)
.4766 0.4598 -0.2172 0.029 Uiso
-0.1163(4) O.
-0.1688(4) O.

.3725(5)
.3029 (5)
.2883 0.4929 -0.1754 0.026 Uiso
.2548 (6) -0.2113(4) 0.
.2082 0.5907 -0.2474 0.031 Uiso
.2746 (6) -0.2012(5) 0.
.2416 0.7319 -0.2302 0.038 Uiso

.3425(7)

0.6357(5)
0.5760(5)

0.4087 (4)
0.3342(5)

0.2626(4)
0.2642(5)
0.3383(5)
0.4096 (5)

0.5733(4)
0.5499 (5)

0.6079(5)
0.6915(5)
0.7154 (5)
0.6577(5)

0.5411 (4)
0.5716 (4)

0.6020 (4)

0.6029(4) 0.0138(5) 0.

0.5734(5) 0.0699(4) O.

0.5423(4) 0.0497(4) O.
39798 (5)
53686
33677
21455

-0.42137 (5
(12) -0.29855(
(12) -0.05895(
(11) -0.34040 ¢(

-0.0895(5) O.

-0.1489(5) O.
.3557 0.7725 -0.1417 0.039 Uiso
.3912 (6) -0.1072(4) O.
.4382 0.6754 -0.0717 0.032 Uiso
.5445 (5)

.6189(6)

-0.0258(4) O.
-0.0816(4) O.
.6045 0.5713 -0.1339 0.029 Uiso
L7122 (6) -0.0625(5) O.
.7619 0.6226 -0.1014 0.032 Uiso
.7346 (6)
.7997 0.6233 0.0273 0.032 Uiso
.6604 (6)
.6743 0.5745 0.1222 0.032 Uiso
.5658 (6)
.5157 0.5217 0.0883 0.028 Uiso
.25602(6) 0.
S22 s 0.23190(15) O.
524 s 0.23028(15) O.
S26 S 0.23006(14) O.

0285(18) Uani 1 1
11 dRU .
0271(17) Uani 1 1
11 dRU .
0183(14) Uani 1 1
0239(15) Uani 1 1
11 dRU

0257 (17) Uani 1 1
11 dRU .
0288 (18) Uani 1 1
11 dRU .
0293(17) Uani 1 1
11 dRU

0238 (15) Uani 1 1
11 dRU
0181(14) Uani 1 1
0216(15) Uani 1 1
11 dRU .
0257 (16) Uani 1 1
11 dRU .
0316(18) Uani 1 1
11 dRU
0325(18) Uani 1 1
11 dRU
0265(17) Uani 1 1
11 dRU

0183 (14) Uani 1 1
0241 (16) Uani 1 1
11 dRU

0266 (16) Uani 1 1
11 dRU

0268 (17) Uani 1 1 d
11 dRU .
0263 (17) Uani 1 1 d
11 dRU .
0234 (16) Uani 1 1 d
11 dRU

) 0.01910(19) Uani
12) 0.0278(4) Uani
10) 0.0256(4) Uani
10) 0.0225(4) Uani

Uani 1 1 d

Uani 1 1 d

e e

e
0 0 0 0



P21 P 0.40950(13) 0.40898(12) -0.47259(10) 0.0185(4) Uani 1 1 d
P22 P 0.09530(13) 0.40513(11) -0.48683(9) 0.0152(3) Uani 1 1 d
N21 N 0.2416(5) 0.3753(4) -0.3097(3) 0.0195(13) Uani 1 1 d
N23 N 0.2305(5) 0.4265(3) -0.1859(3) 0.0206(13) Uani 1 1 d
H23 H 0.2286 0.4690 -0.1565 0.025 Uiso 1 1 d R U .

N25 N 0.2256(5) 0.2868(4) -0.2044(3) 0.0191(12) Uani 1 1 d
H25 H 0.2181 0.2373 -0.1877 0.023 Uiso 1 1 d R U

C22 C 0.2349(5) 0.4401(4) -0.2635(4) 0.0192(15) Uani 1 1 d
C24 C 0.2291(5) 0.3493(4) -0.1527(4) 0.0214(15) Uani 1 1 d
C26 C 0.2332(5) 0.2970(4) -0.2818(4) 0.0195(15) Uani 1 1 d
C67 C 0.4821(5) 0.5036(4) -0.4442(4) 0.0192(15) Uani 1 1 d
C68 C 0.4754(6) 0.5335(5) -0.3707(4) 0.0234(16) Uani 1 1 d
H68 H 0.4302 0.5072 -0.3382 0.028 Uiso 1 1 d R U .

C69 C 0.5336(6) 0.6010(5) -0.3441(4) 0.0295(18) Uani 1 1 d
H69 H 0.5298 0.6202 -0.2932 0.035 Uiso 1 1 d R U . . .

C70 C 0.5978(6) 0.6408(5) -0.3925(4) 0.0268(17) Uani 1 1 d
H70 H 0.6358 0.6887 -0.3751 0.032 Uiso 1 1 d R U . . .

C71 C 0.6064(6) 0.6112(4) -0.4651(4) 0.0253(16) Uani 1 1 d
H71 H 0.6528 0.6369 -0.4971 0.030 Uiso 1 1 d R U . . .

C72 C 0.5469(6) 0.5433(4) -0.4918(4) 0.0231(1l6) Uani 1 1 d
H72 H 0.5506 0.5241 -0.5428 0.028 Uiso 1 1 d R U . . .

C73 C 0.5095(6) 0.3295(4) -0.4493(4) 0.0214(15) Uani 1 1 d
C74 C 0.4816(6) 0.2569(4) -0.4115(4) 0.0248(16) Uani 1 1 d
H74 H 0.4115 0.2486 -0.4004 0.030 Uiso 1 1 d R U .

C75 C 0.5573(7) 0.1971(5) -0.3904(5) 0.0302(18) Uani 1 1 d
H75 H 0.5386 0.1484 -0.3647 0.036 Uiso 1 1 d R U .

C76 C 0.6592(6) 0.2089(4) -0.4069(5) 0.0294(18) Uani 1 1 d
H76 H 0.7105 0.1682 -0.3923 0.035 Uiso 1 1 d R U .

C77 C 0.6872(6) 0.2799(5) -0.4449(5) 0.0317(19) Uani 1 1 d
H77 H 0.7573 0.2879 -0.4564 0.038 Uiso 1 1 d R U . . .

C78 C 0.6112(6) 0.3396(5) -0.4662(5) 0.0274(17) Uani 1 1 d
H78 H 0.6301 0.3878 -0.4926 0.033 Uiso 1 1 d R U . . .

C79 C 0.3992(5) 0.4145(4) -0.5775(4) 0.0180(14) Uani 1 1 d
C80 C 0.4526(6) 0.3623(4) -0.6238(4) 0.0227(1l6) Uani 1 1 d
H80 H 0.4962 0.3201 -0.6006 0.027 Uiso 1 1 d R U . . .

C81 C 0.4433(6) 0.3709(5) -0.7027(4) 0.0263(17) Uani 1 1 d
H81 H 0.4797 0.3344 -0.7335 0.032 Uiso 1 1 d R U . . .

C82 C 0.3804(6) 0.4333(5) -0.7369(4) 0.0270(17) Uani 1 1 d
H82 H 0.3755 0.4408 -0.7910 0.032 Uiso 1 1 d R U . . .

C83 C 0.3252(6) 0.4842(5) -0.6918(4) 0.0287(17) Uani 1 1 d
H83 H 0.2810 0.5259 -0.7152 0.034 Uiso 1 1 d R U . . .

C84 C 0.3337(6) 0.4751(4) -0.6131(4) 0.0238(16) Uani 1 1 d
H84 H 0.2948 0.5102 -0.5828 0.029 Uiso 1 1 d R U . . .

C85 C 0.0606(5) 0.3138(4) -0.5452(4) 0.0142(13) Uani 1 1 d
C86 C 0.1393(6) 0.2611(4) -0.5628(4) 0.0222(15) Uani 1 1 d
H86 H 0.2097 0.2718 -0.5440 0.027 Uiso 1 1 d R U .

C87 C 0.1144(6) 0.1914(4) -0.6089(5) 0.0282(17) Uani 1 1 d
H87 H 0.1684 0.1552 -0.6217 0.034 Uiso 1 1 d R U . . .

C88 C 0.0131(6) 0.1752(4) -0.6354(4) 0.0259(17) Uani 1 1 d
H88 H -0.0028 0.1278 -0.6663 0.031 Uiso 1 1 d R U .
C89 C -0.0668(6) 0.2277(4) -0.6175(4) 0.0233(16) Uani 1 1 d
H89 H -0.1371 0.2160 -0.6358 0.028 Uiso 1 1 d R U .
C90 C -0.0432(6) 0.2975(4) -0.5726(4) 0.0202(15) Uani 1 1 d
H90 H -0.0973 0.3339 -0.5605 0.024 Uiso 1 1 d R U



C91 C 0.0707(5) 0.4902(4) -0.5541(4) 0.0170(14) Uani 1 1 d

C%92 C 0.0358(6) 0.4792(4) -0.6314(4) 0.0195(15) Uani 1 1 d

H92 H 0.0235 0.4250 -0.6512 0.023 Uiso 1 1 d R U . . .

C93 C 0.0191(6) 0.5471(4) -0.6796(4) 0.0215(15) Uani 1 1 d

H93 H -0.0025 0.5389 -0.7324 0.026 Uiso 1 1 d R U .

C%94 C 0.0336(6) 0.6266(4) -0.6513(4) 0.0250(17) Uani 1 1 d

H94 H 0.0193 0.6728 -0.6841 0.030 Uiso 1 1 d R U .

C95 C 0.0690(6) 0.6387(4) -0.5751(4) 0.0270(17) Uani 1 1 d

H95 H 0.0803 0.6933 -0.5561 0.032 Uiso 1 1 d R U .

C96 C 0.0883(6) 0.5719(4) -0.5261(4) 0.0212(15) Uani 1 1 d

H9¢ H 0.1132 0.5807 -0.4740 0.025 Uiso 1 1 d R U .

C97 C -0.0112(5) 0.4118(4) -0.4245(4) 0.0156(13) Uani 1 1 d

C98 C -0.0918(5) 0.4701(4) -0.4325(4) 0.0180(14) Uani 1 1 d

H98 H -0.0926 0.5108 -0.4717 0.022 Uiso 1 1 d R U .

C%99 C -0.1700(5) 0.4689(4) -0.3838(4) 0.0197(14) Uani 1 1 d

H99 H -0.2258 0.5073 -0.3911 0.024 Uiso 1 1 d R U .

C100 C -0.1683(5) 0.4120(5) -0.3240(4) 0.0239(15) Uani 1 1 d .
H100 H -0.2211 0.4128 -0.2895 0.029 Uiso 1 1 d R U .

C101 C -0.0883(6) 0.3539(4) -0.3153(4) 0.0227(15) Uani 1 1 d .
H101 H -0.0869 0.3145 -0.2750 0.027 Uiso 1 1 d R U

C102 C -0.0109(5) 0.3531(4) -0.3652(4) 0.0178(14) Uani 1 1 d
H102 H 0.0428 0.3127 -0.3593 0.021 Uiso 1 1 d R U .

01 O -0.3331(5) 0.2366(4) 0.3366(4) 0.0561(19) Uani 1 1 d

H1A H -0.2801 0.2100 0.3216 0.084 Uiso 1 1 d R U

H1B H -0.3807 0.2017 0.3476 0.084 Uiso 1 1 d R U

loop

_atom _site aniso label

_atom site aniso U 11

_atom site aniso U 22

_atom site aniso U 33

_atom site aniso U 23

_atom site aniso U 13

_atom site aniso U 12

Cul 0.0210(4) 0.0172(4) 0.0148(4) -0.0005(3) 0.0003(3) 0.0004(3)
S12 0.0363(11) 0.0182(9) 0.0156(8) -0.0003(7) 0.0029(7) -0.0033(8)
S14 0.0320(10) 0.0297(10) 0.0155(8) 0.0001(7) 0.0008(7) -0.0030(8)
516 0.0386(11) 0.0186(9) 0.0254(10) -0.0042(7) 0.0035(8) -0.0045(8)
P11 0.0191(9) 0.0159(9) 0.0144(8) 0.0005(7) 0.0012(7) -0.0008(7)
P12 0.0197(9) 0.0155(8) 0.0163(9) -0.0010(7) 0.0005(7) 0.0006(7)
N11 0.022(3) 0.015(3) 0.017(3) 0.001(2) 0.002(2) 0.001(2)

N13 0.025(3) 0.016(3) 0.016(3) -0.003(2) 0.001(2) -0.003(2)

N15 0.030(3) 0.016(3) 0.018(3) 0.005(2) 0.003(2) -0.002(3)

Cl2 0.022(4) 0.012(3) 0.019(4) 0.000(3) -0.001(3) -0.001(3)

Cl4 0.019(3) 0.020(4) 0.023(4) -0.001(3) 0.005(3) 0.001(3)

Cl6 0.019(3) 0.013(3) 0.022(4) 0.000(3) 0.002(3) 0.001(3)

C31 0.023(3) 0.017(3) 0.015(3) 0.000(3) 0.001(3) 0.001(3)

C32 0.022(4) 0.023(4) 0.018(3) 0.001(3) 0.001(3) 0.000(3)

C33 0.035(4) 0.017(3) 0.018(4) 0.002(3) 0.000(3) 0.001(3)

C34 0.035(5) 0.029(4) 0.024(4) -0.004(3) -0.011(3) 0.011(3)

C35 0.024(4) 0.032(4) 0.027(4) 0.003(3) -0.004(3) -0.004(3)

C36 0.027(4) 0.029(4) 0.020(4) 0.003(3) -0.003(3) 0.002(3)

C37 0.025(4) 0.015(3) 0.016(3) 0.003(3) 0.003(3) -0.001(3)

C38 0.021(4) 0.024(4) 0.015(3) 0.002(3) 0.001(3) 0.002(3)



C39
C40
c41
Cc42
C43
C44
C45
Clo
c4a7
C48
C49
C50
C51
C52
C53
C54
C55
C56
C57
C58
C59
Co0
Col
Co2
C63
Co4
C65
C66
Cu2
S22
S24
S26
P21
P22
N21
N23
N25
C22
Cc24
C26
Co7
Co68
C69
C70
C71
C72
C73
C74
C75
C76
Cc77
C78
C79
C80

ocNoNeoNeoNoNoNoNoNoRoBoNoNoNoNoBoNoNoNoNoloNolNolNoNelololNo

eNeoNoNoNoNoNoNoNololNoNoNoNoNoNoNoNoNoNolNoloNoNoNoNoNoloNoNoNoBoNolNoNoNolNoloNoNoNoNoolNoNoNoNoNolNololNolNolNolNe)

oNeoNeoNoNoNoNoNoRoBoNoNoNoNolololNolNolNeolNo]

.019(4)
.016(3)
.020 (4)
.017(3)
.017(3)
.016(4)
.021 (4)
.025(4)
.017 (4)
.019(4)
.017(3)
.020 (4)
.015(4)
.019 (4)
.031(4)
.021 (4)
.016(3)
.025(4)
.036(4)
.033(4)
.019(4)
.023(4)
.009(3)
.021(4)
.016(4)
.016(4)
.025(4)
.016(3)
0.0202(
0.0214
0.0300
0.0220
0.0196(
0.0117(
.023(3)
.012(3)
.015(3)
.018(4)
.022 (4)
.019(4)
.025(4)
.027 (4)
.033(4)
.018 (4)
.015(4)
.018 (4)
.018(4)
.020 (4)
.014 (4)
.016(4)
.023 (4)
.018(4)
.021 (4)
.021(4)

)
0)
)

.021
.018
.024
.029
.036
.045
.038
.019
.023

cNeoNoNoNoNoNoNoRoBoNoNoNoNololNoNoNoNoloRh 4 dicl e doNoNoNoNoNoNoNoNololoNoNoNolNoloNoNoNoNoloNoNoNoNololNolNe)

0.0170(9) 0.0028
0.0172(8) 0.0002(

0.0159(8) 0.0010 (7
0.0152(8) -0.0002(

.012(3)
.021 (3
.016(
.023(
.026 (
.019¢(
.015¢(
.022(
.027(
.031(
.034 (
(
(
(
(
(
(
(
(
(

)
3)
4)
4)
4)
3)
4)
4)
4)
4)
4)
3)
4)
4)
4)
5)
S)
3)
4)

0.005(2) 0.002(2)
-0.001(2) 0.000(3)
0.005(2) 0.002(2)
0.003(3) 0.003(3)
0.003(3) 0.004(3)
0.004(3) 0.001(3)
0.001(3) 0.000¢(3)
0.000(3) -0.001(3
-0.012(3) -0.004(
-0.005(3) -0.008¢(
0.006(3) -0.004(3

-0.001(3) 0.001(3

0.001(3) -0.003(3

-0.008(3) 0.007(3
-0.001(3) 0.003(4
-0.005(3) -0.007(4
0.002(4) -0.005(4
0.009(3) 0.000(3)
0.003(3) 0.000¢(3)
-0.003(3) 0.000(3)

.025(4) 0.003(3) 0.005(3) 0.007(3)
.023(4) -0.002(3) 0.008(3) -0.002(3)
.020(4) -0.004(3) 0.004(3) -0.005(3)
.025(4) 0.001(3) -0.001(3) 0.000(3)
.017(3) 0.003(3) -0.002(3) -0.002(3)
.020(3) 0.004(3) 0.004(3) 0.003(3)
.021(4) 0.007(3) 0.004(3) 0.005(3)
.028(4) 0.009(3) -0.001(3) -0.007(3)
.030(4) 0.002(3) 0.000(4) -0.006(3)
.020(4) -0.004(3) 0.006(3) -0.007(3)
.023(3) -0.005(3) 0.003(3) 0.003(3)
.027(4) -0.001(3) 0.001(3) 0.001(3)
.039(5) -0.005(3) 0.000(3) -0.002(3)
.044(5) -0.012(3) -0.003(3) 0.003(3)
.022(4) -0.007(3) -0.002(3) 0.004(4)
.023(4) 0.001(3) -0.006(3) 0.000(3)
.015(3) -0.001(3) -0.003(3) -0.001(3)
.022(4) 0.001(3) -0.005(3) 0.000(3)
.020(4) 0.005(3) -0.005(3) -0.004(3)
.030(4) 0.007(3) -0.006(3) -0.009(4)
.036(4) 0.003(3) -0.003(4) -0.004(3)
.027(4) -0.004(3) 0.005(3) 0.000(3)
.023(4) -0.002(3) 0.004(3) 0.000(3)
.024(4) 0.000(3) 0.000(3) -0.004(3)
.036(4) 0.000(3) -0.003(3) 0.001(3)
.039(4) -0.003(3) 0.007(3) 0.003(3)
.024(4) -0.007(3) 0.008(3) -0.006(3)
.024(4) 0.000(3) 0.002(3) 0.001(3)
0.0165(4) 0.0009(4) 0.0001(3) -0.0014 (4
0.0344(11) 0.0096(8) 0.0073(8)

0.003(2)
0.002(2)
-0.001(2)
0.002(3
0.001(3
0.002(3
0.002(3
0.001(
) 0.004
) 0.001

2

)

)

)

)

3

(3)

(
0.000(3

(

3

(

3

(

(

)

-0.001
0.000(
-0.007
0.000(
) 0.005
-0.003
0.001(3)
-0.004 (3)
0.001(3)

)
)

)

)
3
3
)
3
)
3
)
3
3)

0.0012
(8) 0.0034(7) 0.0026
7) —-0.0011(7)
) 0.0004(7) -0.0014(8)
7) 0.0007(6)

0.0008 (7

-0.0002 (7



C81 0.024(4) 0.030(4) 0.025(4) -0.007(3) 0.005(3) 0.001(3)
C82 0.030(4) 0.034(4) 0.017(4) 0.003(3) -0.001(3) -0.003(3)
C83 0.031(4) 0.028(4) 0.026(4) 0.005(3) -0.006(3) 0.000(3)
C84 0.025(4) 0.021(4) 0.025(4) -0.005(3) 0.001(3) 0.000(3)
C85 0.018(3) 0.012(3) 0.013(3) 0.003(2) 0.002(3) -0.001(2)
C86 0.023(4) 0.015(3) 0.028(4) -0.003(3) 0.000(3) -0.001(3)
C87 0.038(5) 0.013(3) 0.034(5) -0.006(3) 0.007(4) 0.005(3)
C88 0.045(5) 0.013(4) 0.019(4) -0.001(3) 0.001(3) -0.002(3)
C89 0.032(4) 0.017(3) 0.020(4) 0.002(3) -0.004(3) -0.007(3)
C90 0.029(4) 0.009(3) 0.022(4) 0.001(3) 0.001(3) 0.004(3)
C91 0.021(4) 0.011(3) 0.019(3) -0.001(3) 0.004(3) -0.002(3)
C92 0.030(4) 0.008(3) 0.020(3) 0.003(3) 0.004(3) 0.001(3)
C93 0.032(4) 0.015(3) 0.018(3) 0.005(3) 0.002(3) -0.001(3)
C94 0.032(4) 0.017(4) 0.027(4) 0.009(3) 0.008(3) 0.001(3)
C95 0.043(5) 0.010(3) 0.029(4) -0.002(3) 0.010(4) -0.005(3)
C96 0.030(4) 0.010(3) 0.024(4) 0.001(3) 0.006(3) -0.003(3)
C97 0.024(3) 0.008(3) 0.015(3) -0.002(3) -0.001(3) -0.002(3)
C98 0.028(4) 0.012(3) 0.013(3) 0.000(3) -0.005(3) 0.000(3)
C99 0.020(3) 0.015(4) 0.024(4) -0.002(3) 0.000(3) 0.005(3)
Cl100 0.025(4) 0.022(4) 0.027(4) -0.005(3) 0.009(3) 0.000(3)
Cl101 0.030(4) 0.016(3) 0.022(4) 0.002(3) 0.000(3) -0.004(3)
Cl02 0.021(4) 0.009(3) 0.022(4) 0.000(3) -0.003(3) -0.001(3)
0. 0. )

01 0.046(4) 0.033(4) 091 (6) 013(4) 0.014(4) -0.001¢(3

_geom_special details

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

treatment of cell esds is used for estimating esds involving 1l.s. planes.

4

loop
_geom_bond _atom site label 1
_geom _bond atom site label 2
_geom_bond_distance

_geom _bond site symmetry 2
_geom _bond publ flag

Cul N11 2.008(5) y
Cul P12 2.220(2) %
Cul P11 2.254(2) v
Cul S12 2.879(2) y
S12 C12 1.681(7) ?
S14 Cl14 1.663(7) ?
S16 Clo 1.664(7) ?
P11 C43 1.835(7) ?
P11 C37 1.838(7) ?
P11 C31 1.839(7) ?
P12 C49 1.823(7) ?
P12 Co6l 1.828(7) ?
P12 C55 1.829(7) ?



N11
N11
N13
N13
N13
N15
N15
N15
C31
C31
C32
C32
C33
C33
C34
C34
C35
C35
C36
C37
C37
C38
C38
C39
C39
C40
Cc40
Cc41
c41
C42
C43
C43
C44
c44
C45
C45
C4o
Cde
c47
Cc47
Cc48
C49
Cc49
C50
C50
Cs1
C5h1
C52
C52
C53
C53
C54
C55
C55

Cl2
Cle
Cl2
Ccl4
H13
Ccl4
Cle
H15
C36
C32
C33
H32
C34
H33
C35
H34
C36
H35
H36
C38
C42
C39
H38
Cc40
H39
C41
H40
C42
H41
H42
C44
Cc48
C45
H44
C4do
H45
c47
H46
Cc48
H47
H48
C54
C50
C51
H50
C52
H51
C53
H52
C54
H53
H54
C56
Ce60

PP OO OFROFRORRPPOOHHORPRORPRORHEPFPOOROFROFRORRPRPOOFRORPRORORREERORRORREF

[AS ALV VAR EV]

w
(o))
[e¢]
O

J

.8600 . 2
.371(10) . 2
.397(9) . 2
.380(10) . ?
.9500 . 2
.376(11) .
.9500 . 2
.374(11) . 2
.9500 . 2
.411(10)
.9500
.9500 . 2
.384(10) . ?
.406(10)
.398(10) . ?
.9500 . 2
.388(11) . ?
.9500 . 2
.380(10) . ?
.9500 . 2
.396(10) . ?
.9500

.9500 . 2
.384(9) . ?
.405(10) . 2
.410(9) . ?
.9500 . 2
.374(10) . ?
.9500 . 2
373 (11) .0
.9500 . 2
.386(10) . ?
.9500

.9500 . 2
.383(9) . ?
.406(10) . ?
.396(10)
.9500 . 2
.381(11)
.9500 . 2
.394 (11)
.9500 . 2
.381(11) . 2
.9500

.9500 . 2
.393(10) . ?
.397(10)

)

[hV)

[hV)

[hV)

)

)



Cb6 C57 1.379(10) . 2

1
C56 H56 0.9500 . 2
C57 C58 1.390(12) . »
C57 H57 0.9500 . 2
C58 C59 1.377(12) . »
C58 H58 0.9500 . 2
C59 C60 1.371(11) . 2
C59 H59 0.9500
C60 H60 0.9500 . 2
Col C66 1.375(10)
Co6l C62 1.393(10) . »
C62 C63 1.367(11) . »
C62 H62 0.9500 . 2
C63 C64 1.392(11) . »
C63 H63 0.9500 . 2
C64 C65 1.390(11) . »
Co4 H64 0.9500 . 2
C65 C66 1.392(10) . »
C65 H65 0.9500 . 2
Co6 H66 0.9500 . 2
Cu2 N21 2.015(6) . y
Cu2 P21 2.2494(19) . vy
Cu2 P22 2.2729(19) . vy
Cu2 S22 3.144(2) y
S22 C22 1.680(7) ?
S24 C24 1.652(7) ?
S26 C26 1.680(7) ?
P21 C79 1.832(7) ?
P21 C73 1.837(7) ?
P21 C67 1.837(7) ?
P22 C91 1.820(7) ?
P22 C85 1.827(7) ?
P22 C97 1.832(7) ?
N21 C22 1.331(9) ?
N21 C26 1.364(9) ?
N23 C24 1.379(9) ?
N23 C22 1.382(9) ?
N23 H23 0.8599 ?
N25 C24 1.355(9) ?
N25 C26 1.378(9) .
N25 H25 0.8600 . 7
Co67 C68 1.383(10) ?
C67 C72 1.389(10) . »
C68 C69 1.379(11) ?
C68 H68 0.9500 . 2
C69 C70 1.394(11) ?
C69 H69 0.9500 . 2
C70 C71 1.373(11) ?
C70 H70 0.9500 . 2
C71 C72 1.395(10) ?
C71 H71 0.9500
C72 H72 0.9500 . 2
C73 C78 1.377(10) ?
C73 C74 1.410(10) ?



C74
C74
C75
C75
C76
C76
C77
C77
C78
C79
C79
Cc80
C80
c8l
c8l
Cc82
Cc82
C83
C83
Cc84
C85
C85
C86
C86
c87
c87
C88
Cc88
C89
Cc89
C90
co1l
col
Cc92
C92
C93
C93
Cco4
C94
C95
C95
C96
C97
Cc97
Ccos8
Ccos8
C99
Cc99
C100
C100
Cl01
Ccl01
Cl102

C75
H74
C76
H75
C77
H76
CcC78
H77
H78
Cc80
c84
c8l
H80
Cc82
H81
Cc83
H82
C84
H83
H84
C86
C90
Cc87
H86
Cc88
H87
C89
H88
C90
H89
H90
C92
C96
Cc93
H92
Cco4
H93
C95
HO4
C96
HO95
H96
Cco8

HOORPRORROFHRORRPRPROOFROFPORPRORELPHPOORORRORRORRPRPROOROROR OR

.396(11)
.9500 . 2
.382(12)
.9500 . 2
.391(11)
.9500 . 2
.399(11)
.9500
.9500 . 2
.392(10)
.401(10)
.384(10)
.9500 . 2
.393(11)
.9500 . 2
.382(11)
.9500 . 2
.380(10)
.9500 . 2
.9500 . 2
.381(10)
.401(10)
.405(10)
.9500 . 2
.368(11)
.9500 . 2
.390(11)
.9500 . 2
.394 (10)
.9500
.9500 . 2
.397(9)
.419(9)
.388(9)
.9500 . 2
.384 (10)
.9500 . 2
.383(11)
.9500 . 2
.387(10)
.9500
.9500 . 2
.400(9)

Cl102 1.406(9)
C99 1.377(10)
H98 0.9500 . ?
C100 1.392(10)
9500 . 2

H99 O.
Cl01
H100
Cl02
H101
H102

O O

.391(10)
.9500
.383(10)
.9500
0.

9500

Ol H1A 0.8672 . 7

?

?

[hV)

)

)

?

?

)

?

?



Ol H1B 0.8682 . 7

loop
_geom_angle atom site label 1
_geom_angle atom site label 2
_geom_angle atom site label 3
_geom_angle
_geom_angle site symmetry 1
_geom_angle site symmetry 3
_geom_angle publ flag

N1l Cul P12 125.12(17) . .y
N1l Cul P11 114.85(17) . .y
P12 Cul P11 120.03(7)
N11 Cul S12 61.60(17)
P12 Cul s12 101.91(7)
P11 Cul s12 106.06(7)
Cl2 512 Cul 69.4(2)
C43 P11 C37 102.6(3)
C43 P11 C31 102.8
C37 P11 C31 104.
C43 P11 Cul 114.
C37 P11 Cul 118.
C31 P11 Cul 111.
C49 P12 Ce6l 101.
C49 P12 C55 107.
Col P12 C55 104.
C49 P12 Cul 109.
C6l P12 Cul 124.
C55 P12 Cul 108.
Cl2 NI11 Cl6 120.
Cl2 N11 Cul 110.
Clé N11 Cul 128.
Cl2 N13 Cl4 123.
Cl2 N13 H13 118.
Cl4 N13 HI13 118.
Cl4 N15 Cle 124.
Cl4 N15 HI1IS5 117.
Clé N15 H15 117.
N1l Cl12 N13 119.
N1l Cl2 S12 118.
N13 Cl2 S12 121.
N13 C14 N15 114.
N13 Cl4 S14 122.
N15 Cl14 s14 123.
N1l Clé N15 117.
N1l Cle Sl6 121.
N15 Cl6 S16 121.
C36 C31 C32 119.
C36 C31 P11 122.
C32 C31 P11 117.
C33 C32 C31 120.
C33 C32 H32 119.
C31 C32 H32 119.
C34 C33 C32 120.
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C34
C32
C35
C35
C33
C34
C34
C36
C31
C31
C35
C38
C38
C42
C37
C37
C39
C40
Cc40
C38
c41
c41
C39
Cc40
C40
C42
c41
Cc41
C37
Cc44
C44
Cc48
C43
C43
C45
Cdo
C4o
C44
c47
Cc47
C45
Cdo
Cdo
Cc48
c47
c47
C43
C54
C54
C50
C51
C51
C49
C52

C33
C33
C34
C34
C34
C35
C35
C35
C36
C36
C36
C37
C37
C37
C38
C38
C38
C39
C39
C39
C40
Cc40
C40
Cc41
c41
C41
C42
C42
C42
C43
C43
C43
C44
c44
C44
C45
C45
C45
C4o
Cde
C46
c47
c47
c47
Cc48
Cc48
Cc48
C49
C49
C49
C50
C50
C50
C5h1

H33
H33
C33
H34
H34
C36
H35
H35
C35
H36
H36
Cc42
P11
P11
C39
H38
H38
C38
H39
H39
C39
H40
H40
C42
H41
H41
C37
H42
H42
Cc48
P11
P11
C45
H44
H44
c44
H45
H45
C45
H46
H46
Cc48
H47
H47
C43
H48
H48
C50
P12
P12
C49
H50
H50
C50

119.
1109.
120.
120.
120.
120.
1109.
119.
1109.
120.
120.
1109.
122.
118.
120.
1109.
119.
1109.
120.
120.
120.
119.
1109.
120.
120.
119.
119.
120.
120.
1109.
122.
117.
119.
120.
120.
120.
120.
120.
120.
119.
120.
121.
119.
1109.
119.
120.
120.
1109.
124.
116.
120.
119.
120.
120.

8
8
0(7)
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C52
C50
C51
C51
C53
C54
C54
C52
C53
C53
Cc49
C56
C56
Cc60
C57
C57
C55
C56
C56
C58
C59
C59
C57
Cc60
ce0
C58
C59
C59
C55
C66
Ce66
C62
C63
ce3
cel
Coe2
Co62
Coe4
C65
C65
ce3
Ccoe4
Co4
C66
Cel
cel
C65
N21
N21
P21
N21
P21
P22
C22

C51
C51
C52
C52
C52
C53
C53
C53
C54
C54
C54
C55
C55
C55
C56
C56
C56
C57
C57
C57
C58
C58
C58
C59
C59
C59
Cc60
Co60
C60
Col
Col
Col
C62
Co2
C62
Ce63
Co63
Ce3
Co4
Co4
Co4
C65
C65
C65
C66
C66
Co66
Cu?2
Cu?2
Cu?2
Cu2
CuZ2
Cu2
S22

H51
H51
C53
H52
H52
C52
H53
H53
C49
H54
H54
Co60
P12
P12
C55
H56
H56
C58
H57
H57
C57
H58
H58
C58
H59
H59
C55
H60
H60
C62
P12
P12
Ccol
H62
H62
Co4
H63
H63
C63
Ho64
H64
C66
H65
H65
C65
H66
H66
P21
P22
P22
S22
S22
S22
Cu2

120.0 . . 2
120.0
119.7(7)
120.2
120.
120.
1109.
119.
120.
119.
119.
117.
120.
121.
121.
1109.
119.
1109.
120.
120.
1109.
120.
120.
120.
1109.
119.
120.
1109.
119.
118.
120.
121.
121.
1109.
1109.
120.
1109.
119.
1109.
120.
120.
120.
119.
1109.
120.
1109.
119.8 . . =
124.32(17)
109.75(17)
125.88(7)
56.14(17)
111.20(7)
99.57(6)
65.4(2)
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C79
C79
C73
C79
C73
Ce7
Cco1l
Cco1l
C85
co1l
C85
Cc97
C22
C22
C26
C24
Cc24
C22
Cc24
C24
C26
N21
N21
N23
N25
N25
N23
N21
N21
N25
Cce8
ce8
C72
C69
Cc69
Ce7
Cce8
Cce8
C70
C71
C71
Cc69
Cc70
C70
C72
Cce7
Cce’7
C71
Cc78
C78
C74
C75
C75
C73

P21
P21
P21
P21
P21
P21
P22
P22
P22
P22
P22
P22
N21
N21
N21
N23
N23
N23
N25
N25
N25
C22
C22
C22
C24
C24
c24
C26
C26
C26
ce7
Cce7
ce’7
ce8
ce8
Cce8
Cc69
Cc69
C69
Cc70
C70
Cc70
C71
C71
Cc71
Cc72
C72
Cc72
C73
C73
C73
Cc74
C74
C74

C73
Co7
Co7
Cuz2
Cu2
Cu2
C85
C97
Cc97
Cu2
Cu2
Cu2
C26
Cu2
Cu2
C22
H23
H23
C26
H25
H25
N23
S22
S22
N23
524
S24
N25
526
S26
C72
P21
P21
Co7
H68
H68
C70
H69
H69
C69
H70
H70
C72
H71
H71
C71
H72
H72
C74
P21
P21
C73
H74
H74

103.
102.
101.
114.
118.
113.
103.
104.
102.
117.
113.
113.
120.
117.
122.
124.
117.
117.
124.
117.
117.
118.
120.
120.
113.
124.
122.
118.
121.
120.
119.
118.
122.
120.
1109.
119.
1109.
120.
120.
120.
1109.
119.
119.
120.
120.
120.
119.
1109.
119.
122.
118.
120.
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C76
C76
Cc74
C75
C75
C77
C76
C76
Cc78
C73
C73
Cc717
C80
Cc80
Cc84
c8l
c8l
C79
Cc80
C80
Cc82
C83
C83
c8l
c84
Cc84
C82
C83
C83
C79
C86
C86
Cc90
C85
C85
Cc87
Cc88
C88
C86
c87
c87
Cc89
C88
Cc88
C90
Cc89
Cc89
C85
C92
Cc92
C96
C93
C93
col

C75
C75
C75
C76
C76
C76
C77
C77
C77
Cc78
Cc78
Cc78
C79
C79
C79
Cc80
Cc80
Cc80
c8l
c81l
c8l
c82
Cc82
c82
Cc83
C83
C83
Cc84
Cc84
Cc84
C85
C85
C85
C86
C86
C86
c87
c87
Cc87
Cc88
Cc88
Cc88
C89
Cc89
C89
Cc90
C90
Cc90
Cco1l
Ccol
col
C92
C92
C92

C74
H75
H75
C77
H76
H76
Cc78
H77
H77
C77
H78
H78
c84
P21
P21
C79
H80
H80
Cc82
H81
H81
c81l
H82
H82
Cc82
H83
H83
C79
H84
H84
C90
P22
P22
Cc87
H86
H86
C86
H87
H87
Cc89
H88
H88
C90
H89
H89
C85
H90
H90
C96
P22
P22
col
H92
HO92

120.
120.
1109.
120.
1109.
119.
1109.
120.
120.
121.
119.
1109.
118.
124.
117.
121.
119.
1109.
1109.
120.
120.
119.
120.
120.
120.
119.
119.
120.
119.
1109.
120.
118.
121.
1109.
120.
120.
120.
119.
1109.
120.
1109.
119.
119.
120.
120.
1109.
120.
120.
118.
123.
117.
120.
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C94 C93 C92 120.6(7) . . 2
C94 C93 H93 119.7

C92 C93 H93 119.7 . 7
C95 C94 C93 119.9(7) . . 7
C95 C94 H94 120.0

C93 C94 H94 120.1 .7
C94 C95 C96 120.6(7) . . 7
C94 C95 H95 119.7

C96 C95 HO95 119.7 .7
C95 C96 C91 119.8(7) . . 2

C95 C96 H96 120.1 ?

C91 C96 H96 120.1 ?

c98 C97 C102 118.7(6) . . ?
C98 C97 P22 124.6(5) . . ?
Cl02 C97 P22 116.7(5) . . ?
C99 €98 C97 120.3(6) . . ?
C99 C98 H98 119.8 . . ?

C97 C98 H98 119.8 . . ?

C98 C99 C100 120.9(6) . . ?
C98 C99 H99 119.6 . . 7

C100 C99 H9S 119.6 . . ?
C101 C100 €99 119.3(6) . . 2
C101 C100 H100 120.4 . . ?
C99 C100 H100 120.4 . . 2
C102 C101 C100 120.3(7) . . 2
Cl102 C101 H101 119.8 :
Cc100 C101 H101 119.8 . . ?
C101 C102 €97 120.5(6) . . 2
C101 C102 H102 119.8 . . ?
C97 C102 H102 119.8 . . 2
HI1IA 01 H1IB 109.6 . . ?

loop

_geom_torsion atom site label 1
_geom_torsion atom site label 2
_geom_torsion atom site label 3
_geom_torsion atom site label 4
_geom_torsion
_geom_torsion site symmetry 1
_geom _torsion site symmetry 2
_geom_torsion site symmetry 3
_geom_torsion site symmetry 4
_geom_torsion publ flag

Cl6 N11 C12 N13 -0.2(10) .

Cul N11 Cl1l2 N13 -174.6(5)

Clé N11 Cl12 s12 -179.2(5) . . . .
Cul NI11 Cl12 s12 6.5(7) . . . . 2
Cl4 N13 Cl2 N11 3.3(10)
Cl4 N13 Cl2 S12 -177.8(5)
Cul S12 Cl2 N11 -4.5(5)
Cul S12 C12 N13 176.6(7)
Cl2 N13 Cl4 N15 -3.2(10)
Cl2 N13 Cl14 s14 177.0(5)
Cl6 N15 C14 N13 0.3(10)



Cleo
Cl2
Cul
Cl2
Cul
Cl4
Cl4
C43
C37
Cul
C43
C37
Cul
C36
P11
C31
C32
C33
C32
P11
C34
C43
C31
Cul
C43
C31
Cul
C42
P11
C37
C38
C39
Cc40
C38
P11
Cc37
C31
Cul
C37
C31
Cul
C48
P11
C43
c44
C45
C46
c44
P11
Col
C55
Cul
Col
C55

N15
N11
N11
N11
N11
N15
N15
P11
P11
P11
P11
P11
P11
C31
Cc31
C32
C33
C34
C31
Cc31
C35
P11
P11
P11
P11
P11
P11
C37
C37
C38
C39
C40
C41
C37
C37
P11
P11
P11
P11
P11
P11
C43
C43
Cc44
C45
C4o
c47
C43
C43
P12
P12
P12
P12
P12

Cl4
Cle
Cle
Cle
Cle
Cle
Cle
C31
C31
C31
C31
C31
Cc31
C32
C32
C33
C34
C35
C36
C36
C36
C37
C37
C37
C37
C37
C37
C38
C38
C39
Cc40
c41
C42
C42
C42
C43
C43
C43
C43
C43
C43
C44
c44
C45
Cdo
c47
Cc48
Cc48
Cc48
C49
C49
Cc49
C49
C49

S14
N15
N15
S1l6
Sl6
N11
Sl6
C36
C36
C36
C32
C32
C32
C33
C33
C34
C35
C36
C35
C35
C31
C38
C38
C38
C42
C42
Cc42
C39
C39
C40
Cc41
C42
C37
c41
C41
c44
c44
Cc44
Cc48
Cc48
Cc48
C45
C45
Cdo
c47
Cc48
C43
c47
Cc47
C54
C54
C54
C50
C50

-179.9(5)
-2.4(10)
170.7(5)
177.9(5)
-8.9(9)
2.4(10)
-177.9(5)
-6.1(7)
100.7(6) .
-129.6(6)
170.5(6)
-82.7(6)
47.0(6)
-0.1(11) .
-176.9(5)
1.0(11)
-1.5(11)
1.0(12)
-0.3(11)
176.3(6)
-0.2(11)
80.2(6)
-26.8(7) .
-152.0(5)
-93.5(6)
159.5(5)
34.4(6)
-2.7(10) .
-176.3(5)
2.3(11)
-1.0(11)
0.2(11)
-0.6(11)
1.8(10)
175.7(5)
=5.7(7)
102.4 (6) .
-136.2(5)
172.7(6)
-79.2(6)
42 .2 (0)
0.8(10)
179.2(5)
0.4(11)
-1.4(11)
1.2(12)
0.0(12)
-1.0(11) .
-179.5(6)
95.4 (0)
-13.6(7) .
-131.0(5)
-88.4(6)
162.7(5)



Cul
C54
P12
c49
C50
C51
C52
C50
P12
Cc49
Ccol
Cul
c49
Col
Cul
C60
P12
C55
C56
C57
C58
C56
P12
Cc49
C55
Cul
c49
C55
Cul
C66
P12
Col
Co62
C63
C62
P12
Co4
C26
Cu?2
C26
Cu?2
c24
Cc24
Cu2
CuZ2
C26
C26
C22
C22
C22
Cu2
C22
Cu2
Cc24

P12
C49
C49
C50
Ch1
C52
C53
C49
C49
P12
P12
P12
P12
P12
P12
C55
C55
C56
C57
C58
C59
C55
C55
P12
P12
P12
P12
P12
P12
cel
Cel
C62
C63
Co64
cel
Cel
C65
N21
N21
N21
N21
N23
N23
S22
S22
N25
N25
N23
N23
N21
N21
N21
N21
N25

C49
C50
C50
C51
C52
C53
C54
C5h4
C54
C55
C55
C55
C55
C55
C55
C56
C56
C57
C58
C59
Cc60
Ce60
Cc60
Cel
cel
cel
Cel
cel
Cel
Ce62
Ce62
ce3
Coe4
C65
Co66
Ce66
C66
C22
C22
C22
C22
C22
C22
C22
C22
C24
Cc24
C24
C24
C26
C26
C26
C26
C26

C50
C51
C51
C52
C53
C54
C49
C53
C53
C56
C56
C56
Ce60
Cc60
Cc60
C57
C57
C58
C59
Ce60
C55
C59
C59
Ce66
C66
Co66
Coe2
Cce62
Coe2
C63
C63
Co64
C65
C66
C65
C65
cel
N23
N23
S22
S22
N21
S22
N21
N23
N23
S24
N25
S24
N25
N25
S26
S26
N21

45.2(5)
-0.1(10)
-176.7(6)
1.9(11)
-2.6(11)
1.4(12)
0.4(11)
-1.0(10)
175.2(6)
-49.4(6)

—156.8(6).

68.5(6)
139.5(6)
32.1(7)
-102.5(6)
-0.8(10)

—172.2(5).

0.9(11)
-0.2(11)
-0.5(12)
0.5(12)
0.1(11)
171.3(6)
115.8(6)

-132.9(6)

-8.0(7)
-61.9(6)
49.4 (6)
174.4(5)
-0.3(11)
177.4(6)
-0.1(11)
0.8(11)
-1.1(11)
0.0(10)
=177.7(5)
0.7(11)
6.8(10)
-176.6(5)
-173.3(5)
3.3(8)
-2.2(10)
177.9(5)
-2.1(5)
177.8(6)
6.3(10)
-174.5(5)
-4.1(10)
176.6(5)
-4.8(10)
178.8(5)
174.2(5)
-2.2(8)

—2.2(10).
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Cc24
C79
C73
CuZ2
C79
C73
Cu?2
C72
P21
Coe7
co68
C69
Ccoe8
P21
C70
C79
Coe7
Cu?2
C79
Ccoe7
Cu2
C78
P21
C73
C74
C75
C74
P21
C76
C73
Co7
Cu?2
C73
Co7
Cu2
C84
P21
C79
C80
C81
C82
C80
P21
C91
Cc97
Cu2
C91l
Cc97
Cu2
C90
P22
C85
C86
Cc87

N25
P21
P21
P21
P21
P21
P21
ce7
Ce7
Cce8
Cc69
C70
Ce7
Cce7
Cc71
P21
P21
P21
P21
P21
P21
C73
C73
C74
C75
C76
C73
C73
C77
P21
P21
P21
P21
P21
P21
C79
C79
C80
c8l
c82
Cc83
C79
C79
P22
P22
P22
P22
P22
P22
C85
C85
C86
Cc87
Cc88

C26
Cce7
ce7
Ce7
ce7
Cce7
Cce7
ce8
ce8
Cc69
Cc70
C71
C72
Cc72
C72
C73
C73
C73
C73
C73
C73
C74
Cc74
C75
C76
C77
C78
Cc78
Cc78
C79
C79
C79
C79
C79
C79
C80
Cc80
c81l
Cc82
C83
C84
Cc84
c84
C85
C85
C85
C85
C85
C85
C86
C86
c87
Cc88
C89

S26
ce8
ce8
Cce8
Cc72
C72
Cc72
Cc69
Cc69
Cc70
C71
Cc72
Cc71
C71
ce’7
C78
Cc78
C78
C74
Cc74
Cc74
C75
C75
C76
C77
Cc78
C77
C77
C73
Cc80
C80
Cc80
c84
C84
Cc84
c81l
c8l
c82
C83
c84
C79
C83
C83
C86
C86
C86
C90
Cc90
C90
Cc87
c87
C88
Cc89
C90

178.8(
159.5¢
-93.2(
35.0(6
-23.9(
83.4 (6
-148.4(5)
-1.2(11)
175.5(6)
1.7(11)
-2.6(12)
3.0(11)
1.6(11)
-175.0(5)
-2.5(11)
63.6(7)
-42.6(7) .
-167.6(5)
-117.8(6)
136.0(6)
11.0(7)
1.3(11)
-177.4(6)
-0.4(11)
-0.3(12)
0.1(12)
-1.4(11)
177.2(6)
0.7(12)
4.7 (7)
109.8(6) .
-126.5(5)
-175.2(5)
-70.1(6)
53.7(6)
1.4(10)
-178.5(6)
0.7(11)
-2.1(11)
1.5(11)
0.6(11)
-2.0(10)
177.9(6)
110.5(6) .
-141.2(6)
-18.0(6)
-68.7(6)
39.6(6)
162.8(5)
0.4(10)
-178.8(6)
-0.7(11)
0.3(12)
0.4(11)

)
)
)

5
6
6
) .
7)
)



C88
C86
P22
C85
C97
Cu2
C85
Cc97
Cu?2
C96
P22
C91
C92
C93
C94
C92
P22
Co1
C85
CuZ2
C91l
C85
Cu?2

C98 C99 C100 C101 -2.4(1
C99 C100 C101 C102 0O0.6(11
Cl100 C101 c102 C97 0.9(1
C98 C97 C102 C101 -0.7(10
P22 C97 C102 C101 179.8(5

Cc89
C85
C85
P22
P22
P22
P22
P22
P22
col
co1l
C92
C93
C94
C95
Ccol
Cco1l
P22
P22
P22
P22
P22
P22

loop
_geom_hbond atom site label D
_geom_hbond atom site label H
_geom_hbond atom site label A
_geom_hbond distance DH
_geom_hbond distance HA
_geom_hbond distance DA
_geom_hbond angle DHA

_geom_hbond site symmetry A

N13
N15
C32
C38
Cc48
N25
ce8
C72
C74
Cc78
Cco8

H13
H15
H32
H38
H48
H25
H68
H72
H74
H78
H98

C90
C90
C90
col
co1l
Cco1l
co1l
Cco1l
Cco1l
C92
C92
C93
Cco4
C95
C96
C96
C96
C97
C97
Cc97
C97
Cc97
C97

S26
o1l

Sl6
S24
S1z2
S12
S22
S14
S26
S14
S1l4

C85
Cc89
Cc89
C92
C92
C92
C96
C96
C96
C93
C93
C94
C95
C96
col
C95
C95
Cc98
Ccos8
Ccos8

-0.6(10)
0.2(10)
179.4(5)
-1.4(7)
-108.6(6)
124.9 (6)
178.8(6)
71.6(6)
-54.9(6)
0.1(10)
-179.7(6)
-1.9(11)
2.5(11)
-1.3(12)
-0.6(11)
1.1(10)
-179.0(6)
1.5(6)

—106.0(6).

130.5(5)

c102 -179.0(5) . . . . 7
Cl02 73.5(5)
Cl02 -50.1(5)
Cl102 C97 C98 C99 -1.1(10)
P22 C97 C98 C99 178.4(5)
C97 C98 C99 C100 2.6(10)

oNoNoRoNoNoNGNGNG]

Cl02 H102 S26
01 H1A s22

1) ?
) ?
0) ?
) ?
) ?
0.86 2.47 3.315(6) 168.9 2
0.806 2.04 2.876(9) 164.3 .
.95 2.96 3.884(8) 164.3
.95 2.95 3.693(8) 136.3
.95 2.88 3.798(8) 163.7 .
.86 2.47 3.305(6) 163.0 2 545
.95 2.75 3.484(8) 135.0 .
.95 2.94 3.534(8) 122.1 1 654
.95 2.70 3.638(8) 168.2 .
.95 2.94 3.810(8) 153.5 1 654
.95 2.95 3.438(7) 113.0 1 554
0.95 2.88 3.817(7) 170.0 .
0.87 2.90 3.568(7) 134.8 2 54



_refine diff density max 1.014

_refine diff density min -0.904
_refine diff density rms 0.088
#===end
data 7
audit creation method SHELXL-97

_chemical name systematic
7
?

’

_chemical name common ?

_chemical melting point ?

_chemical formula moiety 'C111 H92 Br2 Cu3 N3 P6 S3'
_chemical formula sum 'Cl11 HS2 Br2 Cu3 N3 P6 S3'
_chemical formula weight 2100.32

loop

_atom type symbol

_atom type description

_atom type scat dispersion real

_atom type scat dispersion imag

_atom_type scat source

'C! 'C!' 0.0033 0.0016

'"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"
'H' 'H' 0.0000 0.0000

'"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"
'N' 'N' 0.000601 0.0033

'"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"
P! P’ 0.1023 0.0942

'"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"
'S 'S’ 0.12406 0.1234

'"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"
"'Cu' 'Cu' 0.3201 1.2651

'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"
'Br' 'Br' -0.2901 2.4595

'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"

_symmetry cell setting triclinic
_symmetry space group name H-M p-1
_symmetry space group name Hall '-p 1"
loop

_symmetry equiv pos_ as xyz

'X, y, z'

'-x, -y, —-z'

_cell length a 12.8825(5)
_cell length b 13.2054 (5)



_cell length ¢

_cell angle alpha
_cell angle beta
_cell angle gamma
_cell volume

_cell formula units 7

_cell measurement temperature
_cell measurement reflns used
_cell measurement theta min
_cell measurement theta max

_exptl crystal description

_exptl crystal colour

_exptl crystal size max
_exptl crystal size mid
_exptl crystal size min
_exptl crystal density meas
_exptl crystal density diffrn
_exptl crystal density method

_exptl crystal F 000

_exptl absorpt coefficient mu
_exptl absorpt correction type
_exptl absorpt correction T min
_exptl absorpt correction T max
_exptl absorpt process details

CrysAlisRED; Oxford Diffraction,

_exptl special details
?

’

_diffrn ambient temperature
_diffrn radiation wavelength

_diffrn radiation type

_diffrn radiation source 'Enhance

33.4043(11)
93.223(3)
96.511(3)
119.084 (4)
4893.4(3)

2

173(2)

18799
3.22
32.38

block
yvellow
0.28
0.25
0.20
?
1.425
'not measured’
2148
1.675
multi-scan
0.6513
0.7305

2010.

173(2)

0.71073

MoK\ a

(Mo) X-ray Source'

_diffrn radiation monochromator 'graphite'
_diffrn measurement device type 'Xcalibur, Eos, Gemini'
_diffrn detector area resol mean 16.1500

_diffrn measurement method

_diffrn reflns number

_diffrn reflns av R equivalents
_diffrn reflns av sigmal/netI
_diffrn reflns limit h min
_diffrn reflns limit h max
_diffrn reflns limit k min
_diffrn reflns limit k max
_diffrn reflns limit 1 min
_diffrn reflns limit 1 max
_diffrn reflns theta min
_diffrn reflns theta max

_reflns number total

' \w scans'

50419
0.0341
0.0543
-16

16

-17

17

-43

43
3.23
27.88
23304



_reflns number gt 17703

_reflns threshold expression >2sigma (I)

_computing data collection '<i>CrysAlisPRO</i> (Oxford Diffraction,
2010) "'

_computing cell refinement '<i>CrysAlisPRO</i> (Oxford Diffraction,
2010) "'

_computing data reduction '<i>CrysAlisRED</i> (Oxford Diffraction,
2010) "'

_computing structure solution '<i>SHELXS97</i> (Sheldrick, 2008)'
_computing structure refinement '<i>SHELXL97</i> (Sheldrick, 2008)'"
_computing molecular graphics '<i>SHELXL97</i> (Sheldrick, 2008)"
_computing publication material '<i>SHELXL97</i> (Sheldrick, 2008)"

_refine special details
Refinement of <i>F</i>"2" against ALL reflections. The weighted <i>R</i>-
factor
<i>wR</1> and goodness of fit <i>S</i> are based on <i>F</i>"2",
conventional
<i>R</i>-factors <i>R</1i> are based on <i>F</i>, with <i>F</i> set to zero
for
negative <i>F</i>"2”. The threshold expression of <i>F</i>"2" >
\s (<1>F</i>"2") 1s used only for calculating <i>R</i>-factors(gt)
<i>etc</i>.
and is not relevant to the choice of reflections for refinement.
<i>R</i>-factors based on <i>F</i>"2" are statistically about twice as
large
as those based on <i>F</i>, and <i>R</i>- factors based on ALL data will
be
even larger.
_refine 1s structure factor coef Fsqgd
_refine 1ls matrix type full
_refine 1s weighting scheme calc
_refine 1s weighting details

'calc w=1/[\s"2" (Fo"2")+(0.0378P)"27+12.1610P] where P=(Fo”"2"+2Fc"27)/3"

_atom sites solution primary direct
_atom sites solution secondary difmap
_atom sites solution hydrogens geom
_refine 1s hydrogen treatment mixed
_refine 1ls extinction method none
_refine 1ls extinction coef ?
_refine 1ls number reflns 23304
_refine ls number parameters 1124
_refine ls number restraints 4
_refine 1s R factor all 0.0932
_refine 1s R factor gt 0.0679
_refine 1s wR factor ref 0.1475
_refine 1s wR factor gt 0.1345
_refine 1s goodness of fit ref 1.102
_refine ls restrained S all 1.102
_refine 1s shift/su max 0.002
_refine 1ls shift/su mean 0.000



loop

_atom _site label
_atom site type symbol
_atom _site fract x
_atom site fract y
_atom _site fract z

_atom site U iso or equiv

_atom _site adp_ type

_atom_site occupancy
_atom site symmetry multiplicity
_atom _site calc flag
_atom site refinement flags

_atom site disorder assembly

atom site disorder group

0.57429(5
0.46718 (4
0.59362(5
0.85628(5
0.64939(5)
) 0.72393(10)
0.71570(11)
0.52248(14)
0.67477(10)

.41767(10)
11)
10)
10)

Brl Br 0.53954 (
Br2 Br 0.41187(
Cul Cu 0.35823(¢
Cu2 Cu 0.34982(
Cu3 Cu 0.40843(
S1 S 0.37069(1
S2 S 0.35399(1
S3 S O.57577(15
P1 P 0.37198(9)
P2 P 0.19499(10
P3 P 0.16636(11
P4 P 0.51497 (10
P5 P 0.59689(10
Po P 0.24218 (10
N1 N 0.3844(3)
N2 N 0.4570(4)
H2N H 0.462(4)
N3 N 0.4684(3)
H3N H 0.489(4)
Cl C 0.4017(4)
C2 C 0.4992(4)
C3 C 0.4102(4)
C4 C 0.2603(4)
C5 C 0.2452(5)
H5A H 0.2917 O
Co C 0.1632(6)

H6A H 0.1550 O.
C7 C 0.0946(5)
H7A H 0.0367 0.
C8 C 0.1080(5)
H8A H 0.0609 O.
C9 C 0.1900(5)
HOA H 0.1984 0.
Cl0 C 0.3563(4)
Cll C 0.4381(5)

H11D H 0.5089 0.

Cl2 C 0.4194(0)

H12A H 0.4772 0.

Cl3 C 0.3186(5)

5)
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0.041 Uiso 1 1 d D

Uani 1

.609(4)
.6853(3)
.5911 (4)
.6866(3)
(
(

O O O o

. 7181 (4)
.7903(5)

0.8273(6)
8784 0.5813
0.7904 (6)
8140 0.5182
0.7200 (5)
6960 0.4711
0.6834(5)
6336 0.4882
0.5777 (4)

0.6058(5)

0.5273(6)

0.4202(5)

0.7013(9)
.78981 (
.75867 (1
.72061 (
.54553(
0. (
.8149 0.5994
0.

0.
0.

0.

6803 0.4964

5484 0.4408

0.039 Uiso 1
11) 0.0284 ¢
2) .0344 (
11) .0292 (
13) .0334 ¢
57296 (15) .0515(13)
0.062 Uiso 1 1 calc R
5624 (2) 0.0683(17) Ua
0.082 Uiso 1 1 calc R
5251(2) 0.0650(16) Ua
0.078 Uiso 1 1 calc R
49746 (19) 0.0629(106)
0.075 Uiso 1 1 calc R
50759 (15) 0.0492(12)
0.059 Uiso 1 1 calc R
.51775(12) 0.0326(9)
.49170(17)
0.066 Uiso 1 1 calc
.45857(18) 0.0664(17)
0.080 Uiso 1 1 calc
.45148 (16) 0.0564(14)
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H13A H 0.3052 0.
Cl4 C 0.2377(5)
H14A H 0.1676 O.
Cl5 C 0.2561(5)
HI15A H 0.1989 0.
Cle C 0.5110(4)
Cl7 C 0.6026(4)
H17A H 0.5948 0.
Cl8 C 0.7056(5)
H18A H 0.7683 0.
Cl9 C 0.7185(5)
HI1SA H 0.7894 1.
C20 C 0.6296(5)
H20A H 0.6394 1.
C21 C 0.5250(4)
H21A H 0.4620 O.
C22 C 0.0496(4)
C23 C -0.0540(4)
H23A H
C24 C -0.1600(5)

H24A H -0.2307 O.

C25 C -0.1647(6)

H25A H -0.2384 0.

C26 C -0.0633(6)

H26A H -0.0656 0.

C27 C 0.0434(5)
H27A H 0.1137 0.
C28 C 0.1751(4)
C29 C 0.2743(6)
H29A H 0.3509 0.
C30 C 0.2662(7)
H30A H 0.3374 0.
C31 C 0.1598(6)
H31A H 0.1547 0.
C32 C 0.0605(6)

H32A H -0.0154 0.0368 0.5432 0.083 Uiso

C33 C 0.0669(5)

H33A H -0.0047 0.1880 0.5865 0.072 Uiso

C34 C 0.2004 (4)
C35 C 0.2459(6)
H35A H 0.2696 0.
C36 C 0.2570(7)
H36A H 0.2857 0.
C37 C 0.2277(7)
H37A H 0.2384 0.
C38 C 0.1834(6)
H38A H 0.1616 0.
C39 C 0.1692(5)
H3%9A H 0.1378 0.
C40 C 0.0877(5)
C41 C 0.1554(5)
H41A H 0.2407 0.
C42 C 0.1000(7)
H42A H 0.1470 1.

-0.0522 0.

3669 0.4286
0.3900(5) 0.
3149 0.4725
0.4683(5) O.
4458 0.5287
0.8117(4) O.
0.8556(5) O.
8134 0.6162
0.9613(6) O.
9917 0.6160
1.0229(6) O.
0959 0.5612
0.9793(5) O.
0206 0.5048
0.8749(4) O.
8462 0.5052
0.4121(4) O.

0.3237(5) 0.

2607 0.6412

0.3273(6) O.

2662 0.6303

0.4168(7) O.

4176 0.6016

0.5051(6) O.

5687 0.5850
0.5026(5) O.
5646 0.5948
0.2912(4) O.
0.2958(6) O.
3625 0.5914
0.2049(6) O.
2095 0.5489
0.1112(5) O.
0502 0.5236
0.1040(5) O.
0.1942(5) O.
0.3766(4) O.
0.3053(5) O.
2691 0.6690
0.2867(7) O.
2354 0.7371
0.3399(6) O.
3279 0.7859
0.4100(6) O.
4466 0.7678
0.4291(5) 0.
4787 0.7003
0.8541(5) 0.
0.9432(5) O.
9844 0.6833
0.9723(6) O.
0344 0.6309

0.068 Uiso 1 1 calc R
47722 (18)
0.076 Uiso 1 1 calc R
51066 (16) 0.0558(14)
0.067 Uiso 1 1 calc R
56036 (13) 0.0362(9)
59353 (17) 0.0518(13) Uani
0.062 Uiso 1 1 calc R
5933(2) 0.0738(19) Uani 1
0.089 Uiso 1 1 calc R
5608 (2) 0.0741(19) Uani 1
0.089 Uiso 1 1 calc R
5278 (2) 0.0611(15) Uani 1
0.073 Uiso 1 1 calc R
52781 (16) 0.0478(12) Uani
0.057 Uiso 1 1 calc R
61840(13) 0.0379(10) Uani
62932 (16) 0.0509(13)
0.061 Uiso 1 1 calc R
62293(19) 0.0684(18)
0.082 Uiso 1 1 calc R
6062 (2) 0.0717(18)
0.086 Uiso 1 1 calc R
5961 (2) 0.0704(17)
0.084 Uiso 1 1 calc R
60209(15) 0.0478(12) Uani
0.057 Uiso 1 1 calc R
59361 (13) 0.0376(10) Uani
5819(2) 0.080(2) Uani 1 1
0.096 Uiso 1 1 calc R
5562 (2) 0.090(2) Uani 1 1
0.108 Uiso 1 1 calc R
54172 (18) 0.0641(16) Uani
0.077 Uiso 1 1 calc R
55300(19) 0.0688(17) Uani
1 1 calc R
0602 (15) Uani
1 1 calc R
67729(13) 0.0396(10) Uani
68864 (17) 0.0627(15) Uani
0.075 Uiso 1 1 calc R
7295(2) 0.090(2) Uani 1 1
0.109 Uiso 1 1 calc R
75828 (19) 0.080(2) Uani 1
0.096 Uiso 1 1 calc R
74767 (16) 0.0668(18) Uani
0.080 Uiso 1 1 calc R
70739 (14) 0.0493(12) Uani
0.059 Uiso 1 1 calc R
69871 (15) 0.0461(12) Uani
67672 (16) 0.0556(14) Uani
0.067 Uiso 1 1 calc R
64542 (18) 0.0713(18) Uani
0.086 Uiso 1 1 calc R

57894 (18) 0.
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1

1

1

Uani 1 1 d

1

d

1

Uani 1 1 d

Uani 1 1 d

1

0.0632(16) Uani 1 1 d

Uani 1 1 d

d

d

d

Uani 1 1 d

Uani 1 1 d

d



C43 C -0.0236(8)
H43A H -0.0616 0.9304 0.6131
C44 C -0.0912(7)
H44A H -0.1764 0.7816 0.6492
C45 C -0.0366(6)
H45A H -0.0845 0.7353 0.7033
C46 C 0.1740(4) 0.9325(4) O.
C47 C 0.2413(5) 0.9478(5) O.

0.9113(9) O.

0.8235(8) O.

0.7955(6) O.

H47A H 0.2765 0.
C48 C 0.2570(6)
H48A H 0.3028 1.
C49 C 0.2071(6)
H49A H 0.2199 1.
C50 C 0.1391(6)
H50A H 0.1028 1.
C51 C 0.1221(5)
H51A H 0.0747 0.
C52 C 0.0559(5)
C53 C 0.0158(7)
H53A H 0.0464 0.
C54 C -0.0704(9)

9001 0.8260

1.0316(7) O.

0414 0.8767

1.1014(6) O.

1606 0.8649

1.0851(5) O.

1320 0.8032

1.0016(5) 0.

9916 0.7516

0.6857(4) 0.
0.6652(6) O.

7273 0.8114
0.5524(7)

H54A H -0.0989 0.5376 0.8203
C55 C -0.1139(8)
H55A H -0.1750 0.3868 0.7672
C56 C -0.0701(8)
H56A H -0.0981 0.4198 0.7080

0.4628(7) O.

0.4828(6) 0.

C57 C 0.0146(7)
H57A H 0.0449 0.
C58 C 0.5528(4)
C59 C 0.6644(5)
H59A H 0.7250 1.
C60 C 0.6896(6)
H60A H 0.7668 1.
Cé6l C 0.6025(6)
H6lA H 0.6205 1.
C62 C 0.4914 (0)
H62A H 0.4312 1.
C63 C 0.4652(5)
H63A H 0.3861 1.
Ce4 C 0.5109(4)
Ce5 C 0.4877(5)
H65A H 0.4712 O.
Ce6 C 0.4882(6)
H66A H 0.4736 1.
Ce7 C 0.5100(7)
H67A H 0.5100 1.
C68 C 0.5317(7)
H68A H 0.5462 1.
C69 C 0.5324(6)
H69A H 0.5478 1.
C70 C 0.6625(6)
C71 C 0.7545(7)
H71A H 0.7427 1.
C72 C 0.8637(6)

0.5930(5) O.

6053 0.6981

1.1464(4) O.
1.2085(5) O.

1895 0.7976

1.2991(5) 0.

3409 0.8476

1.3286(5) 0.

3924 0.8562

1.2661(5) O.

2857 0.8182

1.1747(5) 0.

1301 0.7708

1.1046(4) O.
1.0419(5) 0.

9632 0.6526

1.0922(7) O.

0490 0.5932

1.2052(8) O.

2399 0.5973

1.2683(7) O.

3462 0.6597

1.2186(5) O.

2628 0.7192

1.0404(9) O.
1.1334(7) 0.

1945 0.7112

1.1370(7) O.

6351(2) 0.090(2) Uani 1 1 d
0.108 Uiso 1 1 calc R

6564 (3) 0.092(2) Uani 1 1 d
0.111 Uiso 1 1 calc R

6883 (2) 0.0712(17)
0.085 Uiso 1 1 calc R
78330 (14) 0.0408(10) Uani
82097 (16) 0.0587(14) Uani
0.070 Uiso 1 1 calc R
85097 (18) 0.0750(19) Uani 1 1
0.090 Uiso 1 1 calc R

84420 (19) 0.0713(18) Uani 1 1
0.086 Uiso 1 1 calc R
8077(2) 0.0647(16) Uani 1 1
0.078 Uiso 1 1 calc R

77701 (17) 0.0516(13) Uani 1 1
0.062 Uiso 1 1 calc R
75307 (17) 0.0495(12) Uani
7898 (2) 0.088(2) Uani 1 1
0.105 Uiso 1 1 calc R
.7950(3) 0.122(4) Uani 1 1 d
0.147 Uiso 1 1 calc R
7640(3) 0.106(3) Uani 1 1 d
0.127 Uiso 1 1 calc R
7290(3) 0.102(3) Uani 1 1 d
0.122 Uiso 1 1 calc R

7231 (2) 0.080(2) Uani 1 1 d
0.096 Uiso 1 1 calc R

77826 (14) 0.0368(10) Uani 1 1
80163 (15) 0.0489(12) Uani 1 1
0.059 Uiso 1 1 calc R A

83118 (17) 0.0617(15) Uani 1 1
0.074 Uiso 1 1 calc R

83673 (18) 0.0621(16) Uani 1 1
0.075 Uiso 1 1 calc R A

81423 (17) 0.0554(14) Uani 1 1
0.066 Uiso 1 1 calc R

78569 (16) 0.0477(12) Uani 1 1
0.057 Uiso 1 1 calc R A

69187 (14) 0.0404(10) Uani 1 1
65424 (16) 0.0603(15) Uani 1 1
0.072 Uiso 1 1 calc R A
6189 (2) 0.081(2) Uani 1 1
0.098 Uiso 1 1 calc R
6215(2) 0.087(2) Uani 1 1
0.104 Uiso 1 1 calc R A
6583 (3) 0.083(2) Uani 1 1
0.099 Uiso 1 1 calc R
69358(19) 0.0604(15) Uani 1 1
0.072 Uiso 1 1 calc R A
7348 (3) 0.0728(11) Uani 0.
7203 (3) 0.0728(11) Uani O.
0.087 Uiso 0.50 1 calc PR
7190(3) 0.0728(11) Uani O.
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H72A H 0.9265 1.2006 0.7090 0.087 Uiso 0.50 1 calc PR A 1

C73 C 0.8809(6) 1.0476(8) 0.7323(3) 0.0728(11l) Uani 0.50 1 d PG A 1
H73A H 0.9556 1.0501 0.7314 0.087 Uiso 0.50 1 calc PR A 1

C74 C 0.7890(7) 0.9546(7) 0.7468(3) 0.0728(11l) Uani 0.50 1 d PG A 1
H74A H 0.8008 0.8935 0.7559 0.087 Uiso 0.50 1 calc PR A 1

C75 C 0.6798(6) 0.9510(7) 0.7481(3) 0.0728(11l) Uani 0.50 1 d PG A 1
H75A H 0.6169 0.8874 0.7581 0.087 Uiso 0.50 1 calc PR A 1

C70A C 0.6486(7) 1.0221(9) 0.7397(3) 0.0728(11) Uani 0.50 1 d PGD A 2
C71A C 0.7357(8) 1.0687(8) 0.7147(3) 0.0728(11) Uani 0.50 1 d PG A 2
H71B H 0.7323 1.1190 0.6960 0.087 Uiso 0.50 1 calc PR A 2

C72A C 0.8279(7) 1.0419(9) 0.7172(3) 0.0728(11) Uani 0.50 1 d PG A 2
H72B H 0.8875 1.0738 0.7002 0.087 Uiso 0.50 1 calc PR A 2

C73A C 0.8330(7) 0.9685(9) 0.7446(3) 0.0728(11) Uani 0.50 1 d PG A 2
H73B H 0.8960 0.9502 0.7463 0.087 Uiso 0.50 1 calc PR A 2

C74A C 0.7458(7) 0.9218¢(8) 0.7696(3) 0.0728(11) Uani 0.50 1 d PG A 2
H74B H 0.7493 0.8716 0.7883 0.087 Uiso 0.50 1 calc PR A 2

C75A C 0.6536(7) 0.9486(9) 0.7671(3) 0.0728(11) Uani 0.50 1 d PG A 2
H75B H 0.5941 0.9167 0.7842 0.087 Uiso 0.50 1 calc PR A 2

C76 C 0.7142(4) 0.8244(4) 0.88893(13) 0.0381(10) Uani 1 1 d

C77 C 0.8120(5) 0.9349(5) 0.88877(19) 0.0598(15) Uani 1 1 d

H7B H 0.8158 1.0012 0.9030 0.072 Uiso 1 1 calc R

C78 C 0.9041(6) 0.9486(6) 0.8679(2) 0.0750(19) Uani 1 1 d

H8B H 0.9699 1.0244 0.8673 0.090 Uiso 1 1 calc R

C79 C 0.9003(6) 0.8526(6) 0.8480(2) 0.078(2) Uani 1 1 d

HO9B H 0.9645 0.8618 0.8343 0.093 Uiso 1 1 calc R

C80 C 0.8044(5) 0.7442(6) 0.8479(2) 0.0644(16) Uani 1 1 d

H80A H 0.8015 0.6784 0.8337 0.077 Uiso 1 1 calc R

C81 C 0.7111(4) 0.7288(5) 0.86838(15) 0.0466(12) Uani 1 1 d

H81A H 0.6451 0.6527 0.8683 0.056 Uiso 1 1 calc R

C82 C 0.6705(4) 0.8002(4) 0.96986(13) 0.0369(10) Uani 1 1 d

C83 C 0.6023(5) 0.7617(4) 1.00067(14) 0.0446(11) Uani 1 1 d

H83A H 0.5192 0.7383 0.9956 0.054 Uiso 1 1 calc R

C84 C 0.6536(6) 0.7569(5) 1.03890(16) 0.0593(15) Uani 1 1 d

H84A H 0.6059 0.7312 1.0598 0.071 Uiso 1 1 calc R

C85 C 0.7730(7) 0.7891(6) 1.04635(17) 0.0705(19) Uani 1 1 d

H85A H 0.8080 0.7848 1.0724 0.085 Uiso 1 1 calc R

C86 C 0.8411(6) 0.8272(6) 1.01676(19) 0.0712(18) Uani 1 1 d

H86A H 0.9240 0.8501 1.0222 0.085 Uiso 1 1 calc R

C87 C 0.7914(5) 0.8331(5) 0.97854(17) 0.0573(14) Uani 1 1 d

H87A H 0.8406 0.8600 0.9581 0.069 Uiso 1 1 calc R

C88 C 0.5979(4) 0.9381(4) 0.92351(14) 0.0354(9) Uani 1 1 d

C89 C 0.6132(6) 1.0013(5) 0.95965(16) 0.0601(15) Uani 1 1 d

H89A H 0.6349 0.9786 0.9843 0.072 Uiso 1 1 calc R

C90 C 0.5979(7) 1.0979(6) 0.9609(2) 0.078(2) Uani 1 1 d

HO90A H 0.6082 1.1404 0.9864 0.094 Uiso 1 1 calc R

C91 C 0.5679(6) 1.1324(5) 0.9259(2) 0.0639(16) Uani 1 1 d

HO91A H 0.5564 1.1983 0.9269 0.077 Uiso 1 1 calc R

C92 C 0.5546(5) 1.0728(5) 0.88962(19) 0.0561(14) Uani 1 1 d

H92A H 0.5347 1.0974 0.8651 0.067 Uiso 1 1 calc R

C94 C 0.5701(5) 0.9760(4) 0.88822(1l6) 0.0501(12) Uani 1 1 d

H94A H 0.5616 0.9351 0.8626 0.060 Uiso 1 1 calc R

C95 C 0.1141(4) 0.4472(4) 0.89996(14) 0.0400(10) Uani 1 1 d

C96 C 0.0972(5) 0.4157(5) 0.85882(17) 0.0569(14) Uani 1 1 d

H96A H 0.1510 0.4680 0.8428 0.068 Uiso 1 1 calc R



C97 C 0.0023(6) 0.3083(6) 0.8403(2) 0.0694(17) Uani 1 1 d
H97A H -0.0084 0.2875 0.8118 0.083 Uiso 1 1 calc R
C98 C -0.0748(6) 0.2333(5) 0.8628(2) 0.0711(19) Uani 1 1 d
H98A H -0.1392 0.1597 0.8501 0.085 Uiso 1 1 calc R
C99 C -0.0606(6) 0.2632(5) 0.9042(2) 0.0733(19) Uani 1 1 d

HO99A
C100
H10H
Cl01
Cl1l02
H10E
C103
H10B
Cl04
H10A
C105
H10D
Cl06
H10G
Cc107
C108
H10F
Cl109
H10C
Cl10
H11A
Cl11
H11C
Ccl1i2
H11B

loop

-0.1158 0.2107 0.9198 0.088 Uiso 1 1 calc R

0.0339(5) 0.3691(5) 0.92279(18) 0.0569(14) Uani 1 1 d
.0445 0.3890 0.9513 0.068 Uiso 1 1 calc R

.2633(4) 0.5632(4) 0.97532(13) 0.0335(9) Uani 1 1 d
.2169(5) 0.5938(5) 1.00647(1l6) O

.1712 0.6317 1.0012 0.061 Uiso 1 1 calc R .
.2376(6) 0.5685(6) 1.04552(17) 0.0653(16) Uani 1 1 d .
.2059 0.5897 1.0667 0.078 Uiso 1 1 calc R .
.3028(6) 0.5136(5) 1.05380(16) 0.0626(16) Uani 1 1 d
.3154 0.4957 1.0805 0.075 Uiso 1 1 calc R .
.3496(6) 0.4847(5) 1.02334(17) 0.0593(15) Uani 1 1 d
.3963 0.4479 1.0290 0.071 Uiso 1 1 calc R .
.3297(5) 0.5087(4) 0.98441(15) 0.0466(12) Uani 1 1 d
.3622 0.4873 0.9635 0.056 Uiso 1 1 calc R .
.1793(4) 0.6861(4) 0.92535(14) 0.0397(10) Uani 1 1 d
.0589(5) 0.6484(5) 0.9257(2) 0.076(2) Uani 1 1 d
.0027 0.5671 0.9221 0.091 Uiso 1 1 calc R

.0191(7) 0.7280(7) 0.9313(3) 0.100(3) Uani 1 1 d
0.0640 0.7008 0.9315 0.121 Uiso 1 1 calc R

.0986(7) 0.8446(6) 0.9367(2) 0.079(2) Uani 1 1 d
.0709 0.8988 0.9404 0.094 Uiso 1 1 calc R
.2175(6) 0.8839(5) 0.93667(18) 0.0631(16) Uani 1 1 d
.2733 0.9654 0.9408 0.076 Uiso 1 1 calc R

.2569(5) 0.8041(4) 0.93061(15) 0.0465(11) Uani 1 1 d .
.3400 0.8322 0.9301 0.056 Uiso 1 1 calc R
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_atom site aniso label
_atom site aniso U 11
_atom site aniso U 22
_atom site aniso U 33
_atom site aniso U 23
_atom site aniso U 13
atom site aniso U 12

Brl
Br2
Cul
Cu2
Cu3
S1
S2
S3
Pl
P2
P3
P4
P5
P6
N1

O O OO OO0 oo Oo

0.

O O O O

0529(3) 0.0647(4) 0.0365(2) 0.0003(2) 0.0071(2) 0.0367(3
.0600(3) 0.0360(3) 0.0395(2) 0.00480(19) 0.0118(2) 0.0296
.0352(3) 0.0315(3) 0.0234(2) 0.0023(2) 0.00232(19) 0.0147
.0423(3) 0.0308(3) 0.0468(3) 0.0069(2) 0.0090(2) 0.0223(3
.0406(3) 0.0311(3) 0.0297(3) 0.0017(2) 0.0091(2) 0.0182(2

.0569(7) 0.0366(6) 0.0217(5) 0.0028(4) 0.0016(4) 0.0300(6)
.0599(7) 0.0465(7) 0.0246(5) 0.0049(4) 0.0092(5) 0.0379(6)
.0861(10) 0.0791(10) 0.0430(7) 0.0098(7) 0.0101(7) 0.0696(
0314 (5) 0.0305(6) 0.0223(5) 0.0021(4) 0.0021(4) 0.0125(5)
0322(5) 0.0276(6) 0.0286(5) 0.0012(4) 0.0008(4) 0.0115(5)
0420 (6) 0.0365(7) 0.0461(7) 0.0072(5) 0.0121(5) 0.0230(6)
0359(6) 0.0294(6) 0.0369(6) 0.0023(5) 0.0022(5) 0.0196(5)
0385(6) 0.0279(6) 0.0317(5) 0.0040(4) 0.0082(4) 0.0170(5)
0356 (6) 0.0308(6) 0.0331(5) 0.0044(4) 0.0078(4) 0.0165(5)
0419(19) 0.0288(18) 0.0230(16) 0.0039(13) 0.0039(14) 0.02

.0507(13) Uani 1 1 4d .

)
(2)
(2)
)
)

9)

19(16)



N2

N3

Cl

c2

C3

c4

Cb

ce

C7

C8

Cc9

Cl10
Ccl1
Cl2
Cl3
Ccl4
Cl5
Cle
Cc1l7
cl8
Cl9
c20
c21
C22
C23
Cc24
C25
C26
c27
Cc28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
c41
C42
C43
C44
C45
C46
Cc47
Cc48
C49
C50
Cs1
C52

O O OO OO OOoOooo

oNeoNoNoNoNoNoNoNolNoNoNoNoNoloNoNoNoNoNolNoloNoNohoBoNoNoNoNoNoRoNolNoNolNolololNolNolNolNoReoN
O O OO OO0 O oo

oNoNeoNoNoNoNoNoRoRoNoNoNoNoRoloNoNoNololoNoNoNoNoloNoNoNoNeoloNoNoNoNolololNoNoNolNeleolNo)

.059(3)
.035(2)
.046(3)
.069 (4)
.064 (4)
.045(3)
.049(3)
.035(2)
.044 (3)
.062(4)
.049 (4)
.046(3)
.042(3)
.042(3)
.053(3)
.078(5)
.102 (6)
.085(5)
.055(3)
.032(2)
.051(4)
.063(5)
.048 (4)
.043(3)
.048 (3)
.033(2)
.060 (4)
.079(5)
.065(4)
.060 (4)
.046(3)
.052(3)
.065(4)
.090 (5)
.139(8)
.114(7)
.083(95)
.040(3)
.067(4)
.091(5)
.063(4)
.054 (4)
.056(3)
.039(3)

cNeoNeoNoNoNoNoNeoR ool

[cNeoNoNoNoNoNoNoNoRoNoNoNoNoloBNoNoNoNololoNoNoNoNoNoNoNoNoNololNoNoNoNolNolRoNolNolNolNelNoRNoR

)
)
)
0
)
0

0
0
0

0.0067
0.0014
0.0014

15
15
15
0.0008 (15

.0076(17)
0.001(2) 0.003(2)

(15) 0.0053(16) 0.0311(19)

(15) 0.0057(15) 0.0285(18)

(15) 0.0026(16) 0.0167(18)
.0027(17) 0.0026(18) 0.028(2)

(15) 0.0006(16) 0.0153(18)

0.0070 (1

7) 0.0138(19)
0.039(3)

.005(3) 0.016(4) 0.056(4)
.018(4) 0.007(3) 0.031(3)

.002(3) -0.018¢(3)
0.005(2) -0.005(2)

0.031(3)
0.029(3)

0.0038(17) 0.0048(17) 0.020(2)

-0.004(2) 0.019(2) 0.014(3)
-0.004(3) 0.032(3) 0.028(3)
-0.010(3) 0.005(3) 0.039(3)
-0.015(3) 0.014(3) 0.008(3)
-0.007(2) 0.019(2) 0.011(3)
0.0023(19) 0.0038(18) 0.0143(19)
0.006(2) -0.005(2) 0.010(2)
0.002(3) -0.011(3) 0.005(3)
0.020(4) 0.009(3) 0.006(3)
0.026(3) 0.017(3) 0.017(3)
0.015(2) 0.005(2) 0.016(2)
-0.0014(19) -0.0010(17) 0.016(2)
0.010(2) 0.007(2) 0.018(2)
-0.004(3) 0.007(3) 0.012(3)
0.012(4) 0.005(3) 0.045(4)
0.023(4) 0.008(3) 0.052(4)
0.013(2) 0.007(2) 0.028(3)
0.0021(18) -0.0004(18) 0.015(2)
-0.037(4) 0.018¢(4) 0.011(3)
-0.031(4) 0.021(4) 0.033(4)

-0.012(3) -0.008(3) 0.042(4)

-0.017(3) -0.015(3) 0.016(3)

-0.015(3) -0.002(3) 0.015(3)
.0029(18) -0.0030(18) 0.008(2)

0

0.009(3) -0.004(3)
0.030(4) -0.016(4)
0.019(3) -0.008(3)
0.006(3) 0.004(3)
0.006(2) 0.008(2)
-0.001(2) 0.005(2)
0.010(3) 0.008(2)
0.018(3) 0.015(3)
0.011(5) -0.003(4)
0.009(5) -0.012(4)
0.013(4) 0.007(3)
0.006(2) 0.014(2)
0.012(3) 0.009(3)
0.006(3) 0.010(3)
-0.007(3) 0.030(3)
0.013(3) 0.037(4)
0.010(2) 0.016(2)
0.010(2) 0.024(3)

0.040
0.052
0.011
0.007(
0.013¢
0.032
0.033(
0.055¢
0.083
0.046
0.036(
0.020(
0.040 (
0.037(
0.029
0.043(
0.038(
0.026(



C53 0.122(6)
C54 0.160(9)
C55 0.112(6)
C56 0.121(7)
C57 0.101(5)
C58 0.041(2)
C59 0.050(3)
Ce60 0.066(4)
C6l 0.093(5)
C62 0.070(4)
C63 0.049(3)
C64 0.035(2)
Ce5 0.072(4)
Ce66 0.082(5)
Ce7 0.086(5)
C68 0.099(5)
C69 0.078(4)
C70 0.054(2)
C71 0.054(2)
C72 0.054(2)
C73 0.054(2)
C74 0.054(2)
C75 0.054(2)
C70A 0.054(2)
C71A 0.054(2)
C72A 0.054(2)
C73A 0.054(2)
C74A 0.054(2)
C75A 0.054(2)
C76 0.041(2)
C77 0.061(3)
C78 0.062(4)
C79 0.074(4)
C80 0.064(4)
C81 0.043(3)
C82 0.047(3)
C83 0.055(3)
C84 0.089(4)
C85 0.101(5)
C86 0.061(4)
C87 0.057(3)
C88 0.037(2)
C89 0.098(5)
C90 0.138(7)
C91 0.079(4)
C92 0.061(3)
C94 0.065(3)
C95 0.037(2)
C96 0.049(3)
C97 0.061(4)
C98 0.061 (4)
C99 0.066(4)
C100 0.058(3)
Cl101 0.039(2)

oNoNoNeoNoRoNoNoNoRoRoNoNoNoNolololNoNoNoloNolNo)
OO OO OO
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.050 (4)
.058 (5)
.048 (4)
.043(4)
.042 (4)
.026(2)
.044 (3)
.045(3)
.039(3)
.044 (3)
.043(3)
.041 (3)
.050(3)
.087(5)
.108(7)
.077(5)
.048 (3)
.100(3)
.100 (3)
.100(3)
.100 (3)
.100 (3)

100 (3)

.042(3)
.057 (4)
.080 (5)
.065(4)
.046(3)
.033(2)
.043(3)
.062(4)
.090 (5)
.096 (5)
.069 (4)
.026(2)
.048 (3)
.063(4)
.045(3)
.042(3)
.038(3)
.035(3)
.054 (4)
.069 (4)
.037(3)
.035(3)

0.
0.

038 (3)
028 (2)

oNoNoNeoNoNoNoNoNoRoBoNoNoNolNololNoNoNoNoloNolNo)
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cNoNoNoNoNoNoNoRoBoNoNoNoRoloNoNoNoNololNoNolNe]

)
)

013 (4)
.027(5)
016 (5)
-0.003 (4
0.003(3)
0.0025(18
-0.002(2)
-0.010(3)
-0.003(3)
.004(3)
.003
.013
.010
.019
.059
.060
.023
.010
.010
.010
.010
.010
.010(2)
.010(2)
.010(2)
.010(2)
.010(2)
.010(2)
.010(2)
.0048 (19
.013(3)
.026 (4
.030 (
.002(
(

)

2
2
3
5
5
3
2
2
2
2
2

oNoNoNoNoNoNolNolNolNololololNo)

O O O O oo

O OO OO OOooOo

.004 (3)
-0.007(3)
.001 (3)
.005(3)
.0053 (18
.002(2)

O O OO OO Oooo

.000(2)

-0.003(3)
-0.015(3)
-0.001(3)
0.018(3)

0.007(2)
0.0048 (1

0.058(5)
0.106(7)
0.075(6)
0.051(95)
0.043(4)

) 0.0055(19)

0.003(2)

-0.005(3)

0.017(3)
0.022(3)
0.011(2)
0.004(2)
0.000(3)
-0.004 (3)
.022(4)
.050 (5)
.022(3)

.0062

oNoNoNeoNoRoNoNoNo]

OO OO OO

.034 (3)
.045 (4)
.055(4)
.025(3)
.009(2)

.005(2)
.011(3)

OO~ 0O O OO o

-0.010(3)

-0.010(3)
0.003(3)

)
0.005(3)
0.013(4)
0.019(3)
0.008(3)
0.005(2)
0.003(2)
0.000(2
-0.014(
-0.023(
0.003(4)
0.007(3)
7)

.0062 (17

0.0045(19)

0.0070(18)

)
3
4

0.0075(17)

0.031(
0.031¢
0.018(

0.013
0.017(
0.0
0.019¢(

0.014
0.034(
0.034(3
0.026(
0.020(
0.020(

0.023
0.051(¢
0.061(
0.039(¢
0.056
.056

4
5
4
(4)

4

(2)

5
)
3)
)

)
)
)
4
)
1
2
(
3
)
2)
2)
3)
(4)
S5)
4)
3)
(
(
(
(
(

ol oNeNoNe]

.056(3)
.056(3)
.056(3)
.056(3)
.056(3)
.056(3)
.056(3)
0.019(2)

0.
0.
0.
0.
0.030(
0.048 (4
0.068(4)
0.046 (4)
0.036(3)
0.0142(19)
0.044 (3)
.070
.042
.027
.025
.017
0.017
) 0.02
) 0.016
0.009(3)
0.012(3)
0.0154 (1

4(2)

(3
(
(
(
(
(

OOOOO

5
3
3
3
2
(
5

)
3)
3

)
)
)
)
)
3
(
(3)
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Cl02 0.065(3) 0.056(3) 0.049(3) 0.015(2) 0.020(2) 0.040(3)
C103 0.090(4) 0.068(4) 0.043(3) 0.009(3) 0.029(3) 0.039(4)
Cl104 0.097(5) 0.044(3) 0.039(3) 0.012(2) 0.006(3) 0.029(3)
Cl105 0.085(4) 0.048(3) 0.055(3) 0.011(3) 0.004(3) 0.042(3)
Cl06 0.066(3) 0.042(3) 0.043(3) 0.009(2) 0.012(2) 0.033(3)
Cl107 0.045(3) 0.035(3) 0.042(2) 0.007(2) 0.005(2) 0.023(2)
Cl08 0.047(3) 0.042(3) 0.140(7) 0.009(4) 0.012(4) 0.024(3)
Cl109 0.063(4) 0.070(5) 0.187(9) 0.011(5) 0.017(5) 0.048(4)
Cl10 0.087(5) 0.063(4) 0.112(6) 0.018(4) 0.013(4) 0.058(4)
Cl11 0.089(5) 0.036(3) 0.068(4) 0.007(3) 0.005(3) 0.036(3)
Cl12 0.053(3) 0.041(3) 0.049(3) 0.008(2) 0.007(2) 0.025(2)

_geom_special details
All esds (except the esd in the dihedral angle between two l.s. planes)
are estimated using the full covariance matrix. The cell esds are taken
into account individually in the estimation of esds in distances, angles
and torsion angles; correlations between esds in cell parameters are only
used when they are defined by crystal symmetry. An approximate
(isotropic)
treatment of cell esds is used for estimating esds involving 1l.s. planes.

I3

loop
_geom _bond atom site label 1
_geom _bond atom site label 2
_geom _bond distance

_geom _bond site symmetry 2
_geom _bond publ flag

Brl Cul 2.4781(7) ?
Br2 Cu3 2.4769(7) ?
Cul P1 2.2696(11) ?
Cul P2 2.2926(12) ?
Cul S1 2.3946(11) . ?
Cu2 N1 2.080(3) . ?

Cu2 P3 2.2340(13) ?
Cu2 P4 2.2762(13) ?
Cu2 S1 2.7694(12) ?
Cu3 P6 2.2858(12) ?
Cu3 P5 2.2966(13) ?
Cu3 S2 2.4226(12) ?

S1 C3 1.693(4
S2 Cl 1.672(4
S3 C2 1.631(4

)

)

)
P1 C10 1.824(4) ?
Pl C4 1.831(4) . »
P1 Cl6 1.833(5) ?
P2 C34 1.814(5) ?
P2 C22 1.827(5) ?
P2 C28 1.837(5) ?
P3 C52 1.819(5) ?
P3 C40 1.824(5) ?
P3 C46 1.827(5) ?
P4 C70A 1.785(5) ?



P4
P4
P4
P5
P5
P5
P6
P6
P6
N1
N1
N2
N2
N2
N3
N3
N3
c4
c4
C5
Cb
ce
Cco
C7
C7
C8
C8
C9
cl0
Cl10
Cl1
Cl1l
Ccl2
Cl2
Cl3
Cl3
Cl4
Cl4
Clb
Cle
Cle
Cc1l7
Cc1l7
Ccl8
cl8
Cl9
C1l9
C20
c20
cz21
C22
C22
C23
C23

C58
Coe4
C70
C76
c88
c82 1.
Cl01 1.822
C107 1.823
C95 1.832¢
C3 1.344(5
Cl 1.355(5
Cl 1.363(5
C2 1.370(5)
H2N 0.849(19)
C3 1.353(5)
C2 1.373(5)
H3N 0.853(19)
C9 1.381(6)
C5 1.382(6)
Co 1.383(7)
H5A 0.9500 .
C7 1.356(9)
H6A 0.9500 .
C8 1.356(9)
H7A 0.9500 .
C9 1.377(7)
H8A 0.9500
HSA 0.9500

A e

4
5
5
4
4
5
(
(3)
5
)
)
)

Cll 1.367(6)

Cl5 1.375(7)
Cl2 1.387(7)
H11D 0.9500

Cl3 1.360(8)

H12A 0.9500

Cl4 1.350(8)

H13A 0.9500

Cl5 1.394(7)

H14A 0.9500
H15A 0.9500

C21 1.383(6)

Cl7 1.387(6)
Cl8 1.382(8)
H17A 0.9500

Cl9 1.371(9)

H18A 0.9500

C20 1.364(9)

H1S9A 0.9500

C21 1.382(7)

H20A 0.9500
H21A 0.9500

C27 1.373(7)

C23 1.386(7)
C24 1.382(8)
H23A 0.9500

)
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C24 C25 1.360(9) . 2
C24 H24A 0.9500 . ?
C25 C26 1.357(9) . 2
C25 H25A 0.9500 . ~»
C26 C27 1.383(7) . 2
C26 H26A 0.9500

C27 H27A 0.9500 .
C28 C29 1.352(7)

C28 C33 1.365(7)

C29 C30 1.391(8) . =
C29 H29A 0.9500 . 7
C30 C31 1.333(9) . 2
C30 H30A 0.9500 . 7
C31 C32 1.335(9) . 2
C31 H31A 0.9500 . »
C32 C33 1.396(8) . 2
C32 H32A 0.9500

C33 H33A 0.9500 .
C34 C35 1.379(7)

C34 C39 1.391(7)

C35 C36 1.405(9) . =
C35 H35A 0.9500 . ~»
C36 C37 1.349(11) . »
C36 H36A 0.9500 . »
C37 C38 1.347(10) . 2
C37 H37A 0.9500 . »
C38 C39 1.391(7) . =
C38 H38A 0.9500

C39 H39A 0.9500 .
C40 C45 1.386(8)

C40 C41 1.389(8)

C41 C42 1.375(8) . =
C41 H41A 0.9500 . 2
C42 C43 1.378(10) . 2
C42 H42A 0.9500 . »
C43 C44 1.365(11) . ?
C43 H43A 0.9500 . »
C44 C45 1.375(9) . 2
C44 H44A 0.9500 . »
C45 H45A 0.9500 . 7
C46 C51 1.381(7) ?
Cd4e6 C47 1.389(7)

C47 C48 1.372(8) . =
C47 H47A 0.9500 . »
C48 C49 1.371(9) . =
C48 H48A 0.9500 . »
C49 C50 1.360(9) . 2
C49 H49A 0.9500 . 7
C50 C51 1.378(7) . 2
C50 H50A 0.9500

C51 H51A 0.9500 . »
C52 C57 1.375(8) . 2
C52 C53 1.376(8) . 2
C53 C54 1.395(10) . 2



C53 H53A 0.9500 . »
C54 C55 1.370(11) . =2
C54 H54A 0.9500 . »
C55 C56 1.338(10) . 2
C55 H55A 0.9500 . »
C56 C57 1.373(9) . 2
C56 H56A 0.9500 . »
C57 H57A 0.9500 . »
C58 C59 1.370(7) ?
C58 C63 1.392(6)

C59 C60 1.388(7) . =
C59 H59A 0.9500 . »
Ce60 Cbl 1.382(8) . 2
C60 H60A 0.9500 . »
Ce6l C62 1.353(8) . 2
Cé6l H61A 0.9500 . 7
Ce62 C63 1.371(7) . 2
C62 H62A 0.9500

C63 H63A 0.9500 .

Ce64 C65 1.383(7)

C64 C69 1.389(7)

Ce65 Cbob 1.386(8) . =
C65 H65A 0.9500 . »
Ce6 C67 1.373(10) . 2
C66 H66A 0.9500 . ?
Cée7 C68 1.366(11) . 2
Cé67 H67A 0.9500 . »
C68 C69 1.382(8) . 2
C68 H68A 0.9500 . »
C69 H69A 0.9500 . »
C70 C71 1.3900

C70 C75 1.3900

c71 Cc72 1.3900 . »
C71 H71A 0.9500 . ?
c72 C73 1.3900 . »
C72 H72A 0.9500 . ?
C73 C74 1.3900 . »
C73 H73A 0.9500 . »
c74 C75 1.3900 . ?
C74 H74A 0.9500

C75 H75A 0.9500 .
.3900

C70A C71A 1 ?
C70A C75A 1.3900 ?
C71A C72A 1.3900 ?
C71A H71B 0.9500 ?
C72A C73A 1.3900 ?
C72A H72B 0.9500 ?
C73A C74A 1.3900 ?
C73A H73B 0.9500 ?
C74A C75A 1.3900 ?
C74A H74B 0.9500 ?
C75A H75B 0.9500 ?
C76 C81 1.383(6) ?

?

C76 C77 1.390(7)



C77 C78 1.386(8) . 2
C77 H7B 0.9500 . 2
C78 C79 1.374(9) . 2
C78 H8B 0.9500 . ?
C79 C80 1.362(9) . 2
C79 H9B 0.9500 . ?
C80 C81 1.384(7) . 2

C80 H80A 0.9500

C81 H81A 0.9500 .
C82 C83 1.385(7)

C82 C87 1.386(7)

C83 €84 1.390(7) . =
C83 H83A 0.9500 . »
C84 C85 1.368(9) . 2
C84 H84A 0.9500 . »
C85 C86 1.350(9) . 2
C85 H85A 0.9500 . »
C86 C87 1.386(8) . 2
C86 H86A 0.9500 . ?
C87 H87A 0.9500 . 7
C88 C89 1.366(7)

C88 C94 1.383(7)

C89 C90 1.381(8) . =
C89 H89A 0.9500 . »
C90 C91 1.362(9) . 2
C90 HO90A 0.9500 . »
C91 C92 1.353(8) . 2
C91 HO91A 0.9500 . »
C92 C94 1.386(7) . 2
C92 HO92A 0.9500 . »
C94 H94A 0.9500 . »
C95 C96 1.374(7) . 2
C95 C100 1.394(7) . 2
C96 C97 1.391(8) . »
C96 H96A 0.9500 . »
C97 C98 1.353(9) . 2
C97 HO97A 0.9500 . »
C98 C99 1.381(9) . 2
C98 HO98A 0.9500 . »
C99 C100 1.379(8) . 2
C99 HO99A 0.9500 . ?

Cl100 H10H 0.9500 . 2
Cl101 C106 1.379(6)
Cl101 C102 1.390(6)
Cl02 C103 1.393(8) .
Cl02 HI10E 0.9500 . 2
Cl03 C104 1.367(8) .
C103 H10B 0.9500 . 2
Cl104 C105 1.365(8) .
C104 H10A 0.9500 . 2
C105 C106 1.381(7)
C105 H10D 0.9500
Cl06 H10G 0.9500
Cl107 C112 1.369(7)



Ccl107 C108 1.382(7) . ?
C108 C109 1.387(8) . ?
Cl108 H1O0F 0.9500 . 2
cl109 C110 1.359(10) . 2
Cl109 H10C 0.9500 . 2
Cl10 C111 1.357(9) . »
Cl10 H11A 0.9500 . 2
Cl11 C112 1.389(7) . ?
Cl11l H11C 0.9500 ?
Cl12 H11B 0.9500 ?
loop

_geom_angle atom site label 1
_geom_angle atom site label 2
_geom_angle atom site label 3
_geom_angle
_geom_angle site symmetry 1
_geom_angle site symmetry 3
_geom_angle publ flag
Pl Cul P2 121.19(4) . . 2
P1 Cul S1 110.68(4) . . ?
P2 Cul S1 104.41(4) . . 2
P1 Cul Brl 107.92(4)
P2 Cul Brl 107.06(4)
S1 Cul Brl 104.32(3)
N1 Cu2 P3 117.36(11)
N1 Cu2 P4 115.61(11) . .
P3 Cu2 P4 124.61(5) . . ?
N1 Cu2 S1 62.93(9) . . 2
P3 Cu2 S1 117.41(5) . . ?
P4 Cu2 S1 99.97(4) . . »
P6 Cu3 P5 124.28(5
P6 Cu3 52 102.66(5
P5 Cu3 S2 104.54 (5
(
(

LSRRIV NV RN

P6 Cu3 Br2 103.99
P5 Cu3 Br2 111.36
S2 Cu3 Brz 109.13(
C3 S1 Cul 109.84(14) . .
C3 S1 Cu2 72.03(14) . . 2
Cul S1 Cu2 171.87(6) . .
Cl S2 Cu3 114.30(14) . . ?
Cl0 P1 C4 102.47(19) . . »
Cl0 Pl Cle 105.0(2) . . 7
C4 Pl Cle 100.1(2) . . 7
Cl10 pP1 Cul 113.18(14) . . ?
C4 P1 Cul 117.46(14) . . 2
Cle P1 Cul 116.68(15) . . 2
C34 P2 C22 101.8(2)

C34 P2 C28 104.0(2)

C22 P2 C28 105.6(2)

C34 P2 Cul 112.69(15)

C22 P2 Cul 115.57(16)

C28 P2 Cul 115.65(1l6) . .
C52 P3 C40 103.2(3) . . 7

)
)
)
4)
4)
3)
)

[AC LV IV NIV

)



C52 P3 C46 105.5(2)

C40 P3 C46 102.7(2)

C52 P3 Cu2 116.18(17)
C40 P3 Cu2z 117.39(17)
C46 P3 Cu2 110.45(16)
C70A P4 C58 103.1(4)
C70A P4 C64 105.8(3)

C58 P4 Coe4 102.4(2)

C58 P4 C70 102.3(4)
Coed P4 C70 97.4(3)
C70A P4 Cuz2 111.7(
C58 P4 Cu2 116.34(
C64 P4 Cu2 116.08(
C70 P4 Cu2 119.2(3
C76 P5 C88 103.4(2
C76 P5 C82 101.3(2
C88 P5 C82 103.3(2
C76 P5 Cu3 114.81(
C88 P5 Cu3 110.29(
C82 P5 Cu3 121.68(16)
Cl101 P6 C107 103.5(2)
Cl01 P6 C95 101.3(2)
Cl107 P6 C95 104.3(2)
Cl01 P6 Cu3 114.79(15)
Cl107 P6 Cu3 116.60(16)
C95 P6 Cu3 114.47(16)
C3 N1 C1 119.1(3)

C3 N1 Cu2 105.7(2)

Cl N1 Cu2 134.4(3)

Cl N2 C2 124.9(3)

Cl N2 H2N 121 (3)

C2 N2 H2N 114(3) . . 2

C3 N3 C2 123.6(3)
C3 N3 H3N 117 (3)

C2 N3 H3N 119(3) . . 2

N1 C1 N2 118.3(3)
N1 C1 S2 120.5(3)
N2 Cl S2 121.2(3)
N2 C2 N3 112.9(3)
N2 C2 S3 123.6(3)
N3 C2 S3 123.5(3)
N1 C3 N3 120.3(3)
N1 C3 S1 117.2(3)
N3 C3 S1 122.5(3)
C9 C4 C5 117.7(4)
C9 C4 Pl 124.4(4)
C5 C4 P1 117.9(3)
C4 C5 Cob 120.9(5)
C4 C5 H5A 119.6

C6 C5 H5A 119.6

C7 C6 C5 119.8(5)
C7 C6 H6A 120.1

C5 C6 HeA 120.1

(SN

?

?
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coé

C6

C8

Cc7

C7

Cc9

C8

C8

c4

Cl1l
Cl1
Clb
cl0
Cl10
Ccl2
Cl3
Cl3
Cl1
Ccl4
Cl4
Cl2
Cl3
Cl3
Cl5
Cl10
C10
Ccl4
c21
cz21
C1l7
cl8
Ccl8
Cle
Cl9
Cl9
Cc1l7
C20
c20
Ccl8
C1l9
Cl9
c21
c20
C20
Cle
c27
c27
C23
Cc24
C24
C22
C25
C25
C23

C7 C8 120.6(5)
C7 H7A 119.7
C7 H7A 119.7
C8 C9 119.9(5)
C8 H8A 120.0
C8 H8A 120.0
CY9 C4 121.0(5)
C9 HO9A 119.5
C9 H9A 119.5

Cl10
c1l0
Cl10
Ccl1
Cl1l
Ccl1
Cl2
Cl2
Cl2
Cl3
Cl3
Cl3
Ccl4
Ccl4
Cl4
Cl5
C15
Cl5
Cle
Cle
Cle
Cc1l7
Cc1l7
Cc1l7
Cl8
Ccls8
cl8
Cl9
C1l9
Cl9
c20
C20
C20
cz21
c21
c21
C22
C22
C22
C23
C23
C23
c24
C24
Cc24

Cl5 118.0(4)
Pl 124.5(4)
P1 117.5(3)
Clz 121.1(5)
H11D 119.4
H11D 119.4
Cll 120.2(5)
H12A 119.9
H12A 119.9
Cl2 119.6(5)
H13A 120.2
H13A 120.2
Cl5 120.5(5)
H14A 119.8
H14A 119.8
Cl4 120.6(5)
H15A 119.7
H15A 119.7
Cl7 119.0(5)
P1 121.9(4)
P1 119.0(4)

SRRV

Clée 119.3(5)

H17A 120.3
H17A 120.3
Cl7 121.0(6)
H18A 119.5
H18A 119.5
Cl8 119.9(6)
H19A 120.0
H19A 120.0
C21 119.8(6)
H20A 120.1
H20A 120.1
Cle 120.8(5)
H21A 119.6
H21A 119.6
C23 118.1(5)
P2 118.4(4)
P2 123.5(4)

C22 119.9(6)

H23A 120.1
H23A 120.1
C23 121.2(6)
H24A 119.4
H24A 119.4

2

?



C26
C26
Cc24
C25
C25
c27
C22
C22
C26
C29
Cc29
C33
Cc28
Cc28
C30
C31
C31
C29
C30
C30
C32
Cc31
C31
C33
Cc28
Cc28
C32
C35
C35
C39
C34
C34
C36
C37
C37
C35
C38
C38
C36
C37
C37
C39
C34
C34
C38
C45
C45
c41l
C42
C42
Cc40
c41
c41
C43

C25
C25
C25
C26
C26
C26
c27
c27
Cc27
Cc28
c28
Cc28
Cc29
C29
Cc29
C30
C30
C30
C31
Cc31
C31
C32
C32
C32
C33
C33
C33
C34
C34
C34
C35
C35
C35
C36
C36
C36
C37
C37
C37
C38
C38
C38
C39
C39
C39
C40
Cc40
C40
C41
c41
Cc41
Cc42
Cc42
C42

C24 119.5(6)
H25A 120.2
H25A 120.2
Cc27 120.2(6)
H26A 119.9
H26A 119.9
C26 121.2(5)
H27A 119.4
H27A 119.4
C33 117.4(5)
P2 117.8(4)
P2 124.8(4) .
C30 121.2(6)
H29A 119.4
H29A 119.4
C29 120.8(7)
H30A 119.6
H30A 119.6
C32 119.2(6)
H31A 120.4
H31A 120.4
C33 120.8(6)
H32A 119.6
H32A 119.6
C32 120.6(6)
H33A 119.7
H33A 119.7
C39 117.9(5)
P2 123.1(4)
P2 118.6(4) .
C36 119.3(6)
H35A 120.4
H35A 120.4
C35 121.7(7)
H36A 119.2
H36A 119.2
C36 119.7(6)
H37A 120.2
H37A 120.2
C39 120.4(6)
H38A 119.8
H38A 119.8
C38 121.0(6)
H39A 119.5
H39A 119.5
C41 118.4(5)
P3 123.4(5)
P3 118.0(4) .
C40 120.6(6)
H41A 119.7
H41A 119.7
C43 120.0(7)
H42A 120.0
H42A 120.0



C44
c44
Cc42
C43
C43
C45
c44
C44
C40
C51
C51
c47
Cc48
Cc48
Cde
C49
C49
c47
C50
C50
Cc48
C49
C49
C5h1
C50
C50
Cdo
C57
C57
C53
C52
C52
C54
C55
C55
C53
C56
C56
C54
C55
C55
C57
C56
C56
C52
C59
C59
ce63
C58
C58
Cc60
Cel
Ccel
C59

C43
C43
C43
c44
c44
C44
C45
C45
C45
Cdo
Cdo
C4o
c47
c47
c47
Cc48
Cc48
Cc48
C49
Cc49
C49
C50
C50
C50
C51l
C51
C51
C52
C52
C52
C53
C53
C53
C54
C54
C54
C55
C55
C55
C56
C56
C56
C57
C57
C57
C58
C58
C58
C59
C59
C59
Ce60
Cc60
Ce60

C42 120.0(7)
H43A 120.0
H43A 120.0
C45 120.3(7)
H44A 119.9
H44A 119.9
C40 120.8(7)
H45A 119.6
H45A 119.6
C47 118.8(5)
P3 122.2(4)
P3 118.9(4) .
Cde 120.1(6)
H47A 120.0
H47A 120.0
C47 120.7(6)
H48A 119.7
H48A 119.7
C48 119.4(6)
H49A 120.3
H49A 120.3
C51 121.1(6)
H50A 119.5
H50A 119.5
C46 119.9(5)
H51A 120.0
H51A 120.0
C53 118.9(6)
P3 117.9(4)
P3 123.1(5) .
C54 119.3(7)
H53A 120.3
H53A 120.3
C53 120.3(8)
H54A 119.8
H54A 119.8
C54 119.8(7)
H55A 120.1
H55A 120.1
C57 121.0(7)
H56A 119.5
H56A 119.5
C52 120.5(6)
H57A 119.7
H57A 119.7
C63 118.3(4)
P4 123.3(4)
P4 118.4(4) .
C60 120.5(5)
H59A 119.7
H59A 119.7
C59 120.0(5)
H60A 120.0
H60A 120.0



Ceé2
C62
Cc60
Cel
cel
C63
C62
Ce62
C58
C65
C65
CcC69
Co4
Co4
Cé66
Cce7
ce’7
Cc65
Cce8
Cce68
C66
Ce7
Cce7
Cc69
ce8
Cce8
Co4
C71
C71
C75
C72
Cc72
Cc70
C73
C73
C71
C72
C72
Cc74
C75
C75
C73
Cc74
C74
Cc70
C71A
C71A
C75A
C72A
C72A
Cc70A
C71A
C71A
C73A

Cel
cel
cel
Coe2
Co62
Co62
C63
C63
ce3
Ccoe4
Co4
Ccoe4
C65
C65
C65
C66
Ce66
C66
ce7
Ce7
Cce7
Cce8
Cce68
ce8
Cc69
Cc69
Cc69
C70
Cc70
C70
Cc71
C71
C71
C72
C72
C72
C73
C73
C73
C74
Cc74
C74
C75
C75
C75

C60 119.6(5)
H61A 120.2
H61A 120.2
C63 120.5(5)
H62A 119.7
H62A 119.7
C58 121.0(5)
H63A 119.5
H63A 119.5
C69 118.7(5)
P4 117.6(4)
P4 123.8(4)

Ce6 120.9(6)

H65A 119.6
H65A 119.6
C65 119.2(7)
H66A 120.4
H66A 120.4
Ce66 120.9(6)
H67A 119.5
H67A 119.5
C69 120.0(6)
H68A 120.0
H68A 120.0
C64 120.4(6)
H69A 119.8
H69A 119.8
C75 120.0

P4 121.1(5)
P4 118.9(5)
C70 120.0
H71A 120.0
H71A 120.0
C71 120.0
H72A 120.0
H72A 120.0
C74 120.0
H73A 120.0
H73A 120.0
C73 120.0
H74A 120.0
H74A 120.0
C70 120.0
H75A 120.0
H75A 120.0

C70A C75A 120.0
C70A P4 126.3(5)
C70A P4 113.3(5)
C71A C70A 120.0

C71A H71B 120.
C71A H71B 120.
C72A C73A 120.
C72A H72B 120.
C72A H72B 120.

O O O O o
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C74A
C74A
C72A
C73A
C73A
C75A
C74A
C74A
C70A
c8l
c81l
C77
Cc78
Cc78
C76
C79
C79
C77
Cc80
C80
Cc78
C79
C79
c81l
C76
C76
C80
C83
C83
Cc87
c82
Cc82
c84
C85
C85
C83
C86
C86
C84
C85
C85
c87
C86
C86
Cc82
Cc89
Cc89
C94
Cc88
Cc88
Cc90
col
Cco1
C89

C73A C72A 120.
C73A H73B 120.
C73A H73B 120.
C74A C75A 120.
C74A H74B 120.
C74A H74B 120.
C75A C70A 120.
C75A H75B 120.
C75A H75B 120.

C76
C76
C76
C77
C77
C77
C78
Cc78
C78
C79
C79
C79
C80
Cc80
C80
c8l
c8l
c8l
Cc82
C82
Cc82
C83
Cc83
C83
c84
Cc84
Cc84
C85
C85
C85
C86
C86
C86
Cc87
c87
Cc87
Cc88
Cc88
Cc88
Cc89
Cc89
Cc89
C90
C90
C90

O O OO OO oOooo

C77 119.0(4)
P5 118.5(4)
P5 122.2(4)
C76 120.2(5)
H7B 119.9
H7B 119.9
C77 120.1(6)
H8B 120.0
H8B 120.0
C78 119.9(6)
HO9B 120.0
HO9B 120.0
C81 120.9(5)
H80A 119.6
H80A 119.6
C80 119.9(5)
H81A 120.0
H81A 120.0
C87 117.6(4)
P5 119.1(4)
P5 123.2(4)
c84 121.0(5)
H83A 119.5
H83A 119.5
C83 119.9(6)
H84A 120.1
H84A 120.1
C84 120.0(5)
H85A 120.0
H85A 120.0
C87 120.8(6)
H86A 119.6
H86A 119.6
c82 120.7(6)
H87A 119.7
H87A 119.7
C94 117.8(4)
P5 123.6(4)
P5 118.3(4)
C90 121.1(5)
H89A 119.5
H89A 119.5
C89 120.3(6)
H90A 119.9
HO90A 119.9
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C92
Cc92
Cc90
col
Cco1l
Cco4
Cc88
Cc88
Cc92
C96
C96

C91 C90 119.9(5)
C91 HO91A 120.0
C91 HO91A 120.0
C92 C94 119.9(5)
C92 HO92A 120.0
C92 H92A 120.0
C94 C92 120.9(5)
C94 H94A 119.5
C94 HO94A 119.5 .
C95 C100 118.6(5)

C95 Po6 118.8(4)

Cl100 C95 P6 122.6(4)
C96 C97 120.8(6)
C96 H96A 119.6
C96 H96A 119.6
C97 C96 120.0(6)
C97 H97A 120.0
C97 HO97A 120.0
C98 C99 120.4(6)
C98 HO98A 119.8
C98 HO98A 119.8 .
C100 C99 C98 119.9(6)

C95
C95
Cc97
Cc98
Ccos8
C96
Cc97
Cc97
C99

C100 C99 H99A 120.0

C98 C99 H99A 120.0
C99 C100 €95 120.3(6)

C99 C100 H1O0H 119.9
C95 C100 H1O0H 119.9

Cl06
Cl06
Cl02
Cl01
Cl01
C103
Cl04
Cl104
cl02
Cl105
C105
Cl103
Ccl104
Cl04
Cl06
Ccl01
Cl01
C105
Cl1lz
Cl1i2
C108
C107
C107
C109
C1l10
Cl10
C108

Ccl01
Cl01
Cl01
Ccl02
Cl102
Ccl02
Cl03
C103
C103
Cl04
Ccl04
Cl104
C105
Cl105
C105
Cl06
Cl06
Cl06
Cc107
C107
C107
Cc108
C1l08
Cc108
C109
Cl109
C109

Cl02 118.2(4)
P6 117.1(3)
P6 124.7 (4)

C103
H10E
H10E
Cl102
H10B
H10B
C103
H10A
H10A
C1l06
H10D
H10D
C1l05
H10G
H10G
Cc108

119.
120.
120.
121.
119.
119.
119.
120.
120.
120.
1109.
119.
121.
119.
119.
117.

7(5)
1

=
Ul e
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5(5)‘

P6 118.2(4)
P6 124.0(4)

C109
H10F
H10F
Cc108
H10C
H10C

120.
1109.
119.
120.2

.9
119.9

119

8 (6)
6

6 . .
(6)



Cl11 C110 C109 120.
Cl11l C110 H11A 119.
Cl109 C110 H11A 119.
Cl110 C111 c112 119.
Cl10 C111 H11lC 120.
Cl1l2 C111 HI1IIC 120.
Cl107 C112 C111 121.
Cl107 Cl112 H11B 119.
Cl1l1l C112 H11B 119.

[©) ] ()}
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loop

_geom_torsion atom site label 1
_geom_torsion atom site label 2
_geom_torsion atom site label 3
_geom torsion atom site label 4

_geom_torsion

_geom torsion site symmetry 1
_geom_torsion site symmetry 2
_geom_torsion site symmetry 3
_geom_torsion site symmetry 4

_geom_torsion publ flag
P1 Cul S1 C3 -159.81(16)
P2 Cul S1 C3 68.25(17)
Brl Cul S1 C3 -43.98(17)
N1 Cu2 S1 C3 -8.02(19)

P3 Cu2 S1 C3 -116.46(16)
P4 Cu2 S1 C3 105.75(16)
P6 Cu3 S2 Cl -142.46(17)
P5 Cu3 S2 Cl1 86.65(17)
Br2 Cu3 S2 Cl -32.57(17)
P2 Cul P1 C10 -54.73(16)
S1 Cul P1 C10 -177.38(15)
Brl Cul P1 C10 69.06(16)
P2 Cul P1 C4 64.43(17)

S1 Cul P1 C4 -58.21(17)
Brl Cul P1 C4 -171.78(1l6)
P2 Cul Pl Cl6 -176.75(16)
S1 Cul P1 Cl6 60.61(17)
Brl Cul P1 Cl6 -52.96(17)
P1 Cul P2 C34 -175.95(18)
S1 Cul P2 C34 -50.38(18)
Brl Cul P2 C34 59.86(18)
P1 Cul P2 C22 -59.45(1lo0)
S1 Cul P2 C22 66.12(16)
Brl Cul P2 C22 176.36(15)
P1 Cul P2 C28 64.65(17)
S1 Cul P2 C28 -169.78(16)
Brl Cul P2 C28 -59.54(16)
N1 Cu2 P3 C52 -7.6(2)

P4 Cu2 P3 C52 -169.1(2)
S1 Cu2 P3 C52 64.4(2)

N1 Cu2 P3 C40 -130.3(2)
P4 Cu2 P3 C40 68.2(2)

S1 Cu2 P3 C40 -58.3(2)



N1 Cu2 P3 C46 112.4(2)

P4 Cu2 P3 C46 -49.07(18)
S1 Cu2 P3 C46 -175.56(17)
N1 Cu2 P4 C70A 11.3(4)

P3 Cu2 P4 C70A 173.1(4)
S1 Cu2 P4 C70A -53.3(4)
N1 Cu2 P4 C58 -106.68(19)
P3 Cu2 P4 C58 55.11(18)
S1 Cu2 P4 C58 -171.33(17)
N1 Cu2 P4 C64 132.7(2)

P3 Cu2 P4 C64 -65.53(19)
S1 Cu2 P4 C64 68.04(18)
N1 Cu2 P4 C70 16.6(4)

P3 Cu2 P4 C70 178.4(4)

S1 Cu2 P4 C70 -48.0(4)

P6 Cu3 P5 C76 177.56(17)
S2 Cu3 P5 C76 -65.64(17)
Br2 Cu3 P5 C76 52.06(17)
P6 Cu3 P5 C88 -66.15(17)
S2 Cu3 P5 C88 50.65(16)
Br2 Cu3 P5 C88 168.35(15)
P6 Cu3 P5 C82 54.96(18)
S2 Cu3 P5 C82 171.76(17)
Br2 Cu3 P5 C82 -70.54(17)
P5 Cu3 P6 C101 -49.23(17)
S2 Cu3 P6 C101 -166.91(16)
Br2 Cu3 P6 C101 79.38(16)
P5 Cu3 P6 C107 72.06(18)
S2 Cu3 P6 C107 -45.63(18)
Br2 Cu3 P6 C107 -159.33(17)
P5 Cu3 P6 C95 -165.78(17)
S2 Cu3 P6 C95 76.53(17)
Br2 Cu3 P6 C95 -37.17(17)
P3 Cu2 N1 C3 118.5(3)

P4 Cu2 N1 C3 -78.3(3)

S1 Cu2 N1 C3 10.0(2)

P3 Cu2 N1 Cl -72.5(4)

P4 Cu2 N1 Cl1 90.6(4)

S1 Cu2 N1 C1l 178.9(4)

C3 N1 C1 N2 7.0¢(6) .
Cu2 N1 Cl1 N2 -160.8(3)

C3 N1 Cl1 S2 -171.9(3)

Cu2 N1 Cl1 S2 20.3(6)

C2 N2 C1 N1 1.4(7)

C2 N2 Cl1 82 -179.7(4) .
Cu3 S2 Cl1 N1 -175.7(3)
Cu3 S2 Cl N2 5.4 (4)

Cl N2 C2 N3 -6.9(6)

Cl N2 C2 S3 174.2(4)

C3 N3 C2 N2 4.6(0)

C3 N3 C2 S3 -176.5(4)

Cl N1 C3 N3 -9.2(6)

Cu2 N1 C3 N3 161.7(3)

Cl N1 C3 S1 172.5(3)
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Cu2 N1 C3 sl -16.5(4)

C2 N3 C3 N1 3.3(7)

C2 N3 C3 S1 -178.6(3) .
Cul S1 C3 N1 -159.2(3)
Cu2 S1 C3 N1 12.5(3)

Cul S1 C3 N3 22.6(4)

Cu2 S1 C3 N3 -165.7(4)
Cl0 P1 C4 C9 -2.2(5)

Cle P1 C4 C9 105.8(4) .
Cul P1 C4 C9 -126.9(4)
Cl0 P1 C4 C5 177.8(4)
Cle P1 C4 C5 -74.2(4)
Cul P1 C4 C5 53.1(4)

C9 C4 C5 C6 -0.6(8)

P1 C4 C5 C6 179.3(5)

C4 C5 Ce6 C7 1.5(10)

C5 Ce C7 C8 -1.9(10)

C6 C7 C8 C9 1.4(10)

C7 C8 C9 C4 -0.6(9)

C5 C4 C9 C8 0.2(8)

P1 C4 C9 C8 -179.8(4) .
C4 Pl C10 C11 107.1(4)
Cle P1 C10 C11 2.9(5)
Cul P1 C10 Cl11 -125.4(4)
C4 P1 C10 C15 -73.9(4)
Cle P1 C10 C15 -178.1(4)
Cul P1 C10 C15 53.6(4)
Cl5 C10 C11 C12 1.4(8)
P1 C10 Cl11 Cl12 -179.6(5)
Cl0 C11 C1l2 C13 -0.1(10)
Cll Cl12 Cc13 Cc14 -1.0(10)
Cl2 C13 C14 C15 0.7(10)
Cll C10 C15 C14 -1.7(8)
P1 C10 C15 C14 179.3(5)
Cl3 C14 C15 C10 0.6(10)
Cl0 P1 Cle C21 60.1(4)
C4 P1 Cl6 C21 -45.9(4)
Cul P1 Cle C21 -173.7(4)
Cl0 P1 Cle C17 -122.7(4)
C4 Pl Cle C17 131.4(4)
Cul P1 Cl6 C17 3.5(5)
C21 Cle C17 C18 0.1(8)
Pl Cle C17 C18 -177.3(5)
Cle C17 C18 C19 -0.3(10)
Cl7 Cc18 C19 c20 -0.8(11)
Cl8 C19 C20 C21 2.1(11)
Cl9 C20 C21 Clée -2.3(9)
Cl7 Cle C21 C20 1.2(8)
Pl Cl6 C21 C20 178.5(4)
C34 P2 C22 C27 134.6(4)

C28 P2 C22 C27 -117.1(4)

Cul P2 C22 C27 12.1(4)
C34 P2 C22 C23 -42.8(5)
C28 P2 C22 C23 65.6(4)
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Cul P2 C22 C23 -165.2(4)
C27 C22 C23 C24 1.2(8)
P2 C22 C23 C24 178.6(4)
C22 C23 C24 C25 -0.3(9) .
C23 C24 C25 C26 -1.0(10)
C24 C25 C26 C27 1.4(10)
C23 C22 C27 C26 -0.9(8) .
P2 C22 C27 C26 -178.4(4)
C25 C26 C27 C22 -0.4(9)
C34 P2 C28 C29 -97.1(
C22 P2 C28 C29 156.1(
Cul P2 C28 C29 27.0(5
C34 P2 C28 C33 85.3(5)
C22 P2 C28 C33 -21.5(5) .
Cul P2 C28 C33 -150.6(4)
C33 C28 C29 C30 -0.6(11)
P2 C28 C29 C30 -178.4(6)
C28 C29 C30 C31 1.3(13) .
C29 C30 C31 C32 -1.6(12)
C30 C31 C32 C33 1.3(11)
C29 C28 C33 C32 0.2(9)
P2 C28 C33 C32 177.8(5) .
C31 C32 C33 C28 -0.6(10)
C22 P2 C34 C35 140.8(5)
C28 P2 C34 C35 31.3(5)
Cul P2 C34 C35 -94.7(4)
C22 P2 C34 C39 -46.2(4) .
C28 P2 C34 C39 -155.8(4)
Cul P2 C34 C39 78.2(4)
C39 C34 C35 C36 1.2(9)
P2 C34 C35 C36 174.1(5) .
C34 C35 C36 C37 -2.2(11)
C35 C36 C37 C38 2.0(12) .
C36 C37 C38 C39 -0.9(10)
C35 C34 C39 C38 -0.1(8) .
P2 C34 C39 C38 -173.4(4)
C37 C38 C39 C34 0.0(9)
C52 P3 C40 C45 21.0(5)
C46 P3 C40 C45 -88.5(5)
Cu2 P3 C40 C45 150.1(4) .
C52 P3 C40 C41 -164.7(4)
C46 P3 C40 C41 85.8(4)
Cu2 P3 C40 C41 -35.5(5)
C45 C40 C41 C42 0.1(9)
P3 C40 C41 C42 -174.5(5)
C40 C41 C42 C43 -1.3(10)
C41 C42 C43 C44 1.3(12)
C42 C43 C44 C45 0.0(13) .
C43 C44 C45 C40 -1.2(12)
C41 C40 C45 C44 1.1(10)
P3 C40 C45 C44 175.5(6) .
C52 P3 C46 C51 -105.0(5)
C40 P3 C46 C51 2.7(5)
Cu2 P3 C46 C51 128.7(4)

S5)
S)
)



C52 P3 C46 C47 79.6(5)
C40 P3 C46 C47 -172.6(4)
Cu2 P3 C46 C47 -46.7(5)
C51 C4d6 C47 C48 -1.0(9)
P3 C46 C47 C48 174.5(5)
Cde6 C47 C48 C49 -0.2(10)
C47 C48 C49 C50 1.6(10)
C48 C49 C50 C51 -1.6(10)
C49 C50 C51 C46 0.4(9)
C47 C46 C51 C50 1.0(8)
P3 C46 C51 C50 -174.4(4)
C40 P3 C52 C57 60.2(6)
Cd6 P3 C52 C57 167.6(5)
Cu2 P3 C52 C57 -69.7(6)
C40 P3 C52 C53 -122.4(6)
C46 P3 C52 C53 -14.9(0)
Cu2 P3 C52 C53 107.7(6)
C57 C52 C53 C54 -3.4(12)
P3 C52 C53 C54 179.2(7)
C52 C53 C54 C55 0.4(15)
C53 C54 C55 C56 2.7(1l6)
C54 C55 Cb6 C57 -2.7(16)
C55 C56 C57 C52 -0.3(14)
C53 C52 C57 Cb6 3.4(11)
P3 C52 C57 C56 -179.0(7)
C70A P4 C58 C59 4.4(5)
Co4 P4 C58 C59 -105.2(4)
C70 P4 C58 C59 -4.7(5)
Cu2 P4 C58 C59 127.1(4)
C70A P4 C58 C63 -177.9(5)
Co64 P4 C58 Co63 72.4(4)
C70 P4 C58 C63 173.0(
Cu2 P4 C58 C63 -55.3
C63 C58 C59 C60 -1.
P4 C58 C59 C60 176.
C58 C59 Ce60 Col -1.
C59 C60 Ce6l Co62 2. 3
C60 C6l C62 C63
C6l C62 C63 C58
C59 C58 C63 C62
P4 C58 C63 C62 —174
C70A P4 C64 Co5 70.4
C58 P4 Co4 Co5 178.0
C70 P4 C64 C65 73.6(
Cu2 P4 Co64 C65 -54.1(4)
C70A P4 C64 C69 -108.0(6)
C58 P4 C64 C69 -0.4(5)
C70 P4 C64 C69 -104.8(5)
Cu2 P4 C64 C69 127.5(4)
C69 C64 C65 C66 1.3(9)
P4 C64 C65 Co6 -177.2(5)
Ce4 Co5 Ce6 Co67 -1.2(10)

)
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)
)
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C65 C6b6 C67 C68 0.4 (11
C66 C67 C68 C69 0.3(12
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Cé67 C68 C69 Co4 -0.2
C65 Co64 C69 C68 -0.6
P4 C64 C69 C68 177.8
C70A P4 C70 C71 -168

(10)

(

(

(
C58 P4 C70 C71 -71.9(

6

(

0
)
)
)
)

Ced4 P4 C70 CT71 32.7(
Cu2 P4 C70 C71 158.2
C70A P4 C70 C75 12(4) .
C58 P4 C70 C75 108.3(5) .
Ce4 P4 C70 C75 -147.2(5)
Cu2 P4 C70 C75 -21.6(6)
c75 Cc70 C71 Cc72 0.0 . . .
P4 C70 C71 C72 -179.8(8)
C70 C71 Cc72 C73 0.0

C71 C72 C73 C74
C72 C73 C74 C75
C73 C74 C75 C70
C71 C70 C75 C74 .
P4 C70 C75 C74 179.8(8) .
C58 P4 C70A C71A -102.1(6)
Ce4 P4 CT7T0A CT71A 5.1(7)

C70 P4 C70A CT71A -16(3)

Cu2 P4 C70A C71A 132.3(6)
C58 P4 C70A C75A 85.3(5)
C64 P4 CT70A C75A -167.6(4)
C70 P4 C70A C75A 171 (4)

Cu2 P4 C70A CT75A -40.4(5)
C75A C70A C71A C72A 0.0

P4 C70A C71A CT72A -172.2(9)
C70A C71A C72A CT73A 0.
C71A C72A CT73A C74A 0.
C72A CT73A C74A C75A 0.
C73A C74A C75A C70A O.
C71A CT70A C75A C74A 0.
P4 CT70A CT75A C74A 173.
C88 P5 C76 C81 -158.2(
C82 P5 C76 C81 95.0(4)
Cu3 P5 C76 C81 -38.0(4)
C88 P5 C76 C77 28.1(5) .
C82 P5 C76 C77 =78.7(5)
Cu3 P5 C76 C77 148.3(4)
C81 C76 C77 C78 0.8(9) .
P5 C76 C77 C78 174.5(5) .
C76 C77 C78 C79 -1.5(11)
C77 C78 C79 C80 1.7(12) .
C78 C79 C80 €81 -1.2(11)
C77 C76 C81 C80 -0.3(8) .
P5 C76 C81 C80 -174.2(4)
C79 C80 C81 C76 0.5(9)
C76 P5 C82 C83 -167.8(4)
C88 P5 C82 C83 85.3(4)
Cu3 P5 C82 C83 -39.1(4)
C76 P5 C82 C87 9.2(5)

C88 P5 C82 C87 -97.6(5)

1
9
5
4
5
)
4

)

O O O O
O O O O
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Cu3 P5 C82 C87 138.0(4)
C87 C82 C83 €84 0.3(7)

P5 C82 C83 C84 177.5(4)
C82 C83 C84 C85 -0.8(8)
C83 C84 C85 C86 0.9(10) .
C84 C85 C86 C87 -0.6(11)
C85 C86 C87 C82 0.1(10)
C83 C82 C87 C86 0.1(8)

P5 C82 C87 C86 -177.0(5)
C76 P5 C88 C89 -124.3(5)
C82 P5 C88 C89 -19.0(5)
Cu3 P5 C88 C89 112.5(5)
C76 P5 C88 C94 62.2(4)

C82 P5 C88 C94 167.4(4)
Cu3 P5 C88 C94 -61.1(4)
C94 C88 C89 C90 2.0(9)

P5 C88 C89 C90 -171.6(5)
C88 C89 C90 C91 -0.6(11)
C89 C90 C91 C92 -0.8(11)
C90 C91 C92 C94 0.7(10)
C89 C88 C94 C92 -2.1(8)

P5 C88 C94 C92 171.9(4)
C91 C92 C94 C88 0.7(9)
Cl01 P6 C95 C96 -156.6(4)
C107 P6 C95 C96 96.1(4)
Cu3 P6 C95 C96 -32.5(5)
Cl01 P6 C95 C100 22.4(5)
Cl107 P6 C95 C100 -84.9(5)
Cu3 P6 C95 C100 146.5(4)
C100 C95 C96 C97 0.0(8)

P6 C95 C96 C97 179.0(5)
C95 C96 C97 €98 0.0(10)
C96 C97 C98 C99 0.5(10)
C97 C98 C99 C100 -1.1(10)
C98 €99 C100 CS5 1.1(10)
C96 C95 C100 C99 -0.5(8)
P6 C95 C100 C99 -179.5(5)
Cl107 P6 C101 C106 -168.9(4)
C95 P6 C1l01 C1l06 83.2(4)
Cu3 P6 C101 Cl106 -40.7(4)
Cl07 P6 C1l01 C102 11.5(5)
C95 P6 C101 C102 -96.4(5)
Cu3 P6 C101 C102 139.7(4)
Cl06 C101 C102 C1l03 -0.3(8)
P6 C101 C102 C103 179.2(4)
Cl101 C102 C103 C104 -0.2(9)
Cl102 C103 C104 C105 0.9(10)

Cl103 C104 C105 C106 -1.2(10)

Cl102 C101 Cl06 C105 0.1(8)
P6 C101 C106 C105 -179.5(4)
Cl104 C105 C1l06 C101 0.7(9)
Cl101 P6 C107 C112 91.9(4)
C95 P6 C107 Cl12 -162.5(4)
Cu3 P6 C107 Cl12 -35.2(4)
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Cl101 P6 C107 C108 -82.5(6)
C95 P6 C107 C108 23.1(6)
Cu3 P6 C107 C108 150.4(5)

Cl12 C107 c108 C109 -0.2(10)

P6 C107 C108 C109 174.2(6)
Cl107 Cc108 Cc109 C110 -0.1(13)
Cl108 C109 C110 C1l11 -0.3(14)
Cl109 C110 C111 C112 1.0(11)
Cl108 C107 C112 C111 0.9(8)
P6 C107 C112 C111 -173.9(4)
Cl110 C111 cC112 C107 -1.3(9)

loop

_geom_hbond atom site label D
_geom _hbond atom site label H
_geom_hbond atom site label A

_geom hbond distance DH
_geom_hbond distance HA
_geom_hbond distance DA
_geom_hbond angle DHA
_geom_hbond site symmetry A
N2 H2N Br2 0.849(19) 2.60(2
N3 H3N Brl 0.853(19) 2.37(2

) 3.424(4)
) 3.223(3)

_diffrn measured fraction theta max

_diffrn reflns theta full

_diffrn measured fraction theta full

_refine diff density max
_refine diff density min -
_refine diff density rms

===end

1.529
1.227
0.087

0.998
25.00
0.998



