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Abstract

The commercially-available metathesis pre-catalyst M,; has been evaluated alongside new complex
[RuCly((3-phenyl)indenylidene)(PPhy)(SIPr®™€)| (1), which bears a para-methoxy-substituted N-
heterocyclic carbene ligand. Several model metathesis reactions could be conducted using only parts-
per-million levels of ruthenium catalyst. The effects of the different NHC ligands on reactivity have

been explored.

Introduction

N-heterocyelic carbenes (NHCs) are one of the most important types of ligand in modern
organometallic chemistry."* To allow the fine-tuning of the electronic’ and steric’ properties affecting
the catalytic properties of the metal centres to which they are co-ordinated, numerous NHC ligands
have been reported in the literature.” In particular, NHCs have played key roles in gold® and

palladium’ catalysis, and have proved to be a breakthrough in ruthenium-catalysed olefin metathesis.®



' Indeed, since the introduction of heteroleptic NHC-phosphine ruthenium olefin metathesis

11, 12

catalysts (e.g. Figure 1), they have surpassed the activity of the previous generations of
bis(phosphine) complexes.™ ' This improvement is due to factors such as the increased affinity of the
14€” species for alkene over phosphine," the lower energy differences between active and inactive 1y~

complexes,' and the increased stability of the alkylidenes."”
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Figure 1. Common commercially-available pre-catalysts.

The required ligand sphere for a given olefin metathesis reaction can vary considerably,
depending on the needs of the reaction to be catalysed." In particular, by tuning the electronic and
steric properties of the NHC ligand, it is possible to modulate the reactivity of the catalyst, taking into
account the structure of the substrates. However, it 1s not always casy to predict how a structural
change at the NHC can affect olefin metathesis activity. For example, when IMes is compared to its
bulkier analogue IPr (which bears two isopropyl substituents on the N-aryl moiety), the latter shows
higher catalytic activity. If IPr and the saturated analogue SIPr are compared, there is a considerable
difference in reactivity, with the latter affording metathesis at very low catalyst loadings.'> " A
similar trend is apparent between IMes and SIMes, but there is not yet a simple explanation for why
saturated NHCs are better ligands for olefin metathesis catalysts. Further investigation of the effect of
ligand properties on metathesis catalyst activity are therefore required, which can often be explored by
systematic changes to the ligand sphere. The use of established metrics such as TEP* and percent
buried volume (%Vy,,)" ** can allow ligand propertics to be quantified, while the measurement of the
rates of key processes” such as initiation allows some insight into which aspects of the reaction
mechanism are affected by these changes. Methoxy-functionalised NHCs* have been shown to be
excellent ligands for palladium catalysts, compared to the corresponding parent NHCs.** Plenio has
synthesised a range of para-substituted (S)IMes derivatives and explored their properties by various
spectroscopic and electrochemical means, and established that para-substitution of the NHC ligand

does indeed affect the properties of the transition metal centre.”® We therefore wished to explore their



use as ligands for metathesis pre-catalysts, comparing 1 with the recently discovered and already
commercially available M,;; while only a preliminary evaluation of the catalytic activity of the latter
has been disclosed, it has shown very high activity in olefin metathesis, and a full evaluation of its

properties is warranted.

Results and Discussion

Synthesis and Characterisation of [RuCl,((3-phenyl)indenylidene)(PPh;)(SIPrOMe)] (1)
We have previously reported the synthesis, characterisation, and catalytic testing of [RuCly((3-
phenyl)indenylidene)(PPhs) (SIPr)] (Ma3)."* *” This complex shows promising activity in RCM and
CM with less hindered substrates, reaching full conversion at 1 mol% of catalyst loading in only 0.5
h. However, the complex is not capable of promoting metathesis transformations with more hindered
substrates.

New complex 1 was prepared in order to investigate how modulating the electronic nature of
the aryl ring, with minimal steric changes, might affect the catalytic activity of the resulting complex.

2328 it was found

The synthesis and characterisation of SIPr®¢ have been previously reported by us;
that it typically has a similar steric impact to SIPr, but is slightly more c-donating and less 7-
accepting. Using a method analogous to the reported procedure for the synthesis of Mas,”” complex 1
was obtained in 82% yield as an analytically-pure red solid (Scheme 1). This new complex was

characterised by 'H, "C{'H}, and *'P{"H} NMR spectroscopy (see the Supporting Information).
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Scheme 1. Synthesis of complex 1.

In order to evaluate the steric impact of the NHC in each complex, crystals suitable for X-ray
diffraction analysis were obtained by slow diffusion of pentane into a concentrated dichloromethane
solution. Representations of these crystal structures can be found in Figure 2, while key structural
properties of each complex, plus those of [RuCly((3-phenyl)indenylidene)(PPh;)(IPr)] (2)," are
recorded in Table 1. Percent buried volumes (%Vbur)4 were calculated using the Samblca web

21

application.” The structural features of the three complexes are very similar, with only small

differences in Ru-Cl, Ru-C and Ru=C bond lengths. All three complexes exhibit the same distorted



square-based pyramidal geometry. The Ru-P distance in 1 is slightly shorter than in M,;, which may
be indicative of increased d to m* backbonding in the former complex. The Ru-P distance in 2 is
shorter still, which might be attributed to the same effect, as unsaturated NHCs are known to be
poorer -acceptors than the corresponding saturated ligands.”** In complex 1, the torsion angle in the
backbone of the NHC is larger than in My; by 10°. This difference might be due to the reduced
mobility of the aryl ring due to the mesomeric effect of the para-methoxy substituent which might
force the imidazolium ring into a more distorted conformation. Notably, this is the only structural

difference that does not concern the throw-away ligand.
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Figure 2. Molecular structures of complexes My; (left) and 1 (right), determined by X-ray
crystallographic analysis; thermal ellipsoids are drawn at 50% probability, and H atoms are excluded

for clarity.

Table 1. Selected bond lengths (A) and angles (°) in complexes My, 1 and 2.

Complex My3 1 2
Ru(1)-CI(1) (A) 2.3690(13) 2.3660(11) 2.373(3)
Ru(1)-ClI(2) (A) 2.3812(14) 2.3795(11) 2.387(2)
Ru(1)-P(1) (A)  2.4204(17) 2.4017(11)  2.368(2)
Ru(1)-C(1) (A)  2.092(6) 2.101(4) 2.129(8)
Ru(1)-C(31) (A)  1.850(5) 1.850(4) 1.822(7)
CI(1)-Ru(1)-CI1(2) (®) 166.38(5) 164.85(4) 166.58(8)
C(1)-Ru(1)-P(1) (®) 162.30(14)  162.72(11)  164.7(2)
C(1)-Ru(1)-C(31) ©) 103.1(3) 103.14(15) 102.1(3)
N@2)-C(3)-C(4)-N(5)  (°)  9.8(5) 22.1(4) 1.8(11)
% Vi 31.8% 32.0% 31.1%

Pre-catalyst initiation

The pre-catalyst initiation event determines the rate at which the active catalyst is formed during the
reaction, and is therefore an important parameter. Recently, we have determined the activation

parameters of My; and other ruthenium indenylidene complexes using [*'P, *'P] EXSY experiments,



and kinetic studies of their reactions with butyl vinyl ether While most complexes initiated via a
dissociative mechanism (phosphine dissociation to yield a 14¢ species, followed by alkene co-
ordination), it was found that M,, actvally initiates vig an interchange mechanism (concurrent
phosphine dissociation and alkene co-ordination via a single transition state). We therefore wished to
elucidate whether 1 and 2 initiated via the dissociative or interchange mechanism, and how the NHC
ligand affects this itiation rate. Notably, interactions between the NHC N-aryl substituents and the
ruthenium carbene fragment have been postulated to be important to the electronic structure and
initiation behaviour of metathesis pre-catalysts.”™®

Initiation rates for 1 and 2 were measured using two methods: [*'P, *P] EXSY experiments in
the presence of added PPhs, where the exchange rate of the signals for free and bound phosphine were
measured (Table 2); and reaction with butyl vinyl ether which irreversibly forms a metathesis-
inactive Fischer carbene species® under conditions where phosphine dissociation is rate-determining
(Table 3)." Unfortunately, the initiation parameters of 2 could not be measured using the former
method due to competing decomposition at the temperatures necessary to effect measurable rates of
phosphine exchange. These data reveal that there is very little difference in the activation parameters
for the initiation of these complexes. Errors in the entropy measurements are quite large, due to the
need to extrapolate to infinite temperature, but enthalpy measurements are slightly more reliable.
Complex 2 initiates slightly faster than Ma; or 1, perhaps due to the reduced m-accepting ability of IPr
versus SIPr or SIPr°™¢. 1 initiates only very slightly faster than M,;, which is consistent with the
relatively small difference in TEP between the NHCs on each complex.”

Table 2. Activation parameters for M,; and 1 determined using [*'P, >'P] EXSY experiments.

M, 1
AH* /keal mol™ 27+ 1 261
AST fcal K ' mol” 21+ 4 19+1
AG* fkecal mol™ 21+2 20=1

Table 3. Activation parameters for M,,, 1 and 2 determined by reaction with butyl vinyl ether.

M., 1 2
AH355.2 ¢ /keal mol™ 2542 24+2 23+4
AShgax/cal K mol”  14+9 11+5 1+11
AGh355.2 ¢ /keal mol™ 21+ 4 21+2 22+5

famt (288.2K) /8™ 556x10° 6.01x10° 8.49x 10"



Metathesis Activity

The activities of M,; and 1 were evaluated in a series of metathesis reactions. Complex 2 is already
known to be a poor metathesis complex from our carlier study of IPr- and IPr*-bearing complexes,"
so was not evaluated further. To fully compare the activity of Ma,s, evaluate the limits of this catalyst
and draw out differences in activity between M,; and 1, the efficiency of these catalysts was evaluated
at low catalyst loadings (100 — 500 ppm) (Table 4).** * As shown in the table, it is possible to
achieve the RCM of less hindered substrates using only 100 ppm of the ruthenium catalyst. As the
steric bulk around the reacting alkene termini is increased, the reactivity drops slightly. requiring the
usc of slightly higher pre-catalyst loadings. Interestingly, complex 1 performs slightly better than M,,
for substrates with very little steric bulk, although differences in reactivity are relatively small, but
performs more poorly when steric bulk is added (e.g. entries 1 and 2, where simple methylation of one
alkene leads to a four-fold drop in conversion). On balance, M, still appears to be the more useful
pre-catalyst. The highest TON achieved for M,; is with substrate 3, reaching 32% conversion at 20
ppm of catalyst loading in only 1 h (TON 1.6 x 10° and TOF 4.4 x 10° sec™). In TON terms, this
makes M,z one of the best catalysts for the RCM of less hindered substrates. Notably, a low pre-
catalyst loading not only has cost benefits, but simplifies purification, particularly if high-purity
pharmaceuticals or materials are being prepared; the use of 100 ppm of ruthenium catalyst to prepare
a molecule of mass 500 g mol” would render the ruthenium content only 20 mg/kg (20 ppm) before
work-up and any purification steps.

In cross-metathesis reactions at low pre-catalyst loading, the activity of the two catalysts is
very similar in terms of both stereoselectivity and activity (Table 5). A greater than 20:1 £/Z ratio
was achieved in each reaction. Interestingly, 1 appears to be slightly more selective for the formation
of the dimer product in entry 2, which might be due to slightly more steric bulk, although this is quite
far removed from the alkene terminus.

Due to the high activity of M,; with different substrates at low catalyst loadings, and therefore
the potential utility in industrial applications, different solvents have been evaluated at low catalyst
loadings using substrate 3 as a model. Many industries, particularly the pharmaceutical industry, are
reducing their usage of less acceptable solvents (such as DCM) and replacing them with more
environmentally-friendly alternatives.*™* As can be seen in Table 6, M,; shows excellent
compatibility with green solvents, and can be used under neat conditions (bold entries), accessing
product 4 quantitatively and with very low catalyst loadings in solvents such as methyl iso-butyl
ketone.

While these experiments are a good indication of the outcomes of some prototypical
metathesis reactions, further information on the comparison of M,; and 1 was desired. Therefore,
kinetic experiments were carried out, in which the RCM of 3 to form 4 (catalysed by each complex)
was monitored by 'H NMR spectroscopy (0.5 mol L™ 3 in toluene-d;, catalysed by 250 ppm M,; or 1,

at 288 K). Concentration versus time profiles for the reactions can be found in Figure 4(a). Only a



Table 4. Evaluation of 1 and My, at low catalyst loadings, for model ring-closing olefin and enyne

metathesis reactions.”

EntrySubstrate Product Cat Loading Conv
EtO,C_ COEt BtO,C, COEt ] 100 ppm  92%
1 =
3 = 4 My 100 ppm  93%
EtO,C_ COLE BOC, COEt ] 100 ppm  25%
2 =
5 ¢ My, 100 ppm =99%
Te 18 1 100 ppm  >99%
c T W <N7
7 —/ g M;; 100 ppm  96%
OYPh OYPh 1 100 ppm  37%
4 %\/N\/\ N

0 10 M,; 100 ppm 80%

5 W

1

EtO,C_ CO,Et EtO,C, CO:EL ] 150 ppm  >99%
i 12

M,; 200 ppm 89%

1 500 ppm  80%

LN y ji7
7 — w4

// 13 \ =3 14 My 300ppm  >99%
P'j’io Phol 0

// 15 \ }716

EtO,C_ CO,E EtO,C_ CO.Et 1 500 ppm  93%
6 2

=
17 4 My 500ppm  89%

1 500 ppm  83%

=]

M,; 500 ppm  74%

® Reaction conditions: substrate (0.25 mmol), Ru complex, 0.5 mL DCM (0.5 mol L), under argon at
room temperature (ca. 25 °C) in a pierced vial in the glovebox for 1 h. ® Conversions determined by

"H NMR spectroscopy; average of two experiments.



Table 5. Evaluation of 1 and M»; at low catalyst loadings for model cross-metathesis reactions.”

[Ru]
Ry + N COMe oL RaNwCOoMe + ROAw~g
(2eq.) 18 2Ulp, 1.1,
Ny, 5h
) CM  product Dimer (%) )
Entry  Substrate Cat Loading E/Z ratio
(%0)
1 500 ppm 51 3 >20:1
TBDMSOM
1 19
My 500 ppm 34 2 >20:1
0 1 250 ppm 50 23 >20:1
2 Ph)J\o/\/\
20 Ms 250 ppm 54 13 >20:1

# Reaction conditions: substrate (0.25 mmol), [Ru] complex, 0.5 mL DCM (0.5 mol L"), under argon
at room temperature (ca. 25 °C) in a pierced vial in the glovebox for 5 h. ® Conversions determined by

'"H NMR; average of two experiments.



Table 6. Evaluation of complex M,; at low catalyst loadings in a number of solvents.”

Entry  Solvent [Mz] (ppm)  Conv. (%0)

1 500 =99
acetone

2 100 97

3 500 =99
CPME

4 100 =99

5 500 =99
DCM

6 100 =99

7 1,2-DME 500 =99

8 1,4-dioxane 500 18

g isopropanol 500 55

10 methyl iso- 500 =99

11 butyl ketone 100 99

11 2- 500 =99
methyltetra-

12 100 79
hydrofuran

13 MTBE 500 =99

14 THF 500 =99

15 500 =99
toluene

16 100 =99

17 500 =99
neat

18 100 98

* Reaction conditions: 3 (0.25 mmol), M,s;, 0.5 mL DCM (0.5 mol L"), under argon at room
temperature (ca. 25 °C) in a pierced vial in the glovebox for 1 h. Conversions determined by 'H

NMR; average of two experiments.
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Figure 4. Kinetic data for the RCM of 3 (0.5 mol L™, toluene-d;, 288 K with 250 ppm pre-catalyst),
monitored by "H NMR spectroscopy: (a) concentration/time profiles; (b) first order treatment of
kinetic data; SIPr in blue, SIPr*™¢ in red.

modest difference in RCM rate was encountered. Treatment of the first three half-lives of kinetic data
revealed excellent first order behaviour. Rate constants for the reactions could be extracted (kg =

5.28 x 10™ 8™ for Mys; ks = 3.99x 10* 8™ for 1) (Figure 4 (b)).

DFT Calculations

The use of DFT calculations to explore the potential energy surfaces of metathesis reactions is
potentially very valuable, assisting in the rationalisation of reaction outcomes (both in terms of pre-
catalyst design and substrate structure).”™ Metathesis is a complex sequence of multiple steps,
rendering it rather difficult to experimentally study key steps in isolation. In addition, these methods
hold promise for the prediction of the efficacy of complexes that have not yet been synthesised.

The potential energy surfaces (PESs) were modelled for the reactions of three complexes with
cthene: M,;, 1 and complex 21 which bears para-nitro substituents on the NHC aryl rings (which has
not yet been synthesised) (Figure 5). The latter PES was explored to identify whether the synthesis of
a less electron-rich system might be advantageous, as well as to identify any key trends. Notably,
energy differences between intermediates with different aryl ring substituents are rather small (0.7 —
3.5 keal mol™). The SIPr™™° complex 1 is predicted to initiate slightly faster than M,s, in agreement
with experiments, with an upper barrier 0.4 kcal mol” lower in energy than for 1. Furthermore, we
conducted calculations with complex 21, for which the upper barrier increases by 1.4 keal mol”,
demonstrating that more electron-donating groups in the para position of the N-aryl rings lead to
slightly faster initiation. Bearing in mind the electronic nature of this trend, previously reported by
Cavallo et al.,” we confirmed that the sterics of the NHC ligand are not modified by the substitution
of the N-aryl ring; all three NHCs are within a narrow window of %}, that covers only 0.4%.
Previous estimates of the error in %/}, suggest that only differences of ca. 2% or more are

meaningful
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Figure 5. PESs for the metathesis of ethene by 1, M,; and 21.

However, other key intermediates on the PES, such as 1*-complexes and MCBs, are higher in
energy (with respect to the pre-catalyst) for the para-substituted analogues, as are the barriers between
these species which may explain the poorer performance of 1 in some metathesis reactions. The
differences are typically very small, suggesting that para-substitution of the NHC aryl rings of SIPr-

type NHCs is not a promising way in which to develop new and more active series of pre-catalysts.

Conclusions

In conclusion we report the synthesis of a derivative ruthenium complex bearing a para-methoxy
substituted SIPr ligand and compared its reactivity with the SIPr-bearing analogue M,;. Both
complexes are able to catalyse RCM of less hindered olefins at very low catalyst loadings and are
compatible with a range of solvents, including a number of solvents that are acceptable on scale in
industrial applications. In particular, M,; delivers the best activity across a range of substrates. Even
though the difference in properties between 1 and M,; is minimal, the two complexes show
differences in reactivity. Complex 1 proved to be more influenced by the steric environment than M,;.
DFT calculations showed that differences between SIPr and SIPr®-based catalysts were typically
very small, with the latter ligand favouring a slight increase in initiation rate, but rendering
intermediate species generally higher in energy. NHCs such as SIPr™ are thercfore unlikely to bring
benefits to the field of metathesis.
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Experimental

General information:

All reagents were used as received. Dichloromethane and toluene were dispensed from a solvent
purification system from MBraun. Catalyst syntheses were performed in a MBraun glovebox
containing dry Ar and less than 1 ppm oxygen. 'H, *'P{'H}, and “C{'H} Nuclear Magnetic
Resonance (NMR) spectra were recorded on Bruker Avance 300 or Bruker Avance II 400 Ultrashield
NMR spectrometers. The EXSY experiments were recording using the previous procedure. M,; was
purchased from Umicore and used as received. Compound 19 was synthesised in accordance with the
reported procedure. Elemental analyses were performed at the London Metropolitan University.
Solvents were dried and degassed according to the literature. SIPr™¢ was synthesised according to the
previously reported procedure. Substrates 1,3, 4,5, 7,9, 11, 13, 15, 17, 20, 21 and products 2, 4, 6, 8,
10, 12, 14 and 18 have previously been described in the literature.*”

Synthesis of [RuCL(SIPr°")(PPh;)(3- phenylindenylidene)](1):

In the glovebox, My, (1.00 g, 1.13 mmol) and SIPr"™¢ (914 mg, 1.2 mmol)) were charged to a
Schlenk flask and dissolved in toluene (3 mL). The reaction was taken out of the glovebox and stirred
at 40 °C for 5 h under Ar. After this time, the mixture was allowed to cool to RT and the solvent was
removed under vacuum. The remaining solid was recrystallised from a mixture of dichloromethane /
pentane. The mixture was filtered, washed with cold methanol (2 x 5 ml) and cold hexane (8 x 25
mL), affording [RuCl,(SIPr®*)(PPhs;)(3-phenylindenylidene)] (1) (750 mg, 0.49 mmol, 44%) as a
microcrystalline solid. "H NMR (C4Ds, 400 MHz): 6 = 8.04 (d, T = 7.2 Hz, 1 H), 7.74 (d, ] = 7.9 Hz,
2H), 7.38 (m, 8H), 7.21 (m, 2H), 6.92 (m, 16H), 6.83 (d, J = 3.2 Hz, 1H), 6.63 (m, 1H), 6.45 (d, J =
2.9 Hz, 1H),; 6.26Ad,.J = 2.9 Hz; TH), 3.53 (s, 3H) 3.10:(s, 3H) 1.77 {d..J =65 Hz 3H), 1.57 (d; 1=
6.5 Hz, 3H), 1.77 (d, ] = 6.5 Hz, 3H) 1.20 (m, 13H) 0.85 (m, 9H) ppm. "C{'H} NMR (CD,Cl,, 75
MHz): 6 = 299.9, 160.9, 159.9, 152.2, 151.5, 149.9, 149.2, 143.0, 141.3, 140.8, 139,3, 137.2, 135.1,
132.1, 131.7, 130.9, 130.7, 129.3, 129.3, 129.1, 127.0, 116.1, 110.6, 110.4, 108.7, 116.7, 55.2, 54.7,
54.2,34.230.4,29.4,29.0 27.8,27.2,27.0, 26.9, 25.8, 24.2, 24.0, 23.9, 22.7, 22.3 ppm. *'P{'H} NMR
(162 MHz, CsDg) & = 29.89 ppm. Anal. Caled for CsHs;CLN,O,PRu C, 69.26; H, 6.28; N 2.61;
Found: C, 69.10; H, 6.37; N, 2.70.



General procedure for RCM and Enyne reactions:

Inside the glovebox stock solutions were prepared of substrate (2.5 mmol/1 mL) and catalyst (0.025
mmol/4 mL) in the appropriate solvent. An aliquot of substrate was then measured into a 4 mL vial,
then a volume of the same solvent required to reach a concentration of 0.5 M was added, followed by
a corresponding aliquot of the catalyst to reach the desired catalyst loading. The reaction was stirred

1 - - - -
for 1 h and "H NMR. of the reaction mixture was recorded to determine conversion.

General procedure for CM reactions:

Inside the glovebox stock solutions were prepared of substrate (2.5 mmol/1 mL) and catalyst (0.025
mmol/4 mL) in the appropriate solvent. An aliquot of substrate was then measured into a 4 mL vial,
then a volume of the same solvent required to reach a concentration of 0.5 M was added, followed
with a corresponding aliquot of the catalyst to reach the desired catalyst loading. After this, two
equivalents of the electron poor olefin (0.5 mmol) were added. The progress of the reaction was
monitored by 'H NMR. At reaction completion solvent was removed under vacuum and the crude
residue was checked by '"H NMR. Conversion was determined by 'H NMR spectroscopy by

integrating the characteristic signals for allylic proton resonances.

NMR initiation kinetics with butyl vinyl ether:

Inside a glovebox, 400 pL of a stock solution of complex in toluene-d; (0.0106 mmol/400 pl.; 0.1325
mmol/5 mL) and an amount of toluene-d,; so that the total volume of the solution after addition of
butyl vinyl ether was 600 pl. were introduced into a screw-cap NMR tube. The solution was left to
equilibrate at the desired temperature, and then the butyl vinyl ether (in equivalents relative to [Ru])
was injected into the solution; the progress of the reaction was followed by *P{'H} and '"H NMR

every 10 min.

Supporting Information

Electronic Supplementary Information (ESI) available: Characterisation data for new complexes and
details of catalytic experiments. See DOI: 10.xxxx/xxx/. Crystallographic data can be obtained from
the Cambridge Crystallographic Data Centre for 1 (999049) and M,; (999050) free of charge via their

website at www.ccde.cam.ac.uk/data_request/cif.
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TOC Synopsis
The commercially-available metathesis pre-catalyst M,; has been evaluated alongside new complex [RuCly((3-

phenyl)indenylidene)(PPhs )(SIPr°*)] (1), which bears a para-methoxy-substituted N-heterocyclic carbene ligand

in numerous metathesis reactions.



Evaluation of an Olefin Metathesis Pre-catalyst
with a Bulky and Electron-Rich N-Heterocyclic

Carbene

Simone Manzini, César A. Urbina Blanco, David ]. Nelson, Albert Poater, Tomas Lebl,
Sébastien Meiries, Alexandra M. Z. Slawin, Laura Falivene, Luigi Cavallo, and Steven P.

Nolan®

Supporting Information

General procedure for the determination of activation parameters: ........................... s
Determination activation parameters of 1 via EXSY experiment:®...............cocooveiene 6
NMR data of [RuClx(SIPrOMe)(PPhs)(3-phenylindenylidene)] (1):.....ccceiieeeiienene 7
BT A U IO oo oo onmos omns omm s s s o 5 S 0 G G G RS RS 9
R P E TR TN ccesetonsecsesnsenmeraneseiae oot s RO 48



General procedure for the determination of activation parameters:
The Activation parameters were determined using the following equations:*

Free energy equation:
AG* = AH¥ — TAS?
Erying Equation

kT -act
k=K T e RT

i (k)_ AH* 1. (kb)+As*
T TTRTT N R/ TR

k = rate constant

R = universal gas constant = 8.3144 [J - mol-1 - K-1]
AG' = Gibbs free energy of activation

K = Transmission coefficient; usually assumed = 1
AH' = enthalpy of activation

ASt= entropy of activation

ks = Boltzmann's constant [ 1.381 - 10 J - K -1]
T = absolute temperature in degrees Kelvin [ K |

h = Plank constant [ 6.626 - 107" T - 5 |



i i i i 5
Determination of activation parameter error:

Sy, — 2ilyi — 91)°
Y T n—2

Sy,

v 2i(x — %)?

Sp =

B 2ix’
Sa = Sy/x\/n - Filmp—g)*

§ e = RS}

Sact = v (Sam)2 + (T Sase)?
Errory = tgze - Sy
t95% (n=2) =4.30
195% (n=3)=13.18
195% (n=4) =2.78
195% (n=10)=2.23
Sy/X = Model STD
Sy = slope STD

Sa = intercept STD



yi = experimental values on the y axis

¥; = calculated values on the y axis

n = number of experimental value

N =n-2=freedom degrees

xi = experimental values on the x axis

X = x; average values

t = t-student parameter correspondent with N freedom degrees at 95% of confidence value

b = slope

a = intercept

M23 OMeM23 19
AHF= 25+2 24+ 2 24 + 5 | kcal/mol
AS¥ = 14+ 9 11+£5 5+ 16 | kcal/mol *K
AGH298 = 214 212 22+ 7 | cal/mol
M23
T k(obs) 1/T In(k/T)

268.2 | 2.89E-05 | 3.73E-03 [ -16.0434
273.0 |7.86E-05| 3.66E-03 | -15.0606
278.2 | 1.64E-04 | 3.59E-03 | -14.344
283.4 |417E-04| 3.53E-03 | -13.4293
288.2 |8.21E-04|3.47E-03 | -12.7686

l\neoM23

T kiobs) YT In{k/T)
268.1 | 2.19E-05| 3 73E-03 | -16.3192
273.2 | 4.95E-05 | 3 66E-03 | -15.5246
278.2 | 1.22E-04| 3 59E-03 | -14.6403
283.5 | 2.64E-04|353E-03 | -13.888
288.1 | 5.54E-04| 3 47E-03 | -13.1613




19
T k(obs) [1/T In(k/T)
283.5| 3.14E-05]0.003527 | -16.0174
290.37 | 7.96E-05 | 0.003444 | -15.1095
296.9 | 0.000191 | 0.003368 | -14.2576
303.24 | 0.000534 | 0.003298 | -13.2494
219 . , . .
J20F03  330E03 340E-03 350E03  360E-03
2173 =
-135 %\ .\\ ® OMeM23
-14 B M23
-12552x + 30.819 \\l\vz_lzzmﬁzg -~ A 19
s $=0.9973 R2=0.9993 Linear (OMeM23)
15 | v=-11947x+26.071 ‘\\
i RZ=0.9957 \ \ Linear (M23)
-15.5 Linear {19}
-16 \5&
165
17




Determination activation parameters of 1 via EXSY e)ciperiment:6

SM-SIPROME-EXSY

T(K) X(A) X(B)[tm 1(AA) I(BB) IAB) I(BA) r K(s)
33215 0.095 0.905 1.1 78220 98310 21.780 1.690 1.922 1.048
33250 0162 0.838 1 79149 96213 20.851 3.787 3.410 0.604
343.01 0163 0.834 0.6 65820 93284 34180 6716 1704 2242
35277 0168 0.832 0.3 56.667 91.689 43.333 8311 1.161 8.654
361.36 0.156 0.845 0.1 61.650 92.910 38.350 7.090 1.312 20.030

T(K k() T In(k/T)

33215 1.048 0.003011 -5.758
33259 0604 0.003007 -6.311
343.01 2242 0.002915 -5.030
35277 8654 0002835 -3.708
361.36 20.030 0.002767 -2.893

L .
-3 LN
4 \ = 14517x + 37.337

- R?= 0.9976

= .5

k=

]
-6 N
'7 T | | 1
0.0027 0.0028 0.0029 0.003 0.0031
1T
EXSY My OMeM

DH*= 27+1 261 kcal/mol
DS*= 21+4 19 +1 cal/mol
DG= 21+2 20 +1 kcal/mol

Kinetic experiments with RCM 3:

Inside a glovebox, a stock of 575 pl. solution of substrate in toluene-dg was added in a
screw-cap NMR tube. The solution was left to equilibrate at the desired temperature, and then
25 pL of a stock solution of complex in toluene-dg (0.1325 mmol/5 ml.) was injected into the

solution; the progress of the reaction was followed by "H NMR every 10 min.



NMR data of [RuCL(SIPrOMe)(PPh;)(3-phenylindenylidene)] (1)

'H NMR of complex 1 in C¢Dy:
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13'C{IH} NMR of complex 1 in C¢Ds
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DFT Calculations

Table S1. coordinate data sets and absolute energies for DFT optimized complexes.

A-SIPr°™ 4183350182 au AB-SIPr™® 4182883084 au. B-SIPr°™® 20823641387 au.
Fu 0450116 0132077 0202039 Fu 0200522 -0.321003  0.1924574 RBu 0741983 1112734 0.058875
Cl 0555306 -0.319191  -2.174570 Cl 053699 -0518309 -1.989331 Cl 1.353191 1297079 -2.164745
Cl 0858135 0373330 2570679 Cl o 0457037 -0126578 2425268 Cl 1152842 1.961749 2226414
P 1.448507 2339739 0257232 P 3722817 1732353 -0.063655 O 5236235 2521708 1224260
Q6286519 -1.845481 0878274 Q7185888 0916345 1100817 O 6952563 1046140 -1.847813
1) 6687295 -2.255639 -1240114 1) 4350529 4643974 -1.720091 N 0319364 -1704082 1145694
N 0727981 -2635065 1137736 N -2464212 -2162572 1106103 i 2419886 -1126838 0689415
v 1459340 -2.632473 0818836 N -0501118 -31293806 0701359 (5 1.097840 0716878 0587278
(¢ 0315996 -1879332 0675622 ¢ -1.199097 -1.933071 0607392 & 1.125424 -2 846850 1622331
¢ -0295983 3988432 1366141 ¢ 2643183 23963608 1348075 [ 2552982 -2.283592 1597749
&, 1.219500 -3.833381 1653584 ¢ -1.212648 4107697 1547620 C o -1109021 -1887047 1119871
C 2145335 2394735 1033282 C 343414 1338467 1.083742 C 1898077 261146l 0060342
C 2839323 2837800 0127734 C 4583669 1507133 -0.009%64 C 3091232 2838824 0078048
C 4236502 2655593 0197711 C 5736651 0753828 -0.013731 C 3887869 2350707 1129722
C 4938244 2062151 0866851 C e d4887 0145083 1.0308¢4 C 3281331 -le38801 2184159
¢ 4242979 -1.681193 2032153 < 5140271 0269757 2104054 ¢ -13200801 -1393359 2208360
¢ 2837316 -1.861086 2151544 ¢ 39d7ETl -0desdll 2151503 C -D8TT43 3178875 -1.104793
C -2.152502 -3.604517 -1265320 C 4325149 -2490528 -11623382 C 0976621 47183896 -1.169341
C 2640813 5072998 -1285357 C 5379429 3620902 -1159762 C  -1259672 -2540747 -2.458151
¢ -2322547 -2.999853 -2656270 C 4273498 -1.802538 -2543153 ¢ -1292539 -0668378 3408856
¢ 2176564 -1.588345 3494731 ¢ 3052462 0349243 3 384666 C  -1263188 -1592327 4647932
¢ -2396755 2781450 4456752 ¢ 369841 -1.074856 4589700 C  -2013388 0655956 3727652
C 2839605 0.285938 4171199 < 271377 11112420 3739102 C 5917095 3174775 0162868
C 7058468 2322088 -0.214589 C -e090183 Q873009 0023518 C 3569764 0557479 0025195
53 2772068 -2434806  0.244848 53 0743342 3484201 00613290 C 4509060 0232961 0750816
C 3.858504 2003210  1.068770 C 1.945007 -3587620 (0828033 e} 5626473 (0748743 0.070588
3 5148007 1958551 0515425 3 3124107 3987705 0178800 9 5843313 0477747 -1.292780
8] 5391374  -2345347 -08133135 8] 3135795 4294706 -1.193391 [ 4941263 0351090 -1 985964
C 4323240 2798986 -1.608189 C 1935470 4234215 -1.931054 C 3.810877 0830378 -1342623
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-1.971550

-1.759057

-3.471905

-2.545967

0173823

-0.818822

-0700526

0.432331

0.945421

246553

2.608542

2.088330

0977155

-1.57784¢6

-2.956832

-3.80851¢6

-3.30723¢%

-1.942697

-1.087086

1.004686

0724989

1.699403

2964968

3255034

2287724

-1.817417

-2.485966

-3.632290

4122894
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4932052

5.244169

4859142

4.150817

3827991
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5884329
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-3.35157¢

4699418
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-4 976999

1.107899

1.236220

2573658

3.397205

4782338

5.282770

4409020

3.008387

2504101

3081155

2412677
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4.233747

2.947582

4. 146566

5021012
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3520298
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-1.318280
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3.097972

2781891

-2.134102
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-3.099043

0004686
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0.384968

0915382

0848931

0250195

-1.449107

-2.565233

-3. 164564

-2.662441

-1.552332

-0.955113

1.254219

1.008375

2065616

3381474

3636429

2.580588

2672987 -1.625764

2573063 -2347084

3.267631 -3.539037

4.133293  -4.024243

4235843 -3.31561¢%

3503900 -2.131845

0504659 -0.004726

-0752136

-1.744612
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-0.844077
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-4719365

-5.967382
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-5.817479

1.000464

0.800574

2.878163
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-3.548503

-3.931815

0183061

-2.005448

-0.686871

-0.311381

-1.050440

-2.32459%4

-0.643061

-0.24404%

-0716265

-2.290351

0494652

0449076

1.960578

-1.876929

-3.331028

-1.611418

0.827125

1.451691

0705325

1.563775

2.947226

4.182621

5.360412

5.258206

4056551

2886218

1184933

0.148377

-0.246271

0358293

1.360433

1764539
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-5.120120

-1.445007

-2727781

-2.971101

0409257

-2.538171

1867414

2.255161

3.035594

2.646943

-2.100827

-1.856798

-3.624156

-3.22579¢

-0.100198

-0.563591

-0.827673

-0.509925

-0.628733

-0.256008

0.226005

0332588

-0.049142

-1.354214

-2.339822

-2.844427

-2.372088

-1.338%¢5

-0.889598

0.946077

2636302

2607658

1.21563%

-0.7750120

2995695

-0.924071

-1.402824

-0.207145

-1.962748

-2.451656

-2.713282

-3.275078

3149023

4449379

4.970575



6.025483

5.609178

4.244113

-0.609613

-0.764179

1.558205

1.780771

<4.7770006

4829478

-1.083750

-3.712072

-2.53904%

-2.061733

-1.768088

-3.389261

-1.911987

-1.088486

-2.069038

-3.472487

-1.835112

-3.703718

-2.516894

-2.035918

-5.961064

-6.780352

-8.112317

6006235

4500215

2604318

5339287

3782544

4.047151

3984527

5456311

4105996

0.95618%

1674857

2805193

1.861176

28481838

2.996238

-4 745176

-4. 254732

-3.640981

-4704551

-2.984810

-1.258648

-3.613655

-5.138115

-5.559118

-5.668580

-2.002783

-2 75804

-3.631530

-1.485668

-3.748387

-2.889180

-2.628381

-0.335848

0.585762

-0.098838

-3.425130

-1.822456

-2.079028

-1.622072

-3.120843

-1.548273

-2.918662

-3.788030

-2.592807

0457624

-0.367687

-0071088

-3.04424¢

-5.29782¢

-5.505635

-1.154270

0247559

0.057273

0811754

2.533008

2695423

1262467

-1.100552

2.861273

-1.054934

-1.572281

-0.252614

-2.022259

-2.728602

-2.903223

-3.435401

3302151

4021172

4714026

5402655

4487737

3501150

5.083498

-0.336540

-1.165003

0.020450

1116806

-2.642671

2745225

3311599

3199293

4.512285

2291635

2.850343

3.986859

-1.655202

-0.700437

-2.069600

7119519

7.35307%

6.360022

-3.311122

-3.115582

-07TTT7941

-1.128298

-6.458729

-5.404558

-3.330318

-6.395449

-5.429503

-5.146045

-3.465131

-5.232914

-4.080254

-2.092202

-3.920141

-4.650378

-3.014789

-3.618011

2217724

-2.017271

-8.532770

-7.620879

-8.898175

4.069159

1.933474

1.054165

2.965213

1185522

1.959050

3143084

4.142148

3.087725

-1.255194

-1.433000

-0.571389

1457454
0257029
0738962
4110270
3587907
4123056
5128357
0877307
0.964835
2955536
3226229
4139034
4378637
1046117
1290569
2551318
0851782
2138567
0592632
1050578
1.692652
1.624518
1141607
0141548
1.189385
1.53444%
4069707
4489122
2.812077
-5.245583
-5.371024
4533143
1.485135
2936792
2.251017
3154921
5566277

-6.097983
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0.015471

0.639573

0628652

0.844793

2.550566

2571556

1.124245

-0.850323

2915074

-1.004958

-1.374029

-0.179510

-1.937330

-2.594826

-27787892

-3.339805

3.152580

4.363363

4888242

5467373

4018776

2.891437

4602195

-0.104185

-0.934392

0.279287

0735014

-2.9938438

2613627

2892287

2.807030

414564

2.251706

2599638

3.870453

-1.710789

-0.929500

-2.401738

-0.765732

-3.061823

-2.027472

-1.487973

-5.568747

-5.802045

-6.987628

6364130

5.110166

3345284

6401050

5167036

5.200679

4002128

5717316

4465629

1.894060

3404030

4416635

2718284

3806617

2.551307

2.085499

6.384436

7.383132

8134720

-2.272716

-4.547170

-3.335392

-0.991649

0.183938

-3.7%684¢6

-6.01956¢4

-8.127429

-7.984096

-5.769123

-1.084471

0.490182

1.327533

1.187783

4224438

-2.624985

-3.187282

1.378965

-0.588329

0275128

-0.226468

-1.517200

-0.323893

2654301

2.253649

2105876

-1.768414

-3.590312

-3.487305

-4.053548

-1.823342

-0 563864

-2. 277850

1201055

-0.250415

1391819

-0.380151

4247181

6335179

6221951

4.014208

0307304

-1.022250

0.052385

1.832087

2529286

5501126

4055939

2846116

4547424

0028232

-0.798338

0442366

0591014

-3.043958

2549044

2.801245

2788042

4131164

2.089851

2463181

3729778

-1.711231

-07779142

-2.247447

-2.369547

-4.138435

-3.830844

-4.08448%

-3.869251

-3.451900

-3.462117

-0.692805

-1.017765

-0.344147

0522099

0724526

-2.73078%

-3.625325

-2712499

-1.004272

-0.059696



1.036302

2951384

2.162482

1.178454

6 476642

6764483

8096316

-2.140362

-5.140929

<.36999¢

-2.113274

-0.58895%

-3.489937

-5.462460

<1787913

-8.112067

-6.146935

0235211

0097512

1.138784

2299736

2.408556

2845181

2.106529

-0.230923

1815734

-1.068190

2969893

5394883

7.098596

6345732

3931226

-5.465859

-3.693225

-2.050342

-3.536977

-2.126075

-3.788442

-2.567231

-0444827

3209876

4.565568

4161563

2404327

0.535882

0.328154

0664200

1168120

1.321991

5.081312

6870630

6533662

4364160

2556521

4.220344

5457126

5.164322

36081388

2347184

0488424

0242186

1746325

3518257

3788405

-2.365507

-3.921585

-3.645480

4022269

-3.334337

-2.682261

-2.668814

-1.564421

0500174

2.460547

3470312

2.505312

-3.360727

<.876784

-3.978602

-1.537135

-0.014568

-0.261376

1462019

3728246

4.246778

2538171

-2.11029%

-4, 145327

-5.023028

-3.845408

-1.827925

-1.919541

-2.463297

-1.3933930

0224465

0752961

-2.191390

0194109

0118573

-1.379509

4.115358

3798872

54385250

-3.319587

-2.450387

-0.364117

1.349518

Loo4541

-4.2997719

-6.405018

-7.561645

-6.598727

-4.514754

5.239391

5795747

5104701

3.835979

3.250746

6. 110675

6436136

4610329

2444603

2105241

3.912440

5.676508

7898063

8316431

6549885

-5.33957¢
-4.350988
-2.595487
-3.517966
4128611
-5.864769
-5.21919¢
0.392952
5430842
6.371381
4.806238
2.32907¢
1.530768
2.355191
4397634
5586938
4747797
4.396845
5.952493
5.395380
3.272650
1.733262
1.520609
3.207097
4. 699218
4. 879836
3.571359
-0.959504
-2.722329
-2.277418
-0.060756

1707332
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-2.538268

-4. 166039

-3.75387%

-4.119738

-3.749991

-3.343447

-3.303727

-0.930432

-0.630475

0430782

1.380358

1.262517

-2.976286

-4.041547

-3.138068

-1.143686

-0.067293

-no19287

1.858088

4207846

4663014

2783025

-1.976032

4091777

-4. 958646

-3.6937%4

-1.593632

-1.082713

-1.073033

0.033835

1138247

1.118497



BC-SIPro™e
FEu 0781407 1.036838
Cl 1216671 0493207
cl 1237935 2.147791
O 5433679 -189%4245
1) 6885601 0238052
N 0168063 -1473566
v 2298113 -1.129126
C 1002019 -0&75320
@l 0913951 -2516565
(62 2.368775  -2.060819
C 1289105 -1.562998
C 1896544 2509231
C 3301792 2633929
C 4073720 -1.849127
¢ 23430322 0953503
¢ 2036693 0800278
¢ -1.106232 -3.431124
C -1.2845%96 4912793
C 21448232 32255
¢ -1.384508 (0121321
C 1325961 0568937
C 2075805 1492216
¢ -6143932 2742011
C 3473320 0782779
(8] 4453321 0.114997
(¢ 5578000 0419366
8] 5766621 -0.154482
&, 4 332604 -1090155
(8] 3692967 -1431799
C 4379844 0.676350
3 5284393 0149341
L6} 4743903 2170522
53 2784530 2557679
C 3.255608 3917150
(¢ 2.677824 -2.649782
8] 7129373 0305672
C 1080579 1338968

-3060.9082852 aa.

-0.134128

-2.368758

1.883666

1.633017

-2.007364

1.504195

0957848

0.754828

2.243060

2100485

1.49634%

0.638733

0670755

1.547860

2425643

2427773

-0.298903

0103625

-1.790310

3.457%46

4.841026

3.566178

0742561

0191735

0721614

-0.061737

-1.332520

-1.815415

-1.061819

2143488

3.089762

2.233538

-1.56654 1

-0.994550

-3.00931¢6

-3.295565

-0.304651

c-SIProMe
Fu 0855704
Cl 0755942
Cl 1323943
O -5406138
1) 6933249
N 0203957
v 2.341075
C 1.060324
@l 0920647
(62 2370604
< -1.237191
C o -1.920093
¢ -3.3328554
< 4046824
¢ 3350776
¢ 1951940
C -1.188823
¢ -1.358840
< -1.614538
¢ -1.236385
C 0978431
¢ -1.983783
¢ -6.162842
C 3.544885
@] 4 412658
(¢ 5534255
8] 583967
&, 5044808
(8] 3912346
C 4244247
3 5113185
L6} 4582223
53 3199821
C 3777782
(¢ 3262746
8] 7291253
C 0991493

-3060.9293475 a.u.

0.843407  -0.723415
-0.909178 -2.378512
2504805 0971283
-1.212527 1.923363
0415223 -1.848276
-1.108380 1672304
-0.862979 1152359
-0.510%41 0794611
-1.991550 2627761
-1.535065 2471388
-1.122947  1.674614
-2221317  1.083174
-2.266466  1.156962
-1.249124  1.810216
-0.182324 2414708
-0.102451 2375683
-3.391745 0414513
-4.684522 1246473
-3.627090 -1.04M493

1.023136  3.125342
0619613 4596088
2367745 3.074313
-2.275954 1363220
-0.570802 0403395
0429070 0.800417
0780995 0006170
0017500 -1.136550
-1.099162  -1.454022
-1428692 -0.630558
1261786 2.117458
0.5992%7  3.215490
2761139 2.020147
-2.758369  -0.952337
-3.865499 -0.036712
-3.223983 2417737
-0.315790  -3.011567

1.237604 -0.813713
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OM
CD-SIPr°™ _so60.9208752

Eu

Cl

(9]

«Q

(]

[}

(]

(9]

(@]

g

(]

(9]

Q

(9]

Q

Q

(9]

«Q

(]

(9]

(@]

g

(]

Q

Q

(9]

0.77008%

0.226035

1587626

0218271

2347241

1.068600

0.953436

2.357725

-1.204473

-2.069845

-3.457267

-3.980542

-3.103535

-1717498

-1.550762

-1.660816

-2.254538

-0.814340

-0.574713

-1.354628

3.585418

4.315704

5499344

5.993633

5319737

4128135

3.917062

4740253

4.070979

3.551221

4.324245

3.542155

-1.015417

-2.195800

-3.342354

-2.940983

-3.6955%4

0.88301%

-0.638239

1.893309

-1.858500

-1.396596

-0.913188

-3.019005

-2.827937

1780574

-2.557615

-2.527802

-1.756274

-1.027595

-1.031692

-3.468734

-4.956478

-3.236994

-0.303353

-1.180825

1.076631

0701429

0127058

0567003

0.684807

0039998

-0.683140

-0.338963

-1.499398

0917554

-1.523022

-2.859110

0801696

1.422311

0.703392

1.457284

2756929

3.904054

-0.684340

-2.525550

1382670

0793804

0.408674

0311851

135491

0.73855¢6

1011868

0.192450

0446862

1.500235

2.327940

2116763

-0.925067

-0.515051

-2. 277050

3114627

4.366691

3.532981

0.125093

1.222138

0.542974

-0.37210¢9

-1.423231

-1.1€7009

2.685570

3298108

3.563533

-2.32805%

-2.44194%

-3.688582

-0.443456

-0.930282

-0761547

-0.149385

0.13586¢

a.u.



-2.083455

-3.235714

-3.020025

-3.841952

-3.354438

-2.066773

-1.220022

-1.688115

-4.441298

-4.328078

-5.469095

-6.753722

-6.383912

-5.743710

0729978

0573812

2723669

3.072445

-3.786195

4061713

-0.031908

-2.33088%

-1.04037%

-0.628738

-1.163044

-2.531158

-0.894507

-0.344655

-0.800624

-2.346063

-0792249

-3.105491

-2.132352

-1.500868

-5.884280

-5.96069%

<1.217744

6.348979

0454708

1.166959

2577214

3707673

4945767

5041811

3.908775

2683527

0620844

0336822

-0.878994

0483034

0459192

1.008415

-3.518235

-2.552619

-1.530529

-2.890851

-3.353141

-0.374246

-3.178818

-5.251248

-5.082895

-5.567548

-2.212695

-3.368888

-3.956920

0312373

-1.546403

-0.761517

0072013

1412071

1.994268

2.154291

-3.814956

-2.460888

-2.600239

1.1138%0

-0.857762

-1.152528

0738247

-0.812357

0327494

0219942

0.272171

-0.219685

-17797095

-2.839205

-3.448818

-3.030537

-1.994341

-1.386703

1.792707

3297189

3011908

1.891569

-0.004986

3115663

-0.187563

-0.052421

1172941

-0.50823%

-2.139059

-1.985407

-2.415889

312343

4. 800068

5.237557

5574418

3.975652

2.579914

4.246759

0.893732

-0.321062

0.968997

0.303997

-2.023140

-3.25841

-3.087343

-3.992197

-3.529587

-2.181575

-1.255788

-1.704683

<4 503301

4467201

-5.e44107

-6.887612

-6.939687

-5.7763850

0775630

0.526053

2.663255

3.099210

-3.857721

-3.944703

-0.108309

-2.416697

-1.05853¢6

-0.746268

-1.321710

-2.708488

-1.106438

-0.256326

-0.388890

-1.932024

-0.412688

-2.930750

-2.221496

-1.349268

-5.898087

-6.033282

-7.223612

6.213032

0.259812
0855866
2320952
3385645
4698527
4929214
3857518
2555534
0197510
-0.852674
-1.495805
-1.109406
-0.078463
0.569593
-3.057646
-1.854018
-0.811222
-2.368735
-3.108637
0.585531
-3.141020
-5.023704
-4.541708
-5.508108
-2774306
-3.791691
-4.528122
1.188734
-0317rTT
0.458950
1.417233
2.346634
2.661220
3.166098
-3.256831
-2.339018
-2.052663

1606271
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-1.153779

-1.296600

-1.028160

-1.088754

-0.823015

-0.519308

-0.486506

-0.739885

-17071892

-2.662486

-3.072385

-2.53662%

-1.581125

-1.171084

2343388

3652936

3263255

2477614

0.689941

2931031

0.387674

1.249766

2305612

0.822298

-1.694412

-1.145214

-1.453179

2630822

4. 680755

5140301

5124608

3.656041

2.033014

3510998

1.820285

0.259753

1.585624

0.265104

-3.037160

-1.656324

-0.892922

-1.533487

-4703145

-4.911187

-6.201285

-71.317476

-7.128100

-5.838198

0482215

0527905

3162351

2535642

-4.12587¢6

-3.543686

-0.481460

-27723285

-1.170865

-1.193830

-2.111527

-3.342290

-1.819674

0162718

0157274

-1.524823

0133196

-2.279574

-1.571509

-0.598510

6.079173

5726245

2844111

5.815922

4676476

4392769

3526701

5.137114

5.034678

5.008617

3.858742

2735712

1.057530

0.283066

-0.106796

0.262344

1.018882

1.414001

-3.971036

-2. 966508

-3.036834

3454437

-3.115701

-0.455335

-3.217293

-5.265328

-5.166089

-5.611013

-2.194922

-3.456692

-3.504564

-0 118408

-2 177526

-1.355224

-0.682703

0995276

1.711132

1.606058

1.040338

0.064660

-0.622208

-1.228892

-2.434659

1726144

1776273

lL2oosge

0.6344638

0.918480

0.59965¢

0062954

-1.154454

-2.326345

-2.713718

-1.938697

-0768320

-0.38004%

1.050444

2470836

1518531

-0.114227

-0.196939

3157587

-1.083338

-0.413879

0459123

-1.281348

-2.624631

-2.226887

-3.05034%

2623006

4112809

4.916046

5.062438

4143279

2651832

4147951

1.748837

-2.443234

2695700

3356762

2703100

4328576

3126716

3693974



4985705

3.327607

6.35318%

5044757

5178129

4113767

5810981

4578158

1763930

3.297585

4274744

2.574412

3.630151

2.383070

1.909292

6307922

7267398

8065390

-1.940176

4851774

-3.9598201

-1.704641

-0.209846

-3.325455

-5.355675

-7.649600

-7.884776

-5.859470

1.479294

2497034

0.853275

13T

2.748667

3.128567

-1.570607

0585655

-0.04517¢

-1.232369

0201821

2778588

2.355303

2.538995

-2.354405

-3.920231

-4. 163696

-4.735529

-2.982067

-1.676887

-3.400353

-0.068931

-1.410594

0160415

-0.6009475

3647897

5.838447

6.007801

3.981040

-0.629415

-1.608181

-0.903748

0768420

1.719324

4.048578

3.745714

4943082

3.359954

4377769

2856795

-2.790335

2483250

2.804778

3065428

4.138244

1.555950

1.987323

3267215

-1.182024

0.113273

-1.361631

-1.311188

-3.565881

-3.537656

-3.37887¢

-4.009060

-3.261738

-3.657967

-1.058237

-1.246372

-0.378563

0.606128

0.700478

3147847

-4.267187

-3.51445¢

-1.652461

-0.554874

-1.991712

-1.164066

-1.836853

-2.846117

-0.296340

-1.329365

5.308927

3174303

6193088

4.908386

4.937311

3.981303

5660438

4.349468

2127866

3707721

4.851344

3.23708%

4.286378

2.915435

2602211

6.473820

7563340

8175434

-1.8208%6

-5.046859

-4.238158

-1.831618

-0.198566

-3.500375

-5.593059

-7.813035

-7.906430

-5.814262

0876951

2088703

0176219

0670817

2.372401

2.864588

-1.7743114
1196743
0.702412

-0.485195
1.084602
3.253553
2.935369
3.262306

-2.614115

-3.611250

4042495

4822913

-3.541873

-2.429438

-4.104380

-0.318835

-1.369520
0193873

-0.804020
3.220057
5.541287
5.953086
4.035458

-1.13900%

-2.297245

-1.608270
0.222776
1.348029
2229036
2229813
3.073835
1470983
3.080152

1.50158%
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-2.302540

2.404338

2.97555%

3327029

4199112

1.231461

1.817122

2.982897

-0.7073815

1.039905

-0.261815

-0.154178

-2.712421

-3.105750

-2.558925

-3.767687

-2.774290

-3.43%404

1297784

-1.355818

-0.862317

-0.312922

-0.249330

-3.105010

-3.826777

-2.866077

-1.146600

-0.395831

-2716302

-2.008564

-2.639556

-3.487533

-1.39026%

-2.260213

3.662208

2492113

4336637

5.382806

3863465

4567511

3026201

2.998794

-2.151972

-4.7775726

-3.619774

-1:.154045

0187619

-4.043957

-6.339522

-8.331875

-7.993585

-57700508

0.826184

1.814526

-0.102378

1.016674

1738441

2837180

7138730

-5.305976

7.689895

7.993197

6979631

8588744

-6.241288

-6.068063

-7.240050

-6.218530

0.724369

-1.745425

-3.420111

-2.685008

3510714

-0.633986

0178493

-1.413027

-0.300407

3.945727

5939353

5882079

3824363

0.014183

-0.693524

-0.036272

1301866

1.975118

2385123

2.662655

2977019

1750020

3507017

2.25552¢9

1412122

-1.663524

1561019

0582842

2080191

2198448

-2.363195

-3.463573

-2.150233

-2.012257

4.577501

-2.084165

-1.484690

-27732103

-3.214485

-4.083423

-3.626734

-4.437578

-1.360238

-0.087875

0.921583

1349558

0.799273

-2.948941

-3.636080

-2.243874

-0.147843

0.556037

-2459734

-1.516843

-2.488599

-3.337847

0815188

-1.640838

-0.516134

1.808861

-1.815386

-2.253823

-2.513041

-1.701987

1001126

1.024652

1427279

-0.054919



oM oM oM
D-SIPr°"®  3060.0307527 au. DE-SIPr°™®  _3060.9200404 au. E-SIPr°™  _3060.9245692 au.

Ru 0817070 0522599 -0.807435 Ru 0495866  0.610450 -0.8548%4 Ru -0.285823 -0.216830 -0.935007
Cl 05360927 1552989 -2.032731 Cl 0683459 -1.133250 -2.539934 Cl -1.605040 1199700 -2.444030
Cl 0996016 2550988 0.437480 Cl 0263949 1989639 1105144 Cl 0554860 -1.449542  0.959464
O 5197631 -0.956806 2343773 O -5.2268111 -2551424  0.826306 O 4809700 3265743 0304678
O 7086214 0440766 -1900876 O 7.291619  1.537398 -0266314 O -6575138 2841224 0299737
M 0403895 -0868198 1861518 M 0338045 -1.733552 1083035 Mo -0529623 2031083 03979174
M 2514909 -0.646903 1203282 M 2438084 -1.078803 0837041 M -2432180 0892458 1051218
C 1214031 -0412581 0871461 C  1.1488l¢ -0.837934 04491338 C -11980%0  0.851800 0434848
C 1180738 -1548859 2925616 C 1083683 -2523206 2093020 C -1406567 2868802 1830015
C 2625361 -1.133673 2.593552 C 2535724 -2299267 1.674280 C  -2579499 1.923706 2111158
C  -1041428 -0.830444 1895665 C  -1.093598 -1.909203 0.961648 C 0829330 2404529 06463854
C  -1.745822 -2.032938 1443235 C  -1.598770 -2.870483 (.03643% C  1.085465 3276317 -0453355
C  -3.148952 -2.087619 1582018 C 2992160 -3.077644 -0.035097 C 2435243 3570480 -0.787478
C 23844040 0993297 2163790 C 23872345 -2391385 (820497 C 3490714 3054757 -0.028219
C 23131249 D133172 2617407 C -3351853 -1.492420 1770445 C 3215993 2281654 1.117873
¢ -1734898 0208022 2513225 ¢ -1.975056 -1.2452%4 1.8737&5 C 1902428 1961244 1488625
C o -1.044445 3273087 0881282 C -0.690353 -3.773365 -0.803571 C-D029538 4017101 -1.196356
C -1.010568 4407108 1933985 C -0.493059 -5140095 -0104123 C-D233391 5418614 0564058
C  -1.679303 -3.785818 -042631% C  -1.196834  -3.992560 -2.241938 C  0.208604 4.158597 -2710873
C  -1.008291 1402758 3.133263 C  -1.482174 -0.364453 3.025028 C 1683573 1258800 2827242
C  -0859734 1216213 4.681712 C  -1.515780 -1.154883 4.355734 C 1620623 2305855 3967966
C  -1.686955 2749032 2820515 C 2277884 0%47020 3170514 C 2703519 Q172181 3154924
C -5954918 2114189 2018953 C -5.809549 -3437049 -0115522 C 5150482 4063185 -1429703
C 3691287 -0384757 0401194 C 3650140 -0384091 0485303 C  -3492256 -0.063167 0831566
C 4445993 0.814502 0602415 C 4150174 0630769 1367655 < -3530286 -1.278251 1588177
C 5574821 1.035363 -0.200359 C 5372838 1241533 1.059979 C -4587290 -2172152 1362361
C 5987474 0.0988192 -1.167156 C 6123215 0862682 -0072345 C-5612507 -1.885315 0440152
C 5280903 -1.109744 -1304787 C 5646575 -D184601 -0.906073 C -5598979 -0658752 -0.248602
C 4143956 -1380561 -0514807 C 4420987 -0810629 -0636583 C 4556775 0272025 -0.055406
C 4135449  1.814722 1719905 C 3426590 1.034803 2654641 C  -2524212 -1.595%02 2696685
C  5.058764 1.54%467 2.937537 C 4054010 0372445 3883211 C  -3120126 -1.231028 4078175
C 4265509 3.285579 1.279361 C 3345217 2560826 2.851124 C  -2.054208 -3.062542 2697601
C 3510237 -2772707 -0598124 C 4012221 -1.991701 -1.519185 C 4665632 1.635975 -0742554
C 4225658 -3742605 0.373680 C 4832543 -3.251068 -1.149268 C  -5658830 2547273 0018333
C 3499318 -3370517 -2.016842 C 4140572 -1700096 -3.026645 C 25066356 1.542943 2227455
C 7554649 -0465328 -2.887398 C 8093431 1202939 -1.38%450 C 7636219 -2.60%9600 0614176
C  -lL041285 1331118 -1.780025 C  -1.121246 2003315 -1.876038 C 1655797 -1.138534 -2.007072
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-2.05337¢%

-3.323291

-3.230515

-4.230086

-3.860450

-2.513311

-1.505315

-1.858329

-4.561658

-4.676032

-5.848139

-6.943834

-6.846233

-5.670005

1.014057

0851958

3004152

3334301

-3.692371

-3.704293

-0.001075

-2.03692%

-0.562218

-0.426294

-1.697534

-2.713093

-1.083077

0003593

0344245

-1.852808

-0.276066

-2.682960

-1.809952

-1.081201

-5.616501

-5.908717

<7.003015

6. 174444

0.300226

0720432

2118835

3.052930

4382499

4776391

3844332

2512803

-0.058570

0963806

-1.704479

-1.356807

0670005

0.063036

-2.646638

-1.201152

-0.348267

-2.003064

-2.952879

0.949124

-2.985433

-4, 767361

-4, 082834

-5.273468

-2.991935

-4 160008

-4.630312

1449376

0269016

1.197500

2.052696

2838518

2892198

3.583490

-3.002468

-2.348852

-1.885845

1.950014

-2.113843

-1.783182

-1.291988

-0.972349

-0.679053

-0732833

-1.062401

-1.31752¢6

-1.974312

-3.081957

-3.269481

-2.398448

-1.311818

-1.097785

2870989

3924879

3258922

2. 644426

1.225161

3081530

0.634709

2160301

2896122

1.557803

-1.196812

-0.267733

-0.830401

2681990

4 926504

5160183

5101289

3304689

1.729470

3192197

2599510

0932271

2.291454

-0.085454

-2.288210

-3.306960

-2.832958

-3.481132

-2.7713265

-1.453837

-0.805981

-1.497580

<4 667502

-5.319952

-6.623138

-7.304419

-6.663010

-5.367301

0774489

0.870561

3219411

2.938484

-3.378564

-4 084229

0.292973

-1.454470

-0.099522

0217838

-1.365322

-2.135582

-0.440221

-0.434515

-0.951847

-2.559394

-1.082852

-3.3347¢¢

-2.251331

-1.827423

-5.456119

-5.602238

-6.901610

5782976

1113185
1772965
3136715
4228477
5440003
5566981
4457988
3277072
1252761
0484500
0003282
0272528
1.023973
1513625

-3.585469

2.125896

-2.135251

3.139548

3808283

0996164

3267471

-5.692487

-5.038331

5.773339

-3.027536

4587201

4556444

0072473

2109407

1411612

0549739
0760674
1.532234
1.575598

4484645

3120756

3401331

2.033416
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-1.733593

-1.068326

-0.72924%

-0.125725

0024033

-0.434525

-1.061975

-1.209576

-0.832906

-1.830616

-1.634403

-0.433429

0.565817

0.372478

2065089

3109558

2529235

1066186

-0.757820

2445123

-0.885907

-0.031211

0.928490

-0.676426

-27757987

-2.270292

-2.826279

2.805043

4.299998

4637511

5.180473

3457061

2.231016

3.966806

0.022621

-1.162472

0.058712

1.701383

2.842933

3.489310

2757392

3.034938

2.130366

1.069506

0.795750

1.635951

4702294

5.701%00

6.844741

7.021581

6.038483

4894141

-1.720152

-0.878500

-2.507070

-3.566190

2619894

4. 0638866

-0.96139%

0664122

-0413637

-1.0%8316

0361446

1.076035

-0.680022

0.676695

0876214

2608342

1369738

3709709

2779138

2403196

4770867

4762205

6.255903

-4.646368

-0.786920

-1.927452

-3.101391

4 480305

-5.369682

<. 893592

-3.512748

-2.624704

-1.959646

0.961714

-0. 966868

1970447

2964117

-2.561283

3777050

3.191875

1.440179

2419374

4228465

1.937141

3426375

6.053734

5367437

5933381

3171715

4.814013

4619912

0756239

3.109306

2.800914

1.5319481

0601664

-0.566701

-0.369748

5.105437

3629662

4086943

-3.121887

-1.223212

-0.787458

-1.323065

-1.286501

-1.966948

-2.691068

-27748535

-2.065886

0050718

-0.084202

0723017

1.699333

1850556

1.036895

1269948

2746461

3.109860

2.038768

-1.645104

1.719714

-1.079386

0716670

0529574

-1.03152¢%

-3.188316

-2.541333

-3.188971

2765045

3787220

4084577

4934436

3346443

2.334340

4.075883

-1.329872

-2.378931

-1.470797

1213584



5.614440

3081614

6121056

5005116

4785541

3.615057

5312485

3946371

2450742

4.224455

5287915

3735652

4.521608

3.016883

2920173

6.784755

7874847

8430007

-1 6467

-5.293097

4639081

-2.236409

-0.452824

-3.835536

-5.913359

S1E70412

-1.695624

-5.595398

0172513

1.649020

0120288

-0.01028%

2.220575

2179105

-1.369288

1.664374

1742401

0499641

2213512

3494817

3556914

3954872

-2.673540

-3.374961

-3.884006

-4.739340

-3.618317

-2.680911

-4.317092

-0.668075

-1.435637

0.016727

-0.679936

2770225

5.119897

5.820812

4.158141

-1.062361

-2.393359

-2.127880

-0.550415

0724587

1.588351

1.307427

2.671064

0961577

2220635

0578819

-2.023738

20197179

2680441

3293389

3785143

0408346

1.025472

2.105406

-0.285462

1.420304

0079968

0.363705

-2.375737

-2.736273

-2.021003

-3.666758

-2.443643

-3.362823

-2.520095

-0.987262

0425913

-0.518835

-1.095688

-3.766538

-4.126970

-2.569192

-0.620002

-0.218656

-27T19232

-2.284340

-3.000089

-3.67189%

-2.032654

-2.926554

6.230082

2381468

5.132410

4152565

3527101

2837184

4.347367

2750904

2.937540

4.763877

5.909622

4.476652

5196184

3.544055

3751648

7551333

8.445470

8.971728

-2.333070

-4.526619

-3.275187

-0.919036

0223871

-4.800803

-7.117083

-8.330122

-7.189078

-4.868731

00064521

2132844

0617570

-0.10147¢

2.582263

2702281

-0.489551

0.672074

0.743331

-0.732349

0606184

3048417

3.020622

2791974

-2.195254

-3.498977

-3.108402

4131114

-1.54255¢%

-0.813302

-2.555453

1.383453

0147056

1.875096

0.093951

4.152252

6.301467

6.521595

4.550300

0.295700

-0.574625

-0.099480

1.229162

2.078882

1798375

-1.7783¢6

2.574631

4.019532

3791656

4.309040

1.995068

2.937806

3755471

-1.331751

-0.08974%

-1.382681

-1.725475

-3.336312

-3.318402

-3.610712

-2.348851

-1.349363

-1.355980

-2.141999

0209724

0499831

-0.308487

-1.42353%

-2.783429

-2.432344

-0.280805

1518714

1.174017

=274

1365303 -1.147052

2.635426
0.988552
2.091264

1187087
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-2.993690

-3.520758

-0.434842

-2.088588

-6.407903

-1.62037¢

-3.997967

-3.484902

-2.367101

-1.615328

-2.879101

-1.265400

-3.658291

-5.4007¢4

-6.650000

-5.68188%

-6.103588

4370344

-5.025672

-7.265328

-8.24341¢6

-8.280381

3130444

3917172

2389358

0415118

-0.07089%

5.580722

7608895

7.921563

6159042

4114216

0.839992

-1.573872

0257271

1.243129

-1.514792

-2.419148

0.403438

057777

-1.870521

0177156

-1.382504

-3.345900

-3.766430

-3.204675

2.099321

2.657230

2135764

3.562422

1.167174

0887152

2549472

-2.472386

-1 97

-3.508632

0245124

-4 865764

-6.451203

-5.603748

-3.141903

-0 180110

-0.183451

1977214

-3.747570

-3.721753

-0.244855

-1.481604

-0.613344

0793247

-2.440538

-1.333990

-0.945412

2518241

4.312828

4127974

4.880320

1721289

2.939053

3484831

-0.714285

1.092534

-0.025271

-0431780

-2.355097

2785544

-2.693786

-1.655268

-0.330572

-0.577864

-0.978712

-0753365

-1.938634

-3.221228

-3.320972

-0.350360

0599587

2.334775

2616145

1.191723

-27789991

-1.135407

-3.611472

-2.910453

-0.577607

-1.842084



OM OM
EF-SIPr°™  _3060.9022787 au. F-SIPr°™ 2444314408 an

Ru 0402266 -0.330465 -0528749 Ru 0091881 -0492681 -1.649781
Cl 0866379 0210426 -2.809131 Cl -0.084701 -2.800459  -1.3507%9¢
Cl 0281379 -1.750241 1.313918 Cl -1.375503 1215823 -2.540687

O 4947294 4815177 1.006503 O -6450031 0.693775 -0.271977
O 2414525 5907458 0472389 O 6604160 0724631 -0331839
M 3132592 0440892 0.148475 M -1.032032 -0011616  1.086086
M 1826380 2240686 0119002 M 1191021 0059236 1.015%961
C 1822626 (.866868 -0.008793 C 0086538 -0069193 0224849
C 4072671 1.579789  (.146434 C -0.629967 -0.072846 24385798
C 3158985 2754700 0498187 C 0843620 0334102 2425853
C 3408114 -0911661 0321345 C  -2422957 (123460 0703959
C 4079844 -1.665905 -07891861 C  -3.263448 -1.021042 (621229
C 4527269 -2988290 -057518% C 4623621 -0.845213 (0.28503%
C 4544788 3544415 0715621 C -5.153015 0438367 0085949
C 4148531 2757716 1.815924 C 4321782 1587255 0213131
C 3891217 -1444919  1.848940 ¢ -2.965840 1438727 0538283
C 4222961 -1.0638%6 -2.188729 C 22772515 -2428968 0973153
C 5877081 -0584387 -2416454 C 23186390 -2798084 2418193
C 3797098 -2018670 -3.319937 C  -3.256000 -3.509926 -0Q.010362
C 3364179 -0601625 2.892529 C  -2.140444 2705295 0782793
C 4709027 -0.023448 3470671 C  -2.400901 3251252 2207659
C 2627182 -1.35719% 3.954062 C  -2.381034 3814075 -0.259134
C 5348654 -5662265 -0058685 C -7.332571 -0402069 -0455780
C 0715423 3.150816 (0173343 C 2567524 (0.192738 0622838
C 0037179 3363308 1413370 C 3091320 1420170 0332472
C -1.008491 4299526 1.453478 C 4452923 1608192 0015472
C -1.384324 5029056 0307013 C 5300935 0481822 -0010409
¢ -0698221 4820831 -0.90401¢6 C 4774805 -D788994 0283618
¢ 0380175 3890340 -0.926551 ¢ 3410707 -0951610 0612596
C 0403338 2.609350 2.694285 C 2226108 2752544 0355458
C 1013670  3.561562 3747492 C 2657901 3706887 1491477
C  -0795840  1.835464  3.281186 C 2216111 3481540 -1.004884
C 1098115 37726486 -2.31688% C 2892181 -2345108 0965718
C 1916850 4.990792 -2.658276 C 3324255 -2745199 2399381
C 0144752 3354546 -3.471790 C 3313577 -3420857 -0.049770
C -2850883 6663606 -0.647032 C 7508073 -0388694 -0.385680
C  -2914931 -2.649954 -1.31257% H -0760281 -1.108952 2.877977
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-3.336053

-4.681743

-5.214432

-6.510746

-6.712646

-5.640485

-4.340487

-4.133370

-5.447686

-5.162388

-5.86111¢6

-6.364686

-7.158303

-6.461358

4531706

4887185

3.180073

3.395853

4874678

4 210390

3.550085

6.383291

6.016632

5.770649

2767354

4483919

3.814985

2756950

5288891

5368301

4499968

3.233191

1.633938

2.379302

6.244311

4.530878

5605362

-1.561506

-2.491691

-2.187587

-2.156103

-1.966454

-2.017332

-2.262634

-2.478950

-2.428845

-1.932710

-2.660141

-2.407658

-1.422073

0689247

£0.54199¢

1.699724

1421409

3005629

3.676909

3572414

-3.212352

-0.18295¢

-1.442296

0119085

-0.071645

-2.395179

-2.887311

-1.48541¢6

0248129

0550753

-0.839873

0.650734

-2.180418

-1.782498

-0.665808

-5.267527

-5.814297

-6.637057

4.486988

0.084235

0.145248

-1.239721

-1.747222

-3.142821

-4.020523

-3.516402

-2.133059

1.384501

2568631

3758181

3796205

2632855

1440299

-0.861220

0879331

1.584345

-0.068979

-1.437845

2815476

-2.241913

-2.414725

-1.628555

-3.397428

-3.164477

-3.414112

4292955

2569694

2718798

3835089

4328402

4428203

3600593

4.826787

-0.590846

0759244

0.398009

2.385131

-1.24%9471

0999720

1.487854

-5.266346

-4 775527

-1.684081

-4.292032

-2.837460

-2.768392

-2.995852

-4.353871

-2.772920

-1.070264

-2.214102

-3.456717

-1.7513868

-3.414230

-2.205570

-1.692154

-7.460668

-6.986246

-8.310447

4.896075

5422674

1.180957

3.686856

2649211

1.979050

1.856028

3.227105

1.540092

1784788

2.967286

4.429650

2.891381

4411499

3.002681

2.828721

0.60885%
1412776
-0.257576
-1.732477
2.557236
-2.414432
-2.857171
-2.049228
-3784708
-3.253153
-3.669496
-4.430568
2417516
2491528
3.579291
41277587
4217626
3438351
4.665371
-0.995315
-1.08227%
0.029748
2587111
-1.676265
2437449
4.091301
3.203732
4.583934
2. 817700
3.849914
4.361034
-2.296420
-2.00331%
-2.828805
-3.729223
-3.593704
-3.143511

-4.388231
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3100450

2.659650

3106059

0.205451

0058833

0.918361

2511454

3.160995

2704003

-1.055679

0.052850

0.226167

0716530

2.994732

2315684

2419187

-0.202224

-1.285749

0075024

0478461

-1.266692

-0.742085

-0.223218

0.273053

0.555163

1.326267

2431075

1.548817

-1.816150

-1.280203

-0.966285

0.943236

3157801

2477340

2677773

-0.047017

-1.07e403

0185734



0.979168

1.173081

0.2738%4

1.892758

1.340142

-1.220325

-1.606031

-0.478069

1.804370

2623299

1.2577590

2.507102

-0.586158

0.413535

0722816

-3.221654

-2.044032

-3.684108

-2.640107

-7.364622

S1.725908

-5.818330

-3.505980

4392503

-5.625584

-7.415994

-7.934438

-6.678734

-1.656966

-1.093800

-1.420294

-0.83718%

-1.202859

-2.030183

5.382434

1.854790

4319924

4111236

2.994944

1.124255

2521534

1.249160

2.881155

5.260174

5.869689

4.834947

4.164487

2424560

3178718

6011450

7319983

1297462

-2.552193

-1.796373

-1.867302

-2.295688

-2.638745

-3.447152

-2.990716

-1.226573

0092709

-0.339148

-2.936461

0.e74974

-3.015037

-3.103568

1713038

0.148203

-1.80609%

2430070

4.081622

3.350671

4644925

2544615

3607391

4168263

-2.196513

-1.84517¢

-2.825531

-3.585930

-3.683393

-3.245344

-4.402831

-1.470178

-1.045625

-0.288700

0932818

-1.073932

-3.548992

-5.107126

-4.204871

2539831

4 663008

4729764

2654598

0545478

-1.750177

-0.366287

-2.822441

-1.032435

0.001841

-0.679284

7205862

7.603858

3491194

1.558627

2436544

1.688134

-1.120435
-0.878479
0.053918
-0.146883
0.257635

-0.408880
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-1.149725

0.600060

-0.667228

-2.307374

-1799539

-3.389490



H H
A-SIPr -3789.3334692 a.u. AB-SIPr 37892843427 au. B-SIPI™ 27533653461 an.

Ru 0464517 -0.023285 0.105707 Ru 0381831 -0437498 0.190353 Eu -0626086 -1.113219 0308473
Cl 0328273 0344454 -2.290530 Cl 0231365 -0511953 -2.041437 Cl -0.990302 -0.980225 -2587785
Cl 1108743 0092529 2429232 Cl 0300839 -0676787 2412548 Cl -1.149285 -2.288787 1.631676
P 1482888 2193193 -0.348675 P 3895426 0983275 -01&7703 M -0758815 1491547 1270965
N 0694582 -2819543 0970576 N -2.990276 -1831175 0.930081 M -2681022 0740883 0444630
M 1462538 -2.836394 0497071 M -1.298572 3157206 0.382479 C -1307672 0530475 0453132
¢ 0329719 -2052101 0481599 ¢ -1707831 -1.832876 (0.424301 C o -1777012 0 2412318 1.817207
C  -0269191 4.215023 1241287 C  -3.4381040 -3.198422 1.217647 C  -3.087549 1.684235 1.505228
C 1249085 4085609 1264810 ¢ 22209160 4042997 1111953 C 0623371 1848490 1473715
C  -2112%40 -2.549590 0993952 C 3958987 -0765717 0.989420 C  1.195277 2854106 0.638523
C  -2901418 -2.940211 -0Q.129120 C 4868670 -0.6136534 -0.099597 C 2518504 3262988 (0.903130
C 4295251 -2.738661 -0.060441 C 5860933 (383285 -0.000407 C 3252435 2702990 1959867
C 4893435 -2.186435 1.078316 C 5962961 1195543 1.136777 C 2665451 1730944 2779950
C -4105931 -1.845008 2186190 C 5081761 1.007342 2209030 C 1342143 1289872 2567672
C  -2708108 -2.032437 2132243 C 4074485 0020580 2170099 C 0437414 3496106 -0526756
¢ -2318528 3641737 -1362254 ¢ 4822681 -1491292 -13535165 C 0278184 5019385 -0327%49
C  -2814226 5108353 -1.425881 ¢ -6137909 -2282511 -1.533004 C1.089820 3181584 -1.890438
C -2612781 2913059 -2690075 C 4485915 -0689634 -2631236 C 0719881 0278877 3.528829
C  -1.894698 -1.745%74 3446387 C 3192218 -0.206342 3.396649 C 0416114 0938283 4.854018
C  -1.852970 -2.989486 4367301 C  -3.938000 -0.928810 4.509793 C 1.588503 -0.981568 3708038
C  -2409595 -0.537940 4251032 C  -2.562117 1095164 3929177 C  -3.665740 0186677 -0459047
C 2747206 -2628178 -0.136921 C 0171537 -3.723993 -0.348081 C 4565685 -0821249 -0.002912
C 3882736 -2281972 0654622 C 0967947 -4185357 03746006 C -5548979 -1.288986 -0.901839
C 5142127 -22142%4 0.020075 C 2005144 -4812934 -0.348527 C 5652681 -0777412 2199031
C 5289609 -2499700 -1.340473 C 1921429 4994613 -1732564 < -4780811 0235640 -2821287
C 4171365 -2874503  -2.097306 C 0782697 4580522 -2.424970 C 23784555 0749454 1769481
C 2888233 -2965820 -1521868 C -0.287769 -3933416 -1758704 C -4559103 -1.36431¢ 1427288
C 3815338 -2065243 2167168 C 1090308 -4086399 1898161 C -5716678 -0748654 2248591
C 4390337 -3287908 2921086 C 0846948 -5463124 2557996 C -4622700 -2.904054 1483637
C 4534850 -0778798 2619023 C 244724 -3507810 2344939 C  -2919946  1.923469 -2238516
C 1736847 -3.526225 -2361722 C  -1.557485 -3.585520 -2.540628 C  -3532193 3.268310 -1.730808
C 1654735 -5.070235 -2.262070 C  -2.539611 -4.781406 -2.536092 C  -2674341 1.951798 -3738125
C 1784042 -3101709 -3.841103 C  -1.29282%9 -3.130094 -3.988023 C 1.240685 -1.179337 -0.292182
C  -1295373 Q617383 0.Z157¢4 C  -1.240268 1.225524 0221740 C 2324792 0226330 -0417748
C 22391417 0282625 -0.0640783 C 2447598 1708243 -0423780 C 3520738 0882251 -D688204
C 23526722 1021580 -0362395 C -2492003 3095786 -0409183 C 3249852 2340894 -0732721
C 3224766 1.896772  0.801467 C  -1.237096 3586068 0306314 C 4072262 3440830 -1.009597
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-3.991858

-3427221

-2.114864

-1.323073

-1.8659792

-4.787827

-4.769053

-5.960404

-7.203349

-1.241128

-6.049964

1507753

0.840932

0.866745

1.557053

2217232

2191532

0.812446

1656527

1.142312

-0.21%410

-1.063192

-0.55033¢%

3.25771¢%

3.582604

4.907022

5.923600

5.608370

4.282980

-0.629569

-0.693022

1.638812

1.776861

4924677

4588047

-1.214543

-3.909925

-2.612424

2.870550

3576516

3313409

2354953

1652126

0971023

0758419

06388721

0825491

1.029947

1.105605

3.496081

4731041

5.69611%

5443113

4213184

3.242862

3.139147

3.991924

4739269

4646378

3799024

3.043311

1.990842

1.026624

0.896130

1.710413

2.662616

2.807833

-4.888851

-4 572997

-3.963615

-4.236180

-3.019934

-1.430927

-3.660756

-5.1524594

-3.656865

1.451992

2.542231

2.95702¢

2.279250

1.199941

-1.120895

-2.524858

-3.261180

-2.615443

-1.224522

-0.485505

0.973527

0.810892

1.832990

3030184

3203854

2188195

-1.813523

-2.560070

-3.633212

-3.971240

-3.233116

-2.16433%

-0.807303

-1.789920

-2.239837

-1.710831

-0.726981

-0.279458

0431929

2198689

2.299492

0.791737

-0.919563

3084484

-1.254866

-1.602271

-0.483098

-0.830412

0.3828%

1123412

0.680373

-0.513988

-3.540072

4120570

-5.130884

-5.592275

-5.032608

4015539

4848080

5.876927

6524103

6155821

5130136

4474379

4321203

53518738

5576935

4780375

3750116

3515601

4905336

4314316

5007577

6288531

6873770

6189365

-4.259232

-3.940174

-1.78592¢6

-2.355436

-6.566295

-5.178538

-4.004342

-6.995340

-6.350911

4878405
5036932
3918611
2609547
2444270
3928721
3558132
4335181
5499548
5878193
5106845
1.587562
2.555033
2.971187
2425610
1464765
1.0562390
2256378
2109472
3107279
4.265198
4419659
3.419404
-0477553
-1.329868
-2455335
-2 760477
-1.931306
-0.794745
-3.494725
-3.231112
-4.276380
-4.998457
0.52919%
1.638859
-2.228084
-1.606654

-2.872830
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0592638

1305219

1717154

1410222

0696609

-1.020718

-2. 262076

-2.846701

-2. 204809

-0.971499

-0.387454

1.312085

1.260778

2438326

3681043

3743908

2.570008

-1.456210

-2.411405

-3.377194

-3.399778

-2.454167

-1.498526

-0.719408

-1.683141

-2.158813

-1.663033

-0.690154

-0.222489

0479196

2225933

2113785

0571221

-0.834105

3106197

-1.2234593

-1.7735897

-0.627568

3513195

2.154216

1.312704

1.855546

4823252

4.904771

6.137446

7321158

7.258313

6.026872

-1.708207

-1.613693

-3.471056

-3.85087%

2.985582

3246531

-0.577865

1260616

-0.201109

-0.344402

1130181

2123348

0508429

-0.240703

-0.238444

1347665

-0.093942

2563842

1787174

1.084936

-6.248369

-4.379846

-3.596531

-6.702499

-5.685740

-5.674991

-3.806397

-5.592492

4740432

4.932035

-3.82563%

-2.533572

-0.231392

1.009286

1.649912

1.072684

-0.152317

-0.800706

3407932

2561411

1.130982

2.35855%

4.031157

1303322

3050834

5537229

5262305

5456459

2.08584¢

3584491

3.644025

-0.055257

1.829249

1271777

0218759

-0.751404

-1.474256

-1.715258

-2.072929

0.633890

-1.070593

-1.050545

0.360743

-1.093570

-3.361704

-3.254933

-0.987568

-0.694512

-0434142

-0.470798

-0.899302

-1.584580

-1.773483

-1.277010

-0.589375

-0.406533

1.322216

2903274

2391253

1146543

0263245

3612153

-0.554372

-0.350024

0643408

-1.136665

-2.079261

-1.950113

-2.714103

3.087479

4789756

5.399881

5.568750

4183658

2735553

4354587

-0.571875

-3.639682

1.894357

1.834578

2.249987

3303431

0891300

1109190



-2.318620

-2.07238%

-3.697867

-2.266266

-0.857508

-1.443183

-2. 871778

-1.220212

-3.384095

-2.526182

-1.686426

6.02678%

4.299985

2.748075

5474183

3839920

4273889

4161882

5634648

4353029

0.794242

1.595455

2.622849

0836852

2635224

1848209

0856876

-2.292785

-5.015937

4028432

-1.685463

-0.254441

-3.790088

-5.918884

-8.135044

-8.209591

-6.094201

0296033

-5.652725

-1.947014

-2.726568

-3.529540

-1.506065

-3.886839

-3.252253

-2.791282

-0.745755

0.360364

-0.288819

-1.939601

-3.1227%4

-1.939871

-3.41531¢6

-4.235959

-3.158803

0104548

-0.842015

-0.602765

-3.117508

-5.428136

-5.519516

-5.475281

-3.564518

-2.000544

-3.429987

-0.446570

3101552

4338673

3.862075

2.144915

0670805

0.533768

0.773852

1127056

1.231801

4543681

-2.256134

-2.747706

-2.832217

-3.546171

3129961

3860578

4725584

5.258198

4743827

3.614874

5.054805

0.615222

-3.161593

2.443297

27711087

2634706

4.018147

2085593

2474974

3 699606

-1.945230

-1.217360

-2.676186

-2.839631

-4 385337

-3.937192

4355090

-1.448635

1.121332

3063761

3809850

2600666

-3.038561

4351320

-3.194620

0707784

0606355

-0.120649

-6.059411

-3.472162

-5.216382

-4.509943

-2.354500

-4.422331

-4.829641

-3.33103¢6

-3.327088

-1.975657

-1.871343

2.897116

0719117

0312183

1.627609

-0.134399

0.877841

2.654255

3.28%001

2.445730

-2.045843

-2.807286

-2.093847

-3.481170

-0.917559

-0.561277

-2.2363806

-3.204378

-1.394383

0744783

2.061728

1.26389%

-3.744593

-5.556280

-6.383934

-5.354279

-3.606921

6.171503

-2.984402
-0.243974
0.12843%
-1.352879
-0.865098
-1.886225
-0.299942
-1.148840
1.803085
1.610108
0.866929
-5.165564
47720536
-3.379528
-6.194288
-5.898313
-5.375239
-2.537278
4196760
-3.339366
-2.736642
-3.107545
-5.657558
-4.520236
-3.958962
-2.29932%
-2773350
1.068047
5764937
6.050926
4.053477
1735211
2662112
4.035921
6.11114%
6.782388
5.396004

2.985786

24

-2.385853

-2.576464

-2.804792

-3.521299

3.091020

4157603

4. 875496

5.377160

4314154

3142529

4766784

0191732

-3.511607

2.250875

22569886

2277202

3664811

1.853341

2118713

3441958

-2.019733

-1.510513

-3.053747

-3.064443

-4.625478

-4.0166880

-4.450430

-0.880565

0264809

1.539346

2.277305

1.732687

2797

-3.818128

-2.666128

-0.455954

0592458

0.221087

-4.512384

-1.926291

-3.659521

-4.533800

-2.888157

-3.597115

-2.275881

-1.931901

2218929

5136829

4155471

1734902

0.250502

3984354

6177890

£.289673

8177798

5.986770

-6.422534

42838154

-3.250313

1.812037

3.323320

3420587

4119280

2192477

0.982709

2739194

0856790

-3.305404

-5.609633

-5.950022

-3.9865%8

1454147

2605016

1.575548

-0.606741

-1.742400

-1.163865

3.029082

2.532351

-1.756790

-0.681051

-2.236755

-2.088818

-4.327899

-4.116453

-4.004647

-0.313711

-1.254580

-1.20122¢

-0.669340

-0.193122

-1.993075

-2.321503

-1.427638

-0.186721

0.161308

-2.886019

2144718



0.341139

1.579245

2755829

2685131

2724518

1812918

-0.621451

-2.129673

-1.213349

2.786607

5142141

6.961342

6.396305

4043883

6283283

-5.983358

6653319

6201859

4001064

2.273765

4072338

5.39697¢6

5.230950

3712890

2383612

0391539

0147027

1.604124

3.308560

3572618

-2.444114

-2.030843

1887260

3.828862

4.141342

2348116

-2.304971

-4. 209260

4814331

-3.424775

-1.610445

-2.214123

-3.011438

-2.065822

-0.307210

0475559

-1.813075

1.106405

7324109

6663786

4.829202

3.653480

5.980692

6.382671

4957064

3.113635

2.691901

3.298924

4.535442

6828296

7874385

6.658554

2744014

-6.7738835

3727382
2754131
1.038695
0.321366
1.205289
2.976507
5.044166
5.319002
3.536915
-1.111101
-3.104794
-3.648221
-2.167101
-0.147897
-5.486564

1.975645

25

2.383093

4.602042

4.71459%

2.627032

-2.403634

-4.117864

-4.158866

-2470217

-0772828

-2.054972

-2.913121

-2.030526

-0.282488

0.535495

-2.275863

1188974



H H
BC-SIPr 2831.9102075 au C-SIPr° 25319275039 au. CD-SIPr" 2831.9250555 au

Ru 0877903 0977609 0402496 Ru 0712052 -0735684 -0.964887 Ru -0651672 -0703216 -1.006810
Cl 0784388 0267731 -2.629201 Cl -0452247 1187619 -2.398410 Cl -0.256412 1419633 -2.143280
Cl 1328484 2297310 1.426039 Cl -1.341488 2576887 0471247 Cl -1.362008 -2.460910 0.513459
M 0585527 -1.426825 1489299 M -0.582634  1.035353 1647645 M -0623294 1238451 1501184
N 2561430 -0.935430 0597154 M -2.598492 0.664863 0818156 M 2629952 0756451 0707728
C 1208459 -D820084 0564050 C -1.234074 0448140 0615906 C-1287850 0529671 0550758
C 1535398 -2338081 2165632 ¢ -1.495116 1781053 2550846 C o -1540211 2087590 2304792
C 2896115 -1.751588 1719979 C  -2.863220 1221175 2184213 C  -2918704 1536425 1934285
¢ -0.819301 -1.654736 1716280 C 0838980 1162333 1862232 C 0791450 1301350 1787249
C  -1452702 2733662 1030735 C 1488478 2384660 1456957 C 1531343 2449649 1.378335
C  -2809912 -2.991930 1.312352 C 2860742 2504700 1751556 C 2891645 23520905 1744377
C  -3516572 -2.223276 2246448 C 3564827 1499957 2425486 C 3501475 1502176 2485962
C  -2866348 -1.191316 2935347 C 2902408 0.334043 2.83355% C 2745484 0395203 2500418
C -1.508524 0890463 2699829 C 1529941 0139018 2575141 C o 1.382028 0272453 2579005
¢ -0718498 3638331 0031880 C 0760082 3521085 0763599 C 0909385 3622214 0612147
¢ -0671664 5096022 0538143 C 0677574 4750983 1698237 C 0732491 4847032 1.541665
¢ -1.313811 3571216 -1391404 C 1391536 3908207 -0589953 C 1712263 4023634 -0.641566
C  -0.815516 0183423 3537526 C 0819876 -1.108132 3104378 C 0571915 0898733 3141080
C  -0.505065 -0.353365 4954483 C 0311692 -0875163 4547109 C  0.061958 0585754 4.563858
C  -1.619056 1495638 3.617579 C 1888255 -2378349 3055461 C 1341973 2230023 3.149718
C 3575292 -0547915 -0.358985 C  -3.667731 Q371060 -0.115%70 C  -3700881 0290187 -0.152709
C 4533837 0455698 0.02446% C 43501073 -0.775173 (Q.076566 C 4482291 -0845712 0228531
C 5508321 0791497 0989724 C -5.486432 -1.048482 -0896253 C-5471233 -1.297701 0669635
C 5556472 0.149767 -2.231043 C 5676858 -0.205854 -1.999021 C 5714597 0641295 -1.882357
C 4847467 -0878313 2519723 C 4920438 0987150 -2.118185 € -5.013505 0530557 -2.190299
C 3656340 -1264123 -1.596445 C 32926682 1301295 -1.174854 C -4021323 1044114 -1327284
C 4613393 1.108004 1358380 C 4452140 -1.639217 1333443 C -4382825 -1.507542 1605554
C 5724546 0431979 2200419 C 5507104 -1.138477 2356674 C -5451738 -0903580 2551268
C 4841575 2629669 1310599 C 4657992 -3.143421 1075530 € -4531300 -3.041237 1576598
C 273152 -2478317 -1.899205 C  -3.271270 2684305 -1.238707 C  -3455139 2441010 -1.598502
C  3.383837 -3757213 -1.27607¢% C 4049502 3677683 -0.340688 C 4361997 3504866 -0.931481
C 2513472 -2711215 -3.398831 C 3157593 3260762 -2.661428 C  -3283919 2770849 -3.092443
C  -1187751 1.099157 -0.293470 C 1147051 -1.0427¢4 -0.801825 C 1.185284 -1.037412 -0.783733
C  -2207571 Q10e81% -0.586118 C 2162019 0005377 -0883313 C 2256373 0041480 -0.878602
C 23448422 0706203 0759721 C 3436994 -0532224 -0830210 C 3500983 06841770 -0.846054
C -3.284943 2165259 -0.528606 C 3308292 -2012421 -0777598 C 3297515 2112283 -0745582
C 4196256 3225824 -0.58%723 C 4271000 -3.026955 -0.791803 C 4210278 3171197 -0776053
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-3.742307

-2.399173

-1.466024

-1.903494

-4.689510

4661704

-5.83e875

-7.069581

-7.114402

-5.941440

1.398515

1.356707

3310484

3652612

-3.324941

-3.423362

0326759

-1.687531

-0.243289

-0.055895

-1.213515

-2.388539

-0.780558

0146658

0104237

-1.438541

0055582

-2.574701

-1.851178

-1.029027

6 246761

4712208

3.637031

6.724571

5.591790

5.740882

40575921

5834922

453427

4773091

3714059

2413945

0016657

-1.051922

-1.7728950

-1.360605

-0.308662

0.376890

-3.381538

-2.332614

-1.112359

-2.520517

-3.8107e5

-0.603378

-3.274007

-5.543203

-5 166972

-5.726159

-2.558171

-3.8502%4

4. 276209

0428539

-1.28131¢

-0:590227

0402846

1369118

1.889234

2268959

1.573038

-1.39854¢

0.548777

0609057

-0.666875

0.847217

3136127

2.891394

-0.316116

0.008898

0.043254

-0.240758

-1.140732

-2.074865

-2431823

-1.861726

-0.929587

-0.576544

1.802036

3.259270

2.590881

1.527452

0785046

3681453

-0.049502

0.575883

1.559785

-0.137710

-1.83054%

-1.400944

-2.063243

3.044310

4 926396

5509281

5543715

4170278

2608171

4151021

-0753935

3486374

1.8603%1

1.749742

2.276241

3230544

07146592

0887611

3848728

2485391

1.505955

1.913216

4688750

4741795

5921836

7077642

7040710

5863224

-1.410581

-1.230248

-3.18807¢6

-3.659984

3388523

3463387

-0.274161

1.687272

0.220482

0.073970

1.300591

2461844

0862195

-0.057453

-0.361079

1.160123

-0.250557

2522730

2118372

1.069779

-6.121026

-5.114380¢

-3.438096

-6.53559%

-5.402048

-5.425822

-3.928524

-3. 680686

-4.378033

4693727

-3.670263

-2.331975

-0.724987

-0.661648

-0.677316

-0.735561

0229518 -1.006699

1382478 -1.833907

2129980 -1.952847

1749885 -1.245164

0614584 -0416005

-0.140536
2.874106
1.594848
0.412744
1.98%284
3419611

-0.445348
3.187004
5.165730
4.502718
5.558304
3.082207
4.184291
4.784578

-1.300477
0.003847

-0.7011%0

-1.761297

-2.347693

-2.540862

-3.264907

-1.937652
1.652893

-1.530255

-1.288293

-0.058447

-1.701463

-3.520646

-3.371078
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-0.300551

2360798

3609639

2.85512¢

2.129383

1.438805

3371092

0540515

1.904300

2.679073

1.232116

-1.323885

-0.485774

-1.019777

2452772

4623412

5.243671

4.910241

3739918

2.047286

3302042

-0778263

-2.955437

1775250

1.963795

2586138

3.310819

0.333090

0722370

3.725393

2.349645

1420967

1.887693

47793822

4934480

6.154360

7.263977

7.140488

5.922700

-1.416640

-1.305227

-3.329364

-3.664752

3487155

3232134

-0.087573

1717893

0.154945

0.207757

1776392

2738470

1.204313

-0.308469

-0.548727

0910317

-0.565453

2179331

1750592

0657858

-6.068254

-5.256254

-3.371004

-6.474128

-5.3%4572

-5.341851

-3.819563

-3.563008

2.501062

<.751063

-3.681263

-2.362552

0055813

1.208882

1.896059

1453423

0316768

0.377995

3.153578

1.992212

0863431

2.328995

3393038

-0.393227

3295088

5237673

4605741

5.669890

3.1832685

4.364836

4.862412

-1.050912

03608866

-0.419588

-1.393934

-2.230780

-2.468153

-3.055100

-2.184047

1.077371

-1.290630

-1.154485

0.202331

-1.313324

-3.497397

-3.3335310

-0.710628

-0.631935

-0.630623

-0.690370

-0.926127

-1.742318

-1.814935

-1.070741

-0.251891

-0182771

2.01873¢

3.382035

2721119

1730208

1432605

3497654

0250151

1.8741594

2458233

1.011352

-1.360225

-0.389521

-1.182197

2482387

4590002

5.266836

4956194

3880353

2147920

3435658

-0.406579

-3.113538

2005620

2196108

2615145

3577907

0862166

1310232



4.804245

1.786458

3.542171

4. 370864

2723225

3430920

2113298

1.767182

-2.011210

-5.250707

4 455497

-2.061662

0412158

-3.703692

-5.792511

<7.992778

-8.073058

-5.984938

0895245

2.050493

0.273568

0.523760

2.423483

2.676950

6318177

4579154

3.049238

-2.293775

-3.668021

-3.982308

-4.632794

-3.031545

-1.795419

-3.522573

-0.961874

3.053187

5.378171

5.802614

3.899308

-1.326770

-2.546023

-1.890820

-0.020178

1177218

3.823207

3.613338

4713926

3.099553

4321325

2728711

0435823

-2.435907

2.337457

-1.426361

-0.182420

-1.7733608

-1.451556

-3.937646

-3.882852

-3.528546

-0700354

-0.852790

-0.357342

0.232152

0.297136

-2.542705

-3.1659759

-2.144883

-0.469225

0.177430

-2.550352

-1.891121

-2.360388

-3.294152

-1.132661

-2.095436

-2.973624

2444113

-4.506336

-2.238100

-4.123417

-5.087322

-3.555052

-4.149393

-2.648266

-2.558434

1.925775

5343085

4601604

2.16644%

0434976

3.846874

5.943327

8.005323

7.937644

5.837073

-0.329379

-1.615897

0393386

-0.051361

-1.961602

-2.404587

-6.441352

4.638268

-3.712505
2.58359%
3.337201
3.816023
4672245
3.524107
2.550526
4.194533
1.069636

-2.791623

-5.182383

-5.746731

-3.915455
1.670233
3.013516
2.3360064
0.315401

-1.00&787

-1.903489

-2.032577

-2.721542

-1.061867

-2.966858

-1.317932

-0.449185

1.627511
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2.01639¢

-0.849435

0711914

-0.712668

-0.340391

-3.086819

-3.340017

-2.639878

-0.95%9401

-0.871845

-0.729197

-0.609065

-0.628325

-2407252

-2.610752

-1.342138

0.149736

0377198

-3.053755

-2.552945

-2.546710

3706424

-2.083321

-2.360548

-2.7754217

2.636750

-4.318695

-2.445468

-4.485775

-5.378890

-3.937434

-4.259017

-2.670783

2760724

2.076431

5.250895

44392002

1980531

0342378

4.075676

6.243558

£.223056

8.000746

5828716

-0.470878

-1.325566

0567806

-0.348556

-1.022701

-2418762

-6.480024

4568769

-3.458068

2.496256

3.336261

3496849

4521578

2 866685

2005994

3743045

1.033810

-2.984568

-5.340399

-5.787307

-3.875413

1.545636

2781516

1.992127

-0.031029

-1.246855

-1.427883

-2.249559

-1.733913

-0.589210

-3.248600

-2.077567

-1.026096

1574797

2.583192

-1.14378%

0158048

-1.379278

-1.071791

-3.616443

-3.606701

-3.202711

-0.951491

-0.369638

-0.726278

-0.57519%

-0.549480

-2.343498

-2.464512

-1.13088¢6

0342391

0485833

-3.190436

-2.454805

-3.393575

-3.793885

-2.107951

-2.472690

-2.575398

2.748242



H H H
D-SIPr 2831.9316595 a.u. DE-SIPr 2831.9198161 a.u. E-SIPr~ 2831.9252063 au.

Ru 0522408 0296766 -1.029448 Ru -0.555123 -0.380961 -0.965484 Ru -0.303024 -0363106 -0.963937
Cl 0445031 1992607 -1.766036 Cl -0.232402 1765378 -2.002752 Cl -1.999221 0468298 -2.523530
Cl -0934893 2564522 -0.317378 Cl -0.660798 2604433 -0.075304 Cl 0905735 -1.114489  0.980564
N 0798918 0343651 1908482 M -0.974682 0725108 1733405 Mo -1.229825 1844023 0209408
N 2757124 0370203 0863456 N -2.540187 0384008 0764401 M 2669024 0171946 1.009308
C -1412744 0199451 0704291 C  -1.581e%0 0308520 0573771 C o -1522204 0577017 0402118
¢ -1763074  D750960  2.958573 ¢ -1.955308 0877716 2829741 € -2320010 2417825 1.631957
C  -3.112422 Q443277 2301554 C 3270107 1.017729  2.080624 C  -3133914 1173322 2002532
C 0618611 0323450 2201849 C 0441023 0905530 1962578 C o -D069780 2620418 0417697
C 137194 1531331 2.094808 C 1029772 2169595 1.641617 C  -0135549 3456709 -Q739965
C 2730061 1.494254 2472876 C 2399714 2346715 1.919314 C 1034702 4149527 -1.118123
C 3320711 0320254 2956237 C 3158970 1.334997 2520717 C 2211518 4060345 -0.364501
C 2558209 -0.847317 3.077970 C 25587534 (0.118732 2.8824%0 C 2228000 3309558 0818068
C 1195417 -0.875994 2716469 C 1193886 -0126106 2600174 C 1092951 2592088  1.249740
C 0756911  2.868008 1672870 C 0211886 3347084 1103519 C -1439716 37738190 -1489707
C 0488139 3755250 2912488 ¢ -0.351355 4192567 2270948 C-2071798 5047306 -0954537
C 1820897  3.638743 (0654280 C 0994698 4251611 0134289 C-1.274815  3.822548 -3018438
C 0384287 -2149954 2955083 C 0570026 -1436546  3.083836 C o 1.113588 1923545 2626104
C  0.018425 -2293205 4451492 C 0303901 -1.375637 4607832 C 0756543 2961645 3.71923%
C 1100580 -3418579 2.453609 C 1422049 -267348% 2745706 C 2453257 1.245488 2.968486
C -3780110 0400165 -0.163113 C  -3.997750 Q102177 -0.171383 C  -3374781 -1.085331 0891261
C 4507714 0787226 -0475027 C 4628014 -1.181330 -0.137330 C  -3015027 -2.179534 1.736054
C -5494446 0710563 -1.480995 ¢ 5716082 -1.407015  -1.004690 C 23748489 3378273 1608903
C 5776053 0492771 -2.138080 C  -£181985 -0405575 -1.867279 C 4816988 -3490278 0711221
¢ -5.096512 161668 -1772162 C -5.570331 0854405 -1.8701%4 € -5193876 -2386138 -0.083660
C -4102972 1652761 -0771818 C 4478807 1142624 -1.024757 C-4499275 -1.161263 0013186
C -4337091 2097522 0296433 C 4199845 2280752 (0835834 C o -1946109 -2076501 2826402
C  -5450361 2232776 1364081 C 5147415 -2323343 2058096 C-2610870 -1.83009¢ 4202959
C -4320443 3344867 -0607308 C 4112278 -3672012 0179213 < -1027814 -3311701 23901773
C  -3495860 2981158 -0.312517 C 3904595 2560790 -1.009930 C  -5028778  0.041159 -0771730
C 4332111 3624246 0782645 C 4870777 3524265 -0.279173 C  -6255147 0.856670 -0.054951
C  -3272927 3989350 -1453678 C  -3.578519  3.095448 -2.418448 C  -5387016 -0296181 -2.232223
C 1313081 -0.807941 -1.871674 C 1885421 -1.188268 -2.15481% C  1.815953 0735259 -2.038350
C 2274017 0319963 -1.824950 C 2733867 -0000395 -1.97479% C 2845774 Q043293 -1.342811
C 3508055 -0092494 -1.37293¢6 C 3904836 -0341581 -1.327044 C 3814817 0794860 -0827958
C 3481416 -1565503 -1.195003 C 3859833 -1.802714 -1.027975 C 3474842 2185008 -1215132
C 4479157 -2490134 -0908428 C 4805353 -2678360 -0.474748 C 4163819 3.399952 -1.049765
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4. 185864

2859630

1875026

2147467

4. 676928

4890983

5.985660

6.899197

6701840

5.606266

-1.635857

-1.587931

-3.529233

-3.874876

3335281

3026984

-0.210220

1440346

-0.144953

-0.019161

1.840572

2.58073%

1.078915

-0.551473

-00526299

0.92883%

-0.624128

20178862

1.374843

0427243

-6.058148

-5.347548

-3.348575

-5.449340

-5.49529%

-5.28932%

-3.523482

-5.295635

-3.869530

-4.314600

-3.380802

-2.017461

0.731824

1.909695

2762038

25098615

1.398088

0.542905

1.831858

0.176245

-0.531898

1.225945

2409643

-1.763480

2655326

4.027997

3248639

46597985

3.015580

3977573

4.539764

-2.063865

-1.40837¢

-2.417293

-3.184777

-3.642242

-3.326438

-4.295343

-1.617858

2611122

-2.065188

-2.323650

-1.357227

-3.140510

-3.272220

-3.509831

-0.949276

-1.296658

-1.595576

-1.525354

-1.160523

-1.994933

-1.792822

-00752345

0.085553

0115857

3188626

3.888580

2.635973

2.478704

2389558

3.470035

1.171215

3415616

3670397

2617071

-0.234157

1.096903

0305172

2365657

4843613

5.076581

4612053

3039554

1.384874

2552836

-1747279

-2.267908

0800721

0885672

2.044501

1.583528

-1.372902

-1.113748

4480316

3240364

22977170

2614110

5018413

5296551

6342833

7141658

6878756

5832058

-1.714998

-1.549640

-4 118046

-3.557401

2.879951

3.157855

-0.636631

0.472653

-0.872790

-0.979904

1.438799

1798616

0308211

-0.396206

-0.311583

1.25825%

-0.221494

2.386232

1.628301

0.875076

-6.210899

-5.950810

-3.177283

-6.180647

-5.209307

-4.801034

-3.417072

-3.103702

~4.048955
-4.538484
-3.669147
-2.312138
0577383
1.663273
2.556692
2388743
1.320654
0.424168
1.757844
-0.025728
0.498796
2.082602
3303634
-0.664859
2924283
4. 640460
3.595592
5022815
3.661338
4.822263
4.996316
-1.565688
-0.499320
-1.304857
-2.292612
-2.681445
-2.738055
-3.5997135
-2.390454
1.640907
-2.033208
-2.596582
-1.345530
-3.078934
-3.665930

-4.042411
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-0.354668

-0.796550

-1.390036

-1.502201

-1.032355

-1.903152

-1.634087

-0.487756

0.388027

0115745

3457251

3.479806

2548255

1.905536

1.667492

3351450

05275590

2.866879

2969200

1884679

-0.620151

0.646517

-0.319315

2.552992

4.899493

5172595

4. 949667

3.297402

1660108

3.034183

-0.999271

-2.540540

1187455

1753663

2.579891

2754479

-0.683328

-0.158571

3621188

2414848

1.727854

2.256273

4 993620

5692675

6.798851

7.238094

6.552703

5.446700

-2.907522

-1.911820

-2.912037

-4.226701

1.013378

3143378

-2.133682

-1.424254

-2.217656

-3.0597¢67

-0.826765

-0.656823

-2.268614

0.339305

-0.213925

1529852

0700750

3.270825

2752905

2.354945

-3.478077

-6.055035

-1.291654

-3.234347

-3.274320

-1.839078

-0.536746

-1.5375718

-4.574638

4. 539886

-3.323417

-2.154409

-0.375584

0.815523

1.232006

0468137

-0.714310

-1.133811

3142781

2.950208

0.807404

1.327600

4785960

3.279950

2894964

59208865

5030741

5225900

2.895317

4692473

3.943587

1.129527

3467299

3757289

2474018

1.982859

0530669

0.680203

4239320

2471842

-1.214849

-2.699108

-0.540205

-1.680052

-3.510088

4.223602

-1.608327

-2.333703

-2.517497

-1.956565

-0.046718

-0.369515

0.386765

1.484538

1.81%458

1083103

1.027338

2512422

3.028770

1.920590

-2.015828

1.427500

-1.293386

-1.182551

0145387

-1.4239509

-3.424445

-3.327082

-3.496823

2.621976

3532821

3776087

4715547

VST

2178332

3918569

2.239046

-0.744221

2581392

4.504426

4.202821

4987275

1.929458

3221812



4111717

-2 499907

4547694

-5.383378

-3.918407

4231660

-2.676803

-27715679

1.98085¢6

5504183

4 978686

2684532

0862083

4.193958

6133434

7162768

7406503

5442531

0.280113

-1.268816

0.434530

0.554132

-1.811257

-1.741618

-6.544899

4.382785

4. 248450

2759769

2952175

3883756

4559333

4367987

3.540334

4870851

1.347283

-2.152306

-4.601312

-5.393985

-3.746076

2100836

3627101

3175867

1.196150

-0.304418

-0.901777

-0774766

-1.914803

0101774

-1.737659

0.06033%

0525067

0319620

o181z

0.122519

1.649656

0.376983

1.162360

-1.870715

-2.273271

-1.075614

-2.071309

-0.693825

-0725459

-1.340768

-1.857231

-2.825730

-2.459087

-0.597495

0.908449

0566139

-3.082089

-2785722

-3.498544

-3.794958

-2.831524

-3.33631%

-2.926805

3.24913¢9

-3.718840

-2.547066

-5 117691

-5.829860

-4.425434

-4 487045

-2.837903

-3.131599

2429878

3796071

5.215126

3.002235

1.327986

4.691627

6.543432

1967886

7493085

5.6154897

0783145

-1.998517

0.299887

0465134

-2.512303

-2.364437

-7.034452

4.228230

4407200
2.532106
3.177678
3.620121
4538454
3.182671
2.4508865
4.108439
1.001045

-2.32141¢

4741473

-5.608234

4.050746
1785840
3.386882
3.088977
1.185782

-0.386266

-1.278560

-0.7134389

-2.256505

-0.427446

-1.701515
0.033341

-0.606366

1.5029338
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0210647

-0.449376

0745674

-0.831829

-0.200301

-3.051951

-2.931120

-2.343117

-2.305518

-0.156590

0.086352

-0.688045

-1.740938

-2.814850

-2.330033

-0.279495

1.292852

0.830687

-2.951278

-2.020437

-3.146428

-3.580866

-2.017606

-2.761659

-2.536042

2729226

-0.221862

-4.217425

-6.040486

-7.104440

-6.598678

-6.247956

-4.520504

-5.675360

2.806793

5122962

4152464

2009750

0787151

5.36597381

7.332080

8107764

6.880173

4. 897660

0.798724

-1.134919

0.297639

0.809847

-077I286

-1.989686

-5.371727

3114847

-3.136408

0.7964863

0.935254

-0.059269

1.570244

-0.994341

-0.73699¢

0629224

1.134208

-3.436865

-5.531462

-5 467774

-3.298248

1.403574

2156115

0792705

-1.314345

-2.041882

-0.204469

-1.974824

-0.832155

0873511

-2.822408

-2.151590

4438693

4.603621

3.643897

-0.809933

0.998197

-0.032911

-0.584809

-2.300973

-2.762189

-27773148

-1.214171

-0.510772

-1.478443

-2.767827

-3.092391

-1.243180

0110489

2074975

2683811

1.355022

-2.862570

-1.032901

-3.614625

-3.095351

-0.409956

-1.721622

0628094

-0.685448



EF-SIP" 2831.902877 aa. F-SIPr" 2153154612 am.

Ru 0708348 -0.324204 -0.881085 Ru -0.074384 -0491010 -1.69764%
Cl 0024327 2322737 0144831 Cl -0.034168 2795871 -1.398762
Cl 0048992 1801244 -1.513594 Cl -1.378857 1201483 -2.590061
N 1674636 0672832 1707292 M -1.025273 -00112é6  1.017669
N 3304781 -0424206 0670917 N 1195293 0072299 0.971252
C 2009006 0030251 0527842 C 0074137 -D082891 0176012
C 2686182 0447890 2753607 ¢ -0.624456  -0078551 2437133
C 3908070 0.004609 1.949987 C 0844410 0345254 2380283
C 0526706 1.509727  1.930051 C -2.420248 0124532 0663352
C -0627981 0960184 2609117 C  -3.253716 -1.029420 0.588153
C  -1715412 1822919 2.855583 C 4615409 -0.841954 (0.266593
C  -1.657682 3183360 2.543814 C 5144801 0436280 0038124
C  -0490309 3718889 1.983757 C 4322134 1563131 0185919
C 0625694 2907380 1702225 C 2954685 1439383 0499761
C -0695649 0487975 3.095537 C 22752721 -2434141 0927207
¢ -0413847 0558291 4615955 C 3164237 -2818544 2363944
C 22038452 -1.174416 2771083 C 23235216 -3508157 -0067199
C 1916265 3562969 1203927 C -2.124320 2703832 0735366
C 2682947 4.234676 2382109 C  -2.332964 3259264 2157057
C 1697565 4.5808593 0067581 C  -2361665 3807064 -0.313818
C 4187900 -09983%4 -0.310558 C 2575068 Q210955 0.584885
C 4544930 -0131274 -1.152813 C 3086758 1510908 0.299306
C 5855606 -D715123 -2.058030 C 4458163 1629986 -0008795
C 6025336 -2104909 -2.123887 C 5298635 (0.508563 -0.026851
¢ 5.285073 -2939031 -1.275539 C 4779432 -0759140 0268795
C 4358422 -2411872 -0351452 C 3416001 -0939247 0583346
C 4809083 13927192 -1.113672 C 2213680 2767557 0316529
C 6125468  2.060729 0656809 C 2637525 3727521 1450756
C 4335624 1.970573 2464554 ¢ 2204001 3491879 -1.046591
C 3597868 -3.356583  0.57304% C 2895958 -2331301 09338882
C 4530629 -3.923855 1.672683 C 3320777 -2727339 2372173
C  2.854275 4494055 -0.188412 C 3330806 -3407006 -Q.075978
C  -3.056822 -0.766877 -2.270197 H -0.742799 -1.117014  2.8215388
C  -3801134 -1.476912 -1.2255%% H -1.250971 0.591997 3.056817
C -4.985577 0822741 -0949452 H 0987349 1425910 2.613503
C  -5.071008 0368216 -1.838413 H 1493133 -0.239206 3062363
C  -6071339 1338405 -2.023087 H  -5.274581 -1720281 01587852
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-5.865430

-4.683537

-3.685¢41

-3.886552

-5.983525

-6.249963

-7.175087

-7.859395

-7.605163

-6.681123

2340921

2.852161

4633455

4.458411

-2.624023

-0.442419

0.095662

-1.203517

0556044

-0.394716

-2.278231

-2.878816

-1.986545

2.565229

2.864135

2062878

3635346

1.117369

1.161336

2675658

6443923

5423072

4.026348

6.944638

6.469146

5.995031

3355248

5065530

2357501

2409376

1.424788

0408382

-1.233272

-2.607487

-3.011369

-2.052382

-0.685990

0279583

-0.344781

1372594

0832832

-0.835555

1.414759

4795538

-1.058411

-D026286

-0.089620

-1.611355

-1.104222

-0.734562

-2.250631

2756593

3528615

5.070072

4653504

5463792

4116917

4. 960508

-0.064195

-4.029794

1.643681

1.883417

1.673106

3159520

1.548627

1765487

-2.975832

-3.736881

-3.574573

-2.634741

0.056339

0286829

1.260556

2029905

1.817231

0841316

3459914

3343120

1777273

2.418672

3334172

1.758508

2 566324

5.190622

4887001

4 962637

1.6932579

3345911

3.037000

0.802995

32145938

2.801555

2.045996

0410973

-n7g297e

-0.296622

2724264

-1.329114

-0.368062

-1.335803

0325153

-0.564805

-2.763377

-3.276254

-4.752410

-1.644301

-4, 269608

-2.815573

-2.744380

-2.974900

-4.332982

-2.751459

-1.054751

-2.19284¢9

-3.438978

-1.735332

-3.3%2010

-2.1%0120

-1.667578

4874568

5448637

1.169238

3665387

2.626904

1.955241

1848114

3213722

1.5245%0

1788499

2984036

4426117

2.892337

4429727

3.023345

2.851199

1.574567

2448952

1707263

6366685

-6.2095¢4

2.565758
-2417254
-2.882531
-2.079083
-3.800407
-3.241070
-3.666857
-4.480653

2.413858

2.505278

3.586589
4.138372
4.217%4%

3.424026
4.655544
2623202
-1.633661
24485838
4116326
3.228197
4.602204
2.824062
3.864017
4.368654
-2.288181
-1.987126
-2.803695
-3.713803
-3.570682
-3.134595
4377005
-0.131510
0.320395
-0.395025
0.623846

G5B
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0.039048

0871486

2.462677

3119447

2643845

-1.10991¢6

-0.006682

0160078

0670892

2.948852

2.265937

2361101

-0.257419

-1.3383%6

-0.136653

-0.241219

0.254853

0.514087

1.288733

2.442246

1.500061

-1.856581

-1.321493

-1.012338

0904587

3128150

2457176

2648534

-0.067019

-1.104981

0169366

-2.352158

-1.845073

-3.433309

-0.271637

-0.200042



4.217651

2801091

5025545

5334875

3959122

3618549

2196702

2299482

-3.424048

-7.010313

-6.643577

4538164

2764244

-5.734216

<1.370439

-8.589202

-8.127831

-6.467186

-1.856491

1.749074

-1.383061

-1.352168

1.195170

2.853743

6742010

-2.522645

3071787

-2.763613

-3.120505

-4.552119

-4.558330

-5.167111

-4.088607

-5.115115

-2.374039

1301127

3123305

3219683

1.462024

-3.362118

-4.084705

-2.369466

0072870

0791506

-1.132033

-0.864116

-0.538238

-2.053144

-1.198935

-0.388540

-2.540302

3.835848

-2.392134

1.071701

2.258182

1232564

2382508

-0.695431

-0.947822

0512998

-0.716057

-1.449894

-3.124957

4468728

4177068

-0.327667

1415304

2791803

2421621

0706962

-2.803877

-2.243726

-3.600972

-2.471740

3157154

-2.312770

-2.838552

2744481
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NO2Z NO2Z 02
A-SIPr -4198.3022134  a.u. AB-SIPr -4198.2496837 a.u. B-SIPr -3162.3277794 a..

Ru 0429476 0122993 0176922 Ru -0.188966 -0301580 0.144783 Fu 0754240 10943230 0145014
Cl 0556273 0247227 -2.211832 Cl 0540450 -0575663 -2.032148 Cl 1563953 1.435419 -1.993661
Cl 0807658 0266134 2565779 Cl 0469591 0008664 2362934 Cl 1026792 1.643488 2391855
P 1487152 2320206 -0.202623 P 3825621 1.872817 -0.040820 N 0168352 -1.792%77 0.930378
N 0800362 -Zé64174 0993548 N -2.392478 -2.155206  1.158057 N 2307028 -1.259293 0.é48616
N 1390148 -2.6747%4 (Q.744262 N -0.410194 -3.085807 0.768977 C  1.005845 0781863 0.504708
C  0.260930 -1.898075 0.586722 C  -1.141205 -1.90%454 (.624410 C 0913122 -3.01023¢ 1322563
C -0397386 4044626 1360435 C 2522751 -3.539562 1666931 C 2341826 2483281 1473515
C  L111017 -3.896777  1.534905 C  -L070256 -4.024005 1.697783 C  -1.258402 -1.913034 0814817
C-2210041 22392202 0875271 C 3596760 -1.369428 1096422 C o -1795589 2533892 0354845
C -2885246 2792261 -0317962 C 4533738 -1.644786 0051271 C -3186385 -2737870 0420744
C 4272741 22572182 -0400255 C 5753358 -0.943514 (0046299 C o -3996811 -2339135 0645995
C 4944630 -1.978546 0670535 C 6018897 -0.007163  1.048639 C o -3473923  -1.747598 1797951
C 4294844 1625720 1856820 C 5116526 0250767 2.082049 C-2086548 -15228046 1908847
C  -2913670 -1.858254 1.997136 C  -3.891241 -0441341 2137930 C  -0932388 -2970170 -1.540112
C  -2193975 -3.532343 -1468083 C 4257664 -2684678 -1.046253 C -1.063884 -4484897 -1.810282
C  -2714125 4.988176 -1.543437 C  -5.306446 -3.843124 -0.54726% C  -1.244472 -2.147655 -2.809218
C -2337222 -2.829833 -2.833724 C 4296842 -2070661 -2462494 C  -1.528637 -0926891 3196293
C  -2246827 -1.627838 3.353286 C 2973840 -0.220263 3.337358 C  -1.599934 -1.950%40 4352435
C  -2463592 -2.859604 4266761 C  -3.553910 -0.917907 4.59004% C -2.234400 03859481 3577783
C -2735947  -0.358930  4.073819 C 2708183 1272187 3612862 C 3521886 0710010 0.096132
C 2722410 -2445280 0.238971 C 0819885 -3444433 0108317 C 4450052 -0.035038 0.9M48243
C 3762024 -2.044758  1.133697 C 2035039 -3486571 0850395 C 5645588 0446750 0376312
C 5064215 -1.895285 0.618953 C 3212677 -3888615 0182179 C 5900887 0247117 -0.979802
C 5313516 -2149215 0723080 C 3157332 4245575 -1.165558 C 5012878 0441761 -1.810330
C 4312816 -2589007 -1.600004 C 1961445 4237469 -1.88081% C 3812145 0949298 -1.236368
C 2999791 -2767808 -1.131118 C 0765058 -3.849121 -1.264967 C 4237754 0140176 2450094
C 3546831 -1.8373%91 2.631902 C 2120889 -3.164503 2342263 C  5.090500 -0.880977 3.240341
C 4058732 -3.0627%4 3426181 C 2208075 -4465484 3175028 C 4536849 1574204 2930502
C 4212158 -0549168 3154645 C 3295367 -2226990 2685863 C 2911622 -1.805753 -2.178874
C  1.959589 -3.392621 -Z.0637950 C 0549914 -3.953030 -2.040448 C 3269388 3303283 -2020683
C 1942692 4931178 -1.895539 C o -1.215727  -5328481  -1783824 C 2952470 -1.412125 3666520
C 2164972 23033800 -3.548202 C -0.398358 3718048 3553724 C -1.039680  1.545576  -0.130943
C o -1.333248 0781911 0127442 C o -1.433930 1069710 -0.11489% C o -2254827 0893178 0570402
C -2322029 0435869 -0.899257 C 2715448 1110876 -0.793781 C -3261043 1.836836 0784463
C  -3485590 1168933 -0746846 C  -3.091247 2423110 -1.052762 C -2703949 3183161 -0495464
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-3.312783

-4.153546

-3.712396

-2.448791

-1.582810

-2.006964

-4.666159

-4.510733

-5.628239

-6.927892

-7.0939589

-5.983511

1.408893

0812418

0750582

1.282992

1.869137

1.927891

1.017339

1.938713

1.564545

0.267890

-0850825

-0.27791¢9

3.316263

3711270

5.071956

6057975

5.672043

4.310502

-0.667809

-0.91208%

1.338448

1.638004

4851303

-<.836331

-1.108482

3 784684

2.054791

3.025313

3746982

3499216

2539368

1.822029

1.096595

0893154

0793330

0.881603

1071535

1.188734

3.640840

4.894580

5.880813

5632111

4383775

3391241

32519564

4.133296

4880071

4756973

3.880757

3126241

2.073798

1.216016

1.052722

1.721625

2.568148

2.751496

-4.752823

-4 360447

-3.732576

-4.760705

-2.852687

-1.184711

-3.569297

-3.019094

0434711

0.950224

2126287

2678876

2100330

0976050

-1.622329

-3.019310

-3.860281

-3.327045

-1.944799

-1.102078

1101184

0.837035

1.837136

3113242

3338489

2395648

-1.74197¢6

-2.352872

-3.482276

4012960

-3.411058

-2.284597

-0.472560

-1.526971

-1.835579

-1.088260

-0.035690

0268011

0545144

2.284605

2.599119

1.15154%

-1.291388

2.669594

-1.243897

-1.837271

-2.041829

-1.900498

-0.756607

0226051

0.100034

-1.023509

4300808

4766475

-5.929639

-6.661217

-6.217275

-5.048070

4045214

4608288

4688512

4213831

3649843

3557029

4.274157

5581203

5827436

4774520

3465515

3218914

5315021

5.342110

6416944

7474224

7451308

6.380868

-3.162231

-2.995335

-0.631676

-0.549630

-6.514831

-5.394335

-3.274119

-6.338144

33138160

4710860

5.290085

4485724

3075770

2494585

2842384

2091912

2466328

3596767

4348949

3.982455

3.242853

4.504 244

5501122

5251441

3998974

3006477

-0.501153

-0.511679

0085767

0.685463

0681748

0078992

-1.777845

-2.889378

-3.576301

-3.167671

-2. 065745

-1.381224

1198344

0.901236

1.890974

3190631

3496823

2.506802

2702968 -1.642501

2740423 -2.178257

3369104 3411947

3971160 -4.123332

3.936501 -3.599705

3.298531 -2373217

0807887
-0.454408
-1.337769
-0.977540

0 267654

1.157828
-4.148355
-3.534700
-3.940157
-5.070508
-1.110192

0.986652
-3.106303

-3493676
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0279411

-0.361255

-0.165525

0691137

13420956

1.138357

0.989193

2.66934¢

2716609

1.354431

-0728532

2.849034

-0.889275

-1.163323

-3.244872

-2.443433

-1.123161

-0.562777

-1.346329

-4.635236

-4 896685

-6.207126

-7.292898

-7.054164

-5.742849

0.82494%

0.503058

2576223

3111973

-3.662588

-4 166608

0125253

-2.090850

-0.832388

-0.370165

-1.072937

-2.296091

-0.550872

-0.462470

-1.074710

-2.651278

-1.132353

-3.304129

-2.177047

-1.7744938

6392338

5.284733

3.18480%9

6174957

4883787

4893008

3.949978

4470224

5.586864

5.41608%

4121573

3.011824

1.525593

0423517

0.024334

0.838841

1.933554

2.277035

-3.792490

-3.424365

-2.234800

-3.187879

-3.201054

-1.465502

-2.762925

4753730

-5.089841

4795887

-1.064853

-2.289999

-2.469770

-0.682362

-2.897739

-2.210744

-1.532377

0229386

1.12957¢

0.837628

0.984703

-0.576235

-0.049244

-0.701669

-1.929417

-0.791341

2321590

-0.61309%

-0.277201

0.16553¢%

0267383

-norna?

-1.201260

-2.058716

-2420639

-1.937954

-1.088724

-0725975

0.53363%

2264918

2532518

1.103106

-1.296100

2603015

-1.279095

-2.136228

0908744

-2.61897%

-2.645323

-3.137345

-3.646330

3.016446

4.105%08

4600991

5.268082

38308351

2754974

4466420

0.976456

-2.865140

2659358

3079485

2941115

4329277

2.361701



-2.625608

-2.143931

1766754

-3.397779

-1.927557

-1.158629

-2.109956

-3.541171

-1.921192

-3.796376

-2.632721

-2.130567

5898339

4.581019

2456051

5158585

3596887

3838140

3894516

5320886

3.920381

0.970604

1739626

2.919671

1161818

3.079083

2221489

1.306706

-2.138552

-5.139932

4371243

-2.115404

-0.554401

-3.495591

-5.484738

-7.805123

-8.111682

-6.133612

-5.514342

-5.566558

-1.879544

-2.620053

-3.477851

-1.502928

-3.805107

-2.994562

-2.728361

-Ga41488

0538440

-0.192421

-1.571845

-2.798141

-1.718813

3177412

-4.01292¢6

-2.943111

0333298

-0.608593

-0376177

-2.987087

-5.247536

-5.371041

-5.383169

-3.501897

-1.937121

-3.405470

-0.301884

3239610

4507706

4.080155

2340322

0.837054

0.648320

0796645

1.114577

12595039

-0.569902

-2.300312

-2.859903

-3.084782

-3.636472

3175483

3.805978

4502201

5226542

4395068

3434980

4588398

1.255584

-2.643445

2797611

3.317895

3087192

4507832

2566024

3123882

4.210959

-1.768600

-0.852541

-2.189253

-2.542704

-3.969714

-3.686658

-4.142899

-1.684198

0.551768

2574744

3565812

2.534854

-3.442846

4543058

3.987764

-1.513020

-0.017408

-5.318363

-5.065092

-3.495965

-5.268381

-4.130618

-1.994730

-3.722418

-4.528517

-2.858990

-3.630073

-2.284320

-1.9743816

4.181140

1.987386

1.190728

3.152041

1371710

2.193034

3.272832

4.279622

3.239912

-1.222791

-1.401063

-0.572865

-2.190098

0166558

0111395

-1.399587

-3.289690

-2 655616

-0.641118

1109942

0877574

-4.183582

-6.2659¢4

-7.576350

-6.791799

-4.7730252

-4.300771
-4.639780
-1.314711
-1.586215
-2.861619
-0.683789
-2.002994
-0.473702
-0.800464
1.812600
1.777268
1.378435
-3.923471
4.545997
-2.62487¢6
-5.011313
-5.163206
4232730
-1.303059
-2.717052
-1.930042
-3.160492
-5.51715%
-6.150820
-5.392552
-4.532846
-2.754639
-3.682941
0.229038
5354145
6.335648
4.544940
2.452809
1.221670
1.875943
3.8859758
5226694

4.558780
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0.063831

-1.68167%

-2.588184

-2.694301

-3.223172

3105079

4.424750

4.885880

5.448973

3916657

2722083

4437833

0.698927

-2.542626

2615664

2962198

2962762

4260536

2075711

2532189

3753514

-1.652520

-07707280

-2.155085

-2312013

-4.050911

-3.758928

-4.031086

-1.089434

-0.988546

00ss129

1.154453

1.148560

-3.22857¢9

-4.443517

-3.705964

-1.729597

-0.453400

5.614033

4264775

1.888570

3.207713

4305037

2584874

3.934437

2733269

2190592

-2.377553

-4.271990

-2.864502

-0.513729

0472985

-4.050416

-6.385269

-8.322870

-7.899017

-5.573891

7169728

-5.469029

7.940755

7368576

-6.152493

-5.905263

1827793

1678284

-1.656128

-3 649066

-3.497481

-3.934748

-1.639445

-0.33532¢6

-1.990737

0179283

4624019

6.600872

6.293716

4.000873

-0.154582

-0.775010

0570114

2.520810

3109441

0772504

-2.559383

1.3840%6

0.578573

-2.268152

-3.021900

2.839924

4001107

-1.330938

-0.968976

-2.371886

-2.625438

-4.132473

-3.80253¢6

-4.228734

-0.70228%

-0.976738

-0.365269

0431597

0.622244

-2.460774

-3.085571

-2.220576

-0.694816

-0.027050

-1.559562

0.550085

0799323

-2.761569

1.533362

-0.507758



0.392775

0.282439

1.238788

2281404

2353482

2956411

2293127

-0.023927

-1.665843

0.995165

2943191

5365110

7123962

6.434635

4028548

6687909

-6.408122

7.573035

6.857805

-6.950127

-5.5989032

5106741

6852073

6408180

4173580

2.406905

4.237008

5560891

5.341062

37 Ne7e

2423938

0685853

0391253

1.581400

3103075

3440515

-1.942661

-1.735888

-1.644337

-2.072594

-1.074175

-2.208227

-0.157053

1611082

3.854068

4388353

2638420

-1.945478

-3.950849

<4.900493

-3.824578

-1.836798

-2.114157

-2.666045

-1.326503

0552734

1077477

-1.256959

0553035

-0.450188

-2.474232

1444844

-0427153

4.985605

5128692

4.277664

3.267883

3.08%461

6.411767

6.851102

4969669

2.636953

2190189

4.505972

6419354

8313665

8.275455

6.374015

4409482

-7.321827

4.321080

5461853

-8.123120

-7.515837

4.708502
6.48064%
6.033902
3796816
2.038353
2.270282
3.387509
4460545
4.396134
3.252629
-0.746196
-2.317565
-1.672492
0.553671
2132141
4659382
0.718196
-5.025027
4.614445
0.421809

1.562503
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-0.113058

1.642838

3.9637238

451469

2746052

-1.628323

-3.819383

-5.091087

-4.156164

-1.979128

-1.019140

-0.669629

0.853529

2016717

1.652273

-1.856140

1.028382

-3.030194

-1.208138

0138530

1.906188



NOZ NOZ 02
BC-SIPr 3240.8718707 a.u. C-SIPr -3240.8943059 au. cD-sIPr 3240.8924879 au.

Ru 0783365 1046672 0074291 Ru 0849302 0827815 -0.75831%9 REu 0778870 0755883 -0.8448%
Cl 1363631 0683001 -2.300253 Cl 0814772 -0.945749  -2.386497 Cl 0273060 -1.061838 -2.398636
Cl 1193109 2058010 1.999856 Cl 1300617 2509105 0922353 Cl 1560805 2101219 1016839

N 0066406 -1.524410 1413562 N 0124204 -1.095605 1635357 M 0139588 -1.651486 1.101169
N 2219950 -1.198706 0966428 M 2276324 -0.864686 1201613 N 2291760 -1.230113 0813173
C 0940766 -D703771 0729263 C 10126828 -D506772 0779854 C o 1.029854 0817235 0494548
C 0768799 -2624261 2115696 ¢ 0797706 -1.988610 2613151 C 0809872 2813027 1742925

C 2226029 -2162269 2.0850238 C 2243294 -1.504798 2537206 C 2269641 -2.361569 1795293

¢ -1.371076 -1.582920 1359789 C -1.315430 -1.088753 1599059 < -129217¢  -1.53280%8 1205993
C  -1.979590 -2.508124 0456629 C  -1.988883 -2.199313 1.00687% C  -2119219 -2461991 Q505372
C  -3.332809 -2.612505 0455703 C  -3.395578 -2222444  1.052793 C  -3511457 -2.388665 Q703552
C 4136786 -1.819858 1.3235%4 C 4085705 -1.170307 1.657770 C 4043705 -1.414311  1.549141
C  -3544982 -0.936134 23229334 C 3428478 -0.088564 2250747 C  -3235991 -0508650 2242346
C -2143381 0814168 2280648 C -2.022377 -0035132 2254561 C o -1.837451 -0563375 2104409
C -1.180909 3415645 -0485141 C -1.257275 -33857% (0371474 C -1569700 -3.5459437 04217192
¢ -1.377697 4902084 -0108717 C -1.465404 -4662550 1219630 C -1670867 4940478 0248298
C -1.516196 3182777 -1974130 C -lesd1ed -3.633302 -1.096041 C-2266073 3570403 -1.797553
C -1.507959 0065642 3354398 C -1.310834  1.092224  3.002897 C o -D959TR4 0351352 2959561

C  -1459076 -0.691454 4703081 C  -1.059015 0850140 4475931 C  -0530592 -0373531 4257513
C  -2216882 1422193 3.5218%2 C 2064239 2433143 2947195 C  -1.622592 1.697496 3299963
C 3429586 -0.880908 0247984 C 3521470 -0629834 0505249 C 3554721 0720183 0.345078
C 4434147 -Q073379 0.854424 C 4395237 0420380 0931982 C 4332187 0123497 1.202206

C 5815544 0187241 0141750 C 5573514 0644135 0193367 C 5540445 0641783 0700578

C 5784862 -0353033 -1.132847 C 5880939 -0172579 -0.895034 C 5965504 Q309248 -0.5885987
¢ 4823820 -1176154 -1726274 C 5081081 -1.258447 -1.258440 C 5254962 0578704 1395202
C 3832901 -1472335 -1.041996 C 3897426 -1530563 -0.546951 C 4048152 -1.14047%  -0.931998
C 4317672 0463594 2291212 C 4173950 1233017 2208664 C 3974570 0412127 2661827

C 5150302 -0405559 3264082 C 4977475 0599388 3371899 C 4756959 0547174 3594281

C 47730988 1.943482 2412313 C 4544172 2721394 2065784 C 4240126 1870703 3.083448
C  2.85059¢ -2474985 -1.65295% C 3141839 -2830085 -0.837472 C 3408110 -2.266282 -1.746067
C 2910989 -3.892729 -1.090051 C 3617154 -3.542666 0129477 C 4039749 3621546 -1.343593
C  2.675368 -2511229 -3.191273 C 3279354 -3.318326 -2290085 C 3517184 2.086133 -3.268449
C  -1.047338 1.353253 -0.320885 C 0995376 1.225025 -0.918772 C  -1.013756 1.333092 -0.7358973
C  -2045242 0519249 -0.967987 C  -2.014586 0252417 -1.299797 C  -2179681 0562619 -1.195410
C -3192120 1248395 -1.246198 C 23250989 0857445 -1450388 C-3334024 1320837 -1121727
C 22994426 2626540 -0726873 C 23083448 2307741 -1.155136 C o -2959492 2678967 -0642407
C  -3821148 3754898 -0.747405 C  -3.999507 3366622 -1.210187 C  -3725846 3.835824 -047788%
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-3.347166

-2.068260

-1.218297

-1.675798

-4.37172¢6

-4.214520

-5.331192

-6.630726

-6.803760

-5.688826

06141886

0.371985

2.516081

2.942259

-3.911973

4196575

-0.106807

-2.426455

-1.141689

0725274

-1.235955

-2.596665

-0.955072

0467525

-0.920083

2481744

-0.943071

-3.244364

-2.27949¢6

-1.648005

6418258

5.032744

3.247970

6.233767

4872337

5.012009

4153442

5813442

4963714

5.032638

3.900252

27034392

0757389

-0.081016

-0.566255

-0.234330

0588012

1.086654

-3.589759

-2.733456

-1.655741

-2.985873

-3.301227

-0.356768

-3.169883

-5.225054

-5.096680

-5.551295

-2.162515

-3.328470

-3.900330

0282236

-1.658995

0913547

-0.078756

1.312965

1.968914

2056994

0811819

-1.581751

0407734

-0.33796¢

-1.478788

-0.05857%

2.582513

2.091792

-0.180573

0.385740

0.354337

-0.171913

-1.976204

-3.110714

-3.806376

-3.38067¢

-2.253300

-1.561922

1.583361

3.144976

3.034185

1.894301

-0.217892

2.897244

-0.380086

-0.278561

0.958222

-0.729269

-2.304536

-2.18241%

-2.608242

3.039854

4624834

5076632

5471687

3.929602

2560336

4231527

0556558

-2.72433%

2580119

3.028074

3.220848

4.309686

1718420

2.214680

-3.546072

-2.202141

-1.270827

-1.710957

4439810

4 448434

-5.617998

-6.852525

-6.903859

-5.744490

0.687273

0349813

2469109

2.985715

-3.975058

-4.032824

-0.173729

-2.529228

-1.177916

-0.862510

-1.352561

-2 757912

-1.159672

-0.328608

-0.460703

-2.016518

-0.508262

-3.007494

-2.306441

-1.4283874

6.268753

5409346

3.090259

6.069536

4.745041

4.764485

3.987495

5.633138

4678471
4911753
3844020
2543250
0185320

-0.346542

1516442

-1.183800

0171691
0516437

3.051321

1874141

0.755287

2322789

3047327
0.699627

3148211

4981450

4512945

-5.502081

2792620

3787847

-4 544944
1.25793%

0239459
0.521708
1.495330
2413654
2722024
3234236
1452632

1200828
1.195532
0673355

0.475164
1125941
3192881

2.869964
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-0.922542

-0.604123

-0.572390

-0.844831

-1.867907

-2.842978

-3.22837¢

-2.639831

-1.665395

-1.291558

2301991

3618817

3327170

2.607475

0615475

2718396

0361384

1.209786

2.281370

0.814582

-1.747706

-1.204%45

-1.478595

2.513200

4567753

5.014042

5005697

3534401

1.905703

3376561

0.454988

-2.093415

2.443092

3.182312

3519448

4.323802

1.233060

1.905822

-3.086008

-1.704501

-0.9216%0

-1.543877

-4.686227

-4.881101

-6.161709

-7.274217

-7.096382

-5.819493

0.673471

0375041

2.559398

2981038

-4 202566

-3718614

-0.504210

-27732424

-1.178848

-1.201536

-2.136381

-3.350367

-1.3138%6

-0.048228

0.012556

-1.412593

0.139302

-2.473786

-1.988087

-0.881059

6167759

5.669821

2885832

5.847264

4615111

4441735

3748410

5.326053

5.030595

5.053388

3.886759

2.698305

0868604

0013805

-0.447308

-0.075485

0757640

1.238558

-3.721738

-3.009057

-1.987719

-3.157812

-3.074045

0.224482

-3.308930

-5.229916

4972573

-5.716638

-2.605864

-3.793867

4.358645

0.592612

-1.319857

-0.625630

0275836

1583938

2214185

2363410

1315581

-0.842528

0232011

-0.342267

-1.616053

-0.405372

2581356

2095211

-0.0s1210

0.164621

-0.023710

-0423806

-1481203

-2.597989

-2.933417

-2.153707

-1.038113

-0.710365

1.119787

2742444

2.800175

1501940

0193973

2901248

-0.617892

0400746

1.242460

-0.392028

-2.326079

-1.714887

-2.434806

2377943

4055775

4.8844972

4859074

4.005091

2.390237

3785913

1.299237

-2.376831

2776133

3.535760

3.334079

4649504

2391627

3121668



4.533558

1.629816

2.833083

3 926669

2178113

3620817

2538395

1851138

-1.885683

<.822817

-3.993759

-1.714659

0.214156

-3.198434

-5.187215

<7.507448

S1erEred

-5.836855

1.555272

2.569224

0.943478

1.294012

2.834078

3182200

7.040932

-5.622752

7166252

7875569

-6.111860

-6. 266736

2.306054

-2.159986

-3.933178

-4.246160

-4.617007

-2.941124

-1.498788

-3.153481

-0.523854

3716002

5.855543

3.97711¢%

3.9556M

-0.320742

-1.203326

-0.618256

0838191

1701026

4320495

3.996701

5.223856

3.685405

4617792

3096821

-0.057803

-1.937108

-0.556009

0663168

-2.800284

-1. 164854

3442087

-1.352971

0.015347

-1.367949

-1.503853

-3.584831

-3.618004

-3 564730

-1.252827

-1.20188%

-0.189738

0.832459

0.839053

-3461135

-4.693625

-3.925779

-1.903188

-0.660873

-1.805103

-0.982452

-1.64415%

-2.667500

-0.11046%

-1.157042

-1.879802

1.296974

-3.001425

-1.326507

0564089

2.011998

4.277402

2.064514

3492497

4692989

3.045715

4307786

3.002786

2598688

-1.807458

-5.050650

-4.258312

-1.858914

-0.215491

-3.488457

-5.567638

-7.769397

-7.865640

-5.797157

0.889400

2075083

0187828

06940862

2.370544

2.874921

7124540

-5.573737

7.822377

7374734

-6.162209

-6.125458

3.263161
-2.633890
-3.668450
4170117
4878084
-3.671533
-2.523449
<4.177580
-0.808341

3.196186

5518087

5.934916

4.026827
-1.087503
-2.303365
-1.716876

0.077468

1.279514
2189654
2201721
3.035193

1.423577
3.068957

1476204
0.099837
-1.207498

1.051724
-0.644670
-0.200957

-2.23%446
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2996722

-0.662458

1196440

-0.028199

-0.047288

-2.516807

-3.009220

-2.460197

-1.461521

-1.487708

-0.957372

00384080

-0.322112

-3.316500

-3.997223

-2.937039

-1.180686

-0.500874

-2766838

-2.049303

-2709265

-3.532948

-1.438142

-2.294857

-1.672739

1.681202

-1.313538

-2.623860

2.089410

1.291974

3838234

2326462

3947255

5.122584

3547148

4564325

3109616

2.928289

-2.123589

-4.806936

-3.683329

-1.214902

0180058

-4.013832

-6.294577

-8.278645

-71.957659

-5.688205

0.885341

1.821876

-0.05253¢%

1134931

1.694642

2858692

7.237192

-5.519800

7.575030

7868651

-6.200400

-5.970291

2045913

-2.293248

-3.82814%

-3.647467

-4.453845

-2.148026

-1.084538

-2.846808

-0.477573

3.832428

5945630

5985491

3901812

-0.263605

-1.098610

-0.450070

1.030110

1.862465

1912707

2334483

2462396

1138112

3335504

1.995870

0.554992

-1.342802

0599583

1.638137

-2.233300

-0.395213

4102902

-1.505714

-0.257194

-1.591188

-1.889128

-3.630120

-3.580061

-3791173

-1.526245

-0.684527

0.078500

0487896

0.169722

-3.217346

-3.811933

-2.412383

-0.408408

0.186233

-2.858693

-1.94054¢6

-3.035644

-3.598811

-1.409594

-1.953897

-1.100975

1725599

-2.250109

-0.343533

1.210886

2377666



NOZ NO2Z NOZ
D-SIPr 3240.8970631 a.u. DE-SIPr ~3240.8857283 a.u. E-SIPr 3240.8885183 au.

Ru 0629690 0539390 0787327 Ru (530060 0.583020 -0.969967 Ru 0330955 0249900 -0.965299
Cl 0578439 1421004 -2.185340 Cl 0808667 -1.165209 -2.644076 Cl 1491589 -1.308317 -2.460082
Cl 0984802 2440332 0656033 Cl 0263801 1916440 1.013888 Cl -0419701  1.547750 0921580
N 0275082 -1.054948 1752352 N 0163730 -1.843106 0874144 M 0311720 -2.057004  0.940243
N 2413902 -0.815269 1217449 N 2296661 -1.289799 0744019 M 2317082 -1.127405 1.010847
C 1133959 -0534247 0833013 C 1039855 -0.950346 0326856 C1.080983 -1.043488 0448357

C 0991310 -1.842246 2785169 C 0832312 2787644 1823775 C 1110407 3003123 1758403

C 2447988 -1412330 2.5753% C 2308851 -2579772 1476682 C 2367818 2182142 2055679
¢ -1.169564 -1.057666 1716369 ¢ -1.278295 -1.908845 (764525 < -1.07787¢ -2311283 0627132
C  -1.849570 -2.172061 1134018 C  -1.855355 -27769863 -0222467 C  -1408346 -3.180152 -0.440880
C  -3255373 -2.193314 1196460 C  -3.258384 -23880210 -0.266145 C  -Z772011 -3.378368 -0.755219
C 3941704 -1.142270  1.807722 C 4042004 -2208562 (0.673716 C  -3750669 -2.76254% Q027035
C  -3.230980 -0.055074 2383548 C 3481398 -1412360 1.672488 C  -3433932 -1.974%08 1.135804
C  -1.874189 0001266 2371530 C -2.084370 -1.248119  1.744141 C o -2085974 1750512 1475665
¢ -1.130484 3371744 0514835 C -1.028687 -3.659571 -1.152292 C -D367820 -3.990132 -1.235450
C -1.157337 4578522 1484345 ¢ -0.942598 5098474 0582825 C -D279185 5420895 -0.648740
¢ -1718183 3775405 -0851556 C -1.571427 -3.698564 2593759 C -Ded45542 -4.057316 2748775
C  -1L170757 1123153 3130162 C -1.514722  -0458958 2924415 C o -1764953 1018871 2778743
C  -1123513 Q798432 4.642519 C  -1.591114 -1.303093  4.22010% C  -1749825 -2.025228 3.9564%90
C  -1.813462 2502102 2893741 C  -2.222093 0854148 3133176 € -2733803 0135711 3.091506
C 3834705 -0516583 0501049 C 3555507 -0é24664 0513260 C 3478694 0300759 0732010
C 4395633 (0.641780 0.850585 C 3967911 0351278 1484150 C 3635607 0917156 1515732

C 5574380 0901953 0124982 C 5262649 0937039 1271219 C 4787484 1690691  1.273249

C 5982892 (0.02680% -0.831983 C 6056993 (.344617 0190961 C 5751889  1.242493  0.369030

C 5277482 -1139992  -1.183529 C 5647734 -04334%96 -0716245 C 5633632 0022963 -0.300297
C 4097371 -1449755 -0431743 C 4390454 1051176 -0.366396 C 4498046 0783766 -0.097765
C 4049880 1557597 2025328 C 3186790 0738417 2701313 C 2669616 1362878 2613540

C 4902867 1.178069 3260510 C 3674867 -0054913 3937340 C 3212754 0933088 3.998593

¢ 4229211 3.053216 1701895 ¢ 3217069 2250438 2995263 C 2389781 2877340 2604518
C 3428185 -2803304 -0726151 C 4017601 -2185962 -1.520173 C 4457206 2161696 -0.760782
C 4034271 -3.873275 0.215201 C 4793743 3473505 -1.151202 C 5358673 -3.155185 0.012441
C 3516924 -3.279575 -2.187240 C 4257222 -1.825711 -2.999408 C 4866076 2126986 -2246442
C  -0.959381 1496388 -1.764851 C 0997324 2056170 -1.979044 C  -1495154  1.375050 -2.055246
C  -1.986502 0524444 -Z197708 C 2214798 1.261980 -1.746043 C  -2723535 1.047826 -1.326395
C -3251245 0950271 -1.849036 C -3.150887 2018817 -1.059818 C-3314200 2195741 0834392
C 23131106 2303986 -1.249957 C -2567204 3359950 -0811104 C-2498399 3354514 -1276795
C 4113474 3233045 -0871370 C  -3.107233 4526312 -0.241532 C -2698223 4741817 -1.163103
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-3715031 4526291 -0469953 C  -2.310426 5687451 -0.180479 C  -1772254 5617956 -1.763674

-2.358167  4.888972 -0474535 C 09998650 5601479 -0.693214 C  -0668463 5121533 -2484002
-1.366827  3.960341 -0.862175 C 0462157 4533403 -1.291868 C  -0473031 3732411 -2615765
-1750192 2663686 -1.227799 C -1.248042 3379574 -1352289 C-1384532 2857971 -2017251
-4.503518 0209666 -2.034855 C 4515684 1586685 -0709596 C -4545191 2245030 -0.024871
-4.656826 -0.596824 -3.242559 C 25246019 0740172 -1.583295 C -5588702 1308399 -0241019
-5.834483  -1.325825 -3460988 C  -6541128 0310829 -1.258105 C -6743670  1.313337 0554316
-6.884575  -1.275516  -2.524965 C -7.138020 0714239 0049642 C  -6890387 2262658 1.582550
-6748172 0485065 -1.370475 ¢ -6427993 1552400 0328002 C -5867186 3199946 1.810305
-5.576368 0258542 -1.158350 C 5134254 1.988668 0502236 C 4708036 3193318 1.0178%92
083802 -2928763 2607331 H 0475723 -3.804688 1674357 H 1333840 -3917093 1.164308
0.608192 -1.598422 3795287 H 0593178 -2465862 2867433 H 0558793 -3.304208 2667167
2770228 -0.649145  3.315501 H 2963645 -2.520791 2367069 H 2339464 -1.709233 3.0617¢4
3161714 2257955 2615786 H 2695720 -3.383343 0813027 H 3300913 -277106% 1.974950
-3.836404 3023424 0772595 H -3759363 -3512131 -1011&882 H -3091893 4019019 -1587889
-3.878281 0735367 2857140 H -4151555 -0933138 2398530 H 4252774 -1545470 1727636
-0.075397 3076730 0335635 H -0.008407 -3229395 -1.207045 H 0812403 -3433348 -1.116833
-2.197128 4936800  1.640141 H -1.944727 -5575010 -0550790 H -1230086 -5.973176 -0.806099
-0744171 4334853 2485340 H -0.534672 -5125086 0449143 H -0077742 5425111 0442517
-0.570277 5423980 1068398 H -0.288844 5726473 -1.221891 H 0529797 -5993832 -1.148587
-1.695827 -2.925755 -1.539998 H -1.648119 -2.677695 -3.020053 H -0703600 -3.044368 -3.190939
-2761221 -4.144858 -0761469 H -2.564808 4189681 -2.655375 H  -1.580436 4609552 -2.981479
-1.114922 4595132 -1.293358 H -0.879462 -4274636 -3.240197 H 0183541 -4.590005 -3.257832
0132413 1.188388 2747037 H -0452473 -0.230822 2.65893% H -0735018 0575164 2665265
-0.836525  -0.176732 4 854709 H -1.090813 -2280028 4121635 H -1.049550 2870773 3795008
-2.146043 0754166 5075273 H -2.646604 -1502333 4503213 H  -2758074 -2464222 4114038
-0.559970  1.583861 5188474 H -1.114707 -0760d4e4 5083354 H -1453833 -1514438 4896711
-2.838175 2567006 33176852 H -3.284566 0764855 3429344 H 3752372 0228964 3341674
-1.858094 2745086 1814422 H -2.189482 13512616 2216706 H -28M234 03842152 2242478
-1.204395 3286999 3387102 H -1.719931 1457891 3946320 H -2387223 0700572 3973218
6192007 1786162 0331861 H 5652070 1701085 1.957364 H 4956044 2644413 1790809
5673731 -1.802474 -1.964198 H 6327828 -0.707224 -1.534395 H 6441677 -02834478 -0977620
2974639 1411020 2.25665¢ H 2127882 0477278 2499589 H 1696176 0861574 2434432
5.979%48  1.37298%9 3072777 H 4726754 0201673 4136186 H 4165162 1455298 4.232239
4811681 0103595 3530684 H 3633695 -1.153508 3785177 H 3416194 -0.156317 4.058322
4599875 1778728 4142438 H 3050330 0186341 4.822805 H 2483573 1188607 4795718
3629648 3341188 (818943 H 2874623 2837836 2.120939 H 2011601 3215047 1620083
5292853 3318596 1.524909 H 4227411 2601904 3294481 H 3288363 3473434 2867280
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3.878413

2350445

3.955341

5112046

3.517835

4556070

3.120355

2 906644

-1728758

-5.18223%

4 478892

-2.060030

-0.306761

-3.845271

-5.936194

-7.806624

-7.550297

-5.474002

0308734

1.754843

0.301478

0.155504

2.327998

2.304072

7227525

5427979

7840279

7564032

-5.97T1E7

-6.019624

3.666204

-2.650150

-3.595793

-4.029272

-4.846508

-3.536806

-2.514090

-4.196479

-0.427891

2.976705

5.261492

5.906173

4.250572

-0.62812%

-1.937542

-1.853824

-0.456170

0851632

1.777264

1.423494

2873925

1.220209

2.302506

0744293

0.334803

-1.19176%

1.361745

-0.458029

-2.239577

0177274

2557708

0492359

1.286470

-0.004062

0079128

-2.483114

-2.882087

-2.318677

-2.675492

-0.920712

-0.170359

0175418

-0.853641

-3.986316

-4.371733

-2.694504

-0.6166388

-0.237463

-2.679738

-2.134910

-2.825308

-3.62253%

-1.734131

-2.814214

-1.644363

1.85M67

-1.341418

-2.527505

1.512337

2.244688

2523876

2.928813

4.645073

5.886055

4.468343

5.332637

3.685874

3.909889

-2.358293

-4.141145

-2.723089

-0.392253

0560373

-4.7%4512

-7.089681

-8.150015

-6.883315

-4.576140

0009101

2192173

0754854

-0.130632

2.620738

2.803393

7394690

-5.520530

8.074352

1733286

-5.999878

-6.170090

2.480861

-2.372613

3772844

-3.338022

4318058

-1.659509

-0.922850

-2.655480

0.235448

4.548438

6.605197

6.608301

4.544393

0.44150%9

-0.345103

0.368070

1.861767

2.616337

3.834151

-1.414731

-0.092736

-1.301871

-1.793975

-3.221659

-3.290330

-3.648473

-2.111768

0.134245

0.267930

-0.634608

-1.701385

-2.542329

-1.951762

0210521

1782209

1212785

1726061 -2.902642

1.300439  -1.169600

2.489978 -3.173206

0.906878

-3.622063

2006655 -0.424660

1110374 -2.082179

1.181558

-2.385568

0.010423

0.636511

0812158 -0.950231

2.034081
-2.964342

-1.949031
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0.834854

-0.342459

1.589843

1.607230

3407082

5100876

6425550

5.275255

5934326

4237000

4730471

-3.082359

-3.5738%0

-1.920116

0.041010

0.386432

-5.48575%

-1.534725

-7.7939606

-5.967532

-3.898702

-0762830

1.739100

-0.068478

-1.185667

1754550

2579311

6960602

-5.1846868

7804959

-5.435952

7.036283

-6.030792

3.116529

-2.5177%4

-3.223089

-2.851631

-4.173414

-1.852840

-1.415277

-3.131683

0.022092

5146337

6706183

5.82223¢%

3345884

0.573806

0570848

2270880

3940104

3904295

0482442

1380076

0.860153

-0.512411

2.348397

1.146074

2084116

2976178

1.651535

-37704379

3.156079

-2.408256

3.35302%

-0.723831

1.090260

-0.045849

-0.422138

-2.378689

-2.815172

-2.697649

-1.163960

-0.633538

1675854

-2.951883

-3.19229¢

-1.060233

0.366203

2204558

2620501

1.234195

-2.868957

-1.148214

-3.634733

3085734

-0.603212

-1.838001

0127034

-0.321187

-0661111

-1.284725

0732122

0377081



02 NO2Z
EF-SIPM" -3240.8689679 au. F-SIPr 26242792095 au.

Ru 0659560 0780074 0423273 Ru -0.094833 -0485737 -1.676683
Cl 0386352 0224838 2676732 Cl -0.155873 2795373 -1.459880
Cl 0414552 1288613 1560988 Cl -1.355477 1273453 -2.485233
N 0748957 -2074916 0191832 M -1.037446  -0149174  1.059131
N 2814244 1286780 0007503 N 1181715 -0.07521¢ 1016954
C 1484107 -D911303 0000249 C 0081516 -D154030 0211038
C 1595337 3277419 0042219 ¢ -0.630688 -0350400 2465882
C  2.988%92¢ -2720072 0326083 C 0827375 0108085 2441453
¢ -0658156 2209152 0483286 ¢ -2427346 0018244 0710872
C  -1.562135 -2.599701 -0.551395 C -3.283121 -1.121997 Q.644854
C  -2920987 -2.768506 -0.219971 C 4642756 -0.215555 (.338159
C  -3348518 -2.553263 1.08938% C 5119386 (0378362 0130423
C  -2465029 -2.203651 2114413 C 4294414 1502487 02285938
C -1.094469 2054743 1839853 C -2.931211 1346754 0534223
¢ -1.115873 2915900 -1979355 C -2.808558 -2540134 0961920
C -1.013330 4446633 -2184310 23228211 -2938174 2397717
C 22039767 2297128 -3.046474 C 32316416 -3584051 -0051849
¢ -00124574  -1.826%966  3.002710 C -2.06585%4 2592189 0741725
C 0422102 -3.179563 3.521513 C -2.107620 3.036527 2223995
C  -0735766 -1.037339 4174616 C 2452494 3773092 -0.167768
C 3996961 -0474071 -0024788 C 2560760 Q072209 0.642749
C 4514542 0.04812% 1197018 C 3084992 1385179 0441848
C 5723654 0767759 1152026 C 4456819 1516184 0153997
C 6381739 (0943132 0088601 C 5261803 Q376091 0.079761
C 5882154 0427280 -1.267420 C 4754820 -DS0975T7 0283596
C 4875324 -0297985 -1.269221 C 3388518 -10878le 0574898
C 3811001 -D1318386 2542673 C 2225665 2647451 0525794
C 4685478 -0937070 3529239 C 2673722 3550072 1696920
C 3385320 1.222247 3149927 C 2215833 3427499 -0308316
C 4150995 -0.874392 -2582760 C 2858736 -2496977 (831983
C  5.040%42 -2041992: -3.066224 C 3330033 -3.015087 2210342
C 4012740 0206784 -3.67354% C 3247630 -3479556 -0.290280
C  -2105444 3257524 -1.188046 H -0719641 -1424702 274359
C  -2986113 2197761 -1.692585 H -1.267018 0.239397 3.153551
C o -4137700 2130193 -0.935606 H 0945683 1176393 2737554
C -4064774 3186458 0109705 H 1485840 -0.504131 3088564
C 49901 3597427 1.091575 H  -5.348904 -1753191 0.25%9015
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-4.634451

-3.400728

-2.486138

-2.822265

-5.244268

-5.673834

-6.702009

-1.320725

-6.90454¢6

-5.88260%

1.518268

1.285615

3.204713

3.774344

-3.664869

-2.866918

-0.112142

-2.011578

-0.349973

-0.619119

-2.141958

-3.0532¢9

-1.616081

0.724330

0926955

0400950

1.154308

-1.498618

-1.199858

0.056741

6173144

6.452228

2.881599

5613733

4988703

4.132585

2634759

4262242

4675374

5336614

4939759

3871756

1.174008

0.825387

-0.109529

-0.722472

-0.39083¢6

0.552083

-3.678165

-4.073352

-2.845775

-3.16899%

-3.061239

-2.062041

-2.464272

-4 925898

-4.933434

-4 677105

1.204147

-2.750278

-2.468053

-1.230357

-3772171

-3.805365

-3.014952

-1.629804

-0.093791

-07779997

1.201113

0.602043

-0705716

-0.387222

-1.91949%

-1.122716

1762692

1.875066

1.935143

1795674

0.796488

-0.04155¢6

1127748

-2.433331

-2.627559

-1.522962

-0.221255

-0.024180

-0.993172

0.746480

1.391066

-0.313414

-0.973052

3126040

-2.122689

-2.095339

-1.439912

-3.196428

-2.9033%4

-3.034151

-4.057652

2609728

2732348

3.92744%9

4339808

4722971

3829174

4907307

20586064

-2.190708

2360453

3792682

3.110776

4473534

2482342

3.344417

-4.73980¢

-1.700224

-4.334312

-2.868355

-2.825677

-3.043130

-4.417951

-2.880789

-1.022154

-1.789224

-3.137028

-1.443780

-3.440877

-2.476240

-1.709521

4.921480

5.445043

1.180533

3703083

2.666641

2.000941

1.8313%4

3230504

1.559338

1751670

3.03178%

4.435914

2.895696

4.345262

2.900168

2774289

1565214

1694771

2447982

6714538

-6.562715

7132963

7400199

2492372
-2.542057
-2.986332
-2.217810
-3.940246
-3.308310
-3713223
-4.572370

2.309278

2.235145

3.335361

3.911306
4.200512

34659316
4.590238
24974380
-1.76192¢6
2.329302
3.936395
3.008633
4427942
2804524
3786582
4.318423
-2.436910
-2.337018
-3.114387
4.015343
-3.642266
-3.117512
4466551
-0.14131¢
-0.368516
0.276178
0.539138

0.57144%

1.686845

-0.484036
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0.065175

0.501392

2488700

3.181238

2.655474

-1.082000

0001715

0163933

0491496

2.921173

2514748

2387822

0.103197

-1.23201%

-0.059639

-0.017632

0212787

0.720575

1.540358

2.665935

1.789665

-1.63866%

-1.078700

-0.723460

0.842345

3.037317

2247814

2417680

-0.338981

-1.278366

-0.111221

-2.312485

-3.40197¢

-1.790932

-0.221201

-0.194057

-0.391016

-0, 277986



H

H

H

H

H

H

H

H

2.866395

3133585

5132418

6063843

4618771

4996139

3349380

3 565475

-2.7718921

-5.956411

-5.3441380

-3.149302

-1.526687

-5.203718

<1.026800

-8.122734

-1.360702

-5.543334

-0.882540

2.088254

0.297575

0462170

1.81868%

3.123027

7666732

4792021

8226045

8085287

-5.505445

-5.185420

1.061658

-1.269595

-2.843205

-1.694916

-2.496557

0.638715

1.029420

-0.231756

1.532392

3101600

5.004462

6.174025

5.465539

1316746

-0.358571

-1.461913

-0.888242

0779330

3600917

1.920951

4.421560

3.088231

2570660

1733159

1701931

-2.714888

1.839718

2139220

-3.257253

-2.292759

4.117404

-2.386183

-2.302901

-3.304915

-3 986765

-3.956839

-3.339932

<4.589031

-2.524532

1.200350

2711003

2465602

0.681560

-3.299911

-3.650742

-1.674919

0648724

0.997983

-1.682964

-0.416990

-1.237501

-2.562317

-0.71027¢

-0, 140831

-0.090131

1408440

-1.180457

0.984507

0560468

2500458

o]

6]

-6.957457

-7.268225

1727636 -0.363951

-0.437723

47

-0.267477
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