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Experimental Section

General Methods. All experiments were performed under dry nitrogen atmosphere using
standard Schlenk techniques or an MBraun inert-gas glovebox. All solvents were purified using a two-
column solid-state purification system (Glasscontour System, Irvine, CA) and transferred to the
glovebox without exposure to air, unless otherwise indicated.

Magnetism data of crystalline powdered samples (20 — 30 mg) were recorded with a SQUID
magnetometer (Quantum Design) at 10 kOe (2 — 300 K for 3, 4, 5 and 7). Values of the magnetic
susceptibility were corrected for the underlying diamagnetic increment (Xg. = - 1275.04 x 10°
cm’mol™ (3), - 1258.54 x 10° cm’mol™ (4), — 1208.54 x 10° cm®mol™ (7), — 1339.18 x 10° cm’mol™
(5)) by using tabulated Pascal constants and the effect of the blanksample holders (gelatin capsule/
straw)." Samples used for magnetization measurement were recrystallized multiple times and
checked for chemical composition and purity by elemental analysis (C, H, N and S) and *H NMR
spectroscopy. Data reproducibility was also carefully checked on independently synthesized samples.
Results from elemental analysis were obtained from the Analytical Laboratories at the Friedrich-
Alexander-University Erlangen-Nirnberg (Erlangen, Germany) on Euro EA 3000. 'H NMR spectra
were recorded on JEOL 270 and 400 MHz instruments, operating at the respective frequencies of
269.714 and 400.178 MHz with a probe temperature of 23 °C in benzene-dg. Chemical shifts were
referenced to protio solvent impurities (6 7.09 (benzene-dg)) and are reported in parts per million
(ppm).

Starting Materials. Precursor complexes [(Ul;(dioxane);s] and [U(N(SiMes),)s] were prepared
as described by Kiplinger et al.’> The tris(2-hydroxy-3-adamantyl-5-methylbenzyl)amine ligand was
synthesized from a modified literature procedure.® The wuranium starting material
[((**ArO);sN)U"(DME)] and the two bridging chalcogenides [{((**Ar0);N)U(DME)},(u-S)] and
[{((**ArO)sN)U(DME)},(u-Se)] were synthesized according to literature procedures.” ° Elemental
selenium powder (= 99.5 %) and elemental sulfur (> 99.5 %) were purchased from Sigma-Aldrich and
used without further purification. Anhydrous 1-propanol (99.7 %) and anhydrous 1,2-
dimethoxyethane (= 99 %) were purchased from Sigma-Aldrich. THF and 1,2-dimethoxyethane were
further dried by distilling over sodium benzophenone. Triphenylphosphine sulfide (99.8 %) and

triphenylphosphine selenide (= 98 %) were purchased from Sigma-Aldrich and used as received.

Synthesis of [{((**Ar0);N)U},(u-Se,)(u-DME)] (3). Selenium Powder (8 mg, 0.10 mmol) was
added as a suspension in DME (~ 1mL) to a stirring suspension of [((**Ar0)sN)U"(DME)] (1) (100 mg,
0.09 mmol) in DME (2 mL). The solution turned to brown after 10 min. and was stirred for another 6
h. The reaction mixture was filtered and the volatiles were removed in vacuo. Brown crystals of 3

can be obtained from a concentrated solution of DME. Yield: 85.0 mg (0.037 mmol, 83 %).
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Alternatively, complex 3 can be synthesized from the addition of a suspension of selenium
powder (6.8 mg, 0.08 mmol) in 1 mL benzene to a stirring solution of [{((**Ar0);N)U(DME)},(u-Se)]
(100 mg, 0.04 mmol) in 3 mL benzene. Over 10 min., the solution turned brown and was stirred for
another 6 h. The reaction mixture was filtered through a pipet and the volatiles removed in vacuo.
Yield: 78 mg (0.034 mmol, 85 %). *H NMR (270 MHz, C¢D¢): & [ppm] = 52.54, 51.18, 50.24, 44.22,
29.76, 25.12, 24.30, 21.31, 10.26, 8.16, 4.43, 4.02, 2.74, -1.04, -2.08, -3.90, -9.47, -10.95, -13.92, -
15.47, -18.37, -29.86, -36.47, -41.94, -43.82, -45.71, -49.55, -52.36, -55.13, -89.92. Elemental analysis
(%) calcd. for [{((**Ar0);N)U},(u-Se,)(u-DME)]- DME, C 58.63, H 6.64, N 1.14; found C 58.57, H 6.51, N
1.17.

Synthesis of [{((**Ar0);N)U},(u-n*: n*-Se,)] (4). Selenium Powder ( 29 mg, 0.36 mmol) was
added as a suspension in DME (~ 1mL) to a stirring suspension of 1 (100 mg, 0.09 mmol) in DME (3
mL). The solution turned to brown after 10 min. and was stirred for another 3 days after which an
olive green precipitate formed. The reaction mixture was filtered, washed with cold DME (~ 1 mL)
and dried in vacuo. Brown crystals of 4 can be obtained by diffusion of n-hexane into a concentrated
toluene solution. Yield: 92.8 mg (0.040 mmol, 90 %).

Alternatively, complex 4 can be synthesized by reacting either 2 or 3 with stoichiometric
amounts of selenium powder for 3 days after which an olive green precipitate forms. The reaction
was filtered, washed with cold DME (~ 1 mL) and dried in vacuo. Yields: 79-81 % ‘H NMR (270 MHz,
CsD¢): 6 [ppm] = 53.94, 52.09, 31.23, 13.23, 13.04, 10.44, 9.05, 4.92, 4.35, -0.63, -1.56, -9.04, -11.74,
-14.79, -17.87, -32.05, -43.46, -45.98, -69.04. Elemental analysis (%) calcd. for [{((**Ar0);N)U}, (u-n?:
n’-Se,)]- DME, C 55.22, H 5.87, N 1.15; found C 55.57, H 6.17, N 1.02.

Synthesis of [{((**Ar0);N)U(THF)},(u-n* n>-Ses)] (5). Selenium Powder ( 29 mg, 0.36 mmol)
was added as a suspension in THF (~ 1mL) to a stirring suspension of 1 (100 mg, 0.09 mmol) in THF (3
mL). The solution turned to brown after 10 min. and was stirred for another 3 days after which an
olive green precipitate formed. The reaction mixture was filtered, washed with cold THF (~ 1 mL) and
dried in vacuo. Brown crystals of 5 can be obtained by diffusion of n-hexane into a concentrated
toluene solution. Yield: 81.5 mg (0.033 mmol, 73 %).

Alternatively, complex 5 can be synthesized by reacting either 2 or 3 with stoichiometric
amounts of selenium powder for 3 days in THF after which an olive green precipitate forms or by
suspending complex 4 in THF and stirring the reaction mixture for 2 h. The reaction mixture was
filtered, washed with cold DME (~ 1 mL) and dried in vacuo. Yields: 70-78 % "H NMR (270 MHz, C¢Ds):
6 [ppm] =53.60, 51.53, 15.10, 14.41, 13.09, 11.78, 10.27, 9.03, 7.39, 6.80, 4.80, 4.32, 3.24, 2.09, 1.17,
1.06, 0.81, 0.24, -0.69, -1.42, -8.97, -9.78, -11.55, -13.65, -14.50, -17.62, -19.72, -24.56, -31.72, -43.19,
-45.80, -68.93. Elemental analysis (%) calcd. for [{((**Ar0)sN)U(THF)},(u-n* n>-Se,)]- 2 THF, C 55.95, H
5.99, N 1.12; found C55.79, H 6.39, N 1.13.
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Synthesis of [{((**Ar0);N)U},(u-S,),] (7). Elemental sulfur ( 6 mg, 0.09 mmol) was added as a
suspension in DME (~ 1mL) to a stirring suspension of [((**Ar0)sN)U"(DME)] (100 mg, 0.09 mmol) in
DME (2 mL). The solution immediately turned to black and was stirred for another 2 h. The reaction
mixture was filtered, washed with cold DME (~ 1 mL) and dried in vacuo. Dark brown crystals of 7 can
be obtained from a concentrated solution of DME or benzene. Yield: 75.2 mg (0.035 mmol, 78 %).

Alternatively, complex 7 can be synthesized from the addition of a suspension of elemental
sulfur (1.4 mg, 5.6 umol) in 1 mL DME to a stirring solution of [{((AdArO)3N)U(DME)}Z(M-S)] (100 mg,
0.04 mmol) in 3 mL DME. Over 10 min., the solution turned black and was stirred for another 3 h. The
reaction mixture was filtered and dried in vacuo. Yield: 81.8 mg (0.038 mmol, 85 %) ‘H NMR (270
MHz, C¢D¢): 6 [ppm] = 22.89, 13.14, 12.12, 11.94, 11.25, 10.05, 8.80, 8.07, 7.64, 7.59, 7.10, 6.85,
6.74, 6.67, 6.63, 6.44, 6.41, 6.14, 5.94, 5.69, 5.65, 5.53, 4.19, 3.69, 3.61, 3.39, 3.30, 3.27, 3.04, 2.96,
2.92,2.47,2.43,2.12,1.33,1.24,1.12, 1.07, 1.01, 0.96, 0.88, 0.84, 0.76, 0.73, 0.61, 0.56, 0.41, 0.38,
0.30, 0.26, 0.24, 0.12, 0.07, 0.04, -0.05, -0.10, -0.39, -0.42, -1.44, -3.24, -3.28, -13.79, -13.82, -15.11.
Elemental analysis (%) calcd. for [{((AdArO)3N)U}z(u-Sz)z]- DME, C 60.09, H 6.16, N 1.30, S 5.94; found
C60.04,H6.15,N 1.25,S55.17.

X-Ray Crystal Structure Determinations

CCDC-965196 (for 3), CCDC-965197 (for 4), CCDC-965198 (for 5), and CCDC-965199 (for 7) contain
the supplementary crystallographic data for this paper. This data can be obtained free of charge via
http://www.ccdc.cam.ac.uk/products/csd/request/

(or from Cambridge Crystallographic Data Centre, 12 Union Road, Cambridge, CB2 1EZ, UK.
fax: ++44-1223-336-033; e-mail: deposit@ccdc.cam.ac.uk).

Crystallographic Details. Brown prisms of 3 grown from a concentrated solution of DME, brown
blocks of of 4 and 5 grown from diffusion of n-hexane into a concentrated toluene solution, and dark
brown prisms of 7 grown from further concentrating a THF solution via solvent diffusion into DME
were coated with isobutylene oil on a microscope slide. Intensity data were collected using MoKa
radiation (A = 0.71073 A) either at 120 K on a Bruker Kappa APEX 2 /uS Duo diffractometer equipped
with QUAZAR focusing Montel optics for compound 4, at 100 K on a Bruker-Nonius KappaCCD
(graphite monochromator) for compounds 5, or at 100 K on a Bruker-SMART APEX2 (graphite
monochromator) for compounds 3 and 7. Data were corrected for Lorentz and polarization effects,
semi-empirical absorption corrections were performed on the basis of multiple scans using SADABS.®
All structures were solved by direct methods and refined by full-matrix least-squares procedures on

F? using SHELXTL NT 6.12.7 All hydrogen atoms were placed in positions of optimized geometry, their
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isotropic displacement parameters were tied to those of the corresponding carrier atoms by a factor

of 1.2 or 1.5.

Compound 3 crystallized with two molecules of DME both of which were disordered. Two alternative
orientations were refined in each case with the following refined site occupancies for the affected
atoms of 65(2) and 35(2) for 010 and O10A in the case of the first DME and of 47.9(8) and 52.1(8) %
for 013, C117, C119 and 014, C121, C122, respectively, in the case of the second DME.

In the investigated crystal of compound 4 disorder was observed in the central U-Se,-U unit with a
small fraction (< 7 %) of the corresponding bis z~selenido complex [{((AdArO)3N)U}2(u-Se)2] being
present. Compound 4 crystallized with a total of two molecules of toluene and 0.25 molecules of n-
hexane per formula unit. One of the toluene molecules was disordered over two different sites. The
refined site occupancies were 69.1(5) and 30.9(5) % for the atoms C201 — C207 and C211 — C217,
respectively. The second site (atoms C211 — C217) suffered from further disorder (50 % each) as it
was located on an inversion centre. The n-hexane molecule (atoms C401 — C403) was located on an
inversion centre and this site was only partially occupied by 50 %. SIMU and ISOR restraints were

applied in the treatment of the disordered solvent molecules.

Compound 5 is situated on a crystallographic inversion centre and exhibits C; molecular symmetry.
The major part of the crystal structure is composed of the U-Se-Se-Se-Se-U complex (94.5(2) %).
There seemed to be a small fraction of a U-Se-Se-Se-U compound (5.5(2) %) present with the Se;
bridge being subjected to orientational disorder though. SIMU, ISOR, DFIX, and SADI restraints were
applied in the refinement of the disordered Se; bridge.

The compound crystallized with a total of 2 molecules of toluene. This solvent molecule was
disordered. Two alternative orientations were refined with resulting site occupancies of 53.1(9) and

46.9(9) %.

Compound 7 crystallized with two independent molecules of the U complex and five molecules of
DME in the asymmetric unit. One of the DME molecules was disordered, with two alternative
orientations refined for the atoms C404 — C406 (53.1(6) % occupancy) and C414 — C416 (46.9(6) %
occupancy). Another DME was disordered over two different sites being occupied by 50 % each.
SIMU restraints were applied in the refinement of the solvent molecules while ISOR restraints were

applied for the atoms C190 and C194.
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C45

Fig. S1. Molecular structure of 3 with atom numbering scheme as balls & sticks representation (hydrogen atoms were
omitted for clarity).

Fig. S2. Core structure of complex 3 (ellipsoids at 50 % probability, carbon and hydrogen atoms were omitted for clarity).
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Crystal data and structure refinement for 3.

Identification code
Empirical formula

Formula weight
Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 26.00
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [I>2sigma(l)]

R indices (all data)

Largest diff. peak and hole

sf1104
C120 H162 N2 012 Se2 U2
2458.50 g/mol
100(2) K
0.71073 A
Triclinic, P-1
a=14.6186(1) A

b =14.8584(1) A
c=27.0913(3) A

a =90.0175(5) °
B =93.0811(5) °
y=116.8421(4)°
5240.86(8) A’

2, 1.558 Mg/m?

3.844 mm™

2488

0.42x0.28 x0.16 mm

1.51t029.57°

-19<=h<=19, -20<=k<=19, -37<=I<=35
109240 / 26524 [R(int) = 0.0502]

99.7 %

Semi-empirical from equivalents

0.746 and 0.574

Full-matrix-block least-squares on F?
26524 /0/ 1292

1.022

R1=0.0299, wR2 = 0.0571

R1=0.0457, wR2 = 0.0616

1.284 and -0.767 e.A*

6
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Fig. S3. Molecular structure of 4 with atom numbering scheme as balls & sticks representation (hydrogen atoms were
omitted for clarity).

Fig. S4. Core structure of complex 4 (ellipsoids at 50 % probability, carbon and hydrogen atoms were omitted for clarity).
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Crystal data and structure refinement for 4.

Identification code
Empirical formula

Formula weight
Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 27.88
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [I>2sigma(l)]

R indices (all data)

Largest diff. peak and hole

sf1217a
C123.50 H151.50 N2 O6 Se3.86 U2
2540.81 g/mol
120(2) K
0.71073 A
Triclinic, P-1
a=11.2872(8) A

b =16.8161(12) A
c=28.943(2) A

a=85.729(2) °
B =87.925(2)°
y =89.368(2) °
5474.6(7) A’

2, 1.541 Mg/m?

4.293 mm™

2539

0.18x0.16 x0.11 mm

2.92 10 27.88°

-14<=h<=14, -22<=k<=22, -38<=1<=38
100676 / 26070 [R(int) = 0.0304]

99.8 %

Semi-empirical from equivalents
0.604 and 0.489

Full-matrix-block least-squares on F?
26070 /315/1339

1.036

R1=0.0296, wR2 = 0.0752

R1=0.0379, wR2 =0.0789

1.812 and -0.888 e.A”

8
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Fig. S5. Molecular structure of 5 with atom numbering scheme as balls & sticks representation (hydrogen atoms were
omitted for clarity).

Fig. S6. Core structure of complex 5 (ellipsoids at 50 % probability, carbon and hydrogen atoms were omitted for clarity).
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Crystal data and structure refinement for 5.

Identification code
Empirical formula

Formula weight
Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 27.10
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [I>2sigma(l)]

R indices (all data)

Largest diff. peak and hole

sf1309

C130 H164 N2 08 Se4.11 U2
2683.22 g/mol

100(2) K

0.71073 A

Monoclinic, P2(1)/c

a=18.092(2) A a=90°

b =12.3650(6) A
c=28.315(3) A

vy=90°
5586.8(9) A®

2, 1.595 Mg/m?

4.294 mm™*

2691

0.16 x0.15x0.12 mm

3.33t0 27.10°

-23<=h<=23, -15<=k<=15, -36<=I<=36

85074 / 12292 [R(int) = 0.0640]
99.7 %
Semi-empirical from equivalents

0.746 and 0.601

Full-matrix-block least-squares on F?

12292 /34 /732

1.573

R1=0.0441, wR2 = 0.0754
R1=0.0711, wR2 = 0.0802

1.937 and -1.597 e.A*

10
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'y ‘ISO1A

Fig. S7. Molecular structure of complex [{((AdAro)gN)U}z(IJ'SE3)] with atom numbering scheme (ellipsoids at 50 %
probability, hydrogen atoms were omitted for clarity). This compound was detected as a 5.5 % impurity in the
crystallographic data of complex 5 and could not be isolated in pure form.
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5
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Fig. S8. Molecular structure of complex 7A with atom numbering scheme as balls & sticks representation (hydrogen atoms
were omitted for clarity).

Fig. 9. Core structure of complex 7A (ellipsoids at 50 % probability, carbon and hydrogen atoms were omitted for clarity).
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Fig. S10. Molecular structure of complex 7B with atom numbering scheme as balls & sticks representation (hydrogen
atoms were omitted for clarity).

&

v

Fig. S11. Core structure of complex 7B (ellipsoids at 50 % probability, carbon and hydrogen atoms were omitted for
clarity).
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Crystal data and structure refinement for 7.

Identification code sf1117

Empirical formula C236 H314 N4 022 S8 U4

Formula weight 4767.51
Temperature 100(2) K
Wavelength 0.71073 A
Crystal system, space group Triclinic, P-1

Unit cell dimensions a=20.5440(3) A
b=22.5155(3) A

c=24.1171(3) A

o = 88.407(1) °
B =84.055(1) °
y = 75.504(1) °

Volume 10742.3(3) A®

Z, Calculated density 2, 1.474 Mg/m?

Absorption coefficient 3.149 mm™*

F(000) 4860

Crystal size 0.48 x0.46 x 0.0.32 mm

Theta range for data collection 2.551027.10 deg.

Limiting indices -25<=h<=25, -28<=k<=27, -30<=[<=30
Reflections collected / unique 165269 / 43190 [R(int) = 0.0597]

Completeness to theta = 25.00 98.5%

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.501 and 0.314

Refinement method Full-matrix-block least-squares on F

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [I>2sigma(l)]

R indices (all data)

Largest diff. peak and hole

43190/ 417 / 2570

1.240

R1=0.0428, wR2 = 0.0980
R1=0.0680, wR2 = 0.1063

2.790 and -1.539 e.A”

14
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'HNMR Spectroscopy

Fig. S12. 'H NMR spectrum of 3 recorded in benzene-ds.
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Fig. S13. 'H NMR spectrum of 4 recorded in benzene-ds.

15



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

Ao L
56 48 40 32 24 16 8 0 -8 -16 24 32 -40 -48 -56 -64
& [ppm]
Fig. S14. 'H NMR spectrum of 5 recorded in benzene-ds.
% %
* toluene
253 K
‘ 273 K
SV - A "m M., LJL s 283 K
Y W ) m A 288 K
A = m ~ 298 K
PP vt - e S e = e 308 K
64 56 48 40 32 24 16 8 0 -8 -16 -24 -32 -40 -48
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Fig. S15. VT-NMR spectra of 5 recorded in toluene-dg.
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Fig. S16. 'H NMR spectrum of 7 recorded in benzene-ds.
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Fig. S17. VT-NMR spectra of 7 recorded in toluene-dg.
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SQUID Magnetization Data
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Fig. S18. Temperature-dependant SQUID magnetization data of compounds 3, 4, 5 (top) and three
independently synthesized batches of 7 (bottom). Plot of the effective magnetic moment . against T. Data
were corrected for underlying diamagnetism.
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Fig. S19. Temperature-dependent SQUID magnetization data of three independently synthesized batches of
compound 7. Plot of the molar susceptibility yy, against T. Data were corrected for underlying diamagnetism.
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Fig. S20. Field-dependent SQUID magnetization data of complex 7 at 2 K, 4 K and 8 K. Plot of the
magnetization M against the magnetic field H.
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UV-vis Spectroscopy
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Fig. S21. UV-vis spectrum of complexes 3 (4.2 mM, orange), 4 (6.6 mM, red), 5 (6.9 mM, blue), and 7 (1.2 mM, black)
recorded in toluene at 25 °C.
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Fig. S22. UV-vis spectrum of complexes 3 (48 uM, orange), 4 (6.6 uM, red), 5 (69 uM, blue), and 7 (0.12 mM, black)
recorded in toluene at 25 °C.

20



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

References

1. G. A. Bain and J. F. Berry, J. Chem. Educ. 2008, 85, 532-536.

2. M. J. Monreal, R. K. Thomson, T. Cantat, N. E. Travia, B. L. Scott and J. L. Kiplinger,
Organomet. 2011, 30, 2031-2038.

3. S. A. Cortes, M. A. Mufioz Hernandez, H. Nakai, I. Castro-Rodriguez, K. Meyer, A. R. Fout, D. L.
Miller, J. C. Huffman and D. J. Mindiola, Inorg. Chem. Commun. 2005, 8, 903-907.

4, O. P. Lam, S. C. Bart, H. Kameo, F. W. Heinemann and K. Meyer, Chem. Commun. 2010, 46,
3137-3139.

5. O. P. Lam, F. W. Heinemann and K. Meyer Chem. Sci., 2011, 2, 1538-1547.

6. SADABS, 2008, Bruker AXS Inc., Madison, WI, U.S.A.

7. G. M. Sheldrick Acta Cryst., 2008, A64, 112 - 122.

21




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends false

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile (Color Management Off)

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /FlateEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENG ()

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 779.528]

>> setpagedevice



