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Experimental Section 

General Information 

All manipulations were performed using standard Schlenk techniques under an argon atmosphere, 

except where otherwise noted. All complexes after their formation were treated under aerobic 

conditions. Solvents were obtained dried from a solvent purification system from Innovative 

Technology Inc. All other reagents were used as received. NMR spectra were recorded on Bruker 

Avance 300 MHz, Bruker ARX 300 or Bruker Avance 400 MHz spectrometers. The chemical shifts are 

given as dimensionless δ values and are frequency referenced relative to the peak for TMS for 1H and 

13C. Coupling constants J are given in hertz as positive values regardless of their real individual signs. 

The multiplicity of the signals is indicated as “s”, “d”, or “m” for singlet, doublet, or multiplet, 

respectively. Mass spectra and high-resolution mass spectra were obtained on a esquire 3000+ with ion 

trap detector interfaced on an Agilent 1100 HPLC analyser, in electrospray (ES) mode unless otherwise 

reported. Elemental analyses C/H/N were carried out in a Perkin-Elmer 2400 CHNS/O analyser.  

 

Synthesis of Methylenebis(N-2-methoxyethyl)imidazolium Diiodide (1). 

1-(2-methoxyethyl)-1H-imidazole (0.50 g, 4 mmol) and CH2I2 (161 μl, 2 mmol) were dissolved in 

CH3CN (2 mL). The resulting solution was stirred under reflux for 16 h, after which time the solvent 

was evaporated under reduced pressure. The remaining residue was washed with diethyl ether (3 × 20 

mL) and dried in vacuo to give 0.75 g of a white solid (73%). 1H NMR (DMSO-d6, 400MHz): δ 9.47 (s, 

2H, CHim), 8.03 (s, 2H, CHim), 7.87 (s, 2H CHim), 6.70 (s, 2H, NCH2N), 4.44 (t, 4H, JH-H = 4Hz , 

NCH2), 3.72 (t, 4H, JH-H = 4Hz, CH2O), 3.29 (s, 6H, CH3O). 13C{1H} NMR (DMSO-d6, 20ºC, 101 

MHz): δ 137.8 (CHimid), 123.6 (CHim), 121.9 (CHim), 69.8 (OCH2), 58.0 (CH3O), 58.0 (NCH2N), 49.2 

(CH2N). ESI+: m/z 165.1 (M - H+). Anal. Calcd. for C13H22I2N4O2 (519.98): C, 30.02; H, 4.26; N, 10.77. 

Found: C, 30.09; H, 4.11; N, 10.77. 
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Synthesis of Methylenebis((N-2-methoxyethyl)imidazole-2-ylidene)acetato(Diiodo)Iridium(III) (2)  

A mixture of [Ir(μ-Cl)(COD)]2 (0.17 g, 0.25 mmol), 1 (0.80 g, 0.5 mmol), NaI (0.70 g, 5.0 mmol), 

KOAc (0.65 g, 6.5 mmol) and CH3CN (15 mL) was refluxed for 2 days, after which time the solvent 

was evaporated under reduced pressure. The remaining residue was dissolved in CH2Cl2, and any 

insoluble impurities were filtered off. The solution was concentrated to ca. 1 mL and the product 

precipitated with diethyl ether. The solid was washed with diethyl ether (3 × 10 mL) and dried in vacuo 

to give 0.17 g of an orange solid (88%). 1H NMR (Acetone-d6, 400MHz): δ 7.34 (d, 2H, JH-H = 4Hz, 

CHim), 7.32 (d, 2H, JH-H = 4Hz, CHim), 6.38 (s, 2H, NCH2N), 4.57 (t, 4H, JH-H = 8Hz, NCH2), 3.75 (t, 

4H, JH-H = 8Hz , CH2O), 3.31 (s, 6H, CH3O), 1.85 (s, 3H, CH3-AcO).1H NMR (CDCl3, 400MHz): δ 

7.34 (d, 2H, JH-H = 4Hz, CHim), 7.31 (d, 2H, JH-H = 4Hz, CHim), 6.38 (s, 2H, NCH2N), 4.57 (t, 4H, JH-H = 

8Hz, NCH2), 3.75 (t, 4H, JH-H = 8Hz , CH2O), 3.31 (s, 6H, CH3O), 1.85 (s, 3H, CH3-AcO).13C{1H} 

NMR (CDCl3, 101 MHz): δ 183.4 (CCOO–), 125.8 (NCimN), 123.6 (CHim), 119.6 (CHim), 72.4 (OCH2), 

61.9 (NCH2N), 58.0 (CH3O), 49.6 (CH2N), 25.0 (CH3COO–). Anal. Calcd. for C15H24I2IrN4O4 (770.95): 

C, 23.42; H, 3.01; N, 7.28. Found: C, 24.62; H, 3.01; N, 7.41. 

 

Synthesis of Methylenebis((N-2-methoxyethyl-κO,κO')imidazole-2-ylidene)(Diiodo)Iridium(III) 

tetrafluoroborate (3) 

To a solution of 2 (0.10 g, 0.20 mmol) in dry CH2Cl2 (20 mL) at 0 ºC, HBF4 (58 μL, 0.2 mmol) was 

added dropwise under Argon, stirred for 1 h and allowed to warm to room temperature, thus affording 

an orange suspension. Subsequently, the solvent was evaporated under reduced pressure until a volume 

of ca. 1mL and precipitated with Et2O (10 mL). The resulting residue was washed with diethyl ether (3 

× 10 mL) to afford 100 mg of an orange solid (74%). 1H NMR (Acetone-d6, 400MHz): δ 7.43 (d, 2H, 

JH-H = 4Hz, CHim), 7.41 (d, 2H, JH-H = 4Hz, CHim), 6.52 (s, 2H, NCH2N), 4.61 (m, 4H, NCH2), 4.38 (m, 

4H, CH2O), 4.05 (s, 6H, CH3O). 13C{1H} NMR (Acetone-d6, 101 MHz): δ 124.4 (CHim), 122.1 (CHim), 
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121.4 (NCimN),  76.5 (OCH2), 67.2 (CH3O), 62.7 (NCH2N), 49.6 (CH2N). Anal. Calcd. for 

C13H20BF4I2IrN4O2 (812.96): C, 19.59; H, 2.53; N, 7.03 Found: C, 19.88; H, 2.48; N, 6.92. 

 

Hydrosilylation of alkynes 

6 mg (7.5 × 10–3 mmol) of 3 were dissolved in 0.5 mL of acetone-d6 in an NMR tube. Subsequently, 33 

μL (0.16 mmol) of diphenylmethylsilane, 0.15 mmol of the corresponding alkyne and mesitylene (21 

μL, 0.15 mmol) as internal standard were added. The NMR tube was then placed in an oil bath and 

reacted for 5h at 50 ºC. Yields and selectivities were calculated by 1H NMR. The isomers were 

unambiguously identified by means of the 3JH-H coupling constants of the vinylic protons. 

 

Synthesis of (Z)-dimethyl(4-methylstyryl)(phenyl)silane  

A Schlenk tube with a screw top was charged with the catalyst precursors 4 (0.075 mmol, 60 mg), 

acetone (5 mL), 1-ethynyl-4-methylbenzene (1.5 mmol, 190 μL), and HSiMe2Ph (1.65 mmol, 260 μL). 

The solution was stirred at 50 °C for 3 h and the solvent evaporated under reduced pressure. The crude 

was purified by column chromatography in silica gel using hexane as eluent (rf = 0.4) to afford a 

colorless liquid (Z:E = 90:10, 345 mg, 91%). The α isomer was observed only in traces amounts. 1 

1 M. Nagao, K. Asano, K. Umeda, H. Katayama, F. Ozawa, J. Org. Chem., 2005, 70, 10511. 
 

X-ray Crystallography 

Data Collection: Crystal data, data collection and refinement parameters for compound [Ir(L-

C,C,O,O)I2]BF4 (L = methylenebis[(N-2-methoxyethyl)imidazole-2-ylidene]) (3) were recorded with a 

Bruker Kappa APEX2 diffractometer equipped with an area detector and graphite monochromated Mo 

Kα radiation (0.71073 Å). Data reduction was done with the APEX2 software.2 The structure was 

solved by direct methods and refined by full-matrix least-squares methods based on F2 using SHELXL-

97 and WinGX programs.3 Non-hydrogen atoms were refined anisotropically, while hydrogen atoms 

were positioned geometrically and refined with isotropic displacement parameters according to the 
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riding model. Distance and angle calculations were performed using the SHELXL-97 and WinGX 

programs.3 Crystal data of 3: [C16H26BF4I2IrN4O3], orthorhombic, Pna2(1), a = 19.5550(14) Å, b = 

10.6594(8) Å, c = 11.3757(8) Å, Z = 4, Mr = 855.22 g mol–1, V = 2371.2(3) Å3, Dcalcd = 2.396 g cm–3, 

λ(Mo Kα) = 0.71073 Å, T = 100 K, µ = 8.291 mm–1, 24968 reflections collected, 6159 observed (Rint = 

0.0567), R1(Fo) = 0.0252 [I > 2σ(I)], wR2 (Fo
2) = 0.0650 (all data), GOF = 1.023. CCDC 883047. 

 

2 APEX2 Bruker AXS Inc., Madison, Wisconsin, USA, 2011. 

3 (a) G. M. Sheldrick, SHELXS-97 and SHELXL-97; University of Göttingen, Germany, 1997; (b) 

Farrugia, L. J. WinGX; University of Glasgow, Great Britain, 1998. 

 

DOSY experiments 

The 1H DOSY experiments were performed on a Bruker Avance 400 MHz spectrometer. During the 

DOSY experiments, the temperature was set to 300 K and maintained with an air flow of 400 L h–1. The 

experiments were acquired with the pulse program stebpgp1s in Bruker software with spinning of the 

sample to avoid convection influence. The diffusion time (D20) and gradient duration (P30) were 

optimised with the stebpgp1s sequence by observation of progressive decay of the signal intensities of 

the acetone residual peak for each measurement until 1 to 5% of the initial value with maximum 

strength (gpz6 = 95%). The value of D20 employed in the 1H DOSY experiments was set to 100 ms and 

the spoil gradient (P19) to 0.6 ms, while P30 values of 0.6 and 0.7 ms were optimised for a solution of 3 

(24 mg, 0.03 mmol in 0.5 mL of acetone-d6) and complex-free acetone-d6, respectively. The gradient 

strength was varied between 2% and 95% in 16 square spaced increments. The spectral width was set to 

AQ = 6.4 s, the number of scans was 8, and a relaxation delay D1 = 1 s was used. The raw data was 

processed using the Bruker DOSY package and T1/T2 relaxation module.  

The DOSY experiments on the solution of 3 in acetone-d6 were performed using the same sample of 

acetone–d6 employed for the complex-free acetone-d6 measurement. The fitting curves for both 

experiments are presented below.  
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Complex-free acetone-d6 

 

Solution of 3 in acetone-d6 
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Kinetic Experiments 
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Computational Details 

All geometrical calculations were fully optimized with the Gaussian09 package4 at the DFT level 

using the B3LYP approach.5 Iridium atom was represented by the Lanl2 relativistic effective core 

potential and the Lanl2dz associated basis set6 plus a set of f-type polarization basis function.7 The 6-

31G(d) basis set was used for all the other atoms (C, H, Si, O, N).8 Gibbs free energies calculated at 

323.15 K and 1 atm. 

References: 

4 Gaussian 09, Revision A.1, M. J. Frisch, G. W. Trucks, H. B. Schlegel, G. E. Scuseria, M. A. Robb, J. 

R. Cheeseman, G. Scalmani, V. Barone, B. Mennucci, G. A. Petersson, H. Nakatsuji, M. Caricato, X. 

Li, H. P. Hratchian, A. F. Izmaylov, J. Bloino, G. Zheng, J. L. Sonnenberg, M. Hada, M. Ehara, K. 

Toyota, R. Fukuda, J. Hasegawa, M. Ishida, T. Nakajima, Y. Honda, O. Kitao, H. Nakai, T. Vreven, J. 

A. Montgomery, Jr., J. E. Peralta, F. Ogliaro, M. Bearpark, J. J. Heyd, E. Brothers, K. N. Kudin, V. N. 

Staroverov, R. Kobayashi, J. Normand, K. Raghavachari, A. Rendell, J. C. Burant, S. S. Iyengar, J. 

Tomasi, M. Cossi, N. Rega, J. M. Millam, M. Klene, J. E. Knox, J. B. Cross, V. Bakken, C. Adamo, J. 

Jaramillo, R. Gomperts, R. E. Stratmann, O. Yazyev, A. J. Austin, R. Cammi, C. Pomelli, J. W. 

Ochterski, R. L. Martin, K. Morokuma, V. G. Zakrzewski, G. A. Voth, P. Salvador, J. J. Dannenberg, S. 

Dapprich, A. D. Daniels, Ö. Farkas, J. B. Foresman, J. V. Ortiz, J. Cioslowski, and D. J. Fox, Gaussian, 

Inc., Wallingford CT, 2009. 

5 a) C. Lee, R. G. Parr and W. Yang, Phys. Rev. B, 1988, 37, B785; b) A. D. Becke, J. Phys. Chem., 

1993, 98, 64. 

6 P. J. Hay, W. R. Wadt, J. Chem. Phys., 1985, 82, 284. 

7 A. W. Ehlers, M. Böhme, S. Dapprich, A. Gobbi, A. Höllwarth, V. Jonas, K. F. Köhler, R. Stegmann, 

A. Veldkamp, G. Frenking, Chem. Phys. Lett., 1993, 208, 111. 

8 a) W. J. Hehre, R. Ditchfield, and J. A. Pople, J. Chem. Phys., 1972, 56, 2257. b) M. M. Francl, W. J. 

Petro, W. J. Hehre, J. S. Binkley, M. S. Gordon, D. J. DeFrees, and J. A. Pople, J. Chem. Phys. 1982, 

77, 3654. c) P.C. Hariharan and J.A. Pople, Theor. Chim. Acta, 1973, 28, 213.  
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Figure S1. Graphical representation of DFT optimized structure 8a. 

 

Figure S2. Graphical representation of DFT optimized structure 8b. 
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Table S1. DFT optimized Cartesian coordinates (in Å) of structures 8a and 8b: 

 

8a (energy: -1710.72214936 a.u.) 

77  0.096032   -0.225014  0.104242 

1  -1.351578   0.466345  -0.097027 

6  -0.790990   -1.943337  -0.336878 

6  -2.278682   -3.615040  -0.572198 

6  -1.070718   -4.107304  -0.929496 

1  -3.247049   -4.089606  -0.526802 

6  1.970386   -1.130532  -0.218531 

6  3.543502   -2.664303  -0.770662 

6  4.183472   -1.553613  -0.325739 

1  3.927035   -3.608369  -1.127636 

53  0.246118   0.583131  -2.455871 
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6  1.176443   -3.180128  -1.368143 

1  1.472303   -4.229351  -1.322996 

1  1.121113   -2.867697  -2.416916 

1  -0.778879   -5.087562  -1.274958 

1  5.236758   -1.355453  -0.198250 

6  -0.660913   0.733095  1.719165 

6  -1.128784   1.948231  2.004517 

6  -3.253101   -1.446117  0.165940 

1  -3.912681   -2.054477  0.789971 

1  -2.906606   -0.603709  0.759776 

6  -4.024609   -0.931520  -1.056919 

1  -3.351382   -0.373228  -1.728723 

1  -4.441511   -1.777263  -1.628509 

6  -6.005824   0.290643  -1.491233 

1  -5.545744   0.888365  -2.289491 

1  -6.508890   -0.579752  -1.933304 

1  -6.737259   0.898139  -0.956817 

8  -5.034489   -0.117723  -0.526632 

6  3.495577   0.745398  0.449801 

1  2.541560   1.237842  0.655721 

1  4.069356   0.706215  1.380318 

6  4.247436   1.578620  -0.595551 

1  3.703378   1.565020  -1.554826 

1  5.252582   1.160441  -0.775306 

6  5.066419   3.784448  -0.826911 

1  4.621601   3.914571  -1.823178 

1  5.046431   4.735908  -0.293856 

1  6.107364   3.450909  -0.936826 

8  4.311985   2.862453  -0.042024 

6  -0.043065   -0.360971  2.505165 
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6  1.259202   -0.184663  3.065104 

6  -0.810493   -1.491312  2.919951 

6  1.760723   -1.089934  3.987694 

1  1.828788   0.699254  2.799499 

6  -0.295454   -2.394994  3.835288 

1  -1.820427   -1.610909  2.546196 

6  0.988024   -2.196965  4.368278 

1  2.740215   -0.933512  4.428445 

1  -0.893210   -3.239798  4.162422 

1  1.379692   -2.899636  5.098251 

7  -2.100310   -2.285524  -0.212819 

7  -0.156282   -3.070684  -0.778212 

7  2.183875   -2.385981  -0.688775 

7  3.206662   -0.621763  -0.002156 

14  -1.962210   3.388067  1.014519 

1  -0.980885   2.210714  3.060124 

6  -2.888225   2.750616  -0.493634 

1  -3.430575   3.598309  -0.932996 

1  -2.226437   2.362691  -1.275168 

1  -3.634593   1.986831  -0.245487 

6  -0.550870   4.548056  0.542838 

1  0.146341   4.080369  -0.161895 

1  -0.960505   5.442501  0.057272 

1  0.017203   4.884043  1.417447 

6  -3.132357   4.170987  2.262913 

1  -2.605454   4.521278  3.158112 

1  -3.625601   5.042371  1.815667 

1  -3.920404   3.479022  2.581431 

 

8b (energy: -1710.72761366 a.u.) 
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77  -0.321817   -0.249808  0.001294 

1  -1.161187   0.824941  -0.883872 

6  -2.110066   -0.966669  0.509357 

6  -4.281723   -1.193539  1.046430 

6  -3.692260   -2.395369  1.260641 

1  -5.301158   -0.872904  1.197756 

6  0.573192   -1.943179  0.924551 

6  0.746778   -4.011155  1.848200 

6  1.978433   -3.444170  1.866293 

1  0.405341   -4.976182  2.191350 

53  -0.307071   -1.492815  -2.367298 

6  -1.446805   -3.379837  0.820662 

1  -1.845401   -4.187538  1.435174 

1  -1.411254   -3.703172  -0.224580 

1  -4.098776   -3.331236  1.613150 

1  2.916750   -3.815855  2.249006 

6  0.418758   1.642235  0.157950 

6  1.228090   2.054889  -0.813415 

6  -3.613261   1.065523  0.215270 

1  -4.384272   1.423115  0.901317 

1  -2.723354   1.670184  0.369203 

6  -4.086435   1.206171  -1.236970 

1  -3.375301   0.714303  -1.921930 

1  -5.066670   0.718462  -1.369306 

6  -4.747052   2.936757  -2.707181 

1  -4.163590   2.535739  -3.547722 

1  -5.778592   2.565187  -2.775019 

1  -4.752420   4.026547  -2.756968 

8  -4.156473   2.588183  -1.456419 

6  3.007085   -1.300201  1.058774 
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1  2.628146   -0.333722  0.723685 

1  3.542563   -1.154056  2.001301 

6  3.963828   -1.860089  -0.001928 

1  3.420121   -2.048005  -0.943155 

1  4.388414   -2.820321  0.334210 

6  6.053640   -1.315720  -0.969005 

1  5.718741   -1.556891  -1.986957 

1  6.760808   -0.486121  -1.005761 

1  6.546611   -2.194474  -0.532254 

8  4.962182   -0.886740  -0.153498 

6  -0.020147   1.942229  1.506560 

6  0.416313   1.166103  2.618383 

6  -0.957991   2.991879  1.717871 

6  -0.086156   1.428043  3.894176 

1  1.197259   0.428345  2.483978 

6  -1.424886   3.252632  2.994198 

1  -1.278164   3.595863  0.874221 

6  -1.000008   2.463905  4.081961 

1  0.265071   0.849114  4.742338 

1  -2.113049   4.075699  3.160454 

1  -1.369848   2.683735  5.079051 

7  -3.305294   -0.326334  0.583185 

7  -2.353114   -2.242385  0.933939 

7  -0.100784   -3.072505  1.273629 

7  1.857252   -2.184417  1.292622 

14  2.795111   3.213831  -0.614165 

6  2.244882   4.805825  -1.461414 

1  3.084325   5.513397  -1.457753 

1  1.959997   4.641360  -2.506211 

1  1.406703   5.287181  -0.946521 
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6  4.172199   2.333052  -1.537759 

1  3.914307   2.170254  -2.590685 

1  5.077494   2.952796  -1.517491 

1  4.421216   1.365913  -1.086288 

6  3.178109   3.462314  1.209807 

1  2.355183   3.937254  1.754953 

1  3.436193   2.524753  1.715179 

1  4.048005   4.124213  1.303399 

1  1.033705   1.731104  -1.836537 

 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012



<<
  /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
  /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

  /CreateJDFFile 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


