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Fig. S1 UV-vis spectral changes of FQDIPA (black lines) upon addition of other cations (coloured lines) 

in Tris–HCl (50 mM, pH = 7.42) ethanol–H2O (v/v = 1:99) at room temperature ([FQDIPA] = 0.025 

mM, [Mn+] = 0.025 mM). 

 

Fig. S2 UV-vis spectral changes of FQDPA (black lines) upon addition of other cations (coloured lines) 

in Tris–HCl (50 mM, pH = 7.42) ethanol–H2O (v/v = 1:99) at room temperature ([FQDPA] = 0.025 mM, 

[Mn+] = 0.025 mM). 
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Fig. S1 S3 Fluorescence intensities of FQDIPA and Cd-FQDIPA at various pH values at room 

temperature (λex = 305 nm). Red line, the fluorescence intensities at 418 nm of Cd-FQDIPA at various 

pH ([FQDIPA] = 0.01 mM, [Cd-FQDIPA] = 0.01 mM); black line, the fluorescence intensities at 418 

nm of FQDIPA at various pH ([FQDIPA] = 0.01 mM). 

 

 

 
Fig. S2 S4 Fluorescence intensities of FQDPA and Cd-FQDPA at various pH values at room 

temperature (λex = 305 nm). Red line, the fluorescence intensities at 418 nm of Cd-FQDPA at various 

pH ([FQDPA] = 0.01 mM, [Cd-FQDPA] = 0.01 mM); black line, the fluorescence intensities at 418 nm 

of FQDPA at various pH ([FQDPA] = 0.01 mM). 
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Fig. S3 S5 Job’s plots show the 1:1 binding of FQDIPA (a) and FQDPA (b) to Cd2+. 

Table S1 The details of the contributions of orbital transitions for some electronic transitions with large 
oscillator strengths for FQDIPA from the TD-DFT calculation. 

Excited State 1: Percentage(%) Excitation energy(nm) Oscillator strength 
78 -> 86 27.05 249.04 nm f=0.3776 
80 -> 85 39.77   
83 -> 86 26.13   
84 -> 86 31.40   

    
Excited State 2: Percentage(%) Excitation energy(nm) Oscillator strength 

80 -> 85 16.00 243.66 nm f=0.2031 
83 -> 86 76.76   
84 -> 86 7.237   

    
Excited State 3: Percentage(%) Excitation energy(nm) Oscillator strength 

78 -> 85 3.401 207.43 nm f=0.2495 
80 -> 86 33.88   
84 -> 87 19.97   
84 -> 88 42.74   

 
 
Table S2 The details of the contributions of orbital transitions for some electronic transitions with large 
oscillator strengths for FQDIPA·Cd2+from the TD-DFT calculation. 

Excited State 1: Percentage(%) Excitation energy(nm) Oscillator strength 
83 -> 90 16.28 276.74 nm f=0.2385 
87 -> 90 16.02   
87 -> 92 2.723   
89 -> 92 64.97   

    
Excited State 2: Percentage(%) Excitation energy(nm) Oscillator strength 

83 -> 90 74.75 266.52 nm f=0.1197 
85 -> 90 4.858   
86 -> 91 2.945   
87 -> 90 2.341   
87 -> 92 2.825   
89 -> 92 12.28   
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Excited State 3: Percentage(%) Excitation energy(nm) Oscillator strength 
77 -> 91 17.56 206.48 nm f=0.3276 
79 -> 91 5.427   
83 -> 90 2.7121   
87 -> 92 30.69   
88 -> 93 14.25   
89 -> 93 2.281   
89 -> 94 24.17   
89 -> 95 2.903   

 
 
Table S3 The details of the contributions of orbital transitions for some electronic transitions with large 
oscillator strengths for FQDPA from the TD-DFT calculation. 

Excited State 1: Percentage(%) Excitation energy(nm) Oscillator strength 
93 ->101 39.91 253.96 nm f=0.3244 
95 ->102 6.765   
97 ->103 2.872   
98 ->102 14.98   
98 ->103 3.480   
99 ->102 29.21   
99 ->103 2.777   

    
Excited State 2: Percentage(%) Excitation energy(nm) Oscillator strength 

93 ->101 9.601 250.68 nm f=0.1227 
94 ->103 2.803   
97 ->102 3.331   
97 ->103 8.3   
98 ->102 19.19   
98 ->103 13.42   
99 ->102 5.219   

100 ->103 9.626   
100 ->105 24.94   
100 ->107 3.572   

    
Excited State 3: Percentage(%) Excitation energy(nm) Oscillator strength 

94 ->103 3.526 243.54 nm f=0.1976 
96 ->103 2.905   
97 ->102 3.775   
97 ->103 3.258   
99 ->103 24.02   
99 ->104 3.124   

100 ->103 15.36   
100 ->105 44.03   

 
Table S4 The details of the contributions of orbital transitions for some electronic transitions with large 
oscillator strengths for FQDPA·Cd2+ from the TD-DFT calculation. 

Excited State 1: Percentage(%) Excitation energy(nm) Oscillator strength 
94 ->106 17.21 277.16 nm f=0.2128 
99 ->106 15.92   
99 ->108 2.787   
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101 ->108 64.09   
    

Excited State 2: Percentage(%) Excitation energy(nm) Oscillator strength 
93 ->106 3.114 266.88 nm f=0.1294 
94 ->106 74.14   
96 ->106 2.154   
99 ->106 3.004   
99 ->108 2.772   

101 ->108 14.81   
    

Excited State 3: Percentage(%) Excitation energy(nm) Oscillator strength 
105 ->109 96.8645 316.40 nm f=0.1059 
105 ->110 3.1354   

 

Table S5 Atomic orbital contribution to some frontier molecular orbitals of FQDIPA·Cd2+ 
Molecular orbital Cd(46) N(1) O(43) O(44) O(45) 
H-4 0.0256 0.000209 0.9708 0.000600 0.000296 
H-3 1.547 1.061 22.87 0.1153 0.00658 
H-2 0.1125 0.4696 0.00126 1.007 6.232 
H-1 0.5979 0.1434 21.53 0.0464 0.034 
HOMO 0.2726 5.327 0.5983 15.05 0.8284 
LUMO 2.383 16.55 0.1063 0.5112 17.89 
L+1 64.31 6.816 9.443 2.194 8.678 
L+2 0.3337 5.821 0.00159 0.4617 4.856 
L+3 21.26 0.4185 2.644 1.249 0.0225 
L+4 3.496 0.7893 1.53 0.227 6.368 

 
Table S6 Atomic orbital contribution to some frontier molecular orbitals of FQDPA·Cd2+ 

Molecular orbital Cd(2) N(1) O(23) O(24) O(25) 
H-4 0.3048 5.362 0.1754 15.17 0.8346 
H-3 0.1073 0.04484 0.2635 0.4551 0.00718 
H-2 0.01079 0.01884 0.09894 0.5427 0.00724 
H-1 0.1379 0.01313 0.6085 0.022 0.00593 
HOMO 0.2109 0.02916 3.316 0.5064 0.01086 
LUMO 2.358 16.6 0.1028 0.5292 17.93 
L+1 64.46 6.883 9.394 2.158 8.686 
L+2 0.3368 5.823 0.00608 0.4533 4.848 
L+3 16.48 0.436 5.2012 1.485 0.02352 
L+4 0.2035 0.3439 2.784 0.9895 4.563 
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FQDIPA 

  
HOMO LUMO 

HOMO-4 LUMO+1 
FQDIPA·Cd2+ 

  
HOMO LUMO 

 
HOMO-6 LUMO+2 

Fig. S64 Frontier molecular orbitals including HOMO and LUMO of FQDIPA and FQDIPA·Cd2+ 
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FQDPA 

 
HOMO LUMO 

 
HOMO-1 LUMO+1 

 

HOMO-7  
FQDPA·Cd2+ 

  
HOMO LUMO 

 
HOMO-4 LUMO+2 

 

HOMO-11  
Fig. S75 Frontier molecular orbitals including HOMO and LUMO of FQDPA and FQDPA·Cd2+ 
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Table S7 Electronic energies and Cartesian coordinates of FQDIPA  
Energy = -1034.32895041 a.u 
   = -28145.7457 eV 
   = -649051.2425 kcal/mol 

N                 -2.75511000    0.89960200    0.00017100 
C                  1.97208800    0.39691000   -0.00062700 
C                  0.96564500   -0.77678400   -0.00012900 
H                  1.10889300   -1.40789400    0.88898600 
H                  1.10882700   -1.40841200   -0.88889500 
C                 -1.38270600   -1.07385800   -0.00020900 
C                 -1.29013300   -2.45519400   -0.00032200 
H                 -0.32397300   -2.94491800   -0.00033300 
C                 -2.45664500   -3.25891400   -0.00043300 
H                 -2.34122700   -4.33948600   -0.00054500 
C                 -3.71198600   -2.70173700   -0.00040700 
H                 -4.60261800   -3.32411500   -0.00050600 
C                 -3.84981500   -1.28955000   -0.00022300 
C                 -2.68569900   -0.44856700   -0.00009200 
C                 -3.95288500    1.46601700    0.00027500 
C                 -5.16618900    0.73107600    0.00010000 
H                 -6.11782900    1.25613900    0.00017400 
C                 -5.10952700   -0.64179300   -0.00013700 
H                 -6.01587100   -1.24260900   -0.00025100 
C                 -4.03069100    2.96152300    0.00062900 
H                 -5.07599000    3.35049300    0.00056800 
C                  4.30864500    1.17357100   -0.00040500 
H                  5.27827600    0.66686800    0.00017900 
C                  4.24088000    2.02515600   -1.27709800 
H                  3.29843800    2.57261800   -1.32844300 
H                  5.06728800    2.74552900   -1.28210800 
H                  4.33231500    1.39843000   -2.17107600 
C                  4.24009300    2.02654300    1.27532300 
H                  4.33106000    1.40079700    2.17003600 
H                  5.06645600    2.74697000    1.28002100 
H                  3.29759300    2.57400900    1.32553900 
C                  3.81415900   -1.31719400    0.00093300 
H                  2.94307200   -1.97415900    0.00086700 
C                  4.60905900   -1.64125500    1.27736100 
H                  4.00623300   -1.44798000    2.17077100 
H                  4.90034200   -2.69776800    1.28015300 
H                  5.52564600   -1.04647300    1.35056400 
C                  4.61029800   -1.64276000   -1.27434400 
H                  5.52707500   -1.04824300   -1.34727600 
H                  4.90138300   -2.69933000   -1.27568500 
H                  4.00840800   -1.45036200   -2.16857300 
N                  3.30750700    0.07102900   -0.00011000 
O                  1.56433300    1.54767900   -0.00148200 
O                 -0.33346900   -0.22331800   -0.00019100 
O                 -3.08562900    3.71643100    0.00095300 
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Table S8 Electronic energies and Cartesian coordinates of FQDIPA·Cd2+  

Energy = -1081.91859389 a.u 
   = -29440.7360 eV 
   = -678914.1959 kcal/mol 

N                  2.49596000   -0.38065900    0.00001300 
 C                 -2.05958100    0.15663900   -0.00005700 
 C                 -1.12262200    1.38941300   -0.00010400 
 H                 -1.28192900    2.00111400    0.89468100 
 H                 -1.28203500    2.00112500   -0.89486300 
 C                  1.32076900    1.69645600   -0.00008400 
 C                  1.34286600    3.06741000   -0.00007800 
 H                  0.42764800    3.64958200   -0.00015100 
 C                  2.59683700    3.74828400    0.00001700 
 H                  2.58869800    4.83347700    0.00002000 
 C                  3.79784100    3.07476400    0.00009800 
 H                  4.73688100    3.61860000    0.00016500 
 C                  3.80823900    1.65490800    0.00009600 
 C                  2.55052300    0.96228500    0.00000800 
 C                  3.60947000   -1.11682800    0.00009200 
 C                  4.88893900   -0.53045600    0.00017400 
 H                  5.78016300   -1.15036500    0.00023600 
 C                  4.97761100    0.85541900    0.00017700 
 H                  5.95120600    1.33717000    0.00024200 
 C                  3.35761800   -2.57646400    0.00008900 
 H                  4.21244800   -3.26461800    0.00014600 
 C                 -4.31126800   -0.85249100    0.00004700 
 H                 -5.29600000   -0.38479100    0.00001300 
 C                 -4.19535000   -1.68078700   -1.28461700 
 H                 -3.25514100   -2.23432000   -1.33378300 
 H                 -5.01388400   -2.40699600   -1.30382400 
 H                 -4.28743800   -1.05342100   -2.17658900 
 C                 -4.19538000   -1.68064700    1.28480500 
 H                 -4.28748100   -1.05318100    2.17670500 
 H                 -5.01391800   -2.40685000    1.30407700 
 H                 -3.25517400   -2.23418000    1.33405000 
 C                 -3.99607800    1.69889000    0.00001600 
 H                 -3.17808800    2.42146100    0.00003600 
 C                 -4.80642900    1.92929600    1.28217700 
 H                 -4.19759800    1.77345300    2.17864600 
 H                 -5.16423300    2.96339100    1.29091200 
 H                 -5.68572600    1.28150200    1.34266700 
 C                 -4.80641900    1.92934500   -1.28214100 
 H                 -5.68571000    1.28154500   -1.34266800 
 H                 -5.16423400    2.96343700   -1.29083600 
 H                 -4.19758000    1.77354600   -2.17861200 
 N                 -3.36488000    0.33123900   -0.00000700 
 O                 -1.54529500   -1.01727100   -0.00004700 
 O                  0.21021900    0.87975400   -0.00019000 
 O                  2.21177000   -3.04717300    0.00002200 
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 Cd                 0.52234400   -1.50499700   -0.00008100 
Table S9 Electronic energies and Cartesian coordinates of FQDPA 
Energy = -1260.55402993 a.u 
   = -34301.6920 eV 
   = -791009.6290 kcal/mol 

N                  2.18230500    0.97308700   -0.63982100 
 C                 -1.59277600   -1.91550200   -0.59558800 
 C                 -0.15978100   -2.33702800   -0.23870700 
 H                  0.07733700   -3.16561400   -0.91268100 
 H                 -0.07611800   -2.68030900    0.80096100 
 C                  2.03828400   -1.40189300   -0.33551200 
 C                  2.66713700   -2.61025300   -0.09929700 
 H                  2.08995300   -3.51967300    0.01918100 
 C                  4.07989200   -2.67966100   -0.02157500 
 H                  4.54104500   -3.64685900    0.15867800 
 C                  4.86683200   -1.56265100   -0.17427900 
 H                  5.94984000   -1.62882000   -0.11951500 
 C                  4.25637700   -0.30212200   -0.39896200 
 C                  2.82590100   -0.20033400   -0.47039300 
 C                  2.90588600    2.07646000   -0.75992500 
 C                  4.32405000    2.08657000   -0.74183700 
 H                  4.86252000    3.02299600   -0.86150200 
 C                  4.99167100    0.89903900   -0.55513200 
 H                  6.07783900    0.86557700   -0.52030900 
 C                  2.17616300    3.37330900   -0.89182300 
 H                  2.83675200    4.24631900   -1.09436800 
 N                 -2.09200000   -0.77622900    0.01038700 
 O                 -2.21731700   -2.58287900   -1.40669900 
 O                  0.70533800   -1.22881800   -0.46256000 
 O                  0.97716000    3.51831200   -0.77819900 
 C                 -3.33628300   -0.20551900   -0.43307300 
 C                 -3.62565900   -0.09279000   -1.79932800 
 C                 -4.25095300    0.27956500    0.50847800 
 C                 -4.82275200    0.49011300   -2.20855900 
 H                 -2.92272600   -0.46732500   -2.53261300 
 C                 -5.44360900    0.86833500    0.08788300 
 H                 -4.02767800    0.20186900    1.56712800 
 C                 -5.73761700    0.97433200   -1.27101300 
 H                 -5.03630600    0.57176400   -3.27096100 
 H                 -6.14361400    1.24176000    0.83058500 
 H                 -6.66754600    1.43144300   -1.59763900 
 C                 -1.45677000   -0.17659900    1.16045100 
 C                 -0.81759200    1.06027500    1.03869300 
 C                 -1.51756600   -0.82046300    2.40075600 
 C                 -0.24205900    1.64843300    2.16350800 
 H                 -0.73584900    1.54209600    0.07124700 
 C                 -0.92961300   -0.22967400    3.52160400 
 H                 -2.03559500   -1.77246400    2.48404600 
 C                 -0.29613000    1.00834600    3.40450700 
 H                  0.26078100    2.60502900    2.05697700 
 H                 -0.97858700   -0.73220400    4.48388500 
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 H                  0.15616600    1.47175900    4.27735000 
Table S10 Electronic energies and Cartesian coordinates of FQDPA·Cd2+ 

Energy = -1308.13327397 a.u 
   = -35596.3994 eV = -820866.0567 kcal/mol

N                 -3.23114900   -0.40490900   -0.00067600 
 C                  1.31932000   -0.05027900   -0.06691400 
 C                  0.45099600    1.22045800   -0.00660000 
 H                  0.54841700    1.80861500   -0.92424200 
 H                  0.74805300    1.84047400    0.84555700 
 C                 -1.97625500    1.62153600    0.13293700 
 C                 -1.94572000    2.99164100    0.18694500 
 H                 -1.00783600    3.53505700    0.23130100 
 C                 -3.17192100    3.72046900    0.19423300 
 H                 -3.12211100    4.80362600    0.23937700 
 C                 -4.39825500    3.09506600    0.15271200 
 H                 -5.31562000    3.67457700    0.16525000 
 C                 -4.46342200    1.67833700    0.09087500 
 C                 -3.23327000    0.93728300    0.07504100 
 C                 -4.37255300   -1.09496000   -0.05388200 
 C                 -5.62824600   -0.45955200   -0.03164800 
 H                 -6.54269800   -1.04319400   -0.07242300 
 C                 -5.66294200    0.92670400    0.03866400 
 H                 -6.61685400    1.44613500    0.05241800 
 C                 -4.17925900   -2.56052200   -0.14148900 
 H                 -5.06144100   -3.21206100   -0.18214800 
 N                  2.63536400    0.09731500   -0.02910500 
 O                  0.78095800   -1.20391600   -0.14064400 
 O                 -0.89770300    0.76594700    0.14158500 
 O                 -3.05358800   -3.07648300   -0.17115300 
 Cd                -1.30315500   -1.60543600   -0.09008800 
 C                  3.52607600   -1.05834600    0.01889600 
 C                  3.46640800   -1.93144300    1.10745000 
 C                  4.46157700   -1.22941600   -1.00229200 
 C                  4.35612500   -3.00435000    1.16290600 
 H                  2.75001200   -1.76816300    1.90699400 
 C                  5.34388900   -2.30812800   -0.93556800 
 H                  4.50629300   -0.53159700   -1.83229500 
 C                  5.29189600   -3.19438400    0.14299800 
 H                  4.32477600   -3.68409300    2.00870500 
 H                  6.07430100   -2.45105100   -1.72556300 
 H                  5.98564200   -4.02771500    0.19316400 
 C                  3.24372200    1.42174800   -0.02967000 
 C                  3.84080600    1.89015500    1.14432600 
 C                  3.27290100    2.17088300   -1.21021400 
 C                  4.45892400    3.14077400    1.13555700 
 H                  3.83621000    1.27838100    2.04137600 
 C                  3.89608700    3.42089100   -1.20535400 
 H                  2.84481200    1.77094300   -2.12589800 
 C                  4.48511400    3.90526700   -0.03502200 
 H                  4.92886800    3.51255000    2.04059900 
 H                  3.93509900    4.00513700   -2.11942800 
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 H                  4.97668900    4.87310100   -0.03770400 

 
Fig. S86 Fluorescence images of Cd2+ in HeLa cells incubated with FQDPA and FQDIPA (100 μM). (a), 

(b), (c), (d), (e), (f) Bright-field transmission image of HeLa cells. (g), (h), (i), (j), (k), (l) Fluorescnece 

image of HeLa cells. (a)(g) Only HeLa cells. (b)(h) HeLa Cells incubated with 100 μM Cd2+ for 20 min. 

(c)(i) HeLa cells incubated with 100 μM FQDPA for 10min, washed three times with PBS. (d)(j) HeLa 

cells incubated with 100 μM FQDIPA for 10min, washed three times with PBS. (e)(k) HeLa cells 

incubated with 100 μM FQDPA for 10min, and then added 100 μM Cd2+ for 10 min, washed three times 

with PBS. (f)(l) HeLa cells incubated with 100 μM FQDIPA for 10min, then added 100 μM Cd2+ for 10 

min, washed three times with PBS (Zeiss Leica DM 4000B microscope, 10×objective lens). 

 

Cell incubation and imaging 

 

HeLa cells were cultured in DMEM (Hyclone) supplemented with 10% FBS (Gibco). One day before 

imaging, cells were seeded in 6-well flat-bottomed plates (Costar). The next day, the HeLa cells were 

incubated with different condition (Fig. 8 and Fig. S6S8). All of the cells rinsed with PBS three times, 

then the fluorescence imaging of cell was observed under 340-380 nm by Zeiss Leica DM 4000B 

microscope. For all images, the microscope settings, such as brightness, contrast, and exposure time 

were held constant to compare the relative intensity of Cd2+ fluorescence. 

 

Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2011



<<
  /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


