
Supporting Information for 
 
Observation of allylic rearrangement in water-rich reaction 
 
Yuan-Chao Pang,a,+ Xiufang Hou,a ,+ Lei Qin,a Chao Wu,*, a Wei Xue, b Yan-Zhen Zheng,*, a Zhiping 
Zheng a and Xiao-Ming Chen b 
 

a Frontier Institute of Chemistry, Frontier Institute of Science and Technology, Xi’an Jiaotong University, Xi’an 710054, 
China 
b School of Chemistry and Chemical Engineering, Sun Yat-Sen University, Guangzhou 510275, China 
‖ 

 

+ These authors contributed equally to this work. 
  

  

E-mail: zheng.yanzhen@mail.xjtu.edu.cn (Y.-Z. Zheng); chaowu@mail.xjtu.edu.cn (C. Wu) 
 
 
 

  

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

mailto:chaowu@mail.xjtu.edu.cn


1. General Experimental Section 
 

Unless stated otherwise, all reagents and solvents were purchased commercially and used without further 

purification. Microanalyses (CHN) were carried out using an Elementar Vario-EL CHNS elemental analyzer.  

 

Methods of Calculation 

Full geometry optimization of all stationary points involving the cyclohexene-1,2-dicarboxylic acid, hydroxide ions 

and water molecules has been carried out using the density functional theory (DFT) method based on the hybrid of 

Becke’s three-parameter exchange functional and the Lee, Yang, and Parr correlation functional (B3LYP) [S1- S3]. 

The 6-31+g* basis set is selected for hydrogen, carbon and oxygen and LANL2DZ is adopted to describe the 

metals of Mn and Co [S4]. Analytical frequency calculations are done at the same theoretical level, and the 

stationary points are distinguished as either energy minima (the number of imaginary frequencies (NIMAG =0) or 

transition states (NIMAG =1)). Furthermore, the intrinsic reaction coordinate (IRC) calculations [S5] are performed 

to confirm that the optimized transition states correctly connect the relevant reactants and products. All 

computations reported here are carried out using the GAUSSIAN 09 program suite [S6] and the electronic energies 

with the zero point energy correction are used to compute the potential energy surface. 
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Optimized structures and 0 K energies (electronic and ZPE) in Fig. 3. 

m1   

E= -611.635300 hartree 

 C                 -0.03467800   -0.67719200   -0.00362200 

 C                 -0.26574700    0.65235300   -0.01430700 

 C                 -1.14250900   -1.70986600   -0.01417200 

 H                 -0.87282800   -2.49653100   -0.73062500 

 H                 -1.16717100   -2.19791300    0.97315100 

 C                 -2.51481800   -1.11312600   -0.35056100 

 H                 -3.30050100   -1.83940500   -0.11042200 

 H                 -2.57381400   -0.92420700   -1.43149500 

 C                 -2.72938400    0.19982300    0.40822000 

 H                 -2.67433000    0.00778200    1.48947400 

 H                 -3.72847500    0.60578100    0.20946400 

 C                 -1.66613700    1.23504400    0.01787300 

 H                 -1.68645800    2.08053500    0.71426400 

 H                 -1.89862000    1.66267300   -0.96889800 

 C                  1.34211600   -1.28489200   -0.03617600 

 C                  0.89223400    1.58356500   -0.08920100 

 O                  2.06270300    1.26196300   -0.17962100 

 O                  1.82858800   -1.79062700   -1.02457100 

 O                  0.51332000    2.88991100   -0.06177800 

 H                  1.33156700    3.41641400   -0.13065600 

 O                  1.90752200   -1.34544000    1.19046800 

 H                  2.78710300   -1.75583400    1.08142800 

OH-(H2O)2 

E= -228.670379 

O                 -2.26873800   -0.40141900    0.03607400 

 H                 -1.39475600    0.15732900    0.07735600 

 H                 -1.95436700   -1.25014700   -0.30865100 
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 O                  0.00381500    0.87166600    0.07628100 

 H                 -0.00415300    1.58541400   -0.57952200 

 H                  1.30762400    0.04049700   -0.09124100 

 O                  2.20344200   -0.49252000   -0.09946600 

 H                  2.53750300   -0.35491100    0.79894400 

m2 

E= -840.325862 

C                 -0.67203600    0.48996600   -0.49086500 

 C                 -1.20037200   -0.73478100   -0.24557400 

 C                  0.70738400    0.70219500   -1.04870900 

 H                  0.67000500    1.52871500   -1.77203100 

 H                  1.39526300    1.03117400   -0.23202300 

 C                  1.29631700   -0.56636900   -1.67762100 

 H                  2.36688900   -0.40988000   -1.84624600 

 H                  0.81900100   -0.76568700   -2.65141300 

 C                  1.07905100   -1.75624000   -0.73788100 

 H                  1.57467900   -1.54671500    0.21803300 

 H                  1.53919100   -2.66558900   -1.14789000 

 C                 -0.41627100   -2.01163600   -0.49650700 

 H                 -0.54791600   -2.68450000    0.35943500 

 H                 -0.86106400   -2.53644400   -1.35735400 

 C                 -1.42967100    1.76614500   -0.25642300 

 C                 -2.58684200   -0.83921200    0.24645800 

 O                 -3.36368500    0.07890400    0.46871200 

 O                 -1.95082400    2.42396000   -1.13637800 

 O                 -2.98955300   -2.13527300    0.43698900 

 H                 -3.91022500   -2.07364600    0.74999800 

 O                 -1.35249900    2.19299500    1.02509000 

 H                 -1.84372500    3.03512400    1.06529300 

 O                  4.75460400    0.05811300   -0.80460300 

 H                  4.08376600    0.47181900   -0.14450700 

 H                  5.08873200   -0.71456200   -0.32626000 

 O                  3.00707500    0.99759900    0.90893500 

 H                  3.34357500    1.80790200    1.32049800 

 H                  2.53180300   -0.02279500    2.05206100 

 O                  2.12760100   -0.66823800    2.73967900 

 H                  1.22291100   -0.33980300    2.84774100 

ts2/3 

E= -840.320349  
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C                  0.78391600    0.36734700    0.52486800 

 C                  1.57214900   -0.67568100    0.07689200 

 C                 -0.49680900    0.21133200    1.16542500 

 H                 -0.72699500    1.01430100    1.87445800 

 H                 -1.45744800    0.45321800    0.23075500 

 C                 -0.79907900   -1.19150100    1.68494400 

 H                 -1.87680200   -1.29102800    1.87544700 

 H                 -0.29062200   -1.38104600    2.64663000 

 C                 -0.34582200   -2.23927600    0.65820000 

 H                 -0.91921000   -2.09189900   -0.26701400 

 H                 -0.56324200   -3.25635600    1.01548600 

 C                  1.15477900   -2.11403100    0.34523100 

 H                  1.40265600   -2.73918400   -0.52101900 

 H                  1.74249900   -2.52456500    1.18288400 

 C                  1.19933800    1.80077500    0.33126800 

 C                  2.81296600   -0.40252100   -0.60909200 

 O                  3.29029700    0.69281200   -0.91305800 

 O                  1.76109000    2.48334800    1.16539400 

 O                  3.52598100   -1.54691600   -0.93172600 

 H                  4.32611900   -1.21228000   -1.37393200 

 O                  0.74690300    2.32025400   -0.83980500 

 H                  1.05741900    3.24484700   -0.86265000 

 O                 -5.13850200    1.16743100    0.06476400 

 H                 -4.15578300    1.19890400   -0.02963400 

 H                 -5.33895200    0.33476500   -0.39776400 

 O                 -2.45433600    0.62621700   -0.55881400 

 H                 -2.07657400    1.16382700   -1.27376300 

 H                 -3.41795100   -0.64911600   -1.15675400 

 O                 -4.11388000   -1.33442200   -1.38928900 

 H                 -3.93417400   -2.07285300   -0.78928300 

m3 

E= -840.327030 

C                  0.83068900    0.28472200    0.78872400 

 C                  1.54808700   -0.64069900   -0.01998700 

 C                 -0.07485100   -0.06890000    1.76998900 

 H                 -0.47845200    0.69317700    2.43443300 

 H                 -1.68955300    0.39004500    0.42318900 

 C                 -0.31829600   -1.52540200    2.09511100 

 H                 -1.35567300   -1.68071900    2.43081300 

 H                  0.31867600   -1.85605800    2.93620500 

 C                 -0.02756200   -2.41278600    0.87093700 
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 H                 -0.79293400   -2.22025600    0.10445800 

 H                 -0.10640200   -3.47573900    1.14235700 

 C                  1.36088500   -2.11851400    0.27259600 

 H                  1.49762200   -2.70440500   -0.64406400 

 H                  2.12915900   -2.48410900    0.97825100 

 C                  1.02474100    1.76235200    0.58456000 

 C                  2.45781000   -0.18064500   -0.99360000 

 O                  2.74503600    0.99539100   -1.30191000 

 O                  1.68198500    2.50721600    1.28087000 

 O                  3.12748900   -1.20093300   -1.68740200 

 H                  3.70120400   -0.70815700   -2.29902500 

 O                  0.23821200    2.26520700   -0.42828000 

 H                  0.49966600    3.19921600   -0.52835200 

 O                 -5.25215700    0.66842800   -0.05142600 

 H                 -4.35120600    0.99734900    0.12389500 

 H                 -5.08434400   -0.02655700   -0.71574400 

 O                 -2.26946400    0.78970300   -0.27482000 

 H                 -1.65070700    1.42227400   -0.68593000 

 H                 -3.02135900   -0.41550400   -1.40884300 

 O                 -3.65783500   -1.00357100   -1.88288800 

 H                 -3.33083400   -1.90284100   -1.73477400 

m3’ 

E= -840.333222 

C                  1.57161200    0.30755200   -0.04340900 

 C                  0.32416000    0.12651000    0.68070600 

 C                  2.17709900    1.51436100   -0.22933800 

 H                  3.09704900    1.56779700   -0.80664900 

 C                  1.56030600    2.79048900    0.28612700 

 H                  1.79276300    3.62515600   -0.39272500 

 H                  1.99729400    3.06815700    1.26198100 

 C                  0.03570100    2.63709000    0.43477100 

 H                 -0.41148300    2.55978100   -0.56575300 

 H                 -0.39580900    3.52963500    0.90931300 

 C                 -0.32536200    1.38474200    1.24944800 

 H                 -1.41713100    1.28041800    1.27981300 

 H                 -0.01239300    1.54690700    2.29694900 

 C                  2.23016100   -0.84181600   -0.73798500 

 C                  0.03475400   -1.13803900    1.23425600 

 O                  0.63608300   -2.22166500    1.11676800 

 O                  3.40670400   -1.14990200   -0.67121200 

 O                 -1.14232600   -1.15937300    2.03273800 
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 H                 -1.16711600   -2.08076800    2.34643300 

 O                  1.39502100   -1.50211800   -1.60477000 

 H                  1.90608000   -2.27003000   -1.91876800 

 H                 -0.88178800   -0.18022900   -0.90480000 

 O                 -3.95571000    1.20038500   -1.43177200 

 H                 -3.09895800    0.93324000   -1.81148500 

 H                 -4.07026300    0.54134400   -0.71818300 

 O                 -1.44993700   -0.42139900   -1.69102100 

 H                 -0.83466700   -0.96371100   -2.21099200 

 H                 -2.83864500   -1.22144500   -0.56597000 

 O                 -3.45016000   -1.18821300    0.19953300 

 H                 -2.83291600   -1.08330100    0.95127500 

ts3’/4 

E= -840.326229 

C                 -1.38703700    0.46194100   -0.01885000 

 C                 -0.14718500   -0.19321500   -0.52781400 

 C                 -1.75771400    1.72086400   -0.34225300 

 H                 -2.65749000    2.13100300    0.11209900 

 C                 -0.94172900    2.60988600   -1.24356400 

 H                 -0.98676200    3.64610000   -0.87712300 

 H                 -1.38847300    2.63080000   -2.25323900 

 C                  0.51677600    2.13171400   -1.32190900 

 H                  1.02179000    2.34142600   -0.37108000 

 H                  1.05578100    2.68794200   -2.10189500 

 C                  0.58507900    0.62754400   -1.61169400 

 H                  1.63207000    0.30972200   -1.66299500 

 H                  0.14895500    0.43575300   -2.60679000 

 C                 -2.22619800   -0.20705500    1.01808800 

 C                 -0.31985000   -1.60665000   -0.86214600 

 O                 -1.25190500   -2.35631500   -0.58199000 

 O                 -3.43868300   -0.11384800    1.13295900 

 O                  0.76292300   -2.13921500   -1.55200100 

 H                  0.54286400   -3.08298900   -1.65192200 

 O                 -1.49225500   -0.89872200    1.93340700 

 H                 -2.14065900   -1.32406200    2.52312700 

 H                  0.74032900   -0.19048100    0.47145000 

 O                  3.13726400    2.17008600    1.70029900 

 H                  2.54997300    1.36165000    1.62020100 

 H                  3.97630800    1.87251300    1.31925600 

 O                  1.70709600   -0.09947300    1.35960500 

 H                  1.28788300   -0.43019300    2.16979200 
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 H                  2.88552000   -1.23194300    0.66889700 

 O                  3.40507700   -1.85874300    0.09601800 

 H                  2.76291600   -2.05755800   -0.60530000 

m4 

E=- 840.328868 

C                  1.27205100   -0.66613200    0.00591900 

 C                  0.19116300    0.32784000   -0.36714300 

 C                  1.30800500   -1.92438900   -0.47076300 

 H                  2.10491200   -2.57790400   -0.12002100 

 C                  0.29214800   -2.49475300   -1.41875900 

 H                  0.04769200   -3.52013600   -1.10632700 

 H                  0.75567400   -2.59037400   -2.41681500 

 C                 -0.97952600   -1.63776900   -1.48635000 

 H                 -1.58754500   -1.80457200   -0.58966700 

 H                 -1.58915800   -1.94086400   -2.34900400 

 C                 -0.62929400   -0.15112500   -1.60066100 

 H                 -1.54223400    0.44925800   -1.65790900 

 H                 -0.05063100    0.02080200   -2.52272400 

 C                  2.28952200   -0.31298200    1.02972800 

 C                  0.76806400    1.68160800   -0.70229600 

 O                  1.90724800    1.93197800   -1.05727300 

 O                  3.32159400   -0.92227500    1.27028600 

 O                 -0.16697900    2.67420400   -0.63949900 

 H                  0.28908900    3.48923300   -0.91938200 

 O                  1.94949100    0.79016200    1.75042700 

 H                  2.67808800    0.93471500    2.38051000 

 H                 -0.54033500    0.42234000    0.47124700 

 O                 -3.18704000   -2.20629600    1.23547500 

 H                 -2.77256200   -1.27123500    1.38574600 

 H                 -4.09161700   -2.00607300    0.95380300 

 O                 -2.18537800    0.17955200    1.48859300 

 H                 -2.08897500    0.41560400    2.42378200 

 H                 -2.96434400    1.40173300    0.70829900 

 O                 -3.29600700    2.18641400    0.14999500 

 H                 -2.46428400    2.57377300   -0.16361600 
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2. Syntheses 

 

2.1 Synthesis of 2 
∞[CoII(2,3-chedc)(DABCO)0.5] (1Co) 

 

 
CoCl2·6H2O (0.237 g, 1 mmol), THPA (0.168 g, 1 mmol), DABCO (0.112 g, 1 mmol) and 10 mL deioned water 

were mixed and stirred in the air for 10 minutes before transferred to a 15 mL Teflon-lined auto-clave and heated at 

170 °C for 72 hrs. The reactants were then cooled to 100 o C in a rate of 5 o C / h. After keeping 12 hrs at 100 o C 

the bomb was further cooled to room temperature naturally. Dark red block crystals were collected. Yield: 75 % 

(calculated from CoCl2·6H2O used). Elemental analysis, calcd (%) for C11H14CoNO4: C, 46.66; H, 4.98, N 4.95; 

Found: C, 46.78; H, 4.85; N, 4.83 %. 

 

 

2.2 Synthesis of  2 
∞ [MnII

2(1,2-chedc)(2,3-chedc)(H2O)] (2Mn) 

   
A mixture of MnCl2·4H2O (0.198 g, 1 mmol), THPA (0.168 g, 1 mmol), NaOH (0.080 g, 2.0 mmol) in a molar 

ratio of 1:1:2 in deionized water (15 ml) was quickly sealed in a 23-ml Teflon-lined autoclave and heated at 170 °C 

for 72 hrs to give colourless plate-like crystals of 2Mn (yield 33 % based on THPA). Elemental analysis, 

C16H22Mn2O9, calcd.: C, 41.04; H, 4.74; found: 41.10; H, 4.69 %.  

a

a

b

b

c

d

e

N1

N1

C1

C2
C8

O3
Co1

Co1O4C3C4

C5

C6
O2Co1

O3

O4

O1
C7

Co1 O1

Mn2c
Mn1b

Mn1

Mn2

O1

O2

O3

O4

C2

C1
C6

Mn1

Mn2

Mn2f

Mn2e

Mn1b

O5

O6

O7

O8

C10

C9
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3. X-Ray Crystallography Data 
 

Crystal data of 1Co and 2Mn were collected on a Bruker Apex CCD area-detector diffractometer by using MoKα 

(λ = 0.71073 Å) radiation.  Absorption corrections were applied by using the multi-scan program SADABS [S7].  

The structures were solved using direct methods and refined with a full-matrix least-squares technique with the 

SHELXTL program package [S8].  Anisotropic thermal parameters were assigned to all non-hydrogen atoms. The 

hydrogen atoms were generated geometrically.  Data collection and structural refinement parameters are given in 

Table S1 and selected bond distances and angles are given in Table S2.  CCDC-907607 and 907608 contains the 

crystallographic data that can be obtained via www.ccdc.cam.ac.uk/conts/retrieving.html (or from the Cambridge 

Crystallographic Data Centre, 12, Union Road, Cambridge CB21EZ, UK; fax: (+44) 1223-336-033; 

or deposit@ccdc.cam.ac.uk). 

 

Table S1. Crystal data and structure refinement for 1Co and 2Mn. 
 1Co 2Mn 

Formula C11H14CoNO4 C16H22Mn2O9 

F.w. 283.16 468.22 

T (K) 288(2) 293(2) 

Space group P21/n P-1 (No. 2) 

a (Å) 6.3144(6) 7.5830(6) 

b (Å) 20.2085(19) 9.8009(8) 

c (Å) 9.4966(9) 13.5331(10) 

α (ο) 90 71.8910(10) 

β (ο) 106.0050(10) 86.0530(10) 

γ (ο) 90 71.7570(10) 

V (Å3) 1164.84(19) 907.46(12) 

Z 4 2 

Dc (g cm-3) 1.615 1.714 

µ (mm-1) 1.475 1.439 

Data collected/unique 6741  / 2245 9383 / 3555 

R 1  (>2σ/all data) 0.0506 / 0.0547 0.0346 / 0.0380 

wR2 (>2σ/all data) 0.1351 / 0.1385 0.0958 / 0.0982 

GOF (all data) 1.060 1.053 

Residues (e Å-3) -0.725 / 0.915 -0.859 / 0.537 

CCDC No. 907607 907608 

 

Table S2 Selected bond lengths (Å) and bond angles (o) for 1Co and 2Mn. 

1Co 

Co(1)-O(4)#1 2.026(2) Co(1)-O(1)#2 2.029(3) Co(1)-O(3)#3 2.031(2) Co(1)-O(2) 2.077(3) 

Co(1)-N(1) 2.113(3) Co(1)#2···O2 2.805(3) Co1…Co(1)#2 2.7572(9)   
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C(1)-C(2) 1.512(4) C(2)-C(3) 1.313(5) C(3)-C(4) 1.510(7) C(4)-C(5) 1.515(7) 

C(5)-C(6) 1.512(7) C(1)-C(6) 1.517(6) C(1)-C(7) 1.516(5) C(2)-C(8) 1.493(5) 

O(4)#1-Co(1)-O(1)#2 94.64(13) O(3)#3-Co(1)-O(2) 86.17(13)   

2Mn 

Mn(1)-O(4)#1 2.0848(14) Mn(1)-O(1) 2.0952(14) Mn(1)-O(5) 2.1232(13) Mn(1)-O(7)#2 2.1812(13) 

Mn(1)-O(1W) 2.2039(16) Mn(2)-O(3)#3 2.0949(14) Mn(2)-O(2) 2.1318(14) Mn(2)-O(8)#4 2.1338(14) 

Mn(2)-O(6) 2.1620(14) Mn(2)-O(5)#5 2.1674(13) Mn(2)-O(7)#5 2.3843(13)   

C(1)-C(2) 1.323(3) C(1)-C(7) 1.495(3) C(1)-C(6) 1.510(3) C(2)-C(3) 1.499(3) 

C(3)-C(4) 1.526(4) C(4)-C(5) 1.503(4) C(5)-C(6) 1.536(3) C(6)-C(8) 1.528(3) 

C(9)-C(10) 1.336(3) C(9)-C(14) 1.510(3) C(10)-C(15) 1.488(3) C(10)-C(11) 1.507(3) 

O(4)#1-Mn(1)-O(1W) 78.65(6) O(5)-Mn(1)-O(7)#2 96.66(5)   

Symmetry codes: for 1Co: #1 x+1,y,z;  #2 -x+1,-y,-z;  #3 -x,-y,-z; #4 x-1,y,z;  #5 -x+1,-y,-z+1; for  1’Co: #1 x,-y,z ; #2 

-x+1,-y,-z+2;  #3 -x+1,y,-z+2; #4 -x,-y,-z+1;  #5 -x,y,-z+1;  #6 -x+1,y,-z+3; for 2Mn: #1 -x+2,-y+1,-z;  #2 -x+1,-y+2,-z;  #3 

-x+3,-y+1,-z; #4 x+1,y,z;  #5 -x+2,-y+2,-z;  #6 x-1,y,z. 

[S7] Sheldrick, G. M. SADABS 2.05, University Göttingen, Germany, 2002. 
[S8] SHELXTL 6.10, Bruker Analytical Instrumentation, Madison, Wisconsin, USA, 2000. 
 
 

    

Fig. S1. The layer structures of 1Co (a) and 2Mn (b). The carboxylate-free skeleton carbons of the 2,3-chedc 

ligands were omitted for clarity in (b). Dotted lines: suspected (green) and disordered (gray) coordination bonds. 

 
 

(a) (b) 
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Fig. S2. Deprotonated structure 3 with no-metal (m3), Mn (m3-Mn), Co (m3-Co), electron withdrawing group 
substitution (m3-CF3), and electron donating group substitution (m3-OMe). The structures are optimized with DFT 
and the NBO charges are labelled for C1 and C3. The water cluster is not included in the model.   
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4. Mechanisms 

Nucleophilic mechanism 

Allylic rearrangements in the presence of nucleophiles can undergo via two mechanisms: SN1 and SN2' 

(Scheme S1). In SN1 mechanism, a leaving atom or group is first removed, giving a resonance-stabilized allylic 

carbocation, which then attacks a nucleophile, forming two products: the original one and the rearranged one. 

When it undergoes the SN2' mechanism, nucleophile attack the γ carbon, and simultaneously, the leaving atom or 

group is removed, completing the double bond migration, but with just one form. 

Electrophilic Mechanism 

Electrophilic substitution also have two pathways, namely SE1 and SE2'. In the SE1 mechanism, the leaving 

atom or group is removed to form a resonance-stabilized allylic carboanion. Followed by attacking an electrophile, 

the reaction eventually generates two resonated products (Scheme S1).  Differently, in the SE2' mechanism the 

π-bond attacks the electrophile while the leaving atom or group is removed simultaneously, generating only one 

kind of product. 
 

  
 

Scheme S1. nucleophilic and eletrophilic pathways of double-bond re-arrangement. 
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Noble Metal Catalysed Mechanism 

In the present of noble metal catalysts (complexes containing Pt, Rh, or Ru, or metal carbonyl catalysts), the double 

bond also can be obtained. This mechanism mainly contains two ways which are illustrated in the Scheme S2.  

R
MH -MH

RR

M

(a)

R
M

R

M

R
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Scheme S2. Two pathways of double-bond re-arrangement catalyzed by noble metal complexes. 

 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014



<<
  /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


