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1-Monosubstituted aliphatic 1,2,3-triazoles were synthesized by a one-pot reaction from aliphatic halides (Cl 
and Br), sodium azide and propiolic acid. The yields ranged from moderate to good. The reaction was easily carried 
out in DMF with Cs2CO3 at 100 ℃ by copper-catalyzed click cycloaddition/decarboxylation. 
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Introduction 
1,2,3-Triazole is an important structural unit of nu-

merous pharmaceuticals, agrochemicals, and chemical 
reagents. Various 1,2,3-triazole derivatives also have 
wide-ranging applications in the fields of materials sci-
ence and molecular structure design.[1] The Cu-cata-
lyzed “click chemistry” reaction between azide and ter-
minal alkyne is extensively used for the practical and 
efficient preparation of 1,4-disubstituted 1,2,3-triazoles 
since the robust Huisgen 1,3-dipolar cycloaddition was 
established.[2] However, reports on the synthesis meth-
ods of 1-monosubstituted 1,2,3-triazoles are limited. 
One strategy is the decarboxylation of triazoles bearing 
a carboxylic acid substituent, but the reactions require 
long reaction times and extreme temperatures.[3] An-
other protocol is the cycloaddition of azides to acety-
lene[4] and its analogs such as acetylides[5] as well as the 
cycloaddition of vinyl compounds.[6] A method has also 
been developed for the synthesis of monosubstitued 
1-aryl-1H-1,2,3-triazoles from arylboronic acids and 
prop-2-ynoic acid or CaC2.[7] 

In a preliminary paper,[8] we reported a novel and 
useful protocol for the synthesis of 1-monosubstitued 
1,2,3-triazoles by click reaction/decarboxylation[9] under 
mild conditions. In the present study, we developed an 
easy one-pot synthesis of 1-monosubstituted aliphatic 
1,2,3-triazoles from aliphatic halides (Cl and Br), so-
dium azide and propiolic acid by a click cycloaddition/ 
decarboxylation process. These previous and present 
methods are compared in Scheme 1. 
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Experimental 
Melting points were recorded using a Krüss Optronic 

GmbH KSPII melting-point apparatus and were uncor-
rected. 1H NMR and 13C NMR spectra were recorded 
with a Bruker ARX400 spectrometer on CDCl3 solu-
tions with SiMe4 as an internal standard. IR spectra 
were obtained on a Thermo FT-IR spectrophotometer. 
MS data were measured with a Varian-310 mass spec-
trometer. High resolution mass spectra were determined 
using a Finnigan-MAT GC/MS/DS 8430 spectrometer. 
Commercially obtained reagents were used without fur-
ther purification. All reactions were monitored by TLC 
with a Huanghai GF 254 system and silica gel coated 
plates. Column chromatography was carried out using 
300－400 mesh silica gel at medium pressure. 

Preparation of compound 2 
A solution of aliphatic halides (Cl and Br; 0.2 mmol), 

NaN3 (16 mg, 0.24 mmol), propiolic acid (17 mg, 0.24 
mmol), CuI (8 mg, 0.04 mmol), Na ascorbate (16 mg, 
0.08 mmol), and Cs2CO3 (33 mg, 0.1 mmol) in DMF (2 
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mL) in a sealed tube was stirred under nitrogen. The 
reaction mixture was heated to a certain temperature 
until the starting aliphatic halides were completely con-
sumed (monitored by TLC). The reaction solution was 
diluted with water and extracted three times with EtOAc. 
The combined organic layers were washed with satu-
rated brine, dried over anhydrous Na2SO4, and concen-
trated under reduced pressure to afford a crude product. 
This product was subjected to column chromatography 
(silica gel and EtOAc-petroleum ether) to afford 
1-monosubstituted 1,2,3-triazoles 2.  

Spectral data of all synthesized compounds 2a－2j 
1-Benzyl-1H-1,2,3-triazole (2a)[10]  1H NMR 

(CDCl3, 400 MHz) δ: 7.70 (s, 1H, TrH), 7.49 (s, 1H, 
TrH), 7.25－7.37 (m, 5H, ArH) , 5.56 (s, 2H, CH2). 

1-(4-Methylbenzyl)-1H-1,2,3-triazole (2b)  Light 
yellow solid. m.p. 55.7－56.6 ℃; 1H NMR (CDCl3, 
400 MHz) δ: 7.68 (s, 1H, TrH), 7.47 (s, 1H, TrH), 7.17 
(s, 4H, ArH) , 5.51 (s, 2H, CH2), 2.34 (s, 3H, CH3); 13C 
NMR (100 MHz, CDCl3) δ: 21.15, 53.75, 123.26, 
128.07, 129.75, 131.71, 134.15, 138.63; IR (KBr) ν: 
3132, 2914, 1605, 1254, 1213, 1176, 1068, 1048 cm−1. 
HRMS m/z caled for C10H11N3: 173.0953 [M]＋; found 
173.0954. 

1-(3-Methylbenzyl)-1H-1,2,3-triazole (2c)[11]  1H 
NMR (CDCl3, 400 MHz) δ: 7.71 (s, 1H, TrH), 7.50 (s, 
1H, TrH), 7.27 (t, J＝7.2 Hz, 1H, ArH), 7.17 (d, J＝7.2 
Hz, 1H, ArH), 7.08 (s, 1H, ArH), 7.07 (d, J＝7.2 Hz, 
1H, ArH), 5.53 (s, 2H, CH2), 2.34 (s, 3H, CH3). 

1-(2-Methylbenzyl)-1H-1,2,3-triazole (2d)[10]  1H 
NMR (CDCl3, 400 MHz) δ: 7.68 (s, 1H, TrH), 7.38 (s, 
1H, TrH), 7.27－7.31 (m, 1H, ArH), 7.20－7.23 (m, 2H, 
ArH), 7.13－7.17 (m, 1H, ArH), 5.56 (s, 2H, CH2), 2.27 
(s, 3H, CH3). 

1-Phenethyl-1H-1,2,3-triazole (2e)[12]  1H NMR 
(CDCl3, 400 MHz) δ: 7.61 (s, 1H, TrH), 7.30 (s, 1H, 
TrH), 7.08－7.28 (m, 5H, ArH), 4.62 (t, J＝7.2 Hz, 2H, 
ArCH2), 3.20 (t, J＝7.2 Hz, 2H, TrCH2). 

1-(2-Phenoxyethyl)-1H-1,2,3-triazole (2f)  White 
solid. m.p. 91.8－92.4 ℃; 1H NMR (CDCl3, 400 MHz) 
δ: 7.78 (s, 1H, TrH), 7.70 (s, 1H, TrH), 7.28 (t, J＝8.0 
Hz, 2H, ArH), 6.98 (t, J＝7.2 Hz, 1H, ArH), 6.86 (d,   
J＝8.0 Hz, 2H, ArH), 4.79 (t, J＝4.8 Hz, 2H, ArOCH2), 
4.34 (t, J＝4.8 Hz, 2H, TrCH2); 13C NMR (100 MHz, 
CDCl3) δ: 49.63, 66.37, 114.55, 121.72, 124.64, 129.69, 
133.93, 157.83; IR (KBr) ν: 3147, 3113, 2926, 1603, 
1489, 1252, 1219, 1171, 1085, 1043 cm−1. HRMS m/z 
caled for C10H11N3O: 189.0902 [M]＋; found 189.0904. 

1-(4-Fluorobenzyl)-1H-1,2,3-triazole (2g)  Light 
yellow solid. m.p. 51.3－52.2 ℃; 1H NMR (CDCl3, 
400 MHz) δ: 7.71 (s, 1H, TrH), 7.51 (s, 1H, TrH), 7.25
－7.29 (m, 2H, ArH), 7.05 (t, J＝8.8 Hz, 2H, ArH), 
5.54 (s, 2H, CH2); 13C NMR (100 MHz, CDCl3) δ: 
53.17, 116.18, 123.31, 129.84, 134.29, 161.57, 164.04; 
IR (KBr) ν: 3103, 1609, 1514, 1266, 1238, 1211, 1082 
cm−1. HRMS m/z caled for C9H8FN3: 177.0702 [M]＋; 
found 177.0705. 

1-(2,6-Difluorobenzyl)-1H-1,2,3-triazole (2h)  
Light yellow solid. m.p. 114.0－115.0 ℃; 1H NMR 
(CDCl3, 400 MHz) δ: 7.69 (s, 1H, TrH), 7.63 (s, 1H, 
TrH), 7.33－7.41 (m, 2H, ArH), 6.95－7.00 (m, 2H, 
ArH), 5.66 (s, 2H, CH2). 13C NMR (100 MHz, CDCl3) δ: 
41.15, 111.69, 123.47, 131.42, 134.07, 160.10, 162.67; 
IR (KBr) ν: 3142, 3122, 1629, 1594, 1472, 1213, 1165, 
1078, 1024 cm−1. HRMS m/z caled for C9H7F2N3: 
195.0608 [M]＋; found 195.0610. 

1-(4-Nitrobenzyl)-1H-1,2,3-triazole (2i)[13]  1H 
NMR (CDCl3, 400 MHz) δ: 8.24 (d, J＝8.8 Hz, 2H, 
ArH), 7.79 (s, 1H, TrH), 7.58 (s, 1H, TrH), 7.40 (d, J＝
8.4 Hz, 2H, ArH), 5.70 (s, 2H, CH2). 

1-(1-Phenylethyl)-1H-1,2,3-triazole (2j)[13]  1H 
NMR (CDCl3, 400 MHz) δ: 7.68 (s, 1H, TrH), 7.47 (s, 
1H, TrH), 7.25－7.38 (m, 5H, ArH), 5.85 (q, J＝7.2 Hz, 
1H, CH), 1.99 (d, J＝7.2 Hz, 3H, CH3). 

Results and Discussion 
The optimum reaction conditions were preliminarily 

screened using benzyl chloride (0.3 mmol), NaN3 (1.2 
equiv.), and propiolic acid (1.2 equiv.) as the model 
substrates (Table 1). We first investigated the effects of 
different bases (none, 1,8-diazabicyclo[5.4.0]undec- 
7-ene (DBU), Et3N, K2CO3, and Cs2CO3) on the forma-
tion of 1-benzyl-1H-1,2,3-triazole (2a) (Table 1, Entries 
1－5). Among the bases we tested, Cs2CO3 (0.5 equiv.) 
gave the highest yield of 90% in DMF at 100 ℃ for 
0.5 h (Table 1, Entry 5). The reason may be that cesium 
propiolate is more soluble in DMF than potassium 
propiolate, and the solubility drives faster reaction. 
However, the organic bases often cause more side reac-
tions in the transition metal catalyzed reactions. On the 
other hand, the solvent system significantly affected the 
reaction outcome, and DMF was much more effective 
than other single solvents or mixed solvents (Table 1, 
Entries 5－8). Moreover, product 2a was not obtained 
when water was used as a solvent. The reason may be 
the decrease in the reactant solubility in this reaction 
system. We also studied the effects of various amounts 
of CuI and sodium ascorbate on the formation of the 
triazole 2a (Table 1, Entries 9－13). As expected, CuI 
(0.2 equiv.) and sodium ascorbate (0.4 equiv.) were 
necessary. Eventually, the optimum reaction conditions 
were concluded to be CuI (0.2 equiv.), Cs2CO3 (0.5 
equiv.), and sodium ascorbate (0.4 equiv.) in DMF sol-
vent at 100 ℃ for 0.5 h (Table 1, Entry 5). 

Under the optimized conditions, the substrate scope 
of this one-pot synthesis of 1-monosubstituted aliphatic 
1,2,3-triazoles from aliphatic halides (Cl and Br), so-
dium azide and propiolic acid by a click cycloaddition/ 
decarboxylation process was investigated. 

The newly established conditions appeared to be 
general for most aliphatic halides (Cl and Br) and af-
forded 1-momosubstitued 1,2,3-triazoles in moderate to 
good yields (Table 2). Nevertheless, 1-(2-methyl-  
benzyl)-1H-1,2,3-triazole (2d) suffered from a low re- 
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Table 1  Reaction optimization 
CO2H

NaN3

Cl
N
N N

++
Base, solvent

       CuI, 
Na ascorbate

 

Entry 
CuI/ 

equiv. 

Na  
ascorbate/ 

equiv. 
Base Solvent T/℃ Time/h

Yielda/%
of 2a

1 0.2 0.40 0 DMF 100 0.5 30 
2 0.2 0.40 DBU DMF 100 0.5 82 
3 0.2 0.40 Et3N DMF 100 0.5 68 
4 0.2 0.40 K2CO3 DMF 100 0.5 55 
5 0.2 0.40 Cs2CO3 DMF 100 0.5 90 

6 0.2 0.40 Cs2CO3 
CH3CN/ 
H2O(9/1) 

100 0.5 12 

7 0.2 0.40 Cs2CO3 DMSO 100 0.5 75 
8 0.2 0.40 Cs2CO3 H2O 100 0.5 0 
9 0.1 0.20 Cs2CO3 DMF 100 0.5 61 

10 0.5 1.00 Cs2CO3 DMF 100 0.5 91 
11 0.2 0.30 Cs2CO3 DMF 100 0.5 83 
12 0.2 0 Cs2CO3 DMF 100 0.5 10 
13 0.2 0.40 Cs2CO3 DMF 100 2 90 

a Isolated yields. 

action rate because of the steric hindrance effect with 
70% yield at 120 ℃ for 1 h (Table 2, Entry 4). 

To elucidate this novel and useful protocol, we pro-
posed a mechanism as shown in Scheme 2. The azide B 
is obtained from aliphatic halides (Cl and Br) (1) with 
iodine anion catalysis in cycle I. Simultaneously, at the 
initial stage of catalytic cycle II, the dehydrogenation of 
propiolic acid with Cs2CO3 and CuLn produces the 
copper acetylide carbonate ion A. Afterwards, the in-
termediate C is readily formed by the [3＋2] cycloaddi-
tion reaction between A and B. Immediately, intermedi-
ate D is obtained by electronic transition with CO2 re- 

Table 2  Synthesis of 1-monosubstituted aliphatic 1,2,3-tria- 
zoles (2) from aliphatic halides (Cl and Br) (1) 

CO2HRX NaN3 R N
N N+

CuI, Ligand
+

1 2  

Entry 1 2 
(T/℃)/

(t/h)
Yield of 

2a/% 

1 Cl

 

N
N N

2a

 100/0.5 90 

2 Cl
N

N N

2b

 100/0.5 82 

3
Cl

N
N N

2c

 100/0.5 80 

4 Cl  
N

N N

2d

 120/1 70 

5
Br N

N
N

2e  

100/0.5 86 

6 Br
O O

N
N N

2f  

100/0.5 85 

7
F

Cl

F

N
N N

2g  
100/0.5 78 

Scheme 2  Possible mechanism of the reaction 
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Continued 

Entry 1 2 
(T/℃)/ 

(t/h) 
Yield of 

2a/% 
     

8 Cl

F

F  

N

F

F
N N

2h  

100/0.5 85 

9 
O2N

Cl

 
O2N

N
N N

2i  

100/0.5 75 

10 

Cl

 

N
N N

2j  

100/0.5 81 

a Isolated yields.  

lease. Eventually, the stable 1-monosubstituted 1,2,3- 
triazole 2 is formed through protonation. 

Conclusions 
We developed an easy and useful protocol for the 

synthesis of 1-monosubstitued 1,2,3-triazoles by click 
reaction/decarboxylation under mild conditions. Pro-
piolic acid was found to be equivalent to gaseous acety-
lene and its analogs in the click cycloaddition and pro-
vided mild access to 1-monosubstitued aliphatic 
1,2,3-triazoles, which are important heterocyclic comp-
ounds in medicinal chemistry and materials science. 

Acknowledgement  
The work was supported by the National Natural 

Science Foundation of China (No. 21272174) and the 
Key Projects of Shanghai in Biomedical (No. 
08431902700). We thank the Center for Instrumental 
Analysis, Tongji University, China. 

References 
[1] (a) Kolb, H. C.; Finn, M. G.; Sharpless, K. B. Angew. Chem., Int. Ed. 

2001, 40, 2004; (b) Bock, V. D.; Perciaccante, R.; Jansen, T. P.; 
Hiemstra, H.; Van, M. J. H. Org. Lett. 2006, 8, 919; (c) Fournier, D.; 
Hoogenboom, R.; Schubert, U. S. Chem. Soc. Rev. 2007, 36, 1369; 
(d) Nandivada, H.; Jiang, X.; Lahann, J. Adv. Mater. 2007, 19, 2197; 
(e) Lutz, J.-F. Angew. Chem., Int. Ed. 2007, 46, 1018; (f) Tron, G. C.; 
Pirali, T.; Billington, R. A.; Canonico, P. L.; Sorba, G.; Genazzani, 
A. A. Med. Res. Rev. 2008, 28, 278; (g) Hanelt, S.; Liebscher, J. 
Synlett 2008, 1058; (h) Becer, C. R.; Hoogenboom, R.; Schubert, U. 
S. Angew. Chem., Int. Ed. 2009, 48, 4900; (i) Spiteri, C.; Moses, J. E. 
Angew. Chem., Int. Ed. 2010, 49, 31; (j) Mager, I.; Zeitler, K. Org. 
Lett. 2010, 12, 1480; (k) Sandip, G. A.; Suleman, R. M.; Vandana, S. 
P. Chem. Asian J. 2011, 6, 2696; (l) He, T.; Wang, M.; Li, P. H.; 
Wang, L. Chin. J. Chem. 2012, 30, 979; (m) Crowley, J. D.;  

McMorran, D. A. Top. Heterocycl. Chem. 2012, 28, 31; (n) Crowley, 
J. D.; Lee, A.-L.; Kilpin, K. J. Aust. J. Chem. 2011, 64, 1118; (o) 
David, S.; Naina, D.; Fritz, W.; Biprajit, S. Nachr. Chem. 2011, 59, 
937; (p) Harriet, S.; Thomas, L. M.; Roger, S. Dalton Trans. 2010, 
39, 675; (q) Kamijo, S.; Jin, T.; Huo, Z.; Yamamoto, Y. Tetrahedron 
Lett. 2002, 43, 9707; (r) Appukkuttan, P.; Dehaen, W.; Fokin, V. V.; 
Eycken, E. V. D. Org. Lett. 2004, 6, 4223; (s) Odlo, K.; Hoeydahl, E. 
A.; Hansen, T. V. Tetrahedron Lett. 2007, 48, 2097; (t) Chittaboina, 
S.; Xie, F.; Wang, Q. Tetrahedron Lett. 2005, 46, 2331.  

[2] (a) Rostovtsev, V. V.; Green, L. G.; Fokin, V. V.; Sharpless, K. B. 
Angew. Chem., Int. Ed. 2002, 41, 2596; (b) Tornøe, C. W.; Chris-
tensen, C.; Meldal, M. J. Org. Chem. 2002, 67, 3057; (c) Zhang, L.; 
Chen, X.; Xue, P.; Sun, H. H. Y.; Williams, I. D.; Sharpless, K. B.; 
Fokin, V. V.; Jia, G. J. Am. Chem. Soc. 2005, 127, 15998; (d) 
Rasmussen, L. K.; Boren, B. C.; Fokin, V. V. Org. Lett. 2007, 9, 
5337; (e) Boren, B. C.; Narayan, S.; Rasmussen, L. K.; Zhang, L.; 
Zhao, H.; Lin, Z.; Jia, G.; Fokin, V. V. J. Am. Chem. Soc. 2008, 130, 
8923; (f) Chattopadhyay, B.; Rivera Vera, C. I.; Chuprakov, S.; 
Gevorgyan, V. Org. Lett. 2010, 12, 2166; (g) Maryam, C. H.; 
Roghayeh, C.; Maryam, B.; Ghafar, H.; Hamed, T. Chin. J. Chem. 
2012, 30, 223; (h) Jalal, A.; Mosadegh, K.; Masoumeh, A.; 
Masoumeh, V. Chin. Chem. Lett. 2012, 23, 797; (i) Kolarovic, A.; 
Schnurch, M.; Mihovilovic, M. D. J. Org. Chem. 2011, 76, 2613.  

[3] (a) Ebner, D. C.; Culhane, J. C.; Winkelman, T. N.; Haustein, M. D.; 
Ditty, J. L.; Ippolitia, J. T. Bioorg. Med. Chem. 2008, 16, 2651; (b) 
Naud, J.; Lemke, C.; Goudreau, N.; Beaulieu, E.; White, P. D. Bio-
org. Med. Chem. Lett. 2008, 18, 3400.  

[4] (a) Wu, L.; Xie, Y.; Chen, Z.; Niu, Y.; Liang, Y. Synlett 2009, 1453; 
(b) De, O.; Ronaldo, N.; Sinou, D. R.; Srivastava, M. J. Carbohydr. 
Chem. 2006, 25, 407; (c) Lachlan, S. C.-V.; Leila, M.; Rudi, A. D.; 
Philip, H. E.; Ben, L. F. Chem. Commun. 2009, 2139.  

[5] (a) Aher, N. G.; Pore, V. S.; Mishra, N. N.; Kumar, A.; Shukla, P. K.; 
Sharma, A.; Bhat, M. K. Bioorg. Med. Chem. Lett. 2009, 19, 759; (b) 
Fletcher, J. T.; Walz, S. E.; Keeney, M. E. Tetrahedron Lett. 2008, 
49, 7030; (c) Chan, D. C. M.; Laughton, C. A.; Queener, S. F.; Ste-
vens, M. F. G. Bioorg. Med. Chem. 2002, 10, 3001; (d) Yang, D.;  
Kwon, M.; Jang, Y.-J.; Jeon, H. B. Tetrahedron Lett. 2010, 51, 3691; 
(e) Kwon, M.; Jang, Y.-J.; Yoon, S.; Yang, D.; Jeon, H. B. Tetrahe-
dron Lett. 2012, 53, 1606.  

[6] (a) Biagi, G.; Livi, O.; Scartoni, V.; Verugi, E. Farm. Ed. Sci. 1988, 
43, 597; (b) Haebich, D.; Barth, W.; Roesner, M. Heterocycles 1989, 
29, 2083; (c) Kadaba, P. K. J. Org. Chem. 1992, 57, 3075; (d) 
Sasaki, T.; Eguchi, S.; Yamaguchi, M.; Esaki, T. J. Org. Chem. 
1981, 46, 1800; (e) Hansen, S. G.; Jensen, H. H. Synlett 2009, 20, 
3275.  

[7] (a) Jiang, Y.; Kuang, C.; Yang, Q. Synlett 2009, 3163; (b) Gonda, Z.; 
Löinca, K.; Novák, Z. Tetrahedron Lett. 2010, 51, 6275; (c) Xu, M.; 
Kuang, C.; Wang, Z.; Yang, Q.; Jiang, Y. Synthesis 2011, 223; (d) 
Yang, Q.; Jiang, Y.; Kuang, C. Helv. Chim. Acta 2012, 95, 448.  

[8] Xu, M.; Kuang, C.; Wang, Z.; Yang, Q.; Jiang, Y. Synthesis 2011, 
223.  

[9] (a) Gooβen, L. J.; Rodrίguez, N.; Gooβen, K. Angew. Chem., Int. Ed. 
2008, 47, 3100; (b) Baudoin, O. Angew. Chem., Int. Ed. 2007, 46, 
1373; (c) Voutchkova, A.; Coplin, A.; Leadbeater, N. E.; Crabtree, 
R. H. Chem. Commun. 2008, 47, 6312; (d) Feng, C.; Loh, T. P. 
Chem. Commun. 2010, 46, 4779; (e) Yoshino, Y.; Kurahashi, T.; 
Matsubara, S. J. Am. Chem. Soc. 2009, 131, 7494; (f) Kolarovič, A.; 
Fáberová, Z. J. Org. Chem. 2009, 74, 7199; (g) Jia, W.; Jiao, N. Org. 
Lett. 2010, 12, 2000; (h) Xu, M.; Kuang, C.; Wang, Z.; Yang, Q.; 
Jiang, Y. Synthesis 2011, 223.  

[10] Wu, L.; Xie, Y.; Chen, Z.; Niu, Y.; Liang, Y. Synlett 2009, 1453.  
[11] Ricbard, A. W.; Newark, D. US 4227004 1980 [Chem. Abstr. 1981, 

94, 84138]. 
[12] Shunsaku, O.; Ikuo, K.; Takahiro, U.; Masayuki, Y.; Tomomichi, Y.; 

Satoshi, Y. Chem. Pharm. Bull. 1997, 45, 1140.  
[13] Gonda, Z.; Löinca, K.; Novák, Z. Tetrahedron Lett. 2010, 51, 6275. 

 
(Zhao, X.) 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


