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General Synthesis of Di- and Tri-substituted Imidazoles
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General Information

All reactions were carried out under argon atmosphere. Reactions were monitored by TLC
analysis (pre-coated silica gel plates with fluorescent indicator UV3s4, 0.2 mm) and visualized
with 254 nm UV light or iodine. Chemicals were purchased from Aldrich, Fluka, Acros,
AlfaAsar, Strem and unless otherwise noted were used without further purification. All
compounds were characterized by '"H NMR, °C NMR, GC-MS, HRMS and IR spectroscopy.
'H spectra were recorded on Bruker AV 300 and AV 400 spectrometers. °C NMR and "°F
NMR spectra were recorded at 75.5 MHz and 282 MHz respectively. Chemical shifts are
reported in ppm relative to the center of solvent resonance. Melting points were determined
on a digital SMP3 (Stuart). IR spectra were recorded on FT-IR ALPHA (Bruker) with
Platinum-ATR (Bruker). EI (70 eV) mass spectra were recorded on MAT 95XP (Thermo
ELECTRON CORPORATION). GC was performed on Agilent 6890 chromatograph with a
30 m HPS column. HRMS was performed on MAT 95XP (EI) and Agilent 6210 Time-of-
Flight LC/MS (ESI). GC-MS was performed on Agilent 5973 chromatograph Mass Selective
Detector. All yields reported refer to isolated yields.

General procedure for imidazole synthesis: A mixture of amine 4 (1.5 mmol),
propargylamide 5 (1.0 mmol) and zinc triflate (18 mg, 5 mol%) in dry toluene (1 —2 mL) was
heated in reaction vial in CEM Discover microwave reactor cavity for 1 h at 140 °C. After
removal of the solvent, the corresponding crude imidazole product 6 — 18 was purified by
column chromatography using heptane/ethyl acetate.

General procedure for propargylamide synthesis: To the solution of propargylamine (1.2
mL, 17.5 mmol), DMAP (43 mg, 2 mol%) and triethylamine (2.4 ml) in CH,ClI, (6 ml) was
added corresponding acyl chloride (17.5 mmol) in CH,Cl, (6 ml) at 0°C under an argon
atmosphere. After 30 min the reaction mixture was allowed to warm to room temperature and
stirring was continued until the reaction was complete (TLC control). After extraction with
ethyl acetate (or CH,Cl,) and concentration in vacuum, the solid rest was recrystallized from
hot heptane or heptane / ethyl acetate to give desired propargylamides in good to excellent
yields.

4-Methyl-thiophene-2-carboxylic acid prop-2-ynylamide (5e)

0 Yield: 2.91 g (93 %); white crystals; Mp 132-133 °C (from ethyl

J Me acetate / heptane); Ry = 0.46 (heptane / ethyl acetate 1:1); "H NMR

%N I (300 MHz, Aceton-ds): 0 = 2.22 (s, 3H), 2.67 (t, 1H, J = 2.54 Hz),
° 4.14 (dd, 2H, J=2.51, 5.64 Hz), 7.26 (dd, 1H), 7.54 (d, 1H), 8.01 (bs,

1H); ®C NMR (Aceton-dg): & = 15.26, 28.92, 71.66, 80.92, 126.53, 130.52, 138.68, 139.57,
161.61; GC-MS (EI): m/z (%) 179 (13) [M']; HRMS pos. (ESI): Calc for [M+H],
CoHoNOS: 180.0478; found: 180.0478; HRMS pos. (ESI): Calc for [M+Na], CoHoNNaOS:
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202.0297; found: 202.0297; FTIR (ATR, cm™): 3310, 3277, 3080, 3044, 2955, 2928, 2860,
1622, 1555, 1524, 1418, 1301, 1254, 1231, 866, 766, 671, 632, 574, 456.

2,5-Dimethyl-1-phenyl-1H-imidazole (6)

/[rg)\ Yield: 126 mg (73 %); colorless crystals; Mp 69-72 °C (from acetone / heptane);

Me” *N" Me Ry = 0.3 (ethyl acetate / ethanol 10:1); "H NMR (300 MHz, CDCls): & = 1.95 (d,

3H, J = 0.76 Hz), 2.16 (s, 3H), 6.70 (d, 1H, J = 1.0 Hz), 7.15 (m, 2H), 7.44 (m,

3H); ®C NMR (CDCls): & = 10.03, 13.79, 124.45, 127.31 (2C), 128.11, 128.53,

129.41 (2C), 136.59, 144.44; GC-MS (EI): m/z (%) 172 (100) [M']; HRMS (EI): Calc for

[M+H], C;;H 3N, 173.1073; found: 173.1074; FTIR (ATR, cm™): 3063, 2923, 1598, 1498,
1402, 1271, 1146, 987, 806, 777, 736, 696, 676, 639, 548, 376.

5-Methyl-1,2-diphenyl-1H-imidazole (7)

N Yield: 190 mg (87 %); white crystals; Mp 123-124 °C (from acetone / heptane);
Me/[N‘ R¢=0.32 (heptane / ethyl acetate 1:1); "H NMR (300 MHz, Aceton-dg): & = 2.05
@ (d, 3H,J=10.97 Hz), 6.90 (d, 1H, J=0.92 Hz), 7.19 (m, 3H), 7.29 (m, 2H), 7.34
(m, 2H), 7.52 (m, 3H); *C NMR (Aceton-dg): & = 10.07, 127.09, 128.15, 128.42
(20), 128.51 (2C), 128.64 (2C), 129.32, 130.29 (2C), 130.82, 132.15, 138.48, 146.88; GC-
MS (EI): m/z (%) 234 (100) [M']; HRMS (EI): Calc for [M+H], C¢H;sN: 235.123; found:
235.123; FTIR (ATR, cm™): 3092, 3061, 2943, 2907, 2860, 2743, 1495, 1466, 1454, 1397,
954, 833,770, 711, 689, 645, 570, 413.

1-Butyl-5-methyl-2-phenyl-1H-imidazole (8)

N Yield: 204 mg (95 %); colorless syrup; Ry = 0.6 (ethyl acetate / ethanol 9:1); 'H
Me/Z_NX© NMR (300 MHz, CDCls): 6 = 0.84 (t, 3H, J=7.34 Hz ), 1.23 (m, 2H), 1.61 (m,
2 2H), 2.27 (d, 3H, J = 0.94 Hz), 3.89 (m, 2H), 6.85 (d, 1H, /= 0.96 Hz), 7.41 (m,
3H), 7.54 (m, 2H); *C NMR (CDCL): & = 10.00, 13.49, 19.74, 32.76, 44.02,
126.36, 128.31, 128.34, 128.42 (2C), 128.70 (2C), 131.79, 147.49; GC-MS (EI): m/z (%) 214
(100) [M']; HRMS pos. (ESI): Calc for [M+H], C14H;9N: 215.1543; found: 215.1543; FTIR
(ATR, cm™): 3063, 2958, 2931, 2872, 1566, 1449, 1403, 1366, 1270, 1074, 964, 810, 771,
698, 650.

1-Allyl-5-methyl-2-phenyl-1H-imidazole (9)

ya \ Yield: 190 mg (96 %); white crystals; Mp 84-86 °C (from acetone / heptane); Ry
e ”)\© = 0.4 (ethyl acetate); "H NMR (300 MHz, CDCl3): § = 2.21 (d, 3H, J = 1.02

/> Hz), 4.50 (m, 2H), 4.93 (m, 1H), 5.27 (m, 1H), 5.96 (m, 1H), 6.89 (d, 1H, J =
0.96 Hz), 7.39 (m, 3H), 7.58 (m, 3H); *C NMR (CDCl3): & = 9.57, 46.40, 116.62, 126.34,
128.37 (2C), 128.38 (2C), 128.43, 128.87, 131.09, 133.29, 147.73; GC-MS (EI): m/z (%) 198
(100) [M']; HRMS (EI): Calc for C;3H4Na: 198.11515; found: 198.115048; FTIR (ATR,
cm™): 3089, 3058, 2980, 2924, 1439, 920, 805, 772, 701, 658, 637, 566, 546, 517.

1-(2-Methoxy-phenyl)-5-methyl-2-phenyl-1H-imidazole (10)

AN Yield: 268 mg (96 %); white crystals; Mp 112-113 °C (from acetone / heptane);
e R¢ = 0.5 (ethyl acetate); "H NMR (300 MHz, CD;0D): §=2.21 (d, 3H, J=1.02
MeO Hz), 3.82 (s, 3H), 5.15 (s, 2H), 6.51 (m, 1H), 6.88 (ddd, 1H), 6.92 (dd, 1H), 7.00

(dd, 1H), 7.28 (m, 1H), 7.39 (m, 5H); *C NMR (CD;OD): & = 9.58, 44.38,
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55.86, 111.48, 121.79, 126.25, 126.39, 126.83, 129.64 (4C), 129.99, 130.09, 130.99, 131.89,
149.48, 157.61; GC-MS (EI): m/z (%) 278 (48) [M']; HRMS pos. (ESI): Calc for [M+H],
C15sHsN,0: 279.1492; found: 279.1487; FTIR (ATR, cm™): 3056, 2941, 2839, 1441, 1242,
1025, 771, 755, 722, 693.

1-Indan-1-yl-5-methyl-2-(1-adamantyl)-1H-imidazole (11)

& Yield: 259 mg (78 %); white crystals; Mp 213-215 °C (from acetone /
Ve N)@ heptane); Ry = 0.4 (ethyl acetate / ethanol 9:1); "H NMR (300 MHz, CD;0D):
@ 4 =1.60 (d, 3H, J = 1.05 Hz), 1.84 (m, 6H), 2.10 (m, 3H), 2.23 (m, 6H), 2.32

(m, 1H), 2.79 (m, 1H), 3.15 (m, 2H), 6.51 (t, 1H, J=8.94 Hz), 6.55 (d, 1H, J =
0.78 Hz), 6.89 (dd, 1H, J = 0.54, 7.52 Hz), 7.21 (m, 1H), 7.30 (m, 2H); *C NMR (CD;0D):
o = 11.56, 30.02 (3C), 30.96, 32.86, 37.40, 37.69 (3C), 42.50 (3C), 62.64, 124.54, 126.19,
126.40, 128.15, 129.45, 130.00, 142.46, 144.05 155.96; GC-MS (EI): m/z (%) 332 (11) [M'T;
HRMS pos. (ESI): Calc for [M+H], C3H29N,: 333.2325; found: 333.2327; FTIR (ATR, cm’
1:3077,2901, 2883, 2850, 1474, 1457, 1388, 1372, 1267, 805, 757, 724, 650, 468, 422.

1-(3-Methoxy-propyl)-5-methyl-2-((E)-styryl)-1 H-imidazole (12)

Yield: 208 mg (81 %); white crystals; Mp 60-62 °C (from acetone / heptane);

N
Me’[N\ \ Rs = 0.35 (ethyl acetate); '"H NMR (300 MHz, CDCl5): & = 1.93 (m, 2H),
} 2.23 (d, 3H, J = 0.93 Hz), 3.29 (t, 2H), 3.30 (s, 3H), 4.06 (t, 2H, J = 6.72 Hz),
o 6.84 (d, 1H), 6.97 (d, 1H, J = 15.85 Hz), 7.25 (m, 1H), 7.34 (m, 2H), 7.52 (m,
e 2H), 7.57 (d, 1H); *C NMR (CDCL): & = 9.61, 30.79, 39.50, 58.57, 68.04,

113.83, 126.53 (2C), 126.93, 127.79, 128.11, 128.58 (2C), 131.04, 136.92, 145.21; GC-MS
(ED): m/z (%) 255 (100) [M'], 256 (28); HRMS pos. (ESI): Calc for [M+H], CsH21N,O:
257.1648; found: 257.1646; FTIR (ATR, cm™): 3080, 3057, 3026, 2929, 2872, 2830, 1464,
1414, 1114, 1080, 1025, 962, 901, 823, 751, 709, 687, 630, 565, 527, 499.

2-[5-Methyl-2-((E)-styryl)-imidazol-1-yl]-ethanol (13)

y B Yield: 125 mg (55 %); colorless needles; Mp 163-165 °C (from acetone /
e N)\\\\Q heptane); Ry = 0.45 (ethyl acetate / ethanol 9:1); '"H NMR (300 MHz,
HC} CD;OD): 6 = 2.27 (d, 3H, J = 0.87 Hz), 3.78 (t, 2H, J = 5.59 Hz), 4.15 (t,
2H), 6.76 (d, 1H), 7.12 (d, 1H, J = 16.05 Hz), 7.27 (ddd, 1H), 7.35 (m, 3H),
7.40 (d, 1H), 7.58 (m, 2H); *C NMR (CD;OD): § = 9.85, 46.49, 62.36, 115.27, 126.50,
127.79 (2C), 129.22, 129.77 (2C), 130.58, 132.87, 138.15, 146.74; GC-MS (EI): m/z (%) 227
(100) [M'], 228 (28); HRMS pos. (ESI): Calc for [M+H], C4H;7N,0: 229.1335; found:
229.1335; FTIR (ATR, cm™): 3136, 2982, 2906, 2849, 1473, 1421, 1067, 956, 757, 726, 703,
687, 566, 511.

1-Indan-1-yl-5-methyl-2-(4-methyl-thiophen-2-yl)-1H-imidazole (14)

ya \_ ,  Yield: 230 mg (78 %); colorless crystals; Mp 103-104 °C (from acetone /
T heptane); Ry = 0.6 (ethyl acetate / heptane 4:1); '"H NMR (300 MHz, CDCl5): &
@ ve  =1.76 (s, 3H), 2.26 (s, 3H), 2.34 (m, 1H), 2.70 (m, 1H), 3.04 (m, 1H), 3.13 (m,
1H), 6.24 (s, 1H), 6.83 (s, 1H), 6.95 (s, 1H), 6.99 (dd, 1H), 7.20 (m, 1H), 7.27

(m, 3H); ®C NMR (CDCl): & = 11.23, 15.67, 30.22, 32.10, 61.07, 122.16, 123.88, 124.95,
127.05, 128.25 (2C), 128.77, 129.16, 132.80, 137.69, 140.95, 142.39 (2C); GC-MS (EI): m/z
(%) 294 (23) [M']; HRMS pos. (ESI): Calc for [M+H], CisH;oN,S: 295.1263; found:
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295.1266; FTIR (ATR, cm™): 3059, 3039, 2963, 2950, 2924, 2898, 2867, 2850, 1454, 1406,
1377, 1267, 867, 827, 761, 736, 697, 603, 524, 433, 415.

1-(4-Bromo-phenyl)-5-methyl-2-thiophen-2-yl-1 H-imidazole (15)

Iy Yield: 121 mg (38 %); white crystals; Mp 146-148 °C (from acetone / heptane);

e N)\E/) R¢=0.33 (ethyl acetate / heptane 1:1); "H NMR (300 MHz, CDCl3): § =2.02 (d,

© 3H,J=1.1 Hz), 6.54 (dd, 1H, J=1.13, 3.58 Hz), 6.82 (dd, 1H, J=3.78, 5.1 Hz),

Br 6.92 (q, 1H, J=1.03, 2.04 Hz), 7.17 (m, 3H), 7.66 (m, 2H); *C NMR (CDCl;):

8 =10.05, 123.55, 124.81, 125.72, 126.66, 127.15, 129.91 (2C), 130.02, 133.12 (2C), 133.42,

135.85, 142.04; GC-MS (EI): m/z (%) 318 (98) [M'], 320 (100) [M']; HRMS pos. (ESI):

Calc for [M+H], C14H,BrN,S: 318.9899 and 320.9879; found: 318.99 and 320.988; FTIR

(ATR, cm™): 3093, 2918, 1485, 1414, 1395, 1228, 1070, 1009, 916, 847, 829, 817, 712, 645,
551, 468, 409.

2-Benzhydryl-5-methyl-1-phenyl-1H-imidazole (16)

N Yield: 198 mg (61 %); white crystals; Mp 142-144 °C (from acetone /
Me/[N‘ O heptane); Ry = 0.45 (heptan / ethyl acetate 1:1); '"H NMR (300 MHz, Aceton-
@ Q de): 0 =1.95 (d, 3H, J= 1.05 Hz), 5.14 (s, 1H), 6.77 (d, 1H), 7.18 (m, 12H),
7.51 (m, 3H); ®C NMR (Aceton-dg): & = 9.75, 49.53, 125.89, 126.80 (2C),
128.38, 128.53 (4C), 128.59 (2C), 129.39 (4C), 129.44, 130.06 (2C), 137.00, 143.01 (20),
148.61; GC-MS (EI): m/z (%) 324 (51) [M']; HRMS pos. (ESI): Calc for [M+H], Co3H,No:
325.1699; found: 325.17; FTIR (ATR, cm™): 3026, 2916, 1493, 1447, 1408, 1069, 804, 773,
716, 695, 645, 631, 616, 590, 548, 494, 471.

2-(2-Benzhydryl-5-methyl-imidazol-1-yl)-pyridine (17)

Ve O Yield: 140 mg (43 %); white crystals; Mp 123-125 °C (from acetone /
Me” N heptane); Ry = 0.24 (heptan / ethyl acetate 1:1); "H NMR (300 MHz, Aceton-

h@ de): 0 =2.04 (d, 3H), 5.47 (s, 1H), 6.76 (d, 1H, J = 0.99 Hz), 7.20 (m, 11H),

\ 7.46 (ddd, 1H, J = 0.93, 4.90, 7.50 Hz), 7.89 (dt, 1H, J = 1.94, 7.66, 9.6 Hz),
8.63 (ddd, 1H, J = 0.79, 1.89, 4.84 Hz); *C NMR (Aceton-de): & = 9.81, 49.57, 122.79,
124.27, 126.02, 126.75 (2C), 128.10, 128.46 (4C), 129.44 (4C), 139.28, 142.76 (2C), 148.73,
150.23, 150.37; GC-MS (EI): m/z (%) 325 (100) [M']; HRMS pos. (ESI): Calc for [M+H],
CaoHyN3: 326.1652; found: 326.1652; FTIR (ATR, cm™): 3325, 3055, 2917, 1586, 1494,
1466, 1437, 1407, 1141, 1034, 993, 799, 747, 730, 718, 697, 635, 614, 588, 553, 496, 465,
416.

5-Methyl-2-phenyl-1H-imidazole (18)

I,* A mixture of propargylamide 2b (79.6 mg, 0.5 mmol) and Zn(OTf), (9.1 mg, 5
Me H)\© mol%) in 1 ml dry toluene, was heated in autoclave under NH; pressure (~1.5 g

ammonia) at 150 °C for 24 h. After removal of the solvent, the crude product
was purified by column chromatography using heptane / ethyl acetate. Yield: 72 mg (91 %);
white crystals; Mp 182-184 °C (from acetone / heptane); Ry = 0.5 (ethyl acetate); '"H NMR
(400 MHz, Aceton-ds): 6 =2.22 (d, 3H, J= 1.00 Hz), ~3.41 (bs, 0.64H), 6.82 (d, 1H, J=0.92
Hz), 7.29 (tdd, 1H, J = 1.30, 2.07, 7.34 Hz), 7.39 (m, 2H), 7.94 (m, 2H); *C NMR (Aceton-
de): 0 = 11.71, 120.24, 125.23 (2C), 128.17, 129.09 (2C), 131.82, 133.57, 145.89; GC-MS
(ED): m/z (%) 158 (100) [M']; HRMS (EI): Calc for [M+H], CioH;N,: 159.0917; found:
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159.0919; FTIR (ATR, cm™): 3057, 3011, 2952, 2915, 2894, 2742, 2655, 2609, 2549, 2408,
1595, 1453, 1411, 1094, 969, 916, 811, 768, 705, 691, 639, 519, 460.

'H and "C NMR spectra

4-Methyl-N-(prop-2-ynyl)thiophene-2-carboxamide (5¢)

'"H NMR

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 ppm

I

1) ™

o [ ] @ 0 < o

0 n — n N n
. s o 0 o ~

y—c o © .

w0 S| o — @© n

— - o @ ~ N —

—

T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm




6 Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

2,5-Dimethyl-1-phenyl-1H-imidazole (6)
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5-Methyl-1,2-diphenyl-1H-imidazole (7)

'"H NMR
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1-Butyl-5-methyl-2-phenyl-1 H-imidazole (8)

"H NMR
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1-Allyl-5-methyl-2-phenyl-1 H-imidazole (9)

'"H NMR

295
095
870
433

147.729
133
131
128
128

|

380
369
343

128
128
126

116.617

5.0 4.5 4.0 3.5 3.0
(B
-
- o~
0 N~ o
N O o o
< O un <r<
o~~~ kD (Gl
o~~~ <

/
e

2.5 ppm

g

9.568

T T T
150 140 130

T T T
120 110 100 90

80 70 60 50 40 30 20

ppm



10 Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

1-(2-Methoxy-phenyl)-5-methyl-2-phenyl-1H-imidazole (10)

"H NMR
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1-Indan-1-yl-5-methyl-2-(1-adamantyl)-1H-imidazole (11)

'"H NMR
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1-(3-Methoxy-propyl)-5-methyl-2-((E)-styryl)-1H-imidazole (12)
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2-[5-Methyl-2-((E)-styryl)-imidazol-1-yl]-ethanol (13)
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1-Indan-1-yl-5-methyl-2-(4-methyl-thiophen-2-yl)-1H-imidazole (14)

'"H NMR
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1-(4-Bromo-phenyl)-5-methyl-2-thiophen-2-yl-1 H-imidazole (15)

1
H NMR
A
S
Me’ N
| @”
Br
o
| I
| |
I
T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 ppm
2 B BE R E
2 5 |2 e 2
N © olle - =
13
CNMR
W NN MOYHO A
M LN AA A ONALWN n N o o~
O oo HOOHWS LW N O~ n
N WEMMO N0 Sm e °
M N MM ANNNNNN oS~ o
o A A A A A A A A A A [l —
AN
Me N \S/
Br
Ul
|
i
| |
|
|
e
T T T T T T T T T T T T T T
140 130 120 110 100 90 80 70 60 50 40 30 20 ppm



16 Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

2-Benzhydryl-5-methyl-1-phenyl-1H-imidazole (16)

'"H NMR
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2-(2-Benzhydryl-5-methyl-imidazol- 1-yl)-pyridine (17)

'"H NMR
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5(4)-Methyl-2-phenyl-1H-imidazole (18)

"H NMR

[ ] N
A

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 ppm

CEI I B

BC NMR

145.890
11.705

T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm




<<
  /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 1.4
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /MyriadPro-Regular
  ]
  /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 ()
  /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 <>
    /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.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


