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General methods

without further purification unless otherwise specified by a reference. All reactions were

performed using oven-dried glassware under a nitrogen atmosphere. Organic solutions

were concentrated using a Buchi rotary evaporator. Column chromatography was carried

out over silica gel (Merck 100-200 mesh) and TLC was performed using silica gel GF254
(Merck) plates. Melting points were determined by open glass capillary method and are
uncorrected. IR spectra in KBr were recorded on a Perkin-Elmer 993
spectrophotometer, 'H NMR spectra were recorded on a Bruker AVII 400 spectrometer in
CDCl; using TMS as internal reference with chemical shift value being reported in ppm.

All coupling constants (J) are reported in Hertz (Hz). >C NMR spectra were recorded on

the same instrument at 100 MHz in CDCl; and TMS was used as internal reference. Mass

(EI) spectra were recorded on a JEOL D-300 mass spectrometer. Elemental analyses were

carried out in a Coleman automatic carbon, hydrogen and nitrogen analyzer.

General Information: Reagents were obtained from commercial suppliers, and used
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II.

General procedure for the synthesis of piperidines 4

A flame-dried round bottom flask was charged with benzimidazolium salt 3e (0.2 mmol),
o,pB-unsaturated aldehyde 2 (1 mmol), azalactone 1 (1 mmol) and THF (5 mL) under
positive pressure of nitrogen followed by addition of DBU (0.2 mmol) with a syringe. The
resulting yellow-orange solution was stirred for 5-6 h at room temperature (Table 2). After
completion of the reaction (monitered by TLC), water (5 mL) was added and the mixture
was extracted with ethyl acetate (3 x 5 mL). The combined organic phase was dried over
anhydrous Na,SOy, filtered and concentrated under reduced pressure. The concentrated
residue was purified by silica gel chromatography hexane/ethyl acetate (20:1) to afford
analytically pure 4.

A plausible mechanism for the formation of piperidines 4
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Scheme 2

On the basis of the experimental results a plausible mechanism for the formation of
piperidines 4 is depicted in Scheme 2. As might be expected, a zwitterionic structure 7 is
formed by the addition of the catalyst imidazolin-2-ylidene 3e to a,p-unsaturated aldehyde
1, which gives the Breslow intermediate 8. The intermediate 8 generates a more reactive
homoenolate 9, which attacks at the electrophilic site of azalactone 2 as a d’ nucleophile to
form intermediate 10. The intermediate 10 undergoes intramolecular attack of N-atom at
the carbonyl unit to afford piperidine 4 and the catalyst to complete the catalytic cycle
Scheme 2.
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Spectroscopic and analytical data for compounds 4

Compound 4a: Yellowish oil, yield 86%. IR (KBr) vm.x 3099, 3050, 1720, 1605, 1584,
1476, 1450, 741, 695 cm™. "H NMR (400 MHz; CDCl3) & = 2.84-2.88 (m, 2H), 3.87 (dd, J
=11.2, 4.2 Hz, 1H), 5.54 (d, /= 10.4 Hz, 1H), 5.58 (d, J/ = 10.4 Hz, 1H), 7.06-7.28 (m,
10H). *C NMR (400 MHz; CDCl3) & = 31.6, 51.2, 52.9, 125.1, 126.0, 127.2, 128.4, 129.2,
132.2, 134.1, 135.3, 171.9, 173.4, 207.2. EIMS (m/e): 293 (M"). Anal. Calcd. for
CisHisNOs: C, 73.71; H, 5.15; N, 4.78; Found: C, 73.40; H, 5.52; N, 4.96.

OMe

)Ei o

(6] N
Compound 4b: Yellowish oil, yield 80%. IR (KBr) vm.x 3100, 3052, 2810, 1724, 1601,
1586, 1472, 1452, 745, 690 cm™. "H NMR (400 MHz; CDCl;) § = 2.86-2.89 (m, 2H), 3.85
(s, 3H), 3.90 (dd, J = 11.3, 4.3 Hz, 1H), 5.55 (d, J = 10.6 Hz, 1H), 5.59 (d, J = 10.6 Hz,
1H), 7.10-7.35 (m, 5H), 7.66-7.68 (m, 2H), 8.01-8.03 (m, 2H). °*C NMR (400 MHz;
CDCl3) & = 31.1, 50.4, 51.9, 54.8, 114.9, 126.2, 127.4, 128.6, 130.2, 132.5, 134.0, 158.3,

172.9, 174.3, 206.8. EIMS (m/e): 323 (M"). Anal. Calcd. for C;oH;7NO,: C, 70.58; H,
5.30; N, 4.33; Found: C, 70.79; H, 5.05; N, 4.64.
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Compound 4c¢: Yellowish oil, yield 83%. IR (KBr) vmax 3095, 3054, 1725, 1604, 1581,
1480, 1452, 742, 698 cm™'. "H NMR (400 MHz; CDCls) & = 2.87-2.91 (m, 2H), 3.89 (dd, J
=11.2, 4.4 Hz, 1H), 5.55 (d, J = 10.5 Hz, 1H), 5.58 (d, J = 10.5 Hz, 1H), 7.08-7.31 (m,
5H), 7.65-7.70 (m, 2H), 8.10-8.17 (m, 2H). *C NMR (400 MHz; CDCl;) & = 31.9, 51.2,
524, 126.7, 127.9, 129.2, 130.4, 131.7, 132.7, 133.5, 134.9, 172.7, 173.9, 207.1. EIMS
(m/e): 327, 329 (M, M™+2). Anal. Calcd. for C;gH4CINOs: C, 65.96; H, 4.31; N, 4.27;
Found: C, 65.59; H, 4.51; N, 4.08.

Compound 4d: Yellowish oil, yield 79%. IR (KBr) vmax 3098, 3051, 1715, 1601, 1583,
1485, 1450, 741, 695 cm™. '"H NMR (400 MHz; CDCls) & = 2.40 (s, 3H), 2.81-2.86 (m,
2H), 3.85 (dd, J = 11.4, 4.5 Hz, 1H), 5.52 (d, J = 10.7 Hz, 1H), 5.57 (d, J = 10.7 Hz, 1H),
7.01-7.06 (m, 2H), 7.10-7.32 (m, 5H), 7.46-7.53 (m, 2H). >*C NMR (400 MHz; CDCl;) § =
24.7,32.6,50.5, 52.9, 126.5, 127.9, 129.1, 130.4, 131.8, 132.7, 134.1, 136.5, 172.1, 173.3,
207.7. EIMS (m/e): 307 (M+). Anal. Calcd. for C19H17NOs: C, 74.25; H, 5.58; N, 4.56;
Found: C, 74.54; H, 5.76; N, 4.26.
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Compound 4e: Yellowish oil, yield 77%. IR (KBr) vmax 3099, 3056, 2855, 1719, 1605,
1582, 1481, 1455, 749, 699 cm™. "H NMR (400 MHz; CDCls) 6 = 1.35 (d, J = 6.4 Hz, 3H),
2.81-2.87 (m, 2H), 3.87 (dd, J = 11.3, 4.3 Hz, 1H), 5.60 (q, J = 6.4 Hz, 1H), 7.05-7.35 (m,
10H). >C NMR (400 MHz; CDCl3) § = 13.6, 32.9, 48.1, 54.6, 126.6, 127.5, 128.8, 129.9,
131.1, 132.8, 134.2, 135.7, 171.6, 172.7, 208.0. EIMS (m/e): 307 (M"). Anal. Calcd. for
Ci9H17NOs: C, 74.25; H, 5.58; N, 4.56; Found: C, 74.62; H, 5.76; N, 4.27.

NO,

Compound 4f: Yellowish oil, yield 88%. IR (KBr) vmax 3100, 3054, 1721, 1608, 1585,
1453, 741, 690 cm™. "H NMR (400 MHz; CDCl;) & = 2.86-2.90 (m, 2H), 3.90 (dd, J =
11.2, 4.2 Hz, 1H), 5.55 (d, J = 10.5 Hz, 1H), 5.59 (d, J=10.5 Hz, 1H), 7.10-7.32 (m, 5H),
7.66-7.69 (m, 2H), 8.15-8.19 (m, 2H). *C NMR (400 MHz; CDCl;) § = 31.4, 51.8, 53.2,

121.7, 127.5, 128.7, 130.4, 131.9, 134.4, 141.1, 146.6, 172.9, 174.1, 207.4. EIMS (m/e):

338 (M"). Anal. Calcd. for C;sH 4N,Os: C, 63.90; H, 4.17; N, 8.28; Found: C, 63.59; H,
4.53; N, 8.52.
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Compound 4g: Yellowish oil, yield 76%. IR (KBr) vmsx 3095, 3050, 2850, 1725, 1606,
1581, 1455, 742, 697 cm™. "H NMR (400 MHz; CDCl;) & = 1.32 (d, J = 6.8 Hz, 3H), 2.41
(s, 3H,, 2.82-2.87 (m, 2H), 3.84 (dd, J = 11.3, 4.3 Hz, 1H), 5.55 (q, J = 6.8 Hz, 1H), 7.02-
7.06 (m, 2H), 7.10-7.30 (m, 5H), 7.42-7.51 (m, 2H). >C NMR (400 MHz; CDCls) & =
13.4,24.1, 32.7, 48.7, 56.2, 126.5, 127.8, 128.9, 130.2, 131.8, 132.7, 134.1, 136.5, 172.2,
173.1, 208.2. EIMS (m/e): 321 (M"). Anal. Calcd. for C20H;oNO;3: C, 74.75; H, 5.96; N,
4.36; Found: C, 74.97; H, 5.60; N, 4.63.

Compound 4h: Yellowish oil, yield 78%. IR (KBr) vmax 3098, 3052, 2852, 1724, 1609,
1584, 1453, 744, 693 cm™. "H NMR (400 MHz; CDCls) & = 1.39 (d, J = 6.9 Hz, 3H), 2.87-
2.90 (m, 2H), 3.89 (dd, J = 11.4, 4.4 Hz, 1H), 5.56 (q, J = 6.9 Hz, 1H), 7.09-7.29 (m, 5H),
7.35-7.42 (m, 2H), 7.63-7.65 (m, 2H). °C NMR (400 MHz; CDCl;) & = 12.8, 32.4, 48.1,
54.8, 121.2, 126.5, 127.9, 129.4, 131.2, 132.4, 133.7, 134.9, 172.1, 173.6, 208.5. EIMS
(m/e): 385, 387 (M', M'+2). Anal. Calcd. for C;9H;sBrNO;: C, 59.08; H, 4.18; N, 3.63;
Found: C, 58.88; H, 4.52; N, 3.86.
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Compound 4i: Yellowish oil, yield 89%. IR (KBr) vmax 3092, 3055, 2240, 1723, 1608,
1582, 1451, 747, 699 cm™. "H NMR (400 MHz; CDCl3) & = 3.90 (d, J = 11.3 Hz, 1H),
457 (d, J=11.3 Hz, 1H), 5.61 (d, J = 10.5 Hz, 1H), 5.64 (d, J = 10.5 Hz, 1H), 7.08-7.37
(m, 10H). >C NMR (400 MHz; CDCl;) & = 32.1, 47.9, 56.7, 16.7, 126.7, 127.5, 128.8,
129.9, 131.2, 132.2, 134.5, 135.8, 164.4, 171.9, 207.2. EIMS (m/e): 318 (M"). Anal.
Calcd. for C;9H4N,05: C, 71.69; H, 4.43; N, 8.80; Found: C, 71.40; H, 4.11; N, 8.37.
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Compound 4j: Yellowish oil, yield 84%. IR (KBr) vma 3099, 3054, 2815, 2235, 1725,
1602, 1581, 1454, 745, 695 cm™ . "H NMR (400 MHz; CDCls) 6 =3.83 (s, 3H), 3.92 (d, J =
11.2 Hz, 1H), 4.55 (d, J = 11.2, 1H), 5.60 (d, J = 10.4, 1H), 5.64 (d, J = 10.4 Hz, 1H),
7.05-7.32 (m, 5H), 7.45-7.57 (m, 2H), 7.63-7.79 (m, 2H). *C NMR (400 MHz; CDCl3) § =
32.6,48.1,51.2,55.9, 114.2, 117.6, 126.9, 127.8, 129.4, 131.4, 132.7, 134.2, 159.2, 166.0,

172.7, 207.1. EIMS (m/e): 348 (M"). Anal. Calcd. for C,0H sN,O4: C, 68.96; H, 4.63;
N, 8.04; Found: C, 69.18; H, 4.43; N, 8.37.
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Compound 4k: Yellowish oil, yield 87%. IR (KBr) vmax 3100, 3059, 2238, 1725, 1604,
1581, 1452, 742, 693 cm™. "H NMR (400 MHz; CDCls) & = 3.95 (d, J = 11.4 Hz, 1H),
4.58 (d, J=11.4 Hz, 1H), 5.59 (d, J = 10.3 Hz, 1H), 5.63 (d, J = 10.3 Hz, 1H), 7.10-7.31
(m, 5H), 7.48-7.60 (m, 2H), 8.10-8.15 (m, 2H). °C NMR (400 MHz; CDCl3) & = 31.9,
48.6, 51.7, 16.4, 127.1, 128.4, 129.6, 130.9, 132.8, 133.9, 135.0, 136.2, 165.9, 172.1,
207.5. EIMS (m/e): 352, 354 (M", M"+2). Anal. Calcd. for C9H;3CIN,O5: C, 64.69; H,
3.71; N, 7.94; Found: C, 64.86; H, 3.96; N, 7.71.
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Compound 41: Yellowish oil, yield 88%. IR (KBr) vmax 3091, 3052, 2240, 1721, 1605,
1584, 1451, 746, 699 cm™. "H NMR (400 MHz; CDCl3) & = 2.44 (s, 3H), 3.87 (d, J=11.2
Hz, 1H), 4.55 (d, J = 11.2 Hz, 1H), 5.51 (d, J = 10.5 Hz, 1H), 5.63 (d, J = 10.5 Hz, 1H),
7.03-7.06 (m, 2H), 7.09-7.29 (m, 5H), 7.32-7.39 (m, 2H). *C NMR (400 MHz; CDCl;) § =
24.1,32.4,48.9,51.2,116.3, 127.2, 128.9, 130.1, 131.5, 132.8, 133.9, 135.2, 136.8, 165.7,
172.4,207.9. EIMS (m/e): 332 (M+). Anal. Calcd. for Co0H1sN,Os3: C, 72.28; H, 4.85; N,
8.43; Found: C, 71.92; H, 5.03; N, 8.22.
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Compound 4m: Yellowish oil, yield 92%. IR (KBr) vmax 3090, 3049, 2245, 1721, 1602,
1585, 1456, 748, 697 cm™. 'H NMR (400 MHz; CDCl3) & = 3.96 (d, J = 11.4 Hz, 1H),
4.60 (d, J = 11.4 Hz, 1H), 5.60 (d, J = 10.4 Hz, 1H), 5.65 (d, J = 10.4 Hz, 1H), 7.12-7.32
(m, 5H), 7.66-7.69 (m, 2H), 8.14-8.18 (m, 2H). *C NMR (400 MHz; CDCl;) & = 32.1,
48.8, 51.6, 116.1, 121.5, 126.9, 127.7, 129.9, 132.5, 134.2, 140.8, 145.9, 165.6, 171.7,

206.8. EIMS (m/e): 363 (M+). Anal. Calcd. for C;9H;5N30s5: C, 62.81; H, 3.61; N,
11.57; Found: C, 62.48; H, 3.35; N, 11.94.

Compound 4n: Yellowish oil, yield 90%. IR (KBr) vmax 3095, 3050, 2247, 1720, 1604,
1584, 1458, 743, 695 cm™. '"H NMR (400 MHz; CDCL3) & = 3.94 (d, J = 11.3 Hz, 1H),
4.60 (d, J=11.3 Hz, 1H), 5.61 (d, J = 10.5 Hz, 1H), 5.64 (d, J = 10.5 Hz, 1H), 7.10-7.31
(m, 5H), 7.36-7.45 (m, 2H), 7.71-7.87 (m, 2H). °C NMR (400 MHz; CDCL;) & = 32.7,
48.5, 51.9, 116.9, 121.5, 126.4, 127.9, 128.4, 131.2, 132.6, 133.8, 134.9, 165.8, 172.7,
207.2. EIMS (m/e): 396, 398 (M+, M++2). Anal. Calcd. for C19H13BrN,Os: C, 57.45; H,
3.30; N, 7.05; Found: C, 57.68; H, 3.62; N, 6.86.
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Compound 40: Yellowish oil, yield 81%. IR (KBr) vm.x 3096, 3055, 2820, 2238, 1723,
1604, 1583, 1452, 745, 698 cm™. "H NMR (400 MHz; CDCls) § = 3.81 (s, 3H), 3.91 (d, J
=11.4 Hz, 1H), 4.56 (d, J = 11.4 Hz, 1H), 5.60 (d, J=10.3 Hz, 1H), 6.65 (d, J = 10.3 Hz,
1H), 6.85-6.95 (m, 3H), 7.10-7.28 (m, 5H), 7.32-7.44 (m, 1H). °C NMR (400 MHz;
CDCl3) & = 32.9, 48.2, 51.6, 55.2, 112.3, 113.7, 117.1, 121.2, 126.5, 127.9, 129.2, 131.2,
132.8, 134.6, 159.7, 164.9, 172.7, 207.1. EIMS (m/e): 348 (M"). Anal. Calcd. for
C20H16N204: C, 68.96; H, 4.63; N, 8.04; Found: C, 69.31; H, 4.26; N, 8.34.

Compound 4p: Yellowish oil, yield 89%. IR (KBr) vmax 3100, 3054, 1725, 1608, 1589,
1550, 1452, 746, 699 cm™. "H NMR (400 MHz; CDCl3) 8 =3.96 (d, J=11.2 Hz, 1H), 5.52
(d, J=11.2 Hz, 1H), 5.59 (d, J = 10.5 Hz, 1H), 5.62 (d, J = 10.5 Hz, 1H), 7.07-7.35 (m,
10H). *C NMR (400 MHz; CDCl;) 8 =49.2, 51.4, 89.1, 126.2, 127.4, 128.9, 129.9, 131.2,
132.5, 134.6, 135.8, 172.1, 173.4, 207.6. EIMS (m/e): 338 (M"). Anal. Calcd. for
C1sH14N>Os: C, 63.90; H, 4.17; N, 8.28; Found: C, 63.59; H, 4.46; N, 8.04.

10
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Compound 4q: Yellowish oil, yield 85%. IR (KBr) vmax 3099, 3060, 2850, 1718, 1606,
1587, 1556, 1452, 741, 699 cm™. '"H NMR (400 MHz; CDCl3) § = 1.37 (d, J = 6.6 Hz,
3H), 3.85 (s, 3H), 3.95 (d, J=11.3 Hz, 1H), 5.54 (d, J= 11.3 Hz, 1H), 5.60 (q, J = 6.6 Hz,
1H), 7.03-7.31 (m, 5H), 7.42-7.55 (m, 2H), 7.65-7.80 (m, 2H). °*C NMR (400 MHz;
CDCl3) & = 15.4, 49.4, 51.9, 54.7, 89.2, 114.9, 126.9, 128.1, 129.8, 131.7, 133.6, 134.9,
159.4, 172.9, 174.1, 207.4. EIMS (m/e): 382 (M+). Anal. Calcd. for CyoHi1gsN,O¢: C,
62.82; H, 4.74; N, 7.33; Found: C, 62.52; H, 4.96; N, 7.60.

O,N
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Compound 4r: Yellowish oil, yield 90%. IR (KBr) vmax 3097, 3052, 2854, 1724, 1603,
1583, 1560, 1454, 746, 695 cm™. 'H NMR (400 MHz; CDCL3) 8 = 3.97 (d, J = 11.4 Hz,
1H), 5.54 (d, J = 11.4 Hz, 1H), 5.58 (d, J = 10.4 Hz, 1H), 5.62 (d, J = 10.4 Hz, 1H), 7.06-
7.27 (m, 5H), 7.65-7.70 (m, 2H), 8.10-8.17 (m, 2H). °C NMR (400 MHz; CDCL;) & =
49.1, 51.2, 88.9, 126.5, 27.9, 129.0, 130.6, 131.9, 133.4, 134.9, 135.2, 172.7, 173.9, 207.0.
EIMS (m/e): 372, 374 (M+, M" +2). Anal. Calcd. for C;gH;3CIN,Os: C, 58.00; H, 3.52;
N, 7.52; Found: C, 58.24; H, 3.73; N, 7.22

11
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Compound 4s: Yellowish oil, yield 86%. IR (KBr) vmax 3092, 3055, 1722, 1604, 1582,
1558, 1455, 742, 696 cm™. "H NMR (400 MHz; CDCls) & = 1.35 (d, J = 6.7 Hz, 3H), 2.42
(s, 3H), 3.93 (d, J=11.3 Hz, 1H), 5.50 (d, J=11.3 Hz, 1H), 5.61 (q, J= 6.7 Hz, 1H), 7.02-
7.07 (m, 2H), 7.10-7.32 (m, 5H), 7.44-7.57 (m, 2H). >C NMR (400 MHz; CDCls) & =
15.2,24.3,49.4, 51.6, 89.2, 126.9, 128.5, 129.8, 130.9, 132.2, 133.4, 134.6, 136.8, 172.1,
173.9, 207.9. EIMS (m/e): 366 (M+). Anal. Calcd. for C,0HsN,Os: C, 65.57; H, 4.95;
N, 7.65; Found: C, 65.82; H, 4.67; N, 7.81.

12




<<
  /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


