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Abstract: New 1,5-dicarbonyl compounds were prepared, as versatile precursors to pyridine derivatives, by a tandem
Claisen-Schmidt condensation/ Michael addition reaction, that is condensation between 5-chloro-3-methyl-1-phenyl-1H-
pyrazole-4-carbaldehyde and acetophenones, and the formed adduct then reacts with a second molecule of acetophenone.
The preparation of substituted pyridines was achieved using NH,OAc as nitrogen source under solvent-free microwave

irradiation.
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INTRODUCTION

Pyridine derivatives have attracted considerable attention
of organic and medicinal chemists because of their broad
spectrum of biological activity; such antitumor [1], antiviral
[2], antibacterial, antifungal [3], improvement in MCH1R
affinity [4], or potent CDKZ1 inhibitors [5]. These examples
clearly indicate the remarkable potential of pyridine
derivatives as a source of valuable drug candidates.

Numerous methods have been reported for the synthesis
of pyridine derivatives. The classical method involves
dicarbonyl compounds (The Hantzsch Synthesis) to give 1,4-
dihydropyridine derivatives [6]. Recently, several methods
have been reported comprising: i) application of microwave
irradiation along with one-pot reaction using efficient Lewis
acid catalysts such as InCl; [7]; ii) multicomponent reactions
[8], iii) hetero-Diels-Alder reaction from Baylis—Hillman
adducts for the preparation of pyridylphosphonates [9] and
substituted pyridines [10]. However, those methodologies
present a strong limitation, that is the use of high
temperatures, expensive and environmentally harmful metal
catalysts, and longer reaction times. Therefore, the search for
better conditions reaction for the synthesis of substituted
pyridine derivatives, have such new catalyst, where the
absent solvents or the use of less hazardous solvents is still
of prime importance.
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On the other hand, chalcones are well-known precursors
to flavones and key intermediates for the combinatorial
assembly of different heterocyclic structures [11].
Cyclization of chalcones to afford pyrroles, pyrazoles,
pyridines and diazepines has been a developing field within
the realm of heterocyclic chemistry for the past several
years, because of their ready accessibility and diverse
biological activity [12].

Due to our interest in the o,p-unsaturated ketones
(chalcones) and their application in the preparation of
heterocyclic compounds [13], we have now reported them as
precursors of polysubstituted pyridine derivatives bearing a
pyrazoles at C-4.

RESULTS AND DISCUSSION

For the preparation of the chalcones we have carried out
a Claisen—-Schmidt condensation reaction between 5-chloro-
3-methyl-1-phenyl-1H-pyrazole-4-carbaldehyde 1  and
acetophenones 2, so in ethanol with basic catalyst at room
temperature during 10-30 minutes, we obtained the
respective (E)-3-(5-chloro-3-methyl-1-phenyl-1H-pyrazol-4-
yl)-1-arylprop-2-en-1-one 3 [14]. Next, the pyrazole
chalcone analogs of 3 are subjected to a base-catalyzed
Michael type reaction addition with another equivalent of the
acetophenone to produce 1,5-dicarbonyl compounds 4
(Scheme 1).

The reaction proceeded quite well in moderate yields,
both with electron donating and with electron-withdrawing
groups at acetophenones.

This process is favored under reactional conditions for
two and a half additional hours (Method A).

© 2011 Bentham Science Publishers
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Table 1. Heterocyclic Chalcones and 1,5-Dicarbonyl Derivatives by Conventional Method
Compound 3 Compound 4* Compound 6
Entry Ar
M.p °C Yield (%) M.p °C Yield (%) M.p °C Yield (%) MWI (min.)
a CsHs 116-118 65 120-123 65 163-165 85 2
b 4-H;CCqH4 113-115 63 132-136 70 182-185 75 2
c 4-BrCeH, 155-157 60 140-145 60 >240 dec. 60 25
d 4-CIC¢H, 153-155 61 >190 dec 50 214-217 85 3
e 4-FCeH,4 125-127 50 192-196 45 >300 75 2
f 4-H;COC¢H, 98-100 70 105-107 40 183-185 90 2
[s} 3,4,5-tri-H;COCgH, 140-142 70 156-158 65 173-175 90 2
h Thiophenyl > 300 60 >180 dec. 45 >300 80 3
* Yields obtained to compounds 4 by Method B.
The direct synthesis of 1,5-dicarbonyl compounds 4 from 1,5-Dicarbonyl ~ compounds 4  could undergo

1 certainly proceeds through the formation of the
corresponding heterocyclic chalcone 3, which was isolated
detected during reaction monitoring. Yields obtained for 1,5-
dicarbonyl derivatives were through reaction using two
equivalents of acetophenone under similar reaction
conditions (Method B). These results are given in Table 1.

This approach is particularly attractive because of the
symmetry presented via method B, and the possibility of
asymmetric derivatives via method A, which pointed towards
simple routes to obtained 1,5-dicarbonyl asymmetric
derivatives and their corresponding pyridine derivatives. The
structures of compounds 4 were elucidated from their
analytical and spectroscopic data (IR, *H and *C NMR, and
MS spectra). Single crystal X-ray diffraction analysis of
compound 4a and 4h was used to corroborate the postulated
structures [15].

Then, we explored the reactivity of the 3-(5-chloro-3-
methyl-1-phenyl-1H-pyrazol-4-yl)-1,5-diarylpentane-1,5-
dione derivatives 4 towards ammonium acetate. Thus, 1,5-
dicarbonyl derivatives 4 (1 mmol) with an excess of
ammonium acetate (1.3 mmol) were exposed to MWI, using
a focused microwave reactor (CEM Discover TM) at 200 °C
with a maximum power of 300W during 2-3 minutes,
without solvent to get the efficient synthesis of substituted
pyridines derivatives 6, that were isolated in good yields by
simple crystallization of the reaction mixture from ethanol
(Scheme 2) [16].

intramolecular cyclization with the chlorine atom through a
SNAr reaction, however, spectral analysis turned up no
evidence of the formation of derivative 5 under the reaction
conditions (see Scheme 2). Analytical and spectroscopic data
of compounds 6 are all consistent with the proposed
structures. All *H NMR spectra showed a singlet for Hg of
pyridine ring at around 7.9 ppm. As depicted from Table 1,
the yields of all products are ranging from good to excellent,
and no relationship was found between them and the nature
of the substituents at the aryl groups.

CONCLUSION

In this work, we have reported the preparation of 1,5-
dicarbonyl compounds, and simple and efficient applications
of addition—cyclization reactions for the synthesis assisted by
microwave irradiation of substituted pyridines derivatives,.
Compared to the reported methods, our method is
convenient, safe, and can be performed under ambient
conditions with easy isolation procedures. A remarkable
achievement is the possibility of incorporating diversity and
structural complexity in reaction to yield compounds 4 and
so to develop a library of pyridine derivatives. The
advantages of this method over existing methods are the
short reaction times, solvent-free conditions, low cost, and
that the last aromatization step is accomplished under mild
conditions without additional dehydration or oxidant
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reagents. Methodology is addressed towards green and high-
throughput chemistry.
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EXPERIMENTAL SECTION

Melting points were determined in a Buchi Melting Point
Apparatus and are reported uncorrected. The *H and **C
NMR spectra were measured on a Bruker Avance 400
spectrometer operating at 400 and 100 MHz, respectively,
and using DMSO-dg as solvent and tetramethylsilane as
internal standard. The mass-spectra were scanned on a
Hewlett Packard HP Engine-5989 spectrometer (equipped
with a direct inlet probe) which was operating at 70 eV. The
elemental analyses have been obtained using a LECO
CHNS-900 and Thermo Finnigan FlashEA1112 CHNS-O
(STIUJA) elemental analyzers.

General Procedure for the Synthesis of (E)-3-(5-chloro-3-
methyl-1-phenyl-1H-pyrazol-4-yl)-1-arylprop-2-en-1-one
3a-h

A solution of 5-chloro-3-methyl-1-phenyl-1H-pyrazole-
4-carbaldehyde 1 (1.0 mmol) and substituted acetophenones
2 (1.0 mmol) in ethanol (10 mL) with a catalytic amount of
NaOH (1 pellet) was stirred during 20-30 minutes at room
temperature. The resulting precipitate was filtered, washed
with ethanol, and recrystallized from ethanol.
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General Procedure for the Synthesis of 3-(5-chloro-3-
methyl-1-phenyl-1H-pyrazol-4-yl)-1,5-diarylpentane-1,5-
dione 4a-h

Method B: A solution of (E)-3-(5-chloro-3-methyl-1-
phenyl-1H-pyrazol-4-yl)-1-arylprop-2-en-1-one 3 (1.0
mmol) and respectively acetophenone 2 (2.0 mmol) in
ethanol (10 mL) with an amount of NaOH (1 pellet) was
stirred during two and a half hours at room temperature. The
resulting precipitate was filtered, washed with ethanol, and
recrystallized from ethanol.

General Procedure for the Synthesis of 4-(5-chloro-3-
methyl-1-phenyl-1H-pyrazol-4-yl)-2,6-diarylpyridine 6a-
h

A mixture of 3-(5-chloro-3-methyl-1-phenyl-1H-pyrazol-
4-yl)-1,5-diarylpentane-1,5-dione 4 (1 mmol), and an excess
of ammonium acetate (1.3 mmol) were subjected to
microwave irradiation (maximum power 300W during 2-3
minutes under solvent-free conditions at a controlled
temperature of 473 K) using a focused microwave reactor
(CEM Discover). The solid products were isolated by simple
crystallization of the reaction mixture from ethanol.

REFERENCES

[1] (a) Basnet, A.; Thapa, P.; Karki, R.; Choi, H.; Choi, J. H.; Yun, M;
Jeong, B-S.; Jahng, Y.; Na, Y.; Cho, W-J.; Kwon, Y.; Lee, C-S,;
Lee, E-S. Bioorg. Med. Chem. Lett., 2010, 20, 42; (b) Kim, H. J.;
Jung, M-H.; Kim, H.; El-Gamal, M. I.; Sim, T. B.; Lee, S. H;
Hong, J. H.; Hah, J-M.; Cho, J-H.; Choi, J. H.; Yoo, K. H.; Oh, C-
H. Bioorg. Med. Chem. Lett., 2010, 20, 413; (c) Liu, X-H.; Liu, H-
F.; Shen, X.; Song, B-A.; Bhadury, P. S.; Zhu, H-L.; Liu, J-X.; Qi,
X-B. Bioorg. Med. Chem. Lett.,, 2010, 20, 4163; (d) Lin, R,;
Connolly, P. J.; Lu, Y.; Chiu, G.; Li, S.; Yu, Y.; Huang, S.; Li, X;;
Emanuel, S. L.; Middleton, S. A.; Gruninger, R. H.; Adams, M.;
Fuentes-Pesquera, A. R.; Greenberger, L. M. Bioorg. Med. Chem.
Lett., 2007, 17, 4297.



Solvent-Free Microwave-Assisted Synthesis of Substituted Pyridines

[2]

(31

[4]

[5]

[6]
(7

(8]

[9]

[10]

[11]

[12]

[13]

(a) Gudmundsson, K. S.; Johns, B. A. Bioorg. Med. Chem. Lett.,
2007, 17, 2735; (b) Johns, B. A.; Gudmundsson, K. S.; Allen, S. H.
Bioorg. Med. Chem. Lett., 2007, 17, 2858.

(@) Zhuravel, 1. O., Kovalenko, S. M., lvachtchenko, A. V;
Balakin, K. V.; Kazmirchuk, V. V. Bioorg. Med. Chem. Lett., 2005,
15, 5483; (b) Srivastava, B. K.; Bhupendra Mishra, M. S.; Soni, R;
Jayadev, S.; Valani, D.; Jain, M.; Patel, P. R. Bioorg. Med. Chem.
Lett., 2007, 17, 1924.

Kishino, H.; Moriya, M.; Sakuraba, S.; Sakamoto, T.; Takahashi,
H.; Suzuki, T.; Moriya, R.; Ito, M.; lwaasa, H.; Takenaga, N.;
Ishihara, A.; Kanatani, A.; Sato, N.; Fukami, T. Bioorg. Med.
Chem. Lett., 2009, 19, 4589.

Huang, S.; Lin, R,; Yu, Y.; Lu, Y.; Connolly, P. J; Chiu, G.;
Emanuel, S. L.; Middleton, S. A. Bioorg. Med. Chem. Lett., 2007,
17,1243.

Yadav, J. S.; Reddy, B. V. S.; Sabitha, G.; Reddy, G. S. K. K.
Synthesis, 2000, 1532.

(a) Saikia, P.; Prajapati, D.; Sandhu, J. S. Tetrahedron Lett., 2003,
44, 8725; (b) Tu, S.; Jiang, B.; Jiang, H.; Zhang, Y.; Jia, R.; Zhang,
J.; Shao, Q.; Li, C.; Zhou, D.; Cao, L. Tetrahedron, 2007, 63, 5406.
(a) Shen, L.; Cao, S.; Wu, J.; Li, H.; Zhang, J.; Wu, M.; Qian, X.
Tetrahedron Lett., 2010, 51, 4866; (b) Sridharan, V.; Perumal, P.
T.; Avendafio, C.; Menéndez, J. C. Tetrahedron, 2007, 63, 4407.
(a) Van der Jeught, S.; Stevens, C. V. Chem. Rev., 2009, 109, 2672;
(b) Martins, M. A. P.; Frizzo, C. P.; Moreira, D. N.; Buriol, L.;
Machado, P. Chem. Rev., 2009, 109, 4140; (c) Bougrin, K.; Loupy,
A.; Soufiaoui, M. J. Photochem. Photobiology C: Photochem. Rev.,
2005, 6, 139; (d) Simon, C.; Constantieux, T.; Rodriguez, J. Eur. J.
Org. Chem., 2004, 4957.

(a) Shimada, K.; Aoyagi, S.; Takikawa, Y.; Ogawa, S. Tetrahedron
Lett., 2009, 50, 6651; (b) Park, D. Y.; Lee, M. J.; Kim, T. H.; Kim,
J. N. Tetrahedron Lett., 2005, 46, 8799; (c) Declerck, V.; Martinez,
J.; Lamaty, F. Chem. Rev., 2009, 109, 1.

(a) Lokhande, P. D., Sakate, S. S.; Taksande, K. N.; Navghare, B.
Tetrahedron Lett., 2005, 46, 1573; (b) Bowman, M. D.; Jeske, R.
C.; Blackwell, H. E. Org. Lett. 2004, 6, 2019; (c) Insuasty, B.;
Quiroga, J.; Meier, H. Trends Heterocyclic Chem., 1997, 5, 83.

(a) Abonia, R.; Cuervo, P.; Castillo, J. C.; Insuasty, B.; Quiroga, J.,
Nogueras, M.; Cobo, J. Tetrahedron Lett., 2008, 49, 5028; (b)
Abonia, R.; Cuervo, P.; Insuasty, B.; Quiroga, J.; Nogueras, M.;
Cobo, J.; Meier, H.; Lotero, E. Open J. Org. Chem., 2008, 2, 26;
(c) Insuasty, B.; Orozco, F.; Quiroga, J.; Abonia, R.; Nogueras, M.;
Cobo, J. Eur. J. Med. Chem., 2008, 43, 1955; (d) Insuasty, B.;
Orozco, F.; Lizarazo, C.; Quiroga, J.; Abonia, R.; Hursthouse, M.;
Nogueras, M.; Cobo, J. Bioorg. Med. Chem., 2008, 16, 8492; (e)
Mathews, A.; Asokan, C. V. Tetrahedron, 2007, 63, 7845; (f)
Pinto, D. C. G. A;; Silva, A. M. S.; Lévai, A.; Cavaleiro, J. A. S,;
Patonay, T.; Elguero, J. Eur. J. Org. Chem., 2000, 2593.

(a) Trilleras, J.; Lépez, L. G.; Pacheco, D. J.; Quiroga, J.;
Nogueras, M.; De la Torre, J. M.; Cobo, J. Molecules, 2010, 15,
7227; (b) Quiroga, J.; Trilleras, J.; Insuasty, B.; Abonia, R.;
Nogueras, M.; Marchal, A.; Cobo, J. Tetrahedron Lett., 2010, 51,

[14]

[15]

[16]

Letters in Organic Chemistry, 2011, Vol. 8, No.9 655

1107; (c) Quiroga, J.; Trilleras, J.; Pantoja, D.; Abonia, R;
Insuasty, B.; Nogueras, M.; Cobo. J. Tetrahedron Lett., 2010, 51,
4717; (d) Quiroga, J.; Trilleras, J.; Sanchez, A. L.; Insuasty, B.;
Abonia, R.; Nogueras, M.; Cobo, J. Lett. Org. Chem., 2009, 6, 381;
(e) Quiroga, J.; Trilleras, J.; Gélvez, J.; Insuasty, B.; Abonia, R.;
Nogueras, M.; Cobo, J.; Tetrahedron Lett., 2009, 50, 6404.

(a) Trilleras, J.; Quiroga, J.; Cobo, J.; Low, J. N.; Glidewell, C.
Acta Cryst., 2005, E61, 1055; (b) Selective spectral data for (E)-3-
(5-chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl)-1-(4-
methoxyphenyl)prop-2-en-1-one (3f): White solid, 70%. M.p. 98-
100 °C; IR (KBr cm™): 3058, 1662. NMR 'H (400 MHz, DMSO-
ds) & (ppm): 2.47 (3H, s, CHs), 3.84 (3H, s, OCH3), 7.08 (2H, d,
Hm, aryl, J = 9.0 Hz), 7.56-759 (7H, m, CH phenyl, Ho, Hp), 8.05
(2H, d, Ho, aryl, J = 9.0 Hz). NMR **C & (ppm): 14.0 (CHs), 55.5
(OCHs3), 113.8 (C4), 114.1 (Cm, aryl), 120.6 (Co), 125.0 (Cm),
128.9 (Cp), 129.3 (Co), 130.7 (Co, aryl), 131.5 (CB), 133.0 (Ci,
aryl), 137.2 (Ci), 141.9 (C5), 149.5 (C3), 163.2 (Cp, aryl), 187.0
(C=0). MS IE m/z: 317 (M - Cl, 100). Elemental Analysis for
C2H17CIN,O, C: 68.09, H: 4.86, N: 7.94. Found C: 67.91, H: 4.99,
N: 8.23.

(a) Selective spectral data for 3-(5-chloro-3-methyl-1-phenyl-1H-
pyrazol-4-yl)-1,5-bis(4-methoxyphenyl)pentane-1,5-dione  (4f):
White solid, 40%. M.p. 105-107 °C; IR (KBr cm™): 3065, 1677.
NMR *H (400 MHz, DMSO-d;) & (ppm): 2.22 (3H, s, CHa), 3.42-
3.46 (4H, m, CH,), 3.82 (6H, s, OCH;), 3.91-3.95 (1H, m, CH),
7.01 (4H, d, Ho, aryl, J = 9.0 Hz), 7.37 (1H, t, Hp, J = 7.0 Hz), 7.39
(2H, d, Ho, J = 7.0 Hz), 7.45 (2H, t, Hm, J = 7.3 Hz), 7.93 (4H, d,
Hm, aryl, J = 9.0 Hz). NMR **C & (ppm): 12.9 (CHj), 32.1 (CH),
41.7 (CH,), 55.5 (OCH3), 113.8 (Co, aryl), 114.9 (Cm, aryl), 118.5
(C4, hetaryl), 123.6 (C5 hetaryl), 124.4 (Co), 127.8 (Cp), 129.0
(Cm), 130.2 (Ci, aryl), 137.7 (Ci), 148.1 (C3 hetaryl), 163.1 (Cp,
aryl), 196.8 (C=0). MS: (70 eV) m/z = 503/501 (3/7 M**/M"),
355/353 (13.45/41.15), 317 (18.1), 135 (100). Elemental Analysis
for C»H2Cl N,O,C: 69.25, H: 5.41, N: 5.57. Found C: 68.90, H:
5.47, N: 5.50; (b) Trilleras, J.; Quiroga, J.; De La Torre, J. M,;
Cobo, J.; Low, J.; Glidewell, C. Acta Crystallogr. Sect. C., 2006,
62, 518; (c) Trilleras, J.; Quiroga, J.; Cobo, J.; Low, J.; Glidewell,
C. Acta Crystallogr. Sect. C., 2005, 61, 1892.

Selective spectral data for 4-(5-chloro-3-methyl-1-phenyl-1H-
pyrazol-4-yl)-2,6-bis(4-methoxyphenyl)pyridine  (6f):  White
solid, 90%. M.p. 183-185 °C; IR (KBr cm™): 3050, 1596. NMR *H
(400 MHz, DMSO-dg, 100 °C) & (ppm): 2.43 (3H, s, CH3), 3.83
(6H, s, OCHs), 7.09 (4H, d, Ho, aryl, J =8.8 Hz), 7.52 (1H, t, Hp, J
=7.0 Hz), 7.58 — 7.64 (4H, m, phenyl), 7.85 (2H, s, CH, pyridine),
8.19 (4H, d, Hm, aryl, J = 8.8 Hz). NMR **C § (ppm): 13.2 (CHs),
55.2 (OCHs), 114.1 (Co, aryl), 116.9 (C4, hetaryl), 125.1 (C3
pyridine), 128.1 (Cp), 128.6 (Cm), 129.3 (Ci, aryl), 131.1 (Cm,
aryl), 137.6; 138.0; 140.6; 147.8 (C3 hetaryl), 156.0 (C4, pyridine),
160.3 (C2, pyridine). MS: (70 eV) m/z = 481/482 (34/100,
M*3/M"). Elemental Analysis for CyoH,sCIN;O,C: 72.27, H: 5.02,
N: 8.72. Found C: 72.35, H: 4.98, N: 8.68.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




