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Abstract The compound ethyl 2-[4-(acetylamino)phen-
oxy]-2-methylpropanoate (acetamidofibrate) was prepared
by reaction of paracetamol with ethyl 2-bromo-2-methyl-
propionate. It was characterized by elemental analysis,
NMR ('H, '°C) spectroscopy, and single-crystal X-ray
diffraction. This compound is of interest with respect to its
potential bioactivity as analgesic and antidyslipidemic
agent. The compound crystallizes in the monoclinic space
group P2(1)/c with unit cell dimensions a = 8.2435(8),
b = 9.3390(9), ¢ = 18.2823(18) A, p =91.123(2)°, V =
1407.2(2) A%, Z =4, R, = 0.0465, and wR, = 0.1055.
The crystal structure is stabilized by N-H---O = C and
C-H---O hydrogen-bonding interactions that interconnect
molecules into chains running along b axis. The pre-
liminary in silico screening shown that title compound
could posse’s antidiabetic, anti-inflammatory, hypolipem-
iant and anti-atherosclerosis effects.
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Introduction

Fibrates, such as bezafibrate, clofibrate and fenofibrate,
which are ligands for the nuclear receptor PPAR «
(Peroxisome Proliferator-Activated Receptor), are used as
therapeutic agents in the treatment of dyslipidemia, heart
disease and diabetic complications in humans. The fibrates
are a widely used class of lipid-modifying agents that
decrease plasma triglycerides [1-3]. The fibrate pharma-
cophore has been of interest to medicinal chemists ever
since the initial discovery that ethyl chlorophenoxyisobu-
tyrate possessed hypolipidemic properties [4]. On the
other hand, paracetamol is widely used over-the-counter
analgesic and antipyretic agent [5].

In order to assist our knowledge about the electronic and
steric requirements from these kinds of molecules to
shown antihyperlipidemic activity, we have synthesized
and determined the crystal structure of two closed-related
nitro and thio-fibrate analogues [6, 7]. In our ongoing
research on fibrate derivatives with antihyperlipidemic
activity, we have synthesized the compound ethyl
2-[4-(acetylamino)phenoxy]-2-methylpropanoate (acetam-
idofibrate), which is a bioisoster of clofibrate, with an
acetamide group instead of chlorine atom. Also, the
structure resembles to paracetamol, a well-known analgesic
and antipyretic agent (Scheme 1).

Both hybridized pharmacophoric groups into the ace-
tamidofibrate, could retain the bioactivities mentioned
before, and the structure of the acetamidofibrate, could be a
promise of a new biologically active chemical entity. The
design of the compounds was based on the biological
activity predictions made by the computer software
PASS® (Prediction of Activity Spectra for Substances).
This software illustrates the predicted activity spectrum of
a compound as probable activity (Pa) and probable
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inactivity (Pi) with the accuracy of prediction reported to
be as high as 85% [8].

In view of these facts and in order to search for new
compounds with improved biological activity, the present
investigation deals with the synthesis of acetamidofibrate,
as outlined in Scheme 2, which might have useful bio-
logical and therapeutic activities. The crystal structure of
title compound determined by single-crystal X-ray dif-
fraction, and a theoretical and predictive bioactivity spec-
trum are also reported.

Experimental
Materials and Measurements

All starting materials and reagents were obtained com-
mercially and were used as received. Melting point was
determined on an EZ-Melt MPA120 automated melting
point apparatus from Stanford Research Systems and is
uncorrected. Reactions were monitored by TLC on 0.2 mm
precoated silica gel 60 F254 plates (E.Merck). NMR
studies were carried out with a Varian Mercury 200
instrument. Chemical shifts (dy, dc) and coupling con-
stants values (J) values are given in ppm and Hz, respec-
tively. Standard reference was used: TMS (dg =0,
O0c = 0) in DMSO-ds. The following abbreviations are
used: s, singlet; d, doublet; g, quartet; t, triplet; bs, broad
signal. Mass spectra was recorded on a Jeol JMS-700
equipment. Elemental analysis has been carried out on
an Elementar Vario ELIII instrument. Predictive values
of biological activities were also investigated using the
chemistry software server PASS (http://195.178.207.
233/PASS/).

(0]
K,CO, ']'
(0] N
(0]

Synthesis of Ethyl 2-[4-(Acetylamino)phenoxy]-
2-methylpropanoate

Paracetamol (2.5 g, 0.013 mol) and potassium carbonate
(4.57 g, 0.033 mol) were dissolved in the minimum
amount of dimethyl sulfoxide and were heated at 40 °C.
After 20 min, the ethyl 2-bromo-2-methylpropionate
(3.19 mL, 0.0210 mol) was added dropwise and the reac-
tion mixture was heated to reflux (80 °C) and monitored by
TLC (Scheme 2). After the reaction completion (15 h), the
reaction mixture was filtered and solid residue was washed
off with acetone (10 mL). The total mother liquors were
concentrated under reduced pressure and then poured into
water and extracted with ethyl acetate (3 x 15 mL). The
organic layer was dried over anhydrous Na,SO, and
partially evaporated under reduced pressure. The residues
crystallized as a white solid. The crystals were washed with
cold acetone, yielding 2.3 g after crystallization (53.4%),
m. p. 90-93°C. Elemental analysis (Found: C, 63.38; H,
7.07; N 5.52. Calc. for C14H9NO,: C, 63.38; H, 7.22; N,
5.28). '"H NMR data (200 MHz; DMSO-dg; Me,Si) 6: 1.17
(3H, t, J = 7.3, H-12), 1.47 (6H, s, H-9 and H-10), 2.00
(3H, s, H-14), 4.15 2H, q, J/ = 7.3, H-11), 6.75 (2H, d,
J = 8.7, H-2 and H-6), 7.45 (2H, d, J = 8.7, H-3 and H-5),
9.83 (1H, bs, N-H). '3C NMR (50 MHz, DMSO-de) J:
14.62 (C-12), 24.50 (C-14), 25.71 (C-9, C-10), 61.61
(C-11), 79.55 (C-7), 120.30 (C-2, C-6), 120.67 (C-3, C-5),
134.73 (C-4), 150.98 (C-1), 168.44 (C-13), 173.77 (C-8).
EI-MS: m/z (rel. int.) 265 (M*, 25%).

X-Ray Crystallography

X-ray diffraction studies were performed on a Bruker-APEX
diffractometer equipped with a CCD area detector
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(4 = 0.71073 A, monochromator: graphite). Frames were
collected at 7 = 293 K via w/¢-rotation at 10 s per frame
(SMART) [12]. The measured intensities were reduced to
F? and corrected for absorption with SADABS (SAINT-NT)
[13]. Corrections were made for Lorentz and polari-
zation effects. Structure solution, refinement and data
output were carried out with the SHELXTL-NT program
package [14, 15]. Non-hydrogen atoms were refined
anisotropically. N-H hydrogen atom has been localized by
difference Fourier map and could be refined, resulting in
N-H distance of 0.85(2) A. Nevertheless, the aryl, meth-
ylene and methyl H atoms were constrained using a riding
model approximation. The crystallographic data for the
compound are summarized in Table 1. Selected bond
lengths, and bond angles are listed in Table 2. Hydrogen
bonding interactions are listed in Table 3. Crystallographic
data for the structure reported in this paper has been
deposited with the Cambridge Crystallographic Data Centre

as supplementary publication No. CCDC-737613.

Table 1 Crystal data and refinement parameters for the compound

CCDC 737613
Molecular formula Ci4 Hig N Oy
Molecular weight 265.30
Crystal system Monoclinic
Space group P2(1)/c
Temperature 273(2) K
a(A) 8.2435(8)

b (A) 9.3390(9)

¢ (A) 18.2823(18)
p(©) 91.123(2)
V (A% 1407.2(2)
Z 4

Deae Mg/m?) 1.252

Crystal dimensions (mm); colour

Absorption coefficient (mm ™"

Radiation A4

0.31 x 0.15 x 0.12, colourless
0.092
Mo Ko (0.71073 A)

Timin/ Trnax 0.972/0.989

Reflections measured 9,973

Range/indices (h, k, 1) -9,9; —10, 11; =21, 21
0 limit (°) 2.23 to 25.0

Total no. of unique data 2,480 [R;,; = 0.0275]
No. of observed data, I > 2a(I) 2,292

No. of variables 180

No. of restraints 0

Goodness-of-fit on F? 1.134

Ri, wRy [1> 20(D)]
R1, wR, (all data)

0.0465, 0.1035
0.0504, 0.1055
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Table 2 Bond distances (/n\) and angles (°) for the compound

Bond distances

C1-01 1.3811(19) C7-C10 1.513(3)
C1-C6 1.388(2) C7-C8 1.540(2)
Cl-C2 1.391(2) C8-02 1.202(2)
C2-C3 1.380(2) C8-03 1.331(2)
C3-C4 1.395(2) C11-03 1.458(2)
C4-C5 1.385(2) Cl11-C12 1.504(3)
C4-N1 1.423(2) C13-04 1.224(2)
C5-C6 1.389(2) CI13-N1 1.350(2)
C7-01 1.441(2) C13-Cl14 1.505(2)
C7-C9 1.526(2) NI1-H1 0.85(2)
Bond angles

01-C1-C6 126.20(15) C9-C7-C8 107.86(14)
01-C1-C2 114.50(14) C10-C7-C8 111.38(14)
C6-C1-C2 119.30(15) 02-C8-03 124.66(16)
C3-C2-C1 120.98(15) 02-C8-C7 123.76(16)
C2-C3-C4 119.97(15) 03-C8-C7 111.50(14)
C5-C4-C3 118.89(15) 03-C11-C12 109.75(14)
C5-C4-N1 118.80(15) 04-C13-N1 122.76(16)
C3-C4-N1 122.26(15) 04-C13-Cl14 121.81(15)
C4-C5-C6 121.30(15) NI1-C13-C14 115.42(15)
C1-C6-C5 119.55(15) CI13-N1-C4 125.87(15)
01-C7-C9 103.91(14) C13-N1-Hl1 116.2(13)
01-C7-C10 112.29(14) C4-N1-H1 116.4(13)
C9-C7-C10 110.05(15) C1-01-C7 121.45(13)
01-C7-C8 111.00(13) C8-03-Cl11 117.04(14)
Torsion angles [°] for Compound

04-C13-N1-C4  —-2.0(3) C12-C11-03-C8 88.08(18)
C8-C7-01-Cl 58.30(19) 02-C8-03-Cl11 5.6(2)
01-C7-C8-03 40.99(18) C9-C7-01-Cl1 173.99(14)

Table 3 Distances (A) and angles (°) involving hydrogen bonding of
the compound

D-H--A D(D-H) D(H-A) DD-A) Z(D-H-A)
(A) (A) (A)

N1-HI--04' 0.85(2)  2.03(2) 2.864(2)  169(2)

C5-H5---021 0.93 2.57 3.182(2) 124

C6-H6---021 0.93 2.58 3.184(2) 123

C14-H14B--04'  0.96 2.60 3.406(2) 142

Symmetry codes: (i) 2 —x, =124y, Y2 —z; (i) 1l —x, —y, 1 — 2

In Silico Bioactivity Predictions

Before the establishment of an in vitro bioassay, we
obtained predictive values concerning biological activities
by comparing the chemical structures of the compound
designed, with structures or substructures of more than
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46,000 well-known biologically active drugs included in
the database of software named Prediction of Activity
Spectra for Substances (PASS) [8—11]. Thus, PASS-based
computer pre-screening of large databases of diverse
compounds can increase the probability of finding bioactive
new chemical agents, and reduce the number of compounds
that have to be synthesized and tested experimentally. The
results of prediction, estimate that compounds will be active
respect to the probability Pa. For Pa values >0.7, the cor-
responding compound is very likely to reveal this activity in

Fig. 1 Molecular structure of the compound. Displacements ellip-
soids are drawn at the 50% probability level and H atoms are shown
as small spheres of arbitrary radii; numbering according to Table 2

Fig. 2 Perspective view of the
molecular packing of
compound. The intermolecular
hydrogen bonds N-H:--O and
C-H:--O are shown as dotted
lines. Most of the hydrogen
atoms are omitted for clarity

experiments, but in that case, the chance of the compound
being the analogue of a known pharmaceutical agent is also
high. For Pa values between 0.5 and 0.7, the compound is
likely to reveal this activity in experiments and the com-
pound exhibits less similarity to the known pharmaceutical
agents. For Pa values lower than 0.5, the compound is
unlikely to reveal this activity in experiments, but if the
presence of this activity is confirmed in experiments, the
compound might be a new biologically active chemical
entity.

Results and Discussion

Single crystal of acetamidofibrate was grown at room
temperature by slow evaporation of ethyl acetate solution.
Figure 1 gives perspective view of the compound with the
atomic labeling system.

Crystal Structure Description
All the bond lengths in the compound are within nor-

mal ranges [16], and comparable to those of the simi-
lar compounds [6, 7]. The dihedral angle between

@ Springer
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Table 4 Predictive values of biological activities calculated with PASS for title compound

Antidiabetic Anti-inflammatory

Hypolipemic

PPARo agonist Atherosclerosis treatment

Pa Pi Pa Pi Pa

Pa Pi Pa Pi

0.841 0.002 0.743 0.086 0.918

0.002

0.841 0.003 0.898 0.002

4-(acetylamino)phenoxy moiety and the ethyl-2-methyl-
propanoate is 58.30(19)°. Intermolecular N1-H1---O4' and
C14-H14B---04' hydrogen bonds [symmetry code: (i) 2 — x,
—1/2 + y, 1/2 — 7], links molecules into chains running
along the b axis (Table 3). In the crystal packing there are
also weak C—H:--O interactions between the aryl H atoms on
C5 and C6 and the O2 atom of an adjacent molecule, forming
RA(6) motifs [17]. Two ring structures can be identified (I and
1D (Fig. 2).

In Silico PASS Screening

An approach to computer-aided prediction of the general
biological activity spectra on the basis of chemical struc-
ture of a compound has been developed and marketed as
computer program PASS [8]. This software is based on a
robust analysis of structure—activity relationships in a het-
erogeneous training set [9] including many thousands of
compounds from different chemical series. Using PASS
predictions the number of actives in the selected com-
pounds can be increased by up to 17-fold [10, 11].

Results presented in Table 4 describe four biological
activities taken from PASS software: antidiabetic, anti-
inflammatory, hypolipemiant and anti-atherosclerosis
effects. Pa values estimated for all activities were ranging
between 0.74 and 0.91. These results indicated that com-
pound exhibited chemical levels of similarity to those of
known antidiabetic, anti-inflammatory and antidislipidemic
drugs, and are likely to reveal these activities in in vitro or
in vivo tests. The predictions include a specific target as
PPAR-o agonist.

The in silico test generated by the computational pro-
gram PASS, revealed that title hybrid compound could
posses all the biological activities predicted. However,
experimental test should be carried out in order to cor-
roborate these bioactivities.

Supplementary Material

CCDC-737613 contains the supplementary crystallo-
graphic data for this paper. The data can be obtained free of
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charge at http://www.ccdccam.ac.uk/const/retrieving.html
or from the Cambridge Crystallographic Data Centre
(CCDC), 12 Union Road, Cambridge CB2 1EZ, UK;

fax: + 441223-336033 or e-mail: deposit@ccdc.cam.
ac.uk.
Acknowledgments This work was supported by the Consejo

Nacional de Ciencia y Tecnologia (CONACyYT) under grant No.
100608, Facultad de Farmacia internal grant, and Fondo de Consol-
idacion PROMEP-UAEM/09/349. HTG is grateful to CONACyT for
the scholarship grant 228019 to carry out Master degree studies.

References

—

. Thorp JM (1962) Lancet 1:1323-1326

2. Miller DB, Spence JD (1998) Clin Pharmacokinet 34:155-162

3. Forcheron F, Cachefo A, Thevenon S, Pinteur C, Beylot M
(2002) Diabetes 51:3486-3491

4. Thorp JM, Waring WS (1962) Nature (London) 194:948-949

5. Kis B, Snipes JA, Busija DW (2005) J Pharmacol Exp Ther
315:1-7

6. Navarrete-Vazquez G, Villalobos Molina R, Estrada-Soto S,
Ortiz-Andrade R, Tlahuext H (2008) Acta Crystallogr E 64:091

7. Navarrete-Vazquez G, Torres-Gomez H, Hidalgo Figueroa S,
Tlahuext H (2008) Acta Crystallogr E 64:02261

8. Stepanchikova AV, Lagunin AA, Filimonov DA, Poroikov VV
(2003) Curr Med Chem 10:225-233

9. Poroikov VYV, Filimonov DA, Borodina YV, Lagunin AA, Kos A
(2000) J Chem Inf Comput Sci 40:1349-1355

10. Poroikov VYV, Filimonov DA (2002) J Comput Aided Mol Des
16:819-824

11. http://www.ibmh.msk.su/PASS

12. Bruker Analytical X-ray Systems. SMART, Bruker Molecular
Analysis Research Tool, Versions 5.057 and 5 .618, 1997 and
2000

13. Bruker Analytical X-ray Systems. SAINT + NT, Versions 6.01
and 6.04, 1999 and 2001

14. Sheldrick GM (1986) SHELXS86, program for crystal structure
solution. University of Gottingen, Germany

15. Bruker Analytical X-ray Systems. SHELXTL-NT versions 5.10
and 6.10, 1999 and 2000

16. Allen FH, Kennard O, Watson DG, Brammer L, Orpen AG,
Taylor R (1987) J Chem Soc Perkin Trans 2:S1-S19

17. Bernstein P, Davis RE, Shimoni L, Chang N-L (1995) Angew

Chem Int Ed Engl 34:1555-1575


http://www.ccdccam.ac.uk/const/retrieving.html
http://www.ibmh.msk.su/PASS

	Synthesis and Crystal Structure of Ethyl 2-[4-(acetylamino)phenoxy]-2-methylpropanoate, A Potential Anti-inflammatory and Antidyslipidemic Hybrid
	Abstract
	Introduction
	Experimental
	Materials and Measurements
	Synthesis of Ethyl 2-[4-(Acetylamino)phenoxy]- 2-methylpropanoate
	X-Ray Crystallography
	In Silico Bioactivity Predictions

	Results and Discussion
	Crystal Structure Description
	In Silico PASS Screening

	Supplementary Material
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


