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Abstract 2-Amino-4-(4-hydroxyphenyl)-5-propylthiazole
was synthesized by the reaction of a-bromo-1-(4-hydroxy-
phenyl)-1-pentone with thiourea. The crystal structure of
its ethanol solvate 0.25 hydrate, C,,H;4N,0S---C,HsOH--
-0.25-H,0, was determined by X-ray diffraction analysis.
The crystal belongs to monoclinic system, space group C2/c
with a=20.9046(10), b=10.1057(5), c=30.0017(15) A, f=
105.5850(10)°, Z= 8, M, = 569.77, V = 6105.0(5) A>, D, =
1.240 g/em®, u = 0.214 mm~", F(000) = 2440, the final
R =0.0598 and wR = 0.1825 for 5,911 observed reflections
[/>2a(I)]. Compound (1) is composed by two non-coplanar
ring systems of phenol and thiazole. The structure displays
extensive O-H---N, N-H---O and O-H:---O intermolecular
hydrogen bonds.

Keywords Crystal structure - Synthesis -
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Introduction

The compounds containing thiazole ring are found to
exhibit biological activities such as antiviral, antifungal
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and insecticidal activity [1]. A series of 5-(2-substituted-
1,3-thiazol-5-yl)-2-hydroxy benzamides and their 2-alkoxy
derivatives were synthesized and screened for their anti-
fungal activities [2]. The 2,4-disubstituted thiazoles were
prepared as anti-bacterial and anti-inflammatory agents [3],
and a series of 4-phenyl thiazole derivatives were synthe-
sized and tested their inhibitory effects on the interleukin-6
secretion stimulated by PTH in osteoblastic cells [4]. In
this paper, the synthesis and characterization of 2-amino-4-
(4-hydroxyphenyl)-5-propylthiazole (1) were reported.
The chemistry to prepare compound (1) is depicted in
Scheme 1.

Experimental

Melting points were measured on an RY-1 melting point
apparatus and uncorrected. "H NMR spectra were recorded
on a Varian Inova-400 with TMS as internal standard at
400 MHz with chemical shifts () expressed in ppm. The
IR spectra were obtained in a KBr disk using an AVA-
TAR360FT spectrophotometer. The mass spectra were
measured on a HP6890-5973.

Synthesis of Compound (1)

A mixture of o-bromo-1-(4-hydroxyphenyl)-1-pentone (0.01
mol) and thiourea (0.01 mol) in ethanol (50 mL) was
refluxed for 3 h. Then the excess solvent was evaporated to
give a yellow solid, which was recrystallized from ethanol
to obtain compound (2) in 71.3% yield, m.p.: 165-166 °C.

'"H NMR (CD;SOCD3, ppm) 8: 0.87 (t, J = 7.6 Hz, 3H,
CHj), 1.54 (m, 2H, CH,), 2.58 (t, J = 7.6 Hz, 2H, CH,),
6.89 (d, J = 8.8 Hz, 2H, C¢H,4 3,5-H), 7.29 (d, J = 8.8 Hz,
2H, C¢Hy 2,6-H), 8.83 (br, 2H, NH»), 9.92 (s, 1H, OH). IR
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Scheme 1 Synthetic route of
compound (1)

Q)HN

Table 1 Crystal data and structure refinement parameters

NHCSNH,

HO
N+H g NHaHO
EtOH )\ TEoH )\NH
2

Table 2 Atomic coordinates (x10*) and equivalent isotropic dis-
placement parameters (A% x 10%

Compound 1

Empirical formula CogH41N404 505>
Formula weight 569.77
Wavelength (A) 0.71073

Crystal system Monoclinic
Space group C2/c

Unit cell dimensions

Volume

Z

Density (calculated)

Absorption coefficient

F(000)

Crystal size (mm3)

Theta range for data collection (°)
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F>
Final R indices [/ > 20(/)]
R indices (all data)
Largest diff. peak and hole

a = 20.9046(10) A
b = 10.1057(5) A
¢ =30.0017(15) A
% = 90°

B = 105.5850(10)°
7 = 90°

6105.0(5) A°

8

1.240 mg/m®
0.214 mm™!

2440

0.48 x 0.34 x 0.21
1.41-26.00

—22<h<25 -8<k<12
-35<1<35

14220

5911 [Riny = 0.0303]
5911/62/360

1.043

R, = 0.0598 wR, = 0.1825
R, = 0.0854 wR, = 0.2084
0.900 and —0.629 e A~?

(KBr) v/lem™": 3265 (NH,), 1630 (C=N), 1583 (C=C), 1182
(C=S). And then compound (2) was converted to free-
based aminothiazole by neutralization with ammonia in
ethanol to give compound (1) in 62.6% yield, m.p.: 203—
204 °C. '"H NMR (CD3SOCD3, ppm) 6: 0.89 (t, J = 7.6 Hz,
3H, CHj), 1.54 (m, 2H, CH,), 2.62 (t, J = 7.6 Hz, 2H,
CH,), 6.78 (d, J = 8.4 Hz, 2H, C¢H4 3,5-H), 7.07 (br, 2H,
NH,), 7.29 (d, J = 8.4 Hz, 2H, C¢H, 2,6-H), 9.54 (s, 1H,
OH). MS (m/z): 234 (M™), 205, 163 (100%), 91, 80, 65, 41.

X-Ray Crystal Structure Determination

The crystals suitable for X-ray structure determination
were obtained by slow evaporation of ethanol solution for

@ Springer

Atom X y z U(eq)
S(1) 4276(1) —125(1) 1236(1) 33(1)
S(2) 4290(1) 4932(1) 1248(1) 36(1)
C(1) 4751(1) 1311(3) 1326(1) 30(1)
C(2) 4396(1) 1256(3) 552(1) 25(1)
C(@3) 4087(1) 133(3) 638(1) 28(1)
C4) 4359(1) 1865(3) 98(1) 24(1)
C(5) 4400(1) 3250(3) 67(1) 26(1)
C(6) 4357(1) 3870(3) —350(1) 26(1)
C(7) 4275(1) 3135(3) —750(1) 26(1)
C(8) 4251(2) 1759(3) —725(1) 30(1)
C(9) 4294(1) 1142(3) —306(1) 29(1)
C(10) 3611(1) —809(3) 330(1) 31(1)
C(11) 3906(2) —2170(3) 284(1) 36(1)
C(12) 3383(2) —3138(3) 20(1) 38(1)
C(13) 4371(2) 6324(3) 1596(1) 32(1)
C(14) 3273(1) 6202(3) 1315(1) 26(1)
C(15) 3431(1) 5127(3) 1094(1) 28(1)
C(16) 2612(1) 6786(3) 1266(1) 26(1)
C(17) 2549(1) 8154(3) 1307(1) 29(1)
C(18) 1940(1) 8750(3) 1257(1) 28(1)
Cc(19) 1366(1) 7992(3) 1161(1) 25(1)
C(20) 1416(2) 6629(3) 1125(1) 31(1)
C(21) 2030(1) 6041(3) 1179(1) 32(1)
C(22) 3015(2) 4163(3) 758(1) 31(1)
C(23) 2908(2) 2840(3) 969(1) 37(1)
C(24) 2509(2) 1880(3) 616(1) 45(1)
C(25) 6455(5) 2785(9) 2651(4) 193(4)
C(26) 6195(3) 4126(7) 2547(2) 1303)
C(27) 3427(4) 9135(11) 2960(3) 172(4)
C(28) 3361(3) 8609(9) 2516(2) 128(3)
N(1) 4772(1) 1919(2) 946(1) 26(1)
N(2) 5071(1) 1706(3) 1756(1) 44(1)
NQ@3) 3814(1) 6876(2) 1603(1) 29(1)
N#4) 4983(1) 6730(3) 1855(1) 45(1)
o(1) 4222(1) 3703(2) —1170(1) 31(1)
0(2) 772(1) 8619(2) 1103(1) 30(1)
0Q3) 5531(2) 4125(3) 2276(1) 92(1)
04) 3943(1) 8380(3) 2388(1) 60(1)
O(5W) 5000 10002(4) 2500 49(1)

Ul(eq) is defined as one-third of the trace of the orthogonalized Uj;
tensor



J Chem Crystallogr (2011) 41:115-120 117

'(l;f)b 1::13 biil(;acz:flgl::lz‘?) lf;g:l}llz Atoms Length Atoms Length

title compound S(1)-C(1) 1.739(3) S(2)-C(13) 1.735(3)
S(1)-C(3) 1.751(3) S(2)-C(15) 1.741(3)
C(1)-N(1) 1.307(4) C(13)-N(3) 1.296(4)
C(1)-N(2) 1.344(4) C(13)-N(4) 1.368(4)
C(2)-C(3) 1.363(4) C(14)-C(15) 1.359(4)
C2)-N(1) 1.400(4) C(14)-N(3) 1.402(4)
C2)-C(4) 1.480(4) C(14)-C(16) 1.473(4)
C(3)-C(10) 1.502(4) C(15)-C(22) 1.500(4)
C(4)-C(9) 1.391(4) C(16)-C(21) 1.394(4)
C(4)-C(5) 1.406(4) C(16)-C(17) 1.397(4)
C(5)-C(6) 1.379(4) C(17)-C(18) 1.380(4)
C(5)-H(5) 0.9500 C(17)-H(17) 0.9500
C(6)-C(7) 1.382(4) C(18)-C(19) 1.384(4)
C(7)-0(1) 1.363(3) C(19)-0(2) 1.363(3)
C(7)-C(8) 1.395(4) C(19)-C(20) 1.388(4)
C(8)-C(9) 1.383(4) C(20)-C(21) 1.385(4)
C(10)-C(11) 1.531(4) C(22)-C(23) 1.521(4)
C(10)-H(10A) 0.9900 C(22)-H(22A) 0.9900
C(11)-C(12) 1.521(4) C(23)-C(24) 1.510(5)
C(11)-H(11A) 0.9900 C(23)-H(23A) 0.9900
C(12)-H(12A) 0.9800 C(24)-H(24A) 0.9800
C(25)-C(26) 1.513(11) C(27)-C(28) 1.489(5)
C(25)-H(25A) 0.9800 C(27)-H(27A) 0.9800
C(26)-0(3) 1.404(6) C(28)-0(4) 1.385(6)
C(26)-H(26A) 0.9900 C(28)-H(28A) 0.9900
N(2)-H(2A) 0.8800 N(4)-H(4A) 0.82(4)
O(1)-H(1) 0.8400 0(2)-H(2) 0.8400
0(3)-H(3) 0.8400 O(4)-H(4) 0.8400
O(5W)-H(5A) 0.73(4)
Atoms Angle Atoms Angle
C(1)-S(1)-C(3) 89.75(14) C(13)-S(2)-C(15) 89.77(14)
N(1)-C(1)-N(2) 125.003) N(3)-C(13)-N(4) 124.93)
N(1)-C(1)-S(1) 114.22) N(3)-C(13)-S(2) 114.4(2)
N(2)-C(1)-S(1) 120.8(2) N#)-C(13)-S(2) 120.6(2)
C(3)-C(2)-N(1) 115.3(3) C(15)-C(14)-N(3) 115.3(3)
C(3)-C(2)-C(4) 127.6(3) C(15)-C(14)-C(16) 128.03)
N(1)-C(2)-C(4) 117.1Q2) N(3)-C(14)-C(16) 116.5(2)
C(2)-C(3)-C(10) 132.9(3) C(14)-C(15)-C(22) 1323(3)
C(2)-C(3)-S(1) 109.3(2) C(14)-C(15)-S(2) 109.2(2)
C(10)-C(3)-S(1) 117.7Q2) C(22)-C(15)-S(2) 118.5(2)
C(9)-C(4)-C(5) 117.4(3) C21)-C(16)-C(17) 116.9(3)
C(9)-C(4)-C(2) 123.5(3) C21)-C(16)-C(14) 123.4(3)
C(5)-C(4)-C(2) 119.1(3) C(17)-C(16)-C(14) 119.7(3)
C(6)-C(5)-C(4) 121.4(3) C(18)-C(17)-C(16) 121.8(3)
C(6)-C(5)-H(5) 119.3 C(18)-C(17)-H(17) 119.1
C(4)-C(5)-H(5) 119.3 C(16)-C(17)-H(17) 119.1
C(5)-C(6)-C(7) 120.4(3) C(17)-C(18)-C(19) 120.3(3)
C(5)-C(6)-H(6) 119.8 C(17)-C(18)-H(18) 119.9
C(7)-C(6)-H(6) 119.8 C(19)-C(18)-H(18) 119.9
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Table 3 continued

Atoms Angle Atoms Angle
O(1)-C(7)-C(6) 122.6(3) 0(2)-C(19)-C(18) 118.6(3)
O(1)-C(7)-C(8) 118.3(3) 0(2)-C(19)-C(20) 122.3(3)
C(6)-C(7)-C(8) 119.2(3) C(18)-C(19)-C(20) 119.1(3)
C(9)-C(8)-C(7) 120.2(3) C(21)-C(20)-C(19) 120.2(3)
C(9)-C(8)-H(8) 119.9 C(21)-C(20)-H(20) 119.9
C(71)—C(8)-H(8) 119.9 C(19)-C(20)-H(20) 119.9
C(8)-C(9)-C4) 121.4(3) C(20)-C(21)-C(16) 121.8(3)
C(8)-C(9)-H(9) 119.3 C(20)-C(21)-H(21) 119.1
C(4)-C(9)-H(9) 119.3 C(16)-C(21)-H(21) 119.1
C(3)-C(10)-C(11) 114.1(3) C(15)-C(22)-C(23) 114.5(3)
C(3)-C(10)-H(10A) 108.7 C(15)-C(22)-H(22A) 108.6
C(11)-C(10)-H(10A) 108.7 C(23)-C(22)-H(22A) 108.6
H(10A)-C(10)-H(10B) 107.6 C(15)-C(22)-H(22B) 108.6
C(12)-C(11)-C(10) 111.9(3) H(22A)-C(22)-H(22B) 107.6
C(12)-C(11)-H(11A) 109.2 C(24)-C(23)-C(22) 112.93)
C(10)-C(11)-H(11A) 109.2 C(24)-C(23)-H(23A) 109.0
C(12)-C(11)-H(11B) 109.2 C(22)-C(23)-H(23A) 109.0
H(11A)-C(11)-H(11B) 107.9 H(23A)-C(23)-H(23B) 107.8
C(11)-C(12)-H(12A) 109.5 C(23)-C(24)-H(24A) 109.5
H(12A)-C(12)-H(12B) 109.5 H(24A)-C(24)-H(24B) 109.5
H(12A)-C(12)-H(12C) 109.5 C(23)-C(24)-H(24C) 109.5
C(26)-C(25)-H(25A) 109.5 C(28)-C(27)-H(27A) 109.5
H(25A)-C(25)-H(25B) 109.5 H(27A)-C(27)-H(27B) 109.5
0O(3)-C(26)-C(25) 111.5(6) C(28)-C(27)-H(27C) 109.5
0O(3)-C(26)-H(26A) 109.3 0O(4)-C(28)-C(27) 115.5(6)
C(25)-C(26)-H(26A) 109.3 0O(4)-C(28)-H(28A) 108.4
C(25)-C(26)-H(26B) 109.3 C(27)-C(28)-H(28A) 108.4
H(26A)-C(26)-H(26B) 108.0 H(28A)-C(28)-H(28B) 107.5
C(1)-N(1)-C(2) 111.6(2) C(13)-N(3)-C(14) 111.3(3)
C(1)-N(2)-H(2A) 120.0 C(13)-N(4)-H(4A) 116(3)
H(2A)-N(2)-H(2B) 120.0 H(4A)-N(4)-H(4B) 113(4)
C(7)-O(1)-H(1) 109.5 C(19)-0(2)-H(2) 109.5
C(26)-0(3)-H(3) 109.5 C(28)-0(4)-H(4) 109.5

about 10 days at room temperature. A yellow single crystal
of the title compound was selected and mounted in air onto
thin glass fibers. X-ray intensity data were measured at
173(2) K on a Bruker AXS SMART 1000 CCD diffrac-
tometer equipped with a graphite-monochromatized Mo K,
(A = 0.71073 A) radiation. The crystal parameters and
refinement data are listed in Table 1. Corrections for
incident and diffracted beam absorption effects were
applied using SADABS [5]. The structure was solved by
direct methods with SHELXS-97 [6] and expanded by
using Fourier difference techniques. The non-hydrogen
atoms were refined anisotropically. The hydrogen atoms
bonded to N(4) and water molecule were located in a dif-
ference Fourier map and refined isotropically, the Ujs,(H)
values were set equal to 1.5U.q(O) and 1.2U.4(N), respec-
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tively. Other hydrogen atoms were refined in the riding-
model approximation. The structure was refined by
full-matrix least-squares techniques on F* with SHELXL-
97 [7]. As a result, the atomic coordinates and equivalent
isotropic displacement parameters for non-hydrogen atoms
are given in Table 2. The selected bond lengths, bond
angles and hydrogen bonds are listed in Tables 3 and 4,
respectively.

Results and Discussion
The 'H NMR for the product is in good agreement with the

structure of (1). The spectrum showed a singlet at 6 9.54
due to the OH group on benzene ring. A broad singlet at ¢
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Table 4 Hydrogen bonds lengths (A) and bond angles (°) for the title

compound

D-H--A d(D-H) dH--A) dD--A) L(DHA)
N(2)-H(2A)---0(3) 0.88 221 2918(5) 1377
N(2)-H(2B)--O(5W)"  0.88 1.98 2.856(4) 172.0
N(4)-H(4A)---O@)" 0.82(4)  2.654)  3.199(4) 125(4)
N(4)-H@B)--O(D)  0.82(4) 2214)  3.008(4) 163(4)
O(1)-H(1)--0(2)" 0.84 1.87 27143) 1717
0(2)-H(Q2)--N(1)" 0.84 1.81 2.648(3) 176.6
O(3)-H(3)---N(4) 0.84 2.19 3.001(5) 161.7
O(4)-H(4)--N(3) 0.84 1.92 2.755(4)  170.0
O(5W)-H(5A)--0(4)  0.73(4) 1.97(4)  2.698(4) 176(6)

Symmetry codes: (i) x, y — 1, z; (i) —x + 1, y, —z + 1/2; (iii)
x4+ 1, =y+1,—z0Gv) —x+ 12, =y + 372, —z; (vi) x — 1/2,y +
172, z

\ _..\
)\
) N~ [ N —

Fig. 1 The molecular structure of (1), showing the atom-labeling
scheme. Displacement ellipsoids are drawn at the 50% probability
level. The water molecule lies on a crystallographic two-fold axis

7.07 corresponding to NH, proton. Two doublets in the
range of 6 6.78 (J = 8.4 Hz) and 6 7.29 (J = 8.4 Hz) are due
to the aromatic protons on the benzene ring. Propyl group
presenting as the side chain showed two triplets at 6 0.89 (J
= 7.6 Hz) and 6 2.62 (J = 7.6 Hz). Mass spectrum of (1)
showed the molecular ion peak at m/z 234, which is in
accordance with its base’s molecular formula C;,H;4N>OS,
and a base peak at m/z 163(100%) due to fragmentation of
M*-COCH,CH,CH;. IR spectrum of (1) showed absorp-
tion bands at 3265, 1630, 1583 and 1182 cm~ ! due to NH,,
C=N, C=C, C=S groups, respectively. The melting point of
compound (1) (base, m.p.: 203-204 °C.) is higher than its
hydrobromide [compound (2), m.p.: 165-166 °C], which is
quite different from the usual instance [8—10].

In the crystal structure of the title compound (Fig. 1),
the molecular contains two independent molecules of

Fig. 2 The hydrogen bonding diagram for the title compound

compound 1, two molecules of ethanol and a half molecule
of water, which is located on a two-fold rotation axis. For
the existence of solvent ethanol in the crystal structure,
C-C distances and anisotropic vibration factors in the
ethanol were restrained in the process of refinement.
Finally, The distance of highest peak (0.88 e A_3) from
H(26B) was 0.55 A. Compound (1) is composed by two
ring systems of phenol and thiazole. The dihedral angle
between the planes of the benzene and thiazole ring is
31.5(1)° in the molecular including S(1), and The dihedral
angle between the planes of the benzene and thiazole ring
is 31.1(2)° in the molecular including S(2).

The arrangement of the molecules in the unit cell is
shown in Fig. 2. The crystal is stabilized by the intermo-
lecular hydrogen bonds, which are N(4)—H(4B)--~O(1)iii
between the amino group of the thiazole ring and the
oxygen atom of a neighbouring molecule and O(2)-
H(2)--N(1)"" between the hydroxyl group of the phenyl
ring and the nitrogen atom of the thiazole ring. In addition,
the hydroxyl group of the phenyl ring also acts as a
hydrogen bond donor to another molecule’s oxygen atom,
forming the intermolecular hydrogen bond O(1)-H(1)---
o)™,

As it is shown in Fig. 2, the structure of the title com-
pound, C;,H4N,OS-EtOH-0.25H,0, comprises molecules
of the thiazole in an extensive hydrogen-bonding network
with ethanol molecules and water molecules (Table 4),
such as an intermolecular hydrogen bond O(4)-H(4)---N(3)
between the hydroxyl group of the ethanol molecule and
the nitrogen atom of the thiazole ring. The amino group of
the thiazole and the hydroxyl group of ethanol molecule
also form intermolecular hydrogen bonds of type N(4)-
H(4A)--04)" and O(3)-H(3)--N(4). Moreover, the
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formation of hydrogens bond between the crystallization
water molecule, the amino group of the thiazole and eth-
anol molecule were also observed [e.g. N(2)-H(2B)-
O(5W)!, O(5W)-H(5A)---O(4)].

Supplementary Material

CCDC-291112 contain the supplementary crystallographic
data for this paper. These data can be obtained free of
charge at http://www.ccdc.cam.ac.uk/conts/retrieving.html
[or from the Cambridge Crystallographic Data Centre
(CCDC), 12 Union Road, Cambridge CB2 1EZ, UK; fax:
+44(0)1223-336033; email:deposit@ccdc.cam.ac.uk].

Acknowledgments The work was supported by National Project of
Scientific and Technical Supporting Programs Funded by Ministry of
Science and Technology of China (No. 2006BAE01A01-4). Crystal-
lographic data for the structure reported in this paper have been
deposited at the Crystallographic Data Centre of Sun Yat-Sen
University.

@ Springer

References

1. Kazzouli SE, Berteina-Raboin S, Mouaddibb A, Guillaumeta G
(2002) Tetrahedron Lett 43:3193-3196
2. Narayana B, Raj KKV, Ashalatha BV, Kumari NS, Saroji BK
(2004) Eur J Med Chem 39:867-872
3. Holla BS, Malini KV, Rao BSN, Sarojini BK, Kumari NS (2003)
Eur J Med Chem 38:313-318
4. Yamaguchi K, Yada M, Tsuji T, Hatanaka Y, Goda K, Kobori T
(1999) Bioorg Med Chem Lett 9:957-960
5. Sheldrick GM (2004) SADABS. Program for the absorption
correction. University of Gottingen, Germany
6. Sheldrick GM (1997) SHELXS 97. Program for the solution of
crystal structure. University of Gottingen, Germany
7. Sheldrick GM (1997) SHELXL 97. Program for the refinement of
crystal structure. University of Gottingen, Germany
8. Xu JJ, Hu AX, Cao G (2007) Acta Crystallogr E 63:533-534
9. He DH, Cao G, Hu AX (2006) Acta Crystallogr E 62:5637-5638
10. Lynch DE, McClenaghan I, Light ME, Coles SJ (2002) Cryst Eng
5:123-136


http://www.ccdc.cam.ac.uk/conts/retrieving.html

	Synthesis and Crystal Structure of 2-Amino-4-(4-hydroxyphenyl)-5-propylthiazole Ethanol Solvate 0.25 Hydrate
	Abstract
	Introduction
	Experimental
	Synthesis of Compound (1)
	X-Ray Crystal Structure Determination

	Results and Discussion
	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


