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Abstract The crystal structures of the compounds 1-phenyl-

2-(1H-1,2,4-triazolo-yl)-3-phenyl-propen-1-one (2), and 2,

4-diphenyl-3-(1,2,4-triazolo-yl)-1H,4H-1,5-benzothiazepine (3)

were obtained by single crystal X-ray diffraction. Compound

2 crystallizes in the triclinic system with space group P - 1,

a = 8.5553(17) Å, b = 9.6229(19) Å, c = 9.924(2) Å, a =

106.16(3)�, b = 108.03(3)�, c = 105.14(3)�, V = 690.1(2) Å3,

Z = 2. The compound 3 crystallizes in the orthorhombic

system with space group Pbca, a = 12.904(3) Å, b =

15.864(3) Å, c = 19.140(4) Å, a = 90�, b = 90�, c = 90�,

V = 3918.3(14) Å3, Z = 8. H-bonds and p–p stacking are

the main non-bonding interactions in the molecular struc-

ture. Details of the synthesis, structures, and spectroscopic

properties of the two compounds are discussed.

Keywords 1,2,4-triazole � Benzothiazepine � Crystal

structure

Introduction

Since biological and pharmacological activities have been

noted for great number of heterocyclic aromatic cycles [1,

2], much attention has been paid to the synthesis of the

heterocyclic compounds incorporating one or more seven

membered rings [3]. Benzothiazepine compounds have

confirmed known, bioactivity bioactivities, and many

papers discussing the synthesis, structure–property rela-

tionships and the applications of such compounds have

been published [4]. It has been reported that compounds

bearing benzothiazepine moieties have shown anti-HIV

[5], anti-hypertensive [6], anti-depressant [7], and anti-

bacterial activity [8]. For instance, the drug diltiazem,

which elicits anti-hypertensive effect, contains ben-

zothiazepine as its structural subunit [9].

In addition, 1H-1,2,4-triazole derivatives represent an

interesting class of heterocycles. Compounds containing

1H-1,2,4-triazole moiety have received considerable

attention among medicinal chemists because molecules

with these structural features have been found to show a

broad range of potent biological activities, such as anti-

hypertensive, antifungal [10] and antibacterial [11]. Com-

pounds containing the 1H-1,2,4-triazole ring system are

also well known to be highly active as fungicides [12],

especially on the Basidiomycete and Ascomycete groups of

fungi. In view of these facts and in order to search for new

fused heterocyclic compounds with improved bioactivity,

the present investigation deals with the synthesis of novel

benzothiazepine system bearing 1,2,4-triazole moiety, as

outlined in Scheme 1, which might have useful biological

and therapeutic activities. The crystal structures of 2 and 3

determined by single-crystal X-ray diffraction are reported.

Experimental

Reagents and Apparatus

All reagents were of commercial availability. Reactions

were monitored by thin-layer chromatography (TLC).
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Melting points were measured on a mettler FP-5 capillary

melting point apparatus and were uncorrected. Elemental

analyses were performed on a Perkin-Elmer 2400 ele-

mental analyzer. The IR spectra were determined using

potassium bromide pellets on a Bruker Equinox 55 FT-IR

spectrophotometer. The 1HNMR spectra were recorded on

a Varian Inova-400 spectrophotometer using TMS as an

internal standard. EI-ms spectra were recorded with an

Agilent 5975 apparatus. X-ray crystal structures were

obtained using R-AXIS SPIDER X-ray diffraction.

The Synthesis of a-Phenyl-2-(1H-1,2,4-triazolo-yl)

ethanone 1

Intermediate 1 was prepared according to the reported

method [13].

Compound 1: White crystals, Yield 65.92%,

m.p.121.4–122.4 �C.

The Synthesis of 1-Phenyl-2-(1H-1,2,4-triazolo-yl)-

3-phenyl-prop-en-1-one 2

The procedure according to the literature [14].A solution of

benzaldehyde (0.02 mol), a-aryl-2-(1H-1,2,4-triazolo-1yl)

ethanone(0.02 mol), and piperidine (0.5 mL) in toluene

(80 mL) was refluxed for 7 hunder nitrogen atmosphere and

during that time, the generated water was removed with a
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Scheme 1 Synthetic process of the title compound

Table 1 Summary of structure determination of compounds 2 and 3

CCDC deposition number 762788 762789

Formula C17H15N3O C23H17N4S

Formula weight 277.32 381.47

Crystal size(mm) 0.690 9 0.580 9 0.270 0.691 9 0.374 9 0.060

Crystal colour Colorless Colorless

Crystal system Triclinic Orthorhombic

Space group P - 1 Pbca

Unit cell dimensions [A�] and angles (�)

a (Å) 8.5553 (17) 12.904 (3)

b (Å) 9.6229 (19) 15.864 (3)

c (Å) 9.6229 (19) 19.140 (4)

a (�) 9.6229 (19) 90

b (�) 9.6229 (19) 90

c (�) 9.6229 (19) 90

Volume (Å3) 690.1 (2) 3918.3 (14)

Z 2 8

Density (calculated) (Mg/m3) 1.335 1.293

Absorption coefficient (l) 0.086 0.181

F(000) 292 1592

Theta range for data collection 3.57–25.03� 3.16–25.03�
Index ranges -10 B h B 10, -11 B k B 9, -11 B l B 11 -15 B h B 15, -18 B k B 18, -22 B l B 22

Reflections collected/unique 5425/2423 27623/3461

R(int) 0.0425 0.0921

Absorption correction T(max), T(min) 0.9769; 0.9428 0.9513; 0.9085

Refinement method Full-matrix least-squares on F2 Full-matrix least-squares on F2

Goodness of fit ref 1.100 1.017

Final R indices [I [ 2.0 r(I)] R1 = 0.0507, wR2 = 0.1511 R1 = 0.0625, wR2 = 0.1513

R indices(all data) R1 = 0.0574, wR2 = 0.1578 R1 = 0.1124, wR2 = 0.1770

Largest diff. Pesk and hole 0.162 and -0.512 e Å-3 0.309 and -0.339 e Å-3
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Dean-Stark trap. After completion of the reaction, the sol-

vent was evaporated off at reduced pressure. The residue was

purified by silica gel column chromatography with ethyl

acetate/light petroleum (V:V = 1:1). A colorless crystal of

compound 2 was cultured from ethyl acetate and petroleum.

Compound 2: colorless crystals, Yield 76.2%; m.p.

129.8–130.6 �C, 1HNMR(CDCl3, 400 MHz) d: 8.192(s, 1H,

Triazole-H), 8.152(s, 1H, Triazole-H), 7.838(s, 1H, C=CH),

7.820 * 6.914 (m, 10H, Ar–H); IR(KBr) t: 3112, 3062

(Ar–H), 1647(C=O), 1499, 1447, 1419(C=N, C=C) cm-1;

MS(EI) m/z(100%):275(M?), 247, 178, 146, 116,

105(100%), 77.

Anal.Calcd. for C17H15N3O: C, 74.17; H, 4.76; N,

15.26; O, 5.81; Found C, 15.28; H, 4.878; N, 15.28.

The Synthesis of Compound 2,4-Diphenyl-3-(1,2,

4-triazolo-yl)-1H,4H-1,5-benzothiazepine 3

To a solution of chalcone (4.0 mmol) in methanol

(60 mL) was added o-aminothiophenol (4.0 mmol). The

reaction mixture was kept under stirring at room tem-

perature for 0.5 h.The mixture was heated under reflux for

20–30 min and then added CF3COOH (1.2 mL). The

refluxing was continued for 5–6 h. About half of the

solvent was distilled off and the resulting mixture was

allowed to stand at room temperature. The crystalline

solid product thus separated by filtered, washed by cold

methanol and dried. The crude compound was recrystal-

lized from methanol.

Fig. 1 a Molecular structure of

2. b Packing diagram of 2
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Compound 3: Colorless crystals, Yield 72.7%. m.p.209–

211 �C. 1HNMR (CDCl3, 400 MHz) d: 8.00–6.70 (m,

16H), 6.10(m, 0.5H), 5.88–5.85 (d, J = 12.0 Hz, 0.5H),

5.55–5.52 (d, J = 12.0 Hz, 0.5H), 5.43 (m, 0.5H); IR

(KBr): 3244, 3050, 1672, 1587, 1475, 699 cm-1; MS

(70 eV) m/z (%): 382 (M?), 313, 212 (100), 109, 65, 51;

Anal.Calcd. for C23H17N4S: C, 72.22; H, 4.74; N, 14.65;

Found C, 72.04; H, 4.817; N, 14.57;

X-ray Crystallography

The X-ray diffraction data of 2 and 3 were collected

on crystals of approximate dimensions 0.690 9 0.580 9

0.270 mm and 0.691 9 0.374 9 0.060 mm respectively

using a Rigaku R-axis Spider diffractometer with graphite-

monochromated MoKa radiation at 293(2) K. All calcula-

tions were carried out with the aid of the SHELXS-97 [15]

Table 2 Selected bond lengths (Å), bond angles (�), and torsion angles (�) for compound 2 and 3

Compound 2 [bond lengths (Å)]

N(1)–C(11) 1.339(2) C(3)–C(8) 1.471(2)

N(1)–N(2) 1.3517(18) C(4)–C(6) 1.491(2)

N(1)–C(6) 1.4340(18) C(4)–C(7) 1.495(2)

O(1)–C(4) 1.2172(18) N(2)–C(17) 1.304(2)

C(3)–C(6) 1.335(2) C(11)–N(3) 1.304(2)

N(3)–C(17) 1.343(3) C(8)–C(10) 1.399(2)

Compound 3 [bond lengths (Å)]

S(1)–C(6) 1.756(4) N(1)–C(5) 1.417(4)

S(1)–C(7) 1.835(3) N(3)–C(15) 1.318(4)

N(2)–C(16) 1.321(4) N(4)–C(16) 1.315(4)

N(2)–N(3) 1.367(3) N(4)–C(15) 1.339(4)

N(2)–C(8) 1.441(4) C(7)–C(8) 1.502(4)

N(1)–C(23) 1.394(4) C(8)–C(23) 1.339(4)

C(7)–C(9) 1.520(4) C(11)–C(12) 1.373(6)

Compound 2 [bond angles (�)]

C(11)–N(1)–N(2) 109.21(14) O(1)–C(4)–C(6) 119.19(15)

C(11)–N(1)–C(6) 129.15(14) O(1)–C(4)–C(7) 119.53(14)

N(2)–N(1)–C(6) 121.56(13) C(6)–C(4)–C(7) 121.23(14)

C(6)–C(3)–C(8) 130.25(14) C(3)–C(6)–N(1) 121.78(14)

C(3)–C(6)–C(4) 124.83(14) N(1)–C(6)–C(4) 113.32(13)

C(11)–N(3)–C(17) 103.24(16) C(17)–N(2)–N(1) 102.52(15)

N(2)–C(17)–N(3 114.94(17) N(3)–C(11)–N(1) 110.07(17)

Compound 3 [bond angles (�)]

C(6)–S(1)–C(7) 101.60(15) C(8)–C(7)–C(9) 115.5(3)

C(23)–N(1)–C(5) 128.5(3) C(8)–C(7)–S(1) 113.3(2)

C(6)–C(5)–N(1) 124.2(3) C(9)–C(7)–S(1) 111.7(2)

C(5)–C(6)–S(1) 121.5(3) C(23)–C(8)–N(2) 116.5(3)

C(23)–C(8)–C(7) 131.3(3) N(2)–C(8)–C(7) 112.1(2)

C(8)–C(23)–N(1) 128.1(3) C(8)–C(23)–C(17) 121.7(3)

Compound 2 [torsion angles (�)]

C(11)–N(1)–C(6)–C(3) 116.8(2) O(1)–C(4)–C(6)–N(1) 9.2(2)

C(11)–N(1)–C(6)–C(4) -60.2(2) C(7)–C(4)–C(6)–C(3) 9.6(2)

O(1)–C(4)–C(6)–C(3) -167.72(15) C(7)–C(4)–C(6)–N(1) -173.40(12)

Compound 3 [torsion angles (�)]

C(23)–N(1)–C(5)–C(6) 52.8(5) C(6)–S(1)–C(7)–C(8) 69.5(2)

N(1)–C(5)–C(6)–S(1) -2.3(4) S(1)–C(7)–C(8)–C(23) -28.8(4)

C(7)–S(1)–C(6)–C(5) -59.6(3) C(7)–C(8)–C(23)–N(1) -4.7(6)

C(5)–N(1)–C(23)–C(8) -24.8(5) S(1)–C(7)–C(8)–N(2) 151.0(2)
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Table 3

Intermolecular interactions (Å) in the compound 2

D–H���A D–H H���A D���A D–H���A
C(10)–H(10A)���N(1) 0.93 2.49 3.029(2) 117

C(16)–H(16A)���O(1)a 0.93 2.46 3.360(2) 164

Intermolecular interactions (Å) in the compound 3

D–H���A D–H H���A D���A D–H���A
N(1)–H(1A)���N(4)b 0.86 2.31 3.118(4) 156

C(10)–H(10A)���Cg(2)c 0.93 2.93 3.651(4) 136

a 1 - x, 2 - y, 2 - z. b 5/2 - x, 1/2 ? y, z. c 2 - x, -1/2 ? y, 1/2 - z; Cg(2) is the center of gravity of ring C1–C6

Fig. 2 a Molecular structure of

3. b Packing diagram of 3
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and PLATON [16], programs and refinements on F2 were

performed by full-matrix least-squares techniques with

equivalent isotropic displacement parameters for the non-

hydrogen atoms. A summary of the crystallographic data

and details of the structure refinements are listed in

Table 1.

The X-ray data for compounds 2 and 3 respectively have

been deposited with Cambridge Crystallographic Data Centre

as CCDC 762788 and CCDC 762789. These data can be

obtained free of charge from Cambridge Crystallographic

Data Centre (CCDC)12 Union Road, Cambridge CB2 1EZ,

UK; phone: ?44(0)1223-336408;fax: ?44(0)1223-336033;

email: deposit@ccdc.cam.ac.uk; http://www.ccdc.cam.ac.uk.

Results and Discussion

The molecular structure of the compound 2 is exhibited in

Fig. 1. The dihedral angle between the benzene ring plane

(C7–C16) and the plane (O1–C4–C6–C3) is 49.3�, the

plane (C8–C10) and the plane(O1–C4–C6–C3) is157.2�,

while the triazole ring plane and the plane (O1–C4–C6–C3)

is 61.5�. The bond length in this compound of C(3)–C(6),

1.335(2) Å, O(1)–C(4), 1.2172(18) Å, C(4)–C(6), 1.491(2) Å,

C(4)–C(7), 1.495(2) Å and N(1)–C(6), 1.4340(18) Å,

indicates it is a double bond between C(3) and C(6), as well

as O(1) and C(4) (Table 2). Besides, the data of above

suggests that the length of these two double bonds are

much longer than the corresponding length of the normal

double bond, and also demonstrates that the length of these

three single bonds are a little shorter than the correspond-

ing length of the normal single bond. In conclusion, there

is, predicatively, a conjugate system in this molecule. In

this molecule, the packing in this compound is held toge-

ther by C–H���N, C–H���O hydrogen bonds and three

C–H���Cg (p-Ring). In addition, existence weak p–p
stacking interactions between triazole and benzene ring

(C7–C16) of intermolecules are observed. The distance

between the centroids of interacting rings is Cg(1)���
Cg(1) = 3.9237(15) Å (1 - x, 2 - y, 1 - z), Cg(3)���
Cg(3) = 3.9035(14) Å (1 - x, 1 - y, 2 - z) (Table 3).

[Cg(1) = center of gravity of the triazole ring;

Cg(3) = center of gravity of the benzene ring (C7–C16)].

The structure of the crystal 3 is displayed in Fig. 2.

There is a seven-membered ring in the molecule. 1,5-

Benzothiazepine ring is characterized by the endocyclic

torsion angles (enumerated clockwise and starting with

N(1)–C(5)–C(6)–S(1)): -2.3(4), 52.8 (5), -24.8(5), -4.7(6),

-28.8(4), 69.5(2), -59.6(3) (Table 2). The four atoms of

C(5), C(6), C(7) and C(8) are closely coplanar, while S(1),

N(1) and C(23) are above the plane, with their deviations

being 0.5905, 0.2790 and 0.1674 Å, respectively. Therefore,

according to the data, the seven-membered ring adopts a

boat-like conformation. The bond length in this ring of

C(23)–C(8), 1.339(4) Å and C(7)–C(8), 1.502(4) Å, indicates

it is a double bond between C(23) and C(8) (Table 2).

The dihedral angle between the benzene ring planes

(C1–C6) and the thiazepine ring planes (N1–C5–C6–S1–

C7–C8–C23) is 29.8�, while the angle is 67.8� between the

benzene ring plane (C1–C6) and triazole ring plane. In this

molecule, the packing in compound 3 is held together by a

N–H���N hydrogen bond and a C–H���Cg (p-Ring). In

addition, weak p–p stacking interactions are observed

between triazole ring and benzene ring (C17–C22). The

distance between the centroids of interacting rings is

Cg(1)���Cg(4) = 4.104(2) Å (x, y, z) (Table 3). [Cg(1) =

center of gravity of the triazole ring; Cg(4) = center of

gravity of the benzene ring (C17–C22)]. The existence of

H-bonding and weak p–p stacking interaction in the

molecular structure is great helpful to stabilize the crystal

packing.

Acknowledgements The authors thank the National Natural Sci-

ence Foundation of China (No: 20562011, 20662009) for financial

support.

References

1. Catarzi D, Colotta V, Varano F, Filacchioni G, Galli A, Costagli
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A, Costagli C, Carlà V (2004) J Med Chem 47:262–272

3. Kumar RR, Perumal S (2007) Tetrahedron 63:7850–7857

4. Santo RD, Costi R (2005) IL FARMACO 60:385–392

5. Grandolini G, Perioli L, Ambrogi V (1999) Eur J Med Chem

34:701

6. Levai A (1999) Pharmazie 54:719

7. Darias V, Sanchez Mateo CC, Exposito Orta MA, Albertos LM,

Diaz JA, Vega S (1999) Pharmazie 54:783

8. Naik VR, Naik HB (1999) Asian J Chem 11:661

9. Piselli FL, Boschi P, Navoni C (1995) Chem Abstr 121:9433. EP

594101

10. Tanoury GJ, Senanayake CH, Hett R, Kuhn AM, Kessler DW,

Wald SA (1998) Tetrahedron Lett 39:6845

11. Sui Z, Guan G, Hlasta DJ, Macielag MJ, Foleno BD, Goldsch-

midt RM, Loeloff MJ, Webb GC, Barrett JF (1998) Bioorg Med

Chem Lett 8:1929

12. Buchenauer H (1977) Proc Br Crop Protect Conf 2:699

13. Yang DB, Liu FM, Ding F, Shen SW, Zhou YL, Ye JW, Fei TH

(2008) J Hangzhou Normal Univ (Nat Sci Edn) 7:4

14. Shi YN, Yang Y, Fang JX (1996) Chem J Chin Univ 17:1578

15. Sheldrick GM (1997) SHELXS-97. Program for crystal structure

refinement. University of Gottingen, Germany

16. Spek AL (2008) PLATON. A multipurpose crystallographic tool.

Utrecht University, Utrecht, TheNetherlands

490 J Chem Crystallogr (2011) 41:485–490

123

http://www.ccdc.cam.ac.uk

	Synthesis and Crystal Structure of Compound 1-Phenyl- 2-(1H-1,2,4-triazolo-yl)-3-phenyl-propen-1-one and 1-Diphenyl- 3-(1,2,4-triazolo-yl)-1H,4H-1,5-benzothiazepine
	Abstract
	Introduction
	Experimental
	Reagents and Apparatus
	The Synthesis of alpha -Phenyl-2-(1H-1,2,4-triazolo-yl) ethanone 1
	The Synthesis of 1-Phenyl-2-(1H-1,2,4-triazolo-yl)- 3-phenyl-prop-en-1-one 2
	The Synthesis of Compound 2,4-Diphenyl-3-(1,2, 4-triazolo-yl)-1H,4H-1,5-benzothiazepine 3

	X-ray Crystallography
	Results and Discussion
	Acknowledgements
	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


