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A boron-chelate assisted methodology was applied to the synthesis of di[pyrazol-3(5)-ylJmethane and 1,1',2,2"-tetra[pyrazol-3(5)-yl]-
ethane from acetylacetone or tetraacetylethane, N,N-dimethylformamide dimethy] acetal and hydrazine hydrate.

Dipyrazolyl- and tripyrazolylmethanes are regarded as attractive
polydentate ligands for the preparation of metal complexes.
These compounds are recognized as structural isomers because
different pyrazolic atoms may be bonded to methylene or methane
carbon atom. Di(pyrazol-1-yl)methane 1 and tri(pyrazol-1-yl)-
methane 2 and their derivatives are mostly studied among these
ligands.! Both 1 and 2 have a similar structure to (pyrazol-1-yl)-
borates,> in which boron atom occupies the carbon position,
widely used in coordination chemistry.
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A series of publications concerned Pt complexes of 4,4"-di-
pyrazolylmethane, which were tested for cytotoxic activity ana-
loguos to the well known ‘cisplatin’.3

In contrast, very little is known about dipyrazol-3(5)-ylmethane
(DPM), which should be considered as potential chelating ligand.
The only synthetic scheme for obtaining DPM was described.*
It involves the nitrosation of N,N'-dibenzoyltrimethylenediamine
followed by decomposition of the reaction product to afford
bis(diazopropane) and further cyclization of the latter com-
pound with acetylene under pressure.

Here we present a convenient synthesis of DPM and
1,1',2,2"-tetra[pyrazol-3(5)-ylJethane applying the boron-chelate
assisted methodology. Recently, the ability of amide acetals to
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Scheme 1 Reagents and conditions: i, 2 equiv. DMF DMA, toluene, reflux,

20 min; ii, N,H,-H,0, EtOH, reflux, 3 h; iii, DMF DMA, THF, 20 °C, 2 h;
iv, DMF DMA, toluene, reflux, 20 min.
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react with difluoroboron aroylacetonates at the exocyclic methyl
group was used in the synthesis of 5-aroylmethylpyrazoles.’
N,N-Dimethylformamide dimethyl acetal (DMF DMA) is able
to condense at both methyl groups of difluoroboron acetyl-
acetonate’ under refluxing in toluene to result in the formation
of bisdimethylaminovinyl derivative 4. Note that DMF DMA
condenses at methylene group of free acetylacetone to give
3-[(dimethylamino)methylene]pentane-2,4-dione.

Intermediate monocondensation product 5 can be isolated
under the action of an equvalent of amide acetal on difluoro-
boron complex 3 in THF at room temperature and transformed
into 4 by refluxing with DMF DMA in toluene (Scheme 1).#

Compounds 4 and 5 are stable crystalline solids in air and are
soluble in DMF, DMSO, pyridine, chloroform and acetone. Both
of the ''B NMR spectra show the signals for four coordinated B
at ~0 ppm, and their mass spectra contain molecular ion peaks

 The starting chelate of acetylacetone was obtained using butoxydifluoro-
borane?® as borylating agent prepared in situ from BF;-OEt, and (BuO),B
in a 2:1 ratio. Tetraacetylethane was synthesized as described earlier.”

'H and 13C NMR spectra were recorded on a Bruker WM-250 instrument
(250 and 63 MHz, respectively) at 25 °C. ''B NMR spectra were recorded
on a Bruker AC-200P instrument (64 MHz) with BF;-OEt, as the internal
standard. Mass spectra were measured on a Kratos MS-30 instrument
(EIL, 70 eV). IR spectra were obtained on a Specord M-82 instrument
(KBr pellets).

For 3: BF;-OEt, (0.1 mol) was slowly added to a solution of acetylacetone

(0.15 mol) and (BuO);B (0.05 mol) in 10 ml of diethyl ether and the
mixture was remained at room temperature for 16 h. The solvent was
removed and the residue was cooled in the frost chamber. The sediment
thus formed was filtered off and washed with 10 ml of light petroleum.
White crystals of chelate 3 were obtained in 91% yield after sediment
crystallization from diethyl ether; mp 43 °C (lit.:® mp 43 °C from chloro-
form-lygroin). 'B NMR (CHCl,) 0: 0.43.
* For 4: difluoroboron chelate 3 (10 mmol) was suspended in 15 ml of
toluene containing DMF DMA (25 mmol). The suspension was refluxed
for 20 min. The sediment thus formed was filtered off, washed with 5 ml
of diethyl ether and purified by flash chromatography (silica gel Silpearl,
eluent: acetonitrile). Yield 75%, mp 273-275 °C (toluene—acetonitrile).
'THNMR (CDCl,) 6: 2.92 (br. s, 12H, NMe,), 4.75, 7.71 (2d, 4H, CH=,
J 11.8 Hz), 5.18 (s, 1H, CH). '"B NMR (MeCN) 6: 1.03. IR (v/cm™):
2928, 1628, 1520. MS, m/z [I,,(%)]: 258 [M]* (47), 239 (4), 214 (20).
Found (%): C, 51.24; H, 6.61; N, 10.74. Calc. for C,,;H,;BF,N,0, (%):
C,51.19; H, 6.64; N, 10.85.

For 5: yield 90%, mp 130-131 °C (EtOH). 'H NMR (CDCl;) d: 2.07
(s, 3H, Me), 2.99, 3.25 (2s, 6H, NMe,), 4.84, 8.02 (2d, 2H, 2CH=,
J 12.2 Hz), 5.43 (s, 1H, CH). "B NMR (MeCN) 4: 0.97. IR (v/cm™):
2962, 1576. MS, m/z [14(%)]: 203 [M]* (83), 188 [M — Mel* (23), 184
[M -FJ* (39), 159 [M — NMe,]* (93). Found (%): C, 47.62; H, 6.13;
N, 6.54. Calc. for CgH,BF,NO, (%): C, 47.34; H, 5.96; N, 6.90.
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[M]*. There is one set of signals in 'H NMR spectra (CDCls)
containing NMe, group protons singlets at ~3.0 ppm and CH
group of chelate ring protons singlets at ~5.2-5.4 ppm. The
coupling constants value for doublets at 4.8 and 7.7-8.0 ppm
of dimethylaminovinyl group protons in compounds 4 and 5 is
~12 Hz that indicates the E-configuration of these enamines.

Chelate complex 4 reacts with 2 equiv. of hydrazine hydrate
under refluxing in ethanol to form dipyrazolylmethane 6.8 Com-
pound 6 was isolated as white crystalline solid, which is well
soluble in DMSO, acetonitrile, ethanol, ethyl acetate, dioxane
and acetone, poorly soluble in chloroform and diethyl ether and
insoluble in hexane. The 'H NMR spectrum of 6 ([?Hg]DMSO)
shows CH, protons as a singlet at 3.91 ppm, the pyrazole ring
protons H(3) and H(4) at 7.49 and 6.02 ppm, respectively, and
the NH proton as a broad singlet at 12.5 ppm. Similar approach
was applied to the synthesis of compound 10 containing four
pyrazole rings. Tetraacetylethane was transformed into crystalline
binuclear chelate 7. Condensation of compound 7 with an excess
of DMF DMA in DMF at 90 °C yielded 8 with four dimethyl-
aminovinyl fragments in the molecule. (Intermediate chelate 9
was isolated under the action of 2 equiv. of acetal on bis-f-di-
ketonate 7 in THF at room temperature.) Heterocyclization of 8
with the participation of all four dimethylaminovinyl fragments
proceeds under refluxing in ethanol with an excess of hydrazine
hydrate, delivering 1,1',2,2"-tetra[pyrazol-3(5)-yl]ethane 10
(Scheme 2).1

Compound 10 is insoluble in organic solvents other than
DMSO. In its '"HNMR spectrum ([?H¢]DMSO) the aliphatic

§ For 6: chelate 4 (1 mmol) was suspended in 5 ml of ethanol containing
hydrazine hydrate (0.2 ml). The suspension was refluxed for 3 h. After
removal of ethanol, 10 ml of aqua was added to the residue and extracted
with ethyl acetate (3x10 ml). The combined extracts were dried over
Na,SO,, filtered and concentrated and the residue was crystallized from
chloroform. Yield 52%, mp 128-129 °C (lit.:> mp 129 °C from dioxane).
IR (v/em™): 3184, 3112, 2972, 2980, 1584, 1540, 1476. MS, m/z [I(%)]:
148 [M]* (100), 119 [M — N,I* (53), 94 [M - 2N,]* (29). Found (%): C,
56.69; H, 5.62; N, 37.67. Calc. for C;HgN, (%): C, 56.74; H, 5.44; N, 37.81.
1 Chelate 7 was synthesized analogously to 3 from tetraacetylethane
(27.9 g, 0.15mol), (BuO);B (27 ml, 0.1 mol) and BF;-OEt, (25 ml,
0.2 mol) in 10 ml THE. The sediment thus formed was filtered off and
crystallized from acetonitrile. White crystals of 7 were obtained. Yield
40.5 g (92%), mp > 300 °C (decomp.). 'HNMR (CDCl,) d: 2.25 (s,
4Me). "B NMR (CHCly) 6: 0.06. IR, (v/cm™'): 2936, 1584, 1492, 1360.
MS, miz [1,4(%)]: 294 [M]* (9), 180 (20), 165 (55). Found (%): C, 41.15;
H, 4.24. Calc. for C,)H,,B,F,0, (%): C, 40.88; H, 4.12.

For 8: a solution of chelate 7 (0.5 mmol) and DMF DMA (2 mmol) in
5 ml DMF was stirred at 90 °C for 3 h. The solvent was removed, and
the residue was purified by flash chromatography (silica gel Silpearl,
eluent: acetonitrile) to give pure compound 8. Yield 61%, mp > 300 °C
(decomp.). 'HNMR ([?H]DMSO) 6: 2.71, 3.13 (2br. s, 24H, NMe,), 4.70,
7.61 (d, 4H, CH=, J 12.2 Hz). '"B NMR (MeCN) 6: 1.05. IR (v/cm™'):
2916, 1612, 1508. MS, m/z [1,4(%)]: 514 [M]* (3), 400 (5). Found (%):
C, 51.62; H, 6.18; N, 10.98. Calc. for C,,H;,B,F,N,0, (%): C, 51.40;
H, 6.27; N, 10.90.

For 9: yield 76%, mp > 300 °C (EtOH, decomp.). 'H NMR (CDCl,) 6:
2.00 (s, 6H, Me), 2.97, 3.28 (2s, 12H, NMe,), 4.90, 8.08 (2d, 4H, CH=,
J 12.2 Hz). "B NMR (MeCN) 9: 0.92. IR (v/cm'): 2920, 1520. MS, m/z
[1,e(%)]: 404 [M]* (3), 335 (5), 290 (10). Found (%): C, 47.32; H, 5.75;
N, 5.58. Calc. for C,4(H,,B,F,N,O, (%): C, 47.57; H, 5.49; N, 5.73.

1,1'2,2"-Tetra[pyrazol-3(5)-ylJethane 10 was synthesized analogously
to dipyrazolylmethane 6 from chelate 8 (257 mg, 1 mmol) and 0.5 ml of
hydrazine hydrate. The bright-brown sediment thus formed after cooling
of the reaction mixture was filtered off, washed with 5 ml of hot water
followed by 5 ml of ethanol and dried in a vacuum. Crystalline 10 (72 mg)
was obtained; yield 49%, mp ~270 °C (sublimation). 3C NMR ([?’Hg]DMSO)
0:41.6,102.9, 131.8, 149.4. IR (v/cm™'): 3148, 3040, 2968, 2912, 1528,
1450. MS, m/z [1,4(%)]: 294 [M]* (3), 147 [M/2]* (100). Found (%):
C, 57.31; H, 4.53; N, 38.25. Calc. for C;,H,Ng (%): C, 57.13; H, 4.79;
N, 38.07.

Scheme 2 Reagents and conditions: i, 4 equiv. DMF DMA, DMF, 90 °C,
3 h; ii, 4 equiv. N,H,-H,0, EtOH, reflux, 3 h; iii, 2 equiv. DMF DMA,
THEF, 20 °C, 2 h; iv, 2 equiv. DMF DMA, DMF, 90 °C, 3 h.

proton is shifted ~1 ppm downfield and the singlet appears at
4.97 ppm. Note that both of the signals for the pyrazole ring
protons at 6.06 and 7.29 ppm and singlets for the NH protons
are broadened due to the tautomerism of heterocyclic rings. This
fact was confirmed by the narrow signals of the CH protons and
broad signals of the NH protons while recording the 'H NMR
spectra under heating. Acylation of DPM under the action of an
excess of acetic anhydride proceeds regioselectively to give
symmetric diacetyl derivative 11 (Scheme 3).7" The location of
both acetyl groups in the molecule of di(1-acetyl-pyrazol-3-yl)-
methane 11 was proved with HMBC 'H-{'’N} NMR spectro-
scopy. The correlation between the CH, protons at 3.99 ppm
and the down shifted N atom at —80 ppm observed in HMBC
spectra testifies that the N atom the nearest to CH, group has
pyridine but not pyrrole character.
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Scheme 3 Reagents and conditions: Ac,0, MeCN, reflux, 4 h.

Compounds 6, 10 and 11 may be considered as potential
bi- and tetradentate ligands for preparation of coordination com-
pounds with metals. Furthermore, they are convenient blocks for
the construction of heterocyclic systems. The first representative
of new tricyclic system, 9-dimethylamino-4H,9H-dipyrazolo-
[1,5-¢:5",1'-f]pyrimidine 12, was synthesized from 6 and DMF
DMA in the presence of DBU in 69% yield (Scheme 4).#

The structure of 12 was confirmed by IR, 'H and 13C NMR
spectroscopy and 2D {'H-13C} NMR spectroscopy. Thus, there

T For 11: a solution of 6 (148 mg, 1 mmol) and Ac,0 (0.3 ml, 3 mmol)
in 3 ml of acetonitrile was refluxed for 4 h. Colourless needles of 11 thus
formed after cooling of the reaction mixture were filtered off and washed
with diethyl ether. Yield 70%, mp 154-155 °C. 'H NMR (CDCly) o:
2.60 (s, 6H, 2Me), 3.99 (s, 2H, CH,), 6.24 [d, 2H, C(4), J 2.8 Hz], 8.10
[d, 2H, C(5), J 2.8 Hz]. "N NMR (CDCl,) d: —142, -80. IR (v/cm™'):
3136, 3112, 3016, 2936, 1728, 1548. MS, m/z [I,,(%)]: 232 [M]* (9),
190 [M — Ac + H]* (78), 148 [M — 2Ac + 2H]* (100). Found (%): C, 56.80;
H, 5.34; N, 24.35. Calc. for C; H;,N,0, (%): C, 56.89; H, 5.21; N, 24.12.
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Scheme 4 Reagents and conditions: DMF DMA, DBU, toluene, reflux, 2 h.

are a weak molecular ion [M]* peak and an intensive [M —NMe, |*
ion peak in the mass spectrum. The singlet for NMe, protons at
2.29 ppm, two doublets of CH, protons at 4.11 and 4.29 ppm
with coupling constant 20.5 Hz are observed in 'H NMR spectra.
Signal of H(9) is located at 7.00 ppm and both of H, and Hg
protons from two pyrazole rings appear as one set at 7.64 and
6.21 ppm. The 3C NMR spectrum (the signals were ascribed
according to HMBC method) shows the CH, carbon at 21.0 ppm,

* 9-Dimethylamino-4H,9H-dipyrazolo[ 1,5-c:5'", 1'-f[pyrimidine 12. DPM
6 (148 mg, 1 mmol) was suspended in a solution of DMF DMA (0.2 ml,
1.5 mmol) in 3 ml of toluene and two drops of DBU were added. The
mixture was refluxed for 2 h. After removal of the solvent, the residue
was dissolved in CHCI; and filtered off through the thin layer of silica
gel. Chloroform was removed and 152 mg of compound 12 as colourless
needles were obtained by crystallization of the residue from hexane.
Yield 69%, mp 115-116 °C. IR (v/cm™'): 3104, 2948, 2828, 2780, 1552,
1484, 1460. MS, m/z [I,4(%)]: 203 [M]* (3), 159 [M — NMe,]* (62).
Found (%): C, 59.15; H, 6.51; N, 34.32. Calc. for C;,H3N5 (%): C, 59.10;
H, 6.45; N, 34.46.

the NMe, carbons at 38.0 ppm and the CH carbons at 88.0 ppm.
Downfield signals at 102.5 and 140.6 ppm are assigned to the
pyrazole ring carbon atoms C(3), C(5) and C(2), C(6) respec-
tively. Signal at 135.0 ppm is assigned to quaternary carbon atoms.

References

1 (a) S. Trofimenko, J. Am. Chem. Soc., 1970, 92, 5118; (b) C. Pettinari
and R. Pettinari, Coord. Chem. Rev., 2005, 249, 525; (c) C. Pettinari and
R. Pettinari, Coord. Chem. Rev., 2005, 249, 663.

2 (a) S. Trofimenko, J. Am. Chem. Soc., 1967, 89, 3170; (b) S. Trofimenko,

Acc. Chem. Res., 1971, 4, 17; (¢) S. Trofimenko, Chem. Rev., 1972, 72, 497.

(a) J. A. Broomhead, L. M. Rendina and M. Sterns, Inorg. Chem., 1992,

31, 1880; (b) J. A. Broomhead, L. M. Rendina and L. K. Webster, J. Inorg.

Biochem., 1993, 49, 221; (c¢) J. A. Broomhead and M. J. Lynch, Inorg.

Chim. Acta, 1995, 240, 13; (d) J. G. Collins and N. J. Wheate, J. Inorg.

Biochem., 2004, 98, 1578.

H. Reimlinger, Chem. Ber., 1959, 92, 970.

5 (a) G. A.Reynolds and J. A. Van Allan, J. Heterocycl. Chem., 1979, 16,
369; (b) V. A.Dorokhov, I.V.Kravtsov, P. A.Belyakov and S.V.
Baranin, Izv. Akad. Nauk, Ser. Khim., 2006, 867 (Russ. Chem. Bull., Int.
Ed., 2006, 55, 898).

6 M. F. Lappert, J. Chem. Soc., 1955, 784.

R. G. Charles, in Organic Syntheses, ed. N. Rabjohn, John Wiley &

Sons Inc., New York—London-Sydney, 1963, coll. vol. 4, p. 869.

8 G. T. Morgan and R. B. Tunstall, J. Chem. Soc., 1924, 54, 1963.

(98]

~

=

Received: 11th July 2008; Com. 08/3178

- 29




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice




