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Abstract—Reaction of 2-methylindan-1,3-dione diimine with diaminobiphenyl (3,3'-dichloro-, 3,3'-dimeth-
oxy-, and 2,2'-disulfo-) derivatives afforded the 2 : 1 cyclization products and symmetric macrocyclic com-
pounds. Structures of compounds were confirmed by IR, UV, and NMR spectroscopy data. 
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Macromolecular compounds of cyclic structure 
containing more than twelve atoms (nitrogen, carbon, 
metal, etc.) in the large inner ring (macrocyclic com-
pounds) are separately considered among the diversity 
of organic compounds. Such compounds possess 

unique properties and are applied in various fields of 
science, engineering, and medicine as pigments and 
dyes, stabilizers against heat and light, organic semi-
conductors, catalysts for redox processes, pharma-
ceuticals and biologically active compounds [1–7]. 
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R = 3-Cl (a), 3-MeO (b), 2-SO3H (c). 
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Indan-1,3-dione and its derivatives (2-methyl- and 
2-phenylindan-1,3-dione) as well as the other cyclic β-
diketones are extremely reactive species taking part in 
various chemical transformations. Therefore they are 
used for the synthesis of compounds of different types 
[8–13]. 

Thus, reaction of diimine I [14] with 3,3'-dichloro-, 
3,3'-dimethoxy-, and 2,2'-disulfobiphenyl-4,4'-diamines 
IIa–IIc gave rise to biphenylene diamines IIIa–IIIc 
and macrocyclic compounds IVa–IVc (Scheme 1). 

Synthesis of compounds IIIa–IIIc was performed 
in ethanol at reflux for 10 h until ammonium evolution 
stopped. Compounds IIIa–IIIc were red powders, 
melting with decomposition, soluble in water, ethanol, 
DMF, and sulfuric acid, hydrolyzed in boiling hydro-
chloric acid. 

Acylation of biphenylene diamines IIIa–IIIc with 
acetic acid anhydride afforded the corresponding acyl 
derivatives (Scheme 2). 

Macrocyclic compounds IVa–IVc were synthe-
sized by reacting biphenylene diamines V–VII with 
3,3'-dichloro-, 3,3'-dimethoxy-, and 2,2'-disulfobi-
phenyls in boiling DMF for 4–6 h. Macrocycles IVa–
IVc are hydrolyzed in conc. hydrochloric acid. Com-
pounds IVa and IVc decompose without melting; they 
are soluble in water, DMF, ethanol, acetone–chloro-
form mixture (1 : 1). 

The structure of the macrocycles was confirmed by 
IR, UV, and NMR spectroscopic data. 

IR spectrum of 2-methylindan-1,3-dione diimine I 
contained an absorption band at 3347 cm–1 due to 
intermolecular hydrogen bond of the imino groups and 
strong absorption band at 3111 cm–1 corresponding to 
C=N bond vibrations. The absorption band at               
1522 cm–1 originated from bending vibrations of the 
imino group [15]. An absorption in the range of 1400–
850 cm–1 is mainly caused by vibrations of C–C and 
C–N bonds. 

In the IR spectra of biphenylene diamines IIIa–IIIc 
the absorption bands characteristic of 2-methylindan-
1,3-dione diimine I was retained, and the absorption of 
imino group (3107–3411 cm–1), the C–Cl (685 cm–1), 
C–O (1241 cm–1), and S=O bonds (1041 cm–1) appeared. 

In the IR spectra of macrocycles IVa–IVc the 
absorption bands of NH-group at 3469–3104 (IVa), 
3378–2934 (IVb), and 3405–3108 cm–1 (IVc) were 
registered. 

1H NMR spectra of the macrocycles obtained 
contained the signals of aromatic protons at 7.21–                    
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Fig. 1. Electron absorption spectrum of compound IIIa in a 
mixture acetone–chloroform, 1 : 1. 
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Fig. 2. Electron absorption spectrum of compound IIIb in 
ethanol.  

Scheme 2. 
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7.75 ppm. The protons of the methyl groups at the 
phenyl ring resonated as singlet signals at 1.95–                
2.50 ppm. 

The electron absorption spectra of the compounds 
obtained were measured in water, ethanol, hydro-
chloric acid, DMF, acetone–chloroform mixture              
(1 : 1), and acetone (Figs. 1–5). An absorption in the 
range of 200–300 nm corresponded to the electron 
transfer with the participation of 2-methylindan-1,3-
dione diimine I fragments. An absorption band at 417–             
472 nm was caused by π–π-electron transfer along the 
conjugation chain in the biphenylene diamine 
molecule. The appearance of the long-wave bands at 
417–472 nm was due to the electron transfer along the 
whole molecule that also governed the compounds 
coloration. 

The electron absorption spectrum of water solution 
of IIIc (Fig. 3) was characterized by the appearance of 
three absorption bands at 205, 254, and 462 nm. A 
similar picture was observed for compound IIIa           
(Fig. 1). Ring closure did not led to any significant 
changes in the spectrum except for increase in the 
absorption intensity and a small red shift of the long-
wave band. 

EXPERIMENTAL 

Electron absorption spectra were measured on a 
Hitachi U-2010 instrument using quarts cells at 20°C. 
IR spectra were recorded on a Nicolet Avatar 360 FT-
IR ESP spectrometer from KBr pellets. 1H NMR 
spectra of acetone-d6 solutions were registered on a 
Bruker AMD 500 spectrometer, internal reference 
TMS. Elemental analysis was performed on a CHNS-
O Analyzer FlashEA 1112 Series instrument. The 
products purity was controlled by TLC (Silufol UV-
254), eluting with a mixture acetone–chloroform, 1 : 1. 

N-[3-(4'-Amino-3,3'-dichlorobiphenyl-4-ylamino)-
2-methyl-1Н-inden-1-ylidene]-3,3'-dichlorobiphe-
nyl-4,4'-diamine (IIIа). A mixture of 1.9 mmol of 
compound I and 1.0 mmol of compound IIa in 7 mL 
of ethanol was refluxed for 10 h. The obtained deep-
red solution was evaporated to precipitate formation. 
The precipitate formed at cooling was filtered off and 
dried in air. Yield 0.5 g (90.9%), red-brownish powder, 
mp 193°C, Rf 0.22 (acetone–chloroform, 1 : 1), soluble 
in water, ethanol, acetone, chloroform. IR spec-trum, ν, 
cm–1: 3454 (NH), 3346 (C–Н), 1626 (C=C), 1602, 
1607 (C=N), 1400 [δ(С–Н)], 1269 (C–N), 1046 (C–C), 
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Fig. 3. Electron absorption spectrum of compound IIIc in 
water. 

Fig. 4. Electron absorption spectrum of compound IVc in 
DMF. 

Fig. 5. Electron absorption spectrum of compound IVc in water.  
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685 (С–Сl). UV spectrum, λmax, nm (log ε): water, 262 
(4.3), 460 (3.4); acetone–chloroform (1 : 1), 333, 449. 
Found, %: C 70.48; H 4.50; N 9.18; Cl 12.56. 
C32H24N4Cl2. Calculated, %: С 71.78; H 4.49; N 10.46; 
Cl 13.27. 

Compounds IIIb and IIIc were prepared similarly. 
N-[3-(4'-Amino-3,3'-dimethoxybiphenyl-4-ylamino)-

2-methyl-1Н-inden-1-ylidene]-3,3'-dimethoxybiphenyl-
4,4'-diamine (IIIb). Yield 0.37 g (70%), red-orange 
powder, mp 185°С, Rf 0.2 (DMF), soluble in water at 
heating and in common organic solvents. IR spectrum, 
ν, cm–1: 3546 (NH), 3411 (C–Н), 1617 (C=C), 1504 
(C=N), 1271 (C–N), 1241 (C–О), 1362 [δ(C–Н)], 1033. 
UV spectrum, λmax, nm: ethanol, 336, 417; acetone, 
341, 401; acetone–chloroform (1 : 1), 347, 414. Found, 
%: C 71.33; H 5.10; N 9.67. C34H30N4О2. Calculated, 
%: С 73.12; H 5.38; N 10.04; О 11.46. 

4-Amino-4'-{[(3-(4'-amino-2,2'-disulfobiphenyl-
4-ylamino)-2-methyl-1Н-inden-1-ylidene]amino}bi-
phenyl-2,2'-disulfonic acid (IIIc). Yield 0.3 g (51%), 
red powder, mp 295°С (decomp.), Rf 0.6 (DMF), 
soluble in water and common organic solvents. IR 
spectrum, ν, cm–1: 3405 (NH), 3107 (C–Н), 1607 
(C=C), 1528 (C=N), 1361 [δ(C–Н)], 1273 (C–N), 
1056 (C–C), 1024 (S=О), 627 (C–S). UV spectrum, 
λmax, nm (log ε): water, 205, 254 (4.5), 301 (3.8), 462 
(3.5); acetone–chloroform (1 : 1), 240, 299, 456, 472. 
Found, %: C 60.82; H 3.59; N 8.74; S 10.19. 
C32H26N4O6S2. Calculated, %: С 61.34; H 4.15; N 8.94; 
O 15.34; S 10.23. 

Acyl derivative of compound (IIIa). A mixture of 
0.12 g of compound IIIa and 10 mL of acetanhydride 
was refluxed at stirring for 3 h. After cooling the 
precipitate obtained was filtered off, dissolved in        
10 mL of distilled water, and neutralized with 10% 
aqueous alkali solution. The precipitate was filtered off 
and dried in air. Yield 0.1 g (79%), mp 205°С 
(decomp). Found, %: С 68.97; Н 5.45; Cl 11.2; N 
9.11; O 2.96. С34Н26Cl2N4O. Calculated, %: С 70.71; 
Н 4.51; Cl 12.3; N 9.71; O 2.77. 

Macrocycle (IVa). A mixture of 0.37 mmol of 
compound I and 0.4 mmol of compound IIa was 
refluxed in 15 mL of acetic acid for 4 h. After cooling, 
15 mL of distilled water was added, and the obtained 
mixture was neutralized with 10% aqueous alkali 
solution followed by evaporation to precipitate forma-
tion. The precipitate was filtered off and dried in air. 
Yield 0.8 g (84%), pink powder, mp 258°С (decomp.), 
Rf 0.5 (DMF), soluble in water (2.8 × 10–4 mol L–1), 

ethanol, H2SO4, hydrochloric acid. IR spectrum, ν, cm–1: 
3378 (NH), 2833 (C–Н), 1660 (C=C), 1505 (C=N), 
1361 [δ(С–Н)], 1272 (C–N), 1242 (С–О), 1029 (C–C). 
1Н NMR spectrum, δ, ppm: 7.71 d (8Н, J 7.82 Hz), 
7.65–7.4 m (8Н), 7.26 d (2Н, NH, J 5.25 Hz), 7.21 t 
(4Н, J 6.89 Hz), 2.5 s (6Н, 2-СН3). UV spectrum, λmax, 
nm (log ε): water, 262 (3.79), 340, 459 (3.58); 
acetone–chloroform (1 : 1), 330, 459; ethanol, 210, 
260, 275, 459. Found, %: C 69.54; H 3.52; Cl 17.97; N 
7.11. C44H28Cl4N4. Calculated, %: С 70.03; H 3.71; Cl 
18.83; N 7.43. 

Macrocycle (IVb) was obtained similarly from 
0.19 mmol of IIIb and 0.19 mmol of IIb. After the 
reaction completion the mixture was cooled, 10 ml of 
distilled water was added, and the mixture was 
evaporated till precipitate formed. The solid was 
filtered off and dried in air. Yield 0.12 g (93%), red 
powder, mp 170°С, Rf 0.6 (DMF), soluble in water           
(5 × 10–5 mol L–1), ethanol, acetone, chloroform. IR 
spectrum, ν, cm–1: 3469 (NH), 3376 (C–Н), 1665 
(C=N), 1620 (C=C), 1384 [δ(С–Н)], 1270 (C–N), 
1045 (C–C), 700 (С–Сl). 1Н NMR spectrum, δ, ppm: 
7.75 d (8Н, J 6.9 Hz), 7.6–7.4 m (8Н), 7.3 d (2Н, NH, 
J 5.35 Hz), 7.21 t (4Н, J 7.6 Hz), 2.1 s (6Н, 2-СН3). 
UV spectrum, λmax, nm (log ε): water, 200, 301 (4.72); 
acetone–chloroform (1 : 1), 331, 405; DMF, 240, 374, 
434. Found, %: C 77.42; H 5.24; N 8.83; O 7.85. 
C48H40N4O4. Calculated, %: С 78.26; H 5.43; N 7.61; 
O 8.70. 

Macrocycle (IVc). a. A mixture of 0.2 mmol of 
IIIc and 0.37 mmol of IIc was refluxed in 7 mL of 
DMF for 6 h. After cooling, 10 mL of distilled water 
was added to the mixture. The precipitate was filtered 
off and dried in air. Yield 0.2 g (90.9%), red powder, 
mp 260°С (decomp.), Rf 0.2 (DMF), soluble in water 
(1.44 × 10–3 mol L–1), ethanol, acetone, DMF. IR spec-
trum, ν, cm–1: 3405 (NH), 3108 (C–Н), 1651 (C=C), 
1522 (C=N), 1208 (C–N), 1182 (C–C), 1043 (S=O), 
629 (С–S). 1Н NMR spectrum, δ, ppm: 7.7 d (8Н, J   
7.8 Hz), 7.65 d (4Н, J 7.3 Hz), 7.35 d (2Н, NH, J    
5.15 Hz), 7.5–7.4 m (8Н), 7.19 t (4Н, J 7.2 Hz), 1.95 s 
(6Н, 2-СН3). UV spectrum, λmax, nm (log ε): water, 
204, 253 (4.54), 473 (4.01); ethanol, 248, 473; DMF, 
217, 254, 475; HCl, 204, 243, 276. Found, %: C 55.83; 
H 4.18; N 5.41; O 19.77; S 11.36. C44H32N4O12S4. 
Calculated, %: С 56.41; H 3.42; N 5.98; O 20.51; S 
13.68. 

b. A mixture of 0.32 mmol of I and 0.49 mmol of 
IIc was refluxed in 10 mL of butanol for 10 h. After 
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cooling the precipitate was filtered off and dried in air. 
Yield 0.26 g (87%). 

ACKNOWLEDGMENTS 

This work was financially supported by the 
Ministry of Education and Science of the Russian 
Federation in the frame of the part of the state task. 

REFERENCES 

 1.  Coordination Chemistry of Macrocyclic Compounds, 
 Melson, G.A., Ed., New York: Plenum Press, 1979.  
 2.  Busch, D.H., Acc. Chem. Res., 1978, vol. 11, no. 10,      
 p. 392. DOI: 10.1021/ar50130a005. 
 3.  Yatsmirskii, K.B., Kol’ginskii, A.G., Pavlishchuk, V.V., 
 and Talanova, G.G., Sintez makrotsiklicheskikh 
 soedinenii (Synthesis of Macrocyclic Compounds). 
 Kiev: Naukova Dumka, 1987. 
 4.  Yatsmirskii, K.B., and Lampeka, Ya.D., Fiziko-khimiya 
 kompleksov metallov s makrotsiklicheskimi ligandami 
 (Physics and Chemistry of the Metal Complexes with 
 Macrocyclic Ligands), Kiev: Naukova Dumka, 1985. 
 5.  Berezin, B.D., Koordinatsionnye soedineniya porfirinov 
 i ftalotsianina (Coordination Compounds of Porphyrins 
 and Phthalocyanine). Moscow: Nauka, 1978. 

 6.  Smirnov, R.P., Berezina, G.R., Kolesnikov, N.A., and 
 Berezin, B.D., Izv. Vuzov. Ser. Khim. i Khim. Tekhnol., 
 1986, vol. 29, no. 7, p. 3. 
 7. Porfiriny: spektroskopiya, elektrokhimiya, primenenie 
 (Porphyrins: Spectroscopy, Electrochemistry, Applica-
 tion), Enikolopyan, N.S., Ed., Moscow: Nauka, 1985. 
 8.  Berezina, G.R., and Vorob’ev, Yu.G., Russ. J. Gen. 
 Chem., 2004, vol. 74, no. 3, p. 405. DOI: 10.1023/
 B:RUGC.0000030398.01111.f8. 
 9.  Berezina, G.R., Vorob’ev, Yu.G., Vorob’eva, S.M., and 
 Andreikina, I.A., Russ. J. Gen. Chem., 2004, vol. 74,    
 no. 8, p. 1254. DOI: 1007/s11176-005-0147-8. 
10.  Berezina, G.R., Vorob’ev, Yu.G., Smirnov, R.P., and 
 Sokolova, N.V., Russ. J. Gen. Chem., 2004, vol. 74,    
 no. 11, p. 1770. DOI: 10.1007/s11176-005-0099-z. 
11.  Berezina, G.R., Vorob’ev, Yu.G., and Vorob’eva, S.M., 
 Russ. J. Gen. Chem., 2005, vol. 75, no. 12, p. 1946. 
 DOI: 10.1007/s11176-006-0019-x. 
12.  Berezina, G.R., and Vorob’ev, Yu.G., Russ. J. Gen. 
 Chem., 2006, vol. 76, no. 8, p. 1314. DOI: 10.1134/
 S1070363206080275. 
13.  Berezina, G.R., and Shaposhnikov, G.P., Russ. J. Gen. 
 Chem., 2011, vol. 81, no. 11 p. 2294. DOI: 10.1134/
 S1070363211110120. 
14.  Freimanis, Ya.F. and Vanag, G.Ya., Zh. Obshch. Khim., 
 1961, vol. 1, no. 6, p. 1945. 
15.  Bellamy, L.J., The Infrared Spectra of Complex 
 Molecules, New York: Wiley, 1975. 



<<
  /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 /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /RUS (Pfeps)
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [14400.000 14400.000]
>> setpagedevice


