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Abstract―Interaction of 4-nitrophthalonitrile with 4-aminobenzoic acid in dimethylsulfoxide in the presence 
of potassium carbonate has led to 4-[(4'-carboxy)phenylamino]phthalonitrile. From the latter, copper tetra-4-
[(4'-carboxy)phenylamino]phthalocyanine has been prepared via the template synthesis. The spectral properties 
of the product have been studied. It has been demonstrated that in aqueous alkaline solutions the complex 
associates, whereas in dimethylformamide it predominantly exists in the monomeric form. 

Phthalocyanine H2Pc and its metal complexes MPc 
have been popular recently due to unique properties 
and wide possibilities of chemical modification leading 
to novel compounds and materials with peculiar 
utilitarian characteristics [1–10]. Various phthalo-
cyanines Рс are synthetic analogs of widely spread 
natural porphyrins, this has added to the interest to Pc 
growing over the recent decades. 

Phthalocyanines have been applied as high-class 
blue, green, and mixed blue-green dyes and pigments 
[11], efficient catalysts of thiols for oil refining [12, 
13], molecular semiconductors for microelectronics 
devices [14], liquid crystalline materials [15–19], and 
in other fields of science and technology [20–29]. 

Up to now, many Pc derivatives have been prepared 
and characterized, differing in the nature, number, and 
location of the substituents. Carboxylic acids derived 
from Pc form a class of special interest; such com-
pounds can be used as dyes, catalysts, photo-
sensibilizers in photodynamic cancer therapy, pre-
cursors of thermally stable polymers, and for further 
modification of Pc into amides or esters [6, 14, 16, 19, 
25, 30–35]. 

Metal phthalocyanine complexes based on Pc 
derivatives with carboxylic group bound to the 
isoindole fragment, either directly or via the phenoxy 
or phenylsulfanyl moieties, have been described in the 
literature. 

This work aimed at preparation and evaluation of 
physico-chemical parameters of the novel metal com-
plexes, copper tetra-4-[(4'-carboxy)phenylamino]phtha-
locyanine. 

That complex was prepared via “nitrilic” method; 
there-fore, the first problem to be solved was to 
synthesize the corresponding precursor. 

The key precursor for the target complex 
preparation was 4-nitrophthalonitrile I that was 
prepared according to the known procedures [36, 37], 
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in particular, via phthalimide nitration with mixture of 
sulfuric and nitric acids, subsequent amidation of 4-
nitrophthalimide with concentrated aqueous ammonia, 
and dehydration of the so prepared diamide with 
thionyl chloride in DMF. 

The presence of two electron-accepting groups in 4-
nitrophthalonitrile favored the nucleophilic sub-
stitution, in particular, the substitution of the labile 
nitro group with the (4'-carboxy)phtnylamine, thus 
giving 4-[(4'-carboxy)phenylamino]phthalonitrile II.  

NC

NC

NO2

HOOC

NH2

I

+
NC

NC

NH

II

COOH1

2
3

4

5

6

7

Tr
an

sm
is

si
on

, %
  

ν, cm–1 

Fig. 1. IR spectrum of 4-[(4'-carboxy)phenylamino]phthalo-
nitrile (II). 

The reaction was performed in DMSO medium in 
the presence of calcined potassium carbonate similarly 
to the preparation of 4-[(4'-carboxy)phenoxy]phthalo-
nitrile reported in [19]. 

The prepared phthalonitrile II was a powder soluble 
in aqueous alkaline solutions and in some organic 
solvents (for instance, ethanol and acetone). The 
attempts to convert it into the corresponding esters or 
amides (following the procedure reported in the cases 
of 4-[(4'-carboxy)phenoxy]phthalonitrile [19] and 4-
[(4'-carboxy)phenylsulfanyl]phthalonitrile [35]) failed.  

The prepared phthalonitrile II was identified with 
the elemental analysis, IR and 1Н NMR data. 

Under conditions of EI ionization, no molecular ion 
peak of the target compound II was found in the mass 
spectrum. In the literature, the instability of the similar 
structures under EI conditions has been noted [38].  

In the IR spectrum, the absorption bands due to 
vibrations of cyano group (2237 cm–1), carboxylic 
group (1693 cm–1), and bridging NH group (1313 and 
3265 cm–1) [39] were found (Fig. 1). No bands of nitro 
group deformations (located at 1355 and 1537 cm–1 in 
the precursor I) were found.  

The cyano group stretching band of II was 
somewhat shifted towards higher frequency as com-
pared to that of 4-[(4'-carboxy)phenylsulfanyl]phthalo-
nitrile [35], whereas the bands assigned to the car-
boxylic groups were shifted towards lower frequen-
cies. As compared with the cyano group stretching in I 
(2242 cm–1), that in II was found at lower frequency. 
The above-mentioned observations confirmed the 
completeness of I→II nucleophilic substitution. 

In 1Н NMR spectrum of II in deuterated pyridine, 
several groups of the aromatic proton signals were 
observed at 7.29–8.54 ppm. From the comparison of 
the recorded spectrum with that of the similar 4-[(4'-
carboxy)phenylsulfanyl]phthalonitrile [35] it followed 
that the nature of the bridging heteroatoms did not 
influence the chemical shifts of H1,2, whereas the 
signals of Н4–7 were shifted upfield and the Н3 signal 
was shifted downfield in the case of II. 

The next part of this work was consisted in 
preparation of copper tetra-4-[(4'-carboxy)-phenyl-
amino]phthalocyanine via “nitrilic” method, the 
interaction of II with copper acetate in the presence of 
urea at 180–185°С. In the absence of urea, the target 
complex yield was too low, of <15%. The prepared 
complex was purified by recrystallization from sulfuric 
acid (see Scheme 1). 

The complex III was soluble in aqueous alkali 
solutions, in DMF, and in concentrated sulfuric acid. 

The structure of III was identified by means of 
elemental analysis, electronic and IR spectroscopy. 
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In the IR spectrum, the absorption bands at 1715–
734 cm–1 were found, typical of phthalocyanines [40, 
41]. Besides those, the absorption bands assigned to 
the carboxylic and Ar–NH–Ar groups in II were 
preserved in the spectrum of III.  

The comparative analysis of electronic spectrum of 
III and of copper tetra-4-[(4'-carboxy)phenylsulfanyl]
phthalocyanine [35] revealed that in the case of 
aqueous alkaline solutions of the studied compounds 
the Beer–Lambert law was not held; therefore, the 
complexes were associated, similarly to other metal 
complexes of carboxylated phthalocyanines [33]. In 
the case of DMF solutions, III existed predominantly 
in the monomeric form, in contrast with copper tetra-4-
[(4'-carboxy)phenylsulfanyl]phthalocyanine (Fig. 2).  

Furthermore, the comparison of absorption spectra 
of III solution in DMF with those of copper tetra-4-
[(4'-carboxy)phenylsulfanyl]phthalocyanine [35] and 
copper tetra-4-[(4'-carboxy)phenoxy]phthalocyanine 
[19] revealed that the change of О-bridge to S- or NH-
bridge was accompanied with the red shift of the long-
wavelength band (the shift being more significant in 
the case of NH), and the association was suppressed 
simultaneously. 

The geometry of copper tetra-4-[(4'-carboxy)phenyl-
amino]phthalocyanine and tetra-4-[(4'-carboxy)phenyl-
sulfanyl]phthalocyanine was simulated by quantum 
chemistry methods [42, 43], and the theoretical elec-
tronic absorption spectra were calculated. The results 

demonstrated that the complexes molecules were 
planar (Fig. 3); the absorption band red shift was 
confirmed as well. 

The studied complex III (as well as copper tetra-4-
[(4'-carboxy)phenylsulfanyl]phthalocanine [35]) did 
not form the lyotropic mesophase, in contrast to copper 
tetra-4-carboxyphthalocyanine [15] and copper tetra-4-
[(4'-carboxy)phenoxy]phthalocyanine [19]. 

The prepared complex III revealed significant 
affinity to the cellulose and regenerated protein fibers; 
therefore, it might be used as direct or acid dye [44]. 
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Fig. 2. Electron absorption spectra of copper tetra-4-[(4'-
carboxy)phenylsulfanyl]phthalocyanine (1) and of complex 
III (2) in DMF.  

Scheme 1. 
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EXPERIMENTAL 

The elemental analysis was performed with CHNS–O 
FlashEA (1112 series) analyzer. The electron ab-
sorption spectra of the solutions in DMF or in 0.5 wt % 
KOH were registered with Hitachi U-2001 spectro-
photometer at 325–900 nm. The IR spectra were 
recorded with Avatar 360 FT-IR ESP spectrometer at 
400–4000 cm–1 (KBr). The melting point was 
determined with the Boetius type heated bench 
equipped with the RNMK 05 watching device. The 1Н 
spectrum of II was recorded with Bruker DRX-500 
spectrometer relative to TMS standard. 

The phase state of the specimens was probed with 
Leitz Labor-lux 12 Pol polarizing microscope 
equipped with the Mettler FP 82 heating table and the 
Wild MPS 51 photo attachment (24×36 mm2). The 
lyotropic mesomorphism was studied by the contact 
specimen method. 

The quantum-chemical calculations were per-
formed with PC GAMESS v 7.1.E software package 
[42] taking advantage of the density field theory 
(hybrid B3LYP5 functional and 6–31G basis set, full 
symmetry-restricted geometry optimization). The 
results were visualized with the Chemcraft software 
[43]. 

4-[(4'-Carboxy)phenylamino]phthalonitrile II. 
Mixture of 1.73 g (10 mmol) of 4-nitrophthalonitrile, 
1.37 g (10 mmol) of 4-aminobenzoic acid, 2.76 g              

(20 mmol) of potassium carbonate, and 20 mL of 
DMSO was incubated at 85–95°C during 5–6 h. After 
cooling the mixture down, it was poured into water and 
acidified with HCl till slightly acidic medium. The 
formed precipitate was filtered off, and the product 
was extracted from the mother liquor with chloroform. 
The product was then dried at 40°С in vacuum. Yield 
1.15 g (75.6%), mp 172°С. IR spectrum (KBr), ν, cm–1: 
2237 (С≡N), 1693 (COOH), 1603 (ArCOO), 1313, 
3265 (NH). 1H NMR spectrum (Py-d6), δ, ppm (J, Hz): 
8.54 d (1H2, J 7.9), 7.90 d (1H3, J 8.2), 7.82 d (1Н1,               
J 2.0), 7.71 d (2H4,5, J 8.8), 7.29 d (2H6,7, J 8.2). 
Found, %: С 68.25; H 3.61; N 15.85. C30Н36О5N2. 
Calculated, %: С 68.44; H 3.45; N 15.96. 

Copper tetra-4-[(4'-carboxy)phenylamino]phthalo-
cyanine III. Mixture of 66 mg (0.25 mmol) of 4-[(4'-
carboxy)phenylamino]phthalonitrile II, 14 mg                    
(0.07 mmol) of copper acetate monohydrate, and                  
18 mg (0.3 mmol) of urea was thoroughly triturated, 
put into quartz tube, heated to 180–185°С, and 
incubated at that temperature during 1.5 h. The fusion 
cake was thoroughly triturated, washed with 10 wt % 
aqueous HCl, then washed with water till neutral pH, 
and dried. The crude complex III was purified as 
follows: washing with glacial acetic acid, washing with 
water till neutral pH, washing with acetone, drying, 
and recrystallization from concentrated sulfuric acid. 
Yield 38 mg (54%). Electronic absorption spectrum 
(DMF), λmax, nm: 689. Found, %: С 63.76; H 3.37; N 

                                                (a)                                                                                      ((b) 

Fig. 3. Optimized geometry of copper tetra-4-[(4'-carboxy)phenylamino]phthalocyanine (a) and copper tetra-4-[(4'-carboxy)phenyl-
sulfanyl]phthalocyanine (b) molecules. 
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14.82. C60Н36О8N12Cu. Calculated, %: С 64.54; H 
3.25; N 15.05. 

REFERENCES 
 1.  Shaposhnikov, G.P., Maizlish, V.E., Kulinich, V.P., 
 Vorob’ev, Yu.G., and Islyaikin, M.K., Izv. Vuzov, Ser. 
 Khim. i Khim. Tekhnol., 2005, vol. 48, no. 7, p. 22. 
 2.  Maizlish, V.E., Mochalova, N.L., Snegireva, F.P., and 
 Borodkin, V.F., Izv. Vuzov, Ser. Khim. i Khim. Tekhnol., 
 1986, vol. 29, no. 1, p. 3. 
 3.  Maizlish, V.E., Shaposhnikov, G.P., Snegireva, F.P., 
 Mochalova, N.L., and Smirnov, R.P., Izv. Vuzov, Ser. 
 Khim. i Khim. Tekhnol., 1988, vol. 31, no. 5, p. 42. 
 4.  Schubert, U., Lorenz, A., Kundo, N., Stuchinskaya, T., 
 Gogina, L., Salanov, A., Zaikovskii, V., Maizlish, V., 
 and Shaposhnikov, G.P., Chem. Ber., 1997, vol. 130,   
 no. 11, p. 1585. 
 5.  Lebedeva, N.Sh., Pavlycheva, N.A., Petrova, O.V., 
 Vyugin, A.I., Kinchin, A.N., Parfenyuk, E.V., May-
 zhlish, V.E., and Shaposhnikov, G.P., Mendeleev 
 Commun., 2003, vol. 13, no. 5, p. 237. 
 6.  Maizlish, V.E., Shaposhnikov, G.P., Snegireva, F.P., 
 Kolesnikova, E.E., Velichko, A.V., and Smirnov, R.P., 
 Izv. Vuzov, Ser. Khim. i Khim. Tekhnol., 1992, vol. 35, 
 no. 2, p. 37. 
 7.  Shishkina, O.V., Maizlish, V.E., and Shaposhnikov, G.P., 
 Russ. J. Gen. Chem., 2001, vol. 71, no. 2, p. 243. 
 8.  Maizlish, V.E., Balakirev, A.E., Shishkina, O.V., and 
 Shaposhnikov, G.P., Russ. J. Gen. Chem., 2001, vol. 71, 
 no. 2, p. 246. 
 9.  Bykova, V.V., Usol’tseva, N.V., Anan’eva, G.A., and 
 Shaposhnikov, G.P., Maizlish, V.E., Izv. Akad. Nauk. Ser. 
 Fiz., 1998, vol. 62, no. 8, p. 1647. 
10.  Zharnikova, M.A., Balakirev, A.E., Maizlish, V.E., 
 Kudrik, E.V., and Shaposhnikov, G.P., Zh. Obshch.
 Khim., 1999, vol. 69, no. 11, p. 1870. 
11.  Stepanov, B.I., Vvedenie v khimiyu i tekhnologiyu 
 organicheskih krasitelei (Introduction to the Chemistry 
 and Iechnology of organic Dyes), Moscow: Khimiya, 
 1984.  
12.  Maizlish, V.E. and Borodkin, V.F., Izv. Vuzov, Ser. 
 Khim. i Khim. Tekhnol., 1984, vol. 27, no. 9, p. 1003. 
13.  Maizlish, V.E. and Shaposhnikov, G.P., Uspekhi khimii 
 porfirinov (Advances in Chemistryn of Porphyrins), 
 Golubchikov, O.A., Ed., St. Petersburg: NII Khimii 
 SPbGU, 2004, vol. 4, p. 327. 
14.  Shaposhnikov, G.P., Kulinich, V.P., and Maizlish, V.E., 
 Uspekhi khimii porfirinov (Advances in Chemistryn of 
 Porphyrins), Golubchikov, O.A., Ed., St. Petersburg: 
 NII Khimii SPbGU, 1999, vol. 2, p. 190. 
15.  Zhidkie kristally: diskoticheskie mezogeny (Liquid 
 Crystals: Discotic Mesogens), Usol’tseva, N.V., Ed., 
 Ivanovo: Ivanov. Gos. Univ., 2004.  

16. Smirnova, A.I., Maizlish, V.E., Usol’tseva, N.V., 
 Bykova, V.V., Anan’eva, G.A., Kudrik, E.V., Shiro-   
 kov, A.V., and Shaposhnikov, G.P., Izv. AN. Ser. him., 
 2000, no. 1, p. 129. 
17.  Bykova V.V., Usol’tseva, N.V., Anan’eva G.A., 
 Shaposhnikov, G.P., Maizlish, V.E., Izv. Akad. Nauk. Ser. 
 Fiz., 1998, vol. 62, no. 8, p. 1647. 
18.  Tararykina, T.V., Maizlish, V.E., Shaposhnikov, G.P., 
 Zharnikova, N.V., Bykova, V.V., and Usol’tseva, N.V., 
 Zhidkie kristally i ikh prakticheskoe ispol’zovanie, 2005, 
 nos. 3–4, p. 21. 
19.  Kudrik, E.V., Smirnova, A.I., Maizlish, V.E., Tararyki-
 na, T.V., Shaposhnikov, G.P., and Usol’tseva, N.V., 
 Russ. Chem. Bull., 2006, no. 6, p. 1028. 
20.  Elizarova, G.L., Matvienko, L.G., Lozhkina, N.V., 
 Maizlish, V.E., and Parmon, V.N., React. Kinet. Catal. 
 Lett., 1981, vol. 16, nos. 2–3, p. 285. 
21.  Lazovenko, A.N., Ignatov, V.A., Maizlish, V.E., and 
 Borodkin, V.F., Izv. Vuzov, Ser. Khim. i Khim. Tekhnol., 
 1981, vol. 24, no. 6, p. 685. 
22.  Bazanov, M.I., Shishkina, O.V., Maizlish, V.E., Pet-   
 rov, M.I., Shaposhnikov, G.P., Smirnov, R.P., and 
 Gzheidzyak, A., Elektrokhim., 1998, vol. 34, no. 8,               
 p. 912. 
23.  Venediktov, E.A., Mozhzhukhin, V.V., Maizlish, V.E., 
 Mochalova, N.L., and Berezin, B.D., Zh. Prikl. Khim., 
 1988, vol. 59, no. 6, p. 1422. 
24.  Velichko, A.V., Maizlish, V.E., Shaposhnikov, G.P., and 
 Smirnov, R.P., Izv. Vuzov, Ser. Khim. i Khim. Tekhnol., 
 1993, vol. 36, no. 2, p. 47. 
25.  Maizlish, V.E., Shaposhnikov, G.P., and Zhukova, Z.N., 
 Russ. J. Appl. Chem., 2002, vol. 75, no. 12, p. 2005. 
26.  Maizlish, V.E., Kudrik, E.V., Shaposhnikov, G.P., 
 Stuchinskaya, T.L., and Kundo, N.N., Russ. J. Appl. 
 Chem., 1999, vol. 72, no. 11, p. 1936. 
27.  Pashkovskaya, A.A., Maizlish, V.E., Shaposhnikov, G.P., 
 Kotova, E.A., and Antonenko, Y.N., Biochim. Biophys. 
 Acta: Biomembranes., 2008, vol. 1778 (2), p. 541. 
28.  Pashkovskaya, A.A., Perevoshchikova, I.V., Maiz-     
 lish, V.E., Shaposhnikov, G.P., Kotova, E.A., and 
 Antonenko, Yu.N., Biochem., 2009, vol. 34, no. 9, p. 1021. 
29.  Mironov, A.F., Uspekhi khimii porfirinov (Advances in 
 Chemistryn of Porphyrins), Golubchikov, O.A., Ed., St. 
 Petersburg: NII Khimii SPbGU, 1997, vol. 1, p. 357. 
30.  Achar, B.N., Fohlen, G.M., Parker, J.A., and 
 Keschavayya, J., Indian J. Chem. (A), 1988, vol. 27,         
 p. 411. 
31.  Solov’eva, L.I. and Luk’yanets, E.A., Zh. Obshch. 
 Khim., 1979, vol. 50, no. 5, p. 122. 
32.  Maizlish, V.E., Snegireva, F.P., Shaposhnikov, G.P., 
 Kolesnikova E.E., Smirnov, R.P., Izv. Vuzov, Ser. Khim. i 
 Khim. Tekhnol., 1990, vol. 33, no. 1, p. 70. 



RUSSIAN  JOURNAL  OF  GENERAL  CHEMISTRY   Vol.  84   No.  1   2014 

MAIZLISH e al. 136 

33.  Shaposhnikov, G.P., Maizlish V.E., and Kulinich, V.P., 
 Russ. J. Gen. Chem., 2005, vol. 75, no. 1, p. 1480. 
34.  Maizlish, V.E., Shirokov, A.V., Kudrik, E.V., and 
 Shaposhnikov, G.P., Russ. J. Gen. Chem., 2002, vol. 72, 
 no. 10, p. 1640. 
35.  Zhuravleva, Yu.M., Maizlish, V.E., Shaposhnikov, G.P., 
 Anan’eva G.A., and Usol’tseva, N.V., Zhidkie kristally i 
 ikh prakticheskoe ispol’zovanie, 2012, no. 2 (40), p. 5. 
36.  Rodionov, V.M., Bogoslovskii, B.M., and Fedorova, A.M., 
 Laboratornoe rukovodstvo po khimii promezhutochnykh 
 produktov i krasitelei (Laboratory Manual for Chemistry 
 and Dyes Intermediates). Moscow: Nauchno-Tekhn. 
 Khim. Izd., 1948.  
37.  Thiel, W. and Mayer, R., J. Prakt. Chem., 1986, vol 328, 
 no. 4, p. 497. 

38.  Tararykina, T.V., Candidate Sci. (Chem.) Dissertation, 
 Ivanovo, 2007.  
39.  Dyer, J.R., Applications of Absorption Spectroscopy of 
 Organic Compounds, Prentice-Hall, 1965.   
40.  Sidorov, A.N. and Kotlyar, I.P., Optika i spektr., 1961, 
 vol. 11, no. 2, p. 175. 
41.  Wohrle, D., Meyer, G., and Wahl, B., J. Macromol. 
 Chem., 1980, vol. 181, p. 2127. 
42.  Granovsky, A., PC GAMESS version 7.1.E (Firefly); 
 http://classic.chem.msu.su/gran/gamess/index.html. 
43.  Zhurko, G.A. and Zhurko, D.A., ShemCraft v.1.6 (Share 
 Ware); www.chemcraftprog.com/ru. 
44.  Maizlish, V., Papakhin, A.A., Shaposhnikov, G.P., 
 Kuzmina, E.L., and Petrov, O.A., RF Patent                      
 no. 2463324, 2012; Byull. Izobret., 2012, no. 26. 



<<
  /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


