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Abstract – Reactions of phenyl isothiocyanate with several active methylene 

compounds 1 (3-oxo-3-phenylpropanenitrile, ethyl 2-cyanoacetate, pentane-2,4- 

dione and ethyl acetoacetate) and a molar equivalent of potassium hydroxide in 

dimethylformamide afforded potassium 1-(phenylamino)ethenethiolates as 

intermediates 2. Reactions of 2 and 2-bromo-1-(5-methyl-1-(4-tolyl)-1H-1,2,3- 

triazol-4-yl)ethanone (3) afforded novel thiazole and thiophene derivatives 4, 12, 

13 and 23a,b in 68–78% yields. The structures of the synthesized products were 

confirmed using various spectroscopic techniques and single X-ray crystal 

structures. The novel thiophenes and thiazoles showed good antimicrobial 

activities against the tested bacteria and fungi. 

INTRODUCTION 

Ketene N,S-acetals, have unique structural features. They are more reactive toward electrophiles 

compared to ethylene.1–3 They can activate the olefinic connection via an electron-releasing groups (e.g. 

amino and alkylthio) over p−π conjugation.1–3 Functionalized ketene N,S-acetals such as enaminones 

(Figure 1; EWG = -COR) have been proven to be particularly useful intermediates in organic synthesis 

due to their reactivity and flexibility and can act as 1,3-dipoles or 1,3-C,N-dinucleophiles.4–8 

EWG = electron withdrawing group
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Figure 1. Ketene N,S-acetals 
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Ketene N,S-acetals can be used in the synthesis of multifunctionalized thiophenes and thiazoles.9 For 

example, they are involved in the synthesis of CDK inhibitor anticancer agent10 and PI3K inhibitors.11,12 
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Figure 2. Examples of biologically active multifunctionalized thiazoles and thiophenes 

 

In the current study, we synthesized polyfunctionalized novel thiophenes and thiazoles via one-pot 

three-components reaction involving active methylene compounds, phenyl isothiocyanate and 

2-bromo-1-(5-methyl-1-(4-tolyl)-1H-1,2,3-triazol-4-yl)ethanone in basic medium as part of our 

continuing interest in the area of heterocycles with potential applications.13 20 

 

RESULTS AND DISCUSSION 

Chemistry 

A mixture of molar equivalents of phenyl isothiocyanate, 3-oxo-3-phenylpropanenitrile (1) and potassium 

hydroxide were stirred in dimethylformamide (DMF) at room temperature for 4 h to afford potassium 

2-cyano-3-oxo-3-phenyl-1-(phenylamino)prop-1-ene-1-thiolate (2) in-situ. Intermediate 2 has not be 

isolated and has been allowed to react, at room temperature, with a molar equivalent of 

2-bromo-1-(5-methyl-1-(4-tolyl)-1H-1,2,3-triazol-4-yl)ethanone (3) and the mixture was stirred for 12 h. 

Following work-up, 2-(5-methyl-1-(4-tolyl)-1H-1,2,3-triazole-4-carbonyl)-4-phenyl-2-(phenylamino)- 

thiophene-3-carbonitrile (4; Scheme 1) was obtained in 73% yield after purification. There was no 

evidence for the formation of the expected product, (3-amino-4-benzoyl-5-(phenylamino)thiophen-2-yl)- 

(5-methyl-1-(4-tolyl)-1H-1,2,3-triazol-4-yl)methanone (5; Scheme 1). 

A suggested mechanism for the formation of product 4 is shown in Scheme 2. The mechanism involves 

formation of intermediate 6, produced from reaction potassium salt 2 with 3, which under basic condition 

(KOH) provided anionic intermediate 7. Cyclization of 7 gave anionic intermediate 8 which on 

protonation gave intermediate 9. Elimination of a water molecule from 9 gave the product 4 (Scheme 2). 
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Scheme 1. One-pot synthesis of thiazole 4 

 

 
Scheme 2. A proposed mechanism for the production of 4 
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Reaction of ethyl 2-cyanoacetate 10 and phenyl isothiocyanate in the presence of dried potassium 

hydroxide gave potassium salt 11 (Scheme 3). Treatment of 11 with 3 gave ethyl 2-cyano-2- 

(4-hydroxy-4-(5-methyl-1-(4-tolyl)-1H-1,2,3-triazol-4-yl)-3-phenylthiazolidin-2-ylidene)acetate (12) in 

78% yield (Scheme 2). Reaction of thiazolidine 12 with hydroxylamine hydrochloride in the presence of 

anhydrous potassium carbonate in dry ethanol under reflux for 4 h afforded ethyl 4-amino-5- 

(5-methyl-1-(4-tolyl)-1H-1,2,3-triazole-4-carbonyl)-2-(phenylamino)thiophene-3-carboxylate (13) in 68%. 

There was no evidence for the formation of the expected isoxazole 14 (Scheme 3). 
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Scheme 3. One-pot synthesis of 13 

 

The mechanism for the production of thiazolidine compound 12 is suggested in Scheme 4. It involves 

reaction of 11 with equimolar equivalent of 3 to give the intermediate 15, ethyl 

3-(2-oxoethylthio)-2-cyano-3-(phenylamino)acrylate (Scheme 4). The nucleophilic attack of the NH 

nitrogen at the carbonyl carbon affords 12. 
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Scheme 4. A proposed mechanism for the production of 12 
 

The mechanism for the conversion of thiazole 12 to thiophene 13 is depicted in Scheme 5. It involves 

formation of anionic intermediate 16 under basic condition (K2CO3) as a result of deprotonation at 

hydroxyl group in compound 12. Intermediate 16 would give the enolate 18 through the open form 17. 

Intermediate 18 would react toward the cyano group to give the imine structure 19. Finally, the 

protonation of 19 during work-up and isomerization from imine gave the product 13 (Scheme 5). 
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Scheme 5. A proposed mechanism for the production of 13 

 

Phenyl isothiocyanate are very reactive toward nucleophilic attack.21 23 Thus, pentane-2,4-dione (20a, R 

= Me) or ethyl 3-oxobutanoate (20b, R = OEt) was treated with phenyl isothiocyanate in the presence of 

potassium hydroxide in DMF gave the corresponding 3-oxo-1-(phenylamino)but-1-ene-1-thiolate 21a,b 

as an intermediate. Reactions of 21a,b with 3 gave the corresponding intermediate 22a,b, respectively. 

Elimination of water from 22a,b afforded the target thiophenes 23a,b (Scheme 6) in 74 and 76% yields, 

respectively. 
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The products structures were confirmed by spectral and analytical data. For example, the IR spectrum of 

compound 4 showed three peaks that resonate at ν 1624, 2217 and 3263 cm 1 corresponding to the C=Ostr., 

carbonitrile and N-Hstr., respectively. In the IR spectrum of compound 12 there are three peaks that 

resonate at 1685, 2212 and 3491 cm 1 corresponding to the C=Ostr., carbonitrile and OHstr., respectively. 

The 1H NMR spectrum of 12 shows the two thizolidine protons as a doublet and a double doublet that 

resonated at 3.58 and 4.44 ppm, respectively. The 1H NMR spectrum of 13 shows a singlet exchangeable 

signal corresponding to the NH2 protons that resonate at δ 10.17 ppm. The structures of 4 and 12 were 

confirmed further by the X-ray crystallography (Figure 3). 

Figure 3. The X-ray structures for compounds 4 and 12 

12 4 
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Antimicrobial Evaluation 

The antibacterial efficacy of the tested compounds was studied versus three Gram positive bacteria, 

Staphylococcus aureus (ATCC29213), Bacillus subtilis (ATCC6633) and Bacillus megaterium 

(ATCC9885) and three Gram negative bacteria, Klebseilla peneumoniae (ATCC13883), Pseudomonas 

aeruginosa (ATCC27953) and Escherichia coli (ATCC25922). Two yeasts were used as Saccharomyces 

cerevisiae and Candida albicans (NRRL Y-477). Ciprofloxacin was used a standard antibiotic. 

Clotrimazole was used as a standard antifungal agent. The results obtained are recorded in Tables 1 and 2. 

The synthesized compounds showed good antimicrobial activity against the tested microbes. Compound 

23a exhibited the highest activity against all tested microorganisms with an inhibition zones from 19 to 

25 mm and a minimum inhibitory concentrations (MIC) of 200 μg/mL. Compound 4 exhibited an 

excellent activity with inhibition zones of 28 to 30 mm with a MIC of 50 μg/mL (Tables 1 and 2). 
 

Table 1. The inhabitation zone (mm) for the synthesized compounds using diffusion assaya 
Product Gram positive bacteria Gram negative bacteria Yeast 

S. aureus B. subtilis B. megaterium K. peneumoniae P. aeruginosa E. coli S. cerevisiae C. albicans 
4 19 20 21 19 19 18 30 28 
12 19 15 17 14 18 18 22 20 
13 17 21 20 13 19 19 18 16 
23a 25 22 20 20 20 21 20 21 
23b 21 22 22 20 22 22 19 20 
Ciprofloxacin 20 22 24 25 24 23   
Clotrimazole       30 29 
a The experiments were performed in triplicate and the average zone of inhibition was calculated. 
 

Table 2. The MIC (mg/mL) for the synthesized compounds using two fold serial dilution methoda 
Product Gram positive bacteria Gram negative bacteria Yeast 

S. aureus B. subtilis B. megaterium K. peneumoniae P. aeruginosa E. coli S. cerevisiae C. albicans 
4 200 200 200 200 200 200 50 50 
12 200  200  200 200 100 200 
13 200 200 200  200 200 200 200 
23a 200 200 200 200 200 200   
23b 200 200 200 200  200   
Ciprofloxacin 25 25 25 25 25 25   
Clotrimazole       25 25 
 

CONCLUSION 

Novel thiophenes and thiazoles have been synthesized from one-pot reaction involving phenyl 

isothiocyanate, active methylene compound and potassium hydroxide. The process provides some 

unexpected products as has been confirmed by the single X-ray crystal structures. The synthesized 

products showed good antimicrobial activities against the tested microorganisms compared to standard 

antimicrobial agents. 
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EXPERIMENTAL 

Melting points have been measured using the open glass capillaries Gallenkamp melting point apparatus 

and are uncorrected. The IR spectra (KBr disks) were recorded on the Perkin-Elmer GX Spectrometer. 

The NMR spectra were recorded on JEOL 600 MHz Spectrometer using TMS as internal reference (δ in 

ppm and J in Hz). Mass spectra were performed using the Varian MAT, CH-5 Spectrometer at 70 eV. 

2-Bromo-1-(5-methyl-1-(4-tolyl)-1H-1,2,3-triazol-4-yl)ethanone was synthesized according to the 

literature procedure.24 The crystallographic data for products 4 and 12 have been deposited at the 

Cambridge Crystallographic Data Center (CCDC) as CCDC1515222 and CCDC1515223, respectively. 

Free copies of the data can be obtained via www.ccdc.cam.ac.uk. 

 

Synthesis of thiazolidines 4 and 12 and thiophene 23; general procedure: A mixture of appropriate 

active methylene compound (1, 10, 20a or 20b; 0.05 mol) and anhydrous KOH powder (0.05 mol) in 

DMF (20 mL) was stirred for 1 h at room temperature. Phenyl isothiocyanate (0.05 mol) was added 

dropwise and the mixture was stirred for 4 h. Compound 3 (0.05 mol) was added the resulting mixture 

and the stirring was continued for 12 h. The mixture was poured into an ice-water mixture and the solid 

produced was filtered, dried and crystallized from DMF. 

 

5-(5-Methyl-1-(4-tolyl)-1H-1,2,3-triazole-4-carbonyl)-4-phenyl-2-(phenylamino)thiophene-3-

carbonitrile (4): Yield 73%; Mp 222 223 °C. IR (KBr) max/cm 1 1600 (C=C), 1624 (C=O), 2217 (CN), 

3263 (NH); 1H NMR (DMSO-d6)  2.31 (s, 3H, CH3), 2.50 (s, 3H, CH3), 7.34 7.48 (m, 15H, NH, Ar-H). 
13C NMR (DMSO-d6)  9.65, 20.77, 115.50, 119.12, 119.41, 121.34, 125.13, 127.89, 128.32, 128.92, 

129.01, 129.73, 130.12, 132.53, 133.30, 138.41, 139.65, 139.96, 142.90, 144.39, 144.60, 186.49. 

 

Ethyl 2-cyano-2-(4-hydroxy-4-(5-methyl-1-(4-tolyl)-1H-1,2,3-triazol-4-yl)-3-phenylthiazolidin-2- 

ylidene)acetate (12): Yield 78%; Mp 210 212 °C. IR (KBr) max/cm 1 1592 (C=C), 1685 (C=O), 2212 

(CN), 3213 (NH). 1H NMR (DMSO-d6)  1.14 (t, J = 7.2 Hz, 3H, CH3), 1.63 (s, 3H, CH3), 2.49 (s, 3H, 

CH3), 3.58 (d, J = 12.5 Hz, 1H, thiazololidine), 4.09 (q, J = 7.2 Hz, 2H, CH2), 4.44 (dd, J = 7.5, 7.8 Hz, 

1H, thiazololidine), 7.17 7.44 (m, 9H, Ar-H), 8.04 (s, exch., 1H, OH). 13C NMR (DMSO-d6)  88.67, 

14.40, 20.75, 60.16, 97.45, 114.07, 125.28, 128.26, 128.46, 129.50, 129.84, 130.12, 130.75, 132.89, 

134.21, 136.59, 139.76, 141.86, 166.47, 171.06. MS m/z (%): 463 ([M+ + 2], 18), 462 ([M+ + 1], 18), 461 

(M+, 18), 91 (100). Anal. Calcd for C24H23N5O3S (461.54): C, 62.46; H, 5.02; N, 15.17%. Found: C, 

62.63; H, 5.19; N, 15.27. 
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1-(4-Methyl-5-(5-methyl-1-(4-tolyl)-1H-1,2,3-triazole-4-carbonyl)-2-(phenylamino)thiophen-3-yl)-

ethanone (23a): Yield 74%; Mp 222 224 °C; IR (KBr) max/cm 1 1601 (C=C), 1691 (C=O), 3162 (NH). 
1H NMR (DMSO-d6)  1.23 (s, 3H, CH3), 2.42 (s, 3H, CH3), 2.50 (s, 3H, CH3), 2.56 (s, 3H, CH3), 

7.22 7.54 (m, 9H, Ar-H), 11.45 (s, exch., 1H, NH). 13C NMR (DMSO-d6)  10.04, 17.59, 20.79, 28.89, 

120.32, 121.09, 122.39, 125.16, 125.33, 129.86, 130.15, 132.61, 139.12, 140.04, 142.88, 143.29, 148.47, 

165.81, 178.37, 196.75. MS m/z (%): 432 ([M+ + 2], 5), 431 ([M+ + 1], 24), 430 (M+, 21), 132 (100). Anal. 

Calcd for C24H22N4O2S (430.52): C, 66.96; H, 5.15; N, 13.01%. Found: C, 67.81; H, 5.23; N, 13.17. 

 

Ethyl 4-methyl-5-(5-methyl-1-(4-tolyl)-1H-1,2,3-triazole-4-carbonyl)-2-(phenylamino)thiophene-3- 

carboxylate (23b): Yield 76%; Mp 198 200 °C. IR (KBr) max/cm 1 1612 (C=C), 1668 (C=O), 3276 

(NH). 1H NMR (DMSO-d6)  1.34 (t, 3H, J = 7.2 Hz, CH3), 2.41 (s, 3H, CH3), 2.46 (s, 3H, CH3), 2.50 (s, 

3H, CH3), 4.34 (q, J = 7 Hz, 2H, CH2,), 7.23 7.52 (m, 9H, Ar-H), 10.20 (s, exch., 1H, NH). 13C NMR 

(DMSO-d6)  10.03, 14.19, 17.12, 20.78, 60.48, 109.61, 115.79, 121.53, 125.26, 125.32, 129.81, 130.14, 

132.61, 139.04, 139.93, 140.03, 149.49, 164.38, 165.35, 177.95, 180.71. MS m/z (%): 462 ([M+ + 2], 6), 

461 ([M+ + 1], 24), 460 (M+, 22), 132 (100). Anal. Calcd for C25H24N4O3S (460.55): C, 65.20; H, 5.25; N, 

12.17%. Found: C, 65.33; H, 5.36; N, 12.31. 

 

Ethyl 4-amino-5-(5-methyl-1-(4-tolyl)-1H-1,2,3-triazole-4-carbonyl)-2-(phenylamino)thiophene-3- 

carboxylate (13): A mixture of 12 (0.46 g, 1.0 mmol), hydroxylamine hydrochloride (0.07 g, 1.0 mmol) 

and anhydrous potassium carbonate (0.14 g, 1.0 mmol) in anhydrous EtOH (20 mL) was heated under 

reflux for 4 h. The mixture was cooled down to room temperature and poured into ice-water mixture. The 

solid obtained was filtered and recrystallized from DMF. Yield 68%; Mp 210 °C. IR (KBr) max/cm 1 

1605 (C=C), 1701, 1695 (2 C=O), 3350 3190 (NH2, NH). 1H NMR (DMSO-d6)  1.35 (t, J = 7.2 Hz, 3H, 

CH3), 2.40 (s, 3H, CH3), 2.46 (s, 3H, CH3), 4.39 (q, J = 7.2 Hz, 2H, CH2), 7.30 7.52 (m, 9H, Ar-H), 9.50 

(s, exch., 1H, NH), 10.17 (s, exch., 2H, NH2).13C NMR (DMSO-d6)  9.93, 14.44, 20.78, 60.37, 93.31, 

117.82, 122.40, 123.22, 125.28, 129.74, 130.10, 132.90, 136.01, 138.00, 138.40, 139.30, 139.91, 145.89, 

159.91, 164.39. MS m/z (%): 463 ([M+ + 2], 5), 462 ([M+ + 1], 28), 461 (M+, 34), 91 (100). Anal. Calcd 

for C24H23N5O3S (461.54): C, 62.46; H, 5.02; N, 15.17%. Found: C, 62.60; H, 5.16; N, 15.23. 

 

ANTIMICROBIAL ACTIVITY 

The antimicrobial activities of the products were examined against various types of bacteria and fungi. A 

standard procedure was used based on the agar well diffusion method.25 The MIC was calculated based 

on the two fold serial dilution style.26 The solution concentrations were 500, 250, 125 and 65 μg/mL. 

724 HETEROCYCLES, Vol. 94, No. 4, 2017



 

ACKNOWLEDGEMENTS 

We thank Professor Ghada E. A. Awad, Chemistry of Natural and Microbial Products, National Research 

Center, Giza, Egypt for the determination of antimicrobial activity. The project was supported by King 

Saud University, Deanship of Scientific Research, Research Chair. 

 

REFERENCES 

1. L. Zhang, J. Dong, X. Xu, and Q. Liu, Chem. Rev., 2016, 116, 287. 

2. P. Mathew and C. V. Asokan, Tetrahedron Lett., 2016, 46, 475. 

3. H. Yu, Y. Zhang, T. Li, P. Liao, Q. Diao, G. Yin, Q. Meng, and D. Hou, RSC Adv., 2015, 5, 11293. 

4. A.-Z. A. Elassar and A. El-Khair, Tetrahedron, 2003, 59, 8463. 

5. B. Stanovnik and J. Svete, Chem. Rev. 2004, 104, 2433. 

6. T. Miura, Y. Funakoshi, M. Morimoto, T. Biyajima, and M. Murakami, J. Am. Chem. Soc., 2012, 

134, 17440. 

7. Y.-Y. Yu and G. I. Georg, Adv. Synth. Catal., 2014, 356, 1359. 

8. Q. Zhang, X. Liu, X. Xin, R. Zhang, Y. Liang, and D. Dong, Chem. Commun., 2014, 50, 15378. 

9. G. Sommen, A. Comel, and G. Kirsch, Tetrahedron, 2003, 59, 1557. 

10. E. Schonbrunn, S. Betzi, R. Alam, M. P. Martin, A. Becker, H. Han, R. Francis, R. Chakrasali, S. 

Jakkaraj, A. Kazi, S. M. Sebti, C. L. Cubitt, A. W. Gebhard, L. A. Hazlehurst, J. S. Tash, and G. I. 

Georg, J. Med. Chem., 2013, 56, 3768. 

11. K. K. C. Liu, J. Zhu, G. L. Smith, M.-J. Yin, S. Bailey, J. H. Chen, Q. Hu, Q. Huang, C. Li, Q. J. Li, 

M. A. Marx, G. Paderes, P. F. Richardson, N. W. Sach, M. Walls, P. A. Wells, and A. Zou, ACS 

Med. Chem. Lett., 2011, 2, 809. 

12. Q. Huang, P. F. Richardson, N. W. Sach, J. Zhu, K. K. C. Liu, G. L. Smith, and D. M. Bowles, Org. 

Process Res. Dev., 2011, 15, 556. 

13. M. A. Baashen, B. F. Abdel-Wahab, and G. A. El-Hiti, Heterocycles, 2016, 92, 1931. 

14. K. Smith, G. A. El-Hiti, and A. S. Hegazy, Heterocycles, 2015, 91, 479. 

15. K. Smith, G. A. El-Hiti, A. Fekri, and M. B. Alshammari, Heterocycles, 2012, 86, 391. 

16. K. Smith, G. A. El-Hiti, A. S. Hegazy, and A. Fekri, Heterocycles, 2010, 80, 941. 

17. G. A. El-Hiti and M. F. Abdel-Megeed, Heterocycles, 2005, 65, 3007. 

18. G. A. El-Hiti, Heterocycles, 2000, 53, 1839. 

19. M. A. Metwally, S. Shaaban, B. F. Abdel-Wahab, and G. A. El-Hiti, Curr. Org. Chem., 2009, 13, 

1475. 

20. M. A. Metwally, B. F. Abdel-Wahab, and G. A. El-Hiti, Curr. Org. Chem., 2010, 14, 48. 

21. M. F. Farhat, A. M. M. El-Saghier, M. A. Makhlouf, K. M. Kreddan, and A. B. Elmezoughi, J. 

HETEROCYCLES, Vol. 94, No. 4, 2017 725



 

Sulfur Chem., 2007, 28, 563. 

22. R. M. Mohareb, W. W. Wardakhan, and F. I. Hamed. Med. Chem. Res., 2015, 24, 2043. 

23. L. Luo, L. Meng, Q. Sun, Z. Ge, and R. Li, Tetrahedron Lett., 2014, 55, 259. 

24. H.-S. Dong and Z.-P. Cao, Indian J. Heterocycl. Chem., 2008, 17, 295. 

25. C. Perez, M. Pauli, and P. Bazevque, Acta Biol. Med. Exp., 1990, 15, 113. 

26. A. C. Scott, “Laboratory Control of Antimicrobial Therapy”, in Mackie and MacCartney Practical 

Medical Microbiology, ed. by J. G. Collee, J. P. Duguid, A. G. Fraser, and B. P. Marmion, 13th edn., 

Vol. 2, pp. 161-181, Churchill Livingstone, 1989. 

726 HETEROCYCLES, Vol. 94, No. 4, 2017



<<
  /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 /LeaveColorUnchanged
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 <>
    /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 <>
    /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.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /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




