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Abstract A series of new tetrazolo[1,5-a]quinoline-4-
carbonitrile derivatives were synthesized for the first time
via tetrazolo[1,5-a]quinoline derivatives. Elemental anal-
ysis, IR, '"H NMR, B¢ NMR, and mass spectral data were
used to elucidate the structures of all newly synthesized
compounds. In vitro antimicrobial activities of synthesized
compounds were investigated against Gram-positive
Bacillus subtilis, Gram-negative Escherichia coli, and two
fungi, Candida albicans and Aspergillus niger, in com-
parison with standard drugs. Some of the tested compounds
showed significant antimicrobial activity.

Keywords Tetrazolo[1,5-a]quinoline - Nitrile -
Antibacterial - Antifungal

Introduction

Quinolines and their derivatives are important constituents
of pharmacologically active synthetic compounds. The
quinoline nucleus also occurs in the structure of numerous
naturally occurring alkaloids which have been associated
with a broad spectrum of biological activities [1, 2]. The
fusion of quinoline to the tetrazole ring is known to
increase the biological activity. The tetrazole group, which
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is considered as a carboxylic group pharmacore, possesses
a wide range of biological activities. Several substituted
tetrazoles have been shown to possess anticonvulsant [3],
anti-inflammatory [4], CNS dispersant [5], antimicrobial
[6], anti-AIDS [7], and antifertility activity [8, 9].

Nitriles are of particular interest in preparative organic
chemistry due to their rich chemistry [10—14]. They are
useful precursors for the synthesis of amines, carboxylic
acids, amides, ketones, and heterocyclic compounds such
as tetrazoles [15—17], thiazoles [18, 19], oxazoles [20, 21],
2-oxazolines [22], and 1,2-diarylimidazoles [23]. It has
also been well documented that the cyano group itself is
present in HIV protease inhibitors, 5-lypoxygenase inhib-
itors, and many other significant bioactive molecules [12,
13]. They are usually prepared by nucleophilic substitution
with the cyanide anion or by regenerating the cyano group
via oxidation, rearrangement, or elimination [14]. The
conversion of aldehydes into nitriles is a useful transfor-
mation [24, 25] and a topic of current interest to organic
chemists. To develop our ongoing research work [26-29],
we have synthesized the title compounds.

Results and discussion
Chemistry

In the present article, we report straightforward and con-
venient syntheses of new nitrile derivatives containing the
highly bioactive tetrazole moiety. The key intermediate
tetrazoloquinoline derivatives 2a—2i were prepared by the
reaction of 2-chloroquinoline-3-carbaldehyde derivatives
la—1i with sodium azide in dimethyl sulfoxide (DMSO)/
AcOH mixture [30, 31]. We synthesized title com-
pounds 3a-3i by the reaction of tetrazoloquinoline
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Scheme 1 R R R C//’ N
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1a-1i 2a-2i 3a-3i
a)R'=R2=R3=H; b) R =H; R = Me;
o) R'=R®=H; R? = Me; )R1—R2 H; R® = Me;
e)R%= R3 H; R' = OMe; f) R‘_R3 H; R? = OMe;
g) R =R? = H; R® = OMe; h) R?= R®= H; R! = OEt;
hR'= R2 H; R® = Et.

derivatives 2a-2i, hydroxylamine hydrochloride, and for-
mic acid under reflux in moderate to good yields (74-87%)
as outlined in Scheme 1. The structures of compounds 3a—
3i were confirmed by using analytical and spectral data. IR
spectra of 3a-3i showed an intense band in the region of
22242241 cm™! of the y(C=N) stretch, which confirms
the formation of the desired compounds.

Biological assays

The antimicrobial activity of the synthesized compounds
was screened by the agar cup plate method against a panel
of human pathogenic microorganisms: one Gram-positive
strain (Bacillus subtilis NCIM 2250) and one-Gram nega-
tive strain (Escherichia coli ATCC 25922) were used for
the antibacterial assay, whereas Candida albicans MTCC
277 and Aspergillus niger NCIM 545 were used for the
antifungal assay. Microorganisms were maintained at
37 °C on Mueller-Hinton (MH) agar slants. MH agar and
Czapek—Dox broth were used to evaluate antibacterial and
antifungal activity. All compounds were dissolved in
DMSO in the required concentrations. Commercial anti-
biotics such as streptomycin (strept.) and griseofluvin
(gris.) in DMSO served as reference standards to compare
inhibition of growth. The plates containing bacterial
organism were incubated at 37 + 0.5 °C and plates con-
taining fungal organism were incubated at 28 4 0.5 °C for
48 h. The zone of inhibition was calculated by measuring
the diameter of the zone of inhibition of bacterial and
fungal growth around the disc. An average of three inde-
pendent determinations was recorded.

The minimum inhibitory concentrations (MICs) of the
samples were determined by the cup plate method on MH
agar plates according to National Committee for Clinical
Laboratory Standards (NCCLS) (M7-A5 January 2000).
Thus MH agar containing the concentrations O (control), 1,
2,3,5,10, 15, 20, 30, and 40 pg/c:m3 MH were melted and
poured into Petri dishes. The plates were incubated at
37 °C, examined after 24 h, and incubated further for 72 h,
where necessary. The lowest concentration of the drug in a
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Table 1 Antibacterial and antifungal activity of compounds 3a—3i

Compound  B. subtilis E. coli C. albicans  A. niger
ZI* (MIC)®  ZI (MIC) Z1 (MIC) Z1 (MIC)
3a 14.0 (15) 13.0 (15)  12.0 (10) 15.0 (10)
3b 12.4 (25) 13.2 (15)  12.0 (15) 12.0 (20)
3c 16.0 (10) 13.0 (15)  13.0 (10) 13.0 (15)
3d 14.0 (15) 13.0 (15)  12.0 (15) 12.0 (15)
3e 15.0 (15) 12.8 (15)  13.0 (15) 11.0 (25)
3f 12.0 (10) 12.6 (10)  14.0 (10) 16.0 (15)
3g 18.0 (10) 14.0 (10)  12.0 (15) 15.0 (10)
3h 14.0 (10) 14.6 (10)  12.0 (15) 13.0 (15)
3i 12.0 (10) 12.0 (10) 14 (10) 14.7 (20)
Strept. 16.8 (10) 16.7 (10)  NT¢ NT
Gris. NT NT 17.1 (10) 16.6 (10)

& Zone of inhibition in mm
® Minimum inhibitory concentration in pg/cm?
¢ Not tested

plate that failed to show any visible macroscopic growth
was considered as its MIC. The MIC determination was
performed in triplicate for each organism and the experi-
ment was repeated where necessary.

In vitro antibacterial and antifungal activity was screened
by considering the zone of growth inhibition. The synthe-
sized compounds 3a-3i were screened with their different
concentrations with standard antibiotics such as streptomy-
cin (10 ug/cmB) and griseofluvin (10 ug/cmB; Table 1). The
results showed that most of our designed compounds had
moderate antibacterial and antifungal activities in between
10 and 25 pg/cm® MIC values against standard antibiotics in
vitro as shown in Table 1. Compounds 3¢ (R' = R* = H,
R*=Me), 3¢ (R*=R*=H, R'=0Me), and 3g
(Rl =R’=HR?= OMe) have a zone of inhibition (16.0,
15.0, and 18.0 mm) comparable to that of the standard
streptomycin (16.8 mm) against Bacillus subtilis. The data
indicate that a change in the substituent might also affect the
antibacterial activity of title compounds 3a-3i. Comparison
of biological activities among 3a-3i shows functional
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groups as R'/R* = OMe or R* = Me to be potentially more
active than R'/R = Me, R?> = OMe, R! = OEt, or R® = Et
against Bacillus subtilis.

In antifungal assays, compounds 3a (R' = R* =R* =
H), 3f (R' = R® = H, R = OMe), and 3g (R' = R> = H,
R? = OMe) showed 15.0, 16.0, and 15.0 mm zones of
inhibition, respectively, against Aspergillus niger, which
might be an indication that the functional groups R/
R® = OMe and R' = R? = R? = H impart the antifungal
potency of the respective compounds, which in each case is
comparable to that of standard griseofluvin (16.6 mm).

Conclusion

In conclusion, we have synthesized new tetrazolo[1,5-a]-
quinoline-4-carbonitrile derivatives via tetrazolo[1,5-a]-
quinoline derivatives and evaluated their antimicrobial
activities. All compounds demonstrated potent inhibition
against all the strains tested. Furthermore, we also conclude
that compound 3g showed better antibacterial activity than
the standard streptomycin.

Experimental

All chemicals and solvents were purchased from Merck
(Darmstadt, Germany), Spectrochem (Mumbai, India), and
S.D. Fine-chem. (Mumbai, India). Solvents were com-
mercially available materials of reagent grade. Melting
points were determined in open capillaries on Kumar’s
melting point apparatus (India). IR spectra were recorded
on JASCO FT-IR 4100 (Japan) using KBr discs. '"H NMR
spectra were recorded on Varian Mercury Plus (400), and
Bruker DRX-300 and AC200 NMR spectrometer. Mass
spectra were recorded on Single-Quadrupole Mass Detec-
tor 3100, Waters. Elemental analyses were performed on
CHNS analyzer Flash 1112, Thermo Finnigan, and results
agreed with calculated values. The progress of the reactions
was monitored by TLC on Merck silica plates.

General procedure for the synthesis of compounds 2a—2i

Compounds 2a-2i were prepared by reported methods
[30, 31].

7-Ethoxytetrazolo[ 1,5-a]quinoline-4-carbaldehyde

(2h, C;2H;0N4O2)

Yield 85%; m.p.: 100-102 °C; IR (KBr): v = 3,097 (arom.
C-H), 2,784 (ald. C-H), 1,727 (ald. C=0), 1,537 (tetrazole
stretch), 1,464 (arom. C=C) cm™'; '"H NMR (200 MHz,
CDCl3): 6 = 1.24 (t, 3H, J = 6.0 Hz, O-CH,—CH3;), 3.68

(q, 2H, J = 6.0 Hz, O-CH,—CH3), 7.70-7.82 (m, 2H,
Ar-H), 8.57 (s, 1H, Ar-H), 8.70 (s, 1H, Ar-H), 10.75 (s,
IH, CHO) ppm; '*C NMR (100 MHz, DMSO-dq):
d = 144, 64.2, 113.7, 116.5, 118.3, 122.5, 125.3, 126.4,
143.1, 146.3, 151.3, 178.4 ppm; MS: m/z = 243 [M + 1].

9-Ethyltetrazolo[1,5-a]quinoline-4-carbaldehyde

(2i, C12H;0N40)

Yield 79%; m.p.: 162—164 °C; IR (KBr): v = 3,123 (arom.
C-H), 2,843 (ald. C-H), 1,742 (ald. C=0), 1,541 (tetrazole
stretch), 1,458 (arom. C=C) cm™'; '"H NMR (200 MHz,
CDCl3): 6 = 1.36 (t, 3H, J = 8.0 Hz, CH,—CH3), 2.89 (q,
2H, J = 8.0 Hz, CH,—CHs3), 7.59-7.78 (m, 2H, Ar-H),
8.52 (s, 1H, Ar-H), 8.64 (s, 1H, Ar-H), 10.54 (s, 1H, CHO)
ppm; *C NMR (100 MHz, DMSO-dy): 6 = 14.7, 28.3,
105.6, 1159, 119.1, 124.3, 128.8, 130.5, 138.5, 144.3,
153.5, 179.1 ppm; MS: m/z = 227 [M + 1].

General procedure for the synthesis of compounds 3a-3i

A mixture of tetrazolo[1,5-a]quinoline-4-carbaldehyde (2,
10 mmol), hydroxylamine hydrochloride (13 mmol), and
25 cm® formic acid was heated under reflux for 2-3 h. The
progress of the reaction was monitored by TLC. After
completion of the reaction, the reaction mixture was
poured on crushed ice. The solid obtained was extracted
with EtOAc (2 x 50 cm?). The organic extract was washed
with water and brine. The solvent was removed under
reduced pressure to afford crude product 3, which was
purified by column chromatography on silica gel by using
hexane/EtOAc (8:2) as eluent.

Tetrazolo[1,5-a]quinoline-4-carbonitrile (3a, CoHsN5s)
Yield 85%; m.p.: 276-278 °C; IR (KBr): v = 3,066 (arom.
C-H), 2,241 (C=N), 1,531 (tetrazole stretch), 1,460
(arom. C=C) cm~'; 'H NMR (300 MHz, DMSO-dj):
0=1790 (t, 1H, J=17.5Hz, Ar-H), 8.09 (t, I1H,
J=175Hz, Ar-H), 832 (d, 1H, J = 8.1 Hz, Ar-H),
8.68 (d, 1H, J = 8.1 Hz, Ar-H), 9.18 (s, 1H, Ar-H)
ppm; C NMR (100 MHz, DMSO-d): 6 = 97.4, 114.1,
116.2, 121.8, 128.2, 129.5, 136.2, 138.3, 142.8, 149.2 ppm,;
MS: m/z = 196.1 [M + 1].

7-Methyltetrazolo[ 1,5-a]quinoline-4-carbonitrile

(3b, C;;H;Ns)

Yield 78%; m.p.: 248-250 °C; IR (KBr): v = 3,054 (arom.
C-H), 2,239 (C=N), 1,524 (tetrazole stretch), 1,481
(arom. C=C) cm~'; 'H NMR (300 MHz, DMSO-dj):
8 = 2.56 (s, 3H, Ar-CH3), 7.97 (d, 1H, J = 8.7 Hz, Ar—
H), 8.07 (s, 1H, Ar-H), 8.55 (d, 1H, J = 8.7 Hz, Ar-H),
9.07 (s, 1H, Ar—H) ppm; >C NMR (100 MHz, DMSO-dj):
5 =208, 97.1, 114.1, 116.3, 122.7, 129.5, 129.9, 136.0,
138.9, 143.0, 145.5 ppm; MS: m/z = 210.2 [M + 1].
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8-Methyltetrazolo[ 1,5-a]quinoline-4-carbonitrile

(3¢, C1H7N5)

Yield 87%; m.p.: 232-234 °C; IR (KBr): v = 3,084 (arom.
C-H), 2,235 (C=N), 1,537 (tetrazole stretch), 1,467
(arom. C=C) cm™'; '"H NMR (300 MHz, DMSO-d):
0 = 2.43 (s, 3H, Ar-CH5), 7.78 (d, 1H, J = 8.7 Hz, Ar—
H), 7.91 (s, 1H, Ar-H), 8.43 (d, 1H, J = 8.7 Hz, Ar-H),
9.16 (s, 1H, Ar—H) ppm; >*C NMR (100 MHz, DMSO-dj):
0 =205, 974, 114.6, 116.1, 122.2, 129.8, 130.0, 136.3,
138.4, 144.1, 146.3 ppm; MS: m/z = 210.2 [M + 1].

9-Methyltetrazolo[ 1,5-a]quinoline-4-carbonitrile

(3d, C;H7Ns)

Yield 74%; m.p.: 244-246 °C; IR (KBr): v = 3,097 (arom.
C-H), 2,239 (C=N), 1,528 (tetrazole stretch), 1,470
(arom. C=C) cm~'; 'H NMR (300 MHz, DMSO-dj):
0 = 2.51 (s, 3H, Ar—CH3), 7.87 (s, 1H, Ar-H), 8.01 (d, 1H,
J = 8.7 Hz, Ar-H), 8.57 (d, 1H, J = 8.7 Hz, Ar-H), 9.04
(s, 1H, Ar-H) ppm; >C NMR (100 MHz, DMSO-d,):
0 =20.1, 97.3, 114.1, 116.7, 123.1, 129.4, 129.9, 136.8,
138.3, 144.1, 147.1 ppm; MS: m/z = 210.2 [M + 1].

7-Methoxytetrazolo[ 1,5-a]quinoline-4-carbonitrile

(3e, C;1HsN50)

Yield 85%; m.p.: 200-202 °C; IR (KBr): v = 3,072 (arom.
C-H), 2,240 (C=N), 1,551 (tetrazole stretch), 1,473
(arom. C = C) em™'; 'H NMR (300 MHz, DMSO-dj):
0 = 3.94 (s, 3H, Ar-OMe), 7.69-7.76 (m, 2H, Ar-H), 8.55
(d, 1H, J = 9.0 Hz, Ar-H), 8.99 (s, 1H, Ar—H) ppm; "°C
NMR (100 MHz, DMSO-dg): 6 = 56.1,97.5, 114.1, 116.7,
118.0, 123.9, 124.1, 125.8, 142.5, 145.0, 158.7 ppm; MS:
mlz = 226.2 [M + 1].

8-Methoxytetrazolo[ 1,5-a]quinoline-4-carbonitrile

(3f, C;1H/N50)

Yield 76%; m.p.: 218-220 °C; IR (KBr): v = 3,100 (arom.
C-H), 2,236 (C=N), 1,530 (tetrazole stretch), 1,464
(arom. C=C) cm™'; 'H NMR (300 MHz, DMSO-d;):
0 = 3.85 (s, 3H, Ar-OMe), 7.57-7.69 (m, 2H, Ar-H), 8.48
(d, 1H, J = 8.1 Hz, Ar-H), 8.86 (s, 1H, Ar—H) ppm; "°C
NMR (100 MHz, DMSO-dg): 6 = 56.3,97.4,114.0, 116.4,
117.9, 122.8, 124.4, 126.3, 143.1, 145.6, 157.5 ppm; MS:
miz = 2262 M + 1].

9-Methoxytetrazolo[ 1,5-a]quinoline-4-carbonitrile

(3g, C11H;N50)

Yield 81%; m.p.: 206-208 °C; IR (KBr): v = 3,090 (arom.
C-H), 2,239 (C=N), 1,527 (tetrazole stretch), 1,472
(arom. C=C) cm™'; 'H NMR (300 MHz, DMSO-dj):
0 = 3.87 (s, 3H, Ar—-OMe), 7.59 (s, 1H, Ar-H), 7.86 (d,
1H, J = 8.5 Hz, Ar-H), 8.54 (d, 1H, J = 8.1 Hz, Ar-H),
8.94 (s, 1H, Ar-H) ppm; 13C NMR (100 MHz, DMSO-dy):
0 =156.1,97.2, 114.1, 116.2, 118.7, 122.3, 124.6, 125.8,
144.6, 146.1, 158.3 ppm; MS: m/z = 226.2 [M + 1].
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7-Ethoxytetrazolo[ 1,5-a]quinoline-4-carbonitrile

(3h, C2HoN50)

Yield 78%; m.p.: 298-300 °C; IR (KBr): v = 3,074 (arom.
C-H), 2,224 (C=N), 1,521 (tetrazole stretch), 1,478
(arom. C=C) cm™'; '"H NMR (300 MHz, DMSO-d):
0 = 1.35(t, 3H, J = 6.9 Hz, Ar—~OCH,-CH3), 4.34 (q, 2H,
J = 6.9 Hz, Ar—~OCH,~-CH3), 7.24-7.42 (m, 3H, Ar-H),
8.63 (s, 1H, Ar—H) ppm; '*C NMR (100 MHz, DMSO-dj):
0 = 14.6, 63.6, 106.2, 110.2, 116.1, 117.1, 118.2, 124.2,
138.8, 1489, 153.8, 158.3 ppm; MS: m/z = 240.1
M + 1].

9-Ethyltetrazolo[ 1,5-a]quinoline-4-carbonitrile

(3i, C2HoN5s)

Yield 76%; m.p.: 178-180 °C; IR (KBr): v = 3,084 (arom.
C-H), 2,232 (C=N), 1,524 (tetrazole stretch), 1,465
(arom. C=C) cm~'; 'H NMR (300 MHz, DMSO-dj):
0 = 1.36 (t, 3H, J = 6.9 Hz, Ar—CH,—CH3), 3.55 (q, 2H,
J = 6.9 Hz, Ar—CH,—CH5), 7.24 (t, 1H, J = 9.1 Hz, Ar—
H), 7.55 (d, 1H, J = 7.2 Hz, Ar-H), 8.77 (s, 1H, Ar-H)
ppm; *C NMR (100 MHz, DMSO-dg): 6 = 14.8, 27.9,
106.2, 116.4, 118.6, 124.6, 129.7, 130.7, 138.3, 144.9,
155.9, 159.8 ppm; MS: m/z = 224.1 [M + 1].

Acknowledgments The authors would like to thank the Head of the
Department of Chemistry, Dr. Babasaheb Ambedkar Marathwada
University, Aurangabad for constant encouragement and providing
necessary facilities. AmHK also wishes to express his gratitude to the
University Grant Commission, New Delhi for providing the financial
support as a Rajiv Gandhi National Fellowship to carry out the
present work.

References

1. El-Subbagh HI, Abu-Zaid SM, Mahran MA, Badria FA, Alofaid
AM (2000) J Med Chem 43:2915
2. Gupta R, Gupta AK, Paul S (2000) Ind J Chem 39B:847
3. Shekarchi M, Marvasti MB, Sharifzadeh M, Shafiee A (2005)
Iran J Pharm Res 1:33
4. Kumar P, Knaus EE (1994) Drug Des Discov 11:15
5. Shukla JS, Saxena S (1980) Indian Drugs 18:15
6. Ko OH, Kang HR, Yoo JC, Kim GS, Hong SS (1992) Yakhak
Hoechi 36:150
7. Dereu N, Evers M, Poujade C, Soler F (1994) PCT Int Appl WO
9426725; (1995). Chem Abstr 122:214297
8. Singh H, Bhutani KK, Malhotra RK, Paul D (1978) Experientia
34:557
9. Singh H, Bhutani KK, Malhotra RK, Paul D (1979) J Chem Soc
Perkin Trans 1:3166
10. Tennant G (1979) Comprehensive organic chemistry, vol 2.
Pergamon, Oxford, p 528
11. Srinivas KVNS, Bolla Reddy E, Das B (2002) Synlett 625
12. Lai G, Bhamare NK, Anderson WK (2001) Synlett 230
13. Janakiraman MN, Watenpaugh KD, Tomich PK, Chong KT,
Turner SR, Tommasi RA, Thaisrivongs S, Strohbach JW (1998)
Bioorg Med Chem Lett 8:1237
14. Kamal A, Arifuddin M, Rao V (1998) Synth Commun 28:4507
15. Wittenberger SJ, Donner BG (1993) J Org Chem 58:4139



Synthesis and antimicrobial activity

791

16.

17.
18.
19.

20.
21.
22.

23.
24.

Bailey TR, Diana GD, Kowalczyk PJ, Akullian V, Eissenstat
MA, Cutcliffe D, Mallamo JP, Carabateas PM, Pevear DC (1992)
J Med Chem 35:4628

Kadaba PK (1973) Synthesis 71

Gu XH, Wan XZ, Jiang B (1999) Bioorg Med Chem Lett 9:569
Chihiro M, Nagamoto H, Tekemura I, Kitano K, Komatsu H,
Sekiguchi K, Tabusa F, Mori T, Tominaga M, Yabuuchi Y (1995)
J Med Chem 38:353

Moody CJ, Doyle K (1997) Prog Heterocycl Chem 9:1

Ducept PC, Marsden SP (2000) Synlett 692

Jnaneshwara GK, Deshpande VH, Lalithambika M, Ravindra-
nathan T, Bedekar AV (1998) Tetrahedron Lett 39:459

Fabiani ME (1999) Drug News Perspect 12:207

Friedrich K, Wallenfels K (1970) The chemistry of the cyano
group. Interscience, New York, pp 92-93

25.
26.

217.

28.

29.

30.

31.

Foley PJ (1969) J Org Chem 34:2805

Pokalwar RU, Hangarge RV, Kategaonkar AH, Shingare MS
(2009) Russ J Org Chem 45:430

Sonar SS, Kategaonkar AH, Ware MN, Gill CH, Shingate BB,
Shingare MS (2009) Arkivoc ii:138

Kategaonkar AH, Pokalwar RU, Sonar SS, Gawali VU, Shingate
BB, Shingare MS (2010) Eur J] Med Chem 45:1128
Kategaonkar AH, Pokalwar RU, Sadaphal SA, Shinde PV,
Shingate BB, Shingare MS (2009) Heteroatom Chem 20:436
Meth-Cohn O, Narine B, Tarnowski B (1981) J Chem Soc Perkin
Trans 1:1520

Bekhit AA, El-Sayed OA, Aboulmagd E, Park JY (2004) Eur J
Med Chem 39:249

@ Springer



	Synthesis and antimicrobial activity of tetrazolo[1,5-a]- quinoline-4-carbonitrile derivatives
	Abstract
	Introduction
	Results and discussion
	Chemistry
	Biological assays

	Conclusion
	Experimental
	General procedure for the synthesis of compounds 2a--2i
	General procedure for the synthesis of compounds 3a--3i

	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


