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SYNTHESIS OF NEW DERIVATIVES OF 33-HYDROXY-
18 fH-OLEAN-9,12-DIEN-30-OIC ACID
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Ring Awas transformed and new A-homo-4-aza- and 3-cyano-3,4-seco-olean-4-ene derivatives of 33-hydroxy-
18BH-olean-9,12-dien-30-oic acid were synthesized.
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Synthetic transformations of biologically active natural compounds represent a critical area of modern organic and
bioorganic chemistry related to the synthesis of new biologically active compounds and compounds of new structural types
[1-3]. Plant triterpenoids are a widely distributed class of natural compounds that have become especially interesting in the
last decade due to the observation of several highly active antitumor, antiviral, anti-inflammatory, and anti-ulcer agents among
derivatives of oleanolic, betulinic, ursolic, glycyrrhizic, and glycyrrhetic acids, among others [4-12]. The chemistry and
pharmacology of glycyrrhetic acid (GLA) (1), the principal oleanane triterpenoid of licorice roots (Glycyrrhiza glabra L. and
G. uralensis Fisher), have been well studied [13]. GLA and its derivatives are effective for treating allergic conditions and are
promising for therapy of inflammatory skin diseases, eczema of various etiologies, psoriasis, and allergic dermatitises [14].
GLA amides inhibit reverse transcriptase of HIV-1, a key enzyme in the life cycle of HIV that is necessary in early stages of
cell infection [15]. GLA exhibited high antitumor activity in skin tumor models caused by cancerogens [16].

Herein we report the synthesis of new derivatives of 3-hydroxy-188H-olean-9,12-dien-30-o0ic acid (2), a GLA
analog modified in ring C.

Reduction of GLA (1) by an excess of NaBH, in THF:H,O (1:1) in the presence of NaOH produced an epimeric
mixture (¢o/P) of 11-hydroxy derivative 3, which was dehydrated upon refluxing with conc. HCI in THF to 3-hydroxy-
9(11),12-diene 2 [17], the yield of which after purification by column chromatography (CC) over Al,O; was 67%.
Methylation by diazomethane formed 30-methyl ester 2a. The structures of the triterpenoids were confirmed by PMR and
13C NMR spectra. Thus, The 13C NMR spectra of dienes 2 and 2a contained additional resonances for olefinic C atoms C-9
at 0 116.36 and 115.71 ppm; C-11, 155.23 and 154.53. Resonances of C-5 shifted to strong field by 3.5-4.0 ppm; of C-14, to
weak field by 3 ppm (Table 1).
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TABLE 1. 13C NMR Spectra of 3 3-Hydroxy-188H-olean-9(11),12(13)-dien-30-oic Acid and Its Derivatives (75.5 MHz, CDCl,,
5, ppm)

2 7
C atom (CD;0D) 2a 4 S 6 (CDCl3+DMSO-dg) 8
1 393 39.1 38.0 38.5 40.6 37.7 382
2 27.6 272 27.0 275 275 26.2 27.2
3 78.9 78.6 216.7 166.6 175.3 1203 162.9
4 39.5 394 46.1 46.5 46.6 163.7 442
5 51.8 51.6 51.5 51.8 56.3 50.7 55.3
6 20.5 20.0 20.3 20.8 204 18.1 20.6
7 327 32.1 313 329 30.4 30.6 316
8 41.0 40.5 40.1 40.2 414 39.6 392
9 155.2 154.5 152.2 153.5 154.5 152.8 146.3
10 433 4.3 45 4.7 4238 418 40.4
11 116.4 115.7 117.0 118.8 118.9 115.6 114.1
12 121.9 121.4 121.0 121.4 121.7 120.4 124.5
13 146.8 146.0 146.3 146.4 146.3 145.3 141.4
14 435 4.0 426 4.0 43.0 419 40.6
15 25.6 252 254 24.9 258 24.6 25.6
16 26.2 25.6 26.6 25.8 25.8 24.0 25.6
17 322 316 30.9 316 317 30.6 31.0
18 47.0 46.4 47.0 49.4 49.4 455 46.5
19 38.9 38.7 375 38.3 38.6 37.3 382
20 445 442 438 442 442 52 4.6
21 316 312 31.0 312 312 30.2 29.6
2 37.9 37.1 34.1 37.0 383 36.1 37.0
23 27.9 27.9 26.6 272 273 116.5 28.4
2 16.1 15.6 19.3 19.0 20.1 16.5 16.0
25 16.1 15.6 19.7 19.9 20.4 19.0 16.0
26 18.9 18.3 24.9 232 223 19.9 17.4
27 214 21.0 212 2.3 2.6 2.6 228
28 28.6 282 28.0 283 28.4 27.0 28.4
29 289 28.6 282 28.5 28.5 27.6 29.6
30 180.8 177.5 176.9 177.7 177.5 176.5 176.0
31 511 512 51.6 51.6 50.9 51.9

a. PDC/CHCly; b. NH,OH-HCI, 115°C; ¢. SOCl,/dioxane, 10°C, 1% KOH; d. p-TsCl/Py, 115°C; e. Lawesson’s reagent/toluene, 110°C

Scheme 1
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Oxidation of 2a by pyridinium dichromate (PDC) in CH,Cl, at room temperature with TLC monitoring produced
3-o0xo derivative 4 in 65% yield (Scheme 1). Refluxing 4 with NH,OH-HCl in anhydrous pyridine for 1 h formed 3-hydroxyimine
5. The 13C NMR spectrum of 5 exhibited a resonance for C-3 at § 166.6 ppm (C=N-).

We used the Beckmann rearrangement of ketooximes, which has been well studied for 18- and 18 3-GLA, in order
to prepare compounds with a seven-membered ring. Depending on the conditions, the reactions could follow two pathways to
form lactams (aza derivatives) and seco-nitriles [18]. Reaction of 5§ with SOCIl, in anhydrous dioxane at 10°C formed a single
product, A-homo-4-aza derivative 6, in 74% yield according to TLC through a first-order Beckmann rearrangement.

The structure of 6 was elucidated using spectral methods. The IR spectrum of 6 contained absorption bands for
CONH at 1664 cm™!. The PMR spectrum had resonances at weak field (5 5.58, 5.62, 5.65 ppm) belonging to NH and olefinic
protons (H-11, H-12). The presence of a C=0O group in the 3-position of 6 was confirmed by a strong-field shift of the
chemical shift (CS) for C-3 (from 166.6 to 175.3 ppm). The resonances of neighboring C atoms C-2 and C-4 shifted to weak
field by 2-5 ppm at the same time (Table 1).

Heating 5 with p-TsCl in anhydrous Py for 5 h caused a second-order Beckmann rearrangement to form 3-cyano-3,4-
seco-olean-4-ene (7) in 66% yield. The '3C NMR spectrum showed a resonance for the CN group at & 120.3 ppm; of the
additional olefinic bond, at 163.7 and 116.5 (Table 1).

Refluxing A-homo-4-aza-3-oxo derivative 6 with Lawesson’s reagent in toluene for 5 h produced 3-thio analog 8 in
65% yield. Its IR spectrum contained absorption bands at 1680 (C=S) and 1572 (NHC=S) cm~!. The '3C NMR spectrum
showed a shift of the C-3 resonance from 175.3 ppm to 162.9 as a result of the formation of the C=S bond.

EXPERIMENTAL

PMR and !3C NMR spectra were recorded on Bruker AM-300 spectrometers (operating frequency 300 MHz for 'H
and 75.5 MHz for 13C) with TMS internal standard. Resonances in NMR spectra were assigned in normal mode using the
program set ACD LABS and literature data for GLA and its derivatives [19, 20].

IR spectra in mineral oil mulls were recorded on an IR Prestige-21 spectrometer (Shimadzu). UV spectra were
recorded on a UF-400 spectrophotometer. Molecular ions were determined by LC/MS on a Shimadzu LCMS-2010 instrument
using atmospheric pressure chemical ionization and solutions in MeOH or CH;CN.

Optical activity was measured on a Perkin—EImer 341 polarimeter in a 1-dm tube at 20-22°C (A, 546 nm). Melting
points were determined on a Boetius microstage.

Column chromatography (CC) was carried out over silica gel (KSK, 50-150 fraction, ZAO Sorbpolimer) (SG) or
Al,O5 (Brockmann neutral). TLC used Sorbfil (ZAO Sorbpolimer) plates. Spots of compounds were detected using
phosphotungstic acid solution (20%) or H,SO, in EtOH (5%) with subsequent heating at 110-120°C for 2-3 min.

Solvents were purified as usual [21] and were evaporated in vacuo at <50°C.

We used PDC (Aldrich) and GLA prepared by the literature method [22] that was recrystallized twice from aqueous
EtOH, mp 292-294°C, [0]3) +168° (¢ 0.03, CHCl,), lit. [22] mp 289°C, [t +163° (¢ 1.0, CHCL,).

3-Hydroxy-18 3H-olean-9(11),12(13)-dien-30-o0ic Acid (2). A solution of GLA (2.5 g, 5.3 mmol) in THF (100 mL)
and H,O (100 mL) was treated with NaOH (1.24 g, 31 mmol) and NaBH, (12.5 g, 330 mmol), refluxed for 4 h, treated with
aqueous NaH,PO, (500 mL, 5%), and extracted with EtOAc (300 mL X 3). The organic layer was washed with water, dried
over MgSO,, and evaporated. The crude product (2.0 g) was dissolved in THF (100 mL), treated with several drops of
conc. HCI, refluxed for 6 h, and diluted with cold H,O (300 mL). The precipitate was filtered off, washed with water, and
chromatographed over a column of Al,O5 with elution by CHCl;:CH;OH (300:1, 200:1, 100:1, v/v) to afford 2 (2.2 g), which
was recrystallized from EtOH. Yield 1.6 g (66.7%) (transparent needles), mp >300°C, [0(]1230 +343° (c 0.06, CHCl,),
UV spectrum (A, MeOH, nm): 280 (log € 3.98), lit. [17] [Oc]%,o +374° (¢ 1.0, THF).

PMR spectrum (CD;0D, 8, ppm, J/Hz): 0.74 (3H, s, CH;-28), 0.80 (3H, s, CH;-27), 0.94 (3H, s, CH;-26), 0.98 (3H,
s, CH;-25), 1.08, 1.10 (3H, both s, CH;-23, CH;-24), 1.14 (3H, s, CH;-29), 1.30-2.00 (m, CH, CH,), 3.14 (H -3, t,J, = 7.3,
J,=8.1),5.52, 5.54 (2H, H-11, H-12).

Table 1 lists the 13C NMR spectrum. C30Hy605. MW 454.7.
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Methyl Ester of 33-Hydroxy-183H-olean-9(10),11(12)-dien-30-oic Acid (2a). A solution of2 (0.90 g, 2 mmol)
in EtOAc (100 mL) was treated with diazomethane in Et,O until a yellow color persisted. The solution was evaporated.
The solid was recrystallized from EtOH. Yield 0.83 g (90%), R 0.70 (CHCI;:CH;0H, 10:1), mp 243-245°C. IR spectrum
(v, cm™1): 3350-3270 (OH), 1722 (COOMe), 1217, 1159, 1103, 1086 1038, 991, 822, 721. UV spectrum (A, MeOH, nm):
282 (log € 5.05).

PMR spectrum (CDCl,, 8, ppm, J/Hz): 0.80 (3H, s, CH;-28), 0.84 (3H, s, CH;-27), 0.98 (3H, s, CH;-26), 1.04 (3H,
s, CH5-25), 1.14 (6H, s, CH;-23, CH5-24), 1.20 (3H, s, CH;3-29), 1.25-2.10 (CH, m, CH,), 3.24 (H -3, dd, J, =4.2, ], = 11.0),
3.69 (3H, s, OCHj), 5.60, 5.62 (2H, H-11, H-12).

Table 1 lists the 13C NMR spectrum. [M + H]* 470. C;,H,40;. MW 468.7.

Methyl Ester of 3-Oxo-183H-olean-9(10),11(12)-dien-30-oic Acid (4). A solution of 2a (1.5 g, 3.2 mmol) in
CHCl; (10 mL) was treated with PDC (1.0 g, 4.8 mmol); stirred at room temperature for 3 h; diluted with CHCl; (20 mL); and
washed with H,0, Na,CO; solution (5%), saturated NaCl solution, and H,O again. The organic phase was passed through a
small column of Al,O; and evaporated. The dry solid (1.36 g) was chromatographed over a column of SG with elution by
toluene and toluene EtOAc (200:1, 100:1, v/v). Yield 0.80 g (65.0%), R -0.38 (benzene), 0.58 (benzene + 1 drop MeOH),
mp 233-235°C, [Oc] 9.4305° (c 0.06, MeOH). IR spectrum (v, cm™!): 1726 (COOMe) 1217, 1180, 1155, 1030. UV spectrum
A MeOH, nm): 282 (log € 4.66).

PMR spectrum (CDCl,, 8, ppm, J/Hz): 0.70 (3H, s, CH;-28), 0.90 (3H, s, CH;-27), 0.96 (3H, s, CH;-26), 1.00 (6H,
s, CH5-23, CH;-25), 1.04 (3H, s, CH;-24), 1.15 (3H, s, CH;-29), 1.16-2.50 (CH, m, CH,), 3.57 (3H, s, OCH3), 5.52, 5.54 (2H,
H-11, H-12).

Table 1 lists the 13C NMR spectrum. [M + HJ" 469. C5,Hy605. MW 466.7.

Methyl Ester of 3-Hydroxyimino-18 SH-olean-9(11),12(13)-dien-30-oic Acid (5). A solution of4 (0.7 g, 1.5 mmol)
in anhydrous Py (28 mL) was treated with NH,OH-HCI (1.4 g), refluxed for 1 h, and treated with cold H,O. The precipitate
was filtered off, washed with water, dried, and recrystallized from EtOH. Yield 0.59 g (82.4%), R 0.74 (toluene:EtOAc, 3:1),
0.57 (benzene:MeOH, 20:1), mp 234-236°C. IR spectrum (v, cm™!): 3300-3100 (N-OH), 1726 (COOMe) 1217, 1155, 928,
734. UV spectrum (A, ., MeOH, nm, log €): 282 (4.0), 260 (4.05), 250 (4.1).

PMR spectrum (CDCls, S, ppm, J/Hz): 0.84 (3H, s, CH,;-28), 1.00, 1.02 (6H, both s, CH;-26, CH;-27), 1.09 (3H, s,
CH;-25), 1.12, 1.15 (6H, both s, CH;-23, CH;-24), 1.19 (3H, s, CH;-29), 1.30-2.40 (CH, m, CH,), 3.69 (3H, s, OCHj;), 5.62,
5.65 (2H, H-11, H-12), 8.92 (br.s, 1H, N-OH).

Table 1 lists the 13C NMR spectrum. C;,H,;0;N. MW 481.7.

Methyl Ester of A-Homo-4-aza-3-0x0-18 SH-olean-9(11),12(13)-dien-30-oic Acid (6). A solution of 5 (0.5 g,
1 mmol) in anhydrous dioxane (50 mL) at 10°C was treated with freshly distilled SOCI, (1 mL), stirred for 10 min, and poured
into cold KOH solution (1%). The precipitate was filtered off, washed with water, and dried. The dry solid was recrystallized
from MeOH:CHCl,, yield 0.37 g (74%), R 0.54 (benzene + 1 drop MeOH), mp 264-266°C, [oc] 014420 (c 0.04, CHCl,).
IR spectrum (v, cm™1): 3300-3100 (NH), 1726 (COOMe), 1664 (CONH), 1271, 1249, 1215, 1186, 1107, 1085, 1016, 997,
923, 894. UV spectrum (A, ., nm, MeOH): 285 (log € 4.14).

PMR spectrum (CDCls, 8, ppm): 0.83 (3H, s, CH;-28), 0.97, 1.00 (6H, both s, CH;-26, CH;-27), 1.10, 1.12 (6H, both
s, CH;-25, CH;-23), 1.24 (3H, s, CH;-29), 1.34 (3H, s, CH;-24), 1.40-2.10 (CH, m, CH,), 3.68 (3H, s, OCHj), 5.58, 5.62,
5.65 (3H, NH, H-11, H-12).

Table 1 lists the 13C NMR spectrum. C31Hy9O3N. MW 483.7.

Methyl Ester of 3-Cyano-3,4-seco-18 fH-olean-4,9,12-trien-30-oic Acid (7). A solution of 5 (0.1 g, 0.1 mmol) in
anhydrous Py (2 mL) was treated with p-TsCl (0.3 g), refluxed without admitting moisture for 5 h, and poured into HCI
solution (5%, 10 mL). The precipitate was filtered off, washed with water, and dried to afford 7 (0.06 g, 66%), homogeneous
according to TLC, Rf0.23 (benzene:EtOH, 20:1), mp 253-256°C. IR spectrum (v, cm™!): 2200-2100 (CN), 1728 (COOMe),
1217, 1155, 1088, 926, 735.

PMR spectrum (CDCl; + DMSO-d,, 6, ppm): 0.52, 0.66, 0.76, 0.80, 0.83, 0.95 (18H, all s, 6CHj), 1.00-2.00 (CH, m,
CH,), 3.38 (3H, s, OCHj), 5.30, 5.32, 5.34 (4H, =CH,, H-11, H-12).

Table 1 lists the 13C NMR spectrum. C51HyO,N. MW 464.7.

Methyl Ester of A-Homo-4-aza-3-thioxo-18 3H-olean-9(11),12(13)-dien-30-o0ic Acid (8). A solution of 6 (50 mg,
0.1 mmol) in anhydrous toluene (5 mL) was treated with Lawesson’s reagent (160 mg, 0.4 mmol), refluxed without admitting

max’

max’
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moisture for 5 h, and filtered. The filtrate was washed with Na,CO; solution (5%) and water and evaporated. The solid
was chromatographed over a column of SG with elution by CHCl,. Yield 65.2%, Rf-0.77 (toluene:EtOAc, 3:1). IR spectrum
(v, em™1): 2967 (NH), 1680 (S=C), 1572 (NHC=S). ‘

PMR spectrum (CDCly, 8, ppm): 0.80, 0.84, 1.00, 1.02, 1.13, 1.26 (21H, all s, 7CHj), 1.40-2.7 (CH, m, CH,), 3.70

(3H, s, OCH,), 5.62, 5.68 (2H, H-11, H-12), 7.00 (1H, br.s, NH).

Table 1 lists the 13C NMR spectrum. C;,H5NO,S.

ACKNOWLEDGMENT

The work was supported financially by the RFBR (Grant 08-03-00366a).

REFERENCES
1. K.-H. Lee, J. Nat. Prod., 67,273 (2004).
2. M. S. Butler, Nat. Prod. Rep., 22, 162 (2005).
3. J. M. Rollinger, T. Langer, and H. Stuppner, Curr. Med. Chem., 13, 1491 (2006).
4. W. N. Setzer and M. C. Setzer, Mini Rev. Med. Chem., 3, 540 (2003).
5. R. H. Cichewicz and S. A. Kouzi, Med. Res. Rev., 29, 90 (2004).
6. J. Liu, J. Ethnopharmacol., 100, 92 (2005).
7. Z. Ovesna, A. Vachalkova, K. Horvathova, and D. Tothova, Mini Rev. Neoplasma, 51, 327 (2004).
8. L. A. Baltina, Curr. Med. Chem., 10, 155 (2003).
9. M. M. Yore, K. T. Liby, T. Honda, G. W. Gribble, and M. B. Sporn, Mol. Cancer Ther., 5, 3232 (20006).
10. S. Chintharlapalli, S. Papineni, S. Liu, I. Jutooru, G. Chadalapaka, S. Cho, R. S. Murthy, Y. You, and S. Safe,
Carcinogenesis, 28, 2337 (2007).
11. T. Honda, G. W. Gribble, N. Suh, H. J. Finlay, B. Rounds, L. Bore, F. G. Favaloro, Y. Wang, and M. B. Sporn,
J. Med. Chem., 43, 1866 (2000).
12. M. Urban, J. Sarek, J. Klinot, G. Korinkova, and M. Hajduch, J. Nat. Prod., 67, 1100 (2004).
13. G. A. Tolstikov, L. A. Baltina, V. P. Grankina, R. M. Kondratenko, and T. G. Tolstikova, Licorice: Biological
Variability, Chemistry, and Use in Medicine [in Russian], Akad. Izd. Geo, Novosibirsk, 2007.
14. G. A. Tolstikov, L. A. Baltina, and N. G. Serdyuk, Khim.-farm. Zh., 32, 5 (1998).
15. T. V. Il'ina, E. A. Semenova, O. A. Plyasunova, N. V. Fedyuk, E. I. Petrenko, N. V. Elantseva, E. E. Shul’ts,
G. A. Tolstikov, and A. G. Pokrovskii, Byull. Sib. Otd. Ross. Akad. Med. Nauk, No. 2, 20 (2002).
16. K. Kitagawa, H. Nishino, and A. Iwashima, Oncology, 43, 127 (1986).
17. R. Pellegata, M. Pinza, G. Pifferi, and C. Farina, Org. Prep. Proced. Int., 31, 181 (1999).
18. G. A. Tolstikov, Kh. A. Alibaeva, and M. 1. Goryaev, Zh. Org. Khim., S, 1625 (1969).
19. G. A. Tolstikov, L. M. Khalilov, L. A. Baltina, R. M. Kondratenko, A. A. Panasenko, and E. B. Vasil’eva, Khim.
Prir. Soedin., 645 (1985).
20. N. L. Petrenko, V. Z. Petukhova, M. M. Shakirov, E. E. Shul’ts, and G. A. Tolstikov, Zh. Org. Khim., 36, 1013
(2000).
21. A.J. Gordon and R. A. Ford, A Chemist's Companion, Wiley-Interscience, New York, 1972.
22. L. A. Baltina, O. B. Flekhter, Zh. M. Putieva, R. M. Kondratenko, L. V. Krasnova, and G. A. Tolstikov, Khim.-

farm. Zh., 30, 47 (1996).

397




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Photoshop 4 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Saturation
  /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 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 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 <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /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.)
    /RUS <>
  >>
  /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


