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Abstract — Two new 2-arylbenzofurans, 4-(7-methoxy-3,5-dimethyl-benzofuran-2-
yl)phenol (1), 4-(6-methoxy-3,5-dimethylbenzofuran-2-yl)phenol (2), together with
two known 2-arylbenzofurans (3 and 4) were isolated from the stems of Nicotiana
tabacum. Their structures were determined by means of HRESIMS and extensive
1D and 2D NMR spectroscopic studies. Compounds 1-4 were tested for their
anti-tobacoo mosaic virus (TMV) activities and cytotoxicity activities. The results
showed that compound 2 exhibited high anti-TMV activities with inhibition rates
of 36.4% at the concentration of 20 M. This rate is higher than that of positive
control. Compounds 1-4 showed moderate-to-weak cytotoxicities against some

tested human tumor cell lines with ICso values in the range of 2.2-8.4 M.

Nicotiana tabacum, tobacco is an important economic crop.! Its leaves are used as a raw material for the
tobacco industry, aerial plant as an insecticide, and also as anesthetic, diaphoretic, sedative, and emetic

agents in Chinese folklore medicine.!™ In previous literatures, many new bioactive compounds, such as,

11-14 15,16 17,18

sesquiterpenes,*® alkaloids,”® lignans,”'® flavonoids, phenylpropanoids, chromanones,
biphenyls,'” phenolic amides,* isocoumarins,?' were isolated from N. tabacum. The stems of N. tabacum
are the main by-product in tobacco planting and are normally used as organic fertilizer. The multipurpose
utilization of the roots and stems of N. tabacum is an interesting topic and has attracted more and more
attentions.!®?! In continuing efforts to utilize N. tabacum and identify bioactive natural products, the
phytochemistry investigation of the stems of Yunyan 201 (a variety of N. tabacum) led to the isolation of
two new (1 and 2) and two known 2-arylbenzofurans (3 and 4). This paper deals with the isolation,

structural elucidation, and their bioactivities of these compounds.
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Figure 1. The structures of 2-arylbenzofurans from stems of Nicotiana tabacum

A 95% aq. MeOH extract prepared from the stems of tobacco was subjected repeatedly to column
chromatography on silica gel and preparative HPLC to afford two new 2-arylbenzofurans,
4-(7-methoxy-3,5-dimethyl-benzofuran-2-yl)phenol (1) and 4-(6-methoxy-3,5-dimethylbenzofuran-2-
yl)phenol (2), together with two known 2-arylbenzofurans (3 and 4). The structures of the compounds 1-4
were as shown in Figure 1, and the 'H and '*C NMR data of 1 and 2 were listed in Table 1. The known
compounds, compared with literature, were identified as 2-[(2'-methoxy-4'-hydroxy)phenyl]-3-
methy-6-hydroxybenzofuran (3) ?*> and moracin M (4).

. 1 13 .
Compound 1 was obtained as a yellow gum. Table 1. 'H and °C NMR data of compounds 1 and 2 (in CsDsN)

1 2
Its molecular formula was determined as No. & Su(m,J,Hz) &
1 126.7 s 118.1s
Ci7Hi603 by HRESIMS (m/z 291.0990 5 1447 s 148.6 <
[M+Na]"; caled C17H1sNaO;z for 291.0997). It 3 15145 101.3d 7.02s
. _ 4 1123d  737(d)1.8 1556
UV spectrum showed maximum absorption at 5 1345 s 1202 s
210, 270 and 309 nm. The IR absorptions at 6 1168d 7.73(d)1.8 121.5d 733
7 249 q 2.31s 18.6 q 2.40s
3415, 1620, 1487, 1436 cm’!' indicated the 1 122.5 ¢ 1227
presence of hydroxy and aromatic rings. The 216" 1298d  8.00(d)8.6 130.0d 7.98(d)8.6
3.5 116.3d 6.78(d)8.6 116.5d 6.79(d) 8.6
'H, ”C NMR and DEPT spectra of 1 (Table 4 157.9 1576 s
1) displayed 17 carbon and 16 proton signals, 7 152.7s 152.1s
. _ 8" 111.2s 111.1s
respectively, corresponding to a 1,2,3,5- o 9.1q 214 9.3q 217 s
tetrasubstituted phenyl ring (C-1~C-6, H-4 and 3-OMe S6.1q 3.86s
4-OMe 56.4q 3.84s
H-6), a 1,4-substituted phenyl ring (C-1'~C-6', Ar-OH 10.81 s 10.90 s

H»-2',6', and H»-3',5"), two methyl group (C-7 and C-9'; H3-7 and and H3-9'), two olefin carbons (C-7' and
C-8"), one methoxy group (dc 56.1 q; du 3.86 s), and one phenolic hydroxy group (du 10.81). Its 'H and
3C NMR spectroscopic data [two phenyl rings, two olefin carbons (C-7' and C-8'"), and methyl group
(C-9" and H3-9")] were similar to those of known compound (3), which suggested that 1 should be a
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3-methyl-2-arylbenzofuran.?? In addition, the 3-methyl-2-arylbenzofuran skeleton of 1 was also assigned
by the HMBC correlations (Figure 2) of H3-9" with C-1, C-7', and C-8'; of H>-2',6" with C-7'; and of H-6
with C-8'. The position of the methyl group (C-7) at C-5 of the arylbenzofuran was elucidated by the
HMBC correlations from Hs-7 to C-4, C-5, and C-6; from H-4 to C-7; and from H-6 to C-7. The HMBC
correlations from the methoxy proton (ou 3.86) to C-3 (dc 151.4) supported the methoxy group located at
C-3. The phenolic hydroxy group located at C-4’ was supported by the HMBC correlation of phenolic
hydroxy proton (du 10.81) with C-4" and C-3',5'. Thus, the structure of 1 was established as
4-(7-methoxy-3,5-dimethylbenzofuran-2-yl)phenol.

Compound 2 was also obtained as yellow gum and it gave an

[M+Na]" peak at m/z 291.0998 in HRESIMS, consistent with ‘ £

a molecular formula of C17H1603. The 'H and "*C spectra H 7 @

data of 2 was very similar to these of 1 (see Table 1). The ° OMe

major differences were due to the substituent position Figure 2. key HMBC ¢\ ) correlations of 1.
variations on the tetrasubstituted phenyl ring (C-1~C-6). The methyl group (C-7) located at C-5 of was
supported by the HMBC correlations from H3-7 to C-4, C-5, and C-6; from H-4 to C-7; and from H-6 to
C-7. The HMBC correlations from the methoxy proton (du 3.84) to C-4 (dc 155.6) supported the methoxy
group located at C-4. The phenolic hydroxy group located at C-4’ was supported by the HMBC
correlation of phenolic hydroxy proton (du 10.90) with C-4’ and C-3',5'. Thus, the structure of

4-(6-methoxy-3,5-dimethylben Table 2. TMV Infection inhibition activities of compounds 1-4
zofuran-2-vl)phenol (2) was Inhibition 1Cso Inhibition 1Cso
yDp (2) Compounds rate (%) (M) Compounds rates (%) (uM)
established. 1 253+35 62.5 4 212+£3.0 783
2 36.4£3.2 31.6 ningnanmycin 31.5+3.1 36.3
Compounds 1-4 were tested 3 20.6+2.8 716 s Y

for their anti-tobacoo mosaic All results are expressed as mean + SD; n = 3 for all groups.

virus (TMV) activities. The anti-TMV activities were tested by half-leaf method, using ningnanmycin (a
commercial product for plant disease in China, with inhibition rate of 32.2%) as a positive control.>**
The results showed that compounds 2 exhibited high anti-TMV activities with inhibition rates of 36.4% at
the concentration of 20 xM. This rate is higher than that of positive control. The other compounds also
showed potential activities with inhibition rates in the range of 20.6%~25.3 % at the concentration of 20
UM, respectively.

The cytotoxicities of compounds 1-4 were also tested using a previously reported procedure.?®?” The
cytotoxic abilities against five human tumor cell lines (NB4, A549, SHSY5Y, PC3, and MCF7) by
MTT-assay were summarized in Table 3. The results revealed that compounds 1-4 showed
moderate-to-weak inhibitory activities against some tested human tumor cell lines with ICso values in the

range of 2.2-8.4 uM.
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EXPERIMENTAL

General. UV spectra were obtained using a Shimadzu UV-2401A spectrophotometer. A Tenor 27
spectrophotometer was used for scanning IR spectroscopy with KBr pellets. 1D and 2D NMR spectra
were recorded on DRX-500 spectrometers with TMS as internal standard, and the chemical shifts (J)
were expressed in ppm. HRESIMS was performed on an API QSTAR time-of-flight spectrometer and a
VG Autospec-3000 spectrometer, respectively. Preparative HPLC was performed on a Shimadzu LC-8A
preparative liquid chromatograph with a ZORBAX PrepHT GF (21.2 mm x 25 ¢cm, 7 gm) column or a

Venusil MP Cig (20 mm x 25 cm, 5 4m) Table 3. Cytotoxic activity of compounds 14

column. Column chromatography was Cell lines and ICso (uM)
) ) Compounds
performed with Si gel (200-300 mesh, NB4 ~ A549  SHSYSY  PC3  MCF7
Qing-dao Marine Chemical, Inc., Qingdao, ! 38 39 ~10 64 ~10
2 2.8 4.5 5.2 2.2 34
China). The fractions were monitored by 3 7.3 >10 >10 6.8 8.4
TLC, and spots were visualized by heating 4 ~10 >3 ~10 >10 6.0
Taxol 0.03 0.02 0.05 0.05 0.05

Si gel plates sprayed with 5% H>SO4 in NB4, human leukemia cell; A549, carcinomic human alveolar basal epithelial
cell; SHSYSY, human neuroblastoma cell; PC3, Human prostate cancer cell;
EtOH. MCF7, Human breast adenocarcinoma cell.

Plant material. The stems of N. tabacum L (tobacco stems) was collected from Lijiang County, Yunnan
Province, P. R. China, in September 2014. The tobacco variety is Yunyan-201, which had widely
cultivated in China. The identification of the plant material was verified by Prof. H. W. Yang (School of
Tobacco, Yunnan Agriculture University).

Extraction and Isolation. The air-dried and powdered tobacco stems (3.8 kg) were extracted with 95%
MeOH, and the extract was partitioned between EtOAc. The EtOAc-soluble materials (63.8 g) were
applied to silica gel (200—300 mesh) column chromatography, eluting with CHCI;/MeOH gradient system
(9:1, 8:2, 7:3, 6:4, 5:5, 4:6) to give six fractions A-F. Further separation of fraction A (9:1, 13.6 g) by
silica gel column chromatography, eluted with CHCI3/Me.CO (8:2-2:1) yielded mixtures A1-A7.
Fraction A2 (7:3, 0.67 g) was subjected to silica gel column chromatography using petroleum
ether/acetone, and then semi-preparative HPLC (48% MeOH/H2O, flow rate 12 mL/min) to give 1 (12.5
mg) and 2 (10.8 mg). Fraction A3 (6:4, 1.64 g) was subjected to silica gel column chromatography using
petroleum ether/acetone, and then semi-preparative HPLC (44% MeOH/H>0, flow rate 12 mL/min) to
give 3 (14.2 mg) and 4 (13.1 mg).

Anti-TMYV Assays. The anti-TMV activity was tested using the half-leaf method,>** and Ningnanmycin
(2% water solution), a commercial product for plant disease in China, was used as positive control.
Cytotoxicity Assay. The cytotoxicity tests for the isolates were performed by against NB4, A549,
SHSY5Y, PC3, and MCF7 tumor cell lines by MTT-assay (with Taxol as the positive control).?6’
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4-(7-Methoxy-3,5-dimethylbenzofuran-2-yl)phenol (1) : Ci7Hi1603, obtained as a yellow gum; UV
(MeOH) Amax (log €) 210 (4.10), 270 (3.15), 309 (3.52) nm; IR (KBr) vmax 3415, 1620, 1487, 1436, 1379,
1158, 1069, 865, 793 cm™'; 'H and *C NMR (500 and 125 MHz, in CsDsN, see Table-1; ESIMS m/z
(positive ion mode) 291 [M+Na]’; HRESIMS (positive ion mode) m/z 291.0990 [M+Na]* (calcd
Ci7H16NaOs for 291.0997).

4-(6-Methoxy-3,5-dimethylbenzofuran-2-yl)phenol (2): Ci7Hi603, obtained as a yellow gum; UV
(MeOH) Amax (log €) 210 (4.06), 268 (3.26), 306 (3.57) nm; IR (KBr) vmax 3420, 1618, 1482, 1440, 1382,
1153, 1062, 880, 764 cm™'; 'H and '3C NMR (500 and 125 MHz, in CsDsN, see Table-1; ESIMS m/z
(positive ion mode) 291 [M+Na]"; HRESIMS (positive ion mode) m/z 291.0998 [M+Na]* (calcd
C17H16NaOs for 291.0997).

ACKNOWLEDGEMENTS

This research was supported by the National Natural Science Foundation of China (No. 21562049, No.
31360081 and No. 31400303), and the Applied Fundamental Foundation of Yunnan Province (No.
2014FB163, No. 2015FB162).

REFERENCES

1. The Editorial Committee of the Administration Bureau of Flora of China, 'Flora of China,' Vol. 67,
Beijing Science and Technology Press, Beijing, 2005.

2. A. Rodgman and T. A. Perfetti, "The Chemical Components of Tobacco and Tobacco Smoke,' CRC
Press, Taylor and Francis Group, Boca Raton, Florida, 2008.

3. A. Fuchs, W. Slobbe, P. C. Mol, and M. A. Posthumus, Phytochemistry, 1983, 22, 1197.

4. S.Z.Shang, W. Zhao, J. G. Tang, X. M. Xu, H. D. Sun, J. X. Pu, Z. H. Liu, M. M. Miao, Y. K. Chen,
and G. Y. Yang, Fitoterapia, 2016, 108, 1.

5. X.Feng, Xin, J. S. Wang, J. Luo, and L. Y. Kong, J. Asian Nat. Prod. Res., 2010, 12, 252.

6. G.Y.Yang, W. Zhao, Y.-K. Chen, Z.-Y. Chen, Q.-F. Hu, and M.-M. Miao, 4sian J. Chem., 2013. 25,
4932.

7. G.H.Kong, Y. P. Wu, W. Li, Z. Y. Xia, Q. Liu, K. M. Wang, P. He, R. Z. Zhu, X. X. Si, and G. Y.
Yang, Heterocycles, 2016, 92, 331.

8. X. C. Wei, S. C. Sumithran, A. G. Deaciuc, H. R. Burton, L. P. Bush, L. P. Dwoskin, and P. A.
Crooks, Life Sci., 2005, 78, 495.

9. Y. K. Chen, X. S. Li, G. Y. Yang, Z. Y. Chen, Q. F. Hu, and M. M. Miao, J. 4sian Nat. Prod. Res.,
2012, 14, 450.

10. X. M. Gao, X. S. Li, X. Z. Yang, H. X. Mu, Y. K. Chen, G. Y. Yang, and Q. F. Hu, Heterocycles,
2012, 85, 147.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

HETEROCYCLES, Vol. 92, No. 8, 2016 1467

M. M. Miao, L. Li, Q. P. Shen, C. B. Liu, Y. K. Li, T. Zhang, F. M. Zhang, P. He, K. M. Wang, R. Z.
Zhu, Y. K. Chen, and G. Y. Yang, Fitoterapia, 2015, 103, 260.

Z.Y. Chen, J. L. Tan, G. Y. Yang, M. M. Miao, Z. Y. Chen, and T. F. Li, Phytochem. Lett., 2012, 5,
233.

Y. K. Li, Y. L. Zhao, N. J. Xiang, L. Yang, F. Wang, G. Y. Yang, and Z. Y. Wang, Heterocycles,
2014, 89, 2771.

Y. Wang, C. B. Liu, Q. P. Shen, F. M. Zhang, P. He, Z. H. Liu, H. B. Zhang, X. D. Yang, M. M. Miao,
and G. Y. Yang, Heterocycles, 2015, 91, 1198.

H. Q. Leng, J. X. Chen, Y. Hang, Y. X. Duan, G. Y. Yang, Y. K. Chen, Y. D. Guo, Q. F. Hu, and M.
M. Miao, Chem. Nat. Compd., 2014. 49, 1028.

J. L. Tan, Z. Y. Chen, G. Y. Yang, M. M. Miao, Y. K. Chen, and T. F. Li. Heterocycles, 2011, 83,
2381.

D. R. Mou, W. Zhao, T. Zhang, L. Wan, G. Y. Yang, Y. K. Chen, Q. F. Hu, and M. M. Miao,
Heterocycles, 2012, 85, 2485.

G. Y. Yang, W. Zhao, T. Zhang, Y. X. Duan, Z. H. Liu, M. M. Miao, and Y. K. Chen, Heterocycles,
2014, 89, 183.

S. Z. Shang, W. X. Xu, P. Lei, W. Zhao, J. G. Tang, M. M. Miao, H. D. Sun, J. X. Pu, Y. K. Chen,
and G. Y. Yang, Fitoterapia, 2014, 99, 35.

S. Z. Shang, Y. X. Duan, X. Zhang, J. X. Pu, H. D. Sun, Z. Y. Chen, M. M. Miao, G. Y. Yang, and Y.
K. Chen, Phytochem. Lett., 2014, 7, 413.

S. Z. Shang, W. X. Xu, L. Li, J. G. Tang, W. Zhao, P. Lei, M. M. Miao, H. D. Sun, J. X. Pu, Y. K.
Chen, and G. Y. Yang, Phytochem. Lett., 2015, 11, 53.

Q. Wang, S. Ji, S. W, Yu, H. X. Wang, X. H. Lin, T. T. Ma, X. Qiao, C. Xiang, M. Ye, and D. A. Guo,
Fitoterapia, 2013, 85, 35.

P. Wang, J. Xu, Q. Wang, S. X. Feng, T. Chen, and C.L. Zhang, J. Chin. Mater. Med., 2013, 38,
1531.

M. Zhou, K. Zhou, X.-M. Gao, Z.-Y. Jiang, J.-J. Lv, Z.-H. Liu, G.-Y. Yang, M.-M. Miao, C.-T. Che,
and Q.-F. Hu, Org. Lett., 2015, 17, 2638.

M. Zhou, M.-M. Miao, G. Du, S.-Z. Shang, W. Zhao, Z.-H. Liu, G.-Y. Yang, C.-T. Che, Q.-F. Hu,
and X.-M. Gao. Org. Lett., 2014, 16, 5016.

Q. F. Hu, B. Zhou, J. M. Huang, Z. Y. Jiang, X. Z. Huang, L. Y. Yang, X. M. Gao, G. Y. Yang, and C.
T. Che, J. Nat. Prod., 2013; 76, 1866.

Q. F. Hu, B. Zhou, Y. Q. Ye, Z. Y. Jiang, X. Z. Huang, Y. K. Li, G. Du, G. Y. Yang, and X. M. Gao,
J. Nat. Prod., 2013, 76, 1854.




<<
  /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




