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TRITERPENE GLYCOSIDES FROM Lonicera.
II. ISOLATION AND STRUCTURAL DETERMINATION
OF GLYCOSIDES FROM FLOWER BUDS
OF Lonicera macranthoides

Yu Chen, Xu Feng*, Ming Wang, Xiaodong Jia,                                                                                 UDC 547.918
Youyi Zhao, and Yunfa Dong

Two new triterpenoid saponins, lonimacranthoide II (8) and III (9), were isolated from the flower buds of
Lonicera macranthoides Hand.-Mazz. (Caprifoliaceae), as well as one known saponin 10. The structures of
the saponins were established based on chemical and spectral methods.

Key words: Lonicera macranthoides Hand.-Mazz., Caprifoliaceae, triterpene glycosides, hederagenin glycoside,
oleanolic acid glycosides.

We have previously reported the structures of seven triterpene glycosides (1–7) from dried flower buds of Lonicera
macranthoides Hand.-Mazz. [1]. Through further study, we obtained two new triterpenoid saponins, lonimacranthoide II (8)
and III (9), and one known saponin 10 from the plant.

Lonimacranthoide II (8) has the molecular formula  C65H106O31, determined from its positive HR-ESI-MS data as
well as DEPT spectra. The spectral features and physicochemical properties suggest that 8 is a triterpenoid saponin. The seven
methyl groups [δ 0.86 (s, 3 × CH3), 1.06, 1.11, 1.23 and 1.26] and one trisubstituted olefinic proton (δ 5.39, br.s) observed in
the 1H NMR spectrum coupled with the information from the 13C NMR spectrum (seven tertiary methyl carbons at δ 15.7,
17.2, 17.5, 23.7, 26.1, 28.2 and 33.0 and two olefinic carbons at δ 122.9 and 144.2) indicate that the aglycone possesses
an olean-12-ene skeleton (see Tables 1 and 3). The 1H and 13C NMR spectra of 8 exhibited six sugar anomeric protons
at δ 4.79 (1H, d, J = 6.0 Hz), 4.99 (1H, d, J = 7.8 Hz), 5.15 (1H, d, J = 7.7 Hz), 5.39 (1H, d, J = 7.9 Hz), 6.15 (1H, br.s),
and 6.20 (1H, d, J = 8.1 Hz) and sugar anomeric carbons at δ 95.6, 101.5, 105.1, 105.3, 105.3, and 106.5 (see Tables 2 and 3).
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8: R1 = β-D-Glc-(1→4)-β-D-Glc-(1→3)-α-L-Rha-(1→2)-α-L-Ara→, R2 = H, R3 = β-D-Glc-(1→6)-β-D-Glc→
9: R1 = β-D-Glc-(1→4)-β-D-Glc-(1→3)-α-L-Rha-(1→2)-α-L-Ara→, R2 = OH, R3 = β-D-Glc→

10: R1 = β-D-Glc-(1→3)-α-L-Rha-(1→2)-α-L-Ara→, R2 = H, R3 = β-D-Glc-(1→6)-β-D-Glc→
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TABLE 1. Chemical Shifts for 13C Atoms of Aglycons of Glycosides 8, 9, and 10 (δ, ppm, 0 = TMS, C5D5N)

Compound Compound 
C atom 

8 9 10 
C atom 

8 9 10 

1
2
3
4
5
6
7
8
9
10 
11 
12 
13 
14 
15 

38.9 
26.6 
88.7 
39.6 
56.0 
18.6 
32.6 
39.9 
48.1 
37.1 
23.4 
122.9 
144.2 
42.2 
28.3 

38.6 
26.0 
81.2 
43.6 
47.7 
18.2 
32.8 
40.0 
48.2 
36.9 
23.4 
123.0 
144.2 
42.2 
28.3 

40.0 
26.6 
88.8 
39.6 
56.1 
18.5 
32.6 
39.9 
48.1 
37.1 
23.4 

122.9 
144.2 
42.2 
28.3 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

23.8 
47.1 
41.7 
46.3 
30.8 
34.0 
33.1 
28.2 
17.2 
15.7 
17.5 
26.1 
176.5 
33.0 
23.7 

23.9 
47.0 
41.7 
46.2 
30.8 
34.0 
32.6 
64.1 
14.1 
16.2 
17.5 
26.1 
176.4 
33.1 
23.7 

23.8 
47.1 
41.7 
46.3 
30.7 
34.0 
33.1 
28.2 
17.1 
15.6 
17.5 
26.1 

176.5 
33.1 
23.7 

TABLE 2. Chemical Shifts for 13C Atoms of Carbohydrates of Glycosides 8, 9, and 10 (δ, ppm, 0 = TMS, C5D5N)

Compound Compound 
C atom 

8 9 10 
C atom 

8 9 10 

C3-O- 
Ara-1 

2
3
4
5

Rha-1 
2
3
4
5
6

Glc-1 
2
3
4
5
6

Glc-1 
2
3
4
5
6

105.1 
75.5 
74.2 
69.7 
65.4 

101.5 
71.6 
83.5 
73.0 
69.5 
18.4 

106.5 
75.6 
76.7 
81.2 
76.6 
62.0 

105.3 
74.7 
78.7 
71.6 
78.4 
62.4 

104.7 
75.4 
74.3 
69.6 
66.2 
101.4 
71.8 
83.6 
73.0 
69.7 
18.4 
106.7 
75.5 
76.7 
81.2 
76.7 
62.0 
105.3 
74.7 
78.3 
71.6 
78.4 
62.4 

105.3 
75.9 
74.3 
69.5 
66.3 
101.6 
71.7 
83.4 
73.0 
69.8 
18.5 
106.8 
75.7 
78.6 
71.6 
78.4 
62.6 

C28-O- 
Glc-1 

2
3
4
5
6

Glc-1 
2
3
4
5
6

95.6 
73.9 
78.2 
71.1 
78.0 
69.1 
105.3 
75.2 
78.4 
71.5 
78.5 
62.7 

95.8 
74.9 
79.3 
71.3 
78.9 
62.5 

95.7 
73.9 
78.8 
71.1 
78.4 
69.2 
105.3 
75.2 
78.5 
71.6 
78.0 
62.7 
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Acid hydrolysis afforded oleanolic acid and the component sugars, which were identified as arabinose, rhamnose, and glucose
(1:1:4) by GC analysis with authentic monosaccharides. The chemical shifts of C-3 (δ 88.7) and C-28 (δ 176.5) revealed that
8 was a bisdesmosidic glycoside [2]. The sequence of the sugar linkages connected to C-3 of the aglycone was deduced
from the following HMBC correlations: H-1 (δ 5.15) of Glc II with C-4 (δ 81.2) of Glc I, H-1 (δ 5.39) of Glc I with C-3 (δ 83.5)
of Rha, H-1 (δ 6.15) of Rha with C-2 (δ 75.5) of Ara, H-1 (δ 4.79) of Ara with C-3 (δ 88.7) of aglycone (see Fig. 1). The
second bisdesmosidic part at C-28 was established by the following HMBC information: the correlations between H-1 (δ 4.99)
of Glc IV and C-6 (δ 69.1) of Glc III, and H-1 (δ 6.20) of Glc III and C-28 (δ 176.5) of the aglycone (see Fig. 1). The 1H and

TABLE 3. Chemical Shifts for 1H Atoms of Glycosides 8 and 9 (δ, ppm, J/Hz, 0 = TMS, C5D5N)

Compound Compound 
C atom 

8 9 
C atom 

8 9 

3
12 
18 
23 
24 
25 
26 
27 
29 
30 

C28-O-
Glc-1 

2
3
4
5
6

Glc-1 
2
3
4
5
6

3.25 (dd, J = 4.0, 11.6) 
5.39 (br.s) 

3.17 (dd, J = 3.8, 13.5) 
1.26 (s) 
1.11 (s) 
0.86 (s) 
1.06 (s) 
1.23 (s) 
0.86 (s) 
0.86 (s) 

6.20 (d, J = 8.1) 
4.08 (m) 
4.15 (m) 
4.28 (m) 
4.28 (m) 

4.32 (m), 4.68 (m) 
4.99 (d, J = 7.8) 

3.95 (m) 
4.16 (m) 
4.15 (m) 
3.85 (m) 

4.31 (m), 4.45 (m) 

4.27 (m) 
5.39 (br.s) 

3.15 (dd, J = 3.7, 13.2) 
3.85 (m), 4.23 (m) 

1.09 (s) 
0.94 (s) 
1.09 (s) 
1.17 (s) 
0.85 (s) 
0.85 (s) 

6.30 (d, J = 8.1) 
3.94 (m) 
3.99 (m) 
4.30 (m) 
4.23 (m) 

4.16 (m), 4.42 (m) 

C3-O- 
Ara-1 

2
3
4
5

Rha-1 
2
3
4
5
6

Glc-1 
2
3
4
5
6

Glc-1 
2
3
4
5
6

4.79 (d, J = 6.0) 
4.48 (m) 
4.16 (m) 
4.17 (m) 

3.75 (m), 4.25 (m) 
6.15 (s) 
4.88 (s) 

4.72 (dd, J = 2.9, 9.4) 
4.44 (m) 
4.69 (m) 

1.51 (d, J = 6.1) 
5.39 (d, J = 7.9) 

4.05 (m) 
4.25 (m) 
4.32 (m) 
3.88 (m) 

4.37 (m), 4.50 (m) 
5.15 (d, J = 7.7) 

4.00 (m) 
4.15 (m) 
4.10 (m) 
3.95 (m) 

4.23 (m), 4.43 (m) 

4.99 (d, J = 6.7) 
4.48 (m) 
4.15 (m) 
4.07 (m) 

3.69 (m), 4.19 (m) 
6.23 (s) 
4.89 (s) 

4.76 (dd, J = 3.0, 9.4) 
4.43 (m) 
4.64 (m) 

1.52 (d, J = 6.2) 
5.40 (d, J = 7.7) 

4.05 (m) 
4.24 (m) 
4.27 (m) 
3.88 (m) 

4.33 (m), 4.45 (m) 
5.13 (d, J = 7.9) 

4.00 (m) 
4.14 (m) 
4.13 (m) 
3.94 (m) 

4.22 (m), 4.43 (m) 

Fig. 1. Key HMBC correlations of 8 (from H to C).
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13C NMR chemical shift assignments were accomplished by a combination of DEPT, HSQC HMQC-TOCSY, HMBC, and
ROESY experiments. Thus, lonimacranthoide II (8) was elucidated as 3-O-β-D-glucopyranosyl-(1→4)-β-D-glucopyranosyl-
(1→3)-α-L-rhamnopyranosyl-(1→2)-α-L-arabinopyranosyl oleanolic acid 28-O-β-D-glucopyranosyl-(1→6)-β-D-
glucopyranosyl ester.

Lonimacranthoide III (9) has the molecular formula C59H96O27, determined from its negative ion HR-ESI-MS spectrum
and from DEPT NMR data. Its 1H and 13C NMR spectra indicate that compound 9 possesses the same aglycone as that of
macranthoidin A [1] but differs in the sugar moiety (see Tables 2 and 3). The 1H and 13C NMR spectra of 9 exhibited five
anomeric protons and carbons (see Tables 2 and 3). Acid hydrolysis afforded hederagenin and the component sugars, which
were identified as arabinose–rhamnose–glucose (1:1:3) by GC analysis. The chemical shifts of C-3 (δ 81.2) and C-28
(δ 176.4) revealed that 9 was a bisdesmosidic glycoside. From its 2D NMR data, it was evident that the sugar structure at C-3 was
the same as that in 8, and the sugar at C-28 was a D-glucose. On the basis of these results, lonimacranthoide III (9) was
established as 3-O-β-D-glucopyranosyl-(1→4)-β-D-glucopyranosyl-(1→3)-α-L-rhamnopyranosyl-(1→2)-α-L-
arabinopyranosyl hederagenin 28-O-β-D-glucopyranosyl ester.

The known saponin 10 was identified as 3-O-β-D-glucopyranosyl-(1→3)-α-L-rhamnopyranosyl-(1→2)-α-L-
arabinopyranosyl oleanolic acid 28-O-β-D-glucopyranosyl-(1→6)-β-D-glucopyranosyl ester [2] by analysis of its NMR
spectroscopic data (see Tables 1 and 2). It was isolated from Lonicera macranthoides Hand.-Mazz. for the first time.

EXPERIMENTAL

General Comments. UV spectra, Shimadzu UV-2501PC; IR spectra, IMPACT 400 (KBr); NMR spectra, Bruker
AV-500; HR-ESI-MS spectra, Agilent 1100 LC/MSD TOF mass spectrometer; GC were carried out on a Shimadzu GC-2010
gas chromatograph, with a DB-1 capillary column  (30 m × 0.25 mm) and an FID detector operating at 270°C (column
temperature: initial temperature 150°C for 2 min and rising 5°C/min to final 200°C), 3.0 mL/min N2 as carrier gas.

Plant Material. The flower buds of Lonicera macranthoides Hand.-Mazz., collected from Hunan province of P. R.
China in 2003, were taxonomicly identified by Prof. Chang-Qi Yuan. A voucher specimen was deposited in Nanjing Botanical
Garden Mem. Sun Yat-Sen, Nanjing, Jiangsu, China.

Extraction and Purification. The dried buds (38.0 kg) were extracted with hot 95% ethanol for three times. After
removal of ethanol, the residued water suspension was re-extracted with petroleum ether, and EtOAc, and the obtained aqueous
portion was passed through Diaion HP-20 and eluted with water, 50% EtOH, and 90% EtOH. The 50% EtOH, fraction (30.0 g)
was chromatographed on silica gel columns using a gradient of CHCl3–MeOH–H2O (17:3:0.2→4:1:0.1→7:3:0.5→3:3:0.5)
to give 9 fractions (A-I). The fraction I (2.0 g) was repeatedly chromatographed on RP-C18 (YMC; 12 nm) and Sephadex LH-20
(Amersham Biosciences) columns using an MeOH–H2O solvent system to give 8 (80 mg), 9 (36 mg), 10 (118 mg).

General Method for Acid Hydrolysis. Each saponin (5 mg) was heated in 1 mL of 1 M HCl (dioxane–H2O 1:1) at
80° for 3 h in a water bath. Dioxane was removed and the solution was extracted with EtOAc (1 mL × 3). The EtOAc portion
was washed with water. Then the aglycone was obtained after removal of EtOAc. The aglycone was tested by TLC with an
authentic sample. The aqueous solution from acid hydrolysis of each saponin was neutralized by passing through an Amberlite
MB-3 resin column eluted with water, then concentrated and dried. The dried sugar mixture was dissolved in pyridine (0.5 mL)
and then treated with hexamethyldisilazane (0.2 mL) and trimethylchlorosilane (0.1 mL) at room temperature for 6 h. After
centrifugation, the above fraction was analyzed by GC analysis with authentic monosaccharides.

Lonimacranthoide II (8), C65H106O31, white amorphous powder; mp 225–226°C (MeOH); [ ]D
21.9�  –17.2° (c 0.065;

MeOH); IR (KBr) νmax cm–1: 3400 (OH), 2910 (CH), 1726 (C=O, ester), 1627 (unconjugated C=C), 1060 (C-O-C); 1H and
13C NMR see Tables 1, 2 and 3; HR-ESI-MS (positive mode): m/z 1405.6542 [M+Na]+ (Calcd: 1405.6610).

Lonimacranthoide III (9), C59H96O27, white amorphous powder; mp 240–242°C (MeOH); [ ]D
21.9�  –10.0° (c 0.050;

MeOH); IR (KBr) νmax cm–1: 3400 (OH), 2910 (CH), 1728 (C=O, ester), 1627 (unconjugated C=C), 1050 (C-O-C); 1H and
13C NMR see Tables 1, 2 and 3; HR-ESI-MS (negative mode): m/z 1235.6016 [M-H]– (Calcd: 1235.6066).

Glycoside 10, C59H96O26, white amorphous powder, mp 220–222°C (MeOH), [ ]D
21.9�  –12.0° (c 0.105; MeOH),

ESI-MS m/z: 1243 [M+Na]+, 13C NMR see Table 1 and 2.



518

ACKNOWLEDGMENT

This study was supported by the National Natural Science Foundation of China (No. 30370292) and the Jiangsu
Province Basic Facility Project (No. BM2006104, BM2006507). The authors are very grateful to Prof. Chang-Qi Yuan (Nanjing
Botanical Garden, Mem. Sun Yat-Sen) for help with the identification of the plant.

REFERENCES

1. Y. Chen, X. Feng, X. D. Jia, M. Wang, J. Y. Liang, and Y. F. Dong, Chem. Nat. Comp., 44, 39 (2008).
2. J. S. Choi and W. S. Woo, Planta Med., 53, 62 (1987).



<<
  /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


