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Abstract – Two new atisine-type C20-diterpenoid alkaloids, leucostomine A (1) 

and leucostomine B (2) were isolated from the root of Aconitum leucostomum. 

Their structures were determined by spectroscopic methods including 1D-, 

2D-NMR, and HR-ESI–MS. 

Aconitum leucostomum Worosch. (Ranunculaceae) is a perennial herb distributed in the Gansu Province 

and Xinjiang Uygur Autonomous Region of China. It has been used as a folk medicine for the treatment 

of rheumatoid arthritis, cancer, and various types of pains for a long time.1 The previous phytochemical 

studies on this herb have led to the isolation of more than a dozen diterpenoid alkaloids.2 Lappaconitine, 

one of the main diterpenoid alkaloids, have been 

developed into a new non-narcotic analgesics drug.3 

Our further chemical investigation of this plant led to 

the isolation of two new atisine-type C20-diterpenoid 

alkaloids, named leucostomine A (1) and 

leucostomine B (2) (Figure 1). This paper reports the 

isolation and structural elucidation of these alkaloids. 

The 90% EtOH extract of roots of A. leucostomum 

was treated in the usual procedures4 to give CH2Cl2-soluble alkaloid and water-soluble alkaloid fractions. 

The water-soluble alkaloid fraction was sequentially subjected to column chromatography over D101 

Figure 1. Structures of compounds 1 and 2 
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macroporous resin, aluminum oxide, and silica gel to give two new compounds. 

Compound 1 was obtained as a white solid and gave a positive reaction to Dragendorff’s reagent. Its 

molecular formula was determined as C22H34NO3 by analysis of its HR-ESI-MS spectrum (m/z 360.2544 

[M]+, calcd. for C22H34NO3 360.2539). The IR spectrum showed absorption bands for hydroxyl group 

(3411 cm-1) and an imine bond (1706 cm-1). The 1H NMR spectrum showed signals characteristic for an 

angular methyl group (δH 1.08 s) and an exocyclic methylene group (δH 5.25 and 5.33, br s). Its 13C-NMR 

and DEPT spectra showed twenty-two carbon signals including one methyl (δC 26.5), eleven methylenes 

(δC 21.4, 21.6, 25.2, 26.1, 32.1, 37.3, 42.8, 59.9, 61.8, 66.5, 117.4), six methines (δC 45.9, 46.7, 52.5, 71.8, 

77.0, 185.4) and four typical non-oxygenated quaternary carbons (δC 35.6, 40.3, 48.4, 151.2), suggesting 

compound 1 might be an atisine-type alkaloid.5 In addition, the resonances at δC 35.6 (s, C-4), 48.4 (s, 

C-10) and 185.4 (d, C-20) strongly indicated the existence of a quaternary-N center in the molecule,6 

which was also supported by its deshielding effects on N-hydroxyethyl (δH 4.07 and 4.19), H-20 (δH 8.52) 

and H-19 (δH 3.72 and 3.84, ABq, J = 18 Hz) compared with the values of free atisine-type alkaloids.7 

From the above-mentioned evidence, compound 1 could be assigned as an atisine-type alkaloid 

possessing a quaternary nitrogen atom. Comparison of the 1D-NMR data (Table) of 1 with those of the 

known compound atisinium chloride indicated that there was a hydroxyl group at C-11 in 1 instead of the 

hydrogen group in atisinium chloride,8 which was also confirmed by the difference of 16 mass units 

between the two compounds. Furthermore, the existence of hydroxyl group at C-11 was supported by the 

cross-peaks between H-11 (δH 4.05) and C-9 (δC 52.5), C-10 (δC 48.4) and C-16 (δC 151.2) in the HMBC 

spectrum. The complete planar structure of 1 was further verified by analysis of the HMBC and 1H-1H 

COSY spectra (Figure 2). 
 

 
Figure 2. Key 1H-1HCOSY, HMBC (a) and NOESY (b) correlations of 1 

 

The configuration of compound 1 was deduced from the coupling constants (Table) and NOESY 

spectrum (Figure 2). The hydroxyl group at C-11 was assigned a β-orientation based on the coupling 

constants of H-11 at δH 4.05 (1H, d, J = 4.2 Hz) in the NMR spectra (when the hydroxyl group at C-11 is 
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β-oriented, the coupling of H-11 with H-9 is almost nil and the coupling with H-12 is ~5 Hz; in contrast, 

H-11 show a large coupling (~9-10 Hz) with H-9 and ~4-5 Hz coupling with H-129). The NOESY 

correlations of H-11 with H-20 and H-11 with Hα-1 also proved a β-orientation of hydroxyl group at C-11. 

The hydroxyl group at C-15 took β-orientation, since the resonance of C-15 exhibited nearly identical 

NMR data to those of the known alkaloids, atisinium chloride10 and brunonine11 whose structure was 

unambiguously determined by X-ray crystallography. This conclusion was also supported by the 

cross-peak between H-15 with Hβ-14 in the NOESY experiment. Since the absolute configuration of the 

atisine nucleus was repeatedly confirmed by the X-ray crystallographic analysis of analogues isolated 

from species of the same genus,12 it was proposed that the absolute configuration of the atisine nucleus 

was retained in 1. Therefore, the structure of compound 1 was characterized as shown in Figure 1, named 

as leucostomine A. 
 

 
Figure 3. Key 1H-1HCOSY, HMBC (a) and NOESY (b) correlations of 2 

 

Compound 2, a white solid, possessed the molecular formula C22H34NO4, which was determined by the 

analysis of HR-ESI-MS (m/z 376.2494 [M]+, calcd. for C22H34NO4 376.2488). The IR spectrum showed 

absorption bands for hydroxyl group (3377 cm-1) and an imine bond (1672 cm-1). It was readily 

recognized that compound 2 was also an atisine-type quaternary ammonium salt alkaloid13 according to 

the NMR spectra (Table), which showed the presence of a methyl group (δH 1.10 s, δC 24.9 q), an 

exocyclic double bond (δH 5.19 and 5.34, br s; δC 115.0 t, 150.7 s), an N-hydroxyethyl group (δH 3.99 and 

4.15; δC 58.4 t, 65.0 t) and four typical non-oxygenated quaternary carbon signals (δC 34.2, 44.3, 46.7 and 

150.7). The characteristic NMR spectra signals of compound 2 were similar to those of compound 1, all 

the differences being due to the hydroxyl group at C-7 in compound 2. This conclusion was supported by 

the appearance of a new methine signal at 68.5 ppm, the absence of a methylene signal at 32.1 ppm 

(compared the 13C-NMR data with compound 1), and the downfield shift at C-6 (ΔδC 7.4 ppm) and C-8 

(ΔδC 4.0 ppm). Moreover, the existence of hydroxyl group at C-7 was confirmed by the cross-peaks 

between H-7 (δH 3.97) with C-5 (δC 44.0), C-14 (δC 18.5) and C-15 (δC 70.8) in the HMBC spectrum 
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(Figure 3). The configuration of 2 was determined to be identical to that of 1, this being supported not 

only by their almost similar 1H- and 13C-NMR data (Table), but also by the NOESY data (Figure 3). The 

correlations among H-7, H-5, and H-9 in the NOESY spectrum indicated that H-7 was β-oriented. 

Furthermore, the upfield shift14 of C-14 (Δ δC 7.6 ppm) and C-15 (Δ δC 6.2 ppm) due to steric 

compression by the hydroxyl group at C-7 also give the proof of Hβ-7. Accordingly, the structure of 

compound 2 was established to be leucostomine B. 

 

Table. 1H- and 13C-NMR data (600 and 150 MHz, resp.) of compounds 1 and 2 

Position 
1 in D2O 2 in CD3OD 

δH (J in Hz) δC δH (J in Hz) δC 

1 β 1.78 a 
α 2.22 d (15) 

37.3 t β 1.71 m 
α 2.28 d (13.8) 

35.7 t 

2 α 1.28 a 
β 1.78 a 

21.4 t 1.75 m 20.1 t 

3 β 1.57 m 
α 1.78 a 

42.8 t β 1.56 a 
α 1.73 m 

41.6 t 

4 — 35.6 s — 34.2 s 
5 β 1.49 a 46.7 d β 1.56 a 44.0 d 

6 α 1.05 m 
β 1.78 a 

21.6 t α 1.14 q (13.2) 
β 1.88 dt (3.6, 13.2) 29.0 t 

7 β 1.28 a 
α 1.83 m 

32.1 t β 3.97 br s 68.5 d 

8 — 40.3 s — 44.3 s 
9 β 1.88 d (1.8) 52.5 d β 1.84 d (1.8) 51.3 d 

10 — 48.4 s — 46.7 s 
11 α 4.05 d (4.2) 71.8 d α 3.98 d (3.6) 70.3 d 
12 2.50 dd (1.8, 4.2) 45.9 d 2.41 dd (1.8, 3.6) 45.4 d 
13 1.72 m 25.2 t 1.65 m 23.4 t 

14 α 0.90 m 
β 1.49 a 26.1 t α 1.27 m 

β 1.35 m 
18.5 t 

15 α 3.84 br s 77.0 d α 4.20 br s 70.8 d 
16 — 151.2 s — 150.7 s 

17 a 5.25 br s 
b 5.33 br s 

117.4 t a 5.19 br s 
b 5.34 br s 

115.0 t 

18 1.08 s 26.5 q 1.10 s 24.9 q 

19 
3.72 ABq (18) 
3.84 ABq (18) 61.8 t 3.75 ABq (18) 

3.82 ABq (18) 60.3 t 

20 8.52 br s 185.4 d 8.62 br s 183.8 d 
21 4.19 t (4.8) 66.5 t 4.15 t (4.8) 65.0 t 
22 4.07 m 59.9 t 3.99 m 58.4 t 

a Overlapped signals. 
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EXPERIMENTAL 

General experimental procedure 

Optical rotations were measured on a Perkin-Elmer 341 polarimeter. 1D and 2D NMR spectra were 

recorded on a Bruker AV 600 NMR spectrometer, and IR spectrum on a ThermoFisher Nicolet 6700 

spectrometer (KBr discs, cm-1). HR-ESI-MS were carried out on a Q-TOF micro mass spectrometer 

(Waters, USA). Silica gel (Qingdao Haiyang Chemical Co., Ltd., China, 200–300 mesh), D-101 

macroporous resin (Rohm & Haas), and alumina (Qingdao Haiyang Chemical Co., Ltd., China, 100–200 

mesh) were used for column chromatography (CC). TLC plates precoated with silica gel GF254 (Qingdao 

Haiyang Chemical Co., Ltd., China) were visualized under a UV lamp at 254 nm or by spraying the 

Dragendorff’s reagent or by iodine. 

Plant Material 

A. leucostomum were collected in nileke county, Xinjiang Uygur Autonomous Region of China, in 

August 2014, and were identified by Prof. Qing-Er Yang of the Institute of Botany, Chinese Academy of 

Sciences. A voucher specimen (C. Ren & L. Wang 735) was deposited in the School of Life Science and 

Engineering, Southwest Jiaotong University. 

Extraction and isolation 

Dried and powder roots of A. leucostomum (6.5 kg) were extracted with 95% EtOH three times at room 

temperature, with each soaking process lasting three days. Evaporation of the solvent under reduced 

pressure provided a 95% EtOH extract (280.4 g). The extract was treated with 0.5 N hydrochloric acid (2 

L) and successively extracted with light petroleum (4×1 L) and EtOAc (4×1 L) to remove non-alkaloid 

constituents. Then, 28% aqueous ammonia soln. (2 L) was added to the acidic solution to adjust to pH 10. 

The solutions were extracted with CH2Cl2 (4×1 L) to afford the CH2Cl2-soluble alkaloid. Then, the 

aqueous layer was purified using chromatography with D101 macroporous resin, and the column contents 

were eluted with H2O, 40% EtOH, 60% EtOH, and 95% EtOH, using a gradient. The 60% EtOH elute 

was concentrated in vacuo to afford a residue (13.7 g), which was subjected to alumina column 

chromatography, using a CHCl3-MeOH (50:1-0:1) as the eluent to separate it into four fractions, A-D. 

Fraction B (314.6 mg) was chromatographed on silica gel column and eluted with 

CHCl3/MeOH/concentrated NH4OH (3:1:1, v/v/v) to afford 1 (32.3 mg) and 2 (25.0 mg) successively. 

Leucostomine A (1) 

White solid; [α]20 
D  +117 (c 0.45, MeOH); IR (KBr) νmax 3411, 2936, 2878, 1706, 1672, 1639, 1452, 1409, 

1376, 1110, 1076, 1046, 1018, 864, 580 cm-1. 1H NMR (600 MHz, D2O) and 13C NMR (150 MHz, D2O): 

see Table; HR-ESI-MS (m/z): 360.2544 [M]+, calcd. for C22H34NO3 360.2539. 

Leucostomine B (2) 

White solid; [α]20 
D  +50 (c 1.5, MeOH); IR (KBr) νmax 3377, 2935, 2875, 1672, 1637, 1431, 1385, 1112, 
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1076, 1050, 1017, 987, 857, 794, 636 cm-1. 1H NMR (600 MHz, CD3OD) and 13C NMR (150 MHz, 

CD3OD): see Table; HR-ESI-MS (m/z): 376.2494 [M]+, calcd. for C22H34NO4 376.2488. 

 

ACKNOWLEDGEMENTS 

This work was supported by the National Natural Science Foundation of China (81402803), the Research 

Foundation for Educational Commission of Sichuan Province (15TD0048 and 15ZB0140), and the 

Fundamental Research Funds for Central Universities (2682015ZT04). 

 

REFERENCES 

1. C.-S. Qian and H.-Y. Chen, ‘Flora of China,’ Vol. 27, ed. by W.-C. Wang and M. Warnock, Science 

Press, Beijing, 1979, p 171. 

2. (a) J.-M. Yue, J. Xu, Q.-S. Zhao, H.-D. Sun, and Y.-Z. Chen, J. Nat. Prod., 1996, 59, 277; (b) V. A. 

Telnov, M. S. Yunusov, N. D. Abdullaev, and M. G. Zhamierashvili, Khim. Prir. Soedin., 1988, 4, 

556; (c) X.-Y. Wei, B.-Y. Wei, and J. Zhang, Acta Bot. Sin., 1996, 38, 995. 

3. V. A. Tel'nov, M. S. Yunusov, and S. Y. Yunusov, Chem. Nat. Compd., 1970, 6, 598. 

4. L. Gao, X. Wei, X. Jin, and L. Yang, Heterocycles, 2004, 63, 1181. 

5. (a) N. V. Mody and S. W. Pelletier, Tetrahedron, 1978, 34, 2421; (b) M. S. Yunusov, Nat. Prod. 

Rep., 1993, 10, 471; (c) F.-P. Wang, Q.-H. Chen, and X.-Y. Liu, Nat. Prod. Rep., 2010, 27, 529. 

6. (a) S. W. Pelletier and T. N. Oeltmann, Tetrahedron, 1968, 24, 2019; (b) H. K. Desai, B. S. Joshi, S. 

W. Pelletier, B. Sener, F. Bingöl, and T. Baykal, Heterocycles, 1993, 36, 1081; (c) B.-G. Wang, L. 

Li, X.-S. Yang, Z.-H. Chen, and X.-J. Hao, Heterocycles, 2000, 53, 1343. 

7. (a) X.-J. Hao, M. Node, T. Taga, Y. Miwa, J. Zhou, S. Chen, and K. Fuji, Chem. Pharm. Bull., 1987, 

35, 1670; (b) F. Sun, X.-T. Liang, and D.-q. Yu, Heterocycles, 1987, 26, 19. 

8. S. W. Pelletier and N. V. Mody, J. Am. Chem. Soc., 1979, 101, 492. 

9. (a) I. A. Bessonova and S. A. Saidkhodzhaeva, Chem. Nat. Compd., 2000, 36, 419; (b) A. Ulubelen, 

H. K. Desai, S. K. Srivastava, B. P. Hart, J. C. Park, B. S. Joshi, S. W. Pelletier, A. H. Mericli, F. 

Mericli, and R. Ilarslan, J. Nat. Prod., 1996, 59, 360. 

10. P. Wangchuk, J. B. Bremner, Samten, B. W. Skelton, A. H. White, R. Rattanajak, and S. 

Kamchonwongpaisan, J. Ethnopharmacol., 2010, 130, 559. 

11. W. Deng and W. L. Sung, Heterocycles, 1986, 24, 869. 

12. (a) S. W. Pelletier, W. H. De Camp, and N. V. Mody, J. Am. Chem. Soc., 1978, 100, 7976; (b) S. 

Ahmad, H. Ahmad, H. U. Khan, A. Shahzad, E. Khan, S. A. A. Shah, M. Ali, A. Wadud, M. 

Ghufran, H. Naz, and M. Ahmad, J. Mol. Struct., 2016, 1123, 441; (c) B. T. Salimov, B. 

Tashkhodzhaev, M. S. Kodirova, F. M. Tursunkhodzhaeva, and F. N. Dzhakhangirov. Chem. Nat. 

2064 HETEROCYCLES, Vol. 92, No. 11, 2016



 

Compd., 2011, 47, 261. 

13. S. W. Pelletier, F. M. Harraz, M. M. Badawi, S. Tantiraksachai, F.-p. Wang, and S.-y. Chen, 

Heterocycles, 1986, 24, 1853. 

14. S. I. Sakai, T. Okazaki, K. Yamaguchi, H. Takayama, and N. Aimi, Chem. Pharm. Bull., 1987, 35, 

2615. 

HETEROCYCLES, Vol. 92, No. 11, 2016 2065



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




