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Abstract 
Phytochemical studies on the methanolic extract of Amrosia psilostachya, native to Manitoba, 
have resulted in the isolation of two new sterols, ambrosinal A  (1) and ambrosinal B (2) along 
with a known sesquiterpene lactone, coronopilin (3). Spectroscopic methods were used to 
establish the structures of these new and known compounds. Single crystal X-ray diffraction 
studies on compound 3 were also performed. Compounds 1-2 exhibited moderate antibacterial 
activity against pathogenic bacteria while compound 3 was weakly active in glutathione S-
transferase inhibition assay.  
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Introduction 
 
Ambrosia psilostachya, commonly known as “Perennial ragweed”, is abundant in Winnipeg. 
These weeds vary in leaf size, height, hardness as well as color and many other features. This 
plant produces natural products to which many people are allergic. The aqueous extract of the 
flowers of this plant is used to heal and localize bleeding.1 Previous chemical studies on A. 
psilostachya, collected from Arizona, yielded two compounds, arrivacins A (4) and B (5).2 
Compounds 4 and 5 are reported to exhibit bioactivity in the bovine adrenal membrane where 
they bind to the angiotensin II receptors.3 
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Our research group is involved in discovering natural products exhibiting acetylcholinesterase 
(AChE) and glutathione S-transferase (GST) inhibitory and antimicrobial activities from 
different natural sources including plants, marine organisms and microorganisms.4-7 Antibiotic 
resistance amongst bacterial pathogens threatens the treatment of infectious diseases. New 
antibiotics are needed to combat this situation. 7 In our continuing effort to discover new 
antibacterial compounds, we discovered that the crude methanolic extract of A. psilostachya and 
one of the fractions obtained from column chromatography of the crude extract of this plant 
exhibited antibacterial activity against Streptococcus pyogenes, Staphylococcus aureus, 
Escherichia coli, Enterococcus faecalis, Pseudomonas aeruginosa, Corynebacterium xerosis, 
and Bacillus subtilis at a concentration of 50µg/ml. Our detailed phytochemical studies on the 
crude methanolic extract of this plant resulted in the isolation of two new sterols, ambrosinal A  
(1) and ambrosinal B (2) along with one known natural product, coronopilin (3). Structures of 
these new and known natural products were established with the aid of extensive spectroscopic 
studies. Single crystal X-ray diffraction studies on compound 3 were also carried out to confirm 
its structure (Scheme 1). Compounds 1-2 exhibited moderate antibacterial activity against S. 
pyogenes, S. aureus, E. coli, E. faecalis, P. aeruginosa, C.  xerosis, and B. subtilis. Compound 3 
was weakly active in  glutathione S-transferase (GST) inhibition assay. In this paper, we report 
the isolation and characterization of compounds 1-3 as well as their bioactivity data. 
 

 
 
Scheme 1. X-ray structure of compound (3). 
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Results and Discussion 
 
Our first compound, ambrosinal A (1), was isolated as a colorless amorphous solid. Its UV 
spectrum showed terminal absorption indicating the lack of a conjugated π system in 1.  The IR 
spectrum of 1 displayed intense absorption bands at 3425 (OH), 1723 (C=O) and 1598 (C=C) 
cm-1.  The high-resolution electron-impact mass spectrum (HREIMS) showed a molecular ion 
peak at m/z 414.3501 corresponding to the molecular formula C28H48O2 (calcd 414.3497) and 
indicated the presence of six degrees of unstauration in compound 1. 
 The 1H-NMR spectrum (CDCl3, 300 MHz) of 1 showed two three-proton singlets at δ 0.65 
and 1.00 due to the C-18 and C-19 methyl protons, respectively. Three doublets, integrating for 
three protons each, at δ 0.85, 0.88 and 0.90 were ascribed to the C-21,    C-26 and C-27 methyl 
protons, respectively. The C-3 methine proton resonated at δ 3.55 while C-6 olefinic hydrogen 
appeared at δ 5.40. A signal at δ 9.81 was due to the proton of an aldehyde functional group. The 
COSY-45o spectrum was used to assign the 1H-NMR chemical shift assignments of 1. The C-3 
methine proton (δ 3.55) showed vicinal couplings with the C-2 methylene (δ 2.00 and 1.65) and 
C-4 methine  (δ 2.16) protons. The C-2 methylene protons exhibited 1H-1H spin correlations with 
the C-1 methylene protons (δ 1.78 and 1.43). The C-4 methine proton (δ 2.16) showed cross-
peaks with an aldehydic proton (δ 9.81) and allylic couplings with the C-6 olefinic proton (δ 
5.40). These COSY interactions indicated to us that an aldehyde moiety was substituted at C-4.  
The 13C-NMR spectrum (CDCl3, 75 MHz) of 1 showed the resonance of all twenty eight carbon 
atoms. The DEPT experiment was also performed to establish the multiplicity of each carbon 
signal in the broadband 13C-NMR spectrum and revealed the presence of five methyl, ten 
methylene, nine methine carbons. Subtraction of the DEPT spectrum from a broadband 13C-
NMR spectrum suggested the presence of four quaternary carbon atoms in 1.  The C-3 resonated 
at δ 73.2. Its downfield chemical shift value was due to the presence of a geminal hydroxyl 
group. A signal at δ 198.5 was ascribed to the C-28.  The HSQC spectrum of 1 was also recorded 
to establish 1H/13C one-bond shift correlations of all protonated carbon atoms. Complete 13C-
NMR chemical shift assignments of 1 and 1H/13C one-bond shift correlations of all hydrogen-
bearing carbon atoms in 1, as determined from HSQC spectrum, are presented in Table-1.  
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 A combination of 1H and 13C spectral data of 1 suggested that compound 1 has a sterol like 
structure, as most of the chemical shift values of this compound were distinctly similar to those 
of steroids.8-10 The HMBC spectrum of 1 was very informative in determining the position of 
various substituents. The aldehydic proton (δ 9.81) showed cross-peaks with C- 3 (δ 73.2), C-4 
(δ 48.5) and C-5 (δ 137.5), respectively. The C-3 methine proton (δ 3.55) exhibited HMBC 
interactions with C-2 (δ 39.1), C-4 (δ 48.5) and C-28 (δ 198.5), respectively. The long-range 
heteronuclear couplings of C-6 methine proton (δ 5.40) with C-5 (δ 137.5), C-4 (δ 48.5) and C-
28 (δ 198.5) were also observed in the HMBC spectrum. These HMBC interactions can only be 
satisfied by substituting an aldehyde moiety at C-4.  
 The relative stereochemistry at the various chiral centers of 1 was established with the aid of 
NOESY spectrum,  and by comparison of 1H and 13C-NMR chemical shift values of 1 with those 
of sterols reported in the literature.8-10 A cis relationship between C-8 methine (δ 1.50), C-18 (δ 
0.65) and C-19 (δ 1.00) methyl protons was observed in the NOESY spectrum. It has been 
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reported in the literature that H-8, H3-18 and H3-19 have β-orientation in sterols.8-10 The 1H- and 
13C-NMR chemical shift values of H-8, H3-18 and H3-19 were also nearly identical to those of 
sterols reported in the literature8-10. Based on these observations, β-orientation of H-8, H3-18 and 
H3-19 was assumed. The C-3 (δ 3.55) and C-4 (δ 2.16) methine protons showed cross-peaks with 
the C-19 methyl proton (δ 1.00) suggesting that H-3 and H-4 also have β-orientation in this 
compound. The stereochemistry at C-9, C-14 and C-17 was also assumed to be same as reported 
for other sterols in the literature10. Based on these spectral data, structure 1 was established for 
this new sterol.  
 Our second compound, ambrosinal B (2) was also isolated as a colorless amorphous solid. Its 
UV and IR spectra were similar to those of compound 1 with an exception that the IR spectrum 
of 2 did not show absorption band for a hydroxyl functionality. An additional band at 1748 cm-1 
indicated the presence of a second carbonyl group in compound 2.  The HREIMS of 2 showed a 
molecular ion peak at m/z 412.3337 which provided the molecular formula C28H46O2 (calcd 
412.3341). This molecular formula indicated the presence of seven degrees of unsaturation in 
this compound. The mass spectrum indicated to us that compound 2 was a C-3 oxo derivative of 
1, as most of the fragments were appearing at 2 amu less than those of 1.  The 1H-NMR spectrum 
(CDCl3, 300 MHz) of 2 showed the absence of a signal due to the C-3 hydroxyl-bearing methine 
proton and rest of the 1H-NMR spectrum was nearly identical to that of 1. This further suggested 
that compound 2 was a C-3 oxo derivative of 1. This was confirmed by recording the 13C-NMR 
spectrum and it showed a downfield shift of C-3 signal from δ 72.3 to δ 200.1.  A combination of 
mass, 1H, 13C, COSY, HSQC and HMBC spectral data further confirmed that compound 2 was a 
3-oxo derivative of compound 1. Complete 1H- and 13C-NMR chemical shift assignments of 
compound 2, as well as its 1H/13C one-bond shift correlations of 2, as determined from HSQC 
spectrum, are shown in Table-1.  
 After confirming that compound 2 was a 3-oxo derivative of compound 1, we used NOESY 
spectrum to establish the relative stereochemistry at all chiral centers. The NOE data was similar 
to those of compound 1 and this helped us to assume that all of chiral centers have same 
stereochemistry as those of compound 1. Based on these spectroscopic studies, structure 2 was 
established for this new sterol.  
 Additionally, we have also isolated a known compound, coronopilin (3) from this plant. The 
mass, 1H, 13C NMR spectral data compound 3 were identical to those of coronopilin, reported in 
the literature.11 The [α]24

D = 29.4° of 3 was found to be nearly identical to that of coronopilin 
reported in the literature [α]21D = 30.2° .11 This led us to assume that all chiral centers in 3 have 
same stereochemistry as those of  coronopilin reported in the literature.  Single crystal X-ray 
diffraction studies on compound 3 were also carried out to confirm its structure.  
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Table 1. 1H and 13C NMR chemical shift assignments of compounds 1 and 2, and 1H/13C one-
bond shift correlations of 1 determined from HSQC spectrum 

 1 2 
Carbon 1H 13C† 1H 13C† 

1. 1.78 (m) 31.8 (t) 1.87 31.7 (t) 
 1.43 (m)  1.22  

2. 2.00 (m) 39.1 (t) 2.40 (m) 38.8 (t) 
 1.65  2.15 (m)  

3. 3.55 (m) 73.2 (d) --- 200.1 (s) 
4. 2.16 48.5 (d) 2.14 50.1 (d) 
 (ddd, J = 8.9,5.1,1.3 Hz)  (dd, J =7.8, 1.9 Hz)  

5. --- 137.5 (s) --- 137.3 (s) 
6. 5.40 132.0 (d) 5.39 132.3(d) 
 (ddd, J = 5.4, 3.9,1.3 Hz)  (ddd, J = 5.2, 3.5, 1.9 Hz)  

7. 2.05 (m) 26.8 (t) 2.04 (m) 26.6 (t) 
 1.53 (m)  1.50 (m)  

8. 1.50 (m)) 31.6 (d) 1.49 (m) 31.5 (d) 
9. 1.91 (m) 50.9 (d) 1.89 (m) 51.0 (d) 
10. --- 34.5 (s) --- 34.4(s) 
11. 1.58 (m) 23.0 (t) 1.56 (m) 22.8 (t) 

 1.44 (m)  1.43 (m)  
12. 1.71 (m) 29.3(t) 1.69 (m) 28.9 (t) 

 1.58 (m)  1.60 (m)  
13. --- 45.8 (s) --- 45.6 (s) 
14. 1.66 (m) 56.7 (d) 1.68 (m) 56.6 (d) 
15. 1.76 (m) 24.8 (t) 1.80 (m) 25.0 (t) 

 1.64 (m)  1.66 (m)  
16. 2.09 (m) 27.9 (t) 2.10 (m) 28.1 (t) 

 1.55 (m)  1.58 (m)  
17. 1.55 (m) 56.7 (d) 1.57 (m) 56.9 (d) 
18. 0.65 (s) 12.1 (q) 0.67 (s) 11.9 (q) 
19. 1.00 (s) 21.9 (q) 0.95 (s) 21.7 (q) 
20. 1.58 (m) 35.4 (d) 1.60 (m) 35.3 (d) 
21. 0.85 (d, J = 6.5 Hz) 18.9 (q) 0.86 (d, J = 6.4 Hz) 19.0(q) 
22. 1.51 (m) 36.9 (t) 1.49 (m) 36.8 (t) 

 1.31 (m  1.35 (m)  
23. 1.45 (m) 23.6 (t) 1.46(m) 23.7 (t) 

 1.23 (m)  1.25(m)  
24. 153 (m) 39.7 (t) 1.55 (m) 39.6 (t) 

 1.20 (m)  1.23 (m)  
25. 1.53(m) 28.0 (d) 1.57 (m) 27.8 (d) 
26. 0.88 (d, J = 6.7 Hz) 22.6 (q) 0.89 (d, J = 6.5 Hz) 22.5 (q) 
27. 0.90 (d, J = 6.7 Hz) 22.8(q) 0.89 (d, J = 6.5 Hz) 22.9 (q) 
28. 9.81 (d, J = 8.9 Hz) 198.5 (d) 9.84 (d, J = 7.8 Hz) 198.8 (d) 

†Multiplicities were determined by DEPT spectrum 
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 Compounds 1 and 2 showed moderate antibacterial activity against Streptococcus pyogenes, 
Staphylococcus aureus, Escherichia coli, Enterococcus faecalis, Pseudomonas aeruginosa, 
Corynebacterium xerosis, and Bacillus subtilis at 25 µg/ml. Coronopilin (3) showed a moderate 
concentration-dependent inhibition of the activity of GST with an IC50 value of 120.3 ± 7.57 
µmol. The bioactivity observed for compound 3 might possibly be due to the presence of an α, 
β-unsaturated lactone moiety. This would led to the formation of a glutathione adduct of 
coronopilin (3), via Michael reaction, during the assay period to inhibit the activity of GST.  
 
 
Experimental Section  
 
General Procedures. EI/CI MS data were obtained on a Hewlett Packard 5989B spectrometer 
using direct insertion probe (DIP) method. 1H NMR spectra were recorded in CDCl3 on a Varian 
Inova and an AM 300 Bruker NMR spectrometers at 200 and 300 MHz, respectively.The 13C 
NMR spectra were recorded on an AM 300 Bruker NMR spectrometer at 75 MHz with TMS as 
an internal standard. The IR spectra were recorded on a Jasco-IRA1 IR spectrophotometer. The 
UV spectra were recorded on a Shimadzu UV 240 spectrophotometer. The optical rotations were 
measured on a Polatronic D polarimeter (Hitachi) and the purities of the samples were checked 
on TLC (silica gel, GF 254 precoated plates, purchased from Merck).  
 
Plant Material. The whole plant of Ambrosia psilostachya DC (1 kg) was collected in August 
2005. This plant was identified by Prof. Richard Staniforth, Department of Biology, University 
of Winnipeg and a voucher specimen (CHE-1) has been deposited in the Natural Product 
Chemistry Lab, University of Winnipeg. 
 
Extraction and Isolation. A. psilostachya (1 kg) was dried and extracted with methanol (1 L) at 
room temperature. The methanol was removed under reduced pressure to prepare a gum (100 
Gm). This gum was re-dissolved in an aqueous alcoholic solution (water-methanol, 20:80) to 
carry out solvent-solvent fractionations with hexane to get rid of fats. This defatted extract was 
loaded onto a silica gel column. This column was eluted with hexane-ethyl acetate (0-100%) and 
ethyl acetate-methanol (0-100%) to get several fractions. A fraction obtained on elution of silica 
gel column with hexane-ethyl acetate (70:30) was subjected to preparative TLC using hexane-
chloroform as a mobile phase (30:70) to purify compounds 1 and 2.  Compound 3 was isolated as 
colorless crystals from another fraction by preparative TLC using 100% diethylether as a 
developing solvent. Compound 3 was re-crystallized in methanol by dissolving 10 mg of the 
compound in 20 mL of methanol and allowing the solution to air-dry after 48 h, to produce 
needle-shaped colorless crystals 
Ambrosinal A (1). Colorless amorphous solid, Rf = 0.32 (7.9 mg), [α]25

D = 83o (CHCl3, c = 
0.34), UV λmax (MeOH) nm: = 210 nm, IR νCDCl

3 cm-1: 3425 (OH), 1723 (C=O) and 1598 (C=C). 
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1H and 13C NMR are given in Table 1. EIMS: m/z 414 (M+), 413, 399, 385, 370, 43.  HREIMS 
Calcd. 414.3497 C28H46O2. Found 414.3501. 
Ambrosinal B (2). Colorless amorphous solid, Rf = 0.43 (6.4 mg), [α]25

D = 58o (CHCl3, c = 
0.15), UV λmax (MeOH) nm:  = 206 nm, IR νCDCl

3 cm-1: 1748 (C=O), 1723 (C=O) and 1598 
(C=C). 1H and 13C NMR are given in Table 1. EIMS: m/z 412 (M+), 411, 397, 383, 368, 43.  
HREIMS Calcd. 412.3341 C28H44O2. Found 412.3337. 
Coronopilin (3). White crystalline solid, Rf = 0.64 (10 mg), [α]24

D = 29.4° (MeOH, c = 0.17); 
UV λmax (MeOH) nm:  = 243 nm. IR νKBrcm-1: 3225 (OH), 2933 (CH), 1621 (C=C), 1728 (C=O) 
and  1702 (lactone C=O). 1H NMR (CD3OD, 300 MHz) δ: =  6.15 (1H, d, J = 2.8 Hz, Ha-13), 
5.66 (1H, d, J = 2.8 Hz, Hb-13), 4.85 (1H, d, J = 7.8 Hz, H-6), 3.40 (1H, m, H-7), 2.65 (1H, ddd, 
J = 1.4, 4.4, 9.6 Hz, Hβ-3), 2.41 (2H, ddd, J = 1.9, 4.4, 9.6 Hz, H-2), 2.30 (1H, dt, J = 4.3, 12.6 
Hz, Hα-9), 2.10 (1H, m, H-10), 2.03 (1H, ddd, J = 2.2, 4.3, 12.6 Hz, Hβ-8), 1.75 (1H, m, Hα-8), 
1.68 (1H, m, Hα-3), 1.62 (1H, m, Hβ-9), 1.17 (1H, d, J = 7.7 Hz, H-14), 1.08 (1H, s, H-15); 13C 
NMR (CD3OD, 75 MHz) δ:  = 221.6 (C-4), 172.9 (C-12), 142.9 (C-11), 122.4 (C-13), 85.2 (C-1), 
81.9 (C-6), 60.6 (C-5), 45.9 (C-7), 43.2 (C-10), 33.0 (C-2), 32.7 (C-3), 31.2 (C-9), 28.5 (C-8), 
17.6 (C-14), 14.9 (C-15); CIMS m/z: = 265 (M++1); EIMS m/z: = 264 (M+), 246, 231, 218, 204, 
191, 163, 141, 123, 95, 55, 43.   
X-Ray crystallography. Crystals of coronopilin (3) were grown in methanol by dissolving 10 
mg of the compound in 20 mL of methanol and allowing the solution to air-dry after 48 h at 
room temperature, to produce needle-shaped colorless crystals. Single crystals were coated with 
Paratone-N oil, mounted using a 20 micron cryo-loop and frozen in the cold nitrogen stream of 
the goniometer.  A hemisphere of data was collected on a Bruker AXS P4/SMART 1000 
diffractometer using ω and θ scans with a scan width of 0.3 ° and 30 s exposure times.  The 
detector distance was 5 cm. The data were reduced (SAINT)12 and corrected for absorption 
(SADABS).13  The structure was solved by direct methods and refined by full-matrix least 
squares on F2(SHELXTL).14 All non-hydrogen atoms were refined using anisotropic 
displacement parameters. Hydrogen atoms were found in Fourier difference maps and refined 
using isotropic displacement parameters. The X-ray crystal structure data has been deposited at 
the Cambridge Crystallographic Data Centre (CCDC) with the reference number CDCC 634102. 
 
Antibacterial activity. The antibacterial activity of compound 1 and 2 was performed by using 
the Kirby Bayer disc method.15 

 
Enzyme inhibition assay. The activity of equine liver GST was determined according to a 
modification of the method reported by Habig et. al. (1974).16 Assays were performed in a 
thermostated cell compartment at 22ºC in 100mM phosphate buffer pH 6.5, in the presence of 
5mM GSH and 1mM CDNB. GST activity was measured as the rate of release of the GSH-
CDNB conjugate at 340 nm using a HP 8452 Diode Array spectrophotometer. Under these 
conditions, the non-enzymatic conjugation of the substrates was minimal. Activity of the 
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compound against GST was based on inhibition of the initial rate of the enzyme activity during a 
period of 20 seconds. This experiment was run in triplicate. 
 
 
Acknowledgements 
 
Financial support provided by Natural Sciences and Engineering Research Council of Canada 
(NSERC) and Research Corporation, Tucson, USA is gratefully acknowledged. We are also 
thankful to Dr. Kirk Marat for his help in running NMR experiments.  
 
 
References 
 
1. Bassett, I. J.; Crompton, C. W. Can. J. Plant Sci. 1975, 55, 463. 
2. Chen, Y.; Bean, M.; Chambers, C.; Francis, T.; Huddleston, M.; Offen, P.; Westley, J.; Carte, 

B. Tetrahedron 1991, 47, 4869. 
3. Lee, H. S.; Oh, W. K.; Choi, H. C.; Lee, J. W.; Kang, D. O.; Park C.S.; Mheen, T.; Ahn, J. S. 

Phytotherapy Res. 1998, 12, 212. 
4. Babar, Z.; Ata, A.;  Meshkatalsadat, M. H. Steroids, 2006, 71, 1045. 
5. Ata, A.; Conci, L. J.; Orhan, I. Heterocycles, 2006, 68, 2097. 
6. Ata, A; Win, H. Y.; Holt, D.; Holloway, P.; Segstro, E. P.; Jayatilake, G. S.  Helv. Chim. 

Acta. 2004, 87, 1090. 
7. Ata, A.; Ackerman, J.; Bayoud, A.; Radhika, P. Helv. Chim. Acta. 2004, 87, 592. 
8. Masaru, K.; Takaaki, H.; Fumie N.; Hiroshi, M. Steroids, 1979, 34, 285.  
9. Li, Y.; Ishibashi, M.; Satake, M.; Chen, X.; Oshima, Y.; Ohizumi, Y.; J. Nat. Prod. 2003, 66, 

696. 
10. Litourneux, Y.; Khuong-Huu, Q.; Gut, M.; Lukacs, G. J. Org. Chem. 1975, 40, 1674. 
11. Herz, W.; Högenauer, G.. J. Org. Chem. 1961, 26, 5011. 
12. SAINT 7.23A, 2006, Bruker AXS, Inc., Madison, Wisconsin, USA. 
13. SADABS 2004, George Sheldrick, 2004, Bruker AXS, Inc., Madison,Wisconsin, USA. 
14. SHELXTL 6.14, George Sheldrick, 2000, Bruker AXS, Inc., Madison,Wisconsin, USA. 
15. Iscan, G.; Kirimer, N.; Kurkcuoglu, M.; Baser, K. H. C.; Demirci, F. J. Agric. Food Chem. 

2002, 50, 3943. 
16. Habig, W. H.; Pabst, M. J.; Jakoby, W.B.; J. Biol. Chem.,1974,  249, 7130. 



<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


