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CHEMICAL CONSTITUENTS OF
Incarvillea mairei VAR. grandiflora
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Incarvillea mairei var. grandiflora, a variety of Incarvillea maireia (Bignoniaceae), is distributed mainly in Yunnan,
Sichuan, and Qinghai provinces. It often grows in mountains with an altitude of about 2500-3650 meters. Its roots and leaves
can be used as folk medicine for the treatment of anemia [1].

In our systematic investigation on the chemical constituents of the whole plant of /. mairei var. grandiflora, 14
compounds were isolated from this plant for the first time.

The whole plants of /. mairei var. grandiflora were collected by the Yunnan Gesang Flowering Plants Co. Ltd. in late
October 2006, and were authenticated by Prof. Li-shan Xie of Kunming Institute of Botany, Chinese Academy of Sciences.
A voucher specimen (No. 2006101020) is deposited in the School of Pharmacy, Second Military Medical University, Shanghai,
P. R. China.

The whole plants of I. mairei var. grandiflora (8.5 kg) were extracted with methanol at room temperature. The
methanol extract was partitioned with petroleum ether, CHCl,;, EtOAc, and n-BuOH. Each fraction was purified by column
chromatography with silica gel, Rp-18, and Sephadex LH-20 to yield compounds 1-14.

The compounds were investigated by spectroscopic methods, including NMR and mass spectrometry. All compounds
were identified as rengyolone (1) [2], cleroindicin B (2) [2], cleroindicin C (3) [2], polygalacerebroside (4) [3], schizandrin (5)
[4], 1-O-caffeoylglycerol (6) [5], 4-hydroxycinnamic acid (7) [6], isoacteoside (8) [7], eutigoside A (9) [8], caffeic acid ethyl
ester (10) [5], B-amyrin (11) [9], quercetin (12) [10], quercetin-7-O-rhamnoside (13) [10], and stigmasterol (14) [11].

Rengyolone (Halleridone) (1). Colorless oil, [oc]lzjo —2.56° (¢ 0.03, MeOH), ESI-MS m/z: 153.0 [M-H]~, 177.1
[M+Na]*. PMR (600 MHz, CDCly, §, ppm, J/Hz): 3.98 (1H, m, H-2a), 3.76 (1H, m, H-2b), 2.24 (1H, m, H-3a), 2.10 (1H, m,
H-3b), 6.69 (1H, dd, J =10.2, 1.5, H-4), 5.87 (1H, d, J = 10.2, H-5), 2.68 (1H, dd, J = 16.8, 4.5, H-6), 2.48 (1H, dd, J = 16.8,
4.2,H-7),4.12 (1H, dd, J = 4.5, 4.2, H-7a); 13C NMR (150 MHz, CDCly, 6, ppm): 65.9 (C-2), 39.1 (C-3), 74.7 (C-3a), 148.9
(C-4), 127.9 (C-5), 197.7 (C-6), 39.7 (C-7), 80.9 (C-7a).

Cleroindicin B (2). Colorless oil, EI-MS m/z: 158 [M]", 140 [M-H,0]*, 122 [M-2H,0]", 112 [140-C,H,]".
PMR (300 MHz, DMSO-dg, 8, ppm, J/Hz): 2.16 (2H, dt, ] = 13.2, 4.8, H_-2, 6), 1.84 (2H, dt, ] = 13.2, 6.2, H,-2, 6), 2.95 (2H, dt,
J=13.6,6.2,H,-3,5),2.32 (2H, dt,J = 13.6, 4.8, H.-3, 5), 2.05 (2H, t, ] = 6.6, H-7), 4.18 (2H, t, ] = 6.6, H-8); 13C NMR
(75 MHz, DMSO-d, 6, ppm): 69.8 (C-1), 37.6 (C-2, 6), 37.8 (C-3, 5), 211.5 (C-4), 44.4 (C-7), 58.8 (C-8).

Cleroindicin C (3). Colorless oil, ESI-MS m/z: 157.0 [M+H]"; PMR (500 MHz, CDCl;, S, ppm, J/Hz): 3.91 (2H, m,
H-2), 2.02 (1H, m, H-3a), 2.07 (1H, m, H-3b), 2.13 (1H, m, H-5a), 2.22 (1H, m, H-5b), 2.32 (1H, ddd, J = 15.8, 10.8, 3.6,
H-6a),2.63 (1H, ddd, J=11.6, 6.2, 3.4, H-6e), 2.76 (1H, dd, J = 15.7, 4.2, H-8),2.97 (1H, dd, J = 15.7, 4.2, H-8), 4.25 (1H, t,
J=4.2,H-9); 3C NMR (125 MHz, CDCly, 6, ppm): 65.7 (C-2), 39.9 (C-3), 76.9 (C-3a), 32.9 (C-4), 34.8 (C-5), 211.3 (C-6),
42.1 (C-7), 83.1 (C-7a).

Polygalacerebroside (4). White powder, ESI-MS: m/z 732.5632 [M+H]", HR-ESI-MS m/z: 732.5632 [M+H]" (calcd
for C4,H;40 (N, 732.5626). PMR (500 MHz, DMSO-d,, 6, ppm, J/Hz): 3.81 (1H, dd, J = 11.0, 7.0, H-1a), 3.67 (1H, m, H-1b),
4.11 (1H, m, H-2), 3.38 (1H, H-3), 3.35 (1H, H-4), 1.93 (2H, H-5), 5.36 (1H, H-6), 5.36 (1H, H-7), 1.93 (2H, H-8), 0.85 (3H,
I=17.0,H-9),7.50 (1H, d, J = 9.0, H-2-NH-), 3.86 (1H, m, H-2"), 0.85 (3H, J = 7.0, H-16"), 1.24~1.60, (44H, H-5-9, 14-17,
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3’-15%),4.15 (1H, d, 1 =7.0, H-1"), 2.95 (1H, m, H-2"), 3.15 (1H, m, H-3"), 3.34 (1H, H-4""), 3.10 (1H, m, H-5"), 3.65 (1H,
H-6"a), 3.45 (1H, dd, ] =6.0, 12.0, H-6"b); 13C NMR (125 MHz, DMSO-dg, 8, ppm): 68.8 (C-1), 49.8 (C-2), 74.1 (C-3), 70.0
(C-4), 31.2 (C-10), 130.2 (C-11), 129.6 (C-12), 31.9 (C-13), 13.8 (C-18), 173.7 (C-1"), 70.9 (C-2"), 13.8 (C-16"), 21.0, 24.4,
28.5 (C-5-9), 28.6-28.9 (C-14-17), 28.9-29.0, 32.2 (C-3-15"), 103.4 (C-1"), 73.4 (C-2"), 76.5 (C-3"), 70.5 (C-4"), 76.8
(C-5), 61.0 (C-6").

Schizandrin (5). Yellow needle, ESI-MS m/z: 433.0 [M+H]"; PMR (500 MHz, CD;0D, S, ppm, J/Hz): 6.61 (1H, s,
H-4), 2.82 (d, J = 13.1, H-60), 2.32 (dd, J = 13.1, 1.1, H-6), 1.90 (1H, m, H-8), 2.52 (dd, J = 14.1, 6.5, H-9), 2.55 (dd,
J=14.1,3.1,H-9B), 6.54 (1H, s, H-11), 1.19 (3H, s, CH;-7), 0.88 (3H, d, ] = 7.1, CH;-8), 3.55, 3.56, 3.89 (x 2), 3.88 (x 2)
(6 X OCHj3); 13C NMR (125 MHz, CD;0D, §, ppm): 151.7 (C-1), 140.6 (C-2), 152.0 (C-3), 110.6 (C-4), 131.7 (C-5), 41.0
(C-6),71.5 (C-7),41.5 (C-8), 34.5 (C-9), 133.6 (C-10), 110.2 (C-11), 152.1 (C-12), 140.0 (C-13), 151.6 (C-14), 122.4 (C-15),
124.1 (C-16), 16.0 (C-17), 29.9 (C-18), 55.8 (x 2) (CH;-3, 12), 60.6 (X 2) (CH;5-1, 14), 60.9 (x 2) (CH;-2, 13).

1-0-Caffeoylglycerol (6). White needle, ESI-MS m/z: 253 [M-H]~; PMR (500 MHz, CD;0D, 8, ppm, J/Hz):
7.6 (1H, d,J=16.0,H-p), 7.1 (1H, d, ] = 2.0, H-2), 7.0 (1H, dd, J = 8, 2, H-6), 6.8 (1H, d, J = 8.0, H-5), 6.3 (1H, d, J = 16.0,
H-o), 4.4 (1H, dd, ] = 11.0, 4.5, H-1"a), 4.3 (1H, dd, J = 11.5, 6.0, H-1'b), 4.0 (1H, m, H-2"), 3.7 (2H, dd, ] = 6.0, 2.0, H-3");
13C NMR (125 MHz, CD;0D, 6, ppm): 127.8 (C-1), 115.2 (C-2), 146.8 (C-3), 147.1 (C-4), 116.5 (C-5), 123.0 (C-6), 169.2
(C=0), 115.0 (C-a), 149.6 (C-P), 66.5 (C-1"), 71.2 (C-2"), 64.1 (C-3").

Isoacteoside (8). Yellow powder ESI-MS m/z: 647 [M+Na]", 623 [M-H]~; PMR (300 MHz, CD;0D, 8, ppm, J/Hz):
7.58 (1H, d, J = 15.8, H-f), 6.31 (1H, d, J = 15.8, H-a), 6.54-7.06 (6H, Ar-H), 5.21 (1H, s, H-1 of rhamnose), 4.35 (1H, d,
J =7.5, H-1 of glucose), 3.48, (2H, m, CH,-7), 2.79 (2H, m, CH,-8), 1.26 (3H, d, J = 6.0, CH; of rhamnose); 13C NMR
(75 MHz, CD;0D, 8, ppm): 2,4-dihydroxyphenyl ethanol moiety: 131.3 (C-1), 116.3 (C-2), 144.6 (C-3), 146.1 (C-4), 117.1
(C-5), 121.3 (C-6), 72.4 (C-7), 36.6 (C-B); caffeoyl moiety: 127.6 (C-1), 114.8 (C-2), 149.6 (C-3), 146.7 (C-4), 116.5 (C-5),
123.2 (C-6), 169.4 (C=0), 115.1(C-v), 147.2 (C-B); glucose moiety: 104.3 (C-1), 75.3 (C-2), 83.9 (C-3), 70.0 (C-4), 75.6
(C-5), 64.6 (C-6); rhamnose moiety: 102.7 (C-1), 72.3 (C-2), 72.2 (C-3), 74.0 (C-4), 70.3 (C-5), 17.9 (C-6).

Eutigoside A (9). White powder, ESI-MS m/z: 469 [M+Na]", 447 [M+H]"; PMR (500 MHz, CD;0D, 3, ppm, J/Hz):
7.59 (d, J =16.0, C-B"), 6.27 (d, J = 16.0, C-&/"), 7.38 (2H, dd, J = 8.0, 2.0, H-2”, H-6"), 6.73 (2H, dd, J = 8.0, 2.0, H-3",
H-5"),7.03 (2H, d, ] =8.0, 2.0, H-2, H-6), 6.64 (2H, d, ] = 8.0, 2.0, H-3, H-5), 2.83 (2H, CH,-p), 3.72 (2H, CH,-), 4.38 (1H,
d,J=17.5,H-1"),3.38-3.50 (2H, m, H-2’, 3", 5"), 3.24 (1H, m, H-4"), 4.54 (1H, d, J = 11.5, H-6b"), 4.36 (1H, d, J = 11.5, H-6a");
13C NMR (125 MHz, CD;0D, §, ppm): 127.7 (C-17), 115.8 (C-2"), 130.6 (C-3"), 160.9 (C-4"), 130.6 (C-5"), 115.8 (C-6"),
169.5 (C=0), 115.1 (C-v), 147.2 (C-P), 130.8 (C-1), 130.6 (C-2), 116.6 (C-3), 156.5 (C-4), 116.6 (C-5), 130.6 (C-6), 72.1
(C-@), 36.4 (C-B), 104.3 (C-1"), 75.3 (C-2"), 77.8 (C-3"), 72.0 (C-4"), 75.6 (C-5"), 64.6 (C-6").

Quercetin-7-O-rhamnoside (13). Yellow powder, ESI-MS m/z: 471 [M+Na]*, 449 [M+H]*, 447 [M-H];
PMR (500 MHz, DMSO-dg, 8, ppm, J/Hz), 12.48 (1H, s, OH-5), 9.61-9.39 (4H, s, -OH x 3), 6.41 (1H, d, ] = 2.0, H-6), 6.77 (1H,
d,J=2.0,H-8),7.73 (1H, d, J = 1.0, H-2"), 6.89 (1H, d, J = 9.0, H-5"), 7.59 (1H, dd, J = 9.0, 2.0, H-6"), 5.55 (1H, s, H-1""), 3.87
(1H, d, J=4.0,H-2"), 3.66 (1H, dd, ] = 9.5, 5.0, H-3"), 3.33 (1H, m, H-4"), 3.47 (1H, m, H-5"), 1.14 (3H, d, J = 6.0, Rha-Me);
13C NMR (125 MHz, DMSO-dg, 6, ppm), 147.8 (C-2), 136.0 (C-3), 175.9 (C-4), 160.3 (C-5), 98.8 (C-6), 161.4 (C-7), 94.2
(C-8), 155.7 (C-9), 104.6 (C-10), 121.7 (C-1"), 115.6 (C-2"), 145.0 (C-3"), 147.5 (C-4"), 115.3 (C-5"), 120.1 (C-6"), 98.5 (C-17),
71.6 (C-4""),70.2 (C-3"), 70.0 (C-2"), 69.8 (C-5"), 17.9 (C-6").

ACKNOWLEDGMENT

The work was supported by the program for Changjiang Scholars and Innovative Research Team in University
(PCSIRT), NCET Foundation, NSFC (30725045), National 863 Program (2006AA02Z338), China Postdoctoral Science
Foundation (20070410711), “973” program of China (2007CB507400), Shanghai Leading Academic Discipline Project (B906),
and in part by the Scientific Foundation of Shanghai, China (07DZ19728, 06DZ19717, 06DZ19005).

REFERENCES
1. Editorial Board of Flora of China of Chinese Academy of Sciences, Flora of China, Science Press, Beijing, 1990,
69, 46 pp.

110



AN i

*®

10.
11.

J. Tian, Q. S. Zhao, H. J. Zhang, Z. W. Lin, and H. D. Sun, J. Nat. Prod., 60 (8), 766 (1997).
W.D. Zhang, T. Z. Li, R. H. Liu, G. J. Yang, and H. S. Chen, Fitoterapia, 77 (4), 336 (2006).
Y. Ikeya, K. Sugama, M. Okada, and H. Mitsuhashi, Phytochemistry, 30 (3), 975 (1991).

P. F. Tu, W. Z. Wu, and J. H. Zheng, Acta Pharm. Sinica, 34 (1), 39 (1999).

Q. Wang, Y. Qiu, S. P. He, and Y. Y. Chen, J. Chin. Pharm. Sci., 7 (4), 218 (1998).

T. Miyase, A. Koizumi, A. Ueno, T. Noro, M. Kuroyanagi, S. Fukushima, Y. Akiyama, and T. Takemoto,
Chem. Pharm. Bull., 30 (8), 2732 (1980).

I. A. Khan, C. A. Erdelmeier, O. Sticher, and T. Rali, J. Nat. Prod., 55 (9), 1270 (1992).

S. A. Knight, Org. Magn. Reson., 6, 603 (1974).

L. Zhang, Y. Y. Jin, and J. K. Tian, Chin. Pharm. J., 42 (5), 341 (2007).

Y. Zhou, Doctorial Dissertation of the Shanghai Institute of the Pharmaceutical Industry, 2005.

111




<<
  /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


