View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Directory of Open Access Journals

san Chepy, ;
SERIIES, Journal of
the Serbian
O Chemical Society
1897

%“‘9%, Te “L;\\-YM JSCS-info@shd.org.rs « www.shd.org.rs/JSCS
J. Serb. Chem. Soc. 76 (10) 1347-1353 (2011) UDC 547.755+546.723+544.4+
JSCS-4209 542.913:534.8

Original scientific paper

An ultrasound-promoted green approach for the synthesis of
3-(indol-3-yl)-3-hydroxyindolin-2-ones catalyzed by Fe(l11)

ALIREZA KHORSHIDI* and KHALIL TABATABAEIAN

Department of Chemistry, Faculty of Sciences, University of Guilan,
P. O. Box 41335-1914, Iran

(Received 20 April, revised 15 June 2011)

Abstract: Ferric chloride hexahydrate was used as a recyclable homogeneous ca-
talyst in agueous media for the synthesis of 3-(indol-3-yl)-3-hydroxyindolin-2-ones
under sonication. It was found that the employed conditions afford the products
smoothly in good to excellent yields.

Keywords: ultrasonic irradiation; homogeneous; catalysis, ferric chloride hexa
hydrate.

INTRODUCTION

Indole-containing structures have widespread occurrence in many pharma
cologicaly and biologicaly active compounds and the investigation of the che-
mistry of indoles has been, and continues to be, one of the most active areas of
heterocyclic chemistry.14 Isatins are also familiar for their biological activities.
Oxindoles are well known amongst different isatin derivatives and are useful as
antibacterial, anti-inflammatory and laxatives.>6 Such heterocyclic compounds
were recently isolated from plants and marine animals, for example, the marine
akaloid convolutamydine A from the marine bryozoan Amathia convoluta.”
Recently, efficient routes to the synthesis of oxindole derivatives were repor-
ted.8° The synthesis of 3-(indol-3-yl)-3-hydroxyindolin-2-ones, however, would
be a synthetically useful transformation since Friedel—Crafts reaction of indoles
and isatins usualy results in 3,3-di-3-indolylindolin-2-ones.10-13 A literature
survey showed that the reported methods on the synthesis of 3-(indol-3-yl)-3-
hydroxyindolin-2-ones have several drawbacks, such as long reaction times, low
yields, use of toxic solvents and need for specific reagents.14-17 Thus, amild and
environmentally benign practical methodology under neutral conditions with a
recyclable catalyst is actively sought after. Organic reactions in agueous media
have attracted increasing interest due to environmental and economical issues.18
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Considerable organic solvent waste in the purification step, however, is still a
major concern.

In recent years, iron(l11) chloride has emerged as a powerful Lewis acid ca-
talyst and has catalyzed many useful organic transformations under mild reaction
conditions.19.20 Moreover, iron salts are inexpensive, easy to handle and are en-
vironmentally friendly.

Ultrasound irradiation, on the other hand, has emerged as an efficient tech-
nique for reagent activation in organic synthesis. Using cavitation as an energy
source to promote molecular interactions resulted in shorter reaction times. The
rarefaction-compression cycle in the cavitation process, which involves the se-
paration of molecules of the liquid and then the collapse of the bubbles, provides
violent impulsions that generate short-lived regions with high temperature and
pressure. Such localized hot spots can be thought of as micro reactors in which
the sound energy is transformed into a useful chemical form.21-23

In this contribution, the synthesis of 3-indolyl-3-hydroxyoxindoles from isa-
tins and indoles utilizing Fe(lll) as a recyclable homogeneous catalyst under
ultrasound irradiation is described.

RESULTS AND DISCUSSION

The optimized details of the ultrasound-promoted reaction of indoles with
isatins to give the corresponding products (3) are summarized in Scheme 1.

HO |
2 Fe (Ill), H,O:EtOH (60:40) e O
0 - QL Lo
N N 5-25 min, 50 °C, ))) N

H H

1 2 3
Scheme 1. Ultrasound-promoted, Fe(l11) catalyzed 3-indolylation of isatins.

In order to optimize the reaction conditions, indole and isatin were selected
as model substrates and the progress of the reaction was monitored by gas liquid
chromatography (GLC). To examine the influence of the catalyst concentration,
the reaction was performed with different catalyst concentrations. The decrease
in the corresponding indole peak area was selected as a measure of the reaction
coordinate. In addition, the ethanol peak was used as an internal standard. The
results are summarized in Tablel.

Based on these data, 2.5 mol % Fe(l11) per mole of indole was selected as the
optimized catalyst concentration. Solvent screening experiments showed that the
yields were solvent dependent (Table ).
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TABLE I. Fe(lll)-catalyzed reaction of indole and isatin using different catalyst concen-
trations (the reaction was carried out according to the general experimental procedure)

Entry Reaction time, min Indole consumption, % Fe catalyst content, mol %
1 1 20 1
2 3 45 1
3 5 65 1
4 10 80 1
5 1 30 25
6 3 65 25
7 5 95 25
8 1 33 5
9 3 78 5
10 5 95 5

Since ultrasound is known to generate extremely fine emulsions to enhance
mass transfer,24 a mixture of H,O:ethanol (60:40) was used as the best solvent.
The large excess of water may have adual role. First, it helps in the precipitation
of the products and results in an easy work-up procedure and catalyst recycling
(see experimental), which minimizes organic solvent waste. Second, it may pre-
vent dehydration of the product and subsequent attack of a second indole nucleo-
phile to form 3,3-di-3-indolylindolin-2-one.

TABLE Il. Effect of solvents on the yield of 3-(indol-3-yl)-3-hydroxyindolin-2-one (the re-
action was carried out according to the general experimental procedure)

Entry Solvent Reaction time, min Isolated yield, %
1,2-Dichloroethane 60 50

2 Acetonitrile 45 55

3 Methanol 5 78

4 Ethanol 5 a4

5 H,0O: Ethanol (60:40) 5 95

The effect of the intensity of the ultrasound irradiation on the reaction timeis
summarized in Table I11. Asit is shown, increase in the rated power of the ultra-
sonic horn from 20 to 100 % (92 to 460 W cm2, respectively) resulted in a de-
crease in the reaction time. This could be due to maximization of cavitation and
effective distribution of the reactants throughout the reaction mixture. In the ab-
sence of ultrasound irradiation, however, the yields were unsatisfactory.

With the optimized conditions to hand (Scheme 1), various substrates were
used, indicating the generality and scope of the reaction. Typical results are
shown in Table1V. In al cases, the products were insoluble in the reaction media
and simple filtration followed by rinsing with cold reaction solvent provided
spectroscopically pure products.

One interesting example is the reaction of 3-methylindole with isatin (Table
IV, entry c), which provided the product 3c, while other reported methods failed
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for this reaction. 3-Alkylation of 7-azaindole, which is susceptible to N-alkyla

tion,2> is also noteworthy (entry €). FeCls-6H,O was found to be an efficient
catalyst in terms of handling, temperature, yields and reaction times.

TABLE Ill. The effect of ultrasound irradiation intensity on the reaction time (the reaction
was carried out according to the general experimental procedure)

Max. power density, W cm™ 92 184 276 368 460
Reaction time, min 25 20 15 10 5

TABLE 1V. Ultrasound-promoted synthesis of 3-(indol-3-yl)-3-hydroxyindolin-2-ones cata-
lyzed by Fe(Ill)

Reactiontime Yield"

Entry® Indole Isatin Product min %
3a Indole Isatin ¥ 5 95°
el
QL
N
H
3b 2-Methylindole § 5 97°
el
L
N
H
3c 3-Methylindole O 15 85
HO |l
NH
L
N
H
3d 5-Bromoindole N 10 8g8°
Ho |l Q
O N o Br
H
3e 7-Azaindole N 10 90°
Ho | N
o=
N
3f Indole 5-Methylisatin 10 93°
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TABLE IV. Continued

1351

Entry® Indole Isatin

Product

Reactiontime Yied

min %
3g 2-Methylindole ~ 5-Methylisatin ¥ 5 95°
el
-
N
H
3h 5-Bromoindole N 10 88°
N
O H © Br
3i Indole 5-Fluoroisatin H 5 92°
Ho |l
F
L
N
H
3j Indole 7-Fluoroisatin N 10 87°
O
o]
N
H
3k Indole 5,7-Dimethylisatin 5 15 70°
0
o}

3All products were characterized by "H-NMR, “°C-NMR and IR data; "isolated yields; Sidentified by compa-

rison with authentic samples

One of the main aims of the study was to investigate the reuse and recycling
of FeCl3-6H>0. After filtration of the cold reaction mixture to separate the pro-
duct (3a), the filtrate was charged with the same substrates and was reused for
four cycles, which afforded yields similar to those obtained in the first run, al-

though increases in reaction time were observed (Table V).

TABLE V. The reuse of FeCls-6H,0 in successive runs (the reaction was carried out ac-

cording to the general experimental procedure

Run No. Isolated yield, % Reaction time, min
1 95 5

2 89 20

3 85 60

4 77 120
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EXPERIMENTAL

General

The IR spectra were recorded on a Shimadzu FTIR-8400S spectrometer. The 1H-NMR
spectra were obtained on a Bruker DRX-500 Avance spectrometer and 13C-NMR spectra were
obtained on a Bruker DRX-125 Avance spectrometer. Chemical shifts of the 1H- and 13C-
-NMR spectra were expressed in ppm downfield from tetramethylsilane. Melting points were
mesasured on a Biichi Melting Point B-540 instrument and are uncorrected. Elemental analyses
were made by a Carlo-Erba EA1110 CNNO-S analyzer and the results agreed with the cal-
culated values. The ultrasonic device used was a UP 400 S instrument, emitting 24 kHz ul-
trasound at tunable intensity levels (up to a maximum of 460 W cm2). Analytical GLC eva-
luations of product mixtures were performed on a Varian CP-3800 chromatograph (using a
split/splitlessinjector, CP Sil 8CB column, FID assembly).

Materials

All materials were purchased from Merck and used without further purification.

General procedure for the ultrasound-promoted synthesis of 3-(indol-3-yl)-3-hydroxyindolin-
-2-ones catalyzed by Fe(l11)

Indole (1 mmol), isatin (1 mmol) and FeCl5-6H,0 (2.5 mol %) were added to 20 mL of a
60:40 mixture of H,O:ethanol and the reaction mixture was irradiated at 50 °C for the ap-
propriate time (Table IV). After completion of the reaction (as indicated by GLC), the mixture
was cooled in an ice bath and then filtered to separate the precipitated product, which was
further purified by rinsing with cold reaction solvent. The filtrate was charged with the same
substrates and was reused for successive cycles. The products were identified by comparison
with authentic samples.

CONCLUSIONS

In conclusion, an operationally simple and efficient synthesis of 3-indolyl-3-
-hydroxyoxindolesis reported. Highlights of the present work are:

i) Simultaneous application of sonic waves and Fe(lll) resulted in greater
efficiency in terms of reaction time and yield.

ii) All products were solely monoindolylated isatins and were not contami-
nated by 3,3-di-3-indolylindolin-2-ones.

iii) The reusability of the catalyst and environmentally friendly conditions
are also noticeable.

Acknowledgements. Partial support of this study by the Research Council of University
of Guilan, Iran, is gratefully acknowledged. A. Khorshidi is also thankful to Mrs. P. Rahimi
for her generous support.

U3BOJ
CHUHTE3A 3-(MHJOJI-3-11)-3-XUIPOKCUNHIOJNH-2-OHA KATAJIM30BAHA Fe(l11) 1
YHAIIPEBEHA IO AEJCTBOM VYJITPA3ZBYKA
ALIREZA KHORSHIDI n KHALIL TABATABAEIAN
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YTBpheHo je aa moj MpUMEHECHUM YCIOBHMMA, MPOU3BOAM HACTAjy y AOOPOM 10 OMIMYHOM TIPH-
HOCY.

NoakrwdpRE

©

10.
11.

12.

13.
14.

15.
16.
17.

18.
19.
20.
21.
22.
23.

24.
25,

(Ipumibeno 20. anpuna, peuaupano 15. jyna 2011)

REFERENCES

H.-C. Zhang, H. Ye, A. F. Moretto, K. K. Brumfield, B. E. Maryanoff, Org. Lett. 2 (2000) 89
R. J. Sundberg, The chemistry of indoles, Academic Press, New York, USA, 1996

T. L. Gilchrist, Heterocyclic Chemistry, Academic Press, London, UK, 1997

G. R. Humphrey, J. T. Kuethe, Chem. Rev. 106 (2006) 2875

F. D. Popp, J. Heterocycl. Chem. 21 (1984) 1367

F. Garrido, J. Ibanez, E. Gonaons, A. Giraldez, Eur. J. Med. Chem. 10 (1975) 143

Y. Kamano, H. P. Zhang, Y. Ichihara, H. Kizu, K. Komiyama, H. Itokawa, G. R. Pettit,
Tetrahedron Lett. 36 (1995) 2783

A. Khorshidi, K. Tabatabaeian, Orient. J. Chem. 26 (2010) 837

K. Tabatabaeian, M. Mamaghani, N. O. Mahmoodi, A. Khorshidi, Can. J. Chem. 87
(2009) 1213

J. Bergman, N. Eklund, Tetrahedron 36 (1980) 1445

J. Azizian, A. A. Mohammadi, N. Karimi, M. R. Mohammadizadeh, Cat. Commun. 7
(2006) 752

J. Azizian, A. A. Mohammadi, A. R. Karimi, M. R. Mohammadizadeh, J. Chem. Res.
Synop. 6 (2004) 424

J. S. Yadav, B. V. Subbareddy, U. G. Kamakolanu, Synthesis 24 (2006) 4121

V. P. Kumar, V. P. Reddy, R. Sridhar, B. Srinivas, M. Narender, K. R. Rao, J. Org.
Chem. 73 (2008) 1646

J. Deng, S. Zhang, P. Ding, H. Jiang, W. Wang, J. Li, Adv. Synth. Catal. 352 (2010) 833
H. M. Meshram, D. A. Kumar, P. R. Goud, B. C. Reddy, Synth. Commun. 40 (2010) 39
K. Rad-Moghadam, M. Sharifi-Kiasaraie, H. Taheri-Amlashi, Tetrahedron 66 (2010)
2316

C. J. Li, Chem. Rev. 105 (2005) 3095

C.Bolm, J. Legros, J. L. Paih, L. Zani, Chem. Rev. 104 (2004) 6217

D. D. Diaz, P. O. Miranda, J. |. Padron, V. S. Martin, Curr. Org. Chem. 10 (2006) 457.

R. M. Srivastava, R. A. W. N. Filho, C. A. Silva, A. Bortoluzzi, Ultrason. Sonochem. 16
(2009) 737

A. Duarte, W. Cunico, C. M. P. Pereira, A. F. C. Flores, R. A. Freitag, G. M. Siqueira,
Ultrason. Sonochem. 17 (2010) 281

H. A. Stefani, C. M. P. Pereira, R. B. Almeida, R. C. Braga, K. P. Guzenb, R. Cella, Tet-
rahedron Lett. 46 (2005) 6833

R. Cella, H. A. Stefani, Tetrahedron 65 (2009) 2619

K. Tabatabaeian, M. Mamaghani, N. O. Mahmoodi, A. Khorshidi, Tetrahedron Lett. 49
(2008) 1450.

Available online at www.shd.org.rs/JSCS

OSE)

EY HMC HD




<<
  /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 /CMYK
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /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 <>
    /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.)
  >>
  /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




