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Abstract—A new approach to the synthesis of 2-aminobenzo[b]thiophenes was developed on the basis of 
reaction of 4-aryl-1,2,3-thiadiazoles with amines in the presence of potassium carbonate. The effect of the nature 
of substituent in the benzene ring of the starting 4-aryl-1,2,3-thiadiazoles on the structure of the final product 
was studied. 
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2-Aminobenzo[b]thiophene derivatives are inter-
mediates in the synthesis of raloxifene, a selective 
estrogen receptor modulator, and its analogs [1, 2]. 
However 2-aminobenzo[b]thiophenes are insufficiently 
explored compounds. To date, only one method for the 
preparation of 2-aminobenzo[b]thiophene from thio-
salicylic acid has been described [3]. 2-Morfo-
linobenzo[b]thiophene has been obtained by attaching 
morpholine at the C2–C3 bond of benzo[b]thiophene 
followed by aromatization with sulfur [4]. 2-Pipe-
ridinobenzo[b]thiophene has been prepared by reacting 
2-bromobenzo[b]thiophene with piperidine [5]. Another 
well-known representative of this class of compounds, 
2-dimethylamino-6-benzyloxybenzo[b]thiophene, was 
synthesizes by treating a mixture of 4-benzyloxy-
benzaldehyde and N,N-dimethylthioformamide with 
lithium diisopropylamide followed by cycloaromatiza-
tion under the action of MeSO3H [6]. 

In this work we developed a new method for 
preparing 2-aminobenzo[b]thiophenes from readily 
available 4-(2-chlorophenyl)-1,2,3-thiadiazole IIIa,             
4-(2-chloro-5-nitrophenyl)-1,2,3-thiadiazole IIIb [7], 

and 4-(2-bromophenyl)-1,2,3-thiadiazole [8]. The latter 
was prepared from 2-bromoacetophenone I via cycliza-
tion of the intermediate 2-bromoacetophenone ethoxy-
carbonylhydrazone II under the action of thionyl 
chloride (Scheme 1). 

4-[2-Chloro(bromo)phenyl]-1,2,3-thiadiazoles IIIa 
and IIIc undergo decomposition under the action of 
K2CO3 and excess morpholine in DMF to form 
potassium 2-[2-chloro(bromo)phenyl]ethynylthiolates 
IVa and IVc with the release of nitrogen. Further 
reaction of thiolates IV with morpholine led to the 
formation of potassium 2-[2-chloro(bromo)phenyl]-1-
morpholinoethenylthiolates Va and Vb. However, 
irrespective of the nature of the halogen, further intra-
molecular cyclization involving halogen and potassium 
thiolate did not occur. The acidification of thiolates Va 
and Vb led to the formation of morpholinamides of 2-
[2-chloro(bromo)phenyl]thioacetic acids VIa and VIb 
(Scheme 2). 

In the case of 4-(2-chloro-5-nitrophenyl)-1,2,3-
thiadiazole IIIb introduction of the nitro group into the 
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para-position relative to the chlorine atom allowed 
successful preparation of the corresponding 2-di-alkyl-
aminobenzo[b]thiophenes. 4-(2-Chloro-5-nitrophenyl)-
1,2,3-thiadiazole IIIb under the action of K2CO3 in the 
presence of excess secondary amine in DMF decom-
posed with the release of nitrogen and the formation of 
potassium 2-(5-nitro-2-chlorophenyl)ethynylthiolate 
IVb. Reaction of ethynylthiolate IVb with the second-
dary amines also afforded potassium 2-(2-chloro-
phenyl)-1-dialkylaminoethenylthiolates Vb and Vd. 
Further intramolecular cyclization involving the 
chlorine atom led to the formation of 2-dialkyl-
aminobenzo[b]thiophenes VIIb and VIId (Scheme 3). 

The structure of the compounds obtained was con-
firmed by 1H and 13C NMR spectroscopy, mass spec-
trometry and by comparison with the literature data [9]. 

EXPERIMENTAL 

Melting points were measured on a Boёtius 
apparatus. 1H and 13C NMR spectra of the solutions in 

CDCl3 were recorded on a Bruker DPX-400 spectro-
meter [400.13 (1H), 100.16 MHz (13C)]. Mass spectra 
were taken on a Finnigan INCOS MAT 95 mass 
spectrometer (70 eV, ionization chamber temperature 
200°C). High-resolution mass spectra (HRMS-ESI) 
were registered on a Micromass 70-VSE spectrometer. 
The reaction progress was monitored by TLC on Silica 
Gel 60 F254 plates detecting with UV light and iodine 
vapor. Purification of the obtained compounds was 
performed by column chromatography using silica gel 
L 100/160. 

2-Bromoacetophenone ethoxycarbonylhydrazone 
(II). A mixture of 29.38 g (0.15 mol) of 2-bromo-
acetophenone I, 15.35 g (0.15 mol) of ethoxy-
carbonylhydrazine, 50 mL of ethanol, and 3 drops of 
conc. sulfuric acid was refluxed for 2 h, then cooled 
and kept overnight. The formed precipitate was filtered 
off, washed successively with water and alcohol, and 
dried. Yield 36.23 g (86%), white crystals, mp 139–
140°C, Rf 0.42 (hexane–ethyl acetate, 2 : 1). 1H NMR 
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spectrum, δ, ppm: 1.36 t (3H, CH3CH2, J 6.8 Hz), 4.34 
q (2H, CH2, J 6.8 Hz), 2.24 s (3H, CH3), 7.17–7.57 m 
(4Н, HPh), 7.94 s (1H, NH). 13C NMR spectrum, δС, 
ppm: 14.6, 17.1, 62.2, 121.6, 127.5, 130.0, 130.6, 
132.9, 140.8, 150.5, 154. Mass spectrum, m/z (Irel, %): 
286(4) [M + 1]+, 284(4) [M – 1]+, 211(2.5) [M – Br]+, 
205(15), 161(27), 133(71), 132(43), 131(27), 103(25), 
77(30), 29(100). Found, %: С 46.52; H 4.29; N 9.71. 
C11H13BrN2O2. Calculated, %: C 46.34; H 4.60; N 
9.82. M 285.14. 

4-(2-Bromophenyl)-1,2,3-thiadiazole (IIIc). To 
5.0 g (17.6 mmol) of hydrazone II was added 10 mL 
of pre-cooled thionyl chloride at 5°C. When cooling 
was stopped, the reaction start was observed accom-
panied by evolution of gaseous HCl. The reaction 
mixture was heated at 60°C for 2 h, then cooled and 
poured into water. The formed precipitate was filtered 
off, washed with water until neutral reaction, and 
recrystallized from ethanol. Yield 3.58 g (84%), white 
crystals, mp 41.5–42.5°C, Rf 0.61 (hexane–ethyl 
acetate, 2 : 1). 1H NMR spectrum, δ, ppm: 7.27–7.35 
m (1Н, HPh), 7.42–7.50 m (1Н, HPh), 7.73 d (1Н, HPh,  
J 8.1 Hz), 7.94 d (1Н, HPh, J 8.0 Hz), 9.01 s (Н5

Ht). 13C 
NMR spectrum, δС, ppm: 122.3, 127.9, 130.6, 131.7, 
132.2, 133.9, 134.7, 160.5. Mass spectrum, m/z (Irel, 
%): 242(2.5) [M + 1]+, 240(2) [M – 1]+, 214(51) [M + 
1 – N2]+, 212(52) [M – 1 – N2]+, 171(1), 155(1), 135
(2), 134(5), 133(52), 93(21), 89(100), 63(28), 50(24), 
40(24). Found, %: С 39.73; H 2.35; N 11.43. 
C8H5BrN2S. Calculated, %: C 39.85; H 2.09; N 11.62. 
M 241.105. 

(2-Chlorophenyl)thioacetic acid morpholinamide 
(VIa). A mixture of 1 g (5.1 mmol) of 4-(2-chloro-
phenyl)-1,2,3-thiadiazole IIIa [7], 2.2 mL (22.4 mmol) 
of morpholine, 2.26 g (15.3 mmol) of freshly calcined 
potassium carbonate, and 50 mL of freshly distilled 
DMF was heated with stirring for 1 h. The solvent was 
distilled off in a vacuum, and the residue was extracted 
with 10 mL of chloroform. The extract was washed 
with water, dried over Na2SO4, and concentrated. The 
residue was recrystallized from a mixture hexane–
petroleum ether–chloroform (50 : 5 : 3). Yield 0.88 g 
(68%), white crystals, mp 119–120°C (mp 115.5–116°C 
[9]), Rf 0.25 (ethyl acetate–hexane, 1 : 2). 1H NMR spec-
trum, δ, ppm: 3.45 m and 3.53 m (4H, CSNCH2CH2), 
3.75 m and 4.37 m (4H, CSNCH2), 4.35 s (2H, 
CH2CS), 7.18–7.26 m (2H, HPh), 7.36 d (1H, HPh, J  
8.0 Hz), 7.41 d (1H, HPh, J 6.6 Hz). 13C NMR spec-
trum, δС, ppm: 47.1, 50.0, 50.7, 66.1, 66.3, 127.2, 
128.5, 129.1, 129.5, 133.1, 133.7, 199.4. Mass spectrum, 

m/z (Irel, %): 220(100) [M – Cl]+, 134(25), 125(42), 89
(37), 86(44), 45(37). Found, %: С 56.21; H 5.34; N 
5.73. C12H14ClNOS. Calculated, %: C 56.35; H 5.52; 
N 5.48. M 255.761. 

 (2-Bromophenyl)thioacetic acid morpholinamide 
(VIb) was prepared similarly from 1 g (4.15 mmol) of 
4-(2-bromophenyl)-1,2,3-thiadiazole IIIc, 1.8 mL 
(20.7 mmol) of morpholine, 1.74 g (12.6 mmol) of 
freshly calcined potassium carbonate, and 5 mL of 
freshly distilled DMF. Yield 1.03 g (82.7%), white 
crystals, mp 115–117°C (diethyl ether), Rf 0.45 (ethyl 
acetate–hexane, 1 : 2). 1H NMR spectrum, δ, ppm: 
3.56 m and 3.70 m (4H, CSNCH2CH2), 3.72 m and 
4.28 m (4H, CSNCH2), 4.22 s (2H, CH2CS), 7.19–7.27 
m (2H, HPh), 7.37 m (1H, HPh), 7.62 d (1H, HPh, J      
8.0 Hz). 13C NMR spectrum, δС, ppm: 49.2, 50.2, 50.9, 
66.2, 66.24, 124.6, 128.3, 129.2, 130.6, 132.9, 136.9, 
198.3. Mass spectrum, m/z (Irel, %): 301(1) [M + 1]+, 
220(100) [M – Br]+, 204(2), 169(6), 147(6), 134(20), 
89(16), 63(8), 45(12). Found, %: С 47.82; H 4.55; N 
4.47. C12H14BrNOS. Calculated, %: C 48.01; H 4.70; 
N 4.67. M 300.212. 

2-Morpholino-5-nitrobenzo[b]thiophene (VIIb). 
A suspension of 0.57 g (4.13 mmol) of K2CO3, 0.9 mL 
(10 mmol) of morpholine, and 0.5 g (2.07 mmol) of 
1,2,3-thiadiazole IIIb in 10 mL of DMF was stirred at 
90°C for 12 h under argon. After the solvent removal, 
the residue was chromatographed on silica gel (chloro-
form–hexane, 1 : 2). Yield 0.27 g (49%), yellow 
crystals, mp 153–154°C. 1H NMR spectrum, δ, ppm: 
3.28–3.31 m (4H, NCH2), 3.87–3.90 m (4Н, 2CH2), 
6.28 s (Н3

Ht), 7.67 d (Н7
Ht, J 9.0 Hz), 7.94 d. d (Н6

Ht, J 9, 
2.1 Hz,), 8.30 d (Н4

Ht, J 2.1 Hz). 13C NMR spectrum, 
δС, ppm: 50.4 (NCH2), 66.1 (OCH2), 98.5 (C3), 115.76 
(C6), 115.80 (C4), 121.8 (C7), 138.6 (C9), 140.7 (C8), 
145.9 (C2), 160.2 (C5). Mass spectrum, m/z (Irel, %): 
264(100) [M]+, 218(20) [M – NO2]+, 254(63), 206(48), 
160(25), 133(23). Mass spectrum (HRMS-ESI), m/z 
(Irel, %): 265.0647 [M + H]+ (calculated for 
C12H13N2O3S: m/z 265.0636). 

2-Piperidino-5-nitrobenzo[b]thiophene (VIIc) was 
prepared similarly from 0.57 g (4.13 mmol) of K2CO3, 
1 mL (10 mmol) of piperidine and 0.5 g (2.07 mmol) 
of 1,2,3-thiadiazole IIIb in 10 mL of DMF. Yield 
0.092 g (17%), red crystals, mp 139–140°C. 1H NMR 
spectrum, δ, ppm: 1.58–1.76 m (6Н, СН2CH2CH2), 
3.28–3.31 m [4Н, N(СН2)2], 6.18 s (Н3

Ht), 7.62 d (Н7
Ht, 

J 8.7 Hz), 7.87 d. d (Н6
Ht, J 8.7, 2.4 Hz), 8.23 d (Н4

Ht, J 
2.4 Hz). 13C NMR spectrum, δС, ppm: 23.7                    
[CH2(CH2CH2)2], 25.1 [CH2(CH2CH2)2], 51.5 (NCH2), 
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97.3 (C7), 115.0 (C4), 115.1 (C6), 121.5 (C7), 138.3 
(C9), 145.8 (C8), 146.2 (C2), 160.7 (C5). Mass spectrum 
(HRMS-ESI), m/z (Irel, %): 263.0854 [M + H]+ 
(calculated for C13H15N2O3S: m/z 263.0858). 

ACKNOWLEDGMENTS 

This work was financially supported by the 
Ministry of Education and Science of the Russian 
Federation within the frame of the governmental contract 
14.574.21.0002, unique identifier RFMEF157414X0002. 

REFERENCES 

 1.  Grese, T.A., Pennington, L.D., Sluka, J.P., Adrian, M.D., 
 Cole, H.W., Fuson, T.R., Magee, D.E., Phillips, D.L., 
 Rowley, E.R., Shetler, P.K., Short, L.L., Venugopalan, M., 
 Yang, N.N., Sato, M., Glasebrook, A.L., and Bryant, H.U., 
 J. Med. Chem., 1998, vol. 41, no. 8, p. 1272. DOI: 
 10.1021/jm970688z. 
 2.  Lee, K.C., Moon, B.C., Lee, J.H., Chung, K.-H., 

 Katzenellenbogen, J.A., and Chi, D.Y., Bioorg. Med. 
 Chem., 2003, vol. 11, no. 17, p. 3649. DOI: 10.1016/
 S0968-0896(03)00362-6. 
 3.  Stacy, G.W., Villaescusa, F.W., and Wollner, T.E.,         
 J. Org. Chem., 1965, vol. 30, no. 12, p. 4074. DOI: 
 10.1021/jo01023a021. 
 4.  Grandclaudon, P. and Lablache-Combier, A., J. Org. 
 Chem., 1978, vol. 43, no. 22, p. 4379. DOI: 10.1021/
 jo00416a032. 
 5.  Brower, K.R. and Amstutz, E.D., J. Org. Chem., 1954, 
 vol. 19, no. 3, p. 411. DOI: 10.1021/jo01368a019. 
 6.  Ablenas, F.J., George, B.E., Maleki, M., Jain, R., 
 Hopkinson, A.C., and Lee-Ruff, E., Canad. J. Chem., 
 1987, vol. 65, no. 8, p. 1800. DOI: 10.1139/v87-302. 
 7.  Androsov, D.A. and Neckers, D.C., J. Org. Chem., 
 2007, vol. 72, no. 8, p. 5368. DOI: 10.1021/jo0707784. 
 8.  Hu, Y., Baudart, S., and Porco, J.A., J. Org. Chem., 
 1999, vol. 64, no. 3, p. 1049. DOI: 10.1021/jo981874v.  
 9.  King, J.A. and McMillan, F.H., J. Am. Chem. Soc., 
 1946, vol. 68, no. 11, p. 2335. DOI: 10.1021/ja01215a058. 



<<
  /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 /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /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 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /RUS (Pfeps)
    /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.)
  >>
  /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 [14400.000 14400.000]
>> setpagedevice


