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Abstract—Preparative method of benzoaza-12-crown-4 preparation via condensation of o-aminophenol with
trietylene glycol dichloride using sodium hydroxide as the template agent has been studied at elevated
temperature in 2-propanol and n-butanol. Kinetics of the reaction mixture composition change in the course of
the process has been investigated by GLC. Performing the reaction in 2-propanol leads to a higher yield of

benzoaza-12-crown-4.
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Pedersen’s discovery of synthetic macrocyclic
compounds such as crown ethers capable of the host-
guest complexes formation with metal ions in the
1970th is recognized as foundation of supramolecular
chemistry, a branch of science dealing with formation
of supramolecular systems via non-covalent inter-
molecular interactions [1]. Crown ethers form a vast
special class of compounds due to ability of metal
cations insertion in their cavity enhanced by many of
heteroatoms in the macrocycle and orientation of the
lone-electron pairs inside the ring [2, 3].

Nowadays crown ether-based supramolecular systems
are widely used in sorption and selective catalysis,
biology, medicine, and pharmaceutical applications.
They are also considered the most promising candi-
dates for extraction of radioactive wastes during their
utilization [4].

Partial substitution of oxygen atoms with nitrogen
ones leads to significant change of the complexing
properties of these compounds because aza-group is
more rigid, with the lone-electron pair strictly orient-
tated inside the ring.

Aza-crown compounds exhibit affinity to “soft”
cations (those of heavy and transition metals). They

are important building blocks of various light-sensitive
molecular devices [5—9]. Those of them containing a
nitrogen atom of macrocycle conjugated with chromo-
phore as of special interest. Such aza-crown
compounds are promising for photometry and fluore-
scence analysis applications [10], light-induced extrac-
tion and the transmembrane ions transportation [11].
Due to synthetic complications accompanying the
benzoaza-crown esters preparation, their N-phenylaza-
analogs are better available, but the complexes of the
latter are less stable that these of the corresponding
benzoaza-crown compounds.

Chemistry of benzoaza-crown esters has been scarcely
studied so far. Preparation of aza-crown compounds
from o-aminophenol and various polyethylene glycol
dichlorides, the latter taken in the ten-fold excess, via
stirring in aqueous medium during 48 h was reported
in 1973 [12]. The reaction resulted in formation of
either of morpholine or aza-crown ether, but the
reaction conditions were not reported in detail. Further,
benzoaza—crown ethers were synthesized from their
oxygen-containing analogs via stepwise transformation
according to the following scheme [10, 13] (Scheme 1).

Synthetic protocol for preparation of benzoaza-
crown ethers via condensation of o-aminophenol with
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polyethylene glycol ditosylates in the presence of CsF
was described in [14].

Preparation of aza-crown ethers from 2-chloro-
phenol and triethyleneglycol dibromide using palla-
dium catalyst is known [15] (Scheme 2).

The latter synthesis was performed in micro scale
using phosphorus tribromide to obtain triethylene
glycol dibromide and sodium azide at the stage of the
amine formation. The key stage of cyclization of
benzoaza-12-crown-6 proceeded during 26 h. Pd/SIPr

+ cr o o] CI
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/ N\
NaOH © Oj
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[SIPr stands for N,N-bis(2,6-diisopropylphenyl)dihydro-
imidazol-2-ylidine] was used as catalyst.

Significant drawbacks of all the above-presented
methods are high price of the starting substances, long
synthesis, and low yield of the target product. That is
why it was of practical importance to study kinetics of
a scalable method for preparation of benzoaza-crown
ethers (benzoaza-12-crown-4 was used as a model) via
condensation of o-aminophenol with triethylene glycol
dichloride taking advantage of the template synthesis.
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The synthesis of benzoaza-12-crown-4 I was based
on condensation of o-aminophenol with triethylene
glycol dichloride using sodium hydroxide as the
template agent. 2-Propanol and n-butanol were used as
solvents (Scheme 3).

In order to elucidate kinetic features of benzoaza-
12-crown-4 formation, the reaction mixture was
periodically sampled, and the specimen was treated
with ethanolic hydrogen chloride solution to stop the
reaction (pH 3-4).

The reaction products were identified by chromato-
mass spectrometry. Structures of some of the products
identified in the mixtures are given below.

C(NHZ
o o o «a
/N

IL m/z 259.

/_\/_\/_\

o Cl
/N

II1. m/z 409.
NHZ Hsz
\_/ \_/ \_/

IV, m/z 332.

\_/ \_/ \_/
V. m/z 446.

To elaborate the optimal reaction conditions (in
particular, duration), the sampled reaction mixture
composition was studied with GLC (Fig. 1).

The results revealed that at the very beginning of
the reaction, in the course of triethylene glycol
dichloride addition to the sodium salt of o-amino-
phenol, the chlorine-containing product II was accu-
mulated in the mixture. Formation of the product II
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Fig. 1. Evolution of the reaction mixture composition with
time. (1) o-aminophenol, (2) triethylene glycol dichloride,
(3) benzoaza-12-crown-4, (4) 2-{2-[2-(2-chloroethoxy)-
ethoxylethoxy}aniline, (5) 2.2'-{2.2'-[ethan-1,2-diylbis(oxy)]-
bis[ethan-1.2-diylbis(oxy)]} dianiline, (6) etherification pro-
ducts, (7) 2{2-[2-(2-chloroethoxy)ethoxy]-N-{2-[2~(2-chloro-
ethoxy)ethoxy]}aniline, and (§) dibenzoaza-24-crown-6.

was significantly faster as compared with formation of
the target product, benzoaza-12-crown-4, and of other
side products. After addition of triethylene glycol
dichloride was complete, concentration of compound
II continued to grow, and 8 h after the reaction start it
reached the highest value of 16.1 wt %. Subsequent
refluxing of the mixture was accompanied with
monotonous decrease of the content of compound II to
reach 10.3 wt %. Similar behavior was observed for
product IV, its content in the reaction mixture reaching
the highest value of 8.5 wt % after 3 h from the
reaction start, and practically halved over the sub-
sequent 13 h. Hence, the products II and IV were
intermediates that underwent partial cyclization into
benzoaza-12-crown-4 I and dibenzodiaza-24-crown-8
V, respectively.

Noteworthily, the reaction mixture contained
another side product, 2{2-[2-(2-chloroethoxy)ethoxy]-
N-{2-[2-(2-chloroethoxy)ethoxy]}aniline ITI. Its content
increased steadily to reach 9.0 wt % by the end of the
process. Besides, products of the reaction of 2-propan-
ol with triethylene glycol dichloride and with com-
pounds IT and IIT were detected in the mixture, their
final total amount was 3.2 wt %.

Hence, after 18 h of the reaction the mixture
contained the target product, benzoaza-12-crown-4
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Fig. 2. Centrosymmetric hydrogen-bound dimers of benzo-
aza-12-crown-4 hydrochloride in the crystal.

(45.9%), the intermediates and the by-products (see the
quantities above), and approximately equal amounts of
unreacted o-aminophenol (11.2%) and triethylene
glycol dichloride (9.8%). Longer reaction run (20 h)
did change the yield of the target product.

It was reasonable to propose that heating the mix-
fure upon more vigorous stirring would increase the
yield of benzoaza-12-crown-4. To check that, n-butanol
was used as the reaction medium, and ultrasonic mixer
(20 kHz) was used instead of mechanical stirrer. The
process was carried out similarly to the above-
described synthesis in 2-propanol. However, the final
mixture contained mainly the etherification products:
1-{2-[2-(2-chloroethoxy)ethoxy]ethoxy}butane (14.1%),
5.8,11,14-tetraoxaoctadecane (26.5%), 2-{2-[2-(butyl)-
ethoxy]ethoxy}aniline (3.1%), and product III (about
twice of its amount as compared to the synthesis in 2-
propanol). No dibenzodiaza-24-crown-8 was detected,
and yield of the target product, benzoaza-12-crown-4,
was significantly decreased. Compositions of the

The reaction mixtures composition (wt %) when performing
the reaction in 2-propanol and in #-butanol

Component 2-Propanol 1-Butanol
o-Aminophenol 11.1 5.5
Triethylene glycol dichloride 9.9 7.1
Benzoaza-12crown-4 45.8 219
I 10.1 35
I 7.8 18.4
v 3.0 —
Dibenzodiaza-24-crown-8 (V) 10.1 -
Etherification products 22 43.6

GLUSHKO et al.

reaction mixture after 20 h refluxing in 2-propanol and
in n-butanol are compared in the Table.

It follows that using n-butanol and ultrasonic
stirring did not increase the target product yield, as
side reactions with the solvent turned preferential. The
obtained benzoaza-12-crown-4 (Fig. 2) was highly
pure, the main substance content was of >99% (GLC).

EXPERIMENTAL

The specimens sampled from reaction mixture were
quantitatively analyzed by GLC using a Chromatech-
Crystall 5000.2 chromatograph equipped with flame
ionization detector and a BP-5 quartz capillary column
(30 m x 0.32 mm, stationary phase thickness of 0.5 pm),
with helium as carrier gas (2.8 mlL/min, flow splitting
of 1 : 25), column temperature 150-300°C, and tem-
perature program 10°C/min. Concentration of the com-
ponents was found by square normalization.

Identification of reaction products was carried out
using a Chromatech-Crystall 5000.2 chromatograph
equipped with thermo ISQ mass spectrometric detector
and a TR-5MS quartz capillary column (15 m x 0.25 mm,
stationary phase thickness of 0.25 pm), with helium as
carrier gas (flow rate 1.2 mL/min, flow splitting of
1 : 25), column temperature 150-280°C, and temperature
program 20°C/min.

Electron impact mass spectra were obtained at
ionization voltage of 70 eV and ion source temperature
of 280°C. 'H and >C NMR spectra were recorded
using a Bruker AVANCE III NanoBay spectrometer
[300.28 (*H) and 75.50 (**C) MHz) in CDsCl at 25°C.
Elemental analysis was carried out using an
Eurovector EuroEA 3000 CHNS-analyzer. IR absorp-
tion spectra (KBr) were registered with a VERTEX 70
IR Fourier spectrometer at 600—3800 cm™ with the
resolution of 4 cm™.

X-ray analysis was carried out using a Bruker
APEX IICCD diffractometer at 120 K (MoK,-
radiation). Atomic coordinates, bond lengths, bond
angles, and temperature parameters were deposited at
the Cambridge bank of structure data (CCDC no.
976857).

Synthesis of benzoaza-12-crown-4 in 2-propanol.
A mixture of 17.4 g (0.16 mol) of e-aminophenol,
12.6 g (0.32 mol) of sodium hydroxide, and 200 mL of
2-propanol was stirred during 60 min at 60°C, and then
25 mL (0.16 mol) of triethylene glycol dichloride was
added. The reaction mixture was refluxed during 20 h,
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then cooled, and acidified with hydrochloric acid to pH
3-4; inorganic admixtures were filtered off. The
filtrate was treated with 25% ammonia to pH 8-9 and
evaporated at a rotor evaporator. The residue was
distilled under reduced pressure collecting the fraction
with bp of 150°C (6 mmHg). Pure benzoaza-12-
crown-6 crystallized while cooling in the collector as a
light-yellow powder, mp 173.6-174.2°C. Yield 15.1 g
(42%).

IR spectrum (KBr), v, cm™: 3433.77, 3125.41 (W),
3091.84 (w), 3027.02 (W), 2963.50 (m), 2922.63 (m).
2877.56 (W), 2672.20 (W), 2612.20 (w), 2563.08 (m).
2529.49 (w), 2485.40 (w), 2429.78 (m), 2365.47 (m).
2318.72 (m). 2291.99 (m), 2065.21 (w), 1615.13 (m),
1564.42 (m). 1501.90 (s), 1470.72 (m). 1448.06 (s).
1405.28 (w), 1381.50 (m), 1347.98 (m), 1296.16 (s).
1271.49 (s), 1249.81 (m). 1149.72 (m). 1101.30 (s).
1069.81 (s). 1047.78 (w). 1025.37 (m). 951.43 (w).
913.17 (m). 823.13 (m). 769.22 (s), 612.54 (s). 'H
NMR spectrum (300 MHz, CDCls), 8, ppm: 3.45-3.53
m (2H, CHy). 3.69-3.75 m (2H., CH,), 3.75-3.81 m
(2H. CH,), 3.81-3.87 m (2H. CH,). 4.03-4.10 m (2H,
CH,). 4.17-4.24 m (2H. CH,). 7.09 d.d (1H. Ar, Jux
7.9 Hz, 1.2 Hz), 7.15 t.d (1H, Ar, Jgg 7.9 Hz, 1.5 Hz),
7.36 t.d (1H, Ar, Jgg 7.9 Hz, 1.5 Hz), 7.79 d.d (1H, Ar,
Ja 7.9 Hz, 1.5 Hz). C NMR spectrum, (75 MHz,
CDCls), dc, ppm: 53.05, 66.81, 70.07, 71.36, 71.62,
72.81, 118.80, 124.57, 127.36, 150.94, 152.09. Mass
spectrum, m/z: 223.04 [M]" (For C;,H;;NO; cal-
culated: 223.09). Found, %: C 64.50, H 7.66, N 6.24.
C;,H;7NOs5. Calculated, %: C 64.57, H 7.62, N 6.28.

Synthesis of benzoaza-12-crown-4 in n-butanol.
A mixture of 174 g (0.16 mol) of o-aminophenol,
12.6 g (0.32 mol) of potassium hydroxide, and 200 mL
of m-butanol was stired with ultrasonic stirrer
(20 kHz) at 80°C during 60 min. Isolation and
purification of the target product was carried out as
described above. Yield of benzoaza-12-crown-4 7.1 g
(20.1%). Characteristics of obtained benzoaza-12
crown-4 were identical to those of the product obtained
in 2-propanol.

10.

11.

12.

13.

14.

15.

2083
REFERENCES

Len, I-M., Supramolekylyarnava khimiva. Kontseptsii i
perspektivy (Supramolecular Chemistry. Concepts and
Perspectives) Novosibirsk: Nauka, 1988.

Tsivadze, A.Yu., Russ. Chem. Rev., 2004, vol. 73 no. 1,
p- 1. DOI: 10.1070/rc2004v073n01 ABEH000863.
Gromov, S.P. and Alfimov, M.V., Izv. Akad. Nauk, Ser.
Khim., 1997, no. 4, p. 641.

Yatsimirskii, A.K., ltogi Nauki i Tekhn., Bioorg. Khim.,
VINITI, Moscow, 1990, no. 17, p. 148.

De Silva, A.P., Gunaratne, H.Q.N., Gunalaugsson, A.J.,
Huxley., M., McCoy, C.P., Rademacher, J.T., and Rice, T.E.,
Chem. Rev., 1997, no. 97, p. 1515. DOIL: 10.1021/
cr960386p.

Applied Fluorescence in Chemistry, Biology, and
Medicine, Rettig, W., Stehmel, B., Schrader, S.. and
Seifert, H., Eds., Springer-Verlag, Berlin, 1999, p. 161.
Zhao, Q., Li, F., and Huang, C., Chem. Soc. Rev., 2010,
vol. 39. p. 3007. DOI: 10.1038/B915340C.

Bekiari, V., Judeinstem, P., and Lianos, P., J. Luminesce,
2003, vol. 104, p. 13. DOI: 10.1016/S0022-2313(02)
00575-6.

. Handbook of Photochemistry and Photobiology, Nalva, H.S.,

Ed., Stevenson Ranch: American Scientific Publishers,
2003, p. 271.

Ushakov, EN., Alfimov, M.V., and Gromov, S.P., Russ.
Chem. Rev., 2008, vol. 77, no. 1, p. 39. DOI: 10.1070/
RC2008v077n01ABEH003757.

Gromov, S.P., Dmitrieva, S.N., Vedernikov, AL, and
Churakova, M.V., Russ. Chem. Bull., 2004, vol. 53, no. 7,
p. 1417. DOI:10.1023/B:RUCB0000046237.0094.80.
Lockhart, C., Robson, A.C., Tompson, M.E., Furtado, SD.,
Kaura, SK., and Allan, AR., J Chem. Soc., Perkin
Trans. 1, 1973, p. 577. DOI: 10.1039/P19730000577.
Gromov, S.P., Dmitrieva, S.N., Churakova, M. V., Russ.
Chem. Rev., 2005, vol. 74, no. 5, p. 461. DOI: 10.1070/
RC2005v074n05ABEH001163.

Martin, V.V., Rothe, A., and Gee, K.R., Bioorg. Med.
Chem. Lett., 2005, vol. 15, p. 1851. DOI: 10.1016/
j.bmcl.2005.02.017.

Omar-Amrani, R., Schneider, R., and Fort, Y., Left.
Org. Chem., 2007, vol. 4, no. 5. p. 322. DOIL
10.2174/15701780778121058.

RUSSIAN JOURNAL OF GENERAL CHEMISTRY Vol. 84 No. 11 2014




<<
  /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


