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Abstract—The coordination properties of (5,15-diphenyl-3,7,13,17-tetramethyl-2,8,12,18-tetrabutylporphyrinato)-
manganese(Ill) acetate toward small organic molecules in an inert solvent medium were studied. The values of
the equilibrium constants of the process and the composition of the molecular complex were determined. The
influence of the electronic and conformational factors of macrocycle on the value of the equilibrium constant
was found. The geometry of isolated molecules of manganese porphyrinate and its molecular complexes was
optimized by the quantum-chemical PM3 method. The structure of the reaction products favorable by the
energy was theoretically found. A good agreement between the calculated and experimental data was obtained.
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Currently one of the most important problems in
modern chemistry is the study of the effects of the
molecular recognition and the formation of the
complex spatial self-organized structures with the
desired properties. From this point of view the metal
porphyrinates can be successfully used to create high-
performance receptors, molecular switches, catalytic
materials for industrial processes [1-3]. However, a
search is actual for systems and the environment in
which these macrocyclic compounds can exhibit the
highest activity. Systematic studies on the synthesis
and coordination chemistry of the metal porphyrinates
promise to find the solution of this problem by
modifying the structure and obtaining new compounds
of this group. Therefore, within the study of the coor-
dination properties of the highly charged metal cations,
the intermolecular interaction of manganese(Ill) por-
phyrinate (Ac)MnP with organic bases L [l-methyl-
imidazole (1-Melm), imidazole (Im), 2-methyl-
imidazole (2-Melm), pyridine (Py), 4,4-bipyridyl
(BiPy), dimethylformamide (DMF)] in benzene at
298 K was examined.

The intermolecular interaction of manganese
porphyrinate with the organic bases L was studied by
the spectrophotometry [4, 5] and computer simulation
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[6-8]. The analysis of the quantum chemical
calculations showed that the isolated molecule of
manganese porphyrinate of a (, symmetry is
sterically strained and predominantly has a saddle-
shaped type of strain. The metal atom is significantly
out of the N* plane. The average value of the deviation
of the scaffold atoms of macrocycle from its xy
average planealong a z axis is 0.63 A.

The formation of the Mn-L bond is accompanied
by a change in the steric strain of the macrocycle
(Table 1, Fig. 1). The strain type and symmetry are
retained. The existence of a molecular complex of
(Ac)Mn(L)P type, where the base is coordinated by the
acetate ion (Fig. 2), is favorable by energy. In the case
of imidazole manganese porphyrinate one or two
molecules can coordinate. Thus, there form 1:1 or 1:2
complexes.
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Fig. 1. Deviation of the skeletal atoms of the porphyrin macrocycle along a z axis from its average plane for (5,15-diphenyl-
3,7,13,17-tetramethyl-2,8,12,18-tetrabutylporphyrinato)manganese(IIl) acetate and its molecular complexes according to the
quantum-chemical calculation by the PM3 method. (Open circles) the nitrogen atoms, (dark circles) the carbon atoms.

The average value of the deviation of the skeletal The Mn-L bond is stronger as the basicity of the
atoms from the mean plane of the molecule for the mole-  small organic molecule increases (Table 1). As the
cular complexes changes by 0.02-0.03 A. The deviation  basicity parameter of the ligand L we take the pkK,
of the metal cation from the N* (Mn—Ct) plane increases. values [9] and the estimated value of the protonation

Table 1. Some geometric and energy characteristics of (Ac)MnP and its molecular complexes

Bond length, A
Complex —E,, kcal mol™ Mn-N, Mn-N, N—N; .
Mn-N; Mn-N, No-N, oL Mn—Ct Mn-Ac P
(Ac)MnP 1.822 1.992 3.278 0.865 1.944 10.80
1.884 1.914 3.907
[MnP(Im),P](Ac) 92.15 1.874 1.966 3.344 1.925 0.932 - 10.73
65.87 1.935 1.962 3.915 1.991
(Ac)Mn(1-MeIm)P 77.89 1.850 1.988 3.344 1.919 0.895 2.127 10.75
1.922 1.941 3.923
(Ac)Mn(2-Melm)P 80.08 1.918 2.012 3.326 1.909 0.913 2.146 10.65
1.858 1.925 3.925
(Ac)Mn(BiPy)P 71.04 1.918 2.010 3.323 1.921 0.946 2.145 10.74
1.858 1.941 3.940
(Ac)Mn(Py)P 67.97 1.916 2.010 3.233 1.927 0.952 2.144 10.72
1.860 1.940 3.940
(Ac)Mn(DMF)P 9.95 1.870 1.880 3.192 2.366 0.964 1.913 10.70
1.831 1.993 3.882

*The perimeter of the coordination plane N*.
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(Ac)MnP

(Ac)Mn(2-Melm)P

Fig. 2. The structure of isolated molecule of (Ac)MnP and its molecular complex with 2-methylimidazole calculated by the

quantum-chemical method PM3.

energy FE,. characterizing the proton affinity of the
base (Table 1) [10].

The spectrophotometric study of the coordination
of meso-diphenyloctaalkyl-substituted manganese
porphyrinate with the N-bases showed that in the com-
plex formation the spectral changes are accom-panied
with the retention of the isobestic points (Fig. 3). The
titration curve is represented by a smoothly upward (on
increasing wavelength) and smoothly downward (on
lowering wavelength) line. However, the absorption
spectra of the metal porphyrinates containing one or
two additional ligands are very similar. In many cases
there is no visible shift of an isosbestic point.
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Fig. 3. Changing EAS of (Ac)MnP in the reaction with
imidazole: (/) (Ac)MnP [cacmmp 3.87x10°° M]; (2-11)
(Ac)MnP with the intermediate concentrations of imidazole
(cim 3.08x107-1.85x107 M); (12) (Ac)MnP with an imi-
dazole excess (cim 2.46x102 M) in (a) benzene and (b) the
corresponding titration curve, A 470 nm.

Therefore, the limiting logarithmic method was used
for accurate determination of the composition of the
molecular complex [4].

A number of ligands attached was determined by
the slope of the linear logc; dependence of 10g [(Amix —
Ap)/ (A — Amix)] (Fig. 4). The reaction products are
(Ac)Mn(L)P. The exception is the complex with
imidazole, where the addition of two molecules of the
base and displacement of the acetate ion into the outer
coordination sphere is observed. The composition of
this complex is 1:2. The coordination of the base with
the manganese porphyrinate is confirmed by the
change in the '"H NMR spectrum. The "H NMR spectra
of a number of the high-spin manganese(Ill) porphyry-
inates are characterized by a significant broadening
and large shifts of the signals, especially for meso- and
pyrrole protons, compared with the spectra of the dia-
magnetic complexes [11-13]. In this case, the signal of
the meso-H atom appears at 39 ppm. The formation of
the mixed-ligand complex leads to a significant down-
field shift of the signal of meso-protons to 45-51 ppm
(Fig. 5). Such shift of a signal can be associated with
an increase in the deviation of the metal atom from the
N* plane due to the coordination of additional ligands
from the acetate ion side. The interpretation of the
other signals of the 'H NMR spectrum is difficult,
because the low symmetry of the ligands affects the
resolution of the spectra.

The regularities of basicity change in small mole-
cules in inert organic solvents are known to be retained
in the gas phase [10]. Therefore, the study of the
reaction requires using the calculated values of E for
the bases. It was found that the donor-acceptor
properties of 2-Melm and BiPy vary in passing from
aqueous to an organic medium (Table 1). Analysis of
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Fig. 4. The dependence of log [(Amix — A0)/(A — Amix)] on
log ¢y, for the reaction of (Ac)MnP with organic bases. (4o,
Amixs A-) optical densities of the solutions at the working
wavelength for the metal porphyrinate, equilibrium mix-
ture, and the molecular complex.

the data in Table 2 indicates the linear dependence
between the stability of the molecular complexes and
values of pK, and E,. with the correlation equations
log Ky = —0.052E,,ox — 7.415 (r 0.99) and log K =
0.251pK, — 0.145 (r 0.90), respectively (Fig. 6).

A good agreement between the values of K, the
binding energy of the manganese atom with the
nitrogen atom of the base (£), and the Mn—L bond
length (l,1) (Fig. 7, Tables 1, 2). The variations
occur in the same direction and are described by the
correlation equations: log K = 0.019¢ %% (- 0.99)
and log K == 10"e >*'™™1) (5. 0.99), respectively.

The comparison of the values of the equilibrium
constants for the molecular complexes of zinc, alumi-
num [14, 15], and manganese 5,15-diphenyl-3,7,13,17-
tetramethyl-2,8,12,18-tetrabutylporphyrinates  shows
that the stability of the latter is much lower due to the
influence of the metal atom nature, cis,trans-effects
and the deformation degree of the macrocycle (Fig. 1)
on the coordination properties of the metal
porphyrinates.

Based on the above it is possible to conclude that
the coordinative unsaturation of the metal atom and its
structure are effective ways of controlling the pro-
perties of manganese porphyrinates. The obtained
results allow assessing the feasibility and effectiveness
of the compound as an active component of the
catalyst of various biological and technical processes.
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Fig. 5. The '"H NMR spectra (a) of manganese porphyrinate
and its molecular complexes with (b) imidazole and (c)
pyridine.

EXPERIMENTAL

The electron absorption spectra were recorded on a
Cary-50 spectrophotometer in the range of 380-
700 nm. The optical density of a series of the working
solutions of manganese(Ill) porphyrinate of constant
concentration and solutions of the organic bases of
different concentrations was measured at A 368-
480 nm in a cells (/ 1). The temperature accuracy was
less than 1 K. The relative error in determining the K
values was 5—12%.
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742 ZAITSEVA et al.

log K @
1.5F
1.0F
0.5F
& 1 1
0 5 10
pKa

log K (b)

1.6 |

1.2 F

0.8F

04
0 L 1 L
-180 -170  -160 —-150

Eprot

Fig. 6. The dependence of the stability of the molecular complexes (Ac)Mn(L),P on the (a) pK, value and (b) the calculated energy

of protonation of the organic bases (b).
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Fig. 7. The stability of the complexes (Ac)Mn(L),P vs (a) the Mn-L bond length and vs (b) its energy.

The equilibrium constant for the studied reaction
was determined by the classical method [4, 5].

Ks = {[(Amix - AO)/(Am - Amix)]'[(Aw - AO)/(Am - Amix)]}
<1/{(c? = €p) [(Amix — A0}/ (A — Amin) ]} - (1)

Table 2. The stability constants of the molecular complexes
(Ac)Mn(L)P and the basicity parameters of extraligand

Complex log K§98 K pK. —Epror, keal mol™!

[MnP(Im),P](Ac) 3.53 6.65 169.36
Ac)Mn(1-Melm)P 1.51 7.33 172.27

(

Ac)Mn(2-Melm)P 1.65 5.89 173.06

(

Ac)Mn(BiPy)P 1.17 4.82 163.06

( y

(Ac)Mn(Py)P 0.99 5.29 162.79
(Ac)Mn(DMF)P 0.03 0.92 142.92

The quantum-chemical calculations were
performed by the PM3 method [6-8] using the PC-
version [17] of the GAMESS package [18]. The
specified gradient of 0.0002 kJ mol”' A was a
condition for the account completing. The data
preparation and processing were performed using
ChemCraft 1.3 software [19]. The initial
approximation was given based on the average
structure of the metal porphyrinates [20]. The
geometrical parameters for the alkyl substituents and
organic bases correspond to the published data [21].

5,5-Diphenyl-3,7,13,17-tetramethyl-2,8,12,18-
tetrabutylporphyrin was synthesized according to [16].

Manganese complex with 5,15-diphenyl-2,8,12,18-
tetramethyl-3,7,13,17-tetrabutylporphyrin ~ (Ac)MnP
was synthesized via the reaction of porphyrin with 10-
fold excess of manganese(IIl) acetate in acetonitrile at
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reflux within 2-2.5 h; the reaction progress was
monitored by the changes in the electron absorption
spectrum of the reaction mixture. The reaction
completeness was judged by the disappearance of the
absorption bands of the porphyrin and an increase in
the absorption bands of the manganese complex. Then
acetonitrile was distilled off. The dry residue was
dissolved in benzene. The benzene solution was
washed with water and evaporated. The complex was
chromatographed on a silica gel followed by re-
crystallization from methanol. Yield 80%, R, 0.60
(benzene—ethanol, 30:1). UV spectrum, Ay, nm (log €):
368 (4.96), 479 (4.89), 572 (4.18). Found, %: C 75.45;
H 7.50; N 6.50. Cs4He;MnN4O,. Calculated, %: C
75.85; H 7.43; Mn 6.43; N 6.55; O 3.74.

ACKNOWLEDGMENTS

This work was financially supported by the the
Russian Academy of Sciences (Program for Basic
Research “Theoretical and experimental study of the
nature of chemical bonding and mechanisms of
important chemical reactions and processes”) and the
Russian Foundation for Basic Research (grant nos. 12-
03-00824-a, 11-03-00993-a).

REFERENCES

1. Koifman, O.I. and Ageeva, T.A., Rus. Khim. Zh., 2004,
vol. 48, no. 4, p. 140.

2. Nikolaeva, O.I1., Kurek, S.S., Ageeva, T.A., and Koif-
man, O.l., Izv. Vuzov, Ser. Khim. i Khim. Technol.,
2004, vol. 47, no. 2, p. 146.

3. Mamardashvili, N.Zh., Storonkina, O.E., and Mamar-
dashvili, G.M., Koord. Khim., 2004, vol. 30, no. 6,
p. 416.

4. Bulatov, M.I. and Kalinkin, 1.P., Prakticheskoe ruko-
vodstvo po fotokolorimetricheskim i spektrofotomet-
richeskim metodam analiza (A Practical Guide to
Photocolorimetric and Spectrophotometric Methods of
Analysis), Khimiya, 1968, 183 p.

5. Zaitseva, S.S., Zdanovich, S.A., Semeikin, A.S., and

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.
20.

21.

743

Koifman, O.1., Zh. Neorg. Khim., 2005, vol. 50, no. 11,
p. 1919.

Stewart, J.J.P., J. Comput. Chem., 1989, vol. 10, no. 2,
p. 221.

Fletcher, R., Methods of Optimization, New York: John
Wiley & Sons, 1980, p. 45.

Stewart, J.J.P., J. Computer-Aided Mol. Desing, 1990,
vol. 4, no. 1, p. 1.

Tablitsy constant skorostei i ravnovesii gomoli-
ticheskikh organicheskikh reaktsii (Tables of Rate Con-
stants and Equilibriums of Homolytic Organic
Reactions), 1zd. VINITI, 1976, vol. 2.

Reichardt, C., Solvents and Medium Effects in Organic
Chemistry, Springer-Verlag, 1991.

Janson, T.R., Bouchern, L.J., and Katz, J.J., Inorg.
Chem., 1973, vol. 12, no. 4, p. 940.

La Mar, G.N. and Walker, F.A., J. Am. Chem. Soc.,
1973, vol. 95, no. 21, p. 6950.

La Mar, G.N. and Walker, F.A., J. Am. Chem. Soc.,
1975, vol. 97, no. 18, p. 5103.

Zaitseva, S.V., Zdanovich, S.A., and Koifman, O.I,
Koord. Khim., 2010, vol. 36, no. 5, p. 323.

Zaitseva, S.V., Zdanovich, S.A., and Koifman, O.l.,
Proc. X Int. Conf. “Problems of Solvation and Complex
Formation in Solutions,” Suzdal, 2007, S-696.
Semeikin, A.S., Kuz’min, N.G., and Koifman, O.1., Izv.
Vuzov, Ser. Khim. i Khim. Technol., 1988, vol. 31, no. 6,
p- 39.

http://classic.chem.msu.su/gran/gamess/index.html.

Schmidt, M.W., Baldridge, K.K., Boatz, J.A., Elbert, S.T.,
Gordon, M.S., Jensen, J.H., Koseki, S., Matsonaga, N.,
Nguyen, KA, Su, S., Windus, T.L., Dupuis, M., and
Montgomery, J.A., J. Comput. Chem., 1993, vol. 14,
no. 11, p. 1347.

http://www.chemcrafiprog.com/index.html.

Porfiriny: struktura, svoistva, sintez (Porphyrins: Struc-
ture, Properties, and Synthesis), Enikolopyan, N.S., Ed.,
Moscow: Nauka, 1985.

Obshchaya organicheskaya khimiya, Barton, D. and
Ollis, W.D., Eds., Moscow: Khimiya, 1981, vols. 1, 2, 8.

RUSSIAN JOURNAL OF GENERAL CHEMISTRY Vol. 83 No. 4 2013




<<
  /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 <>
    /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.)
    /RUS (Pfeps)
  >>
  /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


