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SYNTHESIS AND PROPERTIES OF AZOLES AND THEIR
DERIVATIVES. 68.* [2+3] CYCLOADDITION OF 2-NITRO-
1-PROPENE TO (2)-C,N-DIPHENYLNITRONE RELATIVE
TO AM1 AND AM1/COSMO QUANTUM-CHEMICAL
CALCULATIONS**

M. Mikulska', R. Jasinski', and A. Baranski'***

Semiempirical AM1 and AMI1/COSMO calculations were used to examine possible pathways for the
[2+3] cycloaddition of 2-nitro-1-propene to (Z)-C,N-diphenylnitrone. These reactions proceed in the
gas phase through a concerted mechanism. The effect of toluene or nitromethane as a dielectric medium
results in the appearance of zwitterionic intermediates on pathways leading to 3,4-cis- and 3,4-trans-
4-methyl-4-nitro-2,3-diphenylisoxazolidines.

Keywords: nitroalkenes, nitrones, [2+3] cycloaddition, semiempirical AM1 quantum-chemical method.

The [2+3] cycloaddition of nitrones to simple alkenes proceeds through a concerted mechanism [2].
However, in the case of strong electrophilic alkenes or considerable shielding of one of the reaction sites, a
stepwise mechanism involving formation of a dipolar intermediate may compete with the concerted mechanism
[3, 4]. In this regard, in a continuation of a study of the mechanism of (4+2) n-electron cycloadditions [5-11], we
investigated the reaction pathways of the [2+3] cycloaddition of 2-nitro-1-propene (1) to (Z£)-C,N-di-
phenylnitrone (2). The formation of four regioisomeric and stereoisomeric diarylnitroisoxazolidines 3-6 is
possible in the reaction.

The mechanism of this reaction has not yet been subjected to kinetic investigation. Nitropropene 1
satisfies the above-mentioned criteria. The global electrophilicity of this compound (w=2.47eV) is
characteristic for strong m-electron-deficient dipolarophiles [12], while the reaction sites are considerably
shielded due to the presence of the nitro and methyl groups at the same vinyl carbon atom.
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Calculations of the possible reaction pathways were carried out with complete optimization of the
geometric parameters using the MOPAC 93 program [13] by the standard AM1 method, as in the case of
cycloaddition reactions studied in our previous work [5-8]. The effect of the dielectric medium (toluene and
nitromethane) was calculated using the COSMO procedure [14] with NSPA =42 and RSOLV =1. The
geometrical and energy characteristics of the critical structures corresponding to pathways A-D are given in
Table 1, while the corresponding reaction activation parameters are given in Table 2.

The energy profiles of reactions 4-D in the gas phase are very similar (Fig. 1). Movement of the
reaction system along the reaction coordinate from reagents (1 + 2) to the corresponding transition states (TS)
always occurs through shallow local minima (structures LM) without overcoming the activation barriers. We
should note that structures LM are not oriented complexes.

The existence of LM on pathways 4 and B is related to a decrease in the enthalpy of the reaction system
(AH), respectively, by 5.9 and 5.4 kcal/mol, while the corresponding decreases for pathways C and D are 4.9 and
6.3 kcal/mol (Table 2). These structures, however, are related exclusively to enthalpy considerations. Considera-
tion of the entropy factor (TAS) leads to the circumstance that, at 308 K, the differences in the Gibbs free energy
(AG) of the corresponding LM structures and supermolecule 1 + 2 acquire positive values.

Hence, such structures cannot be stable intermediates at this temperature. There is no charge transfer
between the reagents comprising LM (¢#=0.0). The formation of LM is probably related to dispersion
interactions [16, 17] characteristic of the polar reagent molecules.

The structures of TS of reactions A-D are similar. The formation of new o-bonds in these structures is
synchronous but at different rates. In particular, the distances between the reaction sites C(3) and C(4) in TS,
and TS are, respectively, 2.534 and 2.854 A, while the distances between the atoms C(5) and O(1) are only
1.822 and 1.551 A (Table 1, Fig. 2). The dipole moments of both TS are greater than 6 D, while the charge
transfer between the reagents formed them is 0.20 and 0.44 e, respectively (Table 1). These findings indicate the
polar nature of both TS. However, according to the accepted terminology [18], reactions 4 and B may be
considered as concerted processes with normal orbital control.

The TS of reactions C and D are characterized by much less asymmetry. This is indicated by the
distances between the atoms C(3) and C(4) and also between C(5) and O(1) in TS¢ and TSp: 2.031 and 2.139 A,
respectively, in TS¢ and 2.017 and 2.146 A, respectively, in TSp. The charge transfer in both cases does not
exceed 0.08 e (Table 1).

The calculated activation energies AG (Table 2) indicate that reaction B is favored in the gas phase. The
energy barriers on the alternative pathways are more than 5 kcal/mol higher. Unfortunately, there are no
experimental results presently related to this problem.

After overcoming the energy barriers, further motion of the reaction system along the reaction
coordinates in all four directions lead directly to valleys of the corresponding cycloadducts. This finding
unequivocally indicates the concerted nature of reactions A-D in the gas phase.
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TABLE 1. Characteristics of Critical Structures in the [2+3] Cycloaddition
of 2-Nitro-1-propene (1) to Diphenylnitrone (2) from AMI and
AM1/COSMO Calculations

r, A £

Struc- t, L, Hig, S308,
€| grex | O()— [ N@)- | CO)- | C@)- | C(5)- CNO, e*? D | keal/mol |cal/(mol'K)
NR) | €3 | c@ | ¢5) | o) | deg
1.0 1+2 | 1.228 | 1.339 — 1.342 - 1244 — 92.0 171.6

LM, | 1.229 | 1.337 | 5.966 | 1.341 | 3.265 | 125.9| 0.00 | 9.01 86.1 109.9
TS, 1.267 | 1.359 | 2.534 | 1.405 | 1.822 | 119.4] 0.20 | 6.71 112.5 112.8
3 1.346 | 1.504 | 1.581 | 1.546 | 1.450 | 108.1| 0.05 | 4.23 67.3 1113
LMg | 1.228 | 1.337 | 4992 | 1.342 | 3.341 | 126.2| 0.00 | 1.32 86.5 109.7
TSs 1.301 | 1.336 | 2.854 | 1.442 | 1.551 | 122.3]| 0.44 | 7.82 108.8 117.3
4 1.349 [ 1.502 | 1.580 | 1.548 | 1.449 | 108.5| 0.05 | 2.34 67.2 111.1
LMc | 1.228 | 1.337 | 4.830 | 1.341 | 4.023 | 126.2| 0.00 | 8.05 87.1 113.0
TSc 1.232 | 1.403 | 2.031 | 1.405 | 2.139 | 117.7| 0.08 | 7.52 116.6 114.7
5 1.371 | 1.507 | 1.545 | 1.539 | 1.443 | 107.4| 0.09 | 5.57 64.7 111.9
LM, | 1.227 | 1.338 | 5.350 | 1.342 | 4.380 | 125.9] 0.00 | 3.33 85.7 107.2
TS» 1.231 | 1.403 | 2.017 | 1.405 | 2.146 | 117.3| 0.08 | 5.92 112.9 111.7
6 1.351 | 1.506 | 1.546 | 1.539 | 1.450 | 108.4| 0.05 | 4.27 62.8 1153
23| 1+2 | 1.231 | 1.336 — 1.343 — 1258 — — 79.2 169.0
LM, | 1.233 [ 1.335 | 5.968 | 1.342 | 3.276 | 125.7| 0.00 | 10.16| 76.8 110.2
TS, 1.282 | 1.330 | 3.517 | 1.409 [ 1.719 | 1243 0.35 [11.47 984 116.5

Ly 1.320 | 1.327 | 3.661 | 1.454 | 1.506 | 122.0| 0.59 | 15.03 94.2 116.9
TS'y | 1.314 | 1.350 | 2.605 | 1.462 [ 1.515 | 119.6| 0.50 | 10.57 99.7 114.2
3 1.365 [ 1.498 | 1.578 | 1.549 | 1.447 | 108.1| 0.10 | 2.75 61.1 108.3

LM | 1.232 | 1.335 | 4951 | 1.342 | 3.369 | 126.0| 0.18 | 1.41 71.7 109.8
TSg 1.281 | 1.327 | 3.546 | 1.408 | 1.745 | 124.3| 0.34 | 8.99 95.2 113.2

Iz 1.320 | 1.325 | 3.445 | 1.457 | 1.508 | 123.0| 0.60 | 11.87| 92.8 116.6
TS's | 1.311 | 1.342 | 2.660 | 1.459 [ 1.521 |120.7| 0.50 | 9.16 96.8 117.9
4 1.349 [ 1.500 | 1.579 | 1.544 | 1.454 | 108.0| 0.07 | 3.31 58.4 114.7

LMc | 1.233 | 1.335 | 5.097 | 1.342 | 4313 | 125.8| 0.00 | 10.24| 76.9 110.9
TSc¢ 1.230 | 1.405 | 1.997 | 1.407 | 2.168 | 117.6| 0.10 | 9.00 108.0 115.4
5 1.371 | 1.507 | 1.545 | 1.538 | 1.441 |107.7| 0.10 | 6.64 56.7 108.7
LM, | 1.232 | 1.335 | 5.347 | 1.342 | 4407 | 125.8| 0.00 | 4.21 76.8 107.4
TS» 1.230 | 1.405 | 1.993 | 1.406 | 2.173 | 117.4| 0.10 | 7.14 104.8 112.0
6 1.352 [ 1.506 | 1.545 | 1.539 | 1.449 | 108.4| 0.07 | 4.94 54.6 112.2
382 1+2 | 1.244 | 1.330 — 1.345 — 1252 — — 62.8 166.6
TS, 1.275 | 1.328 | 3.858 | 1.399 [ 1.866 |123.8| 0.27 [14.90| 79.1 108.1

L 1.331 | 1.327 | 3.745 | 1.478 | 1.472 | 121.4] 0.69 |20.24| 68.1 117.5
TS'y | 1.324 | 1.366 | 2.445 | 1.480 | 1.494 | 116.4| 0.37 | 11.76| 83.0 114.0
3 1.364 | 1.496 | 1.579 | 1.546 | 1.448 | 108.7| 0.11 | 3.85 50.6 114.7
TSs 1.274 | 1.329 | 3.763 | 1.400 | 1.871 | 123.9] 0.27 | 10.40| 79.2 110.6
Iz 1.330 | 1.326 | 3.594 | 1.480 | 1.473 | 122.1| 0.69 | 15.59]| 69.1 113.9
TS's | 1.320 | 1.363 | 2.447 | 1.478 | 1.498 | 117.4| 0.52 | 10.49( 80.2 114.0
4 1.350 | 1.501 | 1.578 | 1.543 | 1.458 | 108.0| 0.10 | 4.32 48.2 111.8
TSc 1.198 | 1.412 | 1.916 | 1.412 | 2.888 | 122.3| 0.37 | 16.32| 94.4 118.4
5 1.371 | 1.508 | 1.544 | 1.539 | 1.436 | 107.9| 0.10 | 8.38 45.5 109.2
TS» 1.201 | 1.410 | 1.904 | 1.410 | 2.822 | 122.5]| 0.34 | 13.17| 924 116.7
6 1.353 | 1.507 | 1.545 | 1.538 | 1.447 | 108.4] 0.09 | 5.96 43.7 112.4

* 14 and Ip— intermediates (see Fig. 3).
*2 Charge transfer calculated using the Leray equation [15].
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TABLE 2. Activation Characteristics of the [2+3] Cycloaddition of
2-Nitro-1-propene (1) to Diphenylnitrone (2) from AM1 and AM1/COSMO
Calculations (7= 308°K)

A | as | ac | an | as [ ac [ an | as [ ac | an | as | ac
4 B c D
10| 1425LM| 5.9 [-61.7] 12.5 [ 5.44]-61.9] 13.0 | -4.9 [-58.6] 126 | -6.3 [-64.4] 12,9
1425TS | 20.6 |-58.8| 38.1 | 16.8 |-54.2( 33.0 | 24.6 [-56.9 | 41.5 | 20.9 [-59.9 | 38.8
23| 1425LM| 2.4 |-58.8 | 15.1 | -1.6 |-59.2| 16.1 | -2.3 |-58.1| 15.0 | 2.4 |-61.6| 16.0
142TS | 192 [-52.5| 34.8 | 16.0 |-55.8] 32.6 | 28.8 | -53.6 | 44.8 | 25.6 |-57.0 | 42.6
14921 | 149 |-52.1|305 | 135|524 200 | — | — | — | — | — | —
142-TS'| 20.5 |-54.8| 368 | 176 [-s11|328 | — | — | — | — | — | —
382 142—TS | 16.3 |-58.6| 33.8 | 164 |-56.0 | 33.1 | 31.7 | -48.2 [46.03| 29.7 | -49.9 | 44.5
19251 | 54 492200634 527220 — | — | — | — | — | —
192578 202 |-52.6|359 [ 174 |527(330 | — | — | — | — | — | —

¢ | Transition

* AH and AG, kcal/mol, AS, cal/(mol-K).

The use of toluene (¢ =2.3) as the solvent significantly alters the calculated energy profiles of
reactions A and B (Fig. 3). In both cases, four critical points are found between the minima of the reagents and
products, corresponding to structures LM, and LMp, transition states TS and TS, intermediates I, and I, as
well as transition states TS'4 and TS';.

Hagg, keal/imol

Reaction coordinate Reaction coordinate

Fig. 1. Energy profiles of the [2+3] cycloaddition of 2-nitro-1-propene (1) to (£)-C,N-di-
phenylnitrone in the gas phase.
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A detailed analysis of the geometry of structures LM, and LMp indicates that these structures are not
oriented complexes in either the solvent or gas phase. The enthalpy of the reaction system is reduced less by the
formation of LM, and LMjp than in the case of the gas phase (Table 2). As in the gas phase, no charge transfer is
observed in toluene between the reagents forming LM (Table 1).

Moving along the coordinates of reactions A and B from valleys LM, and LMp toward the valleys of
products 3 and 4, we observe transition states TS 4 and TSp. The structure of these states is more asymmetrical in
the solvent than in the gas phase (Table 1). In particular, the C(5)-O(1) bond length in TS, is 1.719 A, while the
distance between reaction sites C(3) and C(4) is 3.517 A. For TSg, these values are equal to 1.745 and 3.546 A,
respectively. The charge transfer between the reagent fragments in TS, and TSp is 0.35 and 0.34 e, respectively,
while their dipole moments exceed 9 D. Thus, TS, and TS are more polar in the solvent than in the gas phase.

Fig. 2. Transition complexes in the [2+3] cycloaddition of 2-nitro-1-propene to (£)-C,N-di-
phenylnitrone in the gas phase.

The subsequent critical points on the energy profiles of reactions A and B correspond to intermediates 14
and Iz. The C(5)-O(1) bonds in these structures are almost fully formed with lengths equal to 1.506 and
1.508 A, respectively. The distances between C(3) and C(4) remain, however, far beyond the limits of values
typical for nitroisoxazolidines 3 and 4 (Table 1). The extremely high dipole moments of both intermediates
(u>11D) as well as the charge transfer in these species (¢ > 0.59 e) unequivocally indicate their zwitterionic
nature.

Transition states TS'4 and TS'g are found upon moving along the coordinates of reactions 4 and B from
the valleys of the corresponding intermediates to the valleys of products 3 and 4. The distances in these
transition states between C(3) and C(4) are equal to 2.605 and 2.660 A, respectively, i.e., much less than in TS,
and TSg. The other bonds in the azolidine rings generated differ only slightly. It is interesting to note that charge
transfer in TS'4 and TS'p is 1.5 times greater than in TS, and TSz (Table 1).

236



Subsequent movement of the system along the reaction coordinates leads directly to minima, corresponding
to nitroisoxazolidines 3 and 4. Thus, The AM1/COSMO calculations indicate that the introduction of toluene into
the reaction medium may lead to a change in the reaction mechanism in directions4 and B from
concerted to two-step but does not have a fundamental effect on the profiles of reactions C and D. As in the gas
phase, reaction B in solution is favored from the viewpoint of kinetics. The activation energy of reaction A4 (AG,")
is greater than this value for reaction B (AG5s'), by 4 kcal/mol. Pathways C and D are almost entirely prohibited
since AGZ - AGy = 12.9 kcal/mol, while AG” - AG5” = 11.3 kcal/mol.

Hgs, keal/mol

40—

-0 B NEE—
Reaction coordinate Reaction coordinate

Fig. 3. Energy profiles of the [2+3] cycloaddition of 2-nitro-1-propene to (Z)-C,N-di-
phenylnitrone in the presence of toluene (¢ = 2.3) and nitromethane (¢ = 38.2).

The use of nitromethane, which is a more polar solvent (¢ = 38.2), does not affect the preference for the
reaction pathways. Slight changes are found, however, for the energy profiles. In particular, minima for LM
prereaction complexes do not appear, while the local minima for intermediates 14 and Iy are deeper (Fig. 3).
Transition states TS¢ and TSp also change: they become more asymmetric (Fig. 4) and more polar (> 0.34 ¢,
1> 13 D) but not so much that the reaction mechanism becomes two-step.

Thus, AM1 and AM1/COSMO calculations of the possible pathways of the [2+3] cycloaddition
reactions of 2-nitro-1-propene to (£)-C,N-diphenylnitrone show that the kinetically-preferred product should be
3,4-trans-4-methyl-4-nitro-2,3-diphenyl-isoxazolidine 4. These results are in good accord with our experimental
data [19, 20] and also indicate that, in the case of a solvent in the reaction system, the directions leading to the
formation of nitroisoxazolidines 3 and 4 may involve a two-step mechanism with a zwitterionic intermediate
(Scheme). A detailed study of the reaction kinetics presently underway in our laboratory is necessary to support
this hypothesis. These results will be the subject of a separate communication.
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Fig. 4. Selected critical structures in the [2+3] cycloaddition of 2-nitro-1-propene to (Z£)-C,N-di-
phenylnitrone in the presence of nitromethane.

238



The authors express their gratitude to the Polish Scientific Research Committee for financial support of

this work (Grant C 2/293/DS/09).

REFERENCES
1. R. Jasinski, Coll. Czech. Chem. Commun., 74, 1541 (2009).
2. R. Huisgen, in: A. Padwa (editor), /,3-Dipolar Cycloaddition Chemistry, Wiley Interscience, New York
(1984), p. 1.
3. R. Huisgen and G. Mloston, in: A. A. Potekhin, R. R. Kostikov, and M. S. Baird (editors), Modern
Problems of Organic Chemistry, St. Petersburg Univ. Press, St. Petersburg, Russia (2004), p. 23.
4. R. Jasinski, M. Kwiatkowska, and A. Baranski, Wiad. Chem., 61, 485 (2007).
5. A. Baranski, M. Olszanska, and K. Baranska, J. Phys. Org. Chem., 13, 489 (2000).
6. A. Baranski, R. Jasifiski, and K. Zurowski, J. Phys. Org. Chem., 16, 279 (2003).
7. R. Jasinski and A. Baranski, Coll. Czech. Chem. Commun., 73, 649 (2008).
8. W. Taborski and A. Baranski, Khim. Geterotsikl. Khim., 1204 (1998) [Chem. Heterocycl. Comp., 34,
1032 (1998)].
9. A. Baranski, J. Mol. Struct. (TheoChem), 432, 229 (1998).
10. R. Jasinski, K. Wasik, M. Mikulska, and A. Baranski, J. Phys. Org. Chem., 22, 717 (2009).
11. R. Jasinski, M. Kwiatkowska, and A. Baranski, J. Mol. Struct. (TheoChem), 910, 80 (2009).
12. P. Perez, L. R. Domingo, A. Aizman, and R. Contreras, in: A. Toro-Labbé (editor), Theoretical and
Computational Chemistry, vol. 19, Elsevier (2007), p. 139.
13. J. J. P. Steward, MOPAC 93 Manual, Fujitsu, Tokyo (1993).
14. A. Klamt and G. Schuurmann, J. Chem. Soc., Perkin Trans. 2, 799 (1993).
15. G. Leroy, M. Sana, L. A. Burke, and M. T. Nguyen, Quantum Theory Chem. React., 1,91 (1980).
16. I. G. Kaplan, Introduction to the Theory of Intermolecular Interactions [in Russian], Nauka, Moscow
(1982).
17. A. D. Buckingham, in: B. Pullman (editor), Intermolecular Interactions: From Diatomics to
Biopolymers, J. Wiley & Sons, Chichester, Great Britain (1978), p. 7.
18. R. Sustmann, Tetrahedron Lett., 2117 (1971).
19. R. Jasinski, A. Ciezkowska, A. Lyubimtsev, and A. Baranski, Khim. Geterotsikl. Soedin., 243 (2004).
[Chem. Heterocycl. Comp., 40, 206 (2004)].
20. R. Jasinski and M. Mikulska, in: Abstracts of Papers of 50" Polish Chemical Society Meeting, Torun

(2007), p. 213.

239



	Keywords: nitroalkenes, nitrones, [2+3] cycloaddition, semiempirical AM1 quantum-chemical method.
	REFERENCES


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /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 150
  /ColorImageMinResolutionPolicy /Warning
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


