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Abstract—Reactions of O-mesitylenesulfonylhydroxylamine with 2-(methylsulfanyl)pyrazine, 2-(methylsul-
fanyl)pyrimidine, and 3,5-dimethyl-2-(methylsulfanyl)pyrimidines involve both sulfur and nitrogen atoms. The 
amination products at the sulfur atom prevail in the resulting mixture of isomeric cations, and the ratio of the 
S–NH2 and N–NH2 derivatives depends on the substrate nature. The experimental data were interpreted in 
terms of DFT quantum-chemical calculations. 

* For preliminary communication, see [1]. 

Direct amination of nitrogen-containing heteroaro-
matic compounds with H2NX reagents generally oc-
curs at the nitrogen atom [1–6]. If several nonequiv-
alent nitrogen atoms are present, the site of addition of 
amino group depends on the nature of substituents  
[1,  4–6].  O-Mesitylenesulfonylhydroxylamine 
MesSO3NH2 is one of the most widely used reagents 
for the amination of nitrogen-containing heterocycles 
[1–6]. Its reactions with alkylsulfanyl-substituted pyri-
dines give the corresponding aminosulfonium salts, 
i.e., the amination involves sulfur rather than nitrogen 
atom in the substrate [7, 8]. 

The goal of the present work was to examine the 
regioselectivity in the amination of methylsulfanyl-
substituted azines with O-mesitylenesulfonylhydroxyl-
amine. As substrates we used 2-(methylsulfanyl)pyra-
zine (I), 2-(methylsulfanyl)pyrimidine (IIa), and  
4,6-dimethyl-2-(methylsulfanyl)pyrimidine (IIb). Un-
like 2-methylsulfanylpyridine, the amination of azines 
I, IIa, and IIb with O-mesitylenesulfonylhydroxyl-
amine occurred at both sulfur and nitrogen atoms 
(Scheme 1).  

The structure of the products was determined by  
1H and 13C NMR spectroscopy (Tables 1, 2). The 
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chemical shifts of the NH2 and CH3 protons in cations 
III, Va, and Vb are similar to those found for 2-pyr-
idylaminosulfonium mesitylenesulfonate (VII) [7, 8]. 
Signals from protons in the aromatic rings were as-
signed on the basis of their intensity and multiplicity 
with account taken of coupling constants (cf. [9]). 
Signals in the 1H NMR spectra of cations IV, VIa, and 
VIb were assigned using NOESY technique [10]. 
Nuclear Overhauser effects were observed for closely 
located protons in the NH2 group and 2-H (6-H) in 
cations IV and VIa, CMe protons in VIb, and SMe 
protons in Vb. To assign signals in the 13C NMR spec-

Table 1. 1H NMR spectra of mesitylenesulfonates III–VI and their precursors I, IIa, and IIb in DMSO-d6
a 

Compound 
no. 

MeS NH2
b 2-H 3-H 4-H 5-H 6-H 

Ic 2.54 s – – 8.59 d (1.6) – 8.31 d (2.6) 8.48 d.d (2.6, 1.6) 

IIa 2.50 s – – – 8.63 d (5.1) 7.20 t (5.1) 8.63 d (5.1) 

IIb 2.46 s, 2.33 sd – – – – 6.91 s – 

III 3.40 s 6.83 – 9.28 d (1.6) – 8.98 d (2.5)e 8.89 d.d (2.5, 1.6)e 

IV 2.64 s 9.45 8.78 d.d  
(1.5, 1.0) 

– – 8.91 d.d (3.9, 1.0)e 8.43 d.d (3.9, 1.5)e 

Va 3.39 s 7.01 – – 9.08 d (4.8) 7.82 t (4.8) 9.08 d (4.8) 

VIa 2.63 s 7.91 – – 9.09 d.d (4.7, 1.8) 7.77 d.d (6.4, 4.7) 9.13 d.d (6.4, 1.8) 

Vb 3.34 s, 2.54 sd 6.93 – – – 7. 56 s – 

VIb 2.73 s, 2.59 s,d  
2.52 sd 

7.06 – – – 7.61 s – 

a The chemical shifts (δ, ppm) are given relative to tetramethylsilane (recalculated from DMSO, δ 2.50 ppm); coupling constants (J, Hz) 
 are given in parentheses.  
b Broadened singlet.  
c Cf. [9].  
d 4(6)-Me.  
e Alternative assignment is possible.  

Table 2. 13C NMR spectra of mesitylenesulfonates III–VI and their precursors I, IIa, and IIb in DMSO-d6
a 

Compound no. Me C2 C3 C4 C5 C6 

I 12.2 157.0 b142.9b – 139.5 b144.0b 

IIa 13.5 171.5 – 157.7 117.0 157.7 

IIb 13.2, 23.3c 170.3 – 166.7 115.6 166.7 

III 30.9 150.9 b147.8b – b144.9b b144.4b 

IV 12.9 124.8b 163.0 – 148.4 b123.1b 

Va 30.9 164.4 – 159.8 123.9 159.8 

VIa 14.5 173.2 – 160.6 117.5 152.1 

Vb 23.3c , 30.7 163.4 – 169.6 122.5 169.6 

VIb 14.9, 18.7,c 24.5c 171.8 – b170.5b 118.0 b166.3b 

a The chemical shifts (δC, ppm) are given relative to tetramethylsilane (recalculated from DMSO, δC 39.52 ppm).  
b Alternative assignment is possible.  
c 4(6)-Me. 

tra of cations Va and VIa we used two-dimensional 
proton–carbon spin correlation technique (HXCO). In 
the 1H NMR spectra of III, IV, Va, Vb, VIa, and VIb, 
signals from protons in the aromatic ring and CH3 
group were displaced downfield relative to the cor-
responding signals of the initial azines, obviously due 
to the presence of positive charge. In the 13C NMR 
spectra of Va, Vb, VIa, and VIb, carbon atoms in the 
α-position with respect to the nitrogen resonated in  
a weaker field than those located in the β-position, 
which is typical of pyrimidine derivatives [11]. The 
MeS carbon signal in the spectra of III, Va, and Vb is 
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Fig. 1. Calculated (DFT/PBE/3Z) structures of transition states in the amination of azines I, IIa, IIb; N · · · N, N · · · S, and N · · · O 
distances are given (Å). 

displaced downfield by 17–19 ppm relative to the cor-
responding signals of their precursors I and II due to 
the presence of positive charge on the sulfur atom. 
Likewise, replacement of SMe group by +SMeNH2 
resulted in downfield shift (by 5–7 ppm) of signal from 
the carbon atom in the para position with respect to 
that group. 

Obviously, the formation of cations III–VI is  
a kinetically controlled process. This follows from the 
fact that the 1H NMR spectra of mesitylenesulfonates 
III and Va in DMSO-d6 did not change on heating for 
60°C over a period of 12 h. Analogous pattern was ob-
served previously for 1-amino-1,10-phenanthrolinium 
mesitylenesulfonate which underwent neither intra- 
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Fig. 2. Correlation of the logarithms of the rate constants for 
the amination of azines I, IIa, and IIb with the calculated 
(DFT/PBE/3Z) differences in the energy barriers. 

a The ratios of partial rates of formation of the S- and N-amino derivatives are given with account taken of statistical factor. The rate 
 constants were obtained by averaging of the data from 2–4 parallel runs.  
b The value was obtained by linear extrapolation. 

Compound  
no. 

Etot, a.u. Ea, kJ/mol 
ΔEa , kJ/mol kS/kN

a log(kS/kN) 
S N S N 

I –1729.744643 –1729.742069 53.6 61.5 07.9 03.35 0.525 

IIa –1729.752664 –1729.747835 51.0 63.7 12.7 17.80 1.250 

IIb –1808.261912 –1808.256034 43.4 58.9 15.5 28.90 1.461 

2-MeSC5H4N –1713.700999 –1713.693350 47.2 67.3 20.1 b125b.000 b2.097b 

Table 3. Calculated (DFT/3Z) total energies of transition states (Etot, a.u.), energy barriers (Ea, kJ/mol), and rate constant 
ratios for the amination of azines I, IIa, and IIb and 2-methylsulfanylpyridine at the sulfur and nitrogen atoms  

nor intermolecular transfer of the amino group even 
under fairly severe conditions [5]. Therefore, intra- or 
intermolecular transfer of the amino group cannot be 
regarded as complicating factor while studying regio-
selectivity in the amination of azines. 

The ratio of isomeric cations obtained from pyrim-
idine derivatives (Va/VIa, Vb/VIb) is somewhat 
higher than the ratio of carions III and IV obtained 
from 2-methylsulfanylpyrazine (Table 3). In all cases, 
the sulfur atom in methylsulfanyl-substituted azines is 
more nucleophilic than the endocyclic nitrogen atom. 
The lower fraction of cation VIb as compared to  
VIa is likely to be determined by stronger steric 
shielding of the nitrogen center by the neighboring 
methyl group. 

With a view to interpret the obtained experimental 
data we performed DFT quantum-chemical calcula-
tions of the corresponding potential energy surfaces 
[12–14]. Taking into account that the regioselectivity 
in the amination at the nitrogen or sulfur atom is deter-
mined by the energy difference between the corre-
sponding transition states, the latter were localized on 
the potential energy surfaces by analysis of Hessian 
eigenvalues [15]. Hesse matrix for a transition state 
includes one imaginary frequency, and the oscillator 
vector shows the direction of motion of the NH2 group 
toward the oxygen atoms in the OSO2Mes group or 
nitrogen or sulfur atoms in the azine fragment (Fig. 1). 
The N1, N (NH2), and O (SO3Mes) atoms, as well as S 
(MeS), N (NH2), and O (SO3Mes), are arranged almost 
linearly (the NNO angle is 173–175°, and the SNO 
angle is 177–179°), which is typical of SN2 reactions 
[16, 17]. In all transition states the N–N bond is 
somewhat shorter than the N–S bond (Fig. 1). Table 3 
contains energy barriers to amination of azines I, IIa, 
and IIb at the nitrogen and sulfur atoms. Comparison 
of the logarithms of the partial rate constants for 
amination at the sulfur and nitrogen atoms (kS and kN) 
with the difference in the corresponding activation 
energies showed a good agreement between the cal-
culated (DFT) and experimental values (Fig. 2). Es-
timation of the rate constants for the formation of  
S- and N-amino derivatives in the amination of  
2-methylsulfanylpyridine by linear extrapolation indi-
cated a very small fraction of N-aminopyridinium ion 
(<1%), which is consistent with the experimental data 
[7, 8]. It should also be noted that the calculated (DFT/
PBE/3Z) energy barrier to intramolecular rearrange-
ment of cation VIa into Va is very high (279 kJ/mol), 
which corresponds to kinetic control over the amina-
tion process. 
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Thus the regioselectivity in the amination of meth-
ylsulfanyl-substituted six-membered nitrogen-contain-
ing heteroaromatic compounds (at the nitrogen or 
sulfur atom) with O-mesitylenesulfonylhydroxylamine 
depends on the number of nitrogen atoms and their 
position in the ring. In addition, the presence of  
a methyl group near the reaction center considerably 
hinders attack by the aminating agent on the nitrogen 
atom. 

EXPERIMENTAL 

The 1H and 13C NMR spectra were recorded on 
Bruker AV-300 and AV-600 spectrometers using the 
solvent signals as reference (CHCl3, δ 7.24 ppm; 
DMSO-d5, δ 2.50 ppm; DMSO-d6, δC 39.52 ppm). 
Quantum-chemical calculations in terms of the density 
functional theory (DFT) were performed using PBE 
functional [12] with the aid of PRIRODA software [13, 
14] {triple zeta basis set, (11s6p2d)/[6s3p2d] for C, N, 
S, O; (5s1p)/[3s1p] for H}. Critical points on the 
potential energy surfaces were identified by calculating 
Hesse matrices [15]. 

2-Methylsulfanylpyrazine (99%, from Lancaster), 
1,1,3,3-tetraethoxypropane (>98%, from Fluka), ace-
tylacetone of chemically pure grade, thiourea of pure 
grade, and dimethyl sulfate (distilled prior to use) were 
commercial products. O-Mesitylenesulfonylhydroxyl-
amine (MesSO3NH2) [2], 2-sulfanylpyrimidine hydro-
chloride [18], and 4,6-dimethyl-2-sulfanylpyrimidine 
hydrochloride [19] were synthesized according to 
known methods. Methylene chloride was purified by 
washing with a saturated solution of sodium carbonate, 
followed by heating under reflux over activated char-
coal, drying, and distillation over anhydrous calcium 
chloride [20]. 

2-Methylsulfanylpyrimidine (cf. [21]). Dimethyl 
sulfate, 0.68 g (7.2 mmol), and water, 5 ml, were add-
ed in succession under vigorous stirring to a mixture of 
0.73 g (4.9 mmol) of pyrimidine-2-thiol hydrochloride 
and 1.1 g (8.0 mmol) of potassium carbonate in 5 ml of 
acetone. The mixture was vigorously stirred for about 
20 h and extracted with methylene chloride (3 × 10 ml), 
and the extracts were combined, dried over Na2SO4, 
filtered through a layer of aluminum oxide, and evap-
orated. Yield 0.55 g (90%), yellow liquid. 1H NMR 
spectrum (300 MHz, CDCl3): 2.52 s (3H), 6.92 t (1H, 
4.8 Hz), 8.47 d (2H, 4.8 Hz) (cf. [22]).  

4,6-Dimethyl 2-methylsulfanylpyrimidine was 
synthesized in a similar way. 1H NMR spectrum  

(300 MHz, CDCl3): 2.46 s (3H), 2.33 s (6H), 6.91 s 
(1H) (cf. [23]). 

General procedure for amination of azines.  
A solution of ~0.75 mmol of O-mesitylenesulfonylhy-
droxylamine in 1.5 ml of methylene chloride (prelimi-
narily dried over Na2SO4) was added dropwise under 
stirring to a solution of ~0.5 mmol of azine I, IIa, or 
IIb in 1 ml of methylene chloride, cooled to 0°C, the 
mixture was stirred for 1 h at 0°C, 10 ml of diethyl 
ether was added, and the mixture was left to stand 
overnight at –20°C. The precipitate was filtered off, 
washed with diethyl ether, and dried under reduced 
pressure. Yield 85–95%. 

Mesitylenesulfonates III and Va were isolated by 
recrystallization of mixtures III/IV and Va/VIa, re-
spectively, from propan-2-ol.  

This study was performed under financial support 
by the Russian Foundation for Basic Research (project 
no. 09-03-00 116-a) and by the Chemistry and Mate-
rials Science Department of the Russian Academy of 
Sciences (program no. 5.1.4). 

REFERENCES 

1. Vorob’ev, A.Yu., Borodkin, G.I., Andreev, R.V., Shaki- 
 rov, M.M., and Shubin, V.G., Trudy Vserossiiskoi nauch-
 noi konferentsii “Sovremennye problemy organicheskoi 
 khimii” (Proc. All-Russian Scientific Conf. “Current 
 Problems of Organic Chemistry”), Novosibirsk: Sib. Otd. 
 Ross. Akad. Nauk, 2007, p. 52. 
2. Tamura, Y., Minamikawa, J., and Ikeda, M., Synthesis, 
 1977, p. 1. 
3. Tamura, Y. and Ikeda, M., Adv. Heterocycl. Chem., 1981, 
 vol. 29, p. 71. 
4. Ivanov, A.Yu. and Lobanov, P.S., Sovremennye problemy 
 organicheskoi khimii (Current Problems in Organic 
 Chemistry), St. Petersburg: Sankt-Peterb. Gos. Univ., 
 1998, no. 12, p. 79. 
5. Andreev, R.V., Borodkin, G.I., Shakirov, M.M., and Shu-
 bin, V.G., Russ. J. Org. Chem., 2004, vol. 40, p. 1379. 
6. Andreev, R.V., Borodkin, G.I., Vorob’ev, A.Yu., Gati- 
 lov, Yu.V., and Shubin, V.G., Russ. J. Org. Chem., 2008, 
 vol. 44, p. 292. 
7. Furukawa, N., Takahashi, F., Kishimoto, K., Morita, H., 
 and Oae, S., Heterocycles, 1980, vol. 14, p. 1273. 
8. Furukawa, N., Takahashi, F., Kawai, T., Kishimoto, K., 
 Ogawa, S., and Oae, S., Phosphorus Sulfur, 1983,  
 vol. 16, p. 167. 
9. Sommer, H., Bertram, H.-J., Krammer, G.E.,  
 Schmidt, C.O., Stumpe, W., Werkhoff, P., and Zviely, M., 
 Magn. Reson. Chem., 2000, vol. 38, p. 907. 



RUSSIAN  JOURNAL  OF  ORGANIC  CHEMISTRY   Vol.  46   No.  6   2010 

BORODKIN  et al. 916 

10. Derome, A.E., Modern NMR Techniques for Chemistry 
 Research, Oxford: Pergamon, 1987. 
11. Turner, C.J. and Cheeseman, G.W.H., Org. Magn. 
 Reson., 1976, vol. 8, p. 357. 
12. Perdew, J.P., Burke, K., and Ernzerhof, M., Phys. Rev. 
 Lett., 1996, vol. 77, p. 3865. 
13. Laikov, D.N., Chem. Phys. Lett., 1997, vol. 281, p. 151. 
14. Laikov, D.N. and Ustynyuk, Yu.A., Izv. Ross. Akad. 
 Nauk, Ser. Khim., 2005, p. 804. 
15. Minkin, V.I., Simkin, B.Ya., and Minyaev, R.M., 
 Kvantovaya khimiya organicheskikh soedinenii. Mekha-
 nizmy reaktsii (Quantum Chemistry of Organic Com-
 pounds. Reaction Mechanisms), Moscow: Khimiya, 
 1986, p. 10. 
16. Vayner, G., Houk, K.N., Jorgensen, W.L., and Brau- 
 man, J.I., J. Am. Chem. Soc., 2004, vol. 126, p. 9054. 

17. Martínez, A.G., Teso Vilar, E., Osío Barcina, J., and  
 de la Moya Cerero, S., J. Org. Chem., 2005, vol. 70,  
 p. 10 238. 
18. Organic Syntheses, Baumgarten, H.E., Ed., New York: 
 Wiley, 1973, collect. vol. 5, p. 703. 
19. Hale, W.J. and Williams, A.G., J. Am. Chem. Soc., 1915, 
 vol. 37, p. 594. 
20. Gordon, A.J. and Ford, R.A., The Chemist’s Companion, 
 New York: Wiley, 1972. Translated under the title 
 Sputnik khimika, Moscow: Mir, 1976, p. 440. 
21. Boarland, M.P.V. and McOmie, J.F.W., J. Chem. Soc., 
 1952, p. 3716. 
22. Barlin, G.B. and Fenn, M.D., Heterocycles, 1986,  
 vol. 24, p. 1301. 
23. Kreutzberger, A. and Tesch, U.-H., Chem. Ber., 1976, 
 vol. 109, p. 3255. 



<<
  /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 /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 1200
  /MonoImageMinResolutionPolicy /OK
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /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 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0033002e00310029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


