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Abstract—Previously unknown potentially biologically active diethyl 1-(pyridin-3-yl)-, 1-(quinolin-3-yl)-, and
1-(quinolin-6-yl)ethylphosphonates were synthesized by palladium-catalyzed reduction of the corresponding
o,B-unsaturated precursors with ammonium formate. The reduction of diethyl 1-(quinolin-6-yl)ethenylphos-
phonate was accompanied by formation of diethyl 1-(1,2,3,4-tetrahydroquinolin-6-yl)ethylphosphonate as

by-product.
DOI: 10.1134/S1070428010060011

Interest in 1-arylethylphosphonic acids and their
esters is determined primarily by their biological activ-
ity. 1-Arylethylphosphonates are cyclooxygenase in-
hibitors [1], Ca®" antagonists [2, 3], neuroprotectors
[3], psychotropic [3] and negative inotropic agents [2],
and reactive immunization haptens [4, 5]. These com-
pounds may be regarded as phosphorus-containing
structural analogs of 2-arylpropionic acids that are
widely used in modern medical practice as nonsteroi-
dal analgesic, antiphlogistic, and antipyretic drugs;
examples are ibuprofen, naproxen, ketoprofen, flurbi-
profen, tiaprofen, etc.

Synthetic applications of 1-arylethylphosphonates
are related mainly to their use as reagents in the
Horner—Wadsworth—Emmons reactions, which is re-
flected in numerous patents (see, e.g., [6-9]). It was
also shown that vanadyl 1-arylethylphosphonates are
characterized by layered structure which makes them
promising for the design of functional materials [10].
There are very scanty published data on 1-hetarylethyl-
phosphonates (see, e.g., [11]), though their synthesis
and estimation of their biological activity attract un-
doubted interest. For instance, among the above noted
profens, just tiaprofen [(RS)-2-(5-benzoylthiophen-2-
yl)propionic acid] exhibits the highest selectivity in the
inhibition of synthesis of prostaglandin F,,. Another

example is (§)-2-amino-3-[3-hydroxy-5-(pyridin-2-yl)-
isoxazol-4-yl]|propionic acid which is a considerably
more potent AMPA receptor agonist than its 5-phenyl
analog [12]. Likewise, replacement of the benzene ring
in diethyl 4-(benzothiazol-2-yl)benzylphosphonate
(calcium antagonist Fostedil) by pyridine appreciably
enhances coronary vasodilating effect [13].

We previously proposed a convenient synthetic ap-
proach to l-arylethylphosphonates, which is based on
catalytic reduction of the corresponding a,B-unsatu-
rated precursors. Homogeneous enantioselective hy-
drogenation of 1-arylethenylphosphonic acids and their
esters was performed in the presence of chiral ruthe-
nium [14, 15] and iridium catalysts [16], respectively.
This approach was then successfully developed by
other authors [17, 18]. A number of racemic I-aryl-
ethylphosphonates containing substituted phenyl and
naphthyl groups were synthesized using ammonium
formate as reducing agent and carbon-supported pal-
ladium as catalyst [14, 15]. The goal of the present
study was to synthesize under analogous conditions
1-hetarylethylphosphonates.

As model substrates we selected diethyl 1-(pyridin-
3-yl)-, 1-(quinolin-3-yl)-, and 1-(quinolin-6-yl)ethenyl-
phosphonates Ia—Ic¢ which were prepared by palladi-
um-catalyzed hydrophosphorylation of the correspond-

Scheme 1.

(1) Pd(PPh3),Cly, Cul, EtzN, THF
(2) KoCO3, MeOH
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Ht = pyridin-3-yl (a), quinolin-3-yl (b), quinolin-6-yl (¢).
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ing hetarylacetylenes. The latter were synthesized in
turn by cross-coupling of trimethylsilylacetylene with
hetaryl bromides according to Sonogashira, followed
by removal of trimethylsilyl protection under basic
conditions [19] (Scheme 1).

1-Hetarylethenylphosphonates Ia—I¢ were reduced
with 6 equiv of ammonium formate in boiling meth-
anol in the presence of 10% Pd/C (3 mol %). The prog-
ress of reactions was monitored by *'P NMR spect-
roscopy following disappearance of the signal of initial
compound Ta—I¢ (8p 15.5-16.3 ppm) from the *'P
NMR spectrum of the reaction mixture. We found that
the reduction of phosphonates Ia and Ib is complete
in 2-3 h, leading exclusively to the corresponding
1-hetarylethylphosphonates Ila and IIb (Scheme 2);
no other products were detected by *'P NMR spectros-
copy. Compounds IIa and IIb were isolated in 84 and
90% yield, respectively; their structure was confirmed
by elemental analyses and spectral data. The presence
of a characteristic set of signals in the aromatic region
of the '"H NMR spectra of phosphonates ITa and IIb
indicated conservation of the heteroaromatic fragment.
According to [11], reduction of structurally related
systems with hydrogen in the presence of Pd/C is
generally accompanied by hydrogenation of hetero-
aromatic ring.

Scheme 2.
HCOONH4, (6 equiv)
CH, 10% Pd/C (3 mol %) Me
MeOH, A, 2-3 h
Ht P(O)(OEt), Ht P(O)(OEt),
la, Ib lia, lib

Ht = pyridin-3-yl (a), quinolin-3-yl1 (b).

In the reduction of diethyl 1-(quinolin-6-yl)ethenyl-
phosphonate (Ic) with ammonium formate the com-
plete conversion was achieved in 3 h, and the reaction
mixture contained two reduction products at a ratio of
7:3. In this case, the reduction of the exocyclic double
C=C bond was accompanied by hydrogenation of the
pyridine fragment. The products, phosphonate Ilc and
diethyl 1-(1,2,3,4-tetrahydroquinolin-6-yl)ethylphos-
phonate, were isolated by chromatography (Silufol,

EtOAc) in 60 and 27% yield, respectively, and were
characterized by spectral data. The structure of the by-
product was confirmed by "H NMR spectroscopy. The
carbocyclic fragment retains its aromaticity, as follows
from the multiplicity of signal from the CH proton,
which appears as a doublet of quartets at 6 3.01 ppm
(3JHH =72, % =224 Hz), and from the presence of
a one-proton doublet (*Jiy = 8.4 Hz) and a two-proton
multiplet in the aromatic region (3 6.43 and 6.92 ppm,
respectively). Methylene protons in the heterocyclic
fragment resonated as three two-proton multiplets at
0 1.93,2.75, and 3.28 ppm.

Selective reduction of the heteroaromatic ring in
substituted quinolines, isoquinolines, and indoles by
the action of formic acid salts in the presence of
carbon-supported palladium was reported in [20-22];
this procedure was successfully used for the prepara-
tion of 1,2,3,4-tetrahydroquinoline, 1,2,3,4-tetrahydro-
isoquinoline, and dihydroindole derivatives. Compari-
son of our results in the reduction of substrates Ib and
Ic shows that the ability of quinoline ring to undergo
partial hydrogenation strongly depends on the substi-
tution pattern.

To conclude, we have shown that palladium-cata-
lyzed reduction of 1-hetarylethenylphosphonates with
ammonium formate leads to the formation of the corre-
sponding diethyl 1-(pyridin-3-yl)- and 1-(quinolin-3-
yl)ethylphosphonates in nearly quantitative yields.
Under analogous conditions, the yield of diethyl
1-(quinolin-6-yl)ethylphosphonate appreciably de-
creases due to side formation of diethyl 1-(1,2,3,4-
tetrahydroquinolin-6-yl)ethylphosphonate. The results
of biological tests on diethyl 1-hetarylethylphospho-
nates Ila—Ilc will be reported elsewhere.

EXPERIMENTAL

The 'H and *'P—{'H} NMR spectra were recorded
on a Bruker Avance-400 spectrometer at 400 and
162 MHz, respectively. The chemical shifts were deter-
mined relative to 85% H;PO, (external reference, *'P)
or tetramethylsilane (internal reference, 'H). The IR
spectra were measured on an Ikar spectrometer with
Fourier transform (Mikrotekh 1td., Russia). The ele-

Scheme 3.
CH, HCOONH, (6 equiv) CHj CHj
10% Pd/C (3 mol %)
= P(O)(OEt), MeOH, A, 3h = P(O)(OEY), P(O)(OEt),
NS NS
N N H
Ic lic lic
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mental compositions were determined on a Carlo Erba
automatic analyzer. Methanol was heated under reflux
over magnesium methoxide and then distilled. Ammo-
nium formate of pure grade was dried under reduced
pressure over P,Os. Carbon-supported palladium
(10% Pd/C) was commercial product (from Aldrich).

Diethyl 1-(pyridin-3-yl)ethylphosphonate (IIa).
A mixture of 0.55 g (2.3 mmol) of diethyl 1-(pyridin-
3-yl)ethenylphosphonate (Ia), 0.88 g (14.0 mmol,
6 equiv) of ammonium formate, and 0.07 g of 10%
Pd/C (3 mol % of Pd) in 34 ml of anhydrous methanol
was heated for 2 h with stirring under reflux in
a stream of dry argon. The mixture was filtered from
the catalyst through a small layer of silica gel, the
solvent was distilled off from the filtrate on a rotary
evaporator, and the residue was treated with diethyl
ether. The ether extracts were combined, washed with
a small amount of water, dried over MgSQy,, and evap-
orated, and the residue was subjected to chromatog-
raphy on silica gel using ethyl acetate as eluent. Yield
0.46 g (84%), yellow oily substance, R¢0.15 (Silufol,
EtOAc). '"H NMR spectrum (CDCls), 8, ppm: 1.18 t
and 1.29 t (3H each, CH,CHs, *Jyy = 7.1 Hz), 1.60 d.d
(3H, CHCHa, *Juy = 7.4, *Jup = 18.4 Hz), 3.84-4.02 m
(2H, CH,), 3.21 d.q (1H, CH, *Jyy = 7.4, *Jyp =
22.6 Hz), 4.07 m (2H, CH,), 7.30 d.d (1H, 5-H, *Jiy =
8.0, *Juu = 4.6 Hz), 7.76 br.d (1H, 4-H, *Jiy = 8.0 Hz),
8.51 m (1H, 6-H), 8.54 br.s (1H, 2-H). *'P NMR spec-
trum (CD;OH): 6p 32.6 ppm. Found, %: C 54.77;
H 7.23; N 6.02. CoH4;NO;P. Calculated, %: C 54.32;
H 7.46; N 5.76.

Diethyl 1-(quinolin-3-yl)ethylphosphonate (IIb)
was synthesized in a similar way by reduction of
0.97 g (3.3 mmol) of diethyl 1-(quinolin-3-yl)ethenyl-
phosphonate (Ib) with 1.27 g (20.1 mol) of ammonium
formate in 50 ml of methanol in the presence of 0.11 g
of 10% Pd/C (3 mol % of Pd); Reaction time 3 h. Yield
0.88 g (90%), yellow oily substance, Ry 0.25 (Silufol,
EtOAc). IR spectrum (film), v, cm ' 2920, 2850,
1464, 1252 (P=0), 1163, 1055, 1024 (0O-C), 962
(0C-C), 789, 756, 730. '"H NMR spectrum (CDCl3),
o, ppm: 1.16 t and 1.29 t (3H each, CH,CHj3, 3 un =
7.0 Hz), 1.70 d.d (3H, CHCH;, *Jyy = 7.4, *Jyp =
18.0 Hz), 3.84-4.02 m (2H, CH,), 3.39 d.q (1H,
CHCHs, Juy = 7.4, *Jup = 22.8 Hz), 4.10 m (2H, CH,),
7.54 m (1H, 6-H), 7.69 m (1H, 7-H), 7.81 d (1H, 5-H,
3Jun = 8.0 Hz), 8.10 d (1H, 8-H, *Juy = 8.8 Hz),
8.16 m (1H, 4-H), 8.87 br.s (1H, 2-H). *'P NMR spec-
trum (CD;OH): dp 32.7 ppm. Found, %: C 61.30;
H 6.91; N 5.03. C;3H(NOsP. Calculated, %: C 61.43;
H 6.87; N 4.78.

Diethyl 1-(quinolin-6-yl)ethylphosphonate (Ilc)
was synthesized in a similar way by reduction of
1.01 g (3.5 mmol) of diethyl 1-(quinolin-6-yl)ethenyl-
phosphonate (I¢) with 1.32 g (20.9 mmol) of ammo-
nium formate in 52 ml of methanol in the presence of
0.11 g of 10% Pd/C (3 mol % of Pd); reaction time 3 h.
The product was isolated by chromatography on silica
gel using ethyl acetate as eluent. Yield 0.61 g (60%),
R; 0.2 (Silufol, EtOAc). IR spectrum (film), v, cm :
2981, 1500, 1456, 1248 (P=0), 1163, 1055, 1022
(0-C), 962 (0C—C), 893, 841, 796, 780, 732. '"H NMR
spectrum (CDCl;), 6, ppm: 1.14 t and 1.29 t (3H each,
CH,CHs, *Jyy = 7.1 Hz), 1.69 d.d (3H, CHCH3, *Jyy =
7.6, *Jup = 18.2 Hz), 3.39 d.q (1H, CH, *Jyy = 7.6,
2Jup = 22.8 Hz), 3.83 m and 3.94 m (1H each, CH,),
4.07 m (2H, CH,), 7.40 d.d (1H, 3-H, *Juyy = 8.0,
4.4 Hz), 7.74 m (1H, 7-H, *Jyyy = 8.6 Hz), 7.81 m (1H,
5-H), 8.08 d (1H, 8-H, *Jyy = 8.6 Hz), 8.15 br.d (1H,
4-H, *Jyy = 8.0 Hz), 8.89 br.s (1H, 2-H, *Jiy = 4.4 Hz).
3P NMR spectrum, 8p, ppm: 33.3 (in CD;OH), 28.8
(in CDCl3). Found, %: C 61.24; H 6.65; N 4.59.
C3HNO5P. Calculated, %: C 61.43; N 6.87; N 4.78.

In addition, 0.28 g (27%) of diethyl 1-(1,2,3,4-tetra-
hydroquinolin-6-yl)ethylphosphonate was isolated.
R; 0.4 (Silufol, EtOAc). IR spectrum (film), v, cm :
2956, 2920, 2852, 1463, 1234 (P=0), 1162, 1054,
1024 (0O-C), 962 (OC-C), 908, 838, 795, 771, 734.
'H NMR spectrum (CDCl3), 5, ppm: 1.17 t and 1.28 t
(3H each, CH,CHj3, *Jyy = 7.2 Hz), 1.51 d.d (3H,
CHCH;, *Jyy = 7.4, *Jup = 18.8 Hz), 1.92 m and
2.74 m (2H each, CH,), 3.02 d.q (1H, CH, *Jyy = 7.4,
*Jup =222 Hz), 3.27 m (2H, CH,), 3.82 m and 3.94 m
(1H each, OCH;), 4.03 m (2H, OCH,), 6.42 d (1H,
8-H, *Jun = 8.8 Hz), 6.92 m (2H, 5-H, 7-H). *'P NMR
spectrum, dp, ppm: 35.1 (in MeOH), 30.4 (in CDCls).
Found, %: C 60.59; H 8.34; N 4.70. C;3H,)NO3P. Cal-
culated, %: C 60.59; H 8.14; N 4.71.

This study was performed under financial support
by the Russian Foundation for Basic Research (project
no. 09-03-01 128-a).

REFERENCES

1. Jung, K.W., Janda, K.D., Sanfilippo, PJ., and
Wachter, M., Bioorg. Med. Chem. Lett., 1996, vol. 6,
p. 2281.

2. Bellucci, C., Gualtieri, F., Scapecchi, S., Teodori, E.,
Budriesi, R., and Chiarini, A., Farmaco, 1989, vol. 44,
p. 1167.

3. Bondarenko, N.A., Lermontova, N.N., Bondarenko, G.N.,
Gulyukina, N.S., Dolgina, T.M., Bachurin, S.O., and
Beletskaya, 1.P., Khim.-Farm. Zh., 2003, vol. 37, p. 7.

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



784

10.

11.

12.

GULYUKINA, BELETSKAYA

. Lo, C.-H.L., Wentworth, P., Jung, K.W.; Yoon, J.,

Ashley, J.A., and Janda, K.D., J. Am. Chem. Soc., 1997,
vol. 119, p. 10251.

. Datta, A., Wentworth, P., Shaw, J.P., Simeonov, A., and

Janda, K.D., J. Am. Chem. Soc.,
p. 10461.

1999, vol. 121,

. Miyamoto, E. and Hatahani, Y., JPN Patent Appl.

no. 06-179656, 1994; Chem. Abstr., 1995, vol. 122,
no. 118893j.

. Miyamoto, E. and Hatahani, Y., JPN Patent Appl.

no. 06-116224, 1994; Chem. Abstr., 1994. vol. 121,
no. 191273r.

. Ueda, H., Tokujake, S., and Inagaki, K., JPN Patent

Appl. no. 04-282349,
vol. 118, no. 168805 v.

1992; Chem. Abstr., 1993,

. Sasaki, M., JPN Patent Appl. no. 61-241762, 1986;

Chem. Abstr., 1987, vol. 107, no. 68036 z.

Johnson, J.W., Brody, J.F., Alexander, R.M., Pilarski, B.,
and Katritzky, A.R., Chem. Mat., 1990, vol. 2, p. 198.
Hutchison, A.J., Williams, M., Angst, C., de Jesus, R,
Blanchard, L., Jackson, R.H., Wilusz, E.J,
Murphy, D.E., Bernard, P.S., Scheider, J., Campbell, T.,
Guida, W., and Sills, M.A., J. Med. Chem., 1989,
vol. 32, p. 2171.

Brauner-Osborne, H., Egebjerg, J., Nielsen, E.Q.,
Madsen, U., and Krogsgaard-Larsen, P., J. Med. Chem.,
2000, vol. 43, p. 2609.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Yoshino, K., Kohno, T., Morita, T., and Tsukamoto, G.,
J. Med. Chem., 1989, vol. 32, p. 1528.

Goulioukina, N.S., Dolgina, T.M., Beletskaya, L.P,
Henry, J.-C., Lavergne, D., Ratovelomanana-Vidal, V.,
and Genet, J.-P., Tetrahedron: Asymmetry, 2001, vol. 12,
p. 319.

Gulyukina, N.S., Dolgina, T.M., Bondarenko, GN.,
Beletskaya, L[.P., Bondarenko, N.A., Henry, J.-C,
Lavergne D., Ratovelomanana-Vidal, V., and
Genet, J.-P., Russ. J. Org. Chem., 2002, vol. 38, p. 573.
Goulioukina, N.S., Dolgina, T.M., Bondarenko, G.N.,
Beletskaya, L.P., Ilyin, M.M., Davankov, V.A., and
Pfaltz, A., Tetrahedron: Asymmetry, 2003, vol. 14,
p. 1397.

Wang, D.-Y., Hu, X.-P., Deng, J., Yu, S.-B., Duan, Z.-C.,
and Zheng, Z., J. Org. Chem., 2009, vol. 74, p. 4408.
Cheruku, P., Paptchikhine, A., Church, T.L., and Ander-
sson, P.G., J. Am. Chem. Soc., 2009, vol. 131, p. 8285.
Gulyukina, N.S., Dolgina, T.M., Bondarenko, GN.,
and Beletskaya, I.P., Russ. J. Org. Chem., 2003, vol. 39,
p- 797.

Balczewski, P. and Joule, J.A., Synth. Commun., 1990,
vol. 20, p. 2815.

Cacchi, S., Fabrizi, G, and Marinelli, F., Synlett, 1999,
p. 401.

Kikugawa, Y. and Kashimura, M., Synthesis, 1982,
p. 785.

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




<<
  /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


