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Abstract—Previously unknown 1-[2-aryl(quinolin-2-yl)ethenyl]-3-[aryl(quinolin-2-yl)]benzo[f]quinolines and
3-aryl-1-(2-arylethenyl)-4,7-phenanthrolines were synthesized by reactions of 1-methylbenzo[f]quinolines and
I-methyl-4,7-phenanthrolines with substituted N-benzylideneanilines and N-(quinolin-2-ylmethylidene)aniline
on heating in dimethylformamide in the presence of potassium hydroxide.
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Fused nitrogen-containing heterocycles with aryl-
vinyl or styryl substituents are used as photosensitiz-
ers, cyanine dyes, and medicines [1-5]. Compounds
containing a styrylquinoline fragment attract specific
attention due to strong antibacterial, fungicidal, and
antitumor activity of some representatives [5—7]. The
synthesis of styryl-substituted benzo[f]quinolines and
4,7-phenanthrolines was reported in several publica-
tions [3, 8, 9]; however, the described procedures were
not always satisfactory. For example, the procedure
based on the reaction of methyl-substituted benzo[f]-
quinolines with aromatic aldehydes [8] cannot be ap-
plied to preparation of hetarylvinyl derivatives, for
initial 1-methyl-3-quinolylbenzo[f]quinolines (as free
bases) do not react with aldehydes, while the cor-
responding quaternary salts (in which the methyl group
is activated) undergo decomposition under the pro-
posed conditions. Catalytic condensation of N-aryl-
methylidenenaphthalen-2-amines with substituted ben-
zylideneacetones (4-arylbut-3-en-2-ones), developed
for the synthesis of styryl-substituted benzo[f]quino-
lines [9], is also ineffective as applied to reactions
with quinolyl-substituted Schiff bases. Steric hin-
drances created by the bulky quinoline fragment ham-
per the reaction of Schiff base with unsaturated ketone,
and the yield of the target product decreases. In this
case, hydrolysis of the initial Schiff base and poly-
merization of the carbonyl component become pre-
dominating reaction pathways which lead to the forma-
tion of unidentifiable tarry products.
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We were the first to synthesize new aryl(hetaryl)-
vinyl-substituted benzo[f]quinolines and 4,7-phenan-
throlines by reactions of 1-methylbenzo[f]quinolines
and 1-methyl-4,7-phenanthrolines I-VI with Schiff
bases VII-XI derived from aniline. Schiff bases I-VI
were selected as source of aryl(hetaryl)methylidene
fragment, taking into account similarity between the
n-electron systems of the carbonyl and C=N groups, so
that Schiff bases were considered to be heteroanalogs
of carbonyl compounds.

1-Methylbenzo[f]quinolines I-III and 1-methyl-
4,7-phenanthrolines IV-VI were synthesized by con-
densation of N-[aryl(quinolin-2-yl)methylidene]naph-
thalen-2-amines and N-(arylmethylidene)quinolin-6-
amines, respectively with acetone [8]. Benzo[f]quin-
olines I-III were brought into reactions with N-ben-
zylideneaniline (VII), N-(quinolin-2-ylmethylidene)-
aniline (VIII), and N-(4-nitrobenzylidene)aniline (IX).
Analogous reactions of 3-aryl-1-methyl-4,7-phenan-
throlines IV-VI were performed with N-(4-nitroben-
zylidene)aniline (IX), N-(4-bromobenzylidene)aniline
(X), and N-(4-hydroxybenzylidene)aniline (XI)
(Scheme 1). The reactions were carried out by heating
equimolar amounts of compound I-VI and Schiff base
VII-XI in dimethylformamide in the presence of
excess potassium hydroxide. As a result, we isolated
38-61% of the corresponding 1-[2-aryl(quinolin-2-yl)-
ethenyl]-3-[aryl(quinolin-2-yl)benzo[f]quinolines XII—
XV and 1-(2-arylethenyl)-3-aryl-4,7-phenanthrolines
XVI-XVIII. The substituents R and R" almost did not
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Scheme 1.
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I-1I1, XII-XV, X = CH; IV-VI, XVI-XVIIL X = N; I, XII, XIX, R = Ph; IL, XIIL XIV, R = quinolin-2-yl; IIL, IV, XV, XVIL, XX,
R = 4-0,NC¢H,; V, XVIL R = 4-BrCgH,; VI, XVIIL R = 2-HOC¢H,; VIL, XIII, R’ = Ph; VIIL XIIL, XIV, XXI, R’ = quinolin-2-yl;
IX, XV, XVI, XXII, R’ = 4-0,NC¢H,; X, XVII, R’ = 4-BrCsH,; XI, XVIII, R’ = 2-HOCH..

affect the yield of the target products. The poor yield
of 1-[2-(2-hydroxyphenyl)ethenyl]-3-(2-hydroxyphen-
yl)-4,7-phenanthroline (XVIII, 38%) is likely to be
related to steric effect of the ortho-hydroxy group in
the benzene ring of Schiff base XI.

It should be noted that we succeeded in synthesiz-
ing only 1-[2-(quinolin-2-yl)ethenyl]-3-phenylbenzo-
[flquinoline (XII) and 1-[2-(4-nitrophenyl)ethenyl]-3-
(4-nitrophenyl)benzo|[f]quinoline (XV) by an alterna-
tive method, condensation of N-benzylidenenaphtha-
len-2-amine (XIX) and N-(4-nitrobenzylidene)naph-
thalen-2-amine (XX), respectively, with 4-(quinolin-2-
yl)but-3-en-2-one (XXI) and 4-(4-nitrophenyl)but-3-
en-2-one (XXII). However, the yields of XIII and XV
were lower (42-54%) than in the reactions of I and I1I
with the corresponding Schiff bases.

The structure of newly synthesized compounds
XII-XVIII was confirmed by elemental analysis and
IR, UV, and '"H NMR spectra. The IR spectra of benzo-
[flquinoline and 4,7-phenanthroline derivatives XII-
XVIII contain absorption bands at 3080-3000, 1595—
1575, and 1480—1450 cm™', which are typical of
stretching and bending vibrations of C—H and C-C
bonds in the azaphenanthrene ring system. Stretching
vibrations of the exocyclic C=C bond give rise to ab-
sorption at 1630-1600 cm ', and stretching and bend-
ing vibrations of the corresponding =C—H bonds ap-
pear at 2990-2920 and 1300-1295 and 990-975 cm ',
respectively. Nitro derivatives XV and XVII displayed
strong absorption bands due to stretching vibrations of
the nitro group (15901585 and 1355-1340 cm ™).

The electronic absorption spectra of XII-XVIII are
typical of benzo[f]quinolines and 4,7-phenanthrolines

[8, 10]. The spectra contain three bands in the UV
region: B (257-265 nm), r (271-303 nm), and a (330-
378 nm). The B and r bands are displaced toward
longer wavelengths relative to the corresponding bands
in the spectra of the initial methyl-substituted com-
pounds [8, 10], and the intensity of the a-band strongly
increases. This pattern results from extension of the
conjugated bond system due to introduction of addi-
tional chromophore (ethenyl group conjugated with the
aromatic substituent R"). Apart from absorption bands
belonging to the benzo[f]quinoline core, quinolyl-
substituted derivatives XIII and XIV showed three
fairly strong maxima at A 316-320, 329-330, and 344—
345 nm, which should be attributed to the quinolyl
substituent [11].

In the mass spectra of XII-XVIII, the most abun-
dant were the corresponding molecular ions [M]".
Their fragmentation involved expulsion of neutral
HCN molecules at different decomposition steps,
which is typical of fused nitrogen-containing hetero-
cycles. The mass spectra of XII and XV-XVIII con-
tained medium-intensity peaks from the [M — R]" ions
(Ire1 = 22-31%). The presence of [M — NO]" and
[M — NO,]" ion peaks confirmed the structure of nitro-
substituted compounds XV and XVI. The intensity
ratio in the molecular ion cluster, as well as the pres-
ence of [M — Br]" ion peak, was consistent with the
presence of a bromine atom in molecule XVII.

The "H NMR spectra of XII-XVIII were inter-
preted using the data reported previously for 1-methyl-
3-arylbenzo[f]quinolines and 3-aryl-1-phenyl-4,7-
phenanthrolines [10, 12]. Ethenyl derivatives XII-
XVIII displayed two doublets from protons at the
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exocyclic double bond in the region & 7.54—7.80 (XII-
XV) or 8.07-8.30 ppm (XVI-XVIII). The coupling
constant *J is equal to 15.6-16.2 Hz, indicating trans
orientation of these protons. Arylvinyl-substituted
4,7-phenanthrolines XVI-XVIII are poorly soluble in
organic solvents; therefore, their 'H NMR spectra were
recorded from solutions in CF;COOQOD, and all signals
were displaced downfield relative to the corresponding
signals of their analogs whose spectra were measured
in CDCl; [12]. The downfield shift results from
protonation of the ring nitrogen atoms by strong acid.
The effects of bromine atom and hydroxy and nitro
groups extends primarily to protons in the phenyl ring
containing these substituents. On the other hand, the
2-H and 10-H signals of ortho-hydroxyphenyl-substi-
tuted phenanthroline XVIII are displaced appreciably
downfield, as compared to analogous compounds XVI
and XVII. The 2-H proton is deshielded due to elec-
tron-withdrawing effect of the oxygen atom in the
hydroxy group in the 3-phenyl substituent. Steric effect
of the ortho-hydroxy group forces the 2-hydroxyaryl-
vinyl fragment out from conjugation with the phenan-
throline core, so that the 10-H proton is shielded to
a lesser extent.

EXPERIMENTAL

The UV spectra were recorded on a Specord UV-
Vis spectrophotometer from solutions in ethanol with
a concentration ¢ of 10* M. The IR spectra were
measured in KBr on a Nicolet Protégé-460 spectrom-
eter with Fourier transform. The NMR spectra were
obtained on Bruker AC-500 (500 MHz) and Tesla
BS-567 instruments (100 MHz) using CDCl; and
CF;COOQOD as solvents and tetramethylsilane as in-
ternal reference. The mass spectra (electron impact,
70 eV) were run on a Finnigan MAT Incos 50 spec-
trometer and on a Hewlett—Packard 5890/5972 GC-
MS system (HP-5MS capillary column, 30 mx
0.25 mm, film thickness 0.25 um; injector temperature
250°C). The melting points were determined using
a Kofler hot stage.

Initial 1-methylbenzo[f]quinolines I-III and
1-methyl-4,7-phenanthrolines IV-VI were synthesized
according to the procedure reported in [8].

1-[2-Aryl(quinolin-2-yl)ethenyl]-3-[aryl(quino-
lin-2-yl)]benzo[f]quinolines XII-XV and 3-aryl-1-
(2-arylethenyl)-4,7-phenanthrolines XVI-XVIII
(general procedure). a. A mixture of 5 mmol of
compound I-VI, 5 mmol of Schiff base VII-XI, and

KOZLOV et al.

50 mmol of powdered potassium hydroxide in 40 ml of
dimethylformamide was heated to 80-90°C under
vigorous stirring and was stirred for 1.5-2.0 h at that
temperature. The mixture was cooled to room tem-
perature, and 50 ml of water and 35 ml of 10% hydro-
chloric acid were added. The precipitate was filtered
off, washed with water until neutral washings and with
methanol, and recrystallized from propan-2-ol—toluene
(1:2) (XII-XIV) or DMF (XV-XVIII).

b. A mixture of 5 mmol of N-benzylidenenaphtha-
len-2-amine (XIX) or N-(4-nitrobenzylidene)naphtha-
len-2-amine (XX) and 5 mmol of 4-(quinolin-2-yl)but-
3-en-2-one (XXI) or 4-(4-nitrophenyl)but-3-en-2-one
(XXII), respectively, in 10 ml of ethanol containing
1 ml of concentrated hydrochloric acid was heated for
1 h in a sealed ampule. The precipitate was filtered off,
treated with aqueous ammonia, washed with water, and
recrystallized from propan-2-ol—toluene (XII) or di-
methylformamide (XV).

3-Phenyl-1-[2-(quinolin-2-yl)ethenyl]|benzo|f]-
quinoline (XII). Yield 46% (a), 42% (b), mp 172—
173°C. UV spectrum, Ay, nm (loge): 260 (4.69), 271
(4.72), 338 (4.40). '"H NMR spectrum, 3, ppm: 7.19—
8.63 m and 8.82 m (18H, Hyom), 7.62 d and 7.80 d
(2H, CH=CH, *J = 15.8 Hz). Found, %: C 88.02;
H 4.73; N 6.51. C30H,0N,. Calculated, %: C 88.24;
H 4.90; N 6.86.

1-(2-Phenylethenyl)-3-(quinolin-2-yl)benzo[f]-
quinoline (XIII). Yield 58%, mp 209-210°C. UV
spectrum, Ap.x, nm (loge): 257 (4.63), 287 (4.64), 316
(4.62), 329 (4.53), 344 (4.45), 374 (3.88). 'H NMR
spectrum, 6, ppm: 7.24-8.81 m (20H, H,;om, CH=CH).
Found, %: C 87.93; H 4.69; N 6.67. C3yH,,N,. Calcu-
lated, %: C 88.24; H 4.90; N 6.86.

3-(Quinolin-2-yl)-1-[2-(quinolin-2-yl)ethenyl]-
benzo[f]quinoline (XIV). Yield 61%, mp 199-200°C.
UV spectrum, An.x, nm (loge): 265 (4.76), 285 (4.79),
315 (4.59), 330 (4.62), 345 (4.60), 378 (4.06).
'H NMR spectrum, 3, ppm: 7.29-8.84 m (21H,
19H,;0m, CH=CH). Found, %: C 85.24; H 4.63; N 9.41.
C51H,N;. Calculated, %: C 85.52; H 4.83; N 9.66.

3-(4-Nitrophenyl)-1-[2-(4-nitrophenyl)ethenyl]-
benzo[f]quinoline (XV). Yield 60% (a), 54% (b),
mp 299-300°C. UV spectrum, An., nm (loge): 265
(4.56), 299 (4.62), 342 (4.43). '"H NMR spectrum, 3,
ppm: 7.34 m, 7.42 d, 7.79 m, 8.04 d, 8.12 d (15H,
Harom, °J = 8.8 Hz); 7.54 d, 7.72 d (2H, CH=CH, *J =
15.6 Hz). Found, %: C 72.22; H 3.73; N 9.29.
C,7H7N;0,. Calculated, %: C 72.48; H 3.80; N 9.40.
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3-(4-Nitrophenyl)-1-[2-(4-nitrophenyl)ethenyl]-
4,7-phenanthroline (XVI). Yield 49%, mp 336-
337°C. UV spectrum, Ay, nm (loge): 250 (4.48), 303
(4.49), 330 (4.32). "H NMR spectrum, 8, ppm: 8.00 d,
8.40 d, 8.63 d (8H, Hyom, J = 8.3 Hz); 8.07 d, 8.30 d
(2H, CH=CH, °J = 16.1 Hz); 8.47 d.d (1H, 9-H, °J =
8.8, %J=4.4 Hz); 8.84 s (1H, 2-H); 9.02 d, 9.09 d (2H,
5-H, 6-H, °J = 9.1 Hz); 9.48 d (1H, 8-H, °J = 4.4 Hz);
10.32 d (1H, 10-H, *J = 8.8 Hz). Found, %: C 69.50;
H 3.42; N 12.39. CysHsN4O,. Calculated, %: C 69.64;
H 3.57; N 12.50.

3-(4-Bromophenyl)-1-[2-(4-bromophenyl)ethen-
yl]-4,7-phenanthroline (XVII). Yield 52%, mp 262-
263°C. UV spectrum, Ay, nm (loge): 232 (4.41), 256
(4.43), 296 (4.53), 338 (4.30). '"H NMR spectrum, 3,
ppm: 7.64 d, 7.78 d, 7.98 d, 8.08 m (10H, Hyom, J =
8.4, CH=CH, *J = 16.0 Hz); 8.48 d.d (1H, 9-H, °J =
8.0, °J=4.8 Hz); 8.70 s (1H, 2-H); 8.96 d, 9.00 d (2H,
5-H, 6-H, °J = 9.1 Hz); 9.40 d (1H, 8-H, *J = 4.8 Hz);
10.28 d (1H, 10-H, *J = 8.0 Hz). Found, %: C 60.45;
H 2.89; Br 30.73; N 5.26. C,sH;¢Br,N,. Calculated, %:
C 60.47; H3.10; Br31.01; N 5.43.

3-(2-Hydroxyphenyl)-1-[2-(2-hydroxyphenyl)-
ethenyl]-4,7-phenanthroline (XVIII). Yield 38%,
mp 297-298°C. UV spectrum, An., nm (loge): 260
(4.53), 294 (4.55), 340 (4.46). '"H NMR spectrum, 3,
ppm: 7.10d, 7.19 t, 7.38 d, 7.40 m, 7.46 d, 7.71 d,
7.77 t, 8.29 d (8H, Hyrom, J = 8.0 Hz); 8.23 d, 8.33 d
(2H, CH=CH, *J = 16.2 Hz); 8.47 d.d (1H, 9-H, *J =
7.9, %/ =4.1 Hz); 8.83 d, 8.87 d (2H, 5-H, 6-H, *J =
9.3 Hz); 8.96 s (1H, 2-H); 9.40 d (1H, 8-H, *J =
4.1 Hz); 10.57 d (1H, 10-H, °J = 7.9 Hz). Found, %:
C 79.85; H 4.43; N 6.94. C,cH;sN,O,. Calculated, %:
C 80.00; H 4.62; N 7.18.

This study was performed under financial support
by the Byelorussian Republican Foundation for Basic
Research (project no. Kh07-007).

REFERENCES

1. Liu, B., Hu, X.L., Zhao, Y.D., and Huang, Z.L., Tetra-
hedron Lett., 2007, vol. 48, p. 5958.

2. Kozlov, N.S., Zhikhareva, O.D., Mostovnikov, V.A., and
Batishche, S.A., Khim. Geterotsikl. Soedin., 1982,
p. 1523.

3. El'tsov, A.V., Nekrasov, S.V., and Smirnov, E.V,
Zh. Org. Khim., 1972, vol. 8, p. 1309.

4. Mikhailenko, F.A. and Boguslavskaya, A.P., Ukr: Khim.
Zh., 1971, vol. 37, p. 1031.

5. Berenfel’d, V.M., Yakhontov, L.N., Rubtsov, M.V., and
Yatsenko, S.Ya., Zh. Obshch. Khim., 1962, vol. 32,
p- 2169.

6. Bahner, C.T. and Kinder, H., J. Med. Chem., 1965,
vol. 8, p. 1378.

7. Wei, N., Xiaoying, W., and Yulin, Y., Zhonngguo
Yaolixue Tongbao, 1996, vol. 12, p. 354; Chem. Abstr.,
1997, vol. 126, no. 99038y.

8. Kozlov, N.S., 3,6-Benzokhinoliny (5,6-Benzoquino-
lines), Minsk: Nauka i Tekhnika, 1970, p. 135.

9. Kozlov, N.S. and Korotyshova, G.P., Vestsi Akad. Navuk
BSSR, Ser. Khim. Navuk, 1969, p. 89.

10. Kozlov, N.G., Sauts, R.D., and Gusak, K.N., Russ. J.
Org. Chem., 2000, vol. 36, p. 531.

11. Bol’shakov, GF., Vatago, V.F., and Agrest, F.B., Ul tra-
fioletovye spektry geterotsiklicheskikh soedinenii (Ultra-
violet Spectra of Heterocyclic Compounds), Leningrad:
Khimiya, 1969, p. 276.

12. Kozlov, N.S., Gusak, K.N., Serzhanina, V.A., and
Krot, N.A., Khim. Geterotsikl. Soedin., 1985, p. 1398.

RUSSIAN JOURNAL OF ORGANIC CHEMISTRY Vol. 45 No. 3 2009




<<
  /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 /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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

  /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 <>
    /RUS ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


