
ISSN 1070-3632, Russian Journal of General Chemistry, 2010, Vol. 80, No. 3, pp. 423–427. © Pleiades Publishing, Ltd., 2010. 
Original Russian Text © E.E. Nifant’ev, M.S. Krymchak, T.S. Kukhareva, L.K. Vasyanina, M.V. Turbina, 2010, published in Zhurnal Obshchei Khimii, 2010, 
Vol. 80, No. 3, pp. 398–402. 

423 

Dihydroquercetin in the Reactions  
with Phosphorous Acid Hexaethyltriamide  

E. E. Nifant’ev, M. S. Krymchak, T. S. Kukhareva,  
L. K. Vasyanina, and M. V. Turbina 

Moscow State Pedagogical University, Nesvizhskii per. 3, Moscow, 119021 Russia 
e-mail: chemdept@mtu-net.ru  

Received July 8, 2009 

Abstract—The possibility was demonstrated and conditions were developed of a directional phosphorylation 
of dihydroquercetin flavonoid with phosphorous hexaethyltriamide. The chemical properties of the obtained 
compounds of trivalent phosphorus are currently under investigation.  

 Formerly the study was initiated in our laboratory 
of a reaction of dihydroquercetin flavonoid I with rea-
gents of trivalent phosphorus [1]. Diamidophosphites 
were used as phosphorylating agents, which provide a 
soft introduction of amidophosphite group into the 
structure of the substrate [2]. These amidophosphites 
were brought in an oxidation processes that unabled us 
to obtain effective antitumor drugs.  

The aim of this work was to develop further this 
investigation, in particular, to study phosphorylation of 
flavonoid I with phosphous hexaethyltriamide, i.e., 

with the complete amide II, which had synthetic 
advantages over previously studied amidophosphites.  

We found that flavonoid I readily reacted at 20°C 
with equimolar amount of phosphorous amide II to 
afford diamidophosphite III at the hydroxy group in 
the position 7. A singlet in 31P NMR spectrum (δP 
132.3 ppm) of the reaction mixture showed that di-
amidophosphite III was the main product of the reac-
tion. Immediately after completion of the initial 
phosphorylation a second equivalent of phosphorous 
amide II was added to the reactor. This resulted in the 
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X = O (V), S (VI), Se (VII). 
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appearance of a new singlet in 31P NMR spectrum (δP 
152.1 ppm) corresponding to the pyrocatecholamido-
phosphite site. Thus, we performed the second act of 
phosphorylation of the flavonoid and obtained 
diphosphite IV.  

The reaction mixture containing amidophosphite 
product IV was involved into reactions of oxidation, 
sulfurization and seleniztion. Therewith the respective 

phosphate V, thiophosphate VI, and selenophosphate 
VII were obtained. 

Unfortunately, the yields of these first obtained 
phosphoflavonoid systems are modest (10–20%) at the 
present stage of work. The reason of this are side pro-
cesses. For example, at the primary phosphorylation of 
flavonoids I into respective amidophosphite III a paral-
lel synthesis of diorganyl phosphite VIII takes place:  
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X = O (Vа, Vb), S (VIа, VIb), Se (VIIа, VIIb). 

This side reaction is confirmed by the accumulation 
in the reaction system after the primary phosphoryla-
tion of a compound giving a singlet signal in 31P NMR 
spectrum, δP 149 ppm, corresponding to structure VIII 
which is identified after sulfurization by mass spec-

trometry (MALDI–TOF). However, the attempted 
isolation of this compound in pure form failed.  

The final part of the work was devoted to opening of 
rings of cyclophosphorylated pyrocatechols V–VII. For 
this purpose we carried out hydrolysis of these compounds:  

Note that the opening of the ring leads to the 
formation of two isomers, whose spectral character-
istics are similar to each other. We were unable to 
separate the isomeric products.  

The result of this work is the development of the 
routes to the synthesis of original complex derivatives 

of the dihydroquercetin flavonoid by the methods of 
modern chemistry of organophosphorus compounds.  

EXPERIMENTAL  
1H NMR spectra were obtained on a spectrometer 

JEOL JNM-ECX 400 (400 MHz). 31P NMR spectra 

RUSSIAN  JOURNAL  OF  GENERAL  CHEMISTRY   Vol.  80   No.  3   2010 

NIFANT’EV et al. 424 

V, VI, VII
H2O

OO

P(NEt2)2

OP

OH
X

NEt2
O

OH +
OO

P(NEt2)2

OH

X
OP NEt

O

OH



were obtained on a spectrometer JNM-ECX 400 
(161.83 MHz). Chemical shifts are given relative to 
85% phosphoric acid.  

Mass spectral studies were performed on a Bruker 
Ultra Flex device with time-of-flight detector (TOF) 
by the method of matrix-activated laser desorption and 
ionization (MALDI) (λ 337 nm) using as a matrix 
trihydroxyanthracene.  

For elemental analysis a Perkin-Elmer Analyzer 
2400 was used.  

For the syntheses a microwave reactor CEM 
“Discover” was used. All syntheses involving 
compounds of trivalent phosphorus were carried out in 
dry nitrogen atmosphere in anhydrous solvents dried 
by standard methods.  

TLC analysis was carried out on the Silica gel 60 F 
254 plates using the system benzene–dioxane, 3:1 (A), 
acetonitrile–ethanol, 3:1 (B), and chloroform–ethanol, 
1:5 (C). The development was carried out by iodine 
vapor and by calciation.  

Melting points were determined in sealed capil-
laries while heating at a rate of 1 deg min–1.  

Phosphorous hexaethyltriamide II was prepared by 
the method of [3], the constants coincided with the 
literature data.  

2,3-Dihydroquercetin 7-tetraethyldiamidophos-
phite (III). To a solution of 0.304 g of dihydro-
quercetin in 100 ml of dioxane at room temperature 
under stirring was added 0.247 g of phosphorous 
hexaethyltriamide, and the reaction mixture was main-
tained for 1 h at room temperature. The product was 
not isolated from the reaction mixture. The 31P NMR 
spectrum (dioxane), δ, ppm: 132.3 s. Rf 0.55 (A).  

2,3-Dihydroquercetin 7-tetraethyldiamidophos-
phite-3',4'-diethylamidocyclophosphite (IV). To a 
solution of 0.478 g of compound III in 100 ml of 
dioxane at room temperature under stirring was added 
0.247 g of phosphorous hexaethyltriamide, and the 
reaction mixture was left for 3 h at room temperature. 
The product of the reaction was not isolated. The 31P 
NMR spectrum (dioxane), δP, ppm: 132.3 s and 152.1 
s. Rf 0.85 (A).  

2,3-Dihydroquercetin 7-tetraethyldiamidophos-
phate-3',4'-diethylamidocyclophosphate (V). To 
0.579 g of compound IV without isolation from the 
reaction mixture was added 0.188 g of the complex of 
urea and hydrogen peroxide, and the mixture was 

stirred at room temperature for 2 h. The reaction mix-
ture was filtered, the solvent was removed in a va-
cuum, the dry residue was dissolved in benzene. The 
product of reaction V was purified by chromatography 
on a column with silica gel, eluent 50 ml of hexane–
dioxane, 3:1. The compound obtained was dried for          
4 h (25°C, 1 mm Hg). The resulting compound is a 
yellow powder. Yield of compound V 0.085 g (14%), 
mp 51–53°C, Rf 0.6 (B). 1H NMR spectrum (DMSO-
d6), δ, ppm: 1.11 t (18H, CH3CH2N, 3JHH 7.1 Hz), 3.11 
m (12H, CH3CH2N, 3JHH 7.1 Hz, 3JHP 11.5 Hz), 4.62 d 
(1H, C3H, 3JHH 11.7 Hz), 4.92 d (1H, C2H, 3JHH             
11.7 Hz), 6.1 br.s (1H, C3OH), 6.39 s (1H, C8H, 4JHH 
1.8 Hz), 6.81 s (1H, C6H, 4JHH 1.8 Hz), 7.57 s (2H, 
C5'H and C6'H), 7.81 s (1H, C2'H), 13.4 in (1H, C5'OH). 
The 31P NMR spectrum (dioxane), δP, ppm: 21.9 s and 
15.6 s. Found, %: C 52.8, H 6.35; N 6.91; P 10.41. 
C27H39N3O9P2. Calculated, %: C 53.03, H 6.43; N 
6.87; P 10.13.  

2,3-Dihydroquercetin 7-tetraethyldiamidothiophos-
phate-3',4'-diethylamidocyclothiophosphate (VI). To 
0.579 g of compound IV without isolation from the 
reaction mixture was added 0.064 g of sulfur, and the 
mixture was stirred at 50°C for 2 h. The solvent was 
removed in a vacuum. The dry residue was dissolved 
in benzene. The product of reaction VI was purified by 
chromatography on a column packed with silica gel, 
elution with 50 ml of hexane–dioxane, 3:1. The 
substance obtained was dried for 4 h (25°C, 1 mm Hg). 
The resulting compound is a yellow powder. Yield 
0.064 g (10%). mp 68–70°C. Rf 0.8 (A). 1H NMR 
spectrum (DMSO-d6), δ, ppm: 1.07 t (18H, CH3CH2N, 
3JHH 7.3 Hz), 3.16 m (12H, CH3CH2N, 3JHH 7.3 Hz, 
3JHP 11.4 Hz), 4.76 d (1H, C3H, 3JHH 11.4 Hz), 5.25 d 
(1H, C2H, 3JHH 11.4 Hz), 6.19 br.s (1H, C3OH), 6.25 s 
(1H, C8H, 4JHH 1.8 Hz), 6.50 s (1H, C6H, 4JHH 1.8 Hz), 
7.97 s (2H, C5'H and C6'H), 8.05 s (1H, C2'H), 12.3 in 
(1H, C5OH). The 31P NMR spectrum (dioxane), δP, 
ppm: 76.2 s and 88.5 s. Found, %: C 50.41, H 6.09; N 
6.48; P 9.67. C27H39N3O7P2S2. Calculated, %: C 50.38, 
H 6.11; N 6.52; P 9.62.  

2,3-Dihydroquercetin 7-tetraethyldiamidoseleno-
phosphate-3',4'-diethylamidocycloselenophosphate 
(VII). To 0.579 g of compound IV without isolation 
from the reaction mixture was added 0.158 g of 
selenium, and the mixture was stirred at 50°C for 2 h. 
The solvent was removed in a vacuum. The dry residue 
was dissolved in benzene. The product of reaction VII 
was purified by chromatography on a column packed 
with silica gel, elution with 50 ml of hexane–dioxane, 
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3:1. Substance was dried for 4 h (25°C, 1 mm Hg). 
The resulting compound is a yellow powder. Yield 
0.126 g (17%). mp 70–72 ° C. Rf 0.75 (A). 1H NMR 
spectrum (DMSO-d6), δ, ppm: 1.16 t (18H, CH3CH2N, 
3JHH 7.3 Hz), 3.31 m (12H, CH3 CH2 N, 3JHH 7.3 Hz, 
3JHP 11.3 Hz), 4.5 d (1H, C3H, 3JHH 11.9 Hz), 5.07 d 
(1H, C2H, 3JHH 11.9 Hz), 5.9 br.s (1H, C3OH), 6.24 s 
(1H, C8H, 4JHH 1.8 Hz), 6.49 s (1H, C6H, 4JHH 1.8 Hz), 
7.53 s (2H, C5'H and C6'H), 8.06 s (1H, C2'H), 11.6 in 
(1H, C5OH). The 31P NMR spectrum (dioxane), δP, 
ppm: 77.4 and from 91.7 to. Found, %: C 43.75, H 
5.20; N 5.68; P 8.52. C27H39N3O7P2Se2. Calculated, %: 
C 43.97, H 5.33; N 5.70; P 8.40.  

2,3-Dihydroquercetin 7-tetraethyldiamidophos-
phate-3'-diethylamidophosphate (Va) and 2,3-di-
hydroquercetin 7-tetraethyldiamidophosphate-4'-
diethylamidophosphate (Vb). To 0.611 g of com-
pound V was added while stirring at room temperature 
1.8 ml of water. The reaction mixture was left for 4 h 
at room temperature. The reaction product precipitated 
spontaneously from the reaction mixture. The 
substance was filtered off, washed with hexane, and 
dried for 3 h in a vacuum (25°C, 1 mm Hg). The 
resulting compound is a yellow powder. Yield 0.232 g 
(38%). Rf 0.75 (B). The 31P NMR spectrum (dioxane), 
δP, ppm: 14.2 s and 12.7 s. Found, %: C 51.03, H 6.48; 
N 6.34; P 9.72. C27H41N3O10P2. Calculated, %: C 
51.51, H 6.56; N 6.67; P 9.84.  

Compound Va. 1H NMR spectrum (DMSO-d6), δ, 
ppm: 1.14 t (18H, CH3CH2N, 3JHH 7.1 Hz), 3.15 m 
(12H, CH3CH2N, 3JHH 7.1 Hz, 3JHP 11.5 Hz), 4.73 d 
(1H, C3H, 3JHH 11.7 Hz), 5.16 d (1H, C2H, 3JHH            
11.7 Hz), 6.09 br.s (1H, C3OH), 6.44 s (1H, C8H, 4JHH 
1.8 Hz), 6.84 s (1H, C6H, 4JHH 1.8 Hz), 7.42 s (2H, 
C5'H and C6'H), 7.77 s (1H, C2'H), 9.20 s (1H, C4'OH), 
12.90 s (1H, C5OH).  

Compound Vb. 1H NMR spectrum (DMSO-d6), δ, 
ppm: 1.10 t (18H, CH3CH2N, 3JHH 7.1 Hz), 3.10 m 
(12H, CH3CH2N, 3JHH 7.1 Hz, 3JHP 11.5 Hz), 4.71 d 
(1H, C3H, 3JHH 11.7 Hz), 5.10 d (1H, C2H, 3JHH             
11.7 Hz), 6.09 br.s (1H, C3OH), 6.40 s (1H, C8H, 4JHH 
1.8 Hz), 6.82 s (1H, C6H, 4JHH 1.8 Hz), 7.40 s (2H, 
C5'H and C6'H), 7.75 s (1H, C2' H), 8.96 s (1H, C3'OH), 
12.90 s (1H, C5OH).  

2,3-Dihydroquercetin 7-tetraethyldiamidothio-
phosphate-3'-diethylamidophosphate (VIa) and 2,3-
dihydroquercetin 7-tetraethyldiamidothiophosphate-
4'-diethylamidophosphate (VIb). To 0.643 g of 
compound VI was added with stirring at room 

temperature 1.8 ml of water. The reaction mixture was 
maintained for 3 h at 40°C in a microwave reactor 
CEM “Discover.” The reaction product spontaneously 
precipitated from the reaction mixture. The substance 
formed was filtered off, washed with hexane, and dried 
for 3 h in a vacuum (25°C, 1 mm Hg). The resulting 
compound is a yellow powder. Yield 0.286 g (40%). Rf 
0.7 (B). The 31P NMR spectrum (dioxane), δP, ppm: 
75.06 s and 0.42 s. Found, %: C 49.8, H 6.79; N 6.44; 
P 9.18. C27H41N3O9P2S2. Calculated, %: C 50.23, H 
6.40; N 6.51; P 9.59.  

Compound VIa. 1H NMR spectrum (DMSO-d6), δ, 
ppm: 1.07 t (18H, CH3CH2N, 3JHH 7.3 Hz), 3.09 m 
(12H, CH3CH2N, 3JHH 7.3 Hz, 3JHP 11.4 Hz), 4.77 d 
(1H, C3H, 3JHH 11.4 Hz), 4.95 d (1H, C2H, 3JHH                 
11.4 Hz), 5.7 br.s (1H, C3OH), 6.33 s (1H, C8H, 4JHH 
1.8 Hz), 6.58 s (1H, C6H, 4JHH 1.8 Hz), 7.64 s (2H, 
C5'H and C6'H), 8.08 s (1H, C2'H), 8.98 s (1H, C4'OH), 
12.3 s (1H, C5OH).  

Compound VIb. 1H NMR spectrum (DMSO-d6), 
δ, ppm: 1.03 t (18H, CH3CH2N, 3JHH 7.3 Hz), 2.9 m 
(12H, CH3CH2N, 3JHH 7.3 Hz, 3JHP 11.4 Hz), 4.76 d 
(1H, C3H, 3JHH 11.4 Hz), 4.93 d (1H, C2H, 3JHH             
11.4 Hz), 5.7 br.s (1H, C3OH), 6.30 s (1H, C8H, 4JHH 
1.8 Hz), 6.55 s (1H, C6H, 4JHH 1.8 Hz), 7.60 s (2H, 
C5'H and C6'H), 8.05 s (1H, C2' H), 8.89 s (1H, C3'OH), 
12.3 s (1H, C5OH).  

2,3-Dihydroquercetin 7-tetraethyldiamidoseleno-
phosphate-3'-diethylamidophosphate (VIIa) and 
2,3-dihydroquercetin 7-tetraethyldiamidoselenophos-
phate-4'-diethylamidophosphate (VIIb). To 0.737 g 
of compound VII was added with stirring at room 
temperature 1.8 ml of water. The reaction mixture was 
maintained for 3 h at 40°C in a microwave reactor 
CEM “Discover.” The reaction product spontaneously 
precipitated from the reaction mixture. The substance 
was filtered off, washed with hexane, and dried for 3 h 
in a vacuum (25°C, 1 mm Hg). The resulting com-
pound is a yellow powder. Yield 0.34g (46%). Rf 0.65 
(B). The 31P NMR spectrum (dioxane), δP, ppm: 76.9 s 
and 2.14 s. Found, %: C 46.95, H 5.63; N 6.55; P 8.21. 
C27H41N3O9P2Se2. Calculated, %: C 46.83, H 5.97; N 
6.07; P 8.95.  

Compound VIIa. 1H NMR spectrum (DMSO-d6), 
δ, ppm: 1.19 t (18H, CH3CH2N, 3JHH 7.3 Hz), 3.24 m 
(12H, CH3CH2N, 3JHH 7.3 Hz, 3JHP 11.3 Hz), 4.52 d 
(1H, C3H, 3JHH 11.9 Hz), 5.16 d (1H, C2H, 3JHH             
11.9 Hz), 6.07 br.s (1H, C3OH), 6.46 s (1H, C8H, 4JHH 
1.8 Hz), 6.79 s (1H, C6H, 4JHH 1.8 Hz), 7.25 s (2H, 
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C5'H and C6'H), 7.70 s (1H, C2'H), 9.30 s (1H, C4'OH), 
11.60 s (1H, C5OH).  

Compound VIIb. 1H NMR spectrum (DMSO-d6), 
δ, ppm: 1.15 t (18H, CH3CH2N, 3JHH 7.3 Hz), 3.17 m 
(12H, CH3CH2N, 3JHH 7.3 Hz, 3JHP 11.3 Hz), 4.48 d 
(1H, C3H, 3JHH 11.9 Hz), 5.10 d (1H, C2H, 3JHH                
11.9 Hz), 6.07 br.s (1H, C3OH), 6.44 s (1H, C8H, 4JHH 
1.8 Hz), 6.74 s (1H, C6H, 4JHH 1.8 Hz), 7.25 s (2H, 
C5'H and C6'H), 7.69 s (1H, C2' H), 9.10 s (1H, C3'OH), 
11.60 with a (1H, C5OH).  

ACKNOWLEDGMENTS 

This work was carried out with the financial 
support of the Program of the President of Russian 

Federation for support of the leading scientific schools 
of Russia (grant no. NSh-582.2008.3).  

REFERENCES  

1. Nifant’ev, E.E., Kukhareva, T.S., Koroteev, M.P., 
 Dzgoeva, Z.M, Kaziev, G.Z., and Vasyanina, L.K., 
 Bioorganic Chemistry, 2001, vol. 27, no. 4, p. 314 .  

2. Nifant’ev, E.E., Kukhareva, T.S., Dzgoeva, Z.M., 
 Vasyanina, L.K., Koroteev, M.P., and Kaziev, G.Z., 
 Heteroatom Chem., 2003, vol. 14, no. 5, p. 399.  

3. Nifant’ev, E.E. and Zavalishina, A.I., Khimiya 
 elementoorganicheskikh soedinenii (Chemistry Organo-
 element Compounds), Moscow: Lenin Mosk. Gos. Ped. 
 Inst., 1980.  

DIHYDROQUERCETIN IN THE REACTIONS WITH PHOSPHOROUS ACID  

RUSSIAN  JOURNAL  OF  GENERAL  CHEMISTRY   Vol.  80   No.  3   2010 

427 



<<
  /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
  /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


