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Abstract—A number of actinocin amides containing residues of aza-15-crown-5 and aza-18-crown-6 where
crown fragments were separated from the heterocyclic chromophore by the residues of w-amino acids were

obtained as actinomycin D models.
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Earlier [2] we showed that actinomycin D was able
to complexation with Na' cations, similarly to crown
compounds. We ascribed this ability of actinomycin D
to the structure of its pentapeptidelactone rings
consisting of alkylaminoacids. Thereupon as model
structures for actinomycin D we designed and
synthesized actinocin derivatives, containing radicals
of benzo-15-crown-5 and benzo-18-crown-6, con-
nected either directly to phenoxazinee chromophore
[3], or via spacers of various length [1]. Studying a
way of binding of such compounds with DNA [4, 5]
and their antineoplastic properties [6, 7] has shown
that they depend both on structure of crown fragment
and on its position in a drug molecule. Among such
compounds there can be potential anticancer drugs,
while studying of their interaction with DNA can
clarify the mode of binding of such compounds to
DNA [8-11].

The key intermediates in the synthesis of
substituted actinocin amides are the corresponding
amides of 2-amino-3-hydroxy-4-X-benzoic acids. In
our case they are {[aza-15(18)-crown-5(6)]-ylamino-
carbamoyl}-2-amino-3-hydroxy-4-methylbenzamids
(Ia-If). The most convenient approach to such
compounds is catalytic reduction of the corresponding
2-nitro-3-benzyloxy-4X-benzamides. In the synthesis

' For communication XXII, see [1].
T Deceased.
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of N-{[benzo-18(15)-crown-6(5)]-4'-ylaminocarbamo-
yl}alkinyl-2-nitro-3-benzyloxy-4-methylbenz-amides
[1] we started from 2-nitro-3-benzyloxy-4-methyl-
benzoyl chloride [12] and hydrochloride of an
appropriate amino acid ester. Obtained N-alkoxy-
carbonylalkyl-2-nitro-3-benzyloxy-4-methylbenzamides
were converted into the corresponding acyl azides and
coupled with aminobenzocrowns.

At such approach in a stage of azide synthesis (in
case of amino-benzocrowns) the yields seldom exceeded
60—70%, and due to inaccessibility of intermediate
compounds and complexity of removal of nonreacted
starting material the use of considerable excess of one
of the components to achieve higher yields was not
possible. To avoid these obstacles in this work we
obtained compounds Ila—IIf from 2-nitro-3-benz-
yloxy-4-methyl-benzamides Ia—le, which, in turn,
were prepared using Schotten—Baumann procedure
from the corresponding amino acids and 2-nitro-3-
benzyloxy-4-methylbenzoyl chloride.

Compounds Ia—Ie were subjected to condensation
with the corresponding aza-crown ethers using N-
ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline (EEDQ)
[12] (Scheme 1). Structures of the obtained compounds
are shown in Scheme 3.

Compounds Ila—IIf have been catalytically reduced
to the corresponding 2-amino-3-hydroxy benzamides
ITa-IIIf which upon oxidation with p-quinone led to
the target compounds IVa—-IVf (Scheme 2).
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EXPERIMENTAL 1:4 (A), methanol-chloroform—3% aqueous ammonia

'H NMR spectra of compounds ITa—IIf and IVa—
IVf were recorded on a Bruker WM400 (400 MHz)
instrument in DMSO-ds or CDCl;. Melting points
were determined on a Koefler model HMK apparatus
and were published without correction. TLC analyses
were carried out on Merck silicagel 60 F,s4 plates
using the following systems: methanol—chloroform,

solution (B), ethyl acetate—hexane, 1:1 (C).
Commercial reagents were used as obtained, while
solvents were additionally purified by known
techniques and stored over molecular sieves 4 A in the
darkness.

N-[(1-Aza-15-crown-5)-yl-carbamoyl|methyl-2-
nitro-3-benzyloxy-4-methylbenzamide (IIa). To a
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stirred suspension of 0.172 g (0.5mmol) of N-glycyl-
(4-methyl-3-benzyloxy-2-nitro)benzamide in 3ml of
anhydrous dioxane under argon at ambient temperature
0.252 g (0.55 mmol) of EEDQ was added in one
portion, followed by a solution of 0.110 g
(0.5 mmol) of 1-aza-15-crown-5 in 2ml of anhydrous
dioxane. The reaction mixture was stirred till complete
disappearance of Ia (monitored by TLC in system A).
After removing volatiles in vacuo on a rotary
evaporator the residue was crystallized from an ethyl
acetate-hexane mixture to give Ila as a white solid
chromatographically homogenous according to TLC
(system A). Yield 0.234 g (86 % ), mp, 154°C. 'H
NMR spectrum, o, ppm: 2.31 s (3H, Ar—CH;), 3.52 s
(2H, CO-CH,-NH), 3.54-4.32 br.m (16H,
OCH,CH,0), 4.45-4.65 br.m (4H, NCH,CH,0), 5.21
s (2H, O—CH,-Ph), 7.25-7.42 br.m (5H, Ar—H, 2H,
Ar-H). Found, %: C 59.63, 59.78; H 6.65, 6.72; N
757, 7.64. C27H35N309. Calculated, %: C 5944, H
6.47; N 7.70.

N-[(1-Aza-15-crown-5)-yl-carbamoyl]ethyl-2-
nitro-3-benzyloxy-4-methylbenzamide (IIb) was
obtained similarly to IIa from 0.179 g (0.5 mmol) of
N-B-alanyl-(4-methyl-3-benzyloxy-2-nitro)benzamide
and 0.110 g (0.5mmol) of l-aza-15-crown-5. Yield
0.258 g (92%), chromatographically homogenous
according to TLC (systems A, B), mp 162°C. "H NMR
spectrum, o, ppm: 2.33 s (3H, Ar—CH;); 2.71 t (2H,
COCH,CH,N); 3.08 t (2H, COCH,CH,N); 3.48-4.30
brm (16H, OCH,CH,0O); 4.43-4.64 brm (4H,
NCH,CH;0); 5.23 s (2H, O-CH,-Ph) 7.26-7.38 m
(5H, Ar-H); 7.41, 7.43 d (2H, Ar—H) Found, %: C
60.23, 60.41; H 6.94, 7.12; N 7.28, 7.35. C,5H37N30s.
Calculated, %: C 60.10; H 6.66; N 7.51.

N-[(1-Aza-15-crown-5)-yl-carbamoyl]penthyl-2-
nitro-3-benzyloxy-4-methylbenzamide (Ilc) was
obtained similarly to Ila from 0.2 g (0.5 mmol) of N-g-
caproyl-(4-methyl-3-benzyloxy-2-nitro)benzamide and
0.110 g (0.5 mmol) of I-aza-15-crown-5. Yield
0.264 g (88%), chromatographically homogenous
according to TLC (systems A, B), mp 158°C. "H NMR
spectrum, o, ppm: 2.15 m (2H, CH,N); 2.31 s (3H, Ar-
CH;), 3.12 m (2H, CH, CH,CH,); 3.25 m (2H,
CH,CH,CH,); 3.34 m (2H, CH,CH,CH,); 3.47 m (2H,
COCH,); 3.5-4.32 br.m (16H, OCH,CH,0); 4.42-4,61
br.m (4H, NCH,CH,0); 5.24 s (2H, O—CH,—Ph) 7.27—
7.39 m (5H, Ar—H); 7.4, 7.43 d (2H, Ar—H). Found, %:
C 61.63, 61.79; H 7.24, 732; N 7.18, 7.35.
C31H43N30q. Calulated, %: C 61.88; H 7.20; N 6.98.

N-[(1-Aza-18-crown-6)-yl-carbamoyl|methyl-2-
nitro-3-benzyloxy-4-methylbenzamide (IId) was
obtained similarly to IIa from 0.172 g (0.5 mmol) of
N-glycyl-(4-methyl-3-benzyloxy-2-nitro)benzamide
and 0.132 g (0.5 mmol) of 1-aza-18-crown-6. Yield
0.251 g (85%), chromatographically homogenous
according to TLC (systems A, B), mp 161°C. "H NMR
spectrum, J, ppm: 2.34 s (3H, Ar—CH;); 3.5 br.s (2H,
CO-CH)-NH); 3.54-4.56 br.m (20H, OCH,CH,0);
4.60—4.72 br.m (4H, NCH,CH,0); 5.25 s (2H, O-
CH,-Ph); 7.25-7.38 m (5H, Ar—H); 7.41, 7.43 d (2H,
Ar-H). Found, %: C 59.71, 59.84; H 7.44, 7.53; N
716, 7.21. C29H39N3010. Calculated, %: C 6008, H
7.32; N 6.78.

N-[(1-Aza-18-crown-6)-yl-carbamoyl]ethyl-2-
nitro-3-benzyloxy-4-methylbenzamide (Ile) was
obtained similarly to Ila from 0.129 g (0.5 mmol) of
N-B-alanyl-(4-methyl-3-benzyloxy-2-nitro)benzamide
and 0.132 g (0.5 mmol) of 1-aza-18-crown-6. Yield
0.253 g (84%), chromatographically homogenous
according to TLC (systems A, B), mp 171°C, '"H NMR
spectrum, o, ppm: 2.32 s (3H, Ar—CH;); 2.69 t (2H,
COCH,CH;N); 3.04 t (2H, COCH,CH,N); 3.44-4.51
brm (20H, OCH,CH,O); 4.56-4.59 br.m (4H,
NCH,CH;0); 5.26 s (2H, O-CH,—Ph) 7.25-7.36 m
(5H, Ar-H); 7.4, 7.42 d (2H, Ar—H). Found, %: C
60.38, 60.51; H 7.72, 7.81; N 6.30, 6.46. C59H41N30q.
Calculated, %: C 60.65; H 7.48; N 6.63.

N-[(1-Aza-18-crown-6)-yl-carbamoyl]penthyl-2-
nitro-3-benzyloxy-4-methylbenzamide (IIf) was
obtained similarly to Ila from 0.2 g (0.5 mmol) of N-g-
caproyl-(4-methyl-3-benzyloxy-2-nitro)benzamide and
0.132 g (0.5 mmol) of 1-aza-18-crown-6. Yield 0.297 g
(92%), chromatographically homogenous according to
TLC (systems A, B), mp 169°C, '"H NMR spectrum, 3,
ppm: 2.18 m (2H, CH,N); 2.35 s (3H, Ar-CH;), 3.11
m (2H, CH,CH,CH,); 3.24 m (2H, CH,CH,CH,); 3.31
m (2H, CH,CH,CH,); 3.45 m (2H, COCH,); 3.52-4.57
brm (20H, OCH,CH,0O); 4.58-4.71 brm (4H,
NCH,CH;0); 5.22 s (2H, O-CH,—Ph) 7.26-7.40 m
(5H, Ar-H); 7.39, 7.42 d (2H, Ar—H). Found, %: C
61.82,61.95; H 8.21, 8.33; N 6.02, 6.15. C33H47N;01,.
Calculated, %: C 62.20; H 7.90; N 6.22.

2-Amino-/N,N'-bis-[(1-aza-15-crown-5)-yl-carb-
amoyl|methyl-4,6-dimethyl-3 H-3-oxophenoxazine-
1,9-dicarboxyamide (IVa). A solution of 0.055 g
(0.1 mmol) of IIa in 5 ml of methanol was
hydrogenated over Pd catalyst (5% Pd/C) at room
temperature and 1 bar pressure till complete reduction
to the corresponding 2-amino-3-hydroxy-4-metyl
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benzoic acid IIla derivative (TLC monitoring, system
A). The catalyst was filtered off, washed with a little
portion of methanol and to thus obtained clear filtrate a
solution of 0.016 g (0.15 mmol) of p-quinone in 2 ml
of methanol was added in one portion. After keeping in
darkness for 15 h, the volatiles were removed in vacuo
on a rotary evaporator and the residue was redissolved
in 2 ml of acetonitrile and applied on a chromato-
graphic column (2x4 cm, Merck Kieselgel 60, 40—
63 um). After washing with acetonitrile to remove
colored impurities, the eluent was changed for a
chloroform—methanol mixture (4 : 1) to elute the
product. Fractions containing IVa (TLC control,
system A) were collected, volatiles were removed in
vacuo on a rotary evaporator, and the residue was
crystallized from an ethyl acetate—hexane mixture to
afford IVa. Yield 0.037 g (87%), chromatographically
homogenous according to TLC (systems A, B), mp
184°C, '"H NMR spectrum, J, ppm: 1.66 s (3H, Ar—
CHs); 2.58 s (3H, Ar-CHs); 3.26 s (4H, COCH,N);
3.45-3.91 brm (16H, OCH,CH,0); 4.43-4.62 br.m
(4H, NCH,CH,0); 7.24, 7.33 d (2H, Ar-H). Found, %:
C 56.52, 56.63; H 6.84, 691; N 9.64, 9.72.
C4Hs6NgO14, Calculated, %: C 56.86; H 6.68; N 9.95.

2-Amino-N,N'-bis-[(1-aza-15-crown-5)-yl-carb-
amoyl]ethyl-4,6-dimethyl-3H-3-0xophenoxazine-
1,9-dicarboxyamid (IVb) was obtained similarly to
IVa from 0.056 g (0.1 mmol) of IIb, Yield 0.034 g
(79%), chromatographically homogenous according to
TLC (systems A, B), mp 191°C, '"H NMR spectrum, 3,
ppm: 1.64 s (3H, Ar—CHs); 2.53 s (3H, Ar—CHj); 2.76
t (2H, COCH,CH,N); 3.11 t (2H, COCH,CH;,N);
3.44-3.93 br.m (16H, OCH,CH,0); 4.46-4.67 br.m
(4H, NCH,CH;0); 7.22, 7.32 d (2H, Ar-H). Found, %:
C 57.52, 57.59; H 7.03, 7.11; N 9.31, 9.45.
C42H60N6014. Calculated, %: C 5779, H 693, N 9.63.

2-Amino-/N,N'-bis-[(1-aza-15-crown-5)-yl-carb-
amoyl]penthyl-4,6-dimethyl-3H-3-oxophenoxazine-
1,9-dicarboxyamid (IVc) was obtained similarly to
IVa from 0.060 g (0.1 mmol) of Ile. Yield 0.043 g
(89%), chromatographically homogenous according to
TLC (systems A, B), mp 187°C, 'H NMR spectrum, 9J,
ppm: 1.68 s 3H, Ar—CH;); 2.05 m (2H, CH,;N); 2.29 s
(3H, Ar-CH;); 3.11 m (2H, CH,CH,CH,); 3.23 m
(2H, CH,CH,CH,); 3.36 m (2H, CH,CH,CH,); 3.44 m
(2H, COCH,); 3.46-4.25 br.m (16H, OCH,CH,0);
4.48-4.71 brm (4H, NCH,CH,0); 7.18, 7.34 d (2H,
Ar—H). Found, %: C 59.92, 60.03; H 7.83, 7.91; N
852, 8.65. C48H72N6014 Calculated, %: C 6024, H
7.58; N 8.78.

2-Amino-N,N'-bis-[(1-aza-18-crown-6)-yl-carb-
amoyl|methyl-4,6-dimethyl-3 H-3-oxophenoxazine-
1,9-dicarboxyamid (IVd) was obtained similarly to
IVa from 0.059 g (0.1 mmol) of IId. For chromato-
graphic purification a 1:1 mixture of chloroform—
methanol was used. Yield 0.039 g (83%), chromato-
graphically homogenous according to TLC(systems A,
B), mp 193°C, 'H NMR spectrum, J, ppm: 1.62 s (3H,
Ar—CH;); 249 s (BH, Ar-CH;); 3.18 brss (4H,
COCH,N); 3.38-4.46 br.m (20H, OCH,CH,0); 4.61—
4.75 br.m (4H, NCH,CH,0); 7.25, 7.36 d (2H, Ar-H).
Found, %: C 56.35, 56.47; H 7.09, 7.18; N 8.79, 8.83.
C44H64N6016. Calculated, %: C 5664, H 691, N9.01.

2-Amino-N,N'-bis-[(1-aza-18-crown-6)-yl-carb-
amoyl]ethyl-4,6-dimethyl-3H-3-oxophenoxazine-
1,9-dicarboxyamid (IVe) was obtained similarly to
IVa from 0.060 g (0.1 mmol) of Ile. For chromato-
graphic purification a 1:1 mixture of chloroform—
methanol was used. Yield 0.044 g (91%), chromato-
graphically homogenous according to TLC (systems
A, B), mp 203°C, "H NMR spectrum, J, ppm: 1.65 s
(3H, Ar-CHs;); 2.47 s (3H, Ar-CHs); 2.64 br.t (2H,
COCH,CH;N); 3.07 br.t (2H, COCH,CH,N); 3.41-
4.52 br.m (20H, OCH,CH,0); 4.58-4.72 br.m (4H,
NCH,CH,0,); 7.23, 7.35 d (2H, Ar—H). Found, %: C
5723, 5731, H 717, 724, N 845, 8.56. C46H68N6016-
Calculated, %: C 57.49; H7.13; N 8.74.

2-Amino-/N,N'-bis-[(1-aza-18-crown-6)-yl-carb-
amoyl]penthyl-4,6-dimethyl-3H-3-oxophenoxazine-
1,9-dicarboxyamid (IVf) was obtained similarly to
IVa from 0.065 g (0.1 mmol) of IIf. For
chromatographic purification a 1:1 mixture of chloro-
form—methanol was used. Yield 0.042 g (81%),
chromatographically homogenous according to TLC
(systems A, B), mp 198°C, '"H NMR spectrum, , ppm:
1.66 s (3H, Ar—CH;); 2.01 m (2H, CH,N); 2.45 s (3H,
Ar-CH;); 3.08 m (2H, CH,CH,CH;); 3.18 m (2H,
CH,CH,CH,); 3.34 m (2H, CH,CH,CH,); 3.43 m (2H,
COCH,); 3.40-4.56 br.m (20H, OCH,CH,0); 4.61—
4.75 br.m (4H, NCH,CH,0); 7.21, 7.34 d (2H, Ar—H).
Found, %: C 59.53, 59.62; H 7.85, 7.98; N 7.81, 7.86.
Cs5,HgoNgO1¢. Calculated, %: C 59.75; H 7.71; N 8.04.

REFERENCES

1. Glibin, E.N., Ovchinnikov, D.V., and Plekhanova, N.G.,
Zh. Org. Khim., 1997, vol. 33, no. 10, p. 1573.

2. Horti, A., Glibin, E., and Nesterov, V., Chromato-
graphia, 1992, vol. 34, no. 1, p. 155.

3. Glibin, E.N., Plekhanova, N.G., Ovchinnikov, D.V., and
Korshunova, Z.1., Zh. Org. Khim., 1996, vol. 32, no. 2,
p. 406.

RUSSIAN JOURNAL OF GENERAL CHEMISTRY Vol. 80 No. 4 2010



SYNTHESIS OF ACTINOMYCIN D ANALOGS: XXIII.

. Moroshkina, E.B., Zagoruiko, N.V., and Glibin, E.N.,
Mol. Biol., 2001, vol. 35, no. 1, p. 109.

. Moroshkina, E.B., Zagoruiko, N.E., Ovchinnikov, D.V.,
Plekhanova, N.G,, and Glibin, E.N., Mol. Biol., 2002,
vol. 36, no. 4, p. 740.

. Yavorskaya, N.P., Golubeva, 1.S., Kubasova, L.Yu.,
Ovchinnikov, D.V., Plekhanova, N.G., and Glibin, E.N.,
Khim.-Farm. Zh., 2001, vol. 35, np. 6, p. 15.

. Karavaev, L., Glibin, E.N., Maleev, V.U., Czerwony, G.,
Dorken, B., Davies, D.B., and Veselkov, A.N., Anti
Cancer Drug Design, 2000, vol. 15, p. 331.

. Yavorskaya, N.P., Golubeva, 1.S., Kubasova, [.Yu., and

10.

11.

12.

813

Glibin, ENN., Khim.-Farm. Zh., 1996, vol. 30, no. 12,
p. 22.

. Chow, Shu-wei, Kao, Yee-sheng, Chou, Ching-hsu, and

Hsu, Bin., Sci. Sinica (Peking), 1963, vol. 12, no. 1,
p. 49.

Jansen, B.A.J., Wielaard, P., den Dulk, H., Brouwer, J.,
and Reedijk, J., Eur. J. Inorg. Chem., 2002, p,. 2375.

Fukuda R., Takenaka, S., and Takagi, M., J. Chem. Soc.
Commun., 1990, vol. 15, p. 1028.

Belleau, B. and Malek, G, J. Am. Chem. Soc., 1968,
vol. 90, p. 1651.

RUSSIAN JOURNAL OF GENERAL CHEMISTRY Vol. 80 No. 4 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


