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Three�component condensation
of 2�aminothiophene�3�carboxylic acid derivatives

with aldehydes and Meldrum’s acid
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New approach to the synthesis of 4,7�dihydro�5H�thieno[2,3�b]pyridin�6�ones using
2�aminothiophenes unsubstituted at position 3 of the thiophene ring has been developed.
Labile 2�aminothiophenes have been obtained by the in situ decarboxylation of unstable
2�amino�3�thiophenecarboxylic acids. The three�component condensation of 2�aminothiophenes
with aromatic aldehydes and the Meldrum’s acid is the key step of the process.
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decarboxylation, 4,7�dihydro�5H�thieno[2,3�b]pyridin�6�ones.

In the literature, there are data on the reaction of
arylmethylidene derivatives of the Meldrum’s acid 1 with
stable heterocyclic analogs of enamines, viz., aminopyr�
azoles,1,2 aminopyridazinones,3 and aminopyrimidinones,4

resulting in the annulation of the dihydropyridinone ring
with the Meldrum’s acid (2) which plays the role of
C2�synthon. However, the number of such stable amino�
heterocycles is limited. In particular, 2�aminothiophenes
unsubstituted at position 3 have not been used in the
condensation described due to their instability,5 though it
is absolutely obvious that transformations, in which
aminothiophenes 3 are used as the 1,3�dinucleophiles,
open access to development of fused heterocyclic system
of the type 4, which contain thiophene fragment and
possess various biological activity.6,7 In the present com�
munication, we suggest to in situ generate these unstable
enamines3 with free position 3 from 2�aminothiophene�
3�carboxylic acids 5, which are known to readily undergo
decarboxylation.8—10 Acids 5 were generated from esters
6a—d through sodium salts 7a—d and used without puri�
fication and, as a rule, without isolation (Scheme 1).

The purpose of this research consisted in development
of methods for the synthesis of substituted 4,7�dihydro�
5H�thieno[2,3�b]pyridin�6�ones 4 on the basis of the in
situ obtained 2�aminothiophenes 3, aromatic aldehydes
8, and the Meldrum’s acid (2). Such thienopyridinones
have been obtained earlier11 by the Beckmann rearrange�
ment of 4�aryl�4,5�dihydrocyclopenta[b]thiophen�6�one
oximes. However, in this case the target products were
formed as a mixture of two possible isomers in low yield.
In the present work, we suggest a general efficient ap�

proach to the synthesis of structures 4 using readily decar�
boxylating acids 5 as the starting compounds. The latter
were obtained by the alkaline hydrolysis of the corre�
sponding 2�amino�3�thiophenecarboxylic acid esters 6,
the products of the Gewald reaction. The hydrolysis was
carried out in aqueous ethanol since in the alkali alcohol
solution, a rearrangement with the formation of sodium
salts of 3�cyano�2�hydroxythiophenes is possible12,13 and
the presence of electron�withdrawing substituents at po�
sition 5 of the thiophene ring makes the alkaline hydroly�
sis considerably more difficult.

The procedures for the synthesis of target thieno[2,3�b]�
pyridinones developed by us differed in the methods of
generation of labile 2�aminothiophenes 3. When esters
6a—c were used, the alkaline hydrolysis resulted in the
corresponding sodium salts 7a—c, which in this case were
not converted to acid 5, rather they were directly intro�
duced into the reaction; subsequent addition of acetic
acid to the reaction mixture led to neutralization, decar�
boxylation, and in situ generation of 2�aminothiophenes
3a—c (method A). It should be noted that in the case of
ester 6a, acetic acid can be also used as the solvent, how�
ever, this leads to the insignificant decrease in the yields
of target compounds 4, therefore, excess of acetic acid in
ethanol was used. In the case of esters 6b,c, the use of
acetic acid as the solvent is the optimum for the synthesis
of compounds 4j—s. To obtain products 4k—x on the
basis of ester 6d, the reaction conditions have been modi�
fied since the use of salt 7d led to final compounds in low
yields, apparently, due to the side reactions. In this
case, we isolated acid 5d, the condensation of which
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with aldehyde 8 and the Meldrum’s acid (2) in acetic
acid allowed us to obtain thieno[2,3�b]pyridinones 4
(method B). It should be noted that these conditions can
be also applied for ester 6c.

The compounds obtained by us are crystalline sub�
stances with high melting points, the structures of which
have been confirmed by the elemental analysis and
1H NMR spectroscopic data. In the 1H NMR spectra of
products obtained, characteristic signals for the protons
of the methyne fragment in the region δ 4.11—4.49 and
nonequivalent protons of the methylene unit in the region
δ 2.51—3.20 are observed, that is in good agreement with
the literature data for analogous subjects.1—4

We have shown that, in contrast to approaches
described earlier,1—4 arylmethylidene derivatives of the
Meldrum’s acid are reasonable to be obtained directly in
the reaction mixture, that decreases the number of steps
for the process and virtually does not affect the yields of
target products. In conclusion, the optimum method for
the synthesis of thieno[2,3�b]pyridinones 4 is a three�
component condensation of aromatic aldehyde 8, the
Meldrum’s acid (2), and the corresponding salts 7 or acid
5 as the synthetic equivalents of labile 2�aminothiophene
3. Apparently, the process includes the Michael addition
of 2�aminothiophene to the Meldrum’s acid arylmethyli�
dene derivative with subsequent intramolecular cycliza�
tion, which is accompanied by elimination of the acetone
and CO2 molecules.

Experimental

1H NMR spectra were recorded on a Bruker AM�300
(300 MHz) and Bruker WM�250 (250 MHz) spectrometers in
DMSO�d6. Mass spectra were recorded on a FINNIGAN MAT
INCOS 50 instrument (direct inlet, EI, 70 eV). Melting points
were measured on a Boetius heating apparatus and were not
corrected. Monitoring of the reaction course and purity of
compounds obtained were performed by TLC (Merck Silica gel
60 F254 plates, eluent: ethyl acetate—hexane).

Esters 6a,14 6b,15 6c,16 and 6d 15 were obtained according to
the procedures described earlier.

Synthesis of 4,7�dihydro�5H�thieno[2,3�b]pyridin�6�ones
4a—x (general procedure). A. A mixture of ester 6a�c (2 mmol)
and NaOH (0.16 g, 4 mmol) in ethanol (5 mL) and water (5 mL)
was refluxed for 2 h, then evaporated to dryness. The Meldrum’s
acid (2) (0.32 g, 2.2 mol), the corresponding aldehyde (2.1 mmol),
and acetic acid (4 mL) in the case of esters 6b,c or acetic acid
(0.36 g, 6 mmol) and ethanol (4 mL) in the case of ester 6a were
added to the residue obtained. The mixture was refluxed for 2 h
and concentrated, the residue was recrystallized from ethanol,
the precipitate was filtered off and washed with ethanol and
water on the filter.

B. A mixture of ester 6c,d (2 mmol) and NaOH (0.16 g,
4 mmol) in ethanol (5 mL) and water (5 mL) was refluxed for
2 h and cooled followed by addition of concentrated hydrochloric
acid (0.4 g, 4 mmol), a precipitate formed was filtered off and
dried in air. Then a mixture of the acid obtained (2 mmol), the
Meldrum’s acid (2) (0.32 g, 2.2 mol), and the corresponding

Scheme 1

Conditions and reagents: i. EtOH, H2O, NaOH, Δ; ii. AcOH,
Δ; iii. AcOH, EtOH, Δ; iv. HCl.
5—7: RR´ = (CH2)4 (a); R = H, R´ = Et (b); R = Me, R´ =
PhNHCO (c); R = Me, R´ = Ac (d).
4 R R´ Ar‘
a (CH2)4 (CH2)4 Ph
b (CH2)4 (CH2)4 4�MeOC6H4
c (CH2)4 (CH2)4 3,5�(MeO)2�4�HOC6H2
d (CH2)4 (CH2)4 Thiophen�3�yl
e (CH2)4 (CH2)4 3,4�(MeO)2C6H3
f (CH2)4 (CH2)4 4�ClC6H4
g (CH2)4 (CH2)4 2,3�(MeO)2C6H3
h (CH2)4 (CH2)4 Pyridin�3�yl
i (CH2)4 (CH2)4 4�CF3C6H4
j H Et 3,4�(MeO)2C6H3
k Me PhNHCO 3�ClC6H4
l Me PhNHCO 3�MeOC6H4
m Me PhNHCO 3,4,5�(MeO)3C6H2
n Me PhNHCO Pyridin�3�yl
o Me PhNHCO Thiophen�3�yl
p Me PhNHCO 3�CF3C6H4
q Me PhNHCO 3�MeO�4�HOC6H3
r Me PhNHCO 3,4�OCH2OC6H3
s Me PhNHCO 3�FC6H4
t Me Ac Thiophen�3�yl
u Me Ac Ph
v Me Ac 4�MeOC6H4
w Me Ac 4�ClC6H4
x Me Ac 3,4�(MeO)2C6H3

2 + 8
ii
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Table 1. Yields, melting points, synthetic procedures, and elemental analysis data of compounds 4a—x

Com� Synthetic M.p./°C Yield (%) Found          (%) Molecula formula
pound procedure Calculated

С H N S Cl

4a A 217—219 56 71.91 6.15 4.85 11.25 — C17H17NOS
72.05 6.04 4.94 11.36

4b A 172—174 52 70.06 6.24 4.59 10.36 — C18H19NO2S
70.17 6.37 4.68 10.45

4c A 239—240 59 63.29 6.04 3.78 9.16 — C19H21NO4S
63.42 6.14 3.89 9.03

4d A 217—218 47 62.39 5.35 4.71 22.29 — C15H15NOS2
62.51 5.24 4.82 22.37

4e A 236—237 57 66.61 5.99 4.19 9.50 — C19H21NO3S
66.73 6.11 4.05 9.62

4f A 191—193 45 64.41 5.19 4.56 10.21 11.27 C17H16ClNOS
64.30 5.07 4.69 10.10 11.32

4g A 210—211 52 66.31 6.35 4.20 9.51 — C19H21NO3S
66.43 6.45 4.29 9.60

4h A 228—229 47 67.39 5.61 9.99 11.41 — C16H16N2OS
67.50 5.52 10.08 11.34

4i A 230—231 51 61.39 4.61 3.78 — — C18H16F3NOS
61.24 4.72 3.86

4j A 155—156 25 64.33 6.03 4.41 10.10 — C17H19NO3S
64.42 6.11 4.50 10.19

4k A, B 266—267 44/51 63.55 4.32 7.06 8.08 8.93 C21H17ClN2O2S
63.64 4.41 6.98 8.17 9.01

4l A, B 248—249 53/60 67.33 5.14 7.14 8.17 — C22H20N2O3S
67.24 5.23 7.08 8.24

4m A, B 276—277 39/45 63.70 5.35 6.19 7.09 — C24H24N2O5S
63.81 5.27 6.11 7.16

4n A, B 165—166 36/44 66.10 4.71 11.56 8.82 — C20H17N3O2S
66.18 4.80 11.48 8.91

4o A, B 274—275 43/51 61.93 4.38 7.60 17.40 — C19H16N2O2S2
61.82 4.27 7.69 17.46

4p A, B 281—283 48/56 61.39 3.98 6.51 — — C22H17F3N2O2S
61.52 3.89 6.60

4q A, B 252—253 33/39 64.69 4.94 6.86 7.85 — С22H20N2O4S
64.81 4.88 6.80 7.79

4r A, B 229—230 57/63 65.01 4.46 6.89 7.89 — C22H18N2O4S
65.13 4.59 6.97 7.80

4s A, B 270—271 49/55 66.30 4.50 7.36 — — C21H17FN2O2S
66.42 4.42 7.45

4t B 231—233 50 57.71 4.50 4.81 22.01 — C14H13NO2S2
57.59 4.59 4.90 22.10

4u B 229—231 42 67.34 5.30 4.91 11.24 — C16H15NO2S
67.48 5.40 4.83 11.14

4v B 187—188 47 64.74 5.43 4.44 10.17 — C17H17NO3S
64.88 5.52 4.53 10.08

4w B 219—220 51 60.09 4.41 4.38 10.03 11.09 C16H14ClNO2S
60.23 4.53 4.29 10.12 11.17

4x B 236—237 48 62.59 5.54 4.05 9.28 — C18H19NO4S
62.45 5.63 3.97 9.34
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Table 2. 1H NMR spectra (DMSO�d6, δ, J/Hz) of compounds 4a—x

Com� R R´ H—C—H H—C—H CH Ar NH
pound (d, 1 H) (dd, 1 H) (d, 1 H) (br.s 1 H)

4a 1.55—1.98 (m, 5 H, CH2); 2.54 3.02 4.11 7.04—7.42 (m, 5 H) 10.37
2.32—2.46 (m, 3 H, СH2) (J = 16) (J = 8, 16) (J = 8)

4b 1.51—1.98 (m, 5 H, CH2); 2.54 2.99 4.11 6.83 (m, 2 H, J = 8); 10.35
2.32—2.48 (m, 3 H, CH2) (J = 16) (J = 8, 16) (J = 8) 6.97 (d, 2 H, J = 8);

3.71 (s, 3 H, OMe)
4c 1.55—1.75 (m, 4 H, СH2); 2.54 2.99 4.11 6.34 (s, 2 H); 10.35

1.09—2.07 (m, 1 H, СH2); (J = 16) (J = 8, 16) (J = 8) 3.67 (s, 6 H, 2OMe);
2.31—2.46 (m, 3 H, CH2) 8.25 (br.s, 1 H, OH)

4d 1.59—1.78 (m, 4 H, СH2); 2.54 3.03 4.39 6.78 (d, 1 H, J = 3 ); 10.39
2.11—2.46 (m, 4 H, СH2) (J = 16) (J = 8, 16) (J = 8) 6.92 (dd, 1 H, J = 3, 5);

7.32 (d, 1 H, J = 5)
4e 1.53—2.11 (m, 5 H, СH2); 2.54 2.95 4.03 6.45 (d, 1 H, J = 8); 10.33

2.28—2.45 (m, 3 H, СH2) (J = 16) (J = 8, 16) (J = 8) 6.81 (m, 2 H);
3.67 (s, 6H, 2OMe)

4f 1.53—1.96 (m, 5 H, СH2); 2.54 3.01 4.13 7.07 (d, 2 H, J = 8); 10.38
2.28—2.43 (m, 3 H, СH2) (J = 16) (J = 8, 16) (J = 8) 7.35 (d, 2 H, J = 8)

4g 1.51—1.89 (m, 5 H, СH2); 2.51 2.99 4.35 6.33 (m, 1 H); 10.33
2.22—2.39 (m, 3 H, СH2) (J = 16) (J = 8, 16) (J = 8) 6.89(m, 2 H);

4h 1.53—1.91 (m, 5 H, СH2); 2.55 3.07 4.22 7.38 (m, 2 H, Py); 10.48
2.33—2.45 (m, 3 H, СH2) (J = 16) (J = 8, 16) (J = 8) 8.40 (m, 2 H, Py)

4i 1.53—1.98 (m, 5 H, СH2); 2.54 3.07 4.26 7.31 (d, 2 H, J = 8); 10.46
2.32—2.45 (m, 3 H, СH2) (J = 16) (J = 8, 16) (J = 8) 7.68 (d, 2 H, J = 8)

4j 6.25 (s, 1.14 (t, 3 H, CH3, J = 8); 2.63a 2.78 4.41b 6.62 (m, 1 H); 6.86 (m, 2 H); 10.36
1 H) 2.64 (m, 2 H, CH2) (J = 7, 16) (J = 7) 3.71 (s, 6 H, 2 OMe)

4k 2.19 (s, 7.05—7.67 (m, 5 H, C6H5); 2.54 3.15 4.37 7.05—7.67 (m, 4 H, 10.93
3 H, Me) 9.76 (br.s, 1 H, NH) (J = 16) (J = 8, 16) (J = 8) C6H4)

4l 2.19 (s, 6.64—7.63 (m, 5 H, С6H5); 2.56 3.14 4.28 6.64—7.63 (m, 4 H, 10.87
3 H, Me) 9.74 (br.s, 1 H, NH) (J = 16) (J = 8, 16) (J = 8) С6H4); 3.72 (s, 3 H, OMe)

4m 2.24 (s, 7.06 (t, 1 H, C6H5,  J = 7); 2.56 3.14 4.28 6.42 (s, 2 H) 10.89
3 H, Me) 7.31 (t, 2 H, C6H5, J = 8); (J = 16) (J = 8, 16) (J = 8)

7.63 (t, 2 H, C6H5, J = 8);
9.74 (br.s, 1 H, NH)

4n 2.20 (s, 7.05—7.71 (m, 5 H, C6H5); 2.60 3.20 4.42 7.05—7.71 (m, 2 H, 10.95
3 H, Me)  9.76 (br.s, 1 H, NH) (J = 16) (J = 8, 16) (J = 8) Py); 8.43 (m, 2 H, Py)

4o 2.30 (s, 6.91—7.69 (m, 5 H, C6H5); 2.63 3.05 4.35 6.91—7.69 (m, 3 H, 10.83
3 H, Me) 9.72 (br.s, 1 H, NH) (J = 16) (J = 8, 16) (J = 8) Thi)

4p 2.20 (s, 7.02—7.68 (m, 2.61 3.20 4.49 7.02—7.68 (m, 4 H, 10.95
3 H, Me) 9.75 (br.s, 1 H, NH) (J = 16) (J = 8, 16) (J = 8) С6H4)

4q 2.21 (s, 6.31—6.69 (m, 2.57 3.08 4.18 6.31—6.69 (m, 3 H, 10.82
3 H, Me) 5 H, С6H5); 9.72 (J = 16) (J = 8, 16) (J = 8) С6H3); 8.88 (s, 1 H,

(br.s, 1 H, NH) OH); 3.35 (s, 1 H, OMe)
4r 2.19 (s, 7.06 (t, 1 H, C6H5, J = 7); 2.54 3.10 4.24 5.98 (s, 2 H, CH2); 10.82

3 H, Me) 7.32 (t, 2 H, C6H5, J = 7); (J = 16) (J = 8, 16) (J = 8) 6.52 (d, 1 H, J = 7);
7.63 (d, 2 H, C6H5, J = 8); 6.67 (s, 1 H); 6.85
9.73 (br.s, 1 H, NH) (d, 1 H, J = 8)

4s 2.20 (s, 6.88—7.68 (m, 5 H, С6H5); 2.58 3.16 4.37 6.88—7.68 (m, 5 H, 10.90
3 H, Me) 9.73 (br.s, 1 H, NH) (J = 16) (J = 8, 16) (J = 8) С6H4)

4t 2.20 (s, 2.40 (s, 3 H, Me) 2.56 3.15 4.33 7.06 (m, 2 H, Thi); 11.02
3 H, Me) (J = 16) (J = 8, 16) (J = 8) 7.31 (m, 1 H, Thi)

4u 2.22 (s, 2.41 (s, 3 H, Me) 2.56 3.15 4.33 7.03—7.36 (m, 5 H, 11.02
3 H, Me) (J = 16) (J = 8, 16) (J = 8) C6H5)

4v 2.22 (s, 2.41 (s, 3 H, Me) 2.58 3.11 4.27 6.85 (d, 2 H, J = 8); 10.99
3 H, Me) (J = 16) (J = 8, 16) (J = 8) 6.96 (d, 2 H, J = 8);

3.7 (s, 3 H, OMe)
4w 2.22 (s, 2.41 (s, 3 H, Me) 2.55 3.16 4.36 7.07 (d, 2 H, J = 8); 11.02

3 H, Me) (J = 16) (J = 8, 16) (J = 8) 7.37 (d, 2 H, J = 8)
4x 2.24 (s, 2.42 (s, 3 H, Me) 2.58 3.11 4.26 6.38 (d, 1 H, J = 8); 11.02

3 H, Me) (J = 16) (J = 8, 16) (J = 8) 6.82 (m, 2 H);
3.71 (s, 6 H, 2 OMe)

a Multiplet.
b Triplet.
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aldehyde (2.1 mmol) in  acetic acid (4 mL) was refluxed for 2 h
and concentrated, the residue was recrystallized from ethanol,
the precipitate was filtered off and washed with ethanol and
water on the filter.

Characteristics of compounds obtained are given in Tables 1
and 2.

References

1. J. Quiroga, A. Hormaza, B. Insuasty, J. Heterocycl. Chem.,
1998, 35, 409.

2. Fr. Pat 2262991; Chem. Abstr., 1975, 83, 147510.
3. B. Pita, E. Sotelo, M. Suarez, E. Ravina, E. Ochoa,

Y. Verdecia, H. Novoa, N. Blaton, C. de Ranter, O. M.
Peeters, Tetrahedron, 2000, 56, 2473.

4. R. Rodriguez, M. Suarez, E. Ochoa, N. Martin, M. Quinteiro,
C. Seoane, J. L. Soto, J. Heterocycl. Chem., 1996, 33, 45.

5. S. Gronowitz, in Adv. Heterocycl. Chem., Ed. A. R. Katritzky,
Academic Press, New York—London, 1963, 1, 85.

6. US Pat. 6143777; Chem. Abstr., 1998, 128, 270531.
7. G. Nikolakopoulos, H. Figler, J. Linden, P. Scammells,

Bioorg. Med. Chem., 2006, 14, 2358.

8. K. Gewald, M. Hentschel, R. Heikel, J. prakt. Chem.,1973,
315, 539.

9. L. D. Pinkin, V. G. Dzhubenko, P. I. Abramenko, I. P.
Shpileva, Khim. Geterotsikl. Soedin., 1987, 345 [Chem.
Heterocycl. Compd., 1987, 13, 410 (Engl. Transl.)].

10. H. Luetjens, A. Zickgraf, H. Figler, J. Linden, R. A.Olsson,
P. Scammells, J. Med. Chem., 2003, 46, 1870.

11. J. P. Maffrand, R. Biogegrain, J. Courregelongue, G. Ferrand,
D. Frehel, J. Heterocycl. Chem., 1981, 18, 727.

12. K. Gewald, H. Jablokoff, M. Hentschel, J. prakt. Chem.,1975,
317, 861.

13. K. Gewald, M. Gruner, U. Hain, G. Suptitz, Monatsh.
Chem., 1988, 119, 985.

14. K. Gewald, Chem. Ber., 1965, 98, 3571.
15. K. Gewald, E. Schinke, H. Boettcher, Chem. Ber., 1966,

99, 94.
16. I. A. Osman, F. El�Taweel, S. El�Awaad, A. Elagamey, Ind.

J. Chem. Sect. B, 1998, 37, 399.

Received January 22, 2008;
in revised form April 7, 2008



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /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 /LeaveColorUnchanged
  /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 <>
    /RUS ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


