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Abstract—Recyclization of 2,6-diamino-4-hetaryl-4H-thiopyran-3,5-dicarbonitriles with a-bromoketones afforded
2-[4-aryl(hetaryl, cyclopropyl)thiazol-2-yl]-3-hetarylacrylonitriles.
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2,6-Diamino-4-aryl(hetaryl)-3,5-dicyano-4 H-thio-
pyrans synthesized by reacting aryl(hetaryl)methylidene-
malononitriles with cyanothioacetamide are known to
transform into 6-amino-4-aryl(hetaryl)-3,5-dicyano-
pyridine-2(1H)-thiones when refluxing in ethanol in
the presence of amine [1-4]. In an aqueous ethanol this
reaction resulted in the formation of 4-aryl-6-hydroxy-
3,5-dicyanopyridine-2(1H)-thiones [5—7]. Cross-recycliza-
tion of these thiopyrans afforded 4-aryl-2,6-dihyd-
razino-3,5-dicyanopyridines (in the presence of two-
fold excess of hydrazine) [8], substituted 3-(1-pyr-
idinium)-5-cyano-3,4-trans-1,2,3,4-tetrahydropyridine-
6-thiolates (in the presence of an equimolar amount of
pyridinium ylides) [9], substituted 2-amino-4-aryl-7,7-
dimethyl-5-0x0-3-cyano-5,6,7,8-tetrahydro-4 H-benzo[ b]-
pyrans (in the presence of dimedone) [10], and 4-aryl-
5,6-tri(tetra)methylene-3-cyanopyridine-2(1H)-thiones (in
the presence of cycloalkanones enamines) [11, 12].

Further developing our previous studies on the
chemistry 4H-thiopyrans [13—16], here we report on
the recyclization of substituted 2,6-diamino-4-[2-furyl-
(thienyl)]-4H-thiopyran-3,5-dicarbonitriles Ia—Ic with
a-bromoketones Ila—Ilo in boiling 2-propanol in the
presence of triethylamine.

The products of this transformation were 2-[4-aryl-
(hetaryl, cyclopropyl)thiazol-2-yl]-3-hetarylakrylonitriles
IIa-IIlv (Tables 1, 2).
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The reaction probably comprises the thiopyran ring
opening under the action of temperature and a catalyst
to form the corresponding intermediates IV, which
were regioselectively alkylated with a-bromoketones
IIa—Ilo to yield compounds V. The latter underwent
intramolecular condensation to the Hantzsch thiazoles
VI followed by malonodinitrile elimination and the
formation of substituted acrylonitriles IIla—IIlv
(method a). This reaction pathway was proved by
replacing o-bromo ketones II with alkyl halides
without carbonyl function, which led to the retention
of malonodinitrile moiety in the molecules of
intermediates V and to pyridine ring formation [15]
(Scheme 1).

The structures of compounds IIla—IIlv were
confirmed by IR and 'H NMR spectroscopy data
(Table 2) as well as by authentic Hantzsch synthesis
starting from acrylic acid thioamides VIIa—VIlc and
a-bromo ketones Ila—Ilo (method b). For example, in
the IR spectra of acrylonitriles IIla—IIIv there were
characteristic absorption bands of the stretching
vibrations of the conjugated cyano group in the range
of 2202-2229 cm™'. '"H NMR spectra contained the
signals of the vinyl moiety and H> of the thiazole ring,
which is typical for this class of compounds [17] as
well as the proton signals of aromatic substituents. The
value of the molecular ion peak in the mass spectrum
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Scheme 1.
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I, VI R = H, X = O (a), Me, O (b), H, S (¢); I, R' = cyclopropyl (a), 6,8-dibromocoumarin-3-yl (b), 4-BuCeHy (c);
4-PhC6H4 (d), coumarin—3—y1 (e), 4-M6C5H4 (f), 3,4-C12C6H3 (g), 2-HOC6H4 (h), Ph (i), 2,4-M62C6H3 (j), 4-C1C6H4 (k),
4-BrC¢H, (1), 4-MeOC¢H, (m); III, R = H, X = O, R' = cyclopropyl (a), 6,8-dibromocoumarin-3-yl (b), 4-BuC¢H, (c),
4-PhCg¢H, (d), coumarin-3-yl (e), 4-MeCsHy (f), 3,4-CLCH; (g), 2-HOCGH, (h); R = Me, X = O, R' = 4-BuC¢H;, (i), Ph (j),
cyclopropyl (k), 4-PhCsH, (1), 2,4-Me,CgH; (m), coumarin-3-yl (m), 4-MeC¢Hy (0), 3,4-CL,C¢H; (p), 4-CIC¢Hs (q),
4-BrC¢H, (r); R =H, X = S, R' = cyclopropyl (s), 4-PhCH, (t), coumarin-3-yl (u), 4-MeOCqH, (V).

of compound IIlh corresponded to the “nitrogen
rule” [18], and the existence of the ion [M + 2]
indicated the presence of the sulfur atom in the
molecule [19].

When comparing the yields of the compounds III
prepared according to the methods @ and b it is seen
(Table 1) that in the first case they are smaller
obviously due to occurrence of the side reactions. The
method a possesses a special synthetic importance
because in some cases the aryl(hetaryl)methylidene-
cyanothioacetamides, which are necessary for the
Hantzsch method implementing, failed to be isolated
because of their easy dimerization [20], and alkyl-
methylidenecyanothioacetamides are hitherto un-
known. Note that the organic compounds containing
thiazole moiety are of special interest due to their wide
occurrence in nature [21]. In particular, 4-(3-cou-

marinyl)thiazoles are known as phosphors [22], and 5-
arylthiazoles show fungicidal [23], antiviral [24, 25]
and anti-enzymatic [26, 27] activity.

EXPERIMENTAL

IR spectra were recorded on a X-29 spectrometer
(from mulls in mineral oil). '"H NMR spectra of the
DMSO-ds or CDCI; solutions were registered on a
Bruker WP-100SY (100 MHz, IIa, IIIc—IIIf, ITTk-
IITu), Gemini-200 (200 MHz, I1lv), Bruker AM-300
(300 MHz, I1Ib), Varian Mercury-400 (400 MHz, I1Ii,
I11j), Bruker DR-500 (500 MHz, IITh), and Bruker
AM-300 (300 MHz, IIIg) spectrometers, internal
reference TMS. Mass spectra were taken on a Kratos
MS-890 spectrometer (EI, 70 eV) with a direct input of
the sample into the ion source. Melting points were
determined on a Koeffler heating block. The reaction
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Table 1. Yields, melting points, and elemental analysis data of compounds ITla—IIlv
Comp. Yield, %, mp, Found, % Formula Calculated, %
no. method a/b °C C H N C H N

IIa 61/75 82 64.32 4.08 11.47 | Ci3H0N,0OS 64.44 4.16 11.56
IIb 68/74 218-220 45.01 1.42 5.45 | CyoHgBrN,OsS 45.27 1.60 5.56
IIe 70/81 70-72 71.72 5.31 8.25 | CyH3sN,0S 71.83 5.43 8.38
111d 75/88 169-171 74.33 4.11 7.75 | CxH14N,OS 74.55 3.98 7.90
Ile 69/76 219-221 65.77 3.04 7.96 | Ci9H oN,O;S 65.89 291 8.09
IIf 65/70 139-141 69.72 3.99 9.41 | CsH;2N,0S 69.84 4.14 9.58
I11g 78/90 170-172 55.20 2.11 7.89 | CisHsCLN,OS 55.35 232 8.07
I1Th 60/72 169-170 65.14 3.31 937 | CigHioNLO,S 65.29 3.42 9.52
IIIi 73/88 91-93 72.24 5.66 7.95 | CyHy0N,0S 72.38 5.79 8.04
111 64/78 128-130 69.70 3.96 9.42 | CsH;2N,0S 69.84 4.14 9.58
11k 61/70 70-71 65.57 4.62 10.80 | C4H2N,0S 65.60 4.72 10.93
111 85/91 161-163 75.09 422 7.48 | Cy;3H;6N,OS 74.98 4.38 7.60
IIIm 62/80 110-112 71.06 491 8.65 | CioHsN,0OS 71.22 5.03 8.74
IIIn 73/84 173-175 66.48 3.19 7.58 | CyH2N,05S 66.66 3.36 7.77
I1lo 69/75 138-140 70.42 4.55 897 | CisHuuN,0S 70.56 4.61 9.14
IIp 61/77 145-147 56.39 2.84 7.66 | Ci7H;¢CLN,OS 56.52 2.79 7.75
IlIq 72/84 141-143 62.37 3.22 8.42 | Ci7H,,CIN,0OS 62.48 3.39 8.57
IIr 65/80 133-135 54.86 3.07 7.38 | Ci;H;1BrN,OS 55.00 2.99 7.55
I1Is 79/80 105-107 60.29 3.77 10.71 | Ci3H N,S; 60.44 3.90 10.84
111t 84/93 190-191 71.28 3.66 7.43 | CuHIN,S, 71.32 3.81 7.56
ITu 66/72 215-217 62.86 2.59 7.64 | CioHioN20,S, 62.97 2.78 7.73
v 64/69 153-155 62.81 3.62 8.54 | Ci;H;pNLOS, 62.94 3.73 8.63

Table 2. Parameters of IR and 'H NMR spectra of compounds ITla—IIIv

Comp. | V(C=N, Ox, ppm (J, FH2)

no. |C=0),cm'’ I—%li:)li 1(11{1’;)5’) Other signals

11 F) 2211 7.96,7.38 |0.78-1.06 m (4H, 2CH,), 2.11 m (1H, CH), 6.74 d.d (1H, H*, furan, J 2.4, J 3.1),
7.31d (1H, H?, furan, J 2.9), 8.09 d (1H, H>, furan, J 1.2)

IIb | 2215,1718 | 8.12,8.05 |6.79d.d (1H, H*, furan, J2.9,.J2.9), 7.32 d (1H, H’, furan, J 2.9), 7.99 d (1H, H’,
furan, J 1.2), 8.01 s (1H, H’, coumarin), 8.48 s (1H, H’, coumarin), 8.81 s (1H, H*,
coumarin)

Ilc 2229 8.16,8.07 |0.89t(3H, CH;,J7.2), 1.11-1.72 m (4H, 2CH,), 2.60 t (2H, CH,, J 6.0), 6.83 d.d
(1H, H*, furan, J 2.4, J2.9), 7.37 d (1H, H’, furan, J 2.9), 7.26 d (2H, Hx,, J 7.0),
7.91 d (2H, Ha,, J 7.0), 8.00 d (1H, H, furan, J 1.2)

IId 2220 8.27,8.15 |6.82d.d (1H, H, furan, J2.4,J3.2),7.31 d (1H, H’, furan, J 2.9), 7.35-7.49 m (3H,
Hyy), 7.55-7.72 m (2H, Hyy), 7.77 d (2H, Hy,, J 7.1), 8.01 d (2H, Hy,, J 7.1), 8.07 d
(1H, H’, furan, J 1.2)

Ille | 2219,1722 | 8.44,8.14 |6.81d.d (1H, H*, furan, J 2.4, J 3.0), 7.21-7.47 m (3H, H*', coumarin; H>, furan),
7.62 d (1H, H®, coumarin, J 8.0), 7.86 d (1H, H’, coumarin, J 8.0), 8.01 d (1H, H’,
furan, J 1.2), 8.77 s (1H, H*, coumarin)

RUSSIAN JOURNAL OF GENERAL CHEMISTRY Vol. 85 No. 4 2015



864

Table 2. (Contd.)

DYACHENKO

Comp. | V(C=N, Or, ppm (J, F2)

no. |C=0),cm'’ I—%li;li 1(11{1’;)5’) Other signals

I1If 2202 8.23,8.12 |2.4s(3H, CHs), 6.83 d.d (1H, H*, furan, J 2.4, J3.1), 7.33 d (1H, H>, furan, J 2.8),
7.28 d (2H, Ha,, J 7.7), 7.91 d (2H, Hy,, J 7.7), 8.01 d (1H, H>, furan, J 1.3)

IlIg 2215 8.06,8.02 |7.24 d.d (1H, H*, furan, J 2.4, J2.4), 7.55 s (1H, Hy,), 7.69 d (1H, H’, furan, J 2.8),
7.72 d (1H, Ha,, J 7.4), 7.76 d (1H, Ha,, J 7.4), 7.91 d (1H, H®, furan, J 1.3)

IlTh | 3606 (OH), | 8.18,7.93 |6.70 d.d (1H, H*, furan, J 1.8,.J2.0), 6.83-6.96 m (3H, Hy,), 7.15 t (1H, Hu,, J 7.0),

2227 7.32 d (1H, H?, furan, J 3.6), 8.07 d (1H, H>, furan, J 1.3), 10.37 br. s (1H, OH)

INTi 2216 8.11,8.04 |0.88t(3H, CHs,J7.3), 1.14-1.72 m (4H, 2CH,), 2.41 s (3H, CH3), 2.58 t (2H, CH,,
J7.1), 6.46 d (1H, H’, furan, J 2.9), 7.24 d (1H, H*, furan, J2.9), 7.28 d (2H, Hy,, J
7.1),7.89d (2H, Hpa,, J 7.1)

I11j 2220 8.22,8.07 |2.43s(3H, CH), 6.49 d (1H, H*, furan, J2.9), 7.28 d (1H, H?, furan, J 2.9), 7.39 t
(1H, Ha,, J 6.9), 7.47 t 2H, Hy,, J 6.9), 8.02 d (2H, Hy,, J 7.0)

Ik 2219 7.87,7.36  |0.81-1.07 m (4H, 2CH,), 1.99-2.27 m (1H, CH), 2.42 s (3H, CH3), 6.47 d (1H, H*,
furan, J 2.9), 7.24 d (1H, H’, furan, J 2.9)

I 2203 8.25,8.00 |2.44s (3H, CH;), 6.51 d (1H, H*, furan, J 3.0), 7.31 d (1H, H’, furan, J 3.0), 7.41—
7.62 m (2H, Hy,), 7.68-7.89 m (5H, Hy,), 8.08 d (2H, Hy,, J 7.6)

11 2214 7.98,7.79 |2.31s(3H, CHs), 2.42 s (6H, 2CH3), 6.48 d (1H, H*, furan, J 3.0), 7.08 d (1H, Hy,,

m J8.5),7.12 s (1H, Hy,), 7.26 d (1H, H?, furan, J 3.0), 7.54 d (1H, Hp,, J 8.5)

IIn | 2202, 1719 | 8.44,8.06 |2.44s(3H, CHs), 6.52 d (1H, H*, furan, J 3.0), 7.26 d (1H, H>, furan, J 3.0), 7.38 t
(1H, H’, coumarin, J 8.0), 7.43 d (1H, H>, coumarin, J 8.0), 7.24 t (1H, H®,
coumarin, J 8.0), 7.91 d (1H, H®, coumarin, J8.0), 8.81 s (1H, H*, coumarin)

111 0) 2211 8.10,8.03 |2.34s (3H, CH;), 2.42 s (3H, CHs), 6.48 d (1H, H*, furan, J 3.0), 7.19 d (1H, H’,
furan, J 3.0), 7.24 d (2H, Ha,, J 7.7), 7.89 d (2H, Hyu,, J 7.7)

IIp 2218 8.24,8.15 |6.49d (1H, H*, furan, J 3.0), 2.45 s (3H, CH3), 7.32 d (1H, H>, furan, J 3.0), 7.67 d
(1H, Hy,, J 8.4), 7.98 d (1H, Hy,, J 8.4), 8.10 s (1H, Hy,)

IlIq 2209 8.24,8.01 |2.43s(3H, CH;), 6.52d (1H, H*, furan, J3.1), 7.28 d (1H, H>, furan, J3.1), 7.51 d
(2H, Ha,, J 8.6), 7.98 d (2H, Hy,, J 8.6)

IIr 2214 8.26,8.05 |2.43 s (3H, CHs), 6.51 d (1H, H*, furan, J2.9), 7.29 d (1H, H®, furan, J 2.9), 7.65 d
(2H, Ha,, J 7.5), 7.95 d (2H, Hy,, J 7.5)

IITs 2228 8.41,7.38 |0.85-1.07 m (4H, 2CH,), 1.99-2.34 m (1H, CH), 7.29 d.d (1H, H*, thiophene, J 6.1,
J4.5),7.93d (1H, H, thiophene, J 4.6), 8.03 d (1H, H, thiophene, J 3.7)

110t 2226 8.64,833 |6.92d (2H, Hy,, J 8.4), 7.28-7.54 m (4H, Hy,), 7.69-8.21 m (6H, Hy,)

MIu | 2221, 1712 | 8.51,8.47 |7.22-7.48 m (2H, Hya,), 7.59-7.66 m (1H, Hy,), 7.78 m (3H, Ha,), 8.04 d (1H, H’,
thiophene, J 3.8), 8.74 s (1H, H*, coumarin)

v 2217 8.44,8.15 |3.84s(3H, CH;), 7.17 d (2H, Ha,, J 8.0), 7.32 d.d (1H, H*, thiophene, .J 5.8, J 3.4),
7.91 d (1H, H?, thiophene, J 4.5), 8.04 d (2H, H,,, J 8.0), 8.22 d (1H, H>, thiophene,
J3.7)

progress and the purity of the obtained compounds
were monitored by TLC on Silufol UV-254 plates,
eluting with acetone—hexane (3:5) and detecting with
iodine vapor or UV irradiation.

2,6-Diamino-4-hetaryl-4 H-thiopyran-3,5-dicarbo-
nitriles Ia—I¢ and 3-hetarylmethylidenecyanothioacet-

amides VIIa—VIlc were prepared by the proce-dures
reported in [28] and [29], respectively.

2-[4-Aryl(hetaryl, cyclopropyl)thiazol-2-yl]-3-
hetarylacrylonitriles (IIIa-IIlv). a. A mixture of
10 mmol of thiopyran I, 10 mmol of a-bromoketone
II, and 1.4 mL (10 mmol) of triethylamine in 25 mL of
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2-propanol was refluxed for 8 h and filtered. After 48 h
the precipitate was separated, washed with 2-propanol
and hexane, and recrystallized from butanol.

b. A mixture of 10 mmol of acrylic acid thioamide
VII and 10 mmol of a-bromoketone II in 25 mL of
DMF was stirred at 20°C for 30 min and then left
standing for 24 h. The reaction mixture was diluted
with an equal volume of water, and the resulting
precipitate was filtered off. The melting points and Ry
values of compounds IIIa—IIlv obtained were identical
to those of the samples synthesized by the method a.

Mass spectrum of compound ITh, m/z (1, %): 296
[M+2]"(4),295 [M+ 1] (16), 293 [M — 1] (15), 266
(14), 253 (95), 240 (31), 121 (75), 89 (27), 77 (22), 63
(20), 51 (14), 39 (13).

REFERENCES

1. Sharanin, Yu.A., Promonenkov, V.K., Shestopalov, A.M.,
Nesterov, V.N., Melenchuk, S.N., Shklover, V.E., and
Struchkov, Yu.T. Zh. Org. Khim., 1989, vol. 25, no. 3,
p. 622.

2. Dyachenko, V.D. and Litvinov, V.P., Zh. Org. Khim.,
1998, vol. 34, no. 4, p. 592.

3. Matrosova, S.V., Zav’yalova, V.K., Litvinov, V.P., and
Sharanin, Yu.A., Izv. Akad. Nauk SSSR, Ser. Khim.,
1991, no. 7, p. 1643.

4. Dyachenko, V.D., Krivokolysko, S.G., Sharanin, Yu.A.,
and Litvinov, V.P., Khim. Geterotsikl. Soed., 1997,
no. 7, p. 909.

5. Elgemeie, G.E.H., Mohamed, S.M.M., Sherif, Sh.M.,
and Elnagdi, M.H., Heterocycles, 1985, vol. 23, no. 12,
p- 3107. DOI: 10.3987/R-1985-12-3107.

6. Abdel-Latif, F.F., Bull
vol. 62, no. 11, p. 3768.

7. Elgemeie, G.E., Sherif, Sh.M., Abd-El, M.A.F., and
Elnagdi, M.H., Z. Naturforsch., 1986, vol. 41, no. 6,
p. 781.

8. Shams, H.Z., Elkholy, Y.M., Ibrahim, N.S., and
Elnagdi, M.H., J. Prakt. Chem., 1988, vol. 330, no. 5,
p. 817.

9. Shestopalov, A.M., Sharanin, Yu.A., and Litvinov, V.P.,
Zh. Org. Khim., 1991, vol. 27, no. 6, p. 1349.

10. Sharanin, Yu.A. and Shestopalov, A.M., Zh. Org.
Khim., 1989, vol. 25, no. 6, p. 1331.

11. Dyachenko, V.D., Russ. J. Org. Chem., 2007, vol. 43,
no. 2, p. 271. DOI: 10.1134/S1070428007020194.

12. Dyachenko, V.D. and Dyachenko, A.D., Russ. J. Org.
Chem., 2007, vol. 44, no. 3, p. 412. DOI: 10.1134/
S1070428008030172.

Chem. Soc. Japan, 1989,

13. Dyachenko, V.D. and Rylskaya, T.A., Russ. J. Gen.
Chem., 2011, vol. 81, no. 1, p. 160. DOI:10.1134/
S1070363211010312.

14. Dyachenko, V.D. and Rylskaya, T.A., Chem. Hetero-
cycl. Compd., 2013, vol. 49, no. 6, p. 897. DOI:
10.1007/s10593-013-1323-0.

15. Dyachenko, V.D., Chernega, A.N., and Garasevich, S.G.,
Russ. J. Gen. Chem., 2005, vol. 75, no. 10, p. 1610.
DOI: 10.1007/s11176-005-0475-8.

16. Dyachenko, V.D., Ukr. Khim. Zh., 2008, vol. 74, no. 10,
p. 100.

17. Dyachenko, V.D., Krivokolysko, S.G., and Litvinov, V.P.,
Mendeleev Commun., 1998, no. 1, p. 23. DOI: 10.1070/
MC1998v008n01ABEH000816.

18. Zaikin, V.G., Varlamov, A.V., Mikaya, A.l, and
Protasov, N.S., Osnovy mass-spectrometrii organiches-
kikh soedinenii (Fundamentals of Mass Spectrometry of
Organic Compounds), Moscow: MAIK Nauka Inter-
periodika, 2001.

19. Silverstein, R.M., Webster, F.X., and Kiemle, D.,
Spectrometric Identification of Organic Compounds,
Wiley, 2009.

20. Brunskill, J.S.A., De, A., and Ewing, D.F., J. Chem.
Soc. Perkin Trans. 1, 1978, no. 6, p. 629.

21. Comprehensive Organic Chemistry, Barton, D. and
Ollis, W.D., Eds., Oxford: Pergamon, 1979.

22. Karasev, A.A., Novikov, A.IL., and Shilo, O.P., Mezhvuz.
Nauchn. Sb. “Karbonil’nye soedineniya v sinteze
geterotsyklov”, Saratov, 1989, Pt. 1, p. 29.

23. Haap, W., Holzl, W., Ochs, D., Puchtler, K., and
Schnyder, M., EP Patent 1103180, 2001.

24. Bender, W., Betz, U., Kleymann, G., Baumeister, J.,
Eckenberg, P., Fischer, R., Handke-Ergueden, G.,
Hendrix, M., Henninger, K., Jensen, A., Keldenich, J.,
Reefschloger, J., Schmidt, T., Schneider, U., and
Weber, O., Germany Patent 10210319, 2003.

25. Talley, J.J., Carfer, J.S., Collius, P.W., Kramer, S.W.,
Penning, T.D., Rogier, D.J., and Rogers, R.S., US
Patent 5668161, 1997.

26. Romeo, J.G., Salerno, L., Milla, P., Siracusa, M., Cattel, L.,
and Russo, F., Pharmazie, 1999, vol. 54, p. 19.

27. Hellendal, B., Lanski, A., Redenbach-Muller, B., Bach, A.,
Unger, L., Teschendorf, H.-U., and Vike, K., RU Patent
97102155/14, 1999.

28. Sharanin, Yu.A., Shestopalov, A.M., Nesterov, V.N.,
Melenchuk, S.N., Promonenkov, V. K., Shklover, V.E.,
Struchkov, Yu.T., and Litvinov, V.P., Zh. Org. Khim.,
1989, vol. 25, no. 6, p. 1323.

29. Grinshtein, V.Ya. and Sherin’, L.A., Izv. Akad. Nauk
Latv. SSR, Ser. Khim., 1963, no. 4, p. 469.

RUSSIAN JOURNAL OF GENERAL CHEMISTRY Vol. 85 No. 4 2015




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /RUS (Pfeps)
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [14400.000 14400.000]
>> setpagedevice


