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Cephalaria kotschyi Boiss. et Hoh. (Dipsacaceae) is an endemic plant of the Caucasus region growing in Azerbaijan.
Earlier phytochemical studies reported the isolation of triterpene saponins, flavonoids, and gentianine type alkaloids from the
roots and flowers of C. kotschyi [1–7]. In our previous study we described the isolation of the iridoid glycosides loganin and
gentiopicroside from the roots of this plant [8].

Herein we report, together with the gentiopicroside and loganin described previously, the isolation of three iridoid
and secoiridoid glycosides: loganic acid [9], swertiamarin [10], and cantleyoside [11]; two furofuranic lignans: prinsepiol
glycoside [12] and 8-hydroxypinoresinol-4�-O-�-D-glucoside [13]; and two triterpene saponins: giganteoside J� [14] and
dipsacoside B [15], from an investigation of the chemical constituents of the roots of C. kotschyi. The plant was collected in the
Lerik region of Azerbaijan in September 2005. A voucher specimen (C 8131005) was deposited at the herbarium of the
Botanical Institute, Academy of Science, Azerbaijan.

Air-dried roots (100 g) were extracted by percolation at room temperature with MeOH (1 L for 24 h), and the obtained
solution was concentrated under vacuum. The MeOH extract (5 g) was submitted to flash column chromatography on polyamide
MN SC 6 Macherey Nagel® (70 �m), using a step gradient of H2O–MeOH of 90:10, 50:50, and 0:100, to give 3 main fractions
(F1–F3). Fraction F1 was further purified by low-pressure liquid chromatography on Prepamatic Chromatospac 10 (Jobin
Yvon) with Lichroprep RP18 Merck® (25–40 �m). A step gradient of H2O–MeOH (100:0; 90:10; 80:20; 70:30; 67:33; 65:35;
62:38; 60:40; 50:50; and 0:100, 1 L for each) allowed us to obtain 20 fractions, Sp1–Sp20. Fractions Sp2, Sp5, Sp7, Sp9, and
Sp16 afforded respectively loganic acid (18 mg), swertiamarin (73 mg), gentiopicroside (250 mg), loganin (75 mg), and
cantleyoside (230 mg). Purification of fractions Sp12 and Sp13 by means of preparative high-performance liquid chromatography
on a Symmetry C18 column (5 �m, 250 � 4.6, waters®), using H2O–MeOH (75:25), yielded prinsepiol glycoside (20 mg) and
8-hydroxypinoresinol glycoside (18 mg) respectively. Fraction F2 (1 g) was fractionated by silica gel CC using
CH2Cl2–MeOH–H2O (50:16:3) and (30:13:3) successively as eluent to give dipsacoside B (30 mg) and giganteoside J� (30 mg).
The structural elucidations of the obtained compounds were performed by spectroscopic analysis, including 2D NMR data,
and confirmed by comparison with the previously reported data. NMR spectra were recorded in CD3OD (�� ppm) on a Bruker
DRX 500 spectrometer operating at 500.13 MHz and 125.13 MHz.

All the isolated compounds, except loganin and gentiopicroside, have been reported for the first time from C. kotschyi.
The iridoid glycosides loganin, loganic acid, and cantleyoside of Cephalaria and other genus of the Dipsacaceae family [16–
20] have been previously reported. These compounds are used as chemosystematic markers for  plants of the Dipsacaceae
family.  The  secoiridoid  swertiamarin  has  been  previously  isolated  from  Dipsacaceae  [17].  The prinsepiol glycoside of
C. ambrosioides has  already been reported [20]. The 8-hydroxypinoresinol glycoside is reported for the first time from
Dipsacaceae family.
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Loganic Acid. C16H24O10, white amorphous powder. 1H NMR (400.13 MHz, CD3OD,	�, ppm, J/Hz): 7.20 (1H, s,
H-3), 5.20 (1H, d, J = 4.2, H-1), 4.66 (1H, d, J = 7.9, H-1�), 4.05 (1H, br.t, J = 4.2, H-7), 3.90 (1H, d, J = 11.5, H-6�), 3.68 (1H,
dd, J = 11.5, 5.0, H-6�), 3.39 (1H, t, J = 9.0, H-3�), 3.33 (2H, m, H-4�, H-5�), 3.21 (1H, dd, J = 8.9, 7.8, H-2�), 3.13 (1H, br.q,
J = 7.7, H-5), 2.24 (1H, dd, J = 7.8, 3.7, H-6), 1.99 (1H, td, J = 9.0, 4.3, H-9), 1.89 (1H, m, H-8), 1.70 (1H, ddd, J = 13.7, 7.7,
4.2, H-6), 1.10 (3H, d, J = 6.9, H-10).

13C NMR  (100.62 MHz, CDCl3,	�, ppm):   99.88 (C-1�),  97.21 (C-1),  78.29 (C-5�),  78.01 (C-3�),  75.25  (C-7),
74.80 (C-2�), 71.62 (C-4�), 62.75 (C-6�), 46.83 (C-9), 42.74 (C-6), 42.09 (C-8), 32.93 (C-5), 13.54 (C-10), C-3, C-4, C-11: no
observed.

Swertiamarin. C16H22O10, yellowish amorphous powder. 1H NMR (400.13 MHz, CD3OD,	�, ppm, J/Hz): 7.65 (1H,
s, H-3), 5.70 (1H, s, H-1), 5.46 (1H, dt, J = 17.0, 9.5, H-9), 5.38 (1H, dd, J = 17.0, 2.0, H-10), 5.31 (1H, dd, J = 9.8, 2.0, H-10),
4.78 (1H, ddd, J = 13.0, 10.8, 2.4, H-7), 4.66 (1H, d, J = 7.9, H-1�), 4.36 (1H, br.dd, J = 10.8, 4.8, H-7), 3.92 (1H, dd, J = 12.0,
1.4, H-6�), 3.68 (1H, dd, J = 12.0, 5.8, H-6�), 3.39 (1H, t, J = 9.0, H-3�), 3.34 (1H, m, H-5�), 3.30 (1H, t, J = 9.0, H-4�), 3.21 (1H,
dd, J = 8.9, 7.8, H-2�), 2.94 (1H, d, J = 9.4, H-8), 1.93 (1H, td, J = 13.9, 5.1, H-6), 1.76 (1H, br.d, J = 13.9, H-6).

13C NMR (100.62 MHz, CDCl3,	�, ppm):	168.0 (C-11), 154.78 (C-3), 133.84 (C-8), 121.18 (C-10), 108.88 (C-4),
100.23 (C-1�), 99.09 (C-1), 78.53 (C-5�), 77.80 (C-3�), 74.43 (C-2�), 71.41 (C-4�), 65.95 (C-7), 64.27 (C-5), 62.57 (C-6�),
51.94 (C-9), 33.73 (C-6).

Cantleyoside. C33H46O19, white amorphous powder. 1H NMR (400.13 MHz, CD3OD,	�, ppm, J/Hz): 9.40 (1H, s, H-7��),
7.55 (1H, d, J = 1.4, H-3��), 7.44 (1H, br.s, H-3), 5.53 (1H, d, J = 4.7, H-1��), 5.29 (1H, d, J = 4.9, H-1), 5.28 (1H, dd, J = 17.2,
1.0, H-10��), 5.25 (1H, dd, J = 10.3, 1.0, H-10��), 5.20 (1H, t, J = 5.0, H-7), 4.71 (1H, d, J = 7.8, H-1���), 4.68 (1H, d, J = 7.9,
H-1�), 3.92 (2H, dd, J = 11.9, 1.8, H-6� and 6���), 3.71 (3H, s, OCH3), 3.68 (2H, dd, J = 11.9, 6.0, H-6� and 6���), 3.48 (1H, q,
J = 6.0, H-5��), 3.39 (2H, t, J = 8.9, H-3� and 3���), 3.28 (4H, m,  H-4�, 5�, 4��� and 5���), 3.21 (2H, dd, J = 8.9, 7.8, H-2� and 2���),
3.10 (1H, q, J = 8.0, H-5), 2.77 (1H, m, H-9��), 2.74 (1H, m, H-6��), 2.55 (1H, dd, J = 17.5, 6.3, H-6��), 2.29 (1H, dd, J = 14.5,
7.5, H-6), 2.14 (1H, m, H-8 and 8��), 2.07 (1H, td, J = 8.7, 5.0, H-9), 1.75 (1H, ddd, J = 14.5, 7.7, 5.0, H-6), 1.07 (1H, d, J = 6.8,
H-10).

13C NMR (100.62 MHz, CDCl3,	�, ppm):	  203.13 (C-7��),  169.35 (C-11),  167.97 (C-11��), 153.90 (C-3��), 152.61
(C-3), 134.94 (C-8��), 120.54 (C-10��), 113.11 (C-4), 110.26 (C-4��), 100.20 (C-1���), 100.03 (C-1�), 97.57 (C-1), 97.44 (C-1��),
78.42a (C-5�), 78.38a (C-7), 78.34 (C-5���), 77.98 (C-3� and 3���), 74.71b (C-2�), 74.63b (C-2���), 71.59c (C-4���), 71.55c (C-4�),
62.77 (C-6� and 6���), 51.76 (OCH3), 47.09 (C-9), 45.63 (C-6��), 45.37 (C-9��), 41.08 (C-8), 32.69 (C-5), 27.78 (C-5��), 13.85
(C-10). Superscripts a, b, c indicate that the assignments may be interchanged.

Prinsepiol Glycoside. C26H32O13, white amorphous powder. 1H NMR (400.13 MHz, CD3OD,	�, ppm, J/Hz): 7.16
(1H, d, J = 8.2, H-5�), 7.13, (1H, br.s, H-2�), 7.06 (1H, br.s, H-2), 6.96 (1H, br.d, J = 8.2, H-6�), 6.86 (1H, br.d, J = 8.0, H-6),
6.79 (1H, d, J = 8.0, H-5), 5.03 (1H, s, H-7�), 4.99 (1H, s, H-7), 4.90 (1H, d, J = 7.8, H-1��), 4.14 (1H, dd, J = 9.4, H-9�), 4.13
(1H, d, J = 9.4, H-9), 4.00 (2H, dd, J = 9.4, H-9 and 9�), 3.90 (3H, s, OCH3-3�), 3.88 (3H, s, OCH3-3), 3.87 (1H, m, H-6��), 3.51
(1H, dd, J = 8.9, 7.8, H-2��), 3.41 (2H, m, H-3�� and 4��), 3.47 (1H, m, H-5��), 3.70 (1H, dd, J = 11.5, 5.0, H-6��).

13C NMR (100.62 MHz, CDCl3,	�, ppm):	150.42 (C-3�), 148.66 (C-3), 147.66a (C-4�), 147.50a (C-4), 133.24 (C-1�),
129.52 (C-1), 121.61 (C-6), 121.38 (C-6�), 117.44 (C-5�), 115.59 (C-5), 113.51 (C-2�), 112.83 (C-2), 102.79 (C-1��), 89.28
(C-8), 89.13 (C-7 and 8�), 88.80 (C-7�), 78.22 (C-5��), 77.84 (C-3��), 76.80 (C-9�), 76.72 (C-9), 74.91 (C-2��), 71.34 (C-4��),
62.51 (C-6��), 56.70 (OCH3-3�), 56.37 (OCH3-3). The superscripta indicates that the assignments may be interchanged.

8-Hydroxypinoresinol Glycoside. C26H32O12, white amorphous powder. 1H NMR (400.13 MHz, CD3OD,	�, ppm,
J/Hz):	7.17 (1H, d, J = 8.3, H-5�),	7.14 (1H, d, J = 1.8, H-2�), 7.06 (1H, d, J = 1.7, H-2), 6.99 (1H, dd, J = 8.3, 1.8, H-6�), 6.86
(1H, dd, J = 8.1, 1.7, H-6), 6.80 (1H, d, J = 8.1, H-5), 4.91 (1H, d, J = 7.8, H-1��), 4.90 (1H, d, J = 8.3, H-7�), 4.69 (1H, s, H-7), 4.49
(1H, dd, J = 9.2, 6.3, H-9�), 4.07 (1H, dd, J = 9.3, H-9), 3.89 (3H, s, OCH3-3�), 3.88 (3H, s, OCH3-3), 3.87 (2H, m, H-9 and 6��),
3.79 (1H, dd, J = 9.2, 6.3, H-9�), 3.70 (1H, dd, J = 11.5, 5.0, H-6��), 3.49 (1H, dd, J = 8.9, 7.8, H-2��), 3.44 (1H, m, H-3��), 3.42
(1H, m, H-4�� and 5��), 3.04 (1H, ddd, J = 8.5, 6.1, 4.2, H-8�).

13C NMR (100.62 MHz, CDCl3,	�, ppm):	150.93 (C-3�), 148.69 (C-3), 147.56a (C-4 or 4�), 147.50a (C-4 or 4�),
137.23 (C-1�),  129.01 (C-1), 121.55 (C-6), 120.19 (C-6�), 117.93 (C-5�), 115.64 (C-5), 112.73 (C-2), 111.90 (C-2�), 102.79
(C-1��),  92.79 (C-8),  89.28 (C-7), 87.33 (C-7�), 78.20 (C-5��), 77.83 (C-3��), 76.17 (C-9), 74.89 (C-2��), 72.06 (C-9�), 71.32
(C-4��), 62.51 (C-8� and 6��), 56.71 (OCH3-3�), 56.37 (OCH3-3). The superscripta indicates that the assignments may be
interchanged.

Giganteoside J�����. C65H106O31, white amorphous powder. 1H NMR (400.13 MHz, CD3OD,	�, ppm): Aglycone:	5.28
(1H, m, H-12), 3.64 (1H, m, H-3), 3.52 (1H, m, H-23), 3.37 (1H, m, H-23), 2.85 (1H, m, H-18), 2.04 (1H, m, H-16), 1.90 (2H,
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m, H-11), 1.88 (1H, m, H-2), 1.77 (1H, m, H-2), 1.74 (1H, m, H-15), 1.72 (2H, m, H-16 and 22), 1.68 (1H, m, H-19), 1.63 (2H,
m, H-9 and 22), 1.62 (1H, m, H-1), 1.59 (1H, m, H-7), 1.49 (1H, m, H-6), 1.38 (1H, m, H-21), 1.34 (1H, m, H-6), 1.27 (1H, m,
H-7), 1.25 (1H, m, H-5), 1.23 (1H, m, H-21), 1.18 (1H, m, H-19), 1.17 (3H, s, H-27), 1.10 (1H, m, H-15), 0.99 (1H, m, H-1),
0.97 (3H, s, H-25), 0.94 (3H, s, H-30), 0.91 (3H, s, H-29), 0.79 (3H, s, H-26), 0.70 (3H, s, H-24); Sugars: 28-O-Glc1: 5.39
(1H, m, H-1), 4.15 (1H, m, H-6), 3.81 (1H, m, H-6), 3.55 (1H, m, H-5), 3.52 (1H, m, H-4), 3.47 (1H, m, H-3), 3.40 (1H, m, H-2);
Glc-2: 4.36 (1H, m, H-1), 3.87 (1H, m,  H-6), 3.71 (1H, m, H-6), 3.42 (1H, m, H-3), 3.36 (1H, m, H-4), 3.30 (1H, m, H-5), 3.27
(1H, m, H-2); 3-O-Ara: 4.54 (1H, m, H-1), 3.87 (1H, m, H-5), 3.83 (1H, m, H-4), 3.70 (1H, m, H-3), 3.68 (1H, m, H-2), 3.55
(1H, m, H-5); Rha1: 5.14 (1H, m, H-1), 4.26 (1H, m, H-2), 3.91 (1H, m, H-5), 3.90 (1H, m, H-3), 3.59 (1H, m, H-4), 1.29 (3H,
m, H-6); Glc3: 4.56 (1H, m, H-1), 3.90 (1H, m, H-6), 3.72 (1H, m, H-6), 3.55 (1H, m, H-3), 3.39 (1H, m, H-4), 3.44 (2H, d,
H-2 and 5); Rha 2: 5.17 (1H, m, H-1), 4.00 (2H, m, H-2 and 5), 3.75 (1H, m, H-3), 3.42 (1H, m, H-4), 1.28 (3H, d, H-6).

13C NMR (100.62 MHz, CDCl3,	�, ppm):	Aglycone:	178.00 (C-28), 144.30 (C-13), 123.20 (C-12), 82.60 (C-3),
64.20 (C-23), 48.30 (C-9), 47.80 (C-5), 47.60 (C-17), 46.70 (C-19), 43.40 (C-4), 42.50 (C-14), 42.00 (C-18), 40.00 (C-8),
39.10 (C-1), 37.20 (C-10), 34.50 (C-21), 33.30 (C-29), 32.80 (C-7), 32.60 (C-22), 31.10 (C-20), 28.30 (C-15), 26.20 (C-27),
26.00  (C-2),  24.10 (C-11),  23.80  (C-30),  23.60  (C-16),  18.40  (C-6),  17.40 (C-26), 16.30 (C-25), 13.40 (C-24); Sugars:
28-O-Glc1: 95.10 (C-1), 77.30 (C-3), 76.90 (C-5), 73.10 (C-2), 70.10 (C-4), 69.00 (C-6); Glc2: 103.90 (C-1), 77.20 (C-5),
77.10 (C-3), 74.30 (C-2), 70.70 (C-4), 62.00 (C-6); 3-O-Ara:  104.00 (C-1), 76.50 (C-2), 72.90 (C-3), 68.70 (C-4), 64.80
(C-5); Rha1: 101.20 (C-1), 82.10 (C-3), 71.80 (C-4), 70.40 (C-2), 69.80 (C-5), 17.80 (C-6); Glc3: 104.90 (C-1), 83.40 (C-3),
77.20 (C-5),  77.00  (C-4),  73.30  (C-2),  62.00  (C-6);   Rha2:  102.00 (C-1), 71.60 (C-2 and 3), 69.60 (C-5), 69.20 (C-4),
17.60 (C-6).

Dipsacoside B. C53 H86 O22, white amorphous powder. 1H NMR (400.13 MHz, CD3OD,	�, ppm, J/Hz): Aglycone:
5.41 (1H, t, J = 2.9, H-12), 4.16 (1H, m, H-23), 4.29 (1H, m, H-3), 3.75 (1H, m, H-23), 3.18 (1H, dd, J = 13.0, 3.3, H-18), 2.31
(1H, m, H-15), 2.21 (1H, m, H-2), 2.01 (1H, m, H-16), 1.99 (1H, m, H-2), 1.93 (1H, m, H-11), 1.92 (1H, m, H-16), 1.40 (1H,
m, H-6), 1.91 (1H, m, H-22), 1.77 (1H, m, H-22), 1.76 (1H, m, H-9), 1.73 (1H, m, H-5), 1.72 (1H, m, H-19), 1.70 (1H, m,
H-6), 1.60 (1H, m, H-7), 1.55 (1H, m, H-1), 1.31 (1H, m, H-21), 1.22 (1H, m, H-19), 1.17 (3H, s, H-27), 1.14 (3H, s, H-26),
1.10 (1H, m, H-21), 1.09 (3H, s, H-24), 1.09 (1H, m, H-15), 1.06 (1H, m, H-1), 0.98 (3H, s, H-25), 0.87 (3H, s, H-30), 0.86
(3H, s, H-29); Sugars: 28-O-Glc1: 6.29 (1H, d, J = 8.1, H-1), 4.74 (1H, m, H-6), 4.39 (1H, m, H-6), 4.37 (1H, m, H-4), 4.25
(1H, m, H-3), 4.15 (1H, m, H-2), 4.13 (1H, m, H-5); Glc2: 5.06 (1H, d, J = 7.8, H-1), 4.51 (1H, dd, J = 12.1, 2.4, H-6), 4.38
(1H, m, H-6), 4.24 (1H, m, H-4), 4.22 (1H, m, H-3), 4.03 (1H, t, J = 8.4, H-2), 3.91 (1H, m, H-5); 3-O-Ara: 5.12 (1H, d, J = 6.4,
H-1), 4.60 (1H, dd, J = 8.6, 8.0, H-2), 4.28 (1H, m, H-5), 4.20 (1H, m, H-4), 4.13 (1H, m, H-3), 3.72 (1H, m, H-5); Rha: 6.28
(1H, d, J = 1.3, H-1), 4.76 (1H, m, H-2), 4.71 (1H, m, H-5), 4.67 (1H, dd, J = 9.2, 3.5, H-3), 4.32 (1H, m, H-4), 1.65 (3H,
d, J = 6.2, H-6).

13C NMR (100.62 MHz, CDCl3,	�, ppm)
	Aglycone:	176.90 (C-28), 144.40 (C-13), 123.30 (C-12), 81.40 (C-3),
64.30 (C-23), 48.50 (C-9), 48.10 (C-5), 47.40 (C-17), 46.50 (C-19), 43.80 (C-4), 42.50 (C-14), 42.00 (C-18), 40.20 (C-8),
39.40 (C-1), 37.20 (C-10), 34.30 (C-21), 33.40 (C-29), 33.10 (C-7), 32.90 (C-22), 31.10 (C-20), 28.70 (C-15), 26.60 (C-2),
26.40 (C-27), 24.20 (C-11),  24.00 (C-30), 23.70 (C-16), 18.60 (C-6), 17.90 (C-26), 16.50 (C-25), 14.30 (C-24); Sugars:
28-O-Glc1:  96.00  (C-1),  79.10  (C-3), 78.30 (C-5), 74.30 (C-2), 71.30 (C-4), 69.70 (C-6); Glc2: 105.70 (C-1), 78.80 (C-5
and 3), 75.50  (C-2),  71.80 (C-4),  63.00  (C-6);   3-O-Ara:  104.70 (C-1), 76.20 (C-2), 75.10 (C-3), 69.70 (C-4), 66.00 (C-5);
Rha: 102.10 (C-1), 74.50 (C-4), 72.90 (C-3), 72.70 (C-2), 70.10 (C-5), 18.90 (C-6).

ACKNOWLEDGMENT

The authors wish to thank Fathi Mabrouki for technical support.

REFERENCES

1. A. M. Aliyev, I. S. Movsumov, and E. Kh. Bagirov, Khim. Prir. Soedin., 667 (1975).
2. A. M. Aliyev, I. S. Movsumov, and S.V. Serkerov, Khim. Prir. Soedin., 518 (1975).
3. I. S. Movsumov, A. M. Aliev, E. S. Kondratenko, and N. K. Abubakirov, Khim. Prir. Soedin., 519 (1975).



842

4. I. S. Movsumov and A. M. Aliev, Khim. Prir. Soedin., 804 (1975).
5. A. M. Aliyev and I. S. Movsumov, Khim. Prir. Soedin., 264 (1976).
6. A. M. Aliyev and I. S. Movsumov, Rast. Resur., 17, 4, 602 (1981).
7. A. M. Aliyev and I. S. Movsumov, Azerb. Med. J., 58, 12, 36 (1981).
8. K. Mustafaeva, R. Elias, G. Balansard, T. Suleimanov, V. Mayu-Lede, and Y. Kerimov, Chem. Nat. Comp.,

44, 132 (2008).
9. C. A. Boros and F. R. Stermitz, J. Nat. Prod., 53, 1055 (1990).

10. Y. Ikeshiro and Y. Tomita, Planta Med., 51, 5, 390 (1985).
11. A. Kocsis and L. F. Szabo, J. Nat. Prod., 56, 9, 1486 (1993).
12. A. L. Piccinelli, S. Arana, A. Caceres, B. R. Di Villa, R. Sorrentino, and L. Rastrelli, J. Nat. Prod., 67, 1135 (2004).
13. B. Schumacher, S. Scholle, J. Holzl, N. Khudeir,  S. Hess, and C. Muller, J. Nat. Prod., 65, 1479 (2002).
14. N. Tabatadze, V. Mshviladze, G. Dekanosidze, L. Sviadadze, R. Elias, E. Ollvier, R. Faure, and G. Balansard,

Bull. Georg. Acad. Sci., 171, 296 (2005).
15. H. Yoshimitsu, M. Nishida, M. Okawa, and T. Nohara, Chem. Pharm. Bull., 55, 488 (2007).
16. O. M. Abdallah, Phytochemistry, 30, 2805 (1991).
17. A. Papalexandrou, P. Magiatis, D. Perdetzoglou, A. L. Skaltsounis, I. B. Chinou, and C. Harvala,

Biochem. Syst. Ecol., 3, 91 (2003).
18. H. Tomita and Y. Mouri, Phytochemistry, 42, 239 (1996).
19. D. Godevac, B. Mandic, V. Vajs, V. Tesevic, N. Menkovic, P. Janackovic, and S. Milosavljevic,

Biochem. Syst. Ecol., 34, 890 (2006).
20. S. Pasi, N. Aligiannis, A. L. Skaltsounis, and I. B. Chinou, Nat. Prod. Lett., 16, 365 (2002).


	REFERENCES


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /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 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 /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /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 true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU <>
  >>
  /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 [2834.646 2834.646]
>> setpagedevice


