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Abstract A new one-pot Bischler—Napeiralski type cyclization reaction between
pyridine-1,2-diamines and various carboxylic acids with PPA as catalyst to prepare
pyridobenzodiazepines is proposed. In the new synthetic route, the reaction time is
only one-third of the methods reported. The synthetic strategy provides an efficient
way to prepare novel structurally diversified heterocyclic compounds of pyr-
idobenzodiazepine family with potential pharmaceutical or biological activities.

Keywords Pyridobenzodiazepines - Cyclization - PPA - Catalyst -
Bischler—Napeiralski reaction

Heterocyclic compounds are always considered privileged structures in medicinal
chemistry due to their various biological effects. Pyridobenzodizepine derivatives,
as the prototypical privileged substructures, possess high biological and pharma-
cological activities [1]. For example, 5,11-dihydro-benzo[e]pyrido[2,3-b][1,4]dia-
zepin-6-ones has diverse therapeutic activities including inhibition of HIV-1 reverse
transcriptase and muscarinic receptor inhibition. Pirenzepine (1, Fig. 1), prototyp-
ical the M, selective muscarinic antagonist, is currently marketed as an antiulcer
drug providing safe and unproblematic treatment of duodenal ulcers and gastritis for
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Fig. 1 Some pyridobenzodizepine derivatives with biological and pharmacological activities

many years; AF-DX 116 (2) is the inhibitor of cardio (M,) selective muscarinic
receptor, which shows in vitro a 10-fold higher affinity for receptors of heart than
for those of the cortex (M,); [2-4] Nevirapine (3), the first non-nucleoside inhibitors
of HIV-1 RT, is employed in the treatment of AIDS and AIDS-related complex
(ARC) [5-9]. Moreover, as clozapine-like analogs, 8-chloro-6-(4'-methyl-1-piper-
azinyl)-11H-pyrido[2,3-b] [1,4] benzodiazepine (4) and 8-methyl-6-(4'-methyl-1-
piperaziny1)-11H-pyrido[2,3-b][1,4] benzodiazepine (5) showed the behavioral
features for neuroleptics [10, 11]. Pyridobenzodizepine derivatives have been
extensively studied as potential agents to modulate activities of the central nervous
system and vasopressin V, receptor [12, 13].

Recently, we reported the synthesis of C6-aryl and alkyl substituted pyr-
idobenzodiazepines, which relied on Bischler—Napeiralski-type cyclization reac-
tions as the key transformation step, and the reaction conditions of four equivalents
of POCI; in refluxing acetonitrile were identified for the conversion of pyridines 8
(or 9) to pyridobenzodiazepines 10 (or 11), However, this method requires a long
reaction time [14]. The reaction scheme (1) is shown below.

Here, we report a more effective method of ready access to pyridobenzodiaze-
pines with various carbon-derived substituents at the 6-position of the central
heterocycle core.
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Scheme 1 Efficient alternative route to pyridobenzodiazepine
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Experimental section
General considerations

All commercial reagents were used as received without additional purification.
Melting points were uncorrected. Mass spectra and HPLC (ELSD) data were
recorded on an Agilent 1100 LC/MS-ELSD (Altech) system using a 4.6 x 50 mm
column (5 um) with a linear gradient of 30-90% (v/v) acetonitrile—water with
0.035% trifluoroacetic acid (TFA) over 5 min with a flow rate of 3.5 mL/min.
Analytical TLC was performed using 2.5 x 5 cm plates coated with a 0.25-mm
thickness of silica gel GF,s54. Column chromatography was performed using silica
gel G (200-300 mesh). All '"H NMR spectra (300 or 500 MHz) are reported as
follows: chemical shifts in ppm downfield from TMS as internal standard (¢ scale)
and CDCl; as the solvent. Multiplicities are indicated as the following: multiplicity
[br = broad, s = singlet, d = doublet, ¢ = triplet, ¢ = quartet, m = multiplet, and
coupling constant (Hz)]. All 13C NMR spectra (75 or 125 MHz) were determined
with complete proton decoupling and reported in ppm.

New synthetic route of pyridobenzodiazepine (10)

The synthetic scheme (2) of pyridobenzodiazepine (10) proposed is shown below.

In the new synthetic route, PPA is exployed as the catalyst to speed the reaction.
The preparation of 2-substituted pyridines 8 which is starting material for the
proposed synthetic route to pyridobenzodiazepines, is prepared from 2-chloro-3-
nitropyridine (6) as depicted in [14].

PPA (0.75 mmol, 254 mg), precursors 8 (0.5 mmol) and acid (0.75 mmol) were
dissolved in POCl; (5 mL). After heated at 95 °C in an oil bath for due time, the
mixture was poured into ice-water (20 mL) and treated with 5 N aqueous NaOH to
pH 9-10, then extracted with EtOAc (3 x 20 mL). The combined organic phase
was washed with saturated NaHCO3 and brine, dried with anhydrous Na;SO,,
concentrated in vacuo, and purified by flash chromatography with petroleum ether/
EtOAc (10:1, v/v) as eluent to afford products 10. Various pyridobenzodiazepines
prepared are shown below.

11-Methyl-6-phenylpyrido[2,3-b][1,4]benzodiazepine (10a). Yellow solid, yield:
88%, mp 109.0-110.7 °C. 'H NMR (CDCl;, 300 MHz): 6 8.09 (d, J = 3.0 Hz, 1H),
7.77 (d, J = 7.2 Hz, 2H), 7.57 (d, J = 7.2 Hz, 1H), 7.42-7.47 (m, 4H), 7.15 (d,
J = 8.1 Hz, 1H), 7.01-7.06 (m, 3H), 3.35 (s, 3H). '*C NMR (CDCls, 75 MHz): §
170.6, 156.0, 155.0, 144.5, 140.2, 137.0, 135.1, 131.8, 131.0, 130.3, 129.5, 128.6,
127.9, 122.6, 119.6, 118.4, 35.5. ES-MS: 286.1 [(M + H™)].

Scheme 2 The synthetic R

scheme of pyridobenzodiazepine (\INH2 R-COOH (:[N\
N N@ PPA/POCI, N
| J

95°C
8 10

@ Springer



256 F. Shi et al.

11-Methyl-6-(4’-methoxyphenyl)pyrido[2,3-b][1,4]benzodiazepine (10b). Yel-
low solid, yield: 92%, mp 152.0-154.3 °C. '"H NMR (CDCls, 300 MHz): 6 8.07
(dd, J = 4.8 Hz, 1.8 Hz, 1H), 7.72-7.77 (m, 2H), 7.54 (dd, J = 7.5 Hz, 1.8 Hz,
1H), 7.44 (td, J = 7.2 Hz, 1.8 Hz, 1H), 7.10-7.16 (m, 2H), 6.99-7.04 (m, 2H),
6.90-6.95 (m, 2H), 3.87 (s, 3H), 3.34 (s, 3H). >C NMR (CDCls, 75 MHz): 6 170.1,
161.6, 156.0, 155.1, 144.2, 137.3, 134.9, 132.8, 131.8, 131.3, 131.1, 128.6, 122.6,
119.7, 118.4, 113.3, 55.3, 35.5. ES-MS: 316.1 [M + HM)].
11-Methyl-6-(3'-methyl-phenyl)pyrido[2,3-b][1,4]benzodiazepine (10c). Yellow
solid, yield: 96%, mp 110.7-111.4 °C. '"H NMR (CDCls;, 300 MHz): 6 8.10 (dd,
J = 4.8 Hz, 1.8 Hz, 1H), 7.63 (s, 1H), 7.59 (dd, J = 7.8 Hz, 1.8 Hz, 1H), 7.42-7.51
(m, 2H), 7.29-7.33 (m, 2H), 7.15 (d, J = 8.1 Hz, 1H), 6.99-7.09 (m, 3H), 3.37 (s,
3H), 2.41 (s, 3H). '*C NMR (CDCl;, 75 MHz): 6 171.0, 156.0, 155.1, 144.5, 140.4,
137.7, 137.1, 135.2, 131.9, 131.1, 130.0, 128.8, 127.9, 127.0, 122.7, 119.7, 118.4,
35.6, 21.4. ES-MS: 300.1 [M + H™)].
11-Methyl-6-(4’-methyl-phenyl)pyrido[2,3-b][1,4]benzodiazepine (10d). Yellow
solid, yield: 86%, mp 170.5-171.5 °C. '"H NMR (CDCls;, 300 MHz): & 8.08 (dd,
J = 4.8 Hz, 1.8 Hz, 1H), 7.66 (d, J = 8.1 Hz, 2H), 7.55 (dd, J = 7.5 Hz, 1.8 Hz,
1H), 7.44 (td, J = 8.1 Hz, 1.8 Hz, 1H), 7.22 (d, J = 8.1 Hz, 2H), 7.14 d, J =
8.1 Hz, 1H), 7.08 (dd, J = 7.5 Hz, 1.5 Hz, 1H), 6.98-7.03 (m, 2H), 3.34 (s, 3H),
2.41 (s, 3H). *C NMR (CDCls, 75 MHz): § 172.0, 155.8, 155.0, 143.9, 141.6,
136.5, 136.4, 135.9, 132.6, 131.8, 130.0, 128.9, 128.2, 123.1, 119.8, 118.9, 35.9,
21.5. ES-MS: 300.0 [(M + H")].
11-Methyl-6-(2’'-methyl-phenyl)pyrido[2,3-b][1,4]benzodiazepine (10e). Yellow
solid, yield: 91%, mp 138.8-141.2 °C. '"H NMR (CDCls;, 300 MHz): § 8.12 (dd,
J = 4.8 Hz, 1.8 Hz, 1H), 7.57 (dd, J = 7.8 Hz, 1.8 Hz, 1H), 7.51 (dd, J = 7.5 Hz,
1.8 Hz, 1H), 7.35-7.42 (m, 1H), 7.28-7.33 (m, 2H), 7.19-7.22 (m, 1H), 7.09 (d,
J = 7.8 Hz, 1H), 7.00-7.04 (m, 1H), 6.91 (td, J = 7.5 Hz, 0.9 Hz, 1H), 6.82 (dd,
J = 7.8 Hz, 1.8 Hz, 1H), 3.38 (s, 3H), 2.20 (s, 3H). '>C NMR (CDCls, 75 MHz): 6
172.8, 155.1, 155.0, 145.0, 141.3, 136.9, 136.2, 135.6, 132.0, 130.6, 130.3, 129.3,
129.1, 125.7, 123.1, 119.7, 118.2, 35.8, 19.8. ES-MS: 300.1 [M + H)].
11-Methyl-6-(4'-nitrophenyl)pyrido[2,3-b][1,4]benzodiazepine  (10f). Yellow
solid, yield: 40%, mp 195.0-195.4 °C. 'H NMR (CDCl;, 300 MHz): § 8.27 (d,
J = 9.0 Hz, 2H), 8.15 (dd, J = 4.8 Hz, 1.8 Hz, 1H), 7.96 (d, J = 8.7 Hz, 2H), 7.60
(dd,J = 7.5 Hz, 1.5 Hz, 1H), 7.49 (td, J = 7.5 Hz, 1.5 Hz, 1H), 7.17 (d, J = 8.1 Hz,
1H), 7.02-7.08 (m, 2H), 6.96 (dd, J = 7.8 Hz, 1.5 Hz, 1H), 3.36 (s, 3H). '*C NMR
(CDCl3, 75 MHz): 6 168.6, 156.4, 154.8, 148.8, 146.1, 145.6, 136.6, 135.8, 132.5,
130.5, 127.8, 123.2, 123.1, 119.9, 119.0, 35.7. ES-MS: 331.0 [M + H")].
11-Methyl-6-(4'-fluorophenyl)pyrido[2,3-b][1,4]benzodiazepine (10g). Yellow
solid, yield: 75%, mp 155.0-155.8 °C. '"H NMR (CDCls;, 300 MHz): é 8.10 (dd,
J = 4.8 Hz, 1.8 Hz, 1H), 7.78 (dd, J = 8.7 Hz, 5.4 Hz, 2H), 7.55 (dd, J = 7.8 Hz,
1.5 Hz, 1H), 7.43 (t, J = 6.6 Hz,), 7.00-7.17 (m, 6H), 3.35 (s, 3H). °C NMR
(CDCl3, 75 MHz): 6 169.6, 164.3 (d, J = 249.53 Hz), 156.1, 155.1, 144.7, 137.0,
136.5, 135.2, 132.1 (d, J = 24.08 Hz), 131.7 (d, J = 9.15 Hz), 131.0, 128.4, 122.8,
119.8, 118.6, 115.1 (d, J = 21.75 Hz), 35.6. ES-MS: 304.0 [M + H™)].
6,11-Dimethylpyrido[4,5-b][1,4]benzodiazepine (10h). Yellow solid, yield: 72%,
mp 119.3-119.7 °C. '"H NMR (CDCls, 300 MHz): ¢ 8.06 (d, J = 3.6 Hz, 1H),
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7.32-7.42 (m, 3H), 6.95-7.08 (m, 3H), 3.30 (s, 3H), 2.59 (s, 3H). '*C NMR (CDCl,,
75 MHz): 6 171.4, 155.2, 154.6, 144.3, 136.7, 134.6, 131.6, 130.4, 128.2, 123.0,
119.6, 118.1, 35.6, 28.0. ES-MS: 224.2 [(M + HY)].

11-Methyl-6-(pyridin-3'-yl)pyrido[2,3-b][1,4]benzodiazepine (10i). Yellow solid,
yield: 84%, mp 119.2-120.8 °C. 'H NMR (CDCls;, 300 MHz): § 8.95 (s, 1H), 8.70
(d, J = 3.9 Hz, 1H), 8.12 (d, J = 6.3 Hz, 2H), 7.57 (dd, J = 7.8 Hz, 1.5 Hz, 1H),
7.47 (dd, J = 8.4 Hz, 4.5 Hz, 1H), 7.37 (dd, J = 8.1 Hz, 4.8 Hz, 1H), 7.16 (d,
J = 8.1 Hz, 1H), 7.03-7.07 (m, 3H), 3.36 (s, 3H). '>*C NMR (CDCls, 125 MHz): 6
167.4, 155.3, 154.1, 145.0, 149.7, 144.2, 135.9, 135.9, 135.0, 134.5, 131.5, 129.7,
126.9, 122.1, 118.9, 117.9, 34.7, 28.7. ES-MS: 287.1 [M + H)].

11-Methyl-6-(thiophen-3'-yl)pyrido[4,5-b][1,4]benzodiazepine (10j). Yellow solid,
yield: 58%, mp 154.2-155.4 °C. 'H NMR (CDCl;, 500 MHz): 6 8.08 (dd,
J = 5.0 Hz, 2.0 Hz, 1H), 7.66 (dd, J = 5.5 Hz, 1.5 Hz, 1H), 7.60 (dd, J = 3.0 Hz,
1.0 Hz, 1H), 7.53 (dd, J = 7.5 Hz, 1.5 Hz, 1H), 7.45 (td, J = 7.0 Hz, 1.5 Hz, 1H),
7.35 (dd, J = 5.5 Hz, 3.5 Hz, 1H), 7.31 (dd, J = 7.5 Hz, 1.5 Hz, 1H), 7.14 (d,
J = 8.5 Hz, 1H,), 7.06 (td, / = 7.0 Hz, 1.0 Hz, 1H), 7.01 (dd, J = 8.0 Hz, 5.0 Hz,
1H), 3.33 (s, 3H). '3*C NMR (CDCls, 125 MHz): 6 165.9, 156.2, 155.3, 144.6,
143.5, 137.5, 135.4, 132.2, 130.8, 130.0, 129.1, 128.7, 125.8, 123.0, 120.1, 118.8,
35.8. ES-MS: 292.0 [M + H1)].

11-Methyl-6-(furan-2'-yl)pyrido[2,3-b][1,4]benzodiazepine (10Kk). Yellow solid,
yield: 53%, mp 191.4-193.3 °C. 'H NMR (CDCl;, 300 MHz): & 8.09 (d,
J =3.6 Hz, 1H), 7.67 (s, 1H), 7.62 (d, J = 6.6 Hz, 1H), 7.41-7.49 (m, 2H),
7.07-7.16 (m, 2H), 7.02 (dd, J = 7.8 Hz, 5.1 Hz, 1H), 6.77 (d, J = 3.3 Hz, 1H),
6.54 (d, J = 1.5 Hz, 1H), 3.32 (s, 3H). '*C NMR (CDCls, 75 MHz): § 159.9, 156.2,
154.9, 152.8, 145.7, 144.6, 137.0, 135.4, 132.2, 130.1, 127.1, 122.9, 119.9, 118.5,
117.3, 111.9, 35.5. ES-MS: 276.1 [M + HM)].

Results and discussions

To test the universality of the new preparation method under this condition, a small
pyridobenzodiazepine library was prepared by reaction of 11 carboxylic acids with
pyridine 8 and the results are summarized in Table 1. In general, various carboxylic
acids such as aromatic, aliphatic, and heterocyclic acids reacted well with precursors
8 to give 6,11-disubstituted pyridobenzodiazepines 10a—-10k in moderate to high
yields. The outcome and rule of reaction are similar under the existence of POCl;
and acetonitrile, but the reaction time is only one-third of the previous procedure.
Especially, 2H-pyrrole-3-carboxylic acid and furan-2-carboxylic acid do not
perform by previous procedure, while giving higher yields by employing the new
route.

Conclusion

A rapid route to synthesize pyridobenzodizepines in one-pot Bischler—Napeiralski-
type cyclization reaction between pyridine-1,2-diamines and various carboxylic
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Table 1 The comparison of preparation conditions of the proposed route with that in [14]

Entry Pdt R Reference [14] New route
Time (h) Yield (%) Time (h) Yield (%)
1 10a Ph 30 91 12 88
2 10b p-MeO-CgHy 33 96 12 92
3 10c m-Me—CgH, 26 90 12 96
4 10d p-Me-CgHy 28 82 12 86
5 10e 0-Me—CgH, 85 93 12 91
6 10f p-NO»—CgH, 85 74 40 40
7 10g p-F-CeH, 36 63 12 75
8 10h CH; 7 72 2.5 72
9 10i Pyridin-3-yl - - 84 84
10 10j Thiophen-3-yl 24 62 10 58
11 10k Furan-2-yl - - 14 53
acids was developed. The current strategy provides new methodologies to enable the

exploration of biological activities for this class of heterocycles.

References

—_

. D.A. Horton, G.T. Bourne, M.L. Smythe, Chem. Rev. 103, 893-930 (2003)

2. W.E. Eberlein, W.W. Engel, G. Trummlitz, G. Schmidt, R. Hammer, J. Med. Chem. 31, 1169-1174

10.

11.

12.

13.

14

&

(1988)

. W.G. Eberlein, G. Trummlitz, W.W. Engel, G. Schmidt, H. Pelzer, N. Mayer, J. Med. Chem. 30,
1378-1382 (1987)

. W.W. Engel, W.G. Eberlein, G. Mihm, R. Hammer, G. Trummlitzt, J. Med. Chem. 32, 1718-1724
(1989)

. K.D. Hargrave, J.R. Proudfoot, K.G. Grozinger, E. Cullen, S.R. Kapadia, U.R. Patel, V.U. Fuchs,
S.C. Mauldin, J. Vitous et al., J. Med. Chem. 34, 2231-2241 (1991)

. J.M. Klunder, K.D. Hargrave, M. West, E. Cullen, K. Pal, M.L. Behnke, S.R. Kapadia, D.W. McNeil,
J.C. Wu, G.C. Chow, J. Med. Chem. 35, 1887-1897 (1992)

. J.R. Proudfoot, U.R. Patel, S.R. Kapadia, K.D. Hargrave, J. Med. Chem. 38, 1406-1410 (1995)

. J.R. Proudfoot, K.D. Hargrave, S.R. Kapadia, U.R. Patel, K.G. Grozinger, D.W. McNeil, E. Cullen,
M. Cardozo, L. Tong et al., J. Med. Chem. 38, 48304838 (1995)

. T.A. Kelly, J.R. Proudfoot, D.W. McNeil, U.R. Patel, E.K.D. Hargrave, P.M. Grob, M. Cardozo, A.

Agarwal, J. Med. Chem. 38, 48394847 (1995)

J.F. LiBgeois, J. Bruhwyler, J. Damas, T.P. Nguyea, M.G. Eric, C.M. Mercier, F.A. Register, J.E.

Delarget, J. Med. Chem. 36, 2107-2114 (1993)

J.F. Liegeois, L. Eyrolles, B.A. Ellenbroek, C. Lejeune, P. Carato, J. Bruhwyler, J. Geczy, J. Damas,

J. Delarge, J. Med. Chem. 45, 5136-5149 (2002)

A.A. Failli, J.S. Shumsky, R.J. Steffan, T.J. Caggiano, D.K. Williams, E.J. Trybulski, X. Ning, Y.

Lock, T. Tanikella, D. Hartmann, P.S. Chan, C.H. Park, Bioorg. Med. Chem. Lett. 16, 954-959

(2006)

Failli AA et al. U.S. Patent 6,194,407

. F. Shi, X. Xu, L. Zheng, Q. Dang, X. Bai, J. Comb. Chem. 10, 158-161 (2008)

Springer



	A rapid synthetic method of pyridobenzodiazepines
	Abstract
	Experimental section
	General considerations
	New synthetic route of pyridobenzodiazepine (10)

	Results and discussions
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /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 0.15
    /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


