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Synthesis and Insecticidal Activities of 1,3,5-Trisubstituted-
1,3,5-hexahydrotriazine-2-N-nitroimines
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A new series of 1,3,5-trisubstituted-1,3,5-hexahydrotriazine-2-N-nitroimines (3a—3j) were designed and syn-
thesized as novel neonicotinoid analogues, and their structures were characterized by *H NMR, IR, elemental analy-
sisand MS. The preliminary bioassay tests showed that most of the target compounds had good insecticidal activi-
ties against Nilaparvata lugens as well as Aphis medicaginis at 500 mg/L, while compound 3i had 100% mortality

against Nilaparvata lugens at 20 mg/L.
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Introduction

Neonicotinoid insecticides (NNs), which act agonis-
tically on the insect nicotinic acetylcholine receptors
(nAChRs), have recently received considerable interests
from both agricultural chemistry and medicina fields,
due to their broad spectrum of biological activities and
high selectivity for crop protection and public health.?
The first successful member of this family was imida
cloprid (1a) in 1991. Six other neonicotinoids insecti-
cides (NNs): - acetami prid,* nitenpyram,® thiameth-
oxam,®’ thiacloprid® clothianidin® and dinotefuran™®
were successively commercialized, which are al
NAChR agonists that act on the ligandgated ion channels
responsible for rapid neurotransmission of insects.™

However, a recent potential problem of the resis-
tance facing NNs is more and more serious, due to the
frequent field applications of NNs during the past dec-
ades.™*"" Especially, recently collected strains of the
whitefly exhibited much stronger resistance to imida-
cloprid and clothianidin.®*® Hence, development of
noval neonicotinoids with good insecticidal activities
and less resistance is highly desirable.

Structure modification of the existing NNs is one of
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the most effective resistance-management tactics. Until
recently, most of the researches about structure optimi-
zation of NNs are based on cyclic neonicotinoid insecti-
cides, such as imidacloprid.®®* Previous studies show
that compounds containing the structure segment of
hexahydrotriazine have high insecticidal activities.??
Hence we developed a new structure developing
strategy, using acyclic clothianidin as the lead com-
pound (Figure 1), and a series of novel 1,3,5-trisub-
stituted-1,3,5-hexahydrotriazine-2-N-nitroimines  were
designed by introducing a new substituted amide into
clothianidin and forming a hexahydrotriazine ring. The
structures of al new compounds have been confirmed
by '"H NMR, IR and elemental analysis. And most of
these compounds exhibited good insecticidal activities
against Nilaparvata lugens and Aphis medicaginis, and
some of them had =85% mortality against Nilaparvata
lugens at 20 mg/L.

Experimental

Materials and physical measurements
All chemical reagents and solvents were purchased
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Figurel Chemical structures of the target compounds.
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and used as received without further purification. *H
NMR spectra (CDCl3) were recorded on a Bruker
AVANCE 400 MHz with TMS as an internal standard.
Elemental analyses were performed with a Perkin-Elmer
2400 instrument and melting points were determined by
an RK1 microscopic melting apparatus. IR spectra were
obtained from KBr discs in the range 4000—400 cm *
on a Nicolet 5DXFT-IR spectrophotometer. MS spectra
were recorded on a Trace DSQ mass spectrograph.

Synthesis of 1-(2-chloro-5-thiazolylmethyl)-3-methyl-
5-amido-1,3,5-hexahydrotriazine-2-N-nitroimines 3a

Preparation of the target compound (3a): Benzoyl
hydrazine (2.72 g, 0.02 mal), clothianidin (4.98 g, 0.02
mol) and paraformaldehyde (1.80 g, 0.06 mol) were dis-
solved under heating in anhydrous ethanol (50 mL). The
reaction mixture was heated at reflux for 8 h and then
concentrated under vacuum. The residue was purified by
chromatography on silica gel using ethyl acetate .
ethanol (2: 1, V:V) as eluent to yield 3a as a white
solid.

The syntheses of 3b—3j were carried out by the
similar method. The analytical data for the compounds
3a—3j were summarized as follows:

1-(2-Chlor o-5-thiazolylmethyl)-3-methyl-5-benz-
amido-1,3,5-hexahydrotriazine-2-N-nitroimines (3a)
Yield 56%, m.p. 232—233 ‘C; 'H NMR (CDCl3, 400
MHz) ¢: 7.81 (s, 1H, NH), 7.45—7.61 (m, 5H, Ph-H),
7.42 (s, 1H, thiazole-H), 4.59 (s, 2H, thiazole-CH,),
4.47 (d, J=22 Hz, 4H, triazine-H), 2.95 (s, 3H, NCHy);
IR (KBr) v: 3182 (NH), 1645 (C=N), 1109 (CN) cm *;
MS (ESI) m/z 408 (M —H] ). Ana. cacd for
CisH16CIN;O3S: C 43.96, H 3.93, N 23.92; found C
44.13, H 3.93, N 23.92.

1-(2-Chlor o-5-thiazolylmethyl)-3-methyl-5-phenyl-
acetamido-1,3,5-hexahydrotriazine-2-N-nitroimines
(3b) Yield 39%, white solid, m.p. 232—233 °C; *H
NMR (CDCls3, 400 MHz) ¢: 8.06 (s, 1H, NH), 7.34—
7.35 (m, 6H, Ph-H, thiazole-H), 4.65 (s, 2H, thiazole-
CH,), 4.44 (d, J=12.4 Hz, 4H, triazine-H), 3.47 (s, 2H,
Ph-CHy), 3.03 (s, 3H, NCHy); IR (KBr) v: 3206, 1671,
1135 cm :; MS (ESl) miz 422 ((M—H] ). Anal. calcd
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for CsH18CIN;O3S: C 39.05, H 3.53, N 24.52; found C
41.11, H 3.45, N 23.91.
1-(2-Chloro-5-thiazolylmethyl)-3-methyl-5-(-3-
methylbenzamido)-1,3,5-hexahydrotriazine-2-N-
nitroimines (3c) Yield 55%, white solid, m.p. 166—
167 °C; 'H NMR (CDCl;, 400 MHz) &: 8.23 (s, 1H,
N-H), 7.54 (s, 1H, thiazole-H), 7.47 (s, 1H, Ph-H), 7.33
—7.44 (m, 3H, Ph-H), 4.85 (s, 2H, thiazole-CH,), 4.66
(s, 4H, triazine-H), 3.19 (s, 3H, NCHj3), 2.43 (s, 3H,
Ph-CHs); IR (KBr) v: 3206, 1671, 1135 cm *; MS (ESI)
mz; 422 ([M _H] 7). Anal. calcd for C15H18C|N703S: C
43.34, H 4.28, N 23.13; found C 44.13, H 3.71, N 24.09.
1-(2-Chloro-5-thiazolylmethyl)-3-methyl-5-(-4-
tert-butyl benzamido)-1,3,5-hexahydrotriazine-2-N-
nitroimines (3d) Yield 52%, white solid, m.p. 162—
163 'C; 'H NMR (CDCl3, 400 MHz) §: 8.22 (s, 1H, NH),
7.48—7.63 (m, 5H, thiazole-H, Ph-H), 4.86 (s, 2H, thi-
azole-CH,), 4.66 (d, J=6 Hz, 4H, triazine-H), 3.15 (s,
3H, NCH3), 1.34 (s, 9H, CCHy); IR (KBr) v: 3128, 1645,
1093 cm *; MS (ESl) m/z: 464 ((M—H] ). Anal. calcd
for C19H24C|N703S: C 48.98, H 5.19, N 21.04; found C
46.76, H 6.11, N 22.15.
1-(2-Chloro-5-thiazolylmethyl)-3-methyl-5-(-3-
N,N-dimethylaminobenzamido)-1,3,5-hexahydro-
triazine-2-N-nitroimines (3e) Yield 41.3%, white
solid, m.p. 141—142 °C; *H NMR (CDCl3, 400 MHz) 6:
8.322 (s, 1H, NH), 7.544 (s, 1H, thiazole-H), 7.313 (d,
J=8 Hz, 1H, Ph-H), 7.107 (s, 1H, Ph-H ), 6.920—6.936
(m, 2H, Ph-H), 4.826 (s, 2H, thiazole-CH,), 4.654 (s,
4H, triazine-H), 3.167 (s, 3H, triazine-CHj3), 3.025 (s,
6H); MS (ESI) m/z 452 ((M—H]); IR (KBr) v: 3122,
1637, 1098 cm 1. Anal. calcd for Ci7Hx»CINgO:S: C
45.08, H 4.67, N 24.74; found C 46.38, H 4.19, N 24.31.
1-(2-Chloro-5-thiazolylmethyl)-3-methyl-5-(-4-
chlorobenzamido)-1,3,5-hexahydrotriazine-2-N-
nitroimines (3f) Yield 40%, white solid, m.p. 145—
146 °C; 'H NMR (CDCl;, 400 MHz) &: 8.41 (s, 1H,
N-H), 7.43—7.67 (m, 5H, thiazole-H, Ph-H), 4.84 (s,
2H, thiazole-CHy), 4.67 (s, 4H, triazine-H), 3.19 (s, 3H,
N-CH3); IR (KBr) v: 3127, 1619, 1114 cm ™ *; MS (ESI)
m/z; 443 ([M _H] 7). Anal. calcd for C15H]_5C|2N703S: C
40.55, H 3.40, N 22.07; found C 41.76, H 3.40, N 22.07.
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3a: R = CgHs, 3b: R = CsHsCHp, 3c: R = 3-MeCgH4, 3d: R = 4-t-BuCgHs4, 3e: R = 3-N(CH3),CsHa, 3f: R = 4-CIC¢H,4, 3g: R = 2-thienyl, 3h: R =

2-furfuryl, 3i: R = CHg, 3j: R = CgHy7
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1-(2-Chlor o-5-thiazolylmethyl)-3-methyl-5-(2-the-
namido)-1,3,5-hexahydrotriazine-2-N-nitroimines
(30) Yield 39%, pale yellowish solid, m.p. 84—85 C;
'H NMR (CDCls, 400 MHz) 6: 9.19 (s, 1H, NH), 7.46 (s,
1H, thiazole-H), 6.90—6.95 (m, 3H, thiophene-H), 4.70
(s, 2H, thiazole-CH,), 4.48 (d, J=4 Hz, 4H, triazine-H),
2.99 (s, 3H, NCHs); IR (KBr) v: 3210, 1619, 1122 cm *;
MS (ESI) m/z 414 (M —H] ). Ana. cacd for
C13H14C|N70382: C 3757, H 3.39, N 23.58; found C
40.03, H 3.48, N 22,19.

1-(2-Chloro-5-thiazolylmethyl)-3-methyl-5-(2-
furancarboxamido)-1,3,5-hexahydrotriazine-2-N-
nitroimines (3h)  Yield 42%, white solid, m.p. 97—98
‘C; '"H NMR (CDCls, 400 MHz) &: 8.99 (s, 1H, NH),
7.52 (s, 1H, thiazole-H), 7.34—7.35 (m, 1H, furan-H),
6.41—6.42 (m, 2H, furan-H), 4.69 (s, 2H, thiazole-CHy),
4.47 (d, J=4 Hz, 4H, triazine-H), 3.01 (s, 3H, NCHy);
IR (KBr) v: 3158, 1624, 1108 cm *; MS (ESI) m/z. 398
([M _H] 7). Anal. calcd for C13H14CIN704S: C 39.05, H
3.53, N 24.52; found C 41.11, H 3.45, N 23.91.

1-(2-Chloro-5-thiazolylmethyl)-3-methyl-5-
acetamido-1,3,5-hexahydrotriazine-2-N-nitroimines
(3i) Yield 39%, white solid, m.p. 117—118 C; 'H
NMR (CDCl3, 400 MHz) §: 9.72 (s, 1H, NH), 7.65 (s,
1H, thiazole-H), 4.72 (s, 2H, thiazole-CH,), 4.53 (d, J=
8.4 Hz, 4H, triazine-H), 2.89 (s, 3H, NCHj3), 2.50 (s, 3H,
CCHy); IR (KBr) v: 3134, 1630, 1100 cm *; MS (ESI)
mz: 347 ([M _H] 7). Anal. calcd for C10H14CIN703S: C
34.54, H 3.53, N 28.19; found C 35.63, H 3.77, N 27.45.

1-(2-Chloro-5-thiazolylmethyl)-3-methyl-5-
pelargonamido-1,3,5-hexahydrotriazine-2-N-
nitroimines (3j) Yield 41%, white solid, m.p. 81—82
‘C; 'H NMR (CDCls, 400 MHz) &: 8.05 (s, 1H, NH),
7.56 (s, 1H, thiazole-H), 4.85 (s, 2H, thiazole-CH, ),
4.54—4.55 (d, J=4.4 Hz, 4H, triazine-H), 3.13 (s, 3H,
NCHj3), 2.07 (t, J=4.4 Hz, 2H, COCH,), 1.57 (s, 2H,
CeH13CHy), 1.28—1.32 (s, 2H); IR (KBr) v: 3129, 1615,
1112 cm ; MS (ESl) m/z: 445 ((IM—H] ). Anal. calcd
for Cl7H28C|N703S: C 45.78, H 6.33, N 21.99; found C
43.93, H 6.75, N 22.68.

Biology assay

The bioassay was measured according to the stan-
dard test?® with a slight modification. Insecticidal activi-
ties of the compounds (3a—3j) were tested against
Nilaparvata lugens as well as Aphis medicaginis. All
compounds were dissolved in DMF and serialy diluted
with water containing Triton X-80 (0.1 mg/L) to get the
required test concentrations. All experiments were car-
ried out in three replicates according to statistical
requirements. The insects were reared at 25(+1) C,
and groups of 10 were transferred to glass Petri dishes
and sprayed with the aforementioned solutions using a
Potter sprayer. Assessments were made after 72 h by the
number and size of live insects relative to that in the
negative control, and evaluations are based on a per-
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centage scale of 0—100, in which 100 total kill and 0 no
activity. The mortality rates were subjected to probit
analysis®

The reference compound was clothianidin, and water
containing Triton X-80 (0.1 mg/L) was used as a hega-
tive control.

Results and discussion

Synthesis

A three-step synthetic strategy was adopted for the
synthesis of 1,3,5-trisubstituted-1,3,5-hexahydrotri-
azine-2-N-nitroimines (3a—3j). The genera schematic
representation describing the routes of syntheses is fur-
nished in Scheme 1. The intermediates of hydrazides
(2a—2l) were synthesized with carboxylic acids as raw
materials via esterification and nucleophilic substitution.
The target products (3a—3j) were obtained, using in-
termediate 2, clothianidin and paraformaldehyde by
Mannich reaction. In addition, the products were puri-
fied by chromatography on silica gel using ethyl ace-
tate . ethanol (2 : 1,V . V) aseluent.

Biological activity

The compounds 3a—3] were tested for insecticidal
activities against Nilaparvata lugens as well as Aphis
medicaginis at the different concentration. The proce-
dure of operation is presented in the experimental part.
As indicated in Table 1, most of our designed com-
pounds exhibited good insecticidal activities against
Nilaparvata lugens as well as Aphis medicaginis and
had =90% mortality at 500 mg/L. Among all the ana-
logues, 3i afforded the best in vitro activity against
Nilaparvata lugens, and had 100% mortality at 20 mg/L,
which is comparable to that of clothianidin. Other com-
pounds' potential varied drastically, depending upon the
size and types of the R substitutions of the title com-
pounds. When the R substitutions are the substituted
phenyl substitutions, the substituent groups holding big
size group have lower activity than small size group;
meanwhile, compounds with electron donating group
have better activity than those with electron withdraw-
ing group: 3a>3c>3e>3f.

Conclusions

In summary, a series of novel neonicotinoid ana-
logues (3a—3j), which were designed based on the
acyclic NNs (clothianidin), were synthesized. These
compounds were characterized by IR, 'H NMR, ele-
mentary analysis and MS. Preliminary bioassay show
that al the target compounds had =90% mortality
against Nilaparvata lugens and Aphis medicaginis at
500 mg/L, especially the two compounds, 3g and 3i af-
forded the best in vitro activity, and had =85% mortal-
ity against Nilaparvata lugens at 20 mg/L.

www.cjc.wiley-vch.de 2155
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Table1l Insecticidal activities of the target compounds (3a—3j) against Nilaparvata lugens as well as Aphis medicaginis
mortality (%) at different concentrations (mg/L)
Compd. 3 R Nilaparvata lugens Aphis medicaginis
500 100 20 500 100 20
3a CeHs 100 100 30 90 30 nt
3b CeHsCH, 100 75 10 100 75 10
3c 3-MeCgH, 100 80 10 100 50 10
3d 4-t-BuCgH,4 90 40 nt 90 35 nt
3e N,N-dimethylamino phenyl 100 75 10 100 90 10
3f 4-CICgH, 100 65 20 100 10 nt
3g 2-thienyl 100 100 85 100 80 40
3h 2-furfuryl 100 80 10 90 20 nt
3i CH; 100 100 100 100 30 nt
3 CgHi7 90 55 10 90 50 10
clothianidin 100 100 100 100 100 100
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13 Reyes, M.; Franck, P.; Charmillot, P. J; loriatti, C,;
1 Kagaby, S; Ishiara, R.; Hieda, Y.; Nishimura, K.; Naruse, Y.

10

11

2156

J. Agric. Food Chem. 2007, 55, 812.

Peter, J.; Ralf, N. Pestic. Sci. 2008, 64, 1084.

Brunet, J. L.; Maresca, M.; Fantini, J.; Belzunces, L. P.
Toxicol. Appl. Pharmacol. 2004, 194, 1.

Takahashi, H.; Mitsui, J.; Takakusa, N.; Matsuda, M.;
Yoneda, H.; Suzuki, J.; Ishimitsu, K.; Kishimoto, T. Pro-
ceedings, Brighton Crop Protection Conference—Pests and
Diseases, BCPC, Farnham, Surrey, U. K., 1992, pp. 89—96.
Minamida, |.; lwanaga, K.; Tabuchi, T.; Aoki, |.; Fusaka, T.;
Ishizuka, H.; Okauchi, T. J. Pestic. <ci. 1993, 18, 41.

Senn, R.; Hofer, D.; Hoppe, T.; Angst, M.;Wyss, P.; Brandl,
F.; Maienfisch, P.; Zang, L.; White, S. Proceedings, Brigh-
ton Crop Protection Conference-Pests and Diseases, BCPC,
Farnham, Surrey, U. K., 1998; pp. 27—36.

Peter, M.; Hanspeter, H. Pest Manag. Sci. 2001, 57, 165.
Tomizawa, M.; Casida, J. E. Toxicol. Appl. Pharmacol.
2000, 169, 114.

Uneme, H.; Iwanaga, K.; Higuchi, N.; Kando, Y .; Okauchi,
T.; Akayama, A.; Minamida, |. Pestic. Sci. 1999, 55, 202.
Kiriyama, K.; Nishimura, K. Pest Manag. Sci. 2002, 58,
6609.

Tomizawa, M.; Yamamoto, J. Pestic. Sci. 1993, 18, 91.

www.cjc.wiley-vch.de

14

15
16

17

18

19

20

21

22

23

24

© 2011 SIOC, CAS, Shanghai, & WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

Olivares, J.; Pasqudini, E.; Sauphanor, B. Pest Manag. <ci.
2007, 63, 890.

Liu, Z. W.; Han, Z. J.; Wang, Y. C.; Zhang, L. C.; Zhang, H.
W.; Liu, C. J. Pest Manag. Sci. 2003, 59, 1355.

Ninsin, K. D. Pest Manag. Sci. 2004, 60, 839.

Gorman, K.; Devine, G.; Bennison, J; Coussons, P,
Punchard, N.; Denholm, I. Pest Manag. ci. 2007, 63, 555.
Kristensen, M.; Jespersen, J. B. Pest Manag. Sci. 2008, 64,
126.

Sanchez, D. M.; Hollingworth, R. M.; Grafius, E. J.; Moyer,
D. D. Pest Manag. Sci. 2006, 62, 30.

Ohno, |.; Tomizawa, M.; Durkin, K. A.; Casida, J. E;
Kagabu, S. J. Agric. Food Chem. 2009, 57, 2436.

Tian, Z. Z.; Shao, X. S.; Li, Z.; Qian, X. H.; Huang, Q. C. J.
Agric. Food Chem. 2007, 55, 143.

Shao, X. S; Li, Z.; Qian, X. H.; Xu, X. Y. J. Agric. Food
Chem. 2009, 57, 951.

Sun, C. W.; Zhy, J.; Wang, H. F.; Jin, J; Xing, J. H.; Yang,
D. R. Eur. J. Med. Chem. 2011, 46, 11.

Zhao, P. L.; Wang, F.; Zhang, Z. M. J. Agric. Food Chem.
2008, 56, 10767.

Abbott, W. S. J. Econ. Entomol. 1995, 18, 265.

(E1101131 Cheng, F)

Chin. J. Chem. 2011, 29, 2153—2156




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


