
INTRODUCTION

The Schiff bases derived from the
condensation of aldehyde or ketone with primary
amines represent an important class of chelting
ligands, the metal complexes of which have been
studies widely1. Many of the Schiff bases in general
are found to possess physiological, biological and
pharmaceutical activities like antibacterial,
antidiabetic, antihelmentic and antidipressant2-7.
Recently, interest in the chemistry of transition metal
compounds that contain Schiff bases has increased
greatly8. The interest in the synthesis and
characterization of transition metal complexes
containing a Schiff base lies in their biological and
catalytic activity in many reactions. The transition
metal complexes having oxygen and nitrogen donor
Schiff bases possess unusual configuration,
structural libility and are sensitive to molecular
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ABSTRACT

The new complexes [(µ-CO)2Cr2(η
4-H2-L)2], 1; [(µ-CO)M2(CO)2(η

4-H2-L)2], [M= Mo; 2, W; 3];
[(µ-COµ)2Cr2(η

4-H2-L’)2], 4 and [(µ-CO) M2(CO)2(η
4-H2-L’)2], [M=Mo;5, W;6] have been synthesized by

the photochemical reactions of photogenerated intermediate, M(CO)5THF (M=Cr, Mo, W) with two
oxygen and nitrogen donor Schiff base ligands, N-N’-bis(2-hydroxy acetophenoneimine)-1,2-bis (p-
aminophenoxy) ethane [H2L] and N-N’-bis(2-hydroxy acetophenoneimine)-1,4-bis (p-aminophenoxy)
butane [H2L’]. The complexes have been characterized by elemental analysis, magnetic studies, I.R.
spectrodcopy. The spectroscopic studies show that H2L and H2L’ ligands are coordinated to the central
metal as tetra-dentate ligands coordinating via their imine N and O donor atoms in (1-6).

Key words: Schiff Bases, Metal Carbonyl, N-N’-bis(2-hydroxy acetophenoneimine)-1,2-bis
(p-aminophenoxy) ethane, N-N’-bis(2-hydroxy acetophenoneimine)-1,4-bis (p-aminophenoxy) butane

environment. The environment around the metal
centre “as coordination geometry, number of
coordinated ligand and their donor group” is the key
factor for metalloprotein to carryout specific
physiological function1,9,10. Numerous Schiff base
compounds are often used as ligand in coordination
chemistry for their metal binding ability. Important
and interesting characteristic properties of Schiff
bases-metal complexes are their ability to reversibly
binding oxygen in expoxidation reactions,
complexing ability towards some toxic metals,
catalytic activity in hydrogenation of olefins and
photochromic properties11-14. The Schiff base
complexes have continued to attract attention in past
because of the different possible coordination
geometries that the ligand may adopt1,7,15. Their low
energy metal to ligand charge transfer (MLCT)
transitions make these molecules attractive for
luminescence and electron transfer reactions16.
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In the light of the above, we have now
investigated the six new complexes1-6 that have been
prepared for the first time by the photochemical
reactions of photogenerated intermediate
M(CO)5THF (M=Cr, Mo, W) with two Schiff base
ligands, N-N’-bis(2-hydroxy acetophenoneimine)-
1,2-bis (p-aminophenoxy) ethane [H2L] and N-N’-
bis(2-hydroxy acetophenoneimine)-1,4-bis (p-
aminophenoxy) butane [H2L’] (Figure 1). Then the
spectral and magnetic properties of all complexes
were studied in detail.

EXPERIMENTAL

Reactions were carried out under dry argon
or in vacuo. All solvents were dried and degassed
prior to use. Infrared spectra were recorded on a
Perkin-Elmer spectrophotometer (Model-577) in KBr
discs. All the melting points were determined in an
open capillary and are uncorrected. All glassware
was oven dried at 120oC, molecular weight of the
complexes  were determined cryoscopically in
benzene. Organic solvent and silica gel were
purchased from E. Merck, and M(CO)6 (M = Cr, Mo,
W), were purchased from Aldrich.

The Schiff bases H2L and H2L’ were
prepared by the literature method17. Magnetic
susceptibility measurements of the complexes were
carried out by Gouy method. UV irradiation were
performed with a medium pressure 125W mercury
lamp through a quartz bulb.

General procedure for the synthesis of
complexes (1-6)

Complexes [(µ-CO)2Cr2(η
4-H2-L)2], 1; [(µ-

CO)M2(CO)2(η4-H2-L)2], [M= Mo; 2, W; 3]; [(µ-
CO)2Cr2(η

4-H2-L’)2], 4 and [(µ-CO) M2(CO)2(η
4-H2-L’)2],

[M=Mo;5, W;6] were prepared by the photochemical
reactions of M(CO)5THF (M=Cr, Mo, W) with N-N’-
bis(2-hydroxy acetophenoneimine)-1,2-bis (p-
aminophenoxy) ethane [H2L] and N-N’-bis(2-hydroxy
acetophenoneimine)-1,4-bis (p-aminophenoxy)
butane [H2L’] and obtained in 65-73% yield by similar
methods of which the following is typical; A solution
of Cr(CO)6 (0.22g; 1mmole) in 70ml of THF was
irradiated to obtain Cr(CO)5 THF with UV light in a
quartz vessel under a stream of argon for 1½Hr. at
room temperature. A solution of H2L (0.16g;
0.33mmole) in 25ml of THF was added to the

resulting solution of Cr(CO)5THF intermediate. The
reaction mixture was irradiated again at room
temperature for 2½Hr. at same conditions. During
this irradiation the solution changed from yellow to
brown. The solvent was removed under vacuum
afford a brown airstable solid. Which was shown to
be [(µ-CO)2Cr2(η

4-H2-L)2], 1 (65% yield). Unreacted
Cr(CO)6 removed by washing the residue several
times with light petroleum (40-60oC). The product
was recrystallised in benzene

RESULTS AND DISCUSSION

Since the quadridentate H2L and H2L’
ligands are strong electron donors, the imine and
phenol groups will assure strong binding to the
metal as  found the quadridentate salen type
complexes18-21.

Recently, photogeneration of M(CO)5 from
M(CO)6 (M= Cr, Mo, W) has been extensively
studied22-28. These 16-electron containing M(CO)5

fragment react quickly with any available donor. The
photochemical reactions of M(CO)5THF (M= Cr, Mo,
W) with quadridentate Schiff bases H2L and H2L’
proceed in this expected manner to yield hitherto
unknown series of complexes 1-6. The synthetic
route shown in Fig. 2 can be suggested for the
formation of complexes 1-6. Irradiation of
M(CO)5THF (M= Cr, Mo, W) in the presence of  N-
N’-bis(2-hydroxy acetophenoneimine)-1,2-bis (p-
aminophenoxy) ethane [H2L] and N-N’-bis(2-hydroxy
acetophenoneimine)-1,4-bis (p-aminophenoxy)
butane [H2L’] results in conversion into new [(µ-
CO)2Cr2(η

4-H2-L)2], 1; [(µ-CO)M2(CO)2(η
4-H2-L)2],

[M= Mo; 2, W; 3]; [(µ-CO)2Cr2(η
4-H2-L’)2], 4 and [(µ-

CO) M2(CO)2(η
4-H2-L’)2], [M=Mo;5, W;6] which are

isolated and charaterized by elemental analyses,
IR spectra.

The analytical results and some physical
properties of the complexes 1-6 are given in Table-
1. The stoichiometries of the ligands and their
complexes were confirmed by their elemental
analysis. The complexes are air stable and soluble
in all chlorinated solvents. The absorption
frequencies of all [(µ-CO)2Cr2(η

4-H2-L)2], 1; [(µ-
CO)M2(CO)2(η4-H2-L)2], [M= Mo; 2, W; 3]; [(µ-
CO)2Cr2(η

4-H2-L’)2], 4 and [(µ-CO) M2(CO)2(η
4-H2-L’)2],

[M=Mo;5, W;6] complexes are listed in Table 2.
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Table 1: Physical and analytical data of Complexes 1-6

Complexes Empirical Formula Yield % Found (Calculated), %

C H N Mol. Wt

1 Cr2C 62H56N4O10 65 65.43 4.90 4.90 1114
(66.43) (5.00) (5.00) (1121)

2 Mo2C 63H56N4O11 69 59.95 4.49 4.47 1232
(61.17) (4.53) (4.53) (1237)

3 W2C 63H56N4O11 64 56.33 4.20 4.19 1408
(57.19) (4.24) (4.24) (1413)

4 Cr2C 66H64N4O10 68 65.67 5.33 4.36 1163
(67.35) (5.44) (4.76) (1170)

5 Mo2C 67H64N4O11 72 60.99 4.89 4.27 1289
(62.23) (4.95) (4.33) (1293)

6 W2C 67H64N4O11 73 57.42 4.59 4.02 1465
(58.35) (4.64) (4.06) (1469)

Table 2: Selected I.R. spectral bands (cm–1) of H2L and H2L’ and 1-6

Complexes ννννν(CO) ννννν(C=N) Intramolecular ννννν(O-H) ννννν(OH) ννννν(phen C–O)
hydrogen bonding

H2L - 1612s 2885w 3420m 1285m
H2L’ - 1613s 2874w 3445m 1294w
1 1717s 1615s 2890w 3413s 1291w
2 1971s, 1715m 1615s 2890w 3388w 1301w
3 1965s, 1716m 1618s 2881w 3427s 1308w
4 1714s 1614s 2881w 3423s 1298w
5 1965s, 1721m 1614s 2877w 3435m 1289w
6 1974s, 1720m 1615s 2881w 3415s 1294w

The IR spectra of 1 and 4 exhibit one
prominent band at 1717 and 1714cm–1, respectively
in the CO stretching vibrational region. One band í
(CO) pattern at this region clearly indicates the
presence of two bridging CO groups, which are at
similar positions. The IR spectrum of 2 contains two
bands at 1971cm–1 and 1715cm–1 in the CO
stretching vibrational region. The band at 1715cm–

1 indicates the presence of a bridging CO group
between the metal atoms, the band at 1971cm–1

belongs to two terminal CO groups. Terminal CO
groups and Schiff base ligand in 2 are at trans
position with each other. As indicated in [29], trans-
[(ì-CO)2Fe2(CO)2 cp2], which has similar structure
with 2, has possessed two CO bands at 1962cm–1

and 1794cm–1 like 2. In addition some literature

explaining that [(ì-CO)Fe2(CO)2 cp2] which has one
bridging CO group and two terminal CO group at
cis- positions, indicate three bands in the CO
stretching vibrational region. The situation supports
that the coordination of CO and Schiff base ligands
to the metal centers is at trans position rather than
cis- positions. The IR spectra of 3,5,6 contain
essentially the same í(CO) absorption pattern as
observed for 2. These vibrational modes shift to
lower wave numbers when compared with these of
M(CO)6 and M(CO)5THF (M= Cr, Mo, W).

The IR spectra of the complexes 1-6
showed the characteristic bands of H2L and H2L’
with the appropriate shifts due to complex formation.
The bands in the IR spectra of the Schiff  bases
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Fig. 2: Representation of photogeneration of  [(µ-CO)2Cr2(ηηηηη
4-H2-L)2], 1; [(µ-CO)M2(CO)2(ηηηηη

4-H2-L)2],
[M= Mo; 2, W; 3]; [(µ-CO)2Cr2(ηηηηη

4-H2-L’)2], 4 and [(µ-CO) M2(CO)2(ηηηηη
4-H2-L’)2], [M=Mo;5, W;6]

H2L and H2L’ at 2885 cm–1 and 2875 cm–1 respectively
are assigned to the stretch of the intra molecular
hydrogen bonded –OH [1,17]. The bands have
appeared and displayed shifts considerably in the
IR spectra of the complexes 1-6. However,
appearance of the intramolecular hydrogen bonded
–OH bands, the broad and medium µ(OH) bands
occurring 3420 cm–1 and 3445 cm–1 in the IR spectra
of H2L and H2L’, respectively, show shift considerably
in the IR spectra of complexes. The strong bands at
nearly 1612 cm–1 in the IR spectra of complexes.
The strong bands at nearly 1612cm–1 in the IR
spectra of  free H2L and H2L’ belong to the C=N
stretching vibration1,17. This band contain shifts in
compounds 1-6, showing that H2L and H2L’ ligands
coordinate to the metal via the imine (HC=N)

nitrogen donor atom and the donation of the a lone
pair of nitrogen atom with almost no involvement of
C=N π-bonds [7]. The bands observed at 1285cm–1

and 1294cm–1 relating, phenolic C–O stretching
vibrations in the IR spectra of H2L and H2L’ are found
in the regions 1291-1308 cm–1 and 1289-1298cm–1

in the IR spectra of complexes. These changes
suggests that the ortho- hydroxyl (o-OH) groups of
H2L and H2L’ moieties have taken part in complex
formation without elimination of hydrogen atoms
from the OH groups, which were also confirmed by
the appearance of the new band in the spectra of
the metal complexes at 520-583cm–1 and 406-
445cm–1 ascribed to the M–O and M–N vibrations1,17,
which were not seen in the spectra of the ligands.
In addition, magnetic susceptibility measurement

Fig. 1: H2L and H2L’,  N-N’-bis(2-hydroxy acetophenoneimine)-1,2-bis (p-aminophenoxy)
ethane, N-N’-bis(2-hydroxy acetophenoneimine)-1,4-bis (p-aminophenoxy) butane
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shows that 1-6 complexes were diamagnetic. Since
these complexes have M(o) [M=Cr, Mo, W] with a
low spin d6 configuration. Such diamagnetism might
arise from further splitting of the d-orbital in the low
symmetry complexes. i.e. dxy

2, dxz
2, dyz

2, d(x2-y2)0,
dz2 0 1.

In homoleptic binuclear metal carbonyls,
the pair of metal atoms provides two fewer electrons
for bonding, so that additional ligands are required
for each metal atom to attain the favored 18-electron
noble gas configuration [30]. According to the 18-
electron rule, two metal atoms must interact with
each other to stabilize the complexes (1-6). Cr=Cr
double bond is required to give each chromium atom
the favored 18-electron rare gas configuration if the
single terminal CO group is a normal two electron
donor and bridging CO group is a one –electron
donor in 1 and 4. In 2,3,5,6 complexes, a single
bond between M atoms (M=Mo, W) is enough to
reach 18-electrons rare gas configuration.

CONCLUSION

IR spectra of the complexes show that the

H2L and H2L’ ligands coordinate to the metal atoms
via both azomethines’ nitrogen and oxygen donor
atoms, behaving like quadridentate natural ligand.
The C=N stretching vibrations and the stretch of
the intramolecular hydrogen bonded –OH in the IR
spectra of the complexes exhibit shifts compared
with that of ligands. One and two prominent carbonyl
bands in the CO stretching vibrational region
belonging to two bridging and one bridging–two
terminal carbonyl complexes are displayed in 1, 4
and 2, 3, 5, 6 are in good agreement with the
expected structure of 1–6.

ACKNOWLEDGEMENTS

Sincere thanks are due to Head, Dept. of
Chemistry, D.P.B.S. College, Anoopshahar,
Bulandshahar and Head, Dept. of Chemistry,
M.M.H. College, Ghaziabad for providing research
facilities. Authors are also thankful to Dr. M.P. Singh,
Principal, M.M.H. College, Ghaziabad for his
constant encouragement to carry out such research
work. Special thanks are also due to CDRI,
Lucknow, Intertek, Mumbai and TIFR, Mumbai for
allocation of time for various analyses.

1. Senem Karahan, Ploinkose, and Elif Subasi
Hamdi Temel; Synthesis and reactivity in
Inorganic, Metal-organic, and Nano-Metal
Chemistry, 38: 422-427 (2008).

2. Dr. Mrs. Niraimathi, Ex. Mr. V. Vaidhyalingam,
Dr. Mrs Ajitadas Aruns, B. Vinod, R. Prakesh
and Kodeeswaran, Aeta Ciencia Indica xxxiv
c, 1: 177-181 (2008).

3. M. J. Almond, F. Sari Kahya and O.S. Senturk,
Polyheebon, 16, 1101, 1997; Hiral Patel, Y.
Prajapati, P. Solankee, S. Solankee, G. Patil,
K. Kapadia and A. Solankee, Acta Cienuia
India xxxiv, c, (2): 327 (2008).

4. Syamsunder, K. Proc. Indian Acid, Science,
4: 241 (1964).

5. Buu-Hoi, N.P., Xoung, N.D., J. Org. Chem.,
23: 39 (1958).

6. S.G. Shankarwar, A.G. Shankarwar and T.K.
Chandhekar, Acta Ciencia Indica vol xxxxiv
c, (2): 219 (2008).

REFERENCES

7. Amar Srivastava and A.K. Shrimal, Indian J.
of Chem., 41A: 785-790 (2002).

8. E. Subasi, H. Temel, O.S. Senturk, F. Urgur.
Photochemical reactions of metal carbonyle
[M(co)

6 (M=Cr,Mo,W)] with N, N’-bis
(salicylidene) 1,2-bis-(o-auim nopheouxy)
ethane. Journal of co-ordination chemistry,
59: 1807-1811 (2006).

9. J. Chakraborty, R. N. Patel, copper, cobalt-
and Zinc (II) complexes with monofunctional
bideutate schiffbase and monodeutate
neutral legands, J. Ind. Chem. Soc., 73: 192
(1996).

10. R. Klement, F. Stock, H. Ellias, H. Ellias, H.
Paulur, P. Pelikan, M. Valke, M. Mazar,
Copper (II) complexes with derivatives of
salen and tetraleydrosalen: a spectroscopic,
electrochemical and spectral study
polyhedron, 18: 3617-3628 (1999).

11. D. Chem, A-E. Martell, Dioxygen afffimties



606 Singh et al., Orient. J. Chem.,  Vol. 26(2), 601-606 (2010)

of synthetic cobalt Schiff base complexes,
Inorganic chem., 26: 1026-1030 (1987).

12. J. Zhao, B. Xhao, J. Liu, W.Xu, Z.Wang,
Spectroscopy study on the photochromism
of Schiff bases N-N’-bis(saliyhidone) 1,2-
diamino ethane and N, N’-bis (salicylidene)-
1, 6-hexanediamine. Spectrochim Acta, 57A:
149 (2001).

13. W.J. Sawodny, M.Reiderer, Addition
compounds with polymeric chromium (II)-
Schiff base complexes. Agnew chem. Int. Edn
Engl  16: 859 (1977).

14. M. Z. Zguerski, A. J. Grabowska. Theortical
approach to photochromism of aromatic
Schiff bases. A minimal chromophore
salicylidane methylam one. J. Chem. Phys.,
113: 7845-7852 (2000).

15. W. Kaim, S. Kohlmann, Four bridging bis
chelate legands with very low lying cordinals.
MO proturbation calculations,
electrochemistry, and spectroscopy of
mononuclear and binuclear group 6 metal
tetracarbonyl complexes, Iron, Chem., 26:
68-77 (1987).

16. B. M. Trost, M. lautens. On the stereo-and
region selectivity of molybdenum catalyzed
allylic alkylatons. Stereocontrolled approach
to quar ter nany carbons and tandem
alkylaton- bycloaddition, J. Am- Chem. Sec.,
105: 3343-3344 (1983).

17. H. Temel, S. IIhan, M. Sekerei, R.
Ziyadanoullari. The synthesis and spectral
characterization of new Cu(II), Ni(II), Co(III)
and Zn(II) complexes with Schiff base.
Spectroscopy letters, 35: 219-228 (2002).

18. H. Tamel, M. Sekerci, Novel complexes of
Manganese (III), Cobalt (II), Copper (II), and
Zinc (II) with Schiff base derived from 1,2-
bis (2-aminophenoxy-ethane and
salicylaldehyde, Synth. React. Inorg. Met.
Org. Chem., 31: 849-857 (2001).

19. M. R. Bermejo, A. Sousa, A. Garcia-Deibe,
M. Maneiro, M. Sanmartin, J. Fondo,
Synthesis and Characterization of new
manganese (III) complexes with
asymmetr ical ONSN Schiff bases,
Polyhedron, 18: 511-518 (1999).

20. H. Temel, U. Cakir, H. I. Ugras, M. Sekerci,
The Synthesis, Characterization and
Conductance studies of new Cu(II), Ni(II) and

Zn(II) complexes with the Schiff base derived
from 1, 2-bis-(o-aminophenoxy)ethane and
salicylaldehyde. J. Coord. Chem., 56: 943-
951 (2003).

21. H. Temel, S. Irhan, M.Sekerci, Synthesis and
characterization of a new bidentate Schiff
base and its transition metal complexes,
Synth, React, Inorg. Met.org. Chem., 32:
1625-1634 (2002).

22. O.S. Senturk, H. A. Shekkel, B.T. Strenberg,
K. A. Udachin, S. sert, F. Ugur, U. Ozdemir,
Photochemical reaction of Re(CO)

5Br with
tetraalkyl diphosphine disulfides (R=Me, Et,
Pr-n, Bu-n, Ph) and the crystal structure of
[ReBr(CO)3(Et2P(S)P(S)Et2)]. Polyhedron,
22:1659-1664 (2003).

23. E,Subasi, O.S. Senturk, F. Ugur,
Photochemical reactions of Re(CO)5Br with
Ph2P(CH2)nPPh2 (n=1, dppm; 2, dppe; 3,
dppp). Transit. Met. Chem; 29: 16-18 (2004).

24. E. Subasi, O. S. Senturk, F. Ugur,
Photochemical reactions of [(ç5-
C5H5)Mn(CO)3 with Ph2P(S) (CH2)n P(S) Ph2

[n=1, dppm (S)2; 2, dippe(S)2; 3, dppp (S)2].
Transit. Met. Chem., 29: 649-652 (2004).

25. E. Subasi, O.S. Senturk, F. Ugur,
Photochemical, reactions of Re(CO)5Br with
Ph2P(S) (CH2)n P(S) Ph2 (n=1,2,3). Z.
Naturforsch, 59b: 836-838 (2004).

26. S. Ser t, O.S. Senturk, F. Sarikahya.
Photochemical reactions of chromium
hexacarbonyl with tetraalkyl diposphine
disulphides, Transit. Met. Chem, 27: 700-703
(2002).

27. S. Ser t, O.S. Senturk, F. Sarikahya.
Photochemical reaction of M(CO)6 (M=Cr,
Mo, W) with Ph2P(S)P(S)Ph2. Transit Met.
Chem., 28: 133 (2003).

28. F. Sarikahya, O.S. Senturk, Photochemical
synthesis of metal carbonyl complexes of
tetralkyl diphosphine disulphides, [M2(CO)10 (u-
R2P(S)P(S)R2)] (M=Mo, W; R=Me, Et, nPr, n-
Bu) Syn. React. Inorg. Met.; 31: 1843 (2001).

29. H. Wang, Y.Xie, R. B. King, I.I. F. Schaefer,
Unsaturation in binuclear cyclo pentadienyl
iron carbonyls, Inorg, chem., 45: 3391 (2006).

30. S. Li, N.A. Richardson, R.B. King, H.F.
Schaefer, Chromium-Chromium multiple
bonding in Cr2(CO)9. J. Phys. Chem., A 107:
101-118 (2003).



<<
  /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 1.3
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 false
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


