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ABSTRACT

The title compound (E)-1-{4-[bis(4-methoxyphenyl)methyl]piperazin-1-yl}-3-(4-chloro- phenyl)prop-2-en-1-one (C,H,,CIN,O,,
Mr = 476.98) (5) was synthesized and studied by the single crystal X-ray diffraction method. Its structure was confirmed by
'THNMR, “C NMR, HRMS and X-ray single crystal structure determination. Compound 5 crystallized in the monoclinic system,
space group P2,/c with a = 10.392(2), b = 7.9180(16), c = 30.474(6) A, p = 97.78(3) °, V = 2484.4(9) A®, Z = 4, Dc = 1.275 g cm™>, F(000) =
1008, . = 0.186 mm™, MoKau radiation (A = 0.71073 ;\),R = 0.0692 and wR = 0.1469 for 2046 observed reflections with I < 2¢(I). The
title compound was screened for the anti-ischaemic activity in vivo. The results showed that compound 5 significantly prolonged
the survival time of mice subjected to acute cerebral ischaemia at all doses tested and exhibited potent neuroprotective activity.
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1. Introduction

In China, stroke is the second-highest cause of mortality in all
diseases. Particularly, ischaemic strokes account for 60-80 % of
these strokes. With the rapid increase of aging population in
China, stroke has become a critical cause for the health of the old,
and stroke is becoming a major burden facing the government
and health providers."® Therefore, there is an urgent need of
effective neuroprotective agents to treat stroke-related brain
damage.

We reported the syntheses of novel cinnamide derivatives
containing bis(4-fluorophenyl)methyl moiety starting from
commercially available materials. Previous work suggested that
cinnamide scaffold often affords neuroprotective compounds.”

The reaction of cinnamic acid chloride with 1-[bis(4-methoxy-
phenyl)methyl]piperazine in the presence of triethylamine in
dichloromethane at room temperature afforded the correspond-
ing new cinnamide derivative with a total yield of 73.5 %
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(Scheme 1), which was expected to be a potent neuroprotective
agent. Cinnamic acids are one of the key intermediates for the
synthesis of this series of compounds, which are usually obtained
by the Perkin reaction,’ the Knoevenagel condensation,” the
Claisen condensation," and the Heck reaction." In this context,
we chose a modification of the procedure of a literature method.”

In this article, we present our results on the synthesis, crystal
structure and anti-ischaemic activity of new cinnamide derivative
of (E)-1-{4-[bis(4-methoxyphenyl)methyl]piperazin-1- yl}-3-(4-
chlorophenyl)prop-2- en-1-one (5).

2. Experimental

2.1. Materials and Instruments

All chemicals, reagents, and solvents for synthesis of the com-
pound were commercially available and used without further
purification. Melting points were determined on an electro-
thermal digital apparatus model WRR-401 (Shanghai, China)
without correction. 'H NMR and "C NMR spectra were

(1) SOCL, / CH,Cly
(2) EtsN /CH,Cl,/
CH;COCH;

Scheme 1

Synthesis route of the title compound 5.
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recorded on a Bruker ACF-300 MHz instrument (Bruker) with
CDCl, as the solvent and tetramethylsilane as an internal
standard (chemical shifts are expressed as 0 values, ] in hertz).
High-resolution mass spectra (HRMS) were recorded on a
MALDI Micro MX instrument (Waters).

2.2. (E)-1-{4-[bis(4-methoxyphenyl)methyl]piperazin-1-yl}-
3-(4-chlorophenyl)prop-2-en-1-one (5).

The synthetic route of the title compound is illustrated in
Scheme 1 and is based on a modification of a procedure in the
literature’. Intermediate 1-[bis(4-methoxyphenyl)- methyl]pipe-
razine 2 was synthesized from bis(4-methoxyphenyl)metha-
none 1 according to the literature."

(E)-3-(4-chlorophenyl)acrylic acid 4 was prepared from
4-chlorobenzaldehyde 3 by the Knoevenagel reactions.” The
title compound (E)-1-{4-[bis(4-methoxyphenyl)methyl]pi-
perazin-1-yl}-3-(4-chlorophenyl)prop-2-en-1-one 5 was obtained
as follows: thionyl chloride (2 mL) and piperadine (1 drop) were
added to a stirred solution of (E)-3-(4-chlorophenyl)acrylic
acid (4, 4 mmol) in dichloromethane (15 mL) at room tempera-
ture. The reaction mixture was stirred at ambient tempera-
ture for 6 hours. After completion, the solvent was removed
under reduced pressure. The residue was dissolved in acetone
(15 mL) and reacted with the solution of 1-[bis(4-methoxy-
phenyl)methyl]piperazine (2, 6 mmol) and triethylamine (5 mL)
in dichloromethane (30 mL). After being stirred for 12 hours at
room temperature, the solvent was removed under reduced
pressure. The residue was purified by silica gel column chroma-
tography using ethyl acetate/hexane (V/V 2:1) as mobile phase to
afford target compound 5 as a white solids (1.402 g, 74 %), m.p.
114.2-116.0 °C.

oH (300 MHz, CDCI3): 2.39 (4H, m, N(CH2)2), 3.52 (4H, m,
CON(CH2)2), 3.76 (6H, s, 2CH30), 4.18 (1H, s, CH(Ph)2), 6.77
(1H, d,J 15 Hz, = CHCO), 6.78-7.43 (12H, m, Ar-H), 7.56 (1H, d,
J15.3 Hz, Ph-CH=)); 6C (75 MHz, CDCI3): 42.3, 46.0, 52.0, 55.2,
74.5, 114.0, 117.7, 128.9, 129.0, 133.8, 134.2, 135.4, 141.2, 158.7,
165.0; HRMS (ESI, m/z): Calcd. for C,H,,CIN,NaO, [M + Na]*
499.1764. Found: 499.1753.

Single crystals suitable for X-ray diffraction were obtained by
slow evaporation from an ethanol solution of the title compound
at room temperature.

2.3. X-ray Crystal Structure Determination

A colourless single crystal of the title compound (0.20 mm X
0.10 mm x 0.10 mm) was selected and mounted on the top of a
glass fibre. Diffraction data was collected on an Enraf-Nonius
CAD4/PC four-circle diffractometer equipped with a graphite-
monochromatic MoK« radiation (1 = 0.71073 A) using an w/26
scanmodein therangeof 1.35<6<2538°(0<h=<12,0<k=<9,
-36 <1< 36)at293(2) K. A total of 4840 reflections were collected,
of which 4571 were independent (R, = 0.0551) and 2046 were
observed with I < 20(I). The structure was solved by direct
methods and refined against F* by full-matrix least-squares
using SHELXTL-97.14 The nonhydrogen atoms were located in
successive difference Fourier synthesis. The hydrogen atoms
were added theoretically and riding on the concerned atoms.
The final refinement gave R = 0.0692, wR = 0.1469 (w =
1/[0*(F,) + (0.0700P)’], where P = (F + 2F?)/3), S = 1.004,
(Ap),,.. = 0.180, (Ap),, = —0.234 ¢/ A’ and (A/o)max < 0.001.

3. Results and Discussion

As shown in Scheme 1, the target cinnamide compound 5 was
readily synthesized by coupling the corresponding cinnamic
acid chloride with 1-[bis(4-methoxyphenyl)- methyl] piperazine
at room temperature with a total yield of 74 %. The structure of
the product was characterized with 1H NMR, 13C NMR and
HRMS. The structure of compound 5 was finally confirmed
utilizing single-crystal X-ray structure determination.

The molecular structure of the title compound with atomic
numbering is shown in Figs 1 and 2 and depict the molecular
packing in the unit cell. The selected bond distances, bond an-
gles and torsion angles are listed in Table 1, and the correspond-
ing lengths and angles of hydrogen bonds are given in Table 2.

Within the molecule, the bond length of C(7)-C(8) is 1.314(6) A,
shorter than that of typical C=C(1.34 A),” due to the aromatic
conjugation; while the single bond lengths of C(9)-N(1),

Figure1 Perspective view of (E)-1-{4-[bis(4-methoxyphenyl)methyl]piperazin-1-yl}-3-(4- chlorophenyl)prop-2-en-1-one with the atom numbering
scheme. Displacement ellipsoids are drawn at the 70 % probability level. Dashed lines indicate intramolecular hydrogen bonds.
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Figure 2 Part of the crystal structure of (E)-1-{4-[bis(4-methoxyphenyl)methyl]-piperazin-1-yl}-3-(4-chlorophenyl)prop-2-en-1-one showing inter-

molecular hydrogen bonds.

Table 1 Selected bond lengths/A and angles/ for C,;H,,CIN,O..

Cl-C(3) 1.756(4) C(9)-N(1)-C(10) 127.4(4)
O(1)-C(9) 1.233(5) C(18)-0(2)-C(21) 118.8(4)
N(1)-C(9) 1.346(5) C(25)-0(3)-C(28) 117.4(3)
0(2)-C(18) 1.377(4) O(1)-C(9)-N(1) 120.5(4)
0(2)-C(21) 1.397(5) O(1)-C(9)-C(8) 121.0(4)
N(2)-C(12) 1.460(5) N(1)-C(9)-C(8) 118.5(4)
N(2)-C(14) 1.480(5) N(2)-C(14)-C(15) 109.5(3)
0(3)-C(25) 1.382(4) C(22)-C(14)-C(15) 110.9(3)
0(3)-C(28) 1.408(5) C(6)-C(7)-C(8)-C(9) 175.1(4)
C(6)-C(7) 1.462(6) C(7)-C(8)-C(9)-0O(1) -9.1(7)
C(7)-C(8) 1.314(6) C(7)-C(8)-C(9)-N(1) 171 7(4)
C(14)-C(15) 1.526(5) C(21)-0(2)-C(18)-C(17) 8.8(6)

N(2)-C(14)-C(22)-C(27)  -43.5(5)

C(28)-0(3)-C(25)-C(26) -5.1(6)

Table 2 Hydrogen bond lengths/A and angles/® for C,;H,,CIN,O;.

D-H--A
C1-H1A--O1!

A(D-H)
0.93

d(H-A)
2.34

d(D-A)
3.118(6)

D-H:--A, deg
141

Symmetry codes: (i) 1-x, -y, 1-z.

C(6)-C(7) and C(8)-C(9) are 1.346(5), 1.462(6) and 1.473(6) A,
respectively, significantly shorter than the typical C(sp’)-N
(1.426 A)16 and C-C (1.53 A) due to the same reason, showing a
large conjugated system among the carbonyl group, ethene
bond, and the benzene ring.

The molecule exists in an E configuration with respect to the
C7=C8 ethene bond [1.314(6)]. The piperazine ring adopts a
chair conformation with puchering parameters Q = 0.578(4) A,

theta = 169.7(4) °, phi = 8(3) °. In the title compound, the mole-
cule contains three essentially planar phenyl rings: atoms of
C(1)-C(6) form the 4-chlorophenyl plane (I), C(15)-C(20) generate
the 4-methoxyphenyl plane (II) and C(22)-C(27) yield the other
4-methoxyphenyl plane (III). The planes I and III form dihedral
angles of 83.6 (2) ° and 76.4 (2) °, respectively, with the 4-chloro-
phenyl ring (I). The two 4-methoxyphenyl rings are inclined at
an angle of 67.2 (2)° with respect to one other.

There are two weak intramolecular hydrogen bonds,
C(7)-H(7A)--O(1) and C(13)-H(13A)--O(1), forming five-
membered rings. At the same time, intermolecular hydrogen
bonds are also present, as shown in Table 2. Atom C(1) in the
molecule acts as a donor, via the H(1A) atom, to the O(1) of an
adjacent molecule (symmetry code: 1-x, -y, 1-z). These interaction
forces forces determine the three-dimensional structure.

4. Anti-ischaemic Activity

The anti-ischaemic activity of the title compound 5 was tested
using bilateral common carotid artery occlusion.” Kunming
mice of both sexes were randomly divided into groups (10 mice
per group). The title compound was dissolved in aqueous 0.5 %
sodium carboxy methyl cellulose (CMCNa) solution before use
and administered intraperitoneally (i.p.). Nimodipine was i.p.
treated with 80 mg kg™ as a positive control. The negative control
group received normal saline (NS) in the same volume as other
groups. All groups were given drugs twice a day for 3 days. Sixty
minutes after the last administration, all mice were anaesthe-
tized with ether. All groups underwent the operation for
common carotid artery and vagus nerves ligation.” Then the
survival time of mice were recorded and given in Table 3.

Asshownin Table 3, the title compound 5 was shown to signifi-

Table 3 Effect of the title compound 5 on survival time of mice subjected to bilateral common carotid artery ligation.

Compound Survival time/min

400 mg kg™ 200 mg kg™ 100 mg kg™ 50 mg kg™ 25 mg kg™ 125mgkg’ 625 mgkg”
Compound 5 14.83 = 0.42a 14.56 = 0.38 a 14.62 = 1.89a 14.30 = 1.98 a 10.67 = 1.52a 8.67 = 1.12a 892+193a
NS 2.04 = 0.61
Nimodipine 352*+104a

a = P < 0.05, compared with NS.
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cantly prolong the survival time of mice subjected to acute
cerebral ischemia and decrease the mortality rate at all doses
tested, which indicate that the title compound 5 exhibits the
potent neuroprotective activity.

5. Conclusion

The title compound 5 was synthesized via a facile approach
and the structure assignment was supported by 'H NMR data,
BC NMR, HRMS and crystallographic studies. In the prelimi-
nary screening of the anti-ischaemic activity study, the title com-
pound 5 was shown to significantly prolong the survival time of
mice subjected to acute cerebral ischaemia and decrease the
mortality rate at all doses tested, which suggest that the title
compound 5 exhibits the potent neuroprotective activity.

Supplementary Material

X-ray crystallography data of (E)-1-{4-[bis(4-methoxy-
phenyl)methyl]piperazin-1-yl}-3-(4- chlorophenyl)prop-
2-en-1-one has been deposited with the Cambridge Crystallo-
graphic Data Centre (CCDC) and can be obtained free of charge
on request at http://www.ccdc.cam.ac.uk/conts/retrieving.
html or from the Cambridge Crystallographic Data Centre
(CCDCQ), 12 Union Road, Cambridge CB2 1EZ, UK; fax:.
+44(0)1223-336033; e-mail: deposit@ccdc.cam.ac.uk, quoting
the CCDC number, 921041. The IR, MS and NMR spectra of this
compound are also provided with supplementary material.
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Table 1: '"H NMR Chemical Shifts (5, ppm) and Coupling Constants (J, Hz) of compound 5

No. Compound 5

1 7.56 (d, J =15.3 Hz)
2 6.77 (d, J=15.0 Hz)
3 3.52 (m)

4 2.39 (m)

5 4.18 (s)

6 3.76 (s)




WISTH LLBTE VET WIZH
wi/wdd 2C/pp°0 HINdd
IH 067 13- 24
wdd 9oz 0- d24
TH BE 2682 [E]
wdd BEY'B did
w3 00" OF Ad
w3 0022 %3
sJajaweded J07d wAN 0F

oo ¥ ]

[i] :5]

H 020 :h]
o 855

LE] MOM

i SHO00EL 0OE 45
BILZE Is
suslauesed butssadndd - 24
ZHW DIOPEEL " ODE [1E
80 00 2- id
23sn 0B'@ id
HE TINN
mumnames }; TINNVH] sescassn
335 000000002 ‘a
W 0862 L
235N 009 Ei]
2asn por°E8 Lli]
BroZ o

385 TI0BZEL’E ov
IH 6562810 S36014
24 02" G665 HMS

o 50

ai SN
ETJ00 IN3ATDS
B942E oL
oebiz 90HdINd

TMS dNDHd Ww & (HEOHd
DOEAR W ISNT
L !
oroTE002 “aeg
SJajaweJsed UOIIISINDIY - 24
1 ONJOHd

092 ONdX3
dAst ELLL]

SJBIaWEIR BIB] JUaJIn]

G0k0"0-

S000°0

FEED"O

£HOO

/|

[4=11-0

BBEE " |

£HOO

Q?Q )

3
c
E

2E92
9I6E"2
cB0r
IScr
VEBV'E
veeS £

Breg’E

228y’ E

A N

w
-
(=]
o
@

0 I 2 £ r g 9 L 8 6 wdd
| L | i L L 1 L L 1 1 L PERE MR, A O 1 L L L 1 L L L 1 s 1 L 1 L L 1 L "
IS ofmfo| e I b z
g m%_m g2 23 (2888 g
o || ~ | & | =

# |

I |

=7 N L

%

EEE

1
W w = 2 ol - = e e BN N N N N B A s e e e B -
:L:LJ.._:-.UUUTD NOODmoDom LYWW W W WA A O o
NWo-NmDo m NEaPHLdNDOO s LDonO D 3
MM & O = B WOMsEWLDDWW O Ve VI T
oD & = LDOWOCOoODOW—U0WMMNO O WmN
00E-AY HO00E ETJI0D HWN-HE 60S-8M

S punodwod Jo wnnoads JYIAN H, I 331y



wdd 0z ot 09 08 0ol 0Z1 (1! nal 08l

P iy
LEAl od
I EG)
ZH DO T I
T a5E
W3 WM
SHI BPLLTPCEL as
BILTE 15
ZHW S00ZTET A0 TOdE
aF 007ET 7114
aF oot I- z14
zsE0 40 0a za4nd
HT zons
ITTITEM o404 %00
s======= 3 TTIHUKRTHD ========
THH BLECOLT GL 1045 O
dF 00" g- 114 o
o=sn (279 14 O NTY
2E1 TonH o0 NN
B ._.w .Hm.lﬁhm.n._._rl.. o=mmmm== 0
=6 QOJ0OOELTD 11F
=6 QOO0O0OLTT 13
¥ pUang 3L
R 33
IEEO GG CLT wa
BOFZAT =d
%5 FRPLEFOG O [l
TH 53TEE°0 54014
T TEGCSTIET HME
z 30
LR =8
LToao LHAANTOE
BILTE aL
spbz O ER T - e
Tes JMDHE =0 3 QHSCHA =0 - o
pOEAT WTELSKI = o=
18781 =ITL S & o B
T0T0PTOT —=3m] e oo
T ORI
iz CHAXE
Gress R Q0E-AF HMO0E £72302 dFH-2£T Fr-IM

S Jo wnnoads JYIAN O ¢ € 9IN31LY



D BN €0 2N GZH 520 } =R £e- LL- FOLLGOF  £5L1°G6F

B[N0 2102g maly! Mdd W SSE|N JED sE|
000. 00l 005 LUNLLUE]
00l- JLUnLUIuIgy

(SSELW YJES IO} SYNSSI 159502 (5 0} dn) SHLI| WIYlM SYNS3) | Yim pSIEN|EAD (8)ENWLIOJ 05
SUO| UOM238|g Usag pue ppO ‘ssefy J1dojosiouojy

oLl = 8Juepungy ()] = uoneledsg sialaweled Jaisn)d adoos)
000l =xew 'ggl-=ww 30 [/ Wdd 00 ===
sisf|euy ssey a)buig

pocay uopsoduon Elusws|]

0es oos a¥s 05 0as oge iy 0t 0cr oo%

geib1os i
-2

£HOO i

NN 19
SHDO O F\Z?@\ -
o

ESGET . . PE/LRA . ol
+1 401 LG WD 00 0L'SL) 95 00 EXE TDE) WS WH T00°05 R D) uD 10z 0k 8 S0F080LL

JBN+HLOFFEM

S Jo wnnoads SINYH € dIn31yg



005

0001

| -LUD J2CLUnUEneE A,

0051 000T 00SZ  000S 005¢ 000
I I I I ] ] ]
fﬁﬁ Eﬂ ok f_h_hmm SR8 -
W 7
| m ©
Iy EC
ﬁ | | H___ , ___ ___ ﬁ o
| __ _ ____4 _,_ | | 7 )
{ ___ ___ | __I—___ ﬁ_ ___ : L_ | _ 2
: 1 _____ [ H___ t_ ____% | _,_ __ "
0 ﬁ /: H‘ q_ ___ ¥ ._ L H_e { _ - 3
,_P__._( _;_ ?__ v _ah | A PE.F\L(W?E\.
| ____ T . 3

S punoduwiod Jo wnnoads Y[  2anSI

[o4] souepiwsuE) |



	36a.pdf
	36b


<<
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AmazoneBT-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.14286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 350
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.14286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00583
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K 0
  >>
  /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 /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [5952.756 8418.897]
>> setpagedevice



<<
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AmazoneBT-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.14286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 350
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.14286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00583
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K 0
  >>
  /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 /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [5952.756 8418.897]
>> setpagedevice


