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Structure-Activity Relationship of Chroman-2-carboxylic Acid N-Arylalkylamide Derivatives

Wonhui Yi, Yeong-Sik Hwang, Sang-Bae Han, Youngsoo Kim, Jae-Kyung Jung and Heesoon Lee”
College of Pharmacy, Chungbuk National University, Cheongju 361-763, Korea

Abstract — In our previous studies, 6-hydroxy-7-methoxychroman-2-carboxylic acid N-phenylamide (KL-1156) was iden-
tified as a good inhibitor of nuclear factor-kB (NF-kB) activation. In continuation of our study, we describe the structure-
activity relationship of chroman derivatives containing N-arylalkyl groups and their NF-xB inhibitory activities. In addition,
inhibitory effects of cell proliferation are evaluated against human cancer cell lines (NCI-H23 and PC-3). The most active
compounds 3i and 3j contained diphenylethyl and diphenylpropyl side chain on amide nitrogen.
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HE whe] wt 34338k chroman-2-carboxylic acid(3)® (1
eq)E ¥ THF(tetrahydrofuran)°l| ¥°]37 oxalyl chloride(1.5
eq)S 0°Collx H33] A7lslal 1.5413F B9t A2l wHkA|
2T}, HkS- FIES. 710l %3l B QSRS 1= DCM(dichlo-
romethane)el] %It} o] e Et,N@ eq@} U tl-&3sk=
oFddoMI(~1.5 eqys Wil A2oA] WESAIFILE 2413 7,
7%= &% IN-HCIH 231252 MolFal Na,SO,= 5
5 AA ¥ At sFste] Y ARntEaE R gAske]
H3k= IS Ao

N-Benzylchroman-2-carboxamide(3a) - <=&: 92%, Rf=
0.3(n-Hex : EtOAc, 3:1), 'H NMR(CDCl;, 400 MHz) & 2.05
(m, 1H), 2.45(m, 1H), 2.75~2.92(m, 2H), 4.52(m, 2H), 4.57
(m, 1H), 6.83(m, 1H), 6.87(m, 1H), 7.07(m, 2H), 7.23~7.43
(m, 5H).

N-Phenethylchroman-2-carboxamide(3b) - =5:  82%,
Rf=0.3(-Hex : EtOAc, 3:1), 'H NMR(CDCl;, 400 MHz)
S 2.00(m, 1H), 2.35(m, 1H), 2.71~2.83(m, 4H), 3.51~3.62
(m, 2H), 4.50(dd, J=8.8 Hz, J=2.8 Hz, 1H), 6.78(d, /=8 Hz,
1H), 6.89(¢, J=7.2 Hz, 1H), 7.04(d, J=7.2 Hz, 1H),
7.08~7.15(m, 3H), 7.22~7.24(m, 3H).

N-(3-Phenylpropyl)chroman-2-carboxamide(3c) —

86%, Rf=0.3(-Hex : EtOAc, 3:1), 'H NMR(CDCl;, 400 MHz)
6 1.82~1.87(m, 2H), 2.01(m, 1H), 2.37(m, 1H), 2.61(m, 2H),
2.75~2.85(m, 2H), 3.30~3.36(m, 2H), 4.50(dd, J=9.2 Hz, =
2.8Hz, 1H), 6.89(m, 2H), 7.05(d, /=72, 1H), 7.15(m, 4H),
7.26(d, J=7.2 Hz, 2H).

N-(3-Phenylbutyl)chroman-2-carboxamide(3d) — 4=&:
84%, Rf=0.4(n-Hex : EtOAc, 3:1), 'H NMR(CDCl;, 400 MHz)
8 1.60(m, 4H), 2.00(m, 1H), 2.38(m, 1H), 2.62(¢, /=7.2 Hz,
2H), 2.74~2.85(m, 2H), 3.33(m, 2H), 4.50(dd, J=9.2 Hz, J=
2.8 Hz, 1H), 6.88(m, 2H), 7.05(d, J=7.6 Hz, 1H), 7.09~7.18
(m, 4H), 7.25(m, 2H).

N-(1-Phenylethyl)chroman-2-carboxamide(3e) —

74%, Rf=04n-Hex : EtOAc, 3:1), 'H NMR(CDCl;, 400 MHz)
6 1.50(m, 3H), 2.00(m, 1H), 2.35~2.45(m, 1H), 2.75~2.95
(m, 2H), 4.48(m, 1H), 5.19(m, 1H), 6.90(m, 2H), 7.06~7.12
(m, 2H), 7.18~7.28(m, 3H), 7.40(m, 2H).

N-(1-Phenylpropan-2-yl)chroman-2-carboxamide(3f) — <7
£ 82%, Rf=0.4(n-Hex : EtOAc, 3:1), '"H NMR(CDCl,, 400
MHz) & 1.26(m, 3H), 2.0(m, 1H), 2.3(m, 1H), 2.6~2.8(m,
2H), 2.9(m, 1H), 3.25~3.45(m, 1H), 3.55~3.70(m, 1H), 4.50
(m, 1H), 6.71(d, J=8.4 Hz, 1H), 6.88(dd, /J=7.2 Hz, J=1.6 Hz,
1H), 7.00(m, 2H), 7.2~7.3(m, 5H).
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N-(4-Phenylbutan-2-yl)chroman-2-carboxamide(3g) —
£ 84%, Rf=0.3(n-Hex : EtOAc, 3:1), '"H NMR(CDCl,, 400
MHz) & 1.19(m, 3H), 1.70~2.10(m, 4H), 2.40~2.50(m, 2H),
2.77~2.85(m, 2H), 4.09(m, 1H), 4.50(m, 1H), 6.89(m, 2H),
7.06(d, J=7.2 Hz, 2H), 7.12~7.28(m, 4H).

N-(1,2-Diphenylethyl)chroman-2-carboxamide(3h) —

68%, Rf=0.4(n-Hex : EtOAc, 3:1), 'H NMR(CDCl,, 400 MHz)
8 1.95(m, 1H), 2.35(m, 1H), 2.70~2.85(m, 2H), 3.12(t, J=
7.2 Hz, 2H), 4.49(dd, J=8.8 Hz, J=2.8 Hz, 1H), 5.31(m, 1H),
6.88(m, 3H), 7.04(m, 4H), 7.13(m, 2H), 7.21~7.27(m, 4H),
7.35(d, J=6.8Hz, 1H).

N-(2,2-Diphenylethyl)chroman-2-carboxamide(3i) — 55
70%, Rf=0.3(n-Hex : EtOAc, 3 :1), "H NMR(CDCl,, 400 MHz)
8 1.93(m, 1H), 2.26(m, 1H), 2.62~2.74(m, 2H), 3.86~4.02
(m, 2H), 4.13(m, 1H), 4.45(dd, J=84Hz, J=2.8Hz, 1H),
6.64(d, J=8Hz, 1H), 6.85(¢, /=7.2Hz, 1H), 6.98(d, /=72
Hz, 1H), 7.06(t, /=7.6 Hz, 1H), 7.16~7.25(m, 10H).

N-(3,3-Diphenylpropyl)chroman-2-carboxamide(3j) — <+
£ 88%, Rf=0.3(n-Hex : EtOAc, 3:1), 'H NMR(CDCl,, 400
MHz) & 2.01(m, 1H), 2.26~2.33(m, 3H), 2.65~2.85(m, 2H),
3.24~3.30(m, 2H), 3.85(, /=7.6 Hz, 1H), 4.47(dd, J=8.8 Hz,
J=2.8Hz, 1H), 6.88(m, 2H), 7.05(d, /=72 Hz, 1H), 7.11~
7.25(m, 11H).

N-(4-Chlorobenzyl)chroman-2-carboxamide(3k) — 55
85%, Rf=0.3(n-Hex : EtOAc, 3 :1), 'H NMR(CDCl,, 400 MHz)
8 2.01~2.15(m, 1H), 2.35~2.45(m, 1H), 2.8~2.9(m, 2H),
3.85(d, /=14.8 Hz, 1H), 4.47(m, 1H), 4.85(d, /=14.8 Hz, 1H),
6.89(m, 2H), 7.07~7.25(m, 6H).

N-(4-Methoxybenzyl)chroman-2-carboxamide(37) —

85%, Rf=0.3(n-Hex : EtOAc, 3:1), 'H NMR(CDCl,, 400 MHz)
8 2.05(m, 1H), 2.45(m, 1H), 2.80~2.90(m, 2H), 3.78(s, 3H),
444, J=6Hz, 2H), 4.55(dd, J=9.6Hz, J=2.4Hz, 1H),
6.85~6.95(m, 4H), 7.05(m, 2H), 7.18(d, /=8.4 Hz, 2H).

N-(2-Fluorobenzyl)chroman-2-carboxamide(3m) — 5~
80%, Rf=0.4(n-Hex : EtOAc, 3:1), 'H NMR(CDCl,, 400 MHz)
8 2.02(m, 1H), 2.42(m, 1H), 2.76~2.86(m, 2H), 4.56(m, 3H),
6.8(m, 2H), 7.0~7.1(m, 4H), 7.2~7.3(m, 2H).

N-(2-Methylbenzyl)chroman-2-carboxamide(3n) — <=
85%, Rf=0.4(n-Hex : EtOAc, 3 :1), 'H NMR(CDCl,, 400 MHz)
8 2.05(m, 1H), 2.29(s, 3H), 2.44(m, 1H), 2.77~2.87(m, 2H),
4.50(m, 2H), 4.57(dd, J=9.2 Hz, J=2.8 Hz, 1H), 6.82(d, J=8.0
Hz, 2H), 6.90(m, 1H), 7.05(m, 1H), 7.18(m, 4H).

N-(2-Ethoxybenzyl)chroman-2-carboxamide(30) —

90%, Rf=0.4(n-Hex : EtOAc, 3:1), 'H NMR(CDCl,, 400 MHz)
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8§ 1.43(¢, J=6.8Hz, 3H), 2.01(m, 1H), 2.39(m, 1H), 2.75~ HO ’
2.85(m, 2H), 4.04(m, 2H), 4.52(m, 3H), 6.83(d, /=8.4 Hz, M Om“ o) N
e
2H), 6.90 (m, 2H), 7.04(d, J=7.6 Hz, 1H), 7.11(¢, J=7.6 Hz, o \O = o) \©\CI
1H), 7.22(m, 2H). KL-1156 Chroman derivative (1)
|C50—439MM

N-(3-Fluorobenzyl)chroman-2-carboxamide(3p) — <=5
80%, Rf=0.3(n-Hex : EtOAc, 3:1), "H NMR(CDCl,, 400 MHz)
d 2.07(m, 1H), 2.44(m, 1H), 2.75~2.89(m, 2H), 4.51(m, 2H),
4.59(dd, J=6.4Hz, J=2.8Hz, 1H), 6.98(d, /=7.6 Hz, 1H),
7.0(m, 2H), 7.05~7.15(m, 4H), 7.25(m, 1H).

N-(3-Methylbenzyl)chroman-2-carboxamide(3q) — 5~ %:
84%, Rf=0.4(n-Hex : EtOAc, 3 :1), 'H NMR(CDCl,, 400 MHz)
8 2.05(m, 1H), 2.32(s, 3H), 2.43(m, 1H), 2.77~2.87(m, 2H),
4.47(d, J=5.6 Hz, 2H), 4.56(dd, J=9.2 Hz, ]=2.4 Hz, 1H), 6.83
(d, J=8.0Hz, 1H), 6.87(m, 1H), 7.05~7.10(m, 5H), 7.20(m, 1H).

N-Benzyl-N-methylchroman-2-carboxamide(3r) —

68%, Rf=0.4(n-Hex : EtOAc, 3:1), 'H NMR(CDCl,, 400 MHz)
d 2.22(m, 2H), 2.88(m, 2H), 3.06(s, 3H), 4.62(dd, J=6.0 Hz,
J=20Hz, 1H), 4.83(m, 2H), 6.86(m, 2H), 7.05(m, 2H),
7.24~7.36(m, 5H).

N-(4-Chlorophenethyl)chroman-2-carboxamide(3s) — <+
£ 88%, Rf=0.2(n-Hex : EtOAc, 3:1), '"H NMR(CDCl,, 400
MHz) § 2.03(m, 1H), 2.32(m, 1H), 2.71~2.82(m, 4H), 3.48
& 3.60(m, 2H), 4.52(dd, J=8.8 Hz, J=2.8 Hz, 1H), 6.79(d, /=
8.0Hz, 1H), 6.90(t, /=7.2Hz, 1H), 7.04(m, 3H), 7.12(, J=
7.6 Hz, 1H), 7.21(m, 2H).

N-(3-Chlorophenethyl)chroman-2-carboxamide(3t) — =
£ 86%, Rf=0.3(n-Hex : EtOAc, 3:1), '"H NMR(CDCl,, 400
MHz) & 2.00(m, 1H), 2.35(m, 1H), 2.72~2.84(m, 4H), 3.51~
3.59(m, 2H), 4.50(dd, J=9.2 Hz, ]=2.8 Hz, 1H), 6.81(d, J=8.0
Hz, 1H), 6.89(, /="7.6 Hz, 1H), 7.02~7.19(m, 6H).

N-(3-Fluorophenethyl)chroman-2-carboxamide(3u) — <
£ 86%, Rf=0.3(n-Hex : EtOAc, 3:1), '"H NMR(CDCl,, 400
MHz) § 2.01(m, 1H), 2.35(m, 1H), 2.72~2.84(m, 4H), 3.56
(m, 2H), 4.50(dd, J=8.8Hz, J=2.4Hz, 1H), 6.79(d, J=8.0
Hz, 1H), 6.81~6.92(m, 4H), 7.05(d, /=7.6 Hz, 1H), 7.12(;,
J=7.6Hz, 1H), 7.22(t, J=6.4 Hz, 1H).

N-(3-Methoxyphenethyl)chroman-2-carboxamide(3v) —
S8 86%, Rf=0.2(n-Hex:EtOAc, 3:1), 'H NMR(CDCl,,
400 MHz) 8 2.0(m, 1H), 2.4(m, 1H), 2.7~2.8(m, 4H), 3.56
(m, 2H), 3.77(s, 3H), 4.4(m, 1H), 6.72~6.80(m, 4H), 6.89(,
J=7.6Hz, 1H), 7.04(d, J=7.6 Hz, 1H), 7.10¢, /=7.6 Hz, 1H),
7.18(@, J=7.6 Hz, 1H).

N-(2-methoxyphenethyl)chroman-2-carboxamide(3w) —
S8 85%, Rf=03(n-Hex:EtOAc, 3:1), 'H NMR(CDCI,,

—
N hetAr

N—heteroarylchroman—Z—
carboxamides (2)°)

(ICs0 = 18.2 uM)®)

@j\ﬂ/N alkylaryl

N—arylalkylchroman—2—
carboxamides (3 series)

Fig. 1-Design of chroman-2-carboxylic acid N-arylaklylamide
derivatives.

400 MHz) & 1.92(m, 1H), 2.40(m, 1H), 2.75~2.80(m, 4H),
3.55(m, 2H), 3.80(s, 3H), 4.46(dd, J=9.6 Hz, /=28 Hz 1H),
6.80~6.90(m,5H), 7.04~7.11(m, 2H), 7.19¢, /=8.0 Hz, 1H).
N-(2-fluorophenethyl)chroman-2-carboxamide(3x) —

83%, Rf=0.4(n-Hex : EtOAc, 3:1), 'H NMR(CDCl,, 400 MHz)
8 2.00(m, 1H), 2.35(m, 1H), 2.72~2.83(m, 2H), 2.88(m, 2H),
3.57(m, 2H), 4.49(dd, J=9.2Hz, J=2.8Hz, 1H), 6.81(d, J=
8.4Hz, 1H), 6.90¢, /=72 Hz, 1H), 7.04(m, 3H), 7.10(m,
2H), 7.20(m, 1H).
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N-Arylalkylchroman-2-carboxamide F<&| &

Ao A eHEQ) A2 IMEA Ak2)9) thekst of
dddovl o] fefol = AZHNES Fato] AT
(Scheme 1). AJ##<] 2-hydroxyacetophenone(3)yS ZWHE2E
sfo] ARR2 72 AHGYE HaE 2 WS B 62%2) &
S AU Pojl TR 5919] HElol = AZHE 98}
o] oxalic chlorideZ ©]-&3= WH 2 acid chlorideE $HMd3k
I G =l kst OP"/MW‘OP‘]‘i Afsle] 24%2] 54 3}
g2 3a-xE 68~92%2] &= AT

N-Arylalkylchroman-2-carboxamide F=*|2| NF-xB X
SHiEhd 2 oIN| M=o CHSH MEME{MS
A% 2452 A= - EAE2 LPS(lipopolysaccharide)@.
AF=A171 RAW 264.7 cellol] F913F0] 100 uM 2} 30 uMell A
NF«B % Adl&S 573813 cH(Table 1).Y L3 o]5 249
NF-«kB A&7} QUA| hAlsET=l thgh g Al aate] 2t
AE ARV SR AR o A7 17Ee] HAIETRD H|
OLH]E NCI-H239} "A5xd Al PC-35 ©]€35}% 10 ug/ml
ol in vitro AZAEES SALE? 249 vuE 9

6H ANE3}erEC] KL-11569 ZFEAE ARSI
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1) oxalyl chloride

H
N—alkylaryl
d\ Ref. 5 @jY 2) Arylalkyl-NH, ©\/oj\( yiary

EtsN, DCM, rt ; O
e
@o*ﬂ@ o8 ©@*M©
a (92%) 3b (82%) c (86%)
W K @Q* 5@ T .
(84%) 74% 3f (82%)
g (80%) (68%) (70%)
SR io ©@* L @o* oW
3j (88%) (85%) (90%)
NG oG
@j(tg;\ij 3n (85"/) (86%)
@o* 201 @o* O
©/\J)Z)%U 3q (84%) r (68%)
s (88%) 3t (86%) 3u (86%)
@o* e~ oo et Y
(86%) 3w (85%) 3x (83%)

Scheme 1 - Synthesis of chroman-2-carboxylic acid N-arylalkylamide derivatives.

opufo]= A9 o} I Afele] ®|iA ol mE S & ol thd Al RlaE EIshes 10 ug/ml FEolA ] Al
ok 7] 93l Ak %Ei41(3a~3drc«—°~ 100 uM EEof) % ZEY HEES % 75% oAko 7 UERdth A9} o) A}
50% 15k NFkB Asi&-g ehlo] g 5o ke fold  olo] EASR: 27 12 =99 ¥ E A
9= NFkB A8l 249 2ol 21g 5= qloleh. o] st el did 93E AR S8l e fFEABe~3)E &
B9 Al SHEFEIAE NCIH239F A14%H A PC3)  HE7]E 2h Sl R34 (Be~3g)52 100 uM “solx] 25
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Table I - Biological activities of chroman-2-carboxylic acid N-
arylalkylamide derivatives

% Viability of cells

% Inhibition of NF-xB

Entry NCI-H23 PC-3
100 uM 30 uM 10 ug/m/ 10 ug/ml

KL-1156 90 ICsy: 40.1 uM 19.2 61
3a 43 - 89 110
3b 25 - 78 93
3c 36 - 78 88
3d 29 - 75 89
3e 47 - 87 104
3f 40 - 76 104
3g 26 - 71 65
3h 51 - 72 78
3i 89 59 10 12
3j 90 73 27 25
3k 69 44 104 114
31 26 - 88 91
3m 34 86 106
3n 36 - 99 113
3o 24 - 63 67
3p 27 - 84 107
3q 23 - 86 112
3r 36 59 100
3s 25 - 91 9
3t 33 - 88 93
3u 35 - 84 94
3v 32 - 88 85
3w 31 - 73 82
3x 41 - 86 96

50% ©lake] NF-kB Alsli&-s WFERIARE dd71E 2t Sl
FEA(Bh~3)E-2 100 uM FEoI BF 50% )42 NF-xB
Asfes VeERI T 54 3i 9 3f= 30 uM E=oME 59%
9} 73%2] NF-kB Aall&-S vEhllo] dixEdnt 9535 44
< YERITE o5 T 3tE 3i9)t 3j= 10 ug/ml F=olA9
in vitro A FEBES TS NCI-H2300 thell 22t 10%9 27%
AEES PC-3 QAL Foll i3l 12%$} 25%2] =S Vet
o] NF-kB2| Asi@Adzt AlEddd#aste] dAKS golst
T ASITH

NHA 75 dhahs FEAEoldE dd el =99
28719 F57 9 YAl wE o) WalE AES] fdEl K
Cl, CH;, OMe ¥ OEt #|g7]5 271, 371 Ho= 4Ri9]x]o] =9
3 FEABk~3QE T 49192 Clo] &3¢ 454 3k 1t
o] 100 uM 5=l 69%2] NF-«kB Aai&S LERIT 30 uM
EEoME 44%2] NFkB Asfi&s vehdlo] tizE27) AL
o EAS HERIGITE o] SjHES] Q1A Azl tist A%
A Gz VERA] oottt ofuto] = Aol EAlSH: 40
AAZE el vA= &rs AEs] S8 Fst vidz)
AIEE Aol FAlel 2l F5A4 3r 100 uM F5o

] 36%2] NF-kB Adl&-& Yeh$l NCI-H232F PC-3 A

F || theide 42 59%F 100%2] B8-S JeRNI) o)
uto|= Ao} HdI5E Atele] FUl2 §AE AR 2kl 9l
T FEAES] Hd 2879 S5 9 SR e 242 wig)
= AEsY] 98 E Cl, @ OMe 2875 291, 31 e 43
YA ol 203 FEA(3s~3x)52 100 uM FE0A] 25~41%
©] NF-kB A& LRSI Q1A SHAISET=ell tigt AJ7gA] 3]
FIR= 10 pg/ml 50X 73~96%2] BEES UEhyo] X|g
719] &5 9 Xol| upE EAe] Aol 1T 5 gt

2 B

B Ao = 29k KL-1156 55419 7224334 o
= etaat 2452 of Y ols 2l Sl AEAlES
AJEiiek. AE Al 2450 thet NFxBS #1234
SFNCI-H23)7 AP ARG PCIHME T2 A A av=
ARSI oJAZA ] ARaAE dolr A} ST 7 ¢
48 NF«B A &/d-S vehd §=4 3igh 3= ohvfol= &
229} oFF Afole]] EASH: YH A T2 =Y dd1E
< 71 9tk o] SiEEel st - deAlel dist R
NF-B AafAle} ot gak= A= A2e A= 315HE9)
kel 0188 4= Q1S Ao 7|rjHrt.

¢

P

=

o)
Il

il

1) Beg, A. A. and Baltimore, D. : An essential role for NF-xB in
preventing TNF-a-induced cell death. Science 274, 782 (1996).

2) Alcamo, E., Mizqerd, ]J. P, Horwitz, B. H., Bronson, R., Beg,
A. A, Scoot, M., Doerschuk, C. M., Hynes, R. O. and
Baltimore, D. : Targeted mutation of TNF receptor I rescues
the RelA-deficient mouse and reveals a critical role for NF-xkB
in leukocyte recruiment. J. Immunol. 167, 1592 (2001).

3) Kumar, A., Takada, Y., Boriek, A. M. and Aggarwal, B. B. :
Nuclear factor-«B: its role in health and disease. J. Mol. Med.
82, 434 (2004).

4) Kim, B. H., Reddy, A. M., Lee, K. H., Chung, E. Y., Cho, S. M.,
Lee, H., Min, K. R. and Kim, Y. : Inhibitory mechanism of
chroman compound on LPS-induced nitric oxide production
and nuclear factor-kappaB activation. Biochem. Biophys. Res.
Commun. 325, 223 (2004).

5) Kwak, J. H., Won, S. W, Kim, T. J., Roh, E., Kang, H. Y, Lee,
H. W, Jung, J. K., Hwang, B. Y, Kim, Y., Cho, J. and Lee, H. :

J. Pharm. Soc. Korea



ARR-2II2 544 NolddZ ool & fi419] -2 v 431

Synthesis of chroman-2-carboxylic acid N-(substituted) 56, 186 (2012).

phenylamides and their inhibitory effect on nuclear factor-xB 7) Skehan, P, Storeng, R., Scudiero, D. A., Monks, A., McMahon,

(NF«B) activation. Arch. Pharm. Res. 31, 133 (2008). J., Vistica, D., Warren, ]J. T., Bokesch, H., Kenney, S. and Boyd,
6) Yi, W, Han, S. B., Kim, Y., Jung, J. K. and Lee, H. : Synthesis M. R. : New colorimetric cytotoxicity assay for anticancer-drug

and inhibitory activity on NF-kB activation of chroman-2- screening. J. Natl. Cancer Inst. 82, 1107 (1990).

carboxylic acid N-heteroarylamide derivatives. Yakhak Hoeji

Vol. 57, No. 6, 2013




<<
  /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


