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Dendronized Carbohydrates —Molecular Design and Synthesis

Yang, Liulin®’ Dong, Yanming*” Hu, Xiaolan** Liu, Anhua’
(“College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005)
(¢ College of Materials, Xiamen University, Xiamen 361005)

Abstract In this study, dendronized carbohydrate liquid crystals were synthesized by divergent-convergent
method. Three carbohydrates, 2-acetylglucosamine, glucosamine and glucose, were chosen as core units, and
wedge shaped dendron DOBOB acid [3,4,5-tris(p-dodecyloxybenzyloxy)benzoic acid] as branches. DOBOB
acid was synthesized by convergent method, then a series of halogenated carbohydrate derivatives were
synthesized, and finally these two building blocks were jointed by condensation reaction to obtain the target
products.

Keywords dendronized carbohydrates; divergent-convergent method; 3,4,5-tris(p-dodecyloxybenzyloxy)-

benzoic acid
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FE SR 4lAL R TAT LC-9104 3K 1H|4 HPLC, CHCl,
SHIRENAH. NMR 5% K i Bruker AVANCE 400 NMR
WA, ARG . FTIR MR Nicolet AVA-
TAR FT-IR360 JEHEX. JG# 51K Elementar Vario
EL III JG# 5 iX.

22 BHEFRE

DOBOB &[4 20 B8 2 HER 6 SCikT ).
22.1  F AR AR A B AR ST A M 69 B AR,

WG TR T, B340 —TR 4.8
g, 18 mmol)% 1+ 10 mL 1 5 ke, 208 hn s i s
(2.36 mL, 27 mmol), /1A DMF 2 i 1E Ak 7. 45 J i
SEAR I, IO 2R 2 U e DL Rk B I R A, 1
RICERTBI AR 11— S(4.8 g, 95%). HUfupk
¥ ARG mmol)FEAF] 10 mL, 0.1 gemL ™' DMF/LIiCl ¥
1, 50 C MRS AW IR (EEY A D, VKOKEA D
20 C. A 4-ZHEZHNEKE(DMAP)(0.12 g, 1 mmol)
RUFT LI JC/KIERE 2.9 mL, LT, S0 & )
VIR MRS N e s, 7esil M3 M Y 48 h.
B SOV EIN 50 mL IRKH, L8R CRERIU . AL
AT 30 mL 1) 5% R 1R, 5% 127K (30 mL X 2)
PLA 30 mL MRS E KIS BIER, £ 0K MgS0,
TG, IR ZSRAERL ). R AR A 2 Ao &,
LA CHCLs A ke 1, Jie e 25 A B s ) i 49 213 i € ] 4
(%47 60%).

1: '"H NMR (CDCl;, 400 MHz) 6: 6.19 [d, J=3.6 Hz,
1H (a-anomer)], 5.67 [d, J=28.8 Hz, 1H (f-anomer)],
5.57~5.10 (overlapped m, 3H, NH & 2H in sugar ring),
4.50~4.28 (m, 1H), 4.24~4.10 (m, 2H), 4.00~3.93 [m,

0 @)
100C,6h ° ﬁ%o , W
o R0\ 400
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ﬁ
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2H (a-anomer)], 3.80~3.76 [m, 2H (f-anomer)], 3.55 (t,
J=6.8 Hz, 8H, CH,Br), 2.44~2.25 (m, 8H, CH,COO),
1.91 [s, 3H, COCHj; (a-anomer)], 1.89 [s, 3H, COCH;
(f-anomer)], 1.80~1.73 (m, 8H, CH,), 1.68~1.55 (m, 8H,
CH,), 1.42~1.28 (m, 48H, (CH,)s); "*C NMR (CDCls, 100
MHz) ¢: 175.9, 174.3, 173.7, 173.2, 172.1, 171.8, 171.7,
171.4, 169.99, 169.95 (CH,COO), 92.3 (C', a-anomer),
90.3 (C', p-anomer), 72.7 (C°, a-anomer), 72.4 (C°,
f-anomer), 70.3 (C°, a-anomer), 69.8 (C°, f-anomer), 67.6
(C*, a-anomer), 67.2 (C*, f-anomer), 61.5 (C°, a-anomer),
61.4 (C® p-anomer), 52.7 (C? a-anomer), 51.1 (C?
f-anomer), 449 (CH,Br), 33.9 (CH,COO), 32.5
(CH,CH;Br), 29.3~28.8 [(CH,)s], 26.8 (CH,CH,CH,Br),
24.8~24.5 (CH,CH,COO); FTIR v: 2926, 2854, 1746,
1670, 723, 651 cm .

2: '"H NMR (CDCls, 400 MHz) J: 6.19 [d, J=3.3 Hz,
IH (a-anomer)], 5.67 [d, J=8.7 Hz, 1H (f-anomer)],
5.53~5.10 (overlapped m, NH & 2H in sugar ring),
4.49~4.28 (m, 1H), 4.22~4.05 (m, 2H), 4.01~3.94 [m,
2H (a-anomer)], 3.82~3.75 [m, 2H (f-anomer)], 3.53 (t,
J=6.7 Hz, 10H), 2.43~2.22 (m, 8H), 2.12~2.06 (two
overlapped t, NHCOCH,), 1.81~1.74 (m, 10H), 1.65~
1.52 (m, 10H), 1.42~1.27 (m, 60H); *C NMR (CDCl,
100 MHz) §: 174.5, 173.3, 172.8, 172.1, 171.8, 171.7,
171.3 (CH,COO0), 92.5 (C', 90.3 (C',
f-anomer), 72.9 (C°, a-anomer), 72.3 (C°, f-anomer), 70.4
(C?, a-anomer), 69.8 (C°, f-anomer), 67.4 (C*, a-anomer),
67.1 (C*, p-anomer), 61.4 (C° a-anomer), 61.3 (C°
B-anomer), 52.7 (C?, a-anomer), 51.1 (C%, f-anomer), 45.1,

o-anomer),
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33.9, 32.6, 29.3~28.8, 26.8, 24.8~24.7; FTIR v: 2926,
2854, 1751, 1685, 723,651 cm .

3: '"H NMR (CDCl;, 400 MHz) §: 6.33 [d, J=2.4 Hz,
1H (a-anomer)], 5.71 [d, J=8.2 Hz, 1H (f-anomer)], 5.48
[t, /=9.8 Hz, 1H (a-anomer)], 5.26 [t, J=9.8 Hz, 1H
(f-anomer)], 5.17~5.07 (m, 2H), 4.24~3.81 (m, 3H),
3.51 (t,J=6.7 Hz, 10H), 2.42~2.19 (m, 10H), 1.80~1.73
(m, 10H), 1.68~1.48 (m, 10H), 1.41~1.28 (m, 60H); "*C
NMR (CDCl;, 100 MHz) 6: 173.22, 173.20, 172.7, 172.6,
172.2, 171.9, 171.8, 171.60, 171.58, 171.4 (CH,COO),
91.6 (C', a-anomer), 88.8 (C' of glucose, f-anomer), 72.8
(C? of glucose, a-anomer), 72.4 (C* of glucose, f-anomer),
69.9 (C’ of glucose), 69.5 (C* of glucose, a-anomer), 69.1
(C? of glucose, f-anomer), 67.5 (C* of glucose), 61.2 (C°
of glucose, a-anomer), 60.1(C® of glucose, f-anomer),
45.0, 34.4~33.8, 32.5, 29.4~28.8, 26.8, 24.8~24.6;
FTIR v: 2927, 2854, 1754, 723, 651 cm .
222 BEEALBR RS 896K,

tEY 4 A T2 DOBOB (0.4 g, 0.4
mmol) PL A < AE L AL FBE 1 (0.12 g, 0.1 mmol)#fi
76 5 mL ) DMF 1, FIA 18-7&M#-6 (0.1 g, 0.4 mmol)
T/ KF (0.05 g, 0.8 mmol). JREWER TR NI
T2 100 C, [BE 6 h, {5 ik SN, K S NI 50 mL
(7K, A CHCLy AHX, H 5%/ £5 R AN Z8 7K A IRk
GO H AL TEIK MgSO, T, ) 28 Ak =
V. M A AL EN T, LL CHCLy ks, e
SR A Y. T ORUEF= YAt e, 2 — 0 G
il 4 HPLC Zifk, 78 T¥ A1g i i (o iR (o 2y
45%~60%). H&EY 5 6 & Wi A, {1
DOBOB 1 [i] i A Ue I A4 BB (5084 5 F) 2 1 B
M50

4: '"H NMR (CDCls, 400 MHz) o: 7.35 (s, 8H, ortho
to COO0), 7.32 (d, J=8.2 Hz, 16H, ortho to CH,OAr, 3, 5
positions), 7.24 (d, J=8.7 Hz, 8H, ortho to CH,OAr, 4
position), 6.88 (d, J=8.1 Hz, 16H, meta to CH,0Ar, 3, 5
positions), 6.74 (d, J=8.2 Hz, 8H, meta to CH,OAr, 4
position), 6.18 [d, /=3.6 Hz, 1H (a-anomer)], 5.66 [d, J=
8.8 Hz, 1H (f-anomer)], 5.57~5.10 (m, overlapped, 3H,
NH & 2H in sugar ring), 5.04 (s, 16H, CH,OAr, 3, 5 posi-
tions), 4.99 (s, 8H, CH,0OAr, 4 position), 4.48~3.74 (m,
4H of sugar ring), 4.26 (t, J=6.4 Hz, 8H, ArCOOCH,),
3.97~3.89 (m, 24H, RCH,0Ar), 2.45~2.24 (m, 8H,
CH,COO), 1.93 [s, 3H, COCH; (a-anomer)], 1.90 [s, 3H,
COCH; (f-anomer)], 1.83 ~1.76 (m, 8H+24H, CH,),
1.70~1.54 (m, 8H, CH,), 1.48~1.28 (m, 216H+48H,

CH,), 0.90 (t, J=6.3 Hz, 36H, CH;); *C NMR (CDCls,
100 MHz) ¢: 178.9, 174.7, 174.0, 173.4, 172.4, 171.9,
171.8, 171.5, 170.2, 170.1 (CH,COO, a and fS-anomer),
166.3 (ArCOOCH,), 159.1 (para to CH,OAr), 152.6 (meta
to COOCH,), 142.5 (para to COOCH,), 130.3 (ipso to
CH,0Ar, 3, 5 positions), 129.5 (ipso to CH,OAr, 4 posi-
tion), 129.3 (ortho to CH,OAr, 3, 5 positions), 128.6 (or-
tho to CH,OAr, 4 position), 125.4 (ipso to COOCH,),
114.5 (meta to CH,OAr, 3, 5 positions), 114.1 (meta to
CH,O0Ar, 4 position), 109.2 (ortho to COOCH,), 92.6,
90.5, 74.7 (ArCH,OAr, 4 position), 72.9, 72.5, 71.1
(ArCH,0Ar, 3, 5 positions), 70.5, 699, 68.1
(CH,CH,0Ar, 3, 5-4' positions), 68.0 (CH,CH,OAr, 4-4'
positions), 67.5, 67.2, 61.5, 61.4, 52.9, 51.3, 65.2 (Ar-
COOCH,), 34.0 (CH,COO), 32.7 (COOCH,CH,), 32.0
(CH,CH,CH3), 29.7 ~ 28.8 (CHp, 269 (Ar-
COOCH,CH,CH,), 26.1 (CH,CH,CH,0Ar), 25.1~24.5
(CH,CH,COO), 22.7 (CH;CH,), 14.2 (CH;); FTIR v:
2921, 2851, 1747, 1721, 1665 cm ™ '. Anal. caled for
Cs08H47:1NOyy: C 76.11, H 9.77, N 0.29; found C 74.77, H
9.65, N 0.34.

5: '"H NMR (CDCls, 400 MHz) 6: 7.35 (s, 10H, ortho
to COO), 7.32 (d, J=8.2 Hz, 20H, ortho to CH,0OAr, 3, 5
positions), 7.24 (d, J=8.7 Hz, 10H, ortho to CH,OAr, 4
position), 6.88 (d, J=8.1 Hz, 20H, meta to CH,OAr, 3, 5
positions), 6.74 (d, J=8.2 Hz, 10H, meta to CH,OAr, 4
position), 6.18 [d, J=3.3 Hz, 1H (0-anomer)], 5.66 [d, J =
8.7 Hz, 1H (f-anomer)], 5.57~5.09 (m, overlapped, NH &
2H in sugar ring), 5.04 (s, 20H, CH,OAr, 3, 5 positions),
4.99 (m, 10H, CH,OAr, 4 position), 4.48~3.74 (m, 4H of
sugar ring), 4.29~4.25 (m, 10H, ArCOOCH,), 3.97~3.90
(m, 30H, RCH,0Ar), 2.43~222 (m, 8H, CH,COO),
2.08~2.03 (two overlapped t, NHCOCH,), 1.77 (over-
lapped m, 10H+30H, CH,), 1.62 (overlapped m, 10H,
CH,), 1.48~1.28 (overlapped m, 270H+60H, CH,), 0.90
(t, J=6.4 Hz, 45H, CH;); *C NMR (CDCls, 100 MHz) ¢:
177.5, 175.1, 174.6, 173.9, 173.7, 173.4, 173.1, 172.2,
1719, 171.4 (CH,COO, a and p-anomer), 166.3 (Ar-
COOCH,), 159.1, 152.6, 142.5, 130.3, 129.5, 129.3, 128.6,
125.4, 114.5, 114.1, 109.2, 92.7, 90.5, 74.7, 72.8, 72.5,
71.1, 70.5, 69.9, 68.0, 67.9, 67.6, 67.3, 65.2, 61.5, 61.4,
52.8,51.2,34.0,32.7, 32.0, 29.8~28.8, 26.9, 26.2, 25.1~
24.6, 22.8, 14.2; FTIR v: 2955, 2921, 2852, 1742, 1713,
1659 cm™ !, Anal. calcd for CsgHsgsNOso: C 76.54, H 9.85,
N 0.23; found C 74.63, H 9.60, N 0.22.
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6: '"H NMR (CDCl;, 400 MHz) ¢: 7.35 (s, 10H, ortho
to COO), 7.32 (d, J=8.2 Hz, 20H, ortho to CH,0Ar, 3, 5
positions), 7.24 (d, J=8.7 Hz, 10H, ortho to CH,OAr, 4
position), 6.88 (d, J=8.1 Hz, 20H, meta to CH,0Ar, 3, 5
positions), 6.74 (d, J=8.2 Hz, 10H, meta to CH,OAr, 4
position), 6.34 [d, J=2.4 Hz, 1H (a-anomer)], 5.71 [d, J=
82 Hz, 1H (f-anomer)], 548 [t, J = 9.8 Hz, 1H
(a-anomer)], 5.26 [t, J=9.8 Hz, H (f-anomer)], 5.17~
5.07 (m, 2H), 4.24~3.81 (m, 3H), 4.28~4.24 (m, 10H,
ArCOOCH,), 3.96~3.90 (m, 30H, RCH,0Ar), 2.42~2.20
(m, 10H, CH,COO), 1.80~1.73 (m, 10H+30H, CH,),
1.64~1.60 (m, 10H, CH,), 1.48~1.26 (m, 270H+60H,
CH,), 0.90 (t, J=6.1 Hz, 45H, CH;); *C NMR (CDCl;,
100 MHz) o: 177.5, 173.8, 173.2, 172.7, 172.6, 172.2,
172.0, 171.9, 171.6, 171.4 (CH,COO, a and f-anomer),
166.2 (ArCOOCH,), 159.1, 152.6, 142.5, 130.2, 129.6,
129.3, 128.6, 125.4, 114.5, 114.1, 109.2, 91.7, 88.9, 74.7,
72.9, 72.5, 71.1, 70.1, 69.7, 69.3, 68.0, 67.6, 65.1, 61.3,
61.1, 33.9, 32.7, 32.0, 29.7~28.6, 26.9, 26.1, 25.0~24.6,
22.8, 14.2; FTIR v: 2959, 2920, 2852, 1751, 1721 cm .
Anal. caled for CsgHss,05,: C 76.52, H 9.83, found C
74.56, H 9.52.
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Figure 3 '>C NMR spectra of compounds 4~ 6

>

SN
NS
)

:l:\
Al

Lo TG 2 R0 1 BEv DL R e ) A PR R, R

PO S s Ak s e iy T LR A A%, LLRR

Al
Ll

#ii 370 DOBOB 4 73 B BPIR B KL &1, i —
w PR AT S BEE T LA,

References

10

11

12

13

14

Noller, C. R.; Rockwell, W. C. J. Am. Chem. Soc. 1938, 60,
2076.

Jeffrey, G. A. Acc. Chem. Res. 1986, 19, 168.

Vill, V.; Hashim, R. Curr. Opin. Colloid Interface Sci.
2002, 7, 395.

Goodby, J. W.; Gortz, V.; Cowling, S. J.; Mackenzie, G.;
Martin, P.; Plusquellec, D.; Benvegnu, T.; Boullanger, P.;
Lafont, D.; Queneau, Y.; Chambert, S.; Fitremann, J. Chem.
Soc. Rev. 2007, 36, 1971.

Morris, N. L.; Zimmermann, R. G.; Jameson, G. B.; Dalziel,
A. W.; Reuss, P. M.; Weiss, R. G. J. Am. Chem. Soc. 1988,
110,2177.

Kohne, B.; Pracfcke, K. Angew. Chem., Int. Ed. Engl. 1984,
23, 82.

Takaragi, A.; Sugiura, M.; Minoda, M.; Miyamoto, T.;
Watanabe, J. Macromol. Chem. Phys. 1997, 198, 2583.
Sugiura, M.; Minoda, M.; Watanabe, J.; Miyamoto, T. Po-
lym. J. 1994, 26, 1236.

Sugiura, M.; Minoda, M.; Fukuda, T.; Miyamoto, T.; Wa-
tanabe, J. Lig. Cryst. 1992, 12, 603.

Hirani, B.; Nakata, Y.; Watanabe, J. Mol. Cryst. Lig. Cryst.
1996, 288, 223.

Zhang, B.; Xiao, W.; Cong, Y.; Zhang, Y. Lig. Cryst. 2007,
34, 1129.

Percec, V.; Heck, J. J. Polym. Sci., Part A: Polym. Chem.
1991, 29, 591.

Guo, Y.-F.; Li, J.-Y.; Li, S.-F.; Li, M. Chem. Reagents
2001, 23, 338 (in Chinese).

(FRER, A50EL, 07, B, KA, 2001, 23,
338.)

Wang, W. Chem. Bull. 1987, (2), 6 (in Chinese).

(E3X, Bk, 1987, (2), 6.)

(A1109096 Zhao, C.)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


