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Abstract Spirocyclic scaffolds are prevalent in numerous naturally occurring products and pharmaceuticals, which exhibit
important biological and pharmacological activities. In this communication, a Sc(OTf)s;/Bis(oxazoline) complex catalyzed
asymmetric Diels-Alder reaction of 2-arylidene-1,3-indanediones with 2-vinylindoles has been developed. The reaction pro-
vides a convenient and practical approach to biologically useful and synthetically important spiro-tetrahydrocarbazoles in
good yields with high enantioselectivities (16 examples, up to 92% yield, 94% ee). A representative procedure for this asym-
metric Diels-Alder reaction is described below: Sc(OTf); (0.02 mmol) and chiral tridentate diphenyl-pybox ligand IV (0.02
mmol) were dissolved in toluene (1.5 mL) and stirred for 30 minutes at room temperature. 2-Arylidene-1,3-indanediones
(0.20 mmol) was added to the above-mentioned solution and stirred at 5 ‘C for another 30 minutes. The solution of
2-vinylindoles (0.20 mmol) in toluene (0.5 mL) was then added to the reaction system and the mixture was stirred until the
complete consumption of substrates (as monitored by TLC). The reaction mixture was purified directly by flash column
chromatography on silica gel (petroleum ether/ethyl acetate=15 I 1~10 : 1) to give the corresponding products.
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Figure 1  Asymmetric Diels-Alder reaction of 2-arylidene-1,3-in-
danediones with 2-vinylindoles
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Table1  Screening of metal salts and chiral ligands
O

\
o Bn

Metal salt (5 mol%)

Ligand (6 mol%)
toluene (0.1 mol L), -5 °C

O"SN N7O
Ph)—z "PhPh)—/ Ph Ph v
1]
® $
O N Y@ /%‘N " N )

%/N N .

Bn v _Bn Vi
O\|\><WO OT\XWO
S/N N\_) PRSOUN N Ph

B4 Bu-t o B

Vil il

Entry Metal salt ~ Ligand t/h Yield"/% ee/%
1 Zn(OTH), I 48 43 3
2 Cu(OTf), I 48 30 1
3 Mg(OTf), I 48 25 2
4 Sc(OTh); I 48 86 39
5 Sc(OTh); I 48 81 0
6 Sc(OTh); I 48 91 0
7 Sc(OTH); v 48 78 61
8 Sc(0TH); \Y% 48 71
9 Sc(OTH); A% 48 44 4
10 Sc(OTH); Vil 48 40
11 Sc(OTH); VIII 48 69 2
12¢ Sc(OTH); v 40 74 76

© 2014 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

“ Unless otherwise noted, reactions were carried out with 1a (0.20 mmol), 2a
(0.30 mmol), metal salt (5 mol%), ligand (6 mol%) in toluene (2.0 mL) at -5
‘C; * Yield of isolated product after chromatography; ¢ Determined by HPLC
analysis on a chiral stationary phase; ¢ Sc(OTf); (10 mol%) and IV (10 mol%)
were used.
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Table 2 Optimization of reaction conditions

©[i§j ©E>—/ IV (10 mol%)

Bn Solvent (X mol/L), -5 °C

A

0] “ (0]

Phi | N N‘ Ph
Ph

Sc(OTh)3 (10 mol%)

2a

N
Bl © Ph
3aa v
Entry Solvent X t/h Yield/%  ee/%
1 Toluene 0.1 40 74 76
2 Xylenes 0.1 48 57 59
3 CH,Cl, 0.1 24 59 58
4 CHCl; 0.1 24 51 47
5 CI(CH),Cl 0.1 24 51 57
6 Et,O 0.1 48 28 45
7 CH;CN 0.1 48 86 50
8’ Toluene 0.1 48 77 80
9¢ Toluene 0.1 48 72 75
10/ Toluene 0.1 48 65 67
114 Toluene 0.2 48 76 79
12¢ Toluene 0.05 48 64 67
13*¢  Toluene 0.1 48 76 75
14*"  Toluene 0.1 48 77 84

“ Unless otherwise noted, the reaction was carried out with 1a (0.20 mmol), 2a
(0.30 mmol), Sc(OTf); (10 mol%) and ligand IV (10 mol%) in solvent (2.0
mL) at —5 ‘C; ® Yield of isolated product after chromatography; ¢ Deter-
mined by HPLC analysis on a chiral stationary phase. “1a/2a=1: 1;  1a/2a
=1:12."1a2a=12: 1; ¢ The reaction was conducted at 0 °C; " The reac-
tion was conducted at 5 C.
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Table 3 Substrate scope of reaction

o)

_ . RZW Sc(OTf)3 (10 mol%)
R’ Z N IV (10 mol%), 5 °C

ke toluene (0.1 mol-L)

o&
Phit Ph

1 2

Ph
Entry R! R%LR® t/d Yield"/% ee/%
1 Ph(la) H, Bn (2a) 2 77 (3aa) 84
2 4-F-C¢H, (1b) H, Bn (2a) 5 89 (3ba) 85
3 4-Cl-C¢Hs(1e)  5-MeO, Bn (2¢) 5 84 (3cc) 86
4  4-Br-C¢Hs (1d)  5-MeO, Bn (2¢) 4.5 92 (3de) 90
5  4-NO,-C¢Hs (1e) H, Bn (2a) 4 74 (3ea) 62
6 4-CF;-C¢Hs (1f)  5-MeO, Bn (2¢) 5 63 (3fc) 85
7 4-Me-C¢Hs (1g) 5-MeO, Bn (2¢) 5 81(3ge) 94
8  4-MeO-C¢Hy (1h) 5-MeO, Bn (2¢) 5 70 (3hc) 87
9  3-MeO-CgH,4 (1i) 5-MeO, Bn (2¢) 4.5 87 3ic) 78
10 2-MeO-C¢H4 (1j) 5-MeO, Bn (2¢) 4.5 77 (3je) 18
11 Styryl (1k) H, Bn (2a) 5 32(3ka) 38
12 Thienyl (11) 5-MeO, Bn (2¢) 6 54(3lc) 82
13 Ph 5-Me, Bn (2b) 5 74 (3ab) 83
14 Ph 5-MeO, Bn (2¢) 5 71 3ac) 90
15 Ph 5-Br, Bn (2d) 5.5 33 (3ad) 88
16 Ph H, 3,5-(Me0),C¢HsCH, (2¢) 2 88 (3ae) 70

© 2014 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

¢ Unless otherwise noted, the reaction was carried out with 1 (0.20 mmol), 2
(0.20 mmol), Sc(OTf); (10 mol%) and ligand IV (10 mol%) in toluene (2.0
mL) at 5 ‘C for 2~6 days; * Yield of isolated product after chromatography;
¢ Determined by HPLC analysis on a chiral stationary phase; ¢ The reaction
was conducted at 0 C.
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Figure 2 A gram-scale reaction for the synthesis of 3aa

3 it

BAVRI AR T 2-05 F-1,3-2li Y 2- 20
WIESE Sc(OTH)s/Bis(oxazoline) & & #IHEAL I [ A XTFR
Diels-Alder PR, ATV DU S0 R B 777 A= 4
(IR b WO BE PR AR T — 4 i, ST igk
F(up to 92% yield, 94% ee). %[N EATIRA, HA T
T 1 JEC AT FH Y0 PR RN L 4 11 7 3 P e 2k

s A 5
4 SLIGERSY

Sc(OTH)s/Bis(oxazoline) & A ALK 2-7% FE-1,3-¢fi
TS 2- LG FEIR I ASKIFR Diels-Alder W iR
A DY SR e R e AT AR A s e T ks AR TR
Schlenk # H, K4 @ AL 7] Sc(OTH); (0.02 mmol)FIF
PERCAA TV (0.02 mmol)# T~ 4L 25(1.5 mL), =il
R 30 min JE A0 2-75%5-1,3- 2 - d(0.20 mmol). {4
REES C RGN 85 4k 4L 88 30 min, 2R J5 0
0.5 mL [¥] 2- 275 HEMg [0 (1) R (T . O AL 20T
FURRY NRET). TLC BREZ RNV H R 5S4 G, B R N AR
FREFIB AR B CHmEE - LR OEE=15 1 1~
10 & 1) By 75 20 AH W A X RRER N S N = 4.

References

[1] For recent reviews, see: (a) Clive, D. L. J.; Yu, M.; Wang, J.; Yeh, V.
S. C.; Kang, S. Chem. Rev. 2005, 105, 4483. (b) Galliford, C. V.;
Scheidt, K. A. Angew. Chem. Int. Ed. 2007, 46, 8748. (c) Mille-
maggi, A.; Taylor, R. J. K. Eur. J. Org. Chem. 2010, 4527. (d) Yu, J.;
Shi, F.; Gong, L.-Z. Acc. Chem. Res. 2011, 44, 1156. (e) Rios, R.
Chem. Soc. Rev. 2012, 41, 1060. (f) Franz, A. K.; Hanhan, N. V,;
Ball-Jones, N. R. ACS Catal. 2013, 3, 540.

[2] For selected recent examples, see: (a) Yip, K.-T.; Zhu, N.-Y.; Yang,
D. Org. Lett. 2009, 11, 1911. (b) Girgis, A. S. Eur. J. Med. Chem.
2009, 44, 91. (c) Sirasani, G.; Andrade, R. B. Org. Lett. 2009, 11,
2085. (d) Cheng, L.; Liu, L.; Jia, H.; Wang, D.; Chen, Y.-J. J. Org.

Acta Chim. Sinica 2014, 72, 836—840

© 2014 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

Chem. 2009, 74, 4650. (e) Li, B.; Zhou, R.; He, G;; Guo, L.; Huang,

W. Acta Chim. Sinica 2013, 71, 1396. (Z=i#, AL, 148, 550,

BEYE, f0F AR, 2013, 71, 1396.) For chapters and selected re-

views, see: (f) Indoles, Ed.: Sundberg, R. J., Academic Press, San

Diego, CA, 1996. (g) Kleeman, A.; Engel, J.; Kutscher, B.; Reichert,

D. Pharmaceutical Substances, 4th ed., Thieme, New York, 2001.

(h) Dewick, P. M. Medicinal Natural Products: A Biosynthetic Ap-

proach, 2nd ed., Wiley, New York, 2002. (i) Fattorusso, E.; Scafati,

O. T. Modern Alkaloids, WILEY-VCH, Weinheim, 2008. (j)

Knolker, H. J.; Reddy, K. R. Chem. Rev. 2002, 102, 4303. (k) Cac-

chi, S.; Fabrizi, G. Chem. Rev. 2005, 105, 2873.

(a) Wang, Y.; Ding, K. Chin. J. Org. Chem. 2001, 21,763. (F.LL, T

ZElk, A AALFE, 2001, 21, 763.) (b) Zeni, G.; Larock, R. C. Chem.

Rev. 2004, 104, 2285. (c) Sheng, Y.-F.; Zhang, A.-J.; Zheng, X.-J.;

You, S.-L. Chin. J. Org. Chem. 2008, 28, 605. (25 &, KK, 6

g, Weh )y, A AULE, 2008, 28, 605.) (d) Bandini, M.; Eich-

holzer, A. Angew. Chem. Int. Ed. 2009, 48, 9608.

Selected recent examples for the asymmetric synthesis of tetrahy-

drocarbazoles, see: (a) Gioia, C.; Hauville, A.; Bernardi, L.; Fini, F.;

Ricci, A. Angew. Chem. Int. Ed. 2008, 47, 9236. (b) Jones, S. B.;

Simmons, B.; MacMillan, D. W. C. J. Am. Chem. Soc. 2009, 131,

13606. (c¢) Bandini, M.; Eichholzer, A.; Gualandi, A.; Quinto, T

Savoia, D. ChemCatChem 2010, 2, 661. (d) Tan, B.

Hernandez-Torres, G.; Barbas III, C. F. J. Am. Chem. Soc. 2011, 133,

12354. (e) Miiller, S.; Webber, M. J.; List, B. J. Am. Chem. Soc.

2011, 733, 18534. (f) Liu, Y.; Nappi, M.; Arceo, E.; Vera, S.; Mel-

chiorre, P. J. Am. Chem. Soc. 2011, 133, 15212. (g) Cai, Q.; Zheng,

C.; Zhang, J.-W.; You, S.-L. Angew. Chem. Int. Ed. 2011, 50, 8665.

(h) Cai, Q.; You, S.-L. Org. Lett. 2012, 14, 3040. (i) Wu, Q.-F.;

Zheng, C.; You, S.-L. Angew. Chem. Int. Ed. 2012, 51, 1680. (j) Liu,

Y.; Nappi, M.; Escudero-Adan, E. C.; Melchiorre, P. Org. Lett. 2012,

14, 1310. (k) Xiao, Y.-C.; Zhou, Q.-Q.; Dong, L.; Liu, T.-Y.; Chen,

Y.-C. Org. Lett. 2012, 14, 5940. (1) Bandini, M.; Bottoni, A.; Chia-

rucci, M.; Cera, G.; Miscione, G. P. J. Am. Chem. Soc. 2012, 134,

20690.

[5]1 Murdock, K. C. J. Org. Chem. 1959, 24, 845.

[6] (a) Khordorkovsky, V.; Mazor, R. A.; Ellern, A. Acta Crystallogr.

1996, C52, 2878. (b) Schwartz, H.; Mazor, R.; Khordorkovsky, V.;

Shapiro, L.; Klug, J. T.; Kovalev, E.; Meshulum, G.; Berkovic, G.;

Kotler, Z.; Efrima, S. J. Phys. Chem. 2001, 105, 5914.

Nishiyama, T.; Shiotsu, S.; Tsujita, H. Polym. Degrad. Stab. 2002,

76, 435.

(a) Nugiel, D.; Etzkorn, A.; Vidwans, A.; Benfield, P.; Bosclair, M.;

Burton, C.; Cox, S.; Czerniak, M.; Doleniak, D.; Seitz, S. J. Med.

Chem. 2001, 44, 1334. (b) Nugiel, D.; Vidwans, A.; Etzkorn, A.;

Rossi, K.; Benfield, P.; Burton, C.; Cox, S.; Czerniak, M.; Doleniak,

D.; Seitz, S. J. Med. Chem. 2002, 45, 5224.

For preparation of 2-arylidene-1,3-indanediones, please see: (a)

Inayama, S.; Mamoto, K.; Shibata, T.; Hirose, T. J. Med. Chem.

1976, 19, 433. (b) Wu, D. Y.; Ren, Z. J.; Cao, W. G;; Tong, W. Q.

Synth. Commun. 2005, 35, 3157. (c) Sarvesh, P. K.; Nizamuddin, K.

Arch. Pharm. Chem. Life Sci. 2008, 341, 418.

[10] For the asymmetric epoxidation, see: (a) Russo, A.; Lattanzi, A. Org.
Biomol. Chem. 2010, 8, 2633. For the asymmetric cyclopropanation,
see: (b) Russo, A.; Meninno, S.; Tedesco, C.; Lattanzi, A. Eur. J.
Org. Chem. 2011, 5096.

[11] Hua, F.-L.; Wei, Y.; Shi, M. Tetrahedron 2012, 68, 7911.

[12] (a) Ramachary, D. B.; Anebouselvy, K.; Chowdari, N. S.; Barbas III,
C. E. J. Org. Chem. 2004, 69, 5838. For an asymmetric [2+2+2] an-
nulation, see: (b) Kuan, H.-H.; Chien, C.-H.; Chen, K. Org. Lett.
2013, /5, 2880. For a non-asymmetric [4+2] cycloaddition, see: (c)
Li, E.-Q.; Huang, Y.; Liang, L.; Xie, P.-Z. Org. Lett. 2013, 15, 3138.

[13] (a) Lu, H.-H.; Liu, H.; Wu, W.; Wang, X.-F.; Lu, L.-Q.; Xiao, W.-J.
Chem. Eur. J. 2009, 15, 2742. (b) Wang, X.-F.; Hua, Q.-L.; Cheng,
Y.; An, X.-L.; Yang, Q.-Q.; Chen, J.-R.; Xiao, W.-J. Angew. Chem.
Int. Ed. 2010, 49, 8379. (c) Wang, X.-F.; Cao, Y.-J.; Cheng, H.-G;;
Chen, J.-R.; Xiao, W.-J. Org. Lett. 2010, 12, 1140. (d) Zhu, X.-Y.;
An, X.-L.; Li, C.-F.; Zhang, F.-G,; Hua, Q.-L.; Chen, J.-R.; Xiao,
W.-I. ChemCatChem 2011, 3, 679. (e) Cao, Y.-J.; Cheng, H.-G; Lu,
L.-Q.; Zhang, J.-J.; Cheng, Y.; Chen, J.-R.; Xiao, W.-J. Adv. Synth.
Catal. 2011, 353, 617. (f) Tan, F.; Xiao, C.; Cheng, H.-G.; Wu, W.;
Ding, K.-R.; Xiao, W.-J. Chem. Asian J. 2012, 7, 493. (g) Tan, F.;
Cheng, H.-G.; Feng, B.; Zou, Y.-Q.; Duan, S.-W.; Chen, J.-R.; Xiao,
W.-I. Eur. J. Org. Chem. 2013, 2071. (h) Cheng, H.-G;; Lu, L.-Q.;
Wang, T.; Yang, Q.-Q.; Liu, X.-P.; Li, Y.; Deng, Q.-H.; Chen, J.-R.;
Xiao, W.-J. Angew. Chem. Int. Ed. 2013, 52, 3250. (i) Tan, F.; Lu,

[3

—

[4

=

[7

—

[8

[t

[9

—

http://sioc-journal.cn 839



W F F R

s

L.-Q.; Yang, Q.-Q.; Guo, W.; Bian, Q.; Chen, J.-R.; Xiao, W.-J.
Chem. Eur. J. 2014, 20, 3415.

[14] Cheng, H.-G;; Lu, L.-Q.; Wang, T.; Chen, J.-R.; Xiao, W.-J. Chem.
Commun. 2012, 48, 5596.

[15] For selected reviews on the applications of chiral bis(oxazoline)

ligands in asymmetric catalysis, see: (a) Johnson, J. S.; Evans, D. A.
Acc. Chem. Res. 2000, 33, 325. (b) Desimoni, G.; Faita, G.; Jorgen-
sen, K. A. Chem. Rev. 2006, 106, 3561. (c) Hargaden, G. C.; Guiry,
P. J. Chem. Rev. 2009, 109, 2505. (d) Desimoni, G.; Faita, G.; Jor-
gensen, K. A. Chem. Rev. 2011, 111, PR284.

(Cheng, B.; Fan, Y.)

840  http://sioc-journal.cn © 2014 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences Acta Chim. Sinica 2014, 72, 836—840




<<
  /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 300
  /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 300
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /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.)
  >>
  /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


