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Abstract Photoredox catalysis is a practical and efficient synthetic technique that enables previously challenging or even
impossible chemical transformations proceeding effectively. As one of the most prominent contribution to green chemistry, it
provides a sustainable platform to the generation of high reactive radical species under mild reaction conditions. On the other
hand, f-fluoro a-amino acids are significant structural units present in enzyme inhibitors, drugs and probes. Catalytic
B-C(sp®)—H fluorination of a-amino acid represents a direct synthetic approach, but the harsh reaction conditions and the
limited substrate scopes lead to high difficulty for these methodologies to being generalized to industrial application. Here,
we report a novel and modular protocol that is via photoredox catalytic radical coupling. By using a dicyanopyrazine-derived
chromophore (DPZ) as the photoredox catalyst, two readily accessible starting substrates, that are N-aryl glycine esters and
a-fluoro-aryl acetic acid-derived redox-active esters (RAEs), can undergo single-electron oxidation and reduction, respec-
tively. The resulting ester-substituted a-amino radicals and a-fluoro benzylic radicals then experience cross coupling, a highly
reactive process in radical chemistry. As a result, a series of S-fluoro-a-amino acid derivatives were obtained in high yields.
In this transition metal-free catalytic system, no extra oxidant or reductant is required, representing a redox neutral platform.
General procedure for the synthesis of S-fluoro-a-amino acid derivatives is: to a flame dried Schlenk tube was sequentially
added N-aryl substituted glycine esters 1 (0.4 mmol), RAEs 2 (0.2 mmol), DPZ (0.004 mmol, 1.42 mg), tetra-n-butyl-
ammonium bromide (0.04 mmol, 12.9 mg), sodium dihydrogen phosphate (0.40 mmol, 48 mg) and cyclopentyl methyl ester
(CPME) (4 mL). Then degassed three times by freeze-pump-thaw method. The reaction mixture was stirred under an argon
atmosphere at 25 ‘C irradiated by a 3 W blue LED for 48 h. After completion of the reaction, the reaction mixture was di-
rectly loaded onto a short basified silica gel column, followed by gradient elution with petroleum ether/ethyl acetate (V/V,
8/1). Removing the solvent in vacuo, afforded products.

Keywords photoredox catalysis; dicyanopyrazine-derived chromophore (DPZ); radical coupling; N-aryl glycine esters;
redox-active esters (RAEs); f-fluoro-a-amino acid derivatives
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Table 1 Evaluation of reaction conditions”

2 mol% DPZ

. 9 T et L o
N A or Ph%O/NPhth W PhWOR
1a,R ='Bu F 3 W Blue LED, 48 h E 0

1b, R = Et

1¢, R =Pr 2 3

Entry Variation from the standard conditions Yield"/%
1 None 89
2 4DPAIPN instead of DPZ 76
3 Ir(IlT)* complex instead of DPZ 83
4 CH;CN instead of CPME 81
5 toluene instead of CPME 66
6 THF instead of CPME 73
7 1b instead of 1a 69
8 1c instead of 1a 77
9 no TBAB <5
10 no NaH,PO, <5
11 no DPZ 07
12 no light 04
13 Under air 0?

4 Reaction conditions: 1a (0.4 mmol), 2a (0.2 mmol), TBAB (0.04 mmol),
NaH,PO, (0.4 mmol), and DPZ (4X 10~ mmol) in CPME (4 mL). ? Isolated
yields. ¢ Ir(Ill) = Ir[dF(CF3)ppy]o(dtbbpy)PFs. ¢ No product was observed.
CPME =Cyclopentyl methyl ether. 4DPAIPN = 1,3-dicyano-2,4,5,6-tetrakis-
(diphenylamino)-benzene; dF(CF3)ppy = 2-(2,4-difluorophenyl)-5-trifluoro-
methylpyridine; dtbbpy=4,4-di-tert-butyl-2,2'-bipyridine.

22 RMEEMHR

TEAR I RN AT, AT A& AT T
EEL(R 2). BN N-JF R HRRBUT EE 1 1 N-J5 %
HReHEAT . R RM, RIF EHUREE ) 2% () 44
TR/ L SR B XS [ REsZ I AN R, FELL 76%~89%
(RIS A4S B A N, H AR P20 (3aa~3ai). N-(2-Z535) H &L

Acta Chim. Sinica 2021, 79, 1477—1480

© 2021 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

BT BEVE NI, AR I HE iz, I milie
RGP (3aj). UG N-FRIEAKE BT o-
F-a-75 5 IR 2 AT THHAE, AR AR
B EUREE BRI IR I 2 5 [ B, DA AR 25 314 5 1)
WA R -5 -B- 75 B -a- R TR AL A W) (3ak ~ 3an).
KRR, FEIEFE H I EERIE AN B ALK
IRFIAERER a- R RGN & ARt T —FhrT 47
PRI, PRI, BTA YRR Bk B VAN 08 B
R, FEAREET D1 (PR SD.

£2 RMEYTEHE
Table 2 The scope of the substrates

2 mol% DPZ 1

o 0.2 equiv. TBAB un- A
(0] 2.0 equiv. NaH,PO,
N+ Ar2 NPhth oo BT, Ar2 O'Bu
N ) 0 CPME, 25 °C
Ar O'Bu
F 3 W Blue LED, 48 h F O
1 2 3

OIS G NG o
D O e

3aa, 89% yield 3ab, 76% vyield 3ac, 81% yield

"0l Wl
YK Qe O

3ad, 79% yield 3ae, 77% yield

HN” : “ipr HN” : "X
Oj< Oj<
F O F O
X = Cl, 3ah, 75% vyield
X = Br, 3ai, 83% yield

. N /@ OMe N /@
FYOF %K

R = OMe, 3ak, 74% yield
R = Me, 3al, 81% yield

3af, 87% yield

LI
F O Oj<

3aj, 88% vyield

HN :
Oj<
cl F O

3an, 70% vyield

3ag, 80% vyield

3am, 77% yield

2.3 HEfAR

BT R SCHRAR BTV, AR PR ZH BT 3 T 0 S Ak
TCARBERHUOT A S K SR DA S AE AR 22 ith 26 55 50 56
RIS (FEDL ST, FRARH TR B AT RE LR, AR
R N-2J H BB T T 1a Al N-F2 402 — AL
[ o- TR TR 2a IR SN BIBEE. 1558, A HREGN
DPZ 7E W] W, % FR 5 T B B0 T i A 75 O i 4K 57
*DPZ (EY(S*/S™)=++1.42 V vs. SCE in CH;CN). N-Z 3t
HZBRH T 1a (E,=+1.094 V vs. SCE in CH;CN)5
WRASI*DPZ RASEMIEIFE N (1a BERE KRS
DPZ, 1ij 2a XJ#UK A DPZ JLFEHK): 1a & T

http://sioc-journal.cn 1479



o F F IR

W@

A, LR FACE R A R AR B E R A R A, (R E
*DPZ #ik JR 4L i DPZ~ (E(S™/S)=—1.45 V vs. SCE in
CH;CN). Bt 57 DPZ B H TR 2a (E(ST/S)=
—1.137 V vs. SCE in CH;CN)4: it 3£ 745 DPZ A1t Frp
(A4 TH, () R RR ORI 2 — G I e £ 9 A — S A ik
H A aA T A XD R ARS8 OB S S AR i B AR =4

3aa.

3 g

BIMEZ, “’EXTEJ‘@%%&%J&JE{E%E’JEEH% #
ITE RIGE T N-J7 5 H 2 BT BE AT N-FR AL 408 — H
BERE o-5-o- R SR BR AR E Haﬁsciﬁﬁaéfiﬁ“
TN BRI SRR, EeRSS5. EREM
BUANAC A DL R ST S s, (RN AR 0 O BAT T AE B
FHAME R AL RARKIRFAER IR o- BIEBERAL W &
JRAR AL T —Fofr i FH SRS

4 EES

SR TR MG ED) 3aa & AR, KUK e
k57 DPZ (1.42 mg, 0.004 mmol). JE4 1a (82.8 mg, 0.4
mmol). 2a (59.8 mg, 0.2 mmol). 7177 TBAB (12.9 mg,
0.04 mmol). TEHLHE NaH,PO4 (48 mg, 0.4 mmol) I %
25 mL T4 Schlenk &, Bl 5 m) S M A 4 mL
f\) CPME, il “freeze-pump-thaw” 24, BRI WAk
RINES. 7E25 CTH3W KT RS 48 h. P HEZ
M A D SRR 2, RONLES R G, Tie 28 WK i Tﬁ*ﬂuu,
EW FE AL (VCR B ¢ M(LTR LTR)=50 -
D DIFEIH bR 3aa; FEAEE(S6.1 mg, 89% yield,
1.2 : 1dr), J&FEN 63.4~64.7 C.

References

[1] For selected reviews, see: (a) Yoder, N. C.; Kumar, K. Chem. Soc.
Rev. 2002, 31, 335. (b) Purser, S.; Moore, P. R.; Swallow, S.; Gou-
verneur, V. Chem. Soc. Rev. 2008, 37, 320. (c) Salwiczek, M. Chem.
Soc. Rev. 2012, 41, 2135. (d) Tan, F.; Xiao, W. Acta Chim. Sinica
2015, 73, 85 (in Chinese). (45, M3CH, ¥ 44k, 2015, 73, 85.)
For selected examples, see: (a) Eriksson, T.; Bjourkman, S.; Roth,
B.; Fyge, A.; Houglund, P. Chirality 1995, 7, 44. (b) Okarvi, S. Eur:
J. Nucl. Med. 2001, 28, 929. (c) Yu, W.; McConathy, J.; Williams,
L.; Camp, V. M.; Malveaux, E. J.; Zhang, Z.; Olson, J. J.; Goodman,
M. M. J. Med. Chem. 2009, 53, 876. (d) Buer, B. C.; Marsh, E. N. G.
Protein Sci. 2012, 21, 453. (e) Huang, C.; McConathy, J. Curr. Top.
Med. Chem. 2013, 13, 871. (f) Yu, W.; McConathy, J.; Olson, J. J.;
Goodman, M. M. Nucl. Med. Biol. 2015, 42, 8. (g) Bouhlel, A.;
Zhou, D.; Li, A.; Yuan, L.; Rich, K. M.; McConathy, J. J. Med.
Chem. 2015, 58, 3817.

(a) Wade, T. N. J. Org. Chem. 1980, 45, 5328. (b) Hart, B. P.; Cow-
ard, J. K. Tetrahedron Lett. 1993, 34, 4917. (c) Kukhar, V. P. J. Flu-
orine Chem. 1994, 69, 199. (d) Shi, G.-Q.; Zhao, Z.-Y.; Zhang, X.-B.
J. Org. Chem. 1995, 60, 6608. (e) Ayi, A. 1.; Guedj, R.; Septe, B. J.
Fluorine Chem. 1995, 73, 165.

—
N
—

—
w
—

1480  http://sioc-journal.cn

© 2021 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

[4] (a) Zhu, R.-Y.; Tanaka, K.; Li, G-C.; He, J.; Fu, H.-Y.; Li, S.-H.; Yu,
J.-Q. J. Am. Chem. Soc. 2015, 137, 7067. (b) Zhang, Q.; Yin, X.-S.;
Chen, K.; Zhang, S.-Q.; Shi, B.-F. J. Am. Chem. Soc. 2015, 137,
8219. (¢) Bume, D. D.; Pitts, C. R.; Jokhai, R. T.; Lectka, T. Tetra-
hedron 2016, 72, 6031.

For selected reviews, see: (a) Xuan, J.; Xiao, W.-J. Angew. Chem.

Int. Ed. 2012, 51, 6828. (b) Chen, J.-R.; Hu, X.-Q.; Lu, L.-Q.; Xiao,

W.-I. Chem. Soc. Rev. 2016, 45, 2044. (c) Stephenson, C. R. J.;

Yoon, T. P.; MacMillan, D. W. C. Visible Light Photocatalysis in

Organic Chemistry, John Wiley & Sons, New Jersey, 2018. (d) Qin,

Y.; Zhu, L.; Luo, S. Chem. Rev. 2017, 117, 9433. (e) Liu, Q.; Wu,

L.-Z. Natl. Sci. Rev. 2017, 4, 359. (f) Qiao, B.; Jiang, Z. ChemPho-

toChem 2018, 2, 703. (g) Chen, Y.; Lu, L.-Q.; Yu, D.-G;; Zhu, C.-].;

Xiao, W.-J. Sci. China Chem. 2019, 62, 24. (h) Ren, L.; Ran, M.; He,

J.; Qian, Y.; Yao, Q. Chin. J. Org. Chem. 2019, 39, 1583 (in Chi-

nese). ({EAKE, HRRI, S, £, BRI, # AL, 2019, 39,

1583.)

[6] For relevant reviews, see: (a) Yin, Y.; Zhao, X.; Qiao, B.; Jiang, Z.

Org. Chem. Front. 2020, 7, 1283. (b) Lv, X.; Xu, H.; Yin, Y.; Zhao,
X.; liang, Z. Chin. J. Chem. 2020, 38, 1480. (c) Srivastava, V.;
Singh, P. K.; Srivastava, A.; Sinha, S.; Singh, P. P. Photochem 2021,
1,237.

[7] For relevant examples, see: (a) Li, J.; Kong, M.; Qiao, B.; Lee, R;

Zhao, X.; Jiang, Z. Nat. Commun. 2018, 9, 2445. (b) Liu, Y.; Liu, X.;

Li, J.; Zhao, X.; Qiao, B.; Jiang, Z. Chem. Sci. 2018, 9, 8094. (c)

Yin, Y.; Dai, Y.; Jia, H.; Li, J.; Bu, L.; Qiao, B.; Zhao, X.; Jiang, Z.

J. Am. Chem. Soc. 2018, 140, 6083.

(a) Wang, C.; Guo, M.; Qi, R.; Shang, Q.; Liu, Q.; Wang, S.; Zhao,

L.; Wang, R.; Xu, Z. Angew. Chem. Int. Ed. 2018, 57, 15841. (b)

Zhu, Z.; Xiao, L.; Xie, Z.; Le, Z. Chin. J. Org. Chem. 2019, 39, 2345

(in Chinese). (W&, HFI4, WK, KK, ALz, 2019,

39,2345.)

For recent photoinduced activation of NHP esters, see: (a) Cheng,

W.-M.; Shang, R.; Fu, Y. ACS Catal. 2016, 7, 907. (b) Fawcett, A.;

Pradeilles, J.; Wang, Y.; Mutsuga, T.; Myers, E. L.; Aggarwal, V. K.

Science 2017, 357, 283. (c) Zhao, W.; Wurz, R. P.; Peters, J. C.; Fu,

G. C. J. Am. Chem. Soc. 2017, 139, 12153. (d) Mao, R.; Frey, A.;

Balon, J.; Hu, X. Nat. Catal. 2018, 1, 120.

[10] Liu, X.; Liu, Y.; Chai, G.; Qiao, B.; Zhao, X.; Jiang, Z. Org. Lett.
2018, 20, 6298.

[11] (a) Liu, X.; Ye, X.; Bures, F.; Liu, H.; Jiang, Z. Angew. Chem. Int.
Ed. 2015, 54, 11443. (b) Lin, L.; Bai, X.; Ye, X.; Zhao, X.; Tan,
C.-H.; Jiang, Z. Angew. Chem. Int. Ed. 2017, 56, 13842. (c) Shao, T.;
Jiang, Z. Acta Chim. Sinica 2017, 75, 80 (in Chinese). (A K24, 118
B, g5 4R, 2017, 75, 80.) (d) Hou, M.; Lin, L.; Chai, X.; Zhao,
X.; Qiao, B.; Jiang, Z. Chem. Sci. 2019, 10, 6629. (e) Qiao, B.; Li,
C.; Zhao, X.; Yin, Y.; Jiang, Z. Chem. Commun. 2019, 55, 7534. (f)
Shao, T.; Li, Y.; Ma, N.; Li, C.; Chai, G;; Zhao, X.; Qiao, B.; Jiang,
Z. iScience 2019, 16, 410. (g) Yin, Y.; Li, Y.; Gongalves, T. P.; Zhan,
Q.; Wang, G.; Zhao, X.; Qiao, B.; Huang, K.-W.; Jiang, Z. J. Am.
Chem. Soc. 2020, 142, 19451. (h) Kong, M.; Tan, Y.; Zhao, X.; Qiao,
B.; Tan, C.-H.; Cao, S.; Jiang, Z. J. Am. Chem. Soc. 2021, 143, 4024.

[12] (a) Oscarson, S. Protective Group Strategies, CRC Press, Taylor
Francis Group, Boca Raton, 2006. (b) Wuts, P. G; Greene, T. W.
Greene's Protective Groups in Organic Synthesis, John Wiley &
Sons, New Jersey, 2006.

[13] (a) Walling, C. Free Radicals in Solution, John Wiley & Sons, Inc.,
New York, 1957. (b) Curran, D. P.; Porter, N. A.; Giese, B. Stereo-
chemistry of Radical Reactions: Concepts, Guidelines and Synthetic
Applications, Wiley-VCH Verlag, Weinheim, Germany, 1996. (c)
Roberts, B. P. Chem. Soc. Rev. 1999, 28, 25. (d) Hata, S.; Sibi, M. P.
Addition of Free Radicals to Carbon-Carbon Multiple Bonds. In
Stereoselective Synthesis, Vol. 1, Eds.: De Vries, J. G.; Molander, G.
A.; Evans, P. A., Georg Thieme Verlag, Stuttgart, Germany, 2011. (e)
Wille, U. Chem. Rev. 2013, 113, 813.

[14] See the Supporting Information for details.

[5

[}

(8

=

[9

—

(Cheng, B.)

Acta Chim. Sinica 2021, 79, 1477—1480




<<
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


