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１．発表論文等（査読付き論文，著書，総説等の発表状況） 

(1) Carbonylation in Microflow : Close Encounters of CO and Reactive Species 

Fukuyama, T.; Totoki, T.; Ryu, I. Green Chemistry  2014 in press.  

(DOI : 10.1039/c3gc41789a) 
(2) One-pot synthesis of cyanohydrin derivatives from alkyl bromides via incorporation 
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Smino, S.; Fusano, A.; Okai, H.; Fukuyama, T.; Ryu, I. Beilstein J. Org. Chem. 2014, 
10, 150-154. 

(3) Ruthenium-Catalyzed Addition of 1,3-Diketones to Terminal Alkynes 

Leotard, B.; Fukuyama, T.; Higashibeppu, Y.; Brancour, C.; Okamoto, H.; Ryu, I. 
Synlett 2013, 24, 2287-2291. 

(4) Synthesis of Alkylated Nitriles by [RuHCl(CO)(PPh3)3]-catalyzed Alkylation of 
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Kuwahara, T.; Fukuyama, T.; Ryu, I. Chem. Lett. 2013, 42, 1163-1165. 
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Beilstein J. Org. Chem. 2013, 9, 1340-1345. 

(7) Synthesis of Alkyl Aryl Ketones by Pd/Light Induced Carbonylative Cross-Coupling 
of Alkyl Iodides and Arylboronic Acids 

Sumino, S.;Ui, T.; Ryu, I. Org. Lett. 2013, 15, 3142-3145. 

(8) Rhodium-Catalyzed Decarbonylative C-H Arylation of 2-Aryloxybenzoic Acids 
Leading to Dibenzofuran Derivatives 

Maetani, S.; Fukuyama, T.; Ryu, I. Org. Lett. 2013, 15, 2754-2757. 
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2794-2797. 
 



(10) Reductive Bromine Atom-Transfer Reaction 
Sumino, S,; Fusano, A.; Ryu, I. Org. Lett 2013, 15, 2826-2829. 
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2013, 15, 2554-2557. 
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(13) Efficient Hydroxymethylation Reactions of Iodoarenes Using CO and 
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Chem. 2013, 3, 4-6. 
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Fukuyama, T.; Taifur, R. M.; Sumino, Y.; Ryu, I. Synlett 2012, 23, 2279-2283. 
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Methacrylate by Microflow Reactor Technology 
Fukuyama, T.; Kajihara, Y.; Ryu, I.; Studer, A. Synthesis 2012, 44, 2555. 



(21) Pd/Light-Accelerated Atom-Transfer Carbonylation of Alkyl Iodides: Application in 
Multicomponent Coupling Processes Leading to Functionalized Carboxylic Acid 
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Fusano, A.; Sumino, S.; Nishitani, S.; Inoue, T.; Morimoto, K.; Fukuyama, T.; Ryu, I. 
Chem. Eur. J. 2012, 18, 9415-9422. 

(22) Free Radical -mediated Hydroxymethylation Using CO and HCHO 

Kawamoto, T.; Ryu, I. CHIMIA, 2012, 66, 372-376. 
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Kobayashi, S.; Inoue, T.; Ando, A.; Tamanoi, H.; Ryu, I.; Masuyama, A. J. Org. Chem. 
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(24) Rh-Catalyzed [5+1] and [4+1] Cycloaddition Reaction of 1,4-Enyne Esters with CO. 

Shortcut to Functionalized Resorcinols and Cyclopentenones 

Fukuyama, T.; Ohta, Y.; Brancour, C.; Miyagawa, K.; Ryu, I.; Dhimane, A.; 
Fensterbank, L.; Malacria, M. Chem. -Eur. J. 2012, 18, 7243-7247. 
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Fukuyama, T.; Ryu, I. Green Proc. Synth. 2012, 1, 412-426. 

(26) 医薬品製造におけるフローマイクロリアクターの役割：反応条件スクリーニングとサン

プル合成 
隅野幸仁、福山高英、有機合成化学協会誌, 2012, 70, 9, 846−907. 

(27) A Transition-Metal-Free Cross-Coupling Reaction of Allylic Bromides with Aryl- and 
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(31) Rapid Access to 6-Bromo-5,7-Dihydroxyphthalide 5-Methyl Ether by a 
CuBr2-Mediated Multi-step Reaction: Concise Total Syntheses of Hericenone J and 

5’-Deoxohericenone C (hericene A) 

Kobayashi, S.; Ando, A.; Kuroda, H.; Ejima, S.; Masuyama, A.; Ryu, I. Tetrahedron. 
2011, 67, 9087-9092. 

(32) Stereocontrolled Synthesis of Substituted Bicyclic Ethers through Oxy-Favorskii 

Rearrangement: Total Synthesis of (±)-Communiol E 
Kobayashi, S.; Kinoshita, T.; Kawamoto, T.; Wada, M.; Kuroda, H.; Masuyama, A.; 

Ryu, I. J. Org. Chem. 2011, 76, 7096-9103. 

(33) Koch–Haaf Reaction of Adamantanols in an Acid-tolerant Hastelloy-made 
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(38) Vicinal C-Functionalization of Alkenes. Pd/Light-Induced Multicomponent Coupling 
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(41) Atom-Economical Synthesis of Unsymmetrical Ketones through Photocatalyzed CH 
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Ryu, I. *; Tani, A.; Fukuyama, T.; Ravelli, D., Fagnoni, M., Albini, A. Angew. Chem. 
Int. Ed. 2011, 50, 1869–1872. 

(42) Microflow photo-radical chlorination of cycloalkanes 
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Min, K. I.; Lee, T. H.; Park, C. P.; Wu, Z. W.; Girault, H. H.; Ryu, I.*; Fukuyama, T.; 
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(47) A Photoirradiative Phase-Vanishing Method: Efficient Generation of HBr from 
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Matsubara, H.; Tsukida, M.; Ishihara, D.; Kuniyoshi, K.; Ryu, I.* Synlett 2010, 13, 
2014 – 2018. 
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(49) Synthesis of Alkyl Alkynyl Ketones by Pd/Light-Induced Three-Component Coupling 
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(51) Synthesis of 2-Hydroxymethyl Ketones by Ruthenium Hydride-Catalyzed 
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(52) Black Light Induced Radical Hydroxymethylation of Alkyl Iodides with Atmospheric 

CO in the Presence of Tetrabutylammonium Borohydride 
Kobayashi, S.; Kawamoto, T.; Uehara, S.; Fukuyama, T.; Ryu, I.* Org. Lett. 2010, 12, 



pp. 1548 - 1551.  
(53) Novel Radical Cyclization Method Accompanied by Elimination of Hydrazyl Radical 

Kobayashi, S.; Hirao, H.; Kawauchi, T.; Ryu, I.* Heterocycles. 2010, 80 (2), 879-885.  

(54) Organocatalytic Enantioselective Synthesis of Nitrogen-Substituted 
Dihydropyran-2-one, A Key Synthetic Intermediate of 1 -Methylcarbapenems 

Kobayashi, S.;* Uehara, H.; Kinoshita, T.; Sudo, T.; Ryu, I. Org. Lett. 2009, 11 (17), 
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(55) Synthesis of 2-Hydroxymethyl Ketones by Ruthenium Hydride-Catalyzed 

Cross-Coupling Reaction of -Unsaturated Aldehydes with Primary Alcohols 
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1-4. 

(56) Addition of Allyl bromide to Phenylacetylene Catalyzed by Palladium on Alumina 
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(57) Hydroruthenation Triggered Catalytic Conversion of Dialdehydes and Keto 
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(58) An Automated-Flow Microreactor System for Quick Optimization and Production: 

Application to 10- and 100-gram Order Productions of a Matrix Metalloproteinase 

Inhibitor Using a Sonogashira Coupling Reaction 
Sugimoto, A.; Fukuyama, T.*; Rahman, M. T.; Ryu, I. Tetrahedron Lett. 2009, 50 (46), 
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(59) Radical Carbonylations Using a Continuous Microflow System 
Fukuyama, T.; Rahman, M. T.; Kamata, N.; Ryu, I.* Beilstein J. Org. Chem. 2009, 5. 

Article number 34. 

(60) Microflow Radical Carboaminoxylations with a Novel Alkoxyamine 
Wienhöfer, I. C.; Studer, A.*; Rahman, M. T.; Fukuyama, T.; Ryu, I.* Org. Lett. 2009, 
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その他、査読無しの著作の場合 

(1) Synform, 2012, 5. (J. Am. Chem. Soc. 2012, 134, 876-877.) 
(2) 有機合成化学協会誌、2012, 10 月号. (J. Am. Chem. Soc. 2012, 134, 876-877.) 
(3) 有機合成化学協会誌、2012, 11 月号. (Synlett 2012, 23, 1085-1089.) 



(4) 有機合成化学協会誌、2013, 1 月号. (Synlett 2012, 23, 1331-1334.) 

(5) Fluorous Organic Hybrid Solvents for Non-fluorous Organic Synthesis 

Matsubara, H.; Ryu, I. In Top. Curr. Chem.; Horvath, I. T. Ed.; Springer-Verlag; 

Berlin, 2012; 308, pp 135-152. 
(6) Radical Chemistry by Using Flow Microreactor Technology  

Fukuyama, T.; Ryu, I. In Encyclopedia of Radicals in Chemistry, Biology and 

Materials, Chatgilialoglu, C.; Studer, A. Eds. John Wiley & Sons, Chichester,  2012. 
Vol. 2, pp1243-1258. 

(7) マイクロリアクターによる連続フロー型有機合成の進歩 

福山高英、柳 日馨 ケミカルエンジニヤリング，2011, 56, 485-503. 

 

２．学会発表等（国内外の招待講演および国際会議での発表状況） 

(1) 「[2+2]付加環化によるフラーレンの官能基化法」久保晴香・植田光洋・渡邉賢太郎・安

田 浩・柳 日馨, 日本化学会第 94春季年会, 愛知県, 2014.3.27-30（口頭発表）. 

(2) 「ルテニウムヒドリド触媒によるオレフィン異性化とアリル位アルキル化による新規 C-C

結合形成反応」桒原 崇・福山高英・柳 日馨, 日本化学会第 94春季年会, 愛知県, 

2014.3.27-30（口頭発表）. 

(3) 「ビニルシクロプロパンと臭化アリルのラジカル[3+2]型付加環化反応」濱岡花菜子・吉

方孝至・柳 日馨, 日本化学会第 94春季年会, 愛知県, 2014.3.27-30（口頭発表）. 

(4) 「一酸化炭素およびスルホニルオキシムエーテルをダブル C-1 ユニットとしたラジカル

カスケード反応」隅野修平・福山高英・笹野美香・柳 日馨・JACQUET Antoine・ROBERT 

Frédéric・LANDAIS Yannick, 日本化学会第 94春季年会, 愛知県, 2014.3.27-30（口頭発

表）. 

(5) 「アレン、電子欠損オレフィン、臭化アリルによる三成分連結型ラジカル反応」吉方孝

至・柳 日馨, 日本化学会第 94春季年会, 愛知県, 2014.3.27-30（口頭発表）. 

(6) 「シアノボロヒドリドをラジカルメディエーターとしたベンゼンのアリール化反応」佐藤

葵生・川本拓治・柳 日馨, 日本化学会第 94春季年会, 愛知県, 2014.3.27-30（口頭発

表）. 

(7) 「ボロヒドリド／酸素系におけるアリールボロン酸の酸化反応」川本拓治・柳 日馨, 日

本化学会第 94春季年会, 愛知県, 2014.3.27-30（口頭発表）. 

(8) 「Pd 触媒存在下、α-ヨードエステル、一酸化炭素、アリールボロン酸からのβ-ケトエ

ステル合成」隅野修平・宇井隆人・柳 日馨, 日本化学会第 94春季年会, 愛知県, 

2014.3.27-30（口頭発表）. 

(9) 「パラジウム触媒を用いた光照射下における Giese 反応」隅野修平・柳 日馨, 日本化学

会第 94 春季年会, 愛知県, 2014.3.27-30（口頭発表）. 



(10) 「光触媒によるラジカル的 C-H/C-C変換反応における位置選択性」岡田めぐみ・福山高

英・柳 日馨, 日本化学会第 94春季年会, 愛知県, 2014.3.27-30（口頭発表）. 

(11) 「アミノ酸イオン液体を用いたジペプチド合成」福山高英・松井晃裕・柳 日馨・古川真

也・稲山隆, 日本化学会第 94春季年会, 愛知県, 2014.3.27-30（口頭発表）. 

(12) 「有機ボロン酸と光学活性なプロパルギルアセテートを用いた位置および立体選択的な

プロパルギル位置換反応」中小路大起・植田光洋・柳 日馨, 日本化学会第 94春季年会, 

愛知県, 2014.3.27-30（口頭発表）. 

(13) 「2-リチオビフェニルのカルボニル化によるフルオレノール合成」福山高英・十時丈

典・柳 日馨, 日本化学会第 94春季年会, 愛知県, 2014.3.27-30（口頭発表）. 

(14) 「スルホン酸修飾シリカゲルを用いたフロー系での酸触媒反応」古田章宏・福山高英・

柳 日馨, 日本化学会第 94春季年会, 愛知県, 2014.3.27-30（口頭発表）. 

(15) Greener Synthetic Processes Based on Continuous Micro Flow Systems, 2013 年度第

３回 GSC（グリーン・サスティナブル・ケミストリー）セミナー, 鳥取県, 柳 日馨, 

2014.1.30（招待講演）. 

(16) Cyanoborohydride Mediated Radical Reactions, Takuji Kawamoto, Ilhyong Ryu, The 8th 

International Symposium on Integrated Synthesis (ISIS-8), Nara, 2013.11.29-12.1

（ポスター発表）. 

(17) Regioselective C-H/C-C Conversion of Ketones with Olefins in the Presence of 

Decatungstate as a Photocatalyst, Megumi Okada, Takahide Fukuyama, Ilhyong Ryu, 

Davide Ravelli, Maurizio Fagnoni, The 8th International Symposium on Integrated 

Synthesis (ISIS-8), Nara, 2013.11.29-12.1（ポスター発表）. 

(18) Bromine Radical Mediated Three-Component Coupling Reaction Leading to 2-Bromo 
1,7-Dienes, Takashi Kippo, and Ilhyong Ryu, The 8th International Symposium on 

Integrated Synthesis (ISIS-8), Nara, 2013.11.29-12.1（ポスター発表）. 

(19) Radical Arylation Mediated by Cyanoborohydride Reagents, Takuji Kawamoto, Aoi Sato, 
and Ilhyong Ryu, The 8th International Symposium on Integrated Synthesis (ISIS-8), 

Nara, 2013.11.29-12.1（ポスター発表） 

(20) A Novel Synthesis of Alkyl Aryl Ketones from Alkyl Iodides, CO, and Arylboronic 
Acids, Shuhei Sumino, Takahito Ui, and Ilhyong Ryu, The 8th International Symposium 

on Integrated Synthesis (ISIS-8), Nara, 2013.11.29-12.1（ポスター発表） 

(21) 「触媒的不斉光反応の開発」植田光洋, 日本プロセス化学会 2013ウインターシンポジウ

ム＆第３回公開シンポジウム, 宮城, 2013.11.28-29.（口頭発表）. 

(22) Synthesis of N-Heterocycles by Radical Annulation Approaches, Ilhyong Ryu, The 11th 

International Symposium on Organic Reactions (ISOR-11), Taiwan, 2013.11.22（特別

招待講演）. 



(23) Generation and Carbonylation of α-Silyl-Substituted arbanions Using a Continuous 
Microflow System, Takahide Fukuyama, Takenori Totoki, and Ilhyong Ryu, 10th 

International Symposium on Carbanion Chemistry (ISCC-10), Kyoto, 2013.9.23-26（ポ

スター発表）. 

(24) The Reaction of Organoboronic Acids with Activated Alkyl Halides, Mitsuhiro Ueda, 

Kouta Nishimura, Daiki Nakakoji, and Ilhyong Ryu, 10th International Symposium on 

Carbanion Chemistry (ISCC-10), Kyoto, 2013.9.23-26（ポスター発表）. 

(25) Alkylation of Acetonitrile and Acetamides Using Primary Alcohols Catalyzed by 
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2010), Achieving Efficiency in Organic Reactions via Greener Processes and Practices 

(#139) Honolulu, Hawaii, USA, 2010.12.15-20. (Ilhyong Ryu, Chief Organizer) 

(4) 大阪府立大学 21世紀科学研究機構 第 1回マイクロリアクターシステム研究所シンポジ

ウム、大阪府立大学，2011.7.29（柳 日馨，研究所長）． 

(5) 大阪府立大学 21世紀科学研究機構 第 2回マイクロリアクターシステム研究所シンポジ

ウム、大阪府立大学，2011.11.11（柳 日馨，研究所長）． 

 

５．受賞等 
(1) 岡田めぐみ（博士後期課程 2年） 

ポスター賞 The 8th International Symposium on Integrated Synthesis (ISIS-8), Nara,  

2013.11.29-12.1 

(2) 前谷臣治（博士後期課程３年） 

ポスター賞 59th Symposium on Organometallic Chemistry, Japan, 2012.9.13-15 

(3) 吉方孝至（博士後期課程１年） 

ポスター賞 第 38回有機反応懇談会,2011.8.4 

(4) 川本拓治（博士後期課程１年） 

第５回 GSC(グリーンサステイナブルケミストリーネットワーク) Student Travel Grant Award, 2011.6 

(5) ISoFT (International Symposium on Fluorous Technology)’09 Award 受賞 2009.8 

 
６．新聞報道等 
(1) ラジカル反応のフロンティア 

柳 日馨、化学工業日報 7面、2013.3.18. 

(2) フロー化学の発展に期待 

柳 日馨、化学工業日報 7面、2013.1.15. 

(3) Introduced in Organic Chemistry Portal.  

Taber, D. F. Org. Chem. Highlights 2011, February 21. 

Black-Light-Induced Radical/Ionic Hydroxymethylation of Alkyl Iodides with Atmospheric CO in 

the Presence of Tetrabutylammonium Borohydride.  Kobayashi, S.; Kawamoto, T.; Uehara, S.; 

Fukuyama, T.; Ryu, I. Org. Lett. 2010, 12 (7), 1548. 



７．国民との科学・技術対話 
なし 

 

８．領域内の共同研究の準備・実施状況とその成果 

(1) 共同研究先：京都大学，辻研究室（A03班，公募班員） 

派遣人員（派遣）：（隅野修平、修士１年） 

派遣期間（派遣）： 2011.6.20-2011.6.30 

共同研究内容：パーフルオロ化したポリエーテル系配位子の設計と合成 

共同研究成果：合成は完了し、現在カップリング反応を検証 

(2) 共同研究先：大阪大学，深瀬研究室（A02班，計画班員） 

派遣人員（派遣）：なし 

派遣期間（派遣）：なし 

共同研究内容：光マイクロリアクターを用いた光臭素化反応 

共同研究成果：光反応マイクロリアクターを設計、製作、フロー型臭素化に適用、研究 

       成果は論文に受理 

 

９．その他特記事項 
(1) SYNFORM 2012 で“Radical Addition of Alkyl Halides to Formaldehyde in the 

Presence of Cyanoborohydride as a Radical Mediator” (Focus on an article from the 
current literature)とりあげられる 

(2) Synfacts 2011 で ”Synthesis of (±)-Communiol E”がとりあげられる 

(3) Hydroruthenation Triggered Catalytic Conversion of Dialdehydes and Keto 
Aldehydes to Lactones, Omura, S.; Fukuyama, T.; Murakami, Y.; Okamoto, H.; Ryu, 

I.* Chem. Commun. 2009, (44), 6741-6743.  
Chemical Communications 誌 Hot Articles に選出 


	(32) Stereocontrolled Synthesis of Substituted Bicyclic Ethers through Oxy-Favorskii Rearrangement: Total Synthesis of (±)-Communiol E
	Kobayashi, S.; Kinoshita, T.; Kawamoto, T.; Wada, M.; Kuroda, H.; Masuyama, A.; Ryu, I. J. Org. Chem. 2011, 76, 7096-9103.
	(33) Koch–Haaf Reaction of Adamantanols in an Acid-tolerant Hastelloy-made Microreactor
	Fukuyama, T.; Mukai, Y.; Ryu, I. Beilstein J. Org. Chem. 2011, 7, 1288-1293.


<<
  /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


