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유기분과 하계워크샵 참석 회원님들께,

유기분과 운영진을 대표해서 유기화학분과회 제 18 회 하계워크샵에 참석하신 모든 회원님들을 환영합니다. 

유기분과 하계워크샵은 유기분과회의 행사 중 가장 크고 의미 있는 모임입니다. 올해는 강원도 원주시 근처에 

있는 오크밸리 리조트에서 진행됩니다. 분과 회원 여러분들의 도움과 참여 덕분에 올해에도 성황리에 열릴 수 

있게 되어 분과 운영진 모두와 더불어 매우 기쁘게 생각합니다. 월요일 오전에 진행될 하계워크샵의 

튜토리얼은 Flow Chemistry와 NMR 구조분석법에 대해 두 분의 전문가께서 각각 맡아서 진행해주시기로 

했습니다 (이화여자대학교 김원석, 한국화학연구원 이석근). 강연을 해 주실 두 분 박사님께 이 자리를 빌어 

감사드립니다. 또한 다른 일정 때문에 아쉽게도 강연은 할 수 없지만 제7회 젊은 유기화학자 상을 수상하신 

부산대학교 주정민 회원께도 축하 드립니다. 올해에는 연구년 때문에 미루어 졌던 제6회 수상자인 중앙대학교 

조은진 회원의 강연이 준비되어 있습니다.

작년에 워크샵의 학술적 의의 고취를 위해 장기자랑 대신 학생 구두발표를 진행하였습니다. 올해에도 작년에 

이어 대학원생들로 하여금 그 동안의 연구결과를 소개하는 장소와 기회를 제공하는데 중점을 두었습니다. 

또한 우수한 구두 및 포스터 발표자를 선정하고, 선정된 대학원생들에 싱가포르에서 개최될 Junior ACP 학회 

참가비를 지원하고자 합니다. 

본 행사가 원활히 진행될 수 있도록 어려운 여건에도 기꺼이 여러 형태로 재정 지원을 해 주신 업체 

관계자님과 연구책임자님께 유기분과회를 대표해서 감사의 말씀을 드립니다. 또한 본 하계 워크샵 진행을 

위해 수고하신 이영호 총무부회장을 비롯한 이선우 학술부회장, 윤창수 홍보부회장, 김학중, 유은정, 김민 

운영위원, 도우미 학생들과 한솔오크밸리 리조트 관계자들께도 감사의 말씀을 전합니다. 많은 노력에도 

불구하고, 미진한 부분들이 있을 것으로 생각합니다. 향후 개선을 위해, 주저 없이 지적해 주시고 또한 

너그러운 마음으로 양해해 주시기를 아울러 부탁 드립니다.  본 행사가 분과회원님과 대학원생에게 새롭게 

도약할 수 있는 재충전의 기회가 되기를 바랍니다. 

환영합니다.

2018년 8월 20일

대한화학회 유기화학분과회 회장  조 천 규

환영합니다

인사말
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PROGRAM SCHEDULE

2018년 8월 20일 (월)

2018년 8월 21일 (화)

09:00 – 09:50                       

09:50 – 10:00
10:00 – 10:50
10:50 – 11:10
11:10 – 12:00
12:00 – 13:00

13:00 – 14:00

14:00 – 14:30

14:30 – 15:30

15:30 – 15:50
15:50 – 17:40
17:40 – 18:30
18:30 – 19:20

19:20 – 21:00

21:00 – 21:30

09:30 – 11:00
11:00

등록

	 	 	 	 	 	   진행 : 김학중 (고려대학교)

개회사 : 조천규 (한양대학교)

튜토리얼 강연Ⅰ(NMR 강좌) : 이석근 (한국화학연구원)

Coffee Break

튜토리얼 강연 II (Flow Chemistry) : 김원석 (이화여자대학교)

점심식사

등록 및 포스터 게시

	 	 	 	 	 	   진행 : 이영호 (POSTECH)

젊은 유기화학자상 시상 및 기념 강연

(제6회 수상자: 중앙대학교 조은진 시상 및 강연)

(제7회 수상자: 부산대학교 주정민)

	 	 	 	 	 	   진행 : 이선우 (전남대학교)

대학원생 발표 -Ⅰ(10분 발표 + 2분 Q&A; OL001 – OL005)

성명1, 2, 3, 4, 5

Coffee Break 및 기념촬영

대학원생 발표 - II (10분 발표 + 2분 Q&A; OL006 – OL014)

숙소 체크인

만찬

포스터 발표

	 	 	       진행 : 유은정 (경희대학교), 김민 (충북대학교)

감사패 증정, 구두 및 포스터 우수발표자 시상

그룹별 자유토론

폐회식 및 귀가

Tutorial Session

SessionⅠ 

SessionⅡ 

Poster Session 
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2018년도 대학화학회 유기화학분과회  

 

 
  

What type of research can we do in Organic Chemistry with Modern NMR 
Techniques now? 

 
Seug-Geun Lee  

Department of Chemistry, Hanyang University, Seoul 04763, Republic of Korea 
E-mail: leesg@krict.re.kr 

 
Since NMR technique’s first introduction in 1946 by Purcell and Bloch (who received the 

Novel Prize in 1952 for their work), NMR spectroscopy has evolved into the key method for the 
analysis of structure, dynamics, and reactions of molecules. This technique has developed 
through the introduction of two-dimensional methods (Ernst, 1991 Novel Prize) and 
biomolecular research (Wuthrich, 2002 Novel Prize).  

Despite NMR technique’s usage in diverse areas of chemistry, its merit does not seem to be 
acknowledged greatly due to many inferior intrinsic aspects, particularly its sensitivity. However, 
new NMR techniques, high-field NMR, and demands for cutting edge techniques of analysis 
seem to change the role of NMR spectroscopy in chemistry. Modern NMR techniques can 
especially offer unique opportunities to ease the process of performing organic research. 

Through this lecture, we will cover the brief history of NMR development as well as various 
successful applications done in my lab. At the end of this lecture, you will see how practical and 
accurate this method is. 

 

1) Pulsed Field Gradient Experiments 
DOSY (Diffusion Ordered SpectroscopY)  

2) Exchange Spectroscopy(EXSY) 
   *Activation energy(Ea)  *Enthalpy(ΔH≠)  *Entropy(ΔS≠) 

3) Double quantum spectroscopy 
   1D-INADEQUATE (selective excitation) 

(Incredible Natural Abundance DoublE QUAntum Transfer Experiment) 
4) Quantitative Analysis by NMR Spectroscopy 

 

In the first subject, I will discuss about so-called “NMR-chromatography” which is determined 
by Pulsed Field Gradient method. Then I will show you how to use EXSY to get physical 
constants from the equilibrium state and how beneficial selective excitation is. The fourth 
subject will show you recent new quantitative analysis methods which are either comparable or 
superior to the conventional methods. 
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2017년도 대학화학회 유기화학분과회  

 

 
 

이 석 근 (Sueg-geun Lee) 

 

 Address 

대전광역시 유성구 원촌동 

E-mail: leesg@krict.re.kr 

Education 

Ph.D. (1985) Department of Chemistry, Brown University 
M.S. (1978) Department of Chemistry, Yonsei University  
B.S. (1976) Department of Chemistry, Yonsei University 

Position 

2015-Present Visiting Professor, Hanyang University 
2012-2015 Visiting Professor, Korea Advanced Institute of Science and Technology (KAIST) 
2012-Present Consultant, Korea Research Institute of Chemical Technology (KRICT) 
1987-2012 Senior Researcher, Korea Research Institute of Chemical Technology (KRICT) 
1985-1987 Post-doc., University of Utah 

Representative Publications 

1. “CIDNP Evidence for a Hot Carbocation Formed by Electron Transfer Between Two 
Radicals, ” S. G. Lee, J. Chem. Soc., Chem. Commun., 1115 (1987). 

2. “Triplet-Sensitized Photorearrangements of 2-Phenylallyl Phosphites,” W. G. Bentrude, S. G. 
Lee and et al., J. Am. Chem. Soc., 118, 6192 (1996). 

3. “NMR Study of Intramolecular Exchange in the La(III) Complex of 
Triethylenetetraaminehexaacetic Acid in Aqueous Solution,” S. G. Lee, Magn. Reson. 
Chem., 38, 820 (2000). 

4. “Complete 1H and 13C assignments of some epipodophyllotoxin derivatives,” Zaesung No and 
Sueg-Geun Lee, Magn. Reson. Chem., 41, 283 (2003). 

5. “Heteronuclear electronic reference NMR method for the measurement of concentration.” S. 
G. Lee, Bull. Korean Chem. Soc., 28, 1635 (2007). 

Books 

1. S.-G. Lee, Nuclear Magnetic Spectroscopy, Jayu- Academi Press: Seoul, 2016. 
2. S.-G. Lee, The Analysis of NMR Spectrum, Hanrimwon Press: Seoul, 2014. 
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2018년도 대학화학회 유기화학분과회  

 

 
  

Applications of Flow Chemistry in Organic Synthesis 
 

Wonsuk Kim  
Department of Chemistry and Nanoscience, Ewha Womans University, Seoul 03760 

E-mail: wonsukk@ewha.ac.kr 
 
In recent years, continuous flow microreactor has been recognized as powerful tools for 

chemical synthesis from the viewpoint of both academia and industry due to the advantages, 
such as (1) controlled heat transfer, (2) controlled mixing (both fast and slow) (3) increased 
solution-solid phase interactions (4) controlled use of high reactive materials, and (5) tailor-
made reactor to run serial reactions.1 

Herein, I introduce the concept and applications of flow chemistry in organic synthesis. For 
examples, a new synthetic method for the synthesis of ketones employing flow microreactor in 
the presence of acyl chlorides and in situ generated lithium species will be demonstrated. In 
contrast to standard batch chemistry, over-addition of the organolithium to the ketone for the 
formation of the undesired tertiary alcohol has been minimized representing a direct approach 
toward ketones.2 In addition, an efficient method for the synthesis of 1-sulfonyl- and sulfamoyl-
1,2,3-triazoles which can be serve as a precursor of reactive azavinyl carbenes will be 
reported using continuous flow microreactor in a short residence time.3 Furthermore, one-flow, 
multi-step synthesis of cis-Diamino Enone from the corresponding alkyne and sulfonyl azide 
will be demonstrated.  
 
 
 
 
 

 
 
 
 
 

References 
1 (a) Plutschack, M. B.; Pieber, B.; Gilmore, K. Chem. Rev. 2017, 117, 11796-11893. (b) Porto, 
R.; Benaglia, M.; Puglisi, A.Org. Process Res. Dev. 2016, 20, 2-25. (c) Wegner, J.; Ceylan, S.; 
Kirschning, A. Adv. Synth. Catal. 2012, 354, 17-57. (d) Wegner, J.; Ceylan, S.; Kirschning, A. 
Chem. Commun. 2011, 47, 4583-4592. 
2 Moon, S.-Y.; Jung, S.-H.; Kim, U. B.; Kim, W.-S. RSC Adv. 2015, 5, 79385-79390. 
3 Kwon, Y.-J.; Won, S.-Y.; Jeon, Y.-K.; Shin, I.; Jeon, H. J.; Lee, S.-g.; Kim. W.-S. Manuscript 
in preparation. 
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2017년도 대학화학회 유기화학분과회  

 

 
 

김 원 석 (Wonsuk Kim) 

Address 

서울특별시 서대문구 이화여대길 52 
TEL : 02-3277-2346 
E-mail: wonsukk@ewha.ac.kr 

Education 
Ph.D. (2010) Department of Chemistry, University of Pennsylvania (Prof. Amos B. Smith III) 
M.S. (2004) Department of Chemistry, Hanyang University (Prof. Cheon-Gyu Cho)  
B.S. (2002) Department of Chemistry, Hanyang University 

Position 
2012-present Assistant/Associate Professor, Ewha Womans University 
2011-2012 Post-doc., Massachusetts Institute of Technology (Prof. Timothy F. Jamison) 

Representative Publications 
1. Kwon, Y.-J.; Jeon, Y.-K.; Sim, H.-B.; Oh, I.-Y.; Shin, I.; Kim, W.-S. “3-Hydroxy-2-

(trialkylsilyl)phenyl Triflate: A Benzyne Precursor Triggered via 1,3-C-sp2-O Silyl Migration. 
Org. Lett. 2017, 19, 6224-6227. 

2. Park, C.-H.; Kwon, Y.-J.; Oh, I.-Y.; Kim, W.-S. “Synthesis of Trisubstituted Pyridines via 
Chemoselective Suzuki-Miyaura Coupling of 3,5- and 4,6-Dibromo-2-tosyloxypyridines. Adv. 
Synth. Catal. 2017, 359, 107-119. 

3. Jung, S.-H.; Sung, D.-B.; Park, C.-H.; Kim, W.-S. “Copper-Catalyzed N-Arylation of 2-
Pyridones Employing Diaryliodonium Salts at Room Temperature. J. Org. Chem. 2016, 81, 
7717-7724. 

4. Moon, S.-Y.; Jung, S.-H. Kim, U. B.; Kim, W.-S. “Synthesis of Ketones via Organolithium 
Addition to Acid Chlorides using Continuous Flow Chemistry. RSC Adv. 2015, 5, 79385-
79390. 

5. Moon, S.-Y.; Kim, U. B.; Sung. D.-B.; Kim, W.-S. “A Synthetic Approach to N-Aryl 
Carbamates via Copper-Catalyzed Chan-Lam Coupling at Room Temperature. J. Org. 
Chem. 2015, 80, 1856-1865.  

6. Moon, S.-Y.; Koh, M.; Rathwell, K.; Jung, S.-H.; Kim, W.-S. “Copper-Catalyzed N-Arylation 
of tert-butyl N-Sulfonylcarbamates with Diaryliodonium Salts at Room Temperature. 
Tetrahedron 2015, 71, 1566-1573. 
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Oral Program

[OL001]  Yeosan Lee, Jinyoung Park, Seung Hwan Cho*, Generation and Application of (Diborylmethyl)
zinc(II) Species: Access to Enantioenriched gem-Diborylalkanes by an Asymmetric Allylic 
Substitution, Department of Chemistry, Pohang University of Science and Technology (POSTECH)

[OL002]  Yong-Ju Kwon, Wonsuk Kim*, Continuous Flow Synthesis of 1-Sulfonyl and 1-Sulfamoyl-1,2,3-
Triazoles, Department of Chemistry and Nano Science Ewha Womans University

[OL003]  Jun-Hyeok Park, Un-Young Kim, Byung-Man Kim, Wang-Hyo Kim, Deok-Ho Roh, Jeong Soo 
Kim, Tae-Hyuk Kwon*, Molecular Engineering for Enhancement of Photo-, Thermal, and Water 
Stability of Organic Dyes for Dye-Sensitized Solar Cells, Department of Chemistry, School of Natural 
Science, Ulsan National Institute of Science and Technology (UNIST)

[OL004]  Hosoowi Lee, Woo-Dong Jang*, Supramolecular Assembly Formed from Bisporpohyrin Derivative, 
Department of Chemistry, Yonsei University

[OL005]  Jaeyeon Lee, Hee-Yoon Lee*, Total Syntheses of Alotaketal A and Phorbaketals, Department of 
Chemistry, Korea Advanced Institute of Science and Technology

[OL006]  Yuna Kim, Hanseul Lee, Yunmi Lee*, Copper-Catalyzed SN2’ Reduction of Propargylic Chlorides 
with Diisobutylaluminum Hydride, Department of Chemistry, Kwangwoon University

[OL007]  Da Sol Chung, Jae Sung Lee, U Bin Kim, Sang-gi Lee*, Palladium-Catalyzed Tandem Heck/
Divergent Cyclopropanation via Solvent-Driven Regioselective C(sp3)–H Bond Activation, 
Department of Chemistry and Nano Science (BK21 PLUS), Ewha Womans University

[OL008]  Yonghyeon Baek, Phil Ho Lee*, Regioselective Synthesis of Indolopyrazines through Sequential 
Rh-Catalyzed Formal [3+3] Cycloaddition and Aromatization Reaction of Diazoindolinimines with 
Azirines, Department of Science, Kangwon National University

[OL009]  Sumin Jang, Hyunwoo Kim*, 1H NMR Chiral Analysis of Alcohols at Room Temperature by Chiral 
Octahedral Gallium Complex, Department of Chemistry, Korea Advanced Institute of Science and 
Technology (KAIST)

[OL010]  Hanbyul Kim, Su Yeon Choi, Seunghoon Shin*, Asymmetric Synthesis of Dihydropyranones 
via Au(I)-Catalyzed Intermolecular [4+2] Annulation of Propiolates and Alkenes, Department 
of Chemistry and Center for New Directions in Organic Synthesis (CNOS), Hanyang University, 222 
Wangsimni-ro, Seongdong-gu, Seoul, 04763 (Korea)

[OL011]  Won Jun Jang, Jaesook Yun*, Asymmetric Synthesis of Organoboron Compounds via Copper 
Catalysis, Department of Chemistry, Sungkyunkwan University

[OL012]  Sourav Sarkar, Mithun Santra, Kyo Han Ahn*, A Two-Photon Active Environment Insensitive 
Dye with Giant Stokes Shift: An Ideal Platform for Probe Designing and Bio-imaging, Department of 
Chemistry, Pohang University of Science and Technology (POSTECH)

[OL013]  Donguk Ko, Eun Jeong Yoo*, Pyridinium Zwitterion as a Site-Switchable Dipole, Department of 
Applied Chemistry, Kyung Hee University

[OL014]  Sikwang Seong, Hyeonggeun Lim, Sunkyu Han*, Biosynthetically Inspired Transformation of 
(+)-Catharanthine to Post-Iboga Alkaloids, Department of Chemistry, Korea Advanced Institute of 
Science & Technology (KAIST); Center for Catalytic Hydrocarbon Functionalizations, Institute for Basic 
Science (IBS) 
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Poster Program

[PO001]  유현지, 윤소원*, One-Pot Three-Component Synthesis of (Tetrahydro)Quinolines, Department of 
Chemistry, Center for New Directions in Organic Synthesis, Hanyang University

[PO002]  고태윤, 윤소원*, Pd-Catalyzed Synthesis of (E)-3-Arylmethyleneisoindolin-1-ones, Department of 
Chemistry, Center for New Directions in Organic Synthesis, Hanyang University

[PO003]  Min Jung Chang, Jung Won Yoon, Shin A Yoon, Chulhun Kang,* Min Hee Lee*, A FRET based 
ratiometric two-photon mitochondrial pH fluorescent probe, Department of Chemistry, Sookmyung 
Women’s University

[PO004]  Jinhui Joo, Sun Young Park, Jinju Lee, Min Hee Lee*, A development of red-emitting fluorescent 
probe for imaging of mitochondrial NADH in live cell, Department of Chemistry, Sookmyung Women’s 
University

[PO005]  HyeonOh Shin, Byung-Man Kim, Tae-Hyuk Kwon*, Surface State-mediated Charge Transfer of 
Cs2SnI6 and Its Application in Dye-sensitized Solar Cells, Department of Chemistry, School of Natural 
Science, Ulsan National Institute of Science and Technology (UNIST)

[PO006]  문다솜, 김성곤*, Stereoselective Palladium-Catalyzed Decarboxylative [4+2] Cycloaddition Reaction 
of Vinyl Benzoxazinanones with Cyclic N-Sulfimines, Department of Chemistry, College of Natural 
Science, Kyonggi University

[PO007]  최선영, 김성곤*, Enantioselective organocatalytic Friedel-Crafts reaction of cyclic N-sulfimines with 
pyrroles, Department of Chemistry, College of Natural Science, Kyonggi University

[PO008]  김승연, 김성곤*, Stereoselective synthesis of highly functionalized tetrahydroisoquinolines using 
Lewis acid-catalyzed Friedel-Crafts/Michael cascade reaction, Department of Chemistry, College of 
Natural Science, Kyonggi University

[PO009]  Hyun-Seok Seo, Hea-jo Kim*, Two Photon-Active Probe for Photodynamic Therapy. Department of 
Chemistry, Hankuk University of Foreign Studies

[PO010]  Won Joo Lee, Hae-Jo Kim*, A Ratiometric NIR Probe for Mitochondrial Nitroreductase. Department 
of Chemistry, Hankuk University of Foreign Studies

[PO011]  Sonhwan Kim, Hyeonsu Jeong, Nagendra Nath Yadav, Hyun-Joon Ha*, Synthesis of 
Lacosamide (Vimpat) and Its Derivatives from Aziridine-(2R)-carboxylate, Department of Chemistry, 
Hankuk University of Foreign Studies

[PO012]  Youg-Gun Lee, Hyeonsu Jeong, Hyun-Joon Ha,* Jung Woon Yang*, Organocatalyzed 
asymmetric epoxidation of aziridine-2-ylacrylaldehyde: Synthetic application of chiral vicinal 
epoxyaziridine, Department of Chemistry, Hankuk University of Foreign Studies

[PO013]  Lingamurthy Macha, Hyun-Joon Ha*, Asymmetric synthesis of piperidine alkaloids 
microcosamine A and microgrewiapine A from chiral aziridines, Department of Chemistry, Hankuk 
University of Foreign Studies

[PO014]  Jeongho Kim, Youngmin Kim, Seung Hwan Cho*, Copper-Catalyzed Diastereo- and 
Enantioselective Addition of 1,1-Diborylalkanes to N,N-Dimethylsulfamonyl Protected Acyclic 
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a Sustainable C1 Reagent, Department of Chemistry, College of Natural Sciences, Seoul National 
University

[PO036]  Eunhye Hwang, Hyun-Tak Kim, Wonjoo Jin, Kangmin Lee, Kwanyong Seo,* Tae-Hyuk Kwon*, 
Pt(II) Complexes with High Emission Quantum Efficiency for Effective Photon Down-shifting on 
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[PO037]  Kwangho Yoo, Hyojin Park, Byunghyuck Jung,* Min Kim*, Development of an Amino Acid 
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Direct Stereoconvergent Transformation, Department of Chemistry, Sungkyunkwan University

[PO043]  Jiseon Kim, Amit Sharma, Won Young Kim, Jihyeon Kim, Taeho Jeong, Inseob Shim, Kyoung 
Sunwoo, Geun Young Park, Jong Seung Kim*, A new indomethacin conjugated fluorescent 
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Department of Chemistry, Kwangwoon University 
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[PO054]  Hyun-Tak Kim, Tae-Hyuk Kwon*, Carbon-Heteroatom Bond Formation by Ultrasonic Chemical 
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Uleine, Department of Chemistry, Hanyang University
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Department of Chemistry, Yonsei University
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Reactions from Pyridotriazoles and 1,3-Dienes, Department of Chemistry, Kangwon National 
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pH-Sensitive Fluorescent Probe and Its applications, Department of chemistry, Yonsei University

[PO085]  Eunjeong Cho, Aravindan Jayaraman, Sunwoo Lee*, Selective synthesis of α,α-dibromoketones 
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[PO096]  Deokhee Jo, Sunkyu Han*, Total Syntheses of Spirocyclic PKS-NRPS-based fungal metabolites, 
Department of Chemistry, Korea Advanced Institute of Science and Technology (KAIST), Center for 
Catalytic Hydrocarbon Functionalization, Institute of Basic Science (IBS)

[PO097]  김연수, 봉수지, 조용선, 정영훈*, Total Synthesis of (+)-DMDP and (+)-Hyacinthacine A2, School of 
Pharmacy, Sungkyunkwan University

[PO098]  정준민, 김다은, 고수연, 남기범, 박현주, 정영훈*, Synthesis and Biological Evaluation of 
Hydroxamates as Selective HDAC6 inhibitors, School of Pharmacy, Sungkyunkwan University

[PO099]  김경목, 정규성*, Carbohydrate recognition through an Aromatic Hybrid foldamer With Extended 
cavity and sensor of chiral molecules, Department of Chemistry, Yonsei University

[PO100]  채우정, 정규성*, An On-off Fluorescence Sensor for Detecting Trace Water using Aromatic Hybrid 
Foldamers, Department of Chemistry, Yonsei University

[PO101]  Chai-heon Lee, Tae-Hyuk Kwon*, Enhancing ROS Generation via Photon Energy Transfer of Ir(III) 
Complex for Low Energy Photodynamic Therapy, Department of Chemistry, Ulsan National Institute of 
Science and Technology (UNIST)

[PO102]  Le Minh Hoang, Do Tien Dung, Chang Ho Oh*, Synthesis of Lophirone F Hexamethyl Ether, 
Department of Chemistry, Research Institute of Natural Sciences, Hanyang University

[PO103]  Dong Hwan Oh, Raveendra jillella, Chang Ho Oh*, Au-catalyzed tandem reaction of 
2-bisalkynylanilines with aldehyde: an efficient access to 2,2’-disubstituted bisindolylmethanes, 
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aDepartment of Chemistry, Pohang University of Science and Technology (POSTECH),
Pohang, 37673 Republic of Korea
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We report the successful generation of (diborylmethyl)zinc(II) species by transmetallation
between isolable (diborylmethyl)lithium and zinc(II) halide (X = Br, Cl) and their application in 
the synthesis of enantioenriched gem-diborylalkanes bearing a stereogenic center at the �-
position of the diboryl groups by an asymmetric allylic substitution reaction. The reaction has a 
broad substrate scope, and various enantioenriched gem-diborylalkanes can be obtained in 
good yields with excellent enantioselectivity. Further elaboration of the enantioenriched gem-
diborylalkanes provides access to a diverse set of valuable chiral building blocks.1
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1 Lee, Y.; Park, J.; Cho, S. H. Angew. Chem., Int. Ed. 2018, in press.
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Continuous Flow Synthesis of 1-Sulfonyl and 1-Sulfamoyl-1,2,3-
Triazoles

Department of Chemistry and Nano Science Ewha Womans University, Seoul 120-750 Korea.
E-mail: wonsukk@ewha.ac.kr

1-Sulfonyl-1,2,3-triazoles are useful compounds which can be serve as a precursor of 
reactive azavinyl carbenes. Because of their weak N1-N2 bond, they can easily transform to 
diazoimines through ring-chain tautomerization and it leads to subsequent conversion to the 
transition metal-carbene complexes.1 Thus, many different batch-type methods for the 
preparation of 1-sulfonyl-1,2,3-triazoles have been developed. However, most batch-type 
conditions require long reaction time. Herein, we report an efficient method for the synthesis of
1-sulfonyl-and 1-sulfamoyl-1,2,3-triazoles employing continuous flow microreactor in short 
residence time In addition, we generated cis-diamino enones with rhodium( ) azavinyl 
carbenes derived from triazoles by using one flow synthesis system.

References
1 Raushel, J.; Fokin, V. V. Org. Lett. 2010, 12, 4952-4955.
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Supramolecular Assembly Formed from Bisporphyrin Derivative  
Hosoowi Lee,a Woo-Dong Janga*  

  
a Department of Chemistry, Yonsei University, 03722 Seoul, South Korea

E-mail: wdjang@yonsei.ac.kr

Recently, the control of supramolecular polymerization process has attracted attention to 
many researchers. We designed bisporphyrin derivative, C2-TPP, which composed of two zinc 
porphyrin units bridged by amide groups and diacetylene moiety. C2-TPP exhibited distinct 
different aggregation mode upon condition of self-assembly process. When the bisporphyrin 
was dissolved in hot methylcyclohexane (MCH), it showed sharp absorption band indicating 
molecularly dissolved monomeric state. Depending on the cooling rate of the hot solution, C2-
TPP resulted in two different types of aggregation state. As the hot solution experienced slow 
cooling process, absorption spectrum of C2-TPP was obtained as blue-shifted absorption 
band indicating the formation of thermodynamically stable H-aggregates (Hagg). Meanwhile, 
when the hot MCH was cooled rapidly, red-shifted absorption band was monitored in 
absorption spectrum, indicating the formation of J-aggregates (Jagg) as kinetic product. The
kinetic Jagg was transformed to thermodynamically stable Hagg and this transformation process 
was monitored through the change of UV/Vis absorption spectra. Jagg and Hagg were visualized 
by atomic force microscopy; Jagg and Hagg were obtained as nanoparticles and nanofiber, 
respectively. The freshly transformed Hagg from Jagg was CD-silent, which is reasonable 
considering achiral property of the bisporphyrin monomer. After storing fresh Hagg at room 
temperature without any disturbance, unexpected CD-activity was detected from aged Hagg
solution. A further study to find out the origin of this unexpected CD-signal from achiral 
bisporphyrin is still in progress. 
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Total Syntheses of Alotaketal A and Phorbaketals

Jaeyeon Lee,a Hee-Yoon Leea*

a Department of Chemistry, Korea Advanced Institute of Science and Technology, Yuseong-gu, Daejeon 
34141, Korea.

E-mail: leejaeyeon@kaist.ac.kr

Alotaketal A isolated from marine sponge Hamigera sp.[1] and Phorbaketal A from Marine 
sponge Phorbas sp.[2] in 2009 have almost identical new structural features including 
unsaturated spiroketals.(Fig.1) Especially These natural pruducts have received attention 
because of their interesting biological activities such as activation of the cAMP cell signaling 
pathway which means they could be used as important tools for cell biology research and 
potential lead compounds for drug development.

In 2017, We reported the total synthesis of Phorbaketal A[3], through Au catalyzed acetal 
formation of alkyne diols and epoxide rearrangement into the corresponding allylic alcohol as 
the final step. (Fig.2) The final epoxide rearrangement was quite troublesome as the 
transformation was not realized by other group despite investigation of a wide range of 
conditions.[4]

In this work, we accomplished total synthesis of Alotaketal A and Phorbaketal A utilizing the 
epoxide next to an alkyne based on the mechanistic insight from our previous total synthesis 
of Phorbaketal A. [3] (Fig.3)

References
1 Forestieri, R.; Merchant, C. E.; Voogd, N. J.; Matainaho, T.; Kieffer, T. J.; Andersen, R. J. Org. Lett.
2009, 11, 5166-5169 
2 Rho, J.-R.; Hwang, B. S.; Sim, C. J.; Jung, S.; Lee, H.-Y.; Kim,H.-J. Org. Lett. 2009, 11, 5590-5593 
3 Joung, S.; Kim, R.; Lee, H.-Y. Org. Lett. 2017, 19, 3903-3906 
4 Hubert, J. G.; Furkert, D. P.; Brimble, M. A. J. Org. Chem. 2015, 80, 2715-2723
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It has been developed a novel palladium-catalyzed tandem Heck/regiodivergent C(sp3)-H
bond activation[1] for selective formation of spiro- and fused-cyclopropanated indolines from 
the same N-allylated 2-bromoanilines. Solvent could greatly influence to the regioselectivity in 
C-H activation of �-alkylPd(II)-intermediate. For example, in a non-polar and non-coordinating 
solvent, the intramolecular coordination between Pd(II) and the amide carbonyl may favor 
formation of intermediate ��,�where close spatial proximity between Pd(II) and C-�� bond will 
promote selective formation of fused-cyclopropanated indoline �. However, in a polar and
highly coordinating solvent such as DMSO, the solvent molecules may displace Pd(II) from 
interacting intramolecularly with the amide carbonyl to afford an intermediate complex with 
spatial conformation better represented by �, where due to close proximity between Pd(II) and 
C-�� bond, will lead to selective formation of spiro-cyclopropanated indoline  . Kinetic studies 
with deuterium-labelled substrate indicated that the cleavage of C-H bonds is turnover limiting 
step in both catalytic reactions. Time-resolved IR studies suggested coordination of amide 
carbonyl with Pd(II) plays key role for the regioselectivity.[2]
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1Ping, L.; Chung, D. S.; Bouffard, J.; Lee, S.-g. ������
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1H NMR Chiral Analysis of Alcohols at Room Temperature by Chiral 
Octahedral Gallium Complex

Sumin Jang, Hyunwoo Kim *

Department of Chemistry, Korea Advanced Institute of Science and Technology (KAIST), Daejeon 
34141, Korea.

E-mail: hwkim@kaist.edu

NMR spectroscopy is one of the most convenient and widely used analytical techniques for 
the determination of chemical structures. The use of chiral solvating agents (CSA) using non-
covalent interactions is operationally simple and convenient. However, the analytes are mainly 
limited to amines or carboxylic acids because they can form relatively strong charged 
hydrogen bonding. It is still quite challenging to use CSAs for other polar compounds. Indeed, 
chiral alcohols are common structural motifs synthetized by many stereoselective reactions. 
For direct chiral analysis of alcohols by 1H NMR spectroscopy, only a few cases of chiral 
solvating agents have been reported. Moreover, they tend to exhibit insufficient peak 
separation and narrow analyte scope. Therefore, a highly efficient chiral solvating agent for 
chiral alcohols is highly desirable.

In 2015, our lab have demonstrated a chiral octahedral aluminum-ate complex with newly 
designed hexa-dentate N2O4 ligands as an efficient 1H NMR chiral solvating agent for both 
positively and negatively charged chiral molecules.1 Furthermore, in 2018, we have elaborated 
the use of aluminum complex as a chiral solvating agent to alcohols.2 However, due to the 
weak intermolecular interaction, peak separation was achieved at low temperature.

In this work, we have newly developed a sodium salt of negatively charged octahedral 
gallium complex to demonstrate a general and efficient chiral solvation of chiral alcohols at 
room temperature. Previously, for aluminium complex, low temperature measurement was 
necessary due to the small binding constants with chiral alcohols. However, gallium complex 
gave clear peak separation at room temperature due to its more basic property. Because our 
gallium complex provides well resolved and sharp signals of various chiral alcohols including 
aryl- and alkyl-substituted primary, secondary, and tertiary alcohols, it can be a general 
method for the determination of the % ee of chiral alcohols under operationally more simple 
and practical condition.
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2. Seo, M.; Jang. S.; Kim, H. Chem. Commun. 2018, 54, 6804.
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Asymmetric Synthesis of Dihydropyranones via Au(I)-Catalyzed 
Intermolecular [4+2] Annulation of Propiolates and Alkenes
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Pyridinium Zwitterion as a Regioselectivity-Switchable 
Dipole

Donguk Ko, Eun Jeong Yoo*
  

Department of Applied Chemistry, Kyung Hee University, Yongin 17104, Republic of Korea. 
E-mail: ejyoo@khu.ac.kr

Cycloadditions constitute one of the most important classes of organic reaction giving access 
to complex cyclic constructs that play a key role in the preparation of natural products, 
pharmaceutical agents or synthetic materials. Recently, our group discovered that the 
pyridinium zwitterion could serve as a 1,5-dipole for the construction of medium-sized 
heterocycles via [5+n]-cycloadditions with electrophilic partners.[ref] A remarkable feature of 
pyridinium zwitterions is their stability, where the aromaticity of pyridinium core may stabilize 
these compounds sufficiently to allow isolation.  

In this symposium, we will discuss about the regioselective cycloaddition of pyridinium 
zwitterions, which are the first example of site-switchable dipole, and palladium-TMM species to 
provide fused N-heterocycles with excellent selectivity. The cycloaddition of pyridinium 
zwitterion and palladium-TMM, which was readily generated from 3-acetoxy-2-
trimethylsilylmethyl-1-propene, efficiently provided the cycloadduct product where new bonds 
were formed on C3- and C4-positions of pyridinium zwitterion at room temperature. We also 
carried out a detailed mechanistic investigation based on DFT computational results for the 
regio-divergent cycloaddition of pyridinium zwitterion and palladium-TMM. 
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Biosynthetically Inspired Transformation of (+)-Catharanthine to 
Post-Iboga Alkaloids

Sikwang Seong,ab Hyeonggeun Lim,ab and Sunkyu Hanab* 
  

a Department of Chemistry, Korea Advanced Institute of Science & Technology (KAIST), 
Daejeon 305-701, South Korea.

b Center for Catalytic Hydrocarbon Functionalizations, Institute for Basic Science (IBS), 
Daejeon 305-701, South Korea.

E-mail: ssg9547@kaist.ac.kr

Iboga-type alkaloids that have undergone rearragements to exlcude isoquinuclidine moieties 
can be calssified as post-iboga alkaloids. Upto date, various synthetic studies have been 
undertaken on iboga-type alkaloids, but only a few examples exist on the synthesis of post-
iboga alkaloids.
We synthesized various post-iboga alkaloids including conodusine A, B, C, voatinggine, 
tabertinggine and dippinine B from catharanthine through oxidative conversions and 
rearrangements. 
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One-Pot Three-Component Synthesis of (Tetrahydro)Quinolines 

Huen Ji Yoo and So Won Youn* 
  

Department of Chemistry, Center for New Directions in Organic Synthesis,
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Recently, we have developed a new highly effective one-pot, three-component reaction of 
arenediazonium salts, nitriles, and styrenes for the synthesis of quinolines and 
tetrahydroquinolines.1 In sharp contrast to the prior works with the same reagent blend, the 
formation of N-arylnitrilium intermediates2 from arenediazonium salts and nitriles was followed 
by reaction with styrenes, leading to 3,4-dihydroquinolinium salts3 as a common intermediate. 
These could be further selectively transformed to quinolines and tetrahydroquinolines 
depending on the reaction conditions.4 This is the first example of the synthesis of both 
quinolines and tetrahydroquinolines using arenediazonium salts as a C2 building block for a 
benzene ring fused to a pyridine/piperidine ring. The advantages of this protocol include its 
simplicity, metal-free and mild conditions, readily available starting materials, and good 
functional group tolerance. 
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A development of red-emitting fluorescent probe for imaging of 
mitochondrial NADH in live cell

Jinhui Joo, Sun Young Park, Jinju Lee, Min Hee Lee*�

����������������������������
������
����	��������������������������������
E-mail: wnwlsgml2313@gmail.com

Nicotinamide adenine dinucleotide (NADH) is a coenzyme involving in many redox reactions 

in living cells. In particular, the NADH plays a crucial role in the production of energy in the 

mitochondria. In this regard, we developed a NIR fluorescent probe (1) that can image 

mitochondrial NADH. This probe consists of NIR fluorophore as signaling unit, electron-deficient 

moiety as a reactive site to NADH, and triphenylphosphonium salt as mitochondria targeting 

group. The 1 is almost none-fluorescent, however, upon reacting with NADH a significant 

fluorescence increase is monitored in both solution and live human cells.
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Stereoselective Palladium-Catalyzed Decarboxylative [4+2] 
Cycloaddition Reaction of Vinyl Benzoxazinanones with Cyclic N-

Sulfimines 
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Enantioselective organocatalytic Friedel-Crafts reaction of cyclic N-
sulfimines with pyrroles 
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Stereoselective synthesis of highly functionalized 
tetrahydroisoquinolines using Lewis acid-catalyzed 

Friedel‒Crafts/Michael cascade reaction 
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Background: Development of a method to control the function of compounds in a 
spatiotemporal manner is indispensable in the field of biological chemistry and drug delivery. 
Ultraviolet (UV) irradiation-induced bond cleavage reaction or conformational change of 
backbone has been applied in order to control function. However, due to its low short 
wavelength, UV light exhibits limited penetration depth in biological tissues and can possibly 
cause tissue damage, which hampers the application of UV light for the treatment of internal 
tumors.1,2

Near-infrared (NIR) two-photon photolysis can overcome these problems because NIR causes 
minimal tissue damaging compared with UV. Over the past few decades, NIR light-triggered 
photodynamic therapy (PDT) has emerged as an alternative treatment approach to 
chemotherapy and radiotherapy to treat cancer in the clinic.3,4. 

With the focus of view, we design a probe for tumor therapy that is induced in specific irradiation 
of NIR wavelength region and release anticancer drug by photolysis of two-photon absorption 
moiety. Furthermore, for a suitable drug delivery system, a glucose unit is introduced as a 
biomarker targeting tumor.5

Materials and Method: Chemical probe was prepared according to the standard method in the 
lab and all reagents purchased from the chemical suppliers. 

Conclusion: The probe shows increase of fluorescent intensity about 10-fold which is exposed 
NIR irradiation. This probe is expected to exhibit an effective spatiotemporal tumor therapy in a 
mouse model of cancer. 
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A Ratiometric NIR Probe for Mitochondrial Nitroreductase 
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Background: Nitroreductase (NTR) is activated in such a hypoxic condition as cancer. 
Therefore, the detection of hypoxic NTR is a feasible tool for the diagnosis of tumor cells, 
warranting robust detection for a variety of biological studies.1,2 

 
Materials and Method: Chemical probes were prepared according to the standard organic 
synthetic method and NTR enzyme together with NADH was purchased from the chemical 
suppliers. 
 
Result: A heptamethinylcyanine-based dual optical probe was developed for selective and 
sensitive detection of NTR in a NIR fluorescence region.3 The probe exhibited dramatic optical 
changes with large ratiometric fluorescence as well as intense blue color by the nitro-to-
amine functional group transformation and displayed a very low limit of detection of NTR in 
PBS buffer. Further application of the probe to endogenous NTR was successfully applied in 
HeLa cells as well as a mouse model of breast cancer, exhibiting its preferential localization in 
the cellular mitochondria and heavy accumulation in the tumor tissues of living mice enough to 
obtain brighter tumor imaging through i.v. injection 
 
Conclusion: Latent chromogenic and fluorogenic probe was successfully applied for the 
detection of mitochondrial NTR in vivo as well as in vitro. 
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Synthesis of Lacosamide (Vimpat) and Its Derivatives from Aziridine-
(2R)-carboxylate 
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An efficient and scalable synthesis of the antiepileptic drug (R) - lacosamide and its 

derivatives was  successfully achieved from commercially available aziridine - (2R) - 
carboxylate in three simple sequential steps , including regioselective aziridine ring opening , 
debenzylation followed by acetylation in one pot , and amide formation  
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Organocatalyzed asymmetric epoxidation of 
aziridine-2-ylacrylaldehyde : 

Synthetic application of chiral vicinal epoxyaziridine
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Asymmetric synthesis of piperidine alkaloids microcosamine 
A and microgrewiapine A from chiral aziridines
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Transition-Metal-Free Regioselective Alkylation of Pyridine N-Oxide 
Using 1,1-Diborylalkanes as Alkylating Reagents 
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The direct alkylation of pyridines has emerged as an expedient and atom-economical 

strategy for the preparation of alkylated pyridines which form the core structures of many 
biologically active compounds, pharmaceuticals, and agrochemicals. Consequently, a range of 
metal-mediated C-H alkylation reactions of pyridines have been successfully developed using 
late-transition metals as catalysts.1 The radical C-H alkylation of pyridines in the presence of 
photocatalysts, metal catalysts, or stoichiometric amounts of oxidants has also been 
extensively studied in this area of research.2 However, concerns regarding high costs and the 
presence of residual metal impurities often make these approaches unsuitable for industrial 
and pharmaceutical applications. Moreover, the radical approach has often resulted in the 
formation of an inseparable mixture of regioisomers. Thus, the development of an efficient and 
selective method for the alkylation, especially for the methylation, of pyridines under transition-
metal-free conditions is still desirable.3 

 

 
Figure 1. Transition-metal-free regioselective alkylation in pyridine N-oxides 

 
     In this poster presentation, we will describe an unprecedented base-promoted deborylative 
alkylation of pyridine N-oxides using 1,1-diborylalkanes as alkyl sources.4,5 The reaction 
proceeds efficiently for a wide range of pyridine N-oxides and 1,1-diborylalkanes with excellent 
regioselectivity. The utility of the developed method is demonstrated by the sequential 
secondary alkylation and methylation of 2,2'-bipyridine N-oxides. The reaction also can be 
applied for the direct introduction of a methyl group to 9-O-methylquinine N-oxide, thus it can 
serve as a powerful method for late-stage functionalization. 
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Morita-Baylis-Hilman Reaction of Chiral Aziridine Aldehyde and 
Distereoselective Synthesis of 2,3,4-Trisubstututed Pyrolidine  

Deepak Singh, Hyun-Joon Ha* 

Department of Chemistry, Hankuk University of Foreign Studies, Yongin, 449-719, Republic of Korea. 
E-mail: hjha@hufs.ac.kr

 The distereoselective MBH reaction of (R)-1-((R)-1-phenylethyl)aziridine-2-carbaldehyde with 
alkyl acrylate was achieved in stereo selective manner under various reaction conditions by 
changing the solvents, bases and alcohol additives. The regiospecific aziridine ring opening of 
MBH product by acetic acid yielded 2,3,4-trisubstituted pyrrolidine via aza Michael reaction, 
which may have utility for the synthesis of various biologically active compounds including 
Kainic acid.
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Sang-Yun Na,a Won Koo Lee,b and Hyun-Joon Ha,a,* 

b Department of Chemistry, Sogang University, Seoul 121-742, Korea

E-mail: hjha@hufs.ac.kr; Tel: +82-31-330-4659

The preparation of (S)-3-methylamino-3-[(R)-pyrrolidin-3-yl]propanenitrile (1), a key fragment 
of fluoroquinolone antibiotic PF-00951966 and others was achieved by N-methylative aziridine 
ring opening, addition of methyl group at the ring nitrogen, and ring-opening via a cyanide 
nucleophile in a single operation starting from bicyclic (R)-2-[(R)-pyrrolidine-3-yl]aziridine. The 
starting compound was elaborated from stereoselective conjugate addition of nitromethane to 
(R)-aziridine-2-yl acrylate followed by selective reduction without breaking the aziridine ring.
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N-methylative aziridine ring opening and the synthesis of (S)-3-
methylamino-3-[(R)-pyrrolidin-3-yl]propanenitrile
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Multipurpose Antifouling Coating of Solid Surfaces with the Sulfated 
Polysaccharide Fucoidan 

 
Yeonwoo Jeong, Jeong Woo Hong, Sung Min Kang* 

  
Department of Chemistry, Chungbuk National University, Chungbuk 28644, Republic of Korea. 

E-mail: smk16@cbnu.ac.kr 
 

 
  The control of biofouling, which is the unwanted adsorption of biomolecules and organisms 
on solid surfaces, is a prerequisite for wider applicability of the functional materials that are 
currently being used in biomedical industries1. One of the frequently used methods for 
controlling biofouling is the use of surface coatings with antifouling materials2,3. Herein, 
fucoidan, which is a marine-derived polysaccharide, is reported as a new type of antifouling 
material that is safe and broadly applicable4. Fucoidan is conjugated with catechols, which are 
known to act as adhesives for grafting functional molecules onto solid substrates5. Fucoidan 
catechol (FD-C) is subsequently utilized for robust fucoidan coatings of solid substrates, and 
the FD-C coated platelets and bacteria. The FD-C coating is also confirmed to be nonirritating 
upon skin contact, demonstrating its potential use in public places for inhibiting contagions. 
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Development of Highly Versatile and Controllable Ruthenium Based Olefin Metathesis 
Catalyst

Kitaek Song, Kunsoon Kim, Daeun Hong and Soon Hyeok Hong*

Department of Chemistry, College of Natural Sciences, Seoul National University, 1 
Gwanak-ro, Gwanak-gu, Seoul 08826, Republic of Korea

Construction of carbon-carbon double bond via olefin metathesis has received a lot of 
attention over several decades.1Due to its moisture- and air-stability, and tolerance toward 
many functional groups, well-defined ruthenium based olefin metathesis catalysts, originally 
developed by the Grubbs group, have been widely used in organic synthesis. Among several 
modified Ru catalysts, the Hoveyda-type catalysts, based on a chelated o-isopropoxy 
benzylidene ligand scaffold, have good stability and high activity.2 Initiation rates of the 
Hoveyda-type catalysts are directly related to electronic and steric nature of the chelating 
ligands. Tremendous efforts have been made to control the initiation by modification of the 
ligands.3 However, a versatile ligand system which is easily tunable by simple synthetic 
variation is still required for various applications of olefin metathesis.

To address the issue, novel ruthenium-based metathesis catalysts were developed based 
on a versatile N-vinylsulfonamide ligand scaffold. The developed catalysts exhibit highly 
controllable initiation behavior by simple modification of the readily available and structurally 
diverse N-vinylsulfonamide ligands, allowing high degree of tunability of catalyst activity. 
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Enhancing the Effect of Photodynamic Therapy in Hypoxic Condition 
by Targeting a Carbonic Anhydrase IX

  
aDepartment of  Chemistry, Korea University, Seoul 02841, Korea

b Department of Biological Sciences, Hyupsung University, Hwasung-si 18330, Korea. 
E-mail: jshyeon1@naver.com

A major challenge in photodynamic cancer therapy (PDT) is avoiding PDT-induced hypoxia, 
which can lead to cancer recurrence and progression through activation of various angiogenic
factors and significantly reduce treatment outcomes. Reported here is an acetazolamide (AZ)-
conjugated BODIPY photosensitizer (AZ-BPS) designed to mitigate the effects of PDT-based 
hypoxia by combining the benefits of anti-angiogenesis therapy with PDT. AZ-BPS showed 
specific affinity to aggressive cancer cells (MDA-MB-231 cells) that overexpress carbonic 
anhydrase IX (CAIX). It displayed enhanced photocytotoxicity compared to a reference 
compound, BPS, which is an analogous PDT agent that lacks an acetazolamide unit. AZ-BPS 
also displayed an enhanced in vivo efficacy in a xenograft mouse tumor regrowth model 
relative to BPS, an effect attributed to inhibition of tumor angiogenesis by both PDT-induced 
ROS generation and CAIX knockdown. AZ-BPS was evaluated successfully in clinical samples 
collected from breast cancer patients. We thus believe that the combined approach described 
here represents an attractive therapeutic approach to targeting CAIX-overexpressing tumors.
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Ring Opening Metathesis Polymerization of Low-Strained 
Cyclopentene Derivatives Enabled by Highly Active Ruthenium Olefin 

Metathesis Catalysts

Daeun Hong, Kitaek Song, Kunsoon Kim, and Soon Hyeok Hong*

Department of Chemistry, College of Natural Sciences, Seoul National University, 1 Gwanak-ro, 
Gwanak-gu, Seoul 08826, Republic of Korea

E-mail: soonhong@snu.ac.kr

Ring opening metathesis polymerization (ROMP) has been studied for several decades 
since it is a highly efficient way to obtain variously functionalized linear and controlled polymers. 
The basic driving force for ROMP is release of strain energy of constrained monomers such as 
norbornene and its derivatives (>20 kcal/mol). However, cyclopentenes have significantly lower 
ring strains (4.45-6.84 kcal/mol) than those of norbornene derivatives so that only a few 
examples of the ROMP of cyclopentenes have been reported. Because the polymerization 
reaction is an entropically disfavored reaction, low temperature conditions are preferred to drive 
the reaction thermodynamically toward the polymerization. However, the low temperature 
conditions have kinetically deleterious effect to initiate the precatalyst which usually requires 
external energy to dissociate a ligand. Therefore, a fast initiating catalyst which can be initiated 
at low temperatures will be ideal to perform the polymerization of challenging low strained 
monomers. Herein, we developed novel ruthenium-based olefin metathesis catalysts which are 
active even at -60 oC and initiate very fast. With the catalysts, the polymerization of low-strained 
cyclopentene derivatives was successfully achieved. Especially, cyclopentenes almost 
unreactive with the previously reported catalysts reacted well delivering the ROMP products in 
high yields, providing novel polymeric structures.1
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Fe( )-Complexes for the Selective Formation of Cyclic Carbonates 
from CO2 and Internal Epoxides

Yuseop Lee, Indranil Sinha, Choongman Bae, Samat Tussupbayev, Yujin Lee, Min-Seob Seo, Jin Kim, 
Mu-Hyun Baik*, Yunho Lee*, and Hyunwoo Kim*

Department of Chemistry, Korea Advanced Institute of Science and Technology, Yuseong-gu, 
Daejeon 34141, Korea

CO2 is an attractive C1 building block because it is abundant and renewable. Also, it is con-
sidered as a phosgene replacement due to its nontoxic nature.1 Therefore, various kinds of 
CO2 utilization methods have been developed2 not only because of these prominent features 
but also concerns of global warming, since CO2 is one of green house gases. One of the 
promising CO2 utilization methods is to make cyclic carbonates from epoxides. Cyclic car-
bonates are used as polar aprotic solvent, electrolytes or intermediates for organic synthesis.
Several catalysts for cyclic carbonates have been reported, including organocatalysts and 
transition metal complexes. Among them, the properties of salen-based catalysts are quite 
remarkable, which can switch the selectivity between cyclic carbonates and polycarbonates 
depending on metal center and ligand structure3.
Recently, Kleij have reported4 highly active and selective catalysts for cyclic carbonates with 

mononuclear Al and dinuclear Fe complexes based on amino tris(phenolate) ligands. Accord-
ing to the DFT computation, authors proposed a transition state where two oxygen atoms each 
from epoxide and CO2 bind to the metal center in a cis fashion, thereby greatly lowering the 
activation barrier.5 Thus, highly active and selective catalysts for cyclic carbonate synthesis 
can be developed on the basis of three fold symmetric amino tris(phenolate) ligand scaffolds. 
We have designed a new class of NO3 ligand for selective synthesis of cyclic carbonates 
resulting from available cis-binding site of the metal center. Here we introduce highly efficient 
and selective Fe catalysts based on our Cs symmetric NO3 ligands for coupling of CO2 and
epoxides.
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Selective Monomethylation of Amines Using Methanol as a 
Sustainable C1 Reagent 

Geunho Choi and Soon Hyeok Hong* 
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Gwanak-gu, Seoul 08826, Republic of Korea 

E-mail: soonhong@snu.ac.kr

The N-monomethyl functionality is a common motif in a variety of synthetic and natural 
compounds. However, facile access to such compounds remains a fundamental challenge in 
organic synthesis owing to selectivity issues caused by overmethylation. To address this issue, 
the selective, catalytic monomethylation of various structurally and functionally diverse amines 
including typically problematic aliphatic primary amines was developed using methanol as the 
methylating agent, which is a sustainable chemical feedstock.1 Control experiments indicated 
that the presence of hydrogen was essential to control dehydration over dehydrogenation of 
the hemiaminal intermediate. In addition to this work, selective N-formylation and N-
methylation reactions of amines using methanol is currently under development. 
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Polydiacetylenes(PDAs) are polymeric systems of diacetylene monomers that have been 
applied to various sensing applications.1 Micelle type PDA vesicle is synthesized by UV-
mediated photopolymerization, and PDA-liposomes are formed in aqueous solution by 
following sonication. The color of PDA-liposomes is changed under various external stimuli 
such as temperature, pH, surfactants and detection of metal ion.  
Recently, we have controlled diacetylene molecules in organic chemistry level with several 
functional groups, and reported interesting color changing phenomena of alkyl chain length 
controlled PDAs without external stimuli. And it is also revealed that the molecular interaction 
between PDA-liposomes and external stimuli is directly related with color-changing 
temperature.2 
In this presentation, the synthesis of functionalized PCDA molecules along with supporting 
characterizations, further studies for stepwise color change of PDA vesicle will be discussed. 
Although general PDA shows blue-red color transitions, the alkyl chain length-controlled (e.g., 
metyl and octyl) showed interesting and reversible red-yellow color transition by temperature 
increase. And unique sensing ability of amine-functionalized PDA vesicles will be presented. 
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Introducing Phenylacetylene Moiety into Metal-Organic Hybrid 
Materials 
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Metal-organic framework (MOF) and metal-organic polyhedra (MOP) are a porous hybrid 
material consisted of metal clusters or metal ions and multivalent organic linker molecules.1 
The major differences between MOF and MOP is the repeating units for framework and isolate 
cage. Since both MOF and MOP has metal clusters or ions as vertex in their structure, 
catalytic applications using metal parts have been developed for various organic 
transformations. Moreover, the tunability of organic linker molecule is the major advantage of 
MOFs and MOPs than other porous materials, and various organic functional groups such as 
alcohols, amines, azides, amides, etc have been successfully incorporated into MOF pores.2 
In this presentation, the synthesis of an alkyne-containing dicarboxylic acid ligand for MOF and 
MOP preparation will be discussed. The phenylacetylene moiety was successfully installed in 
benzene-1,4-dicarboxylic acid (p-BDC) and benzene-1,3-dicarboxylic acid (m-BDC) through 
Sonogashira cross-coupling, and directly applied to MOF and MOP synthesis. Detail ligand 
preparation and synthetic condition screening will be presented with supporting data. 
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Synthesis of Vinyl-Functionalized Metal-Organic Frameworks and 
Their Applications
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Metal-organic frameworks (MOFs) are 3D porous organic/inorganic hybrid materials. Compare 
to other porous inorganic materials such as zeolite and mesoporous silica, the organic 
functional groups could be installed into MOF relatively easily via organic transformation on 
the linkers. It allows a variety of organic functionalities such as amines, alcohols, halogens, 
amides, and etc in their ligand on frameworks. And these organic functional groups are aimed 
for fine-tuning of MOFs to various applications with physical and chemical property changes 
and further synthesis.1 Recently, we have introduced carbon-carbon double bond containing 
(i.e., vinyl-functionalized) BDC (benzene-1,4-dicarboxylate) into MOF. The ligand preparation 
and detail characterization of vinyl-functionalized MOF will be discussed in this presentation.
In addition, we have successfully developed a facile methodology for fabricating a free-
standing mixed-matrix membrane (MMM) containing covalently incorporated MOF particles up 
to 60 wt% by utilizing thiol-ene photopolymerization with MOF consisting of vinyl functionality. 
Assorted analyses combining FT-IR, TGA (thermogravimetric analysis), SEM (scanning 
electron microscopy), EDX (energy dispersive X-ray spectroscopy), and PXRD (powder X-ray 
diffraction) strongly supported that the desired MMM containing well-dispersed MOF particles 
was successfully produced by C-S bond formation between the MOF surface and the polymer 
matrix, which provided strong union without interfacial voids. The detail characterization data 
will be presented and discussed.
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MOFs are of great promise materials for a variety of applications such as gas storage, 
separation, catalysis, etc, because of the near infinite possibilities regarding their structure, 
porosity, and chemical functionality.1 To introduce functional group to MOFs, pre-synthetic 
method and postsynthetic modification (PSM) are known, and post-synthetic exchange (PSE) 
method has been reported. 
Recently, structural defects were revealed in MOF crystal structures have many interests in 
coordination material research fields. Since MOFs are constructed by repeating coordination 
bonds between metal ions (or clusters) and organic ligands, the disappearance of metal 
clusters or organic linker molecules generate structural defects on the frameworks.2 The 
structural defects could give physically unstable frameworks, however, at the same time, allow 
more accessible channel or porosity to the guest molecules. Very recently, the defect 
engineering in MOFs pores are receiving much attention from this point of view. 
In this presentation, the practical PSE (postsynthetic ligand exchange) process through 
defective MOF will be discussed. The existence of defect and increase of defect amount in the 
framework could accelerate the incorporation of target ligands. And large size or polar 
functional group substituents are also successfully installed into UiO-66 frameworks through 
ligand exchange process. The scope of functionalizations and the detail kinetics along with 
application will be presented.3 
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Enantioselective Borylallylation of Vinyl Arenes and its Application 
to Direct Stereoconvergent Transformation
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A ratiometric fluorescence sensor for detection of bio-thiol in solid 
tumors

Myung Sun Ji Amit Sharma Kyoung Sunwoo Hyeong Seok kim Jinwoo Shin

Jong Seung kim

a Department of Chemistry, Korea University, Seoul 02841, Korea.
E-mail: jongskim@korea.ac.kr

Abstract

To provide proper treatment and improve survival of patients, early detecting of cancer is 
critical. Here, we reported a highly sensitive ratiometric (yellow emission (550 nm) to blue 
emission (496 nm)) fluorescent probe 1 developed for detection of thiol-containing amino acids. 
This probe successfully eliminates interference from background auto-fluorescence, and 
discriminates between human carcinoma and normal cells by detecting intracellular thiol levels 
in living cells (P < 0.05). Furthermore, probe 1 could identify growing tumors by measuring 
GSH in the tissues as well as in the fresh blood of tumor xenograft mice. Additionally, the ratio 
of the emission intensity at two different wavelengths can provide quantitative analysis of 
glutathione (GSH) in the living systems. It suggests that it represents a promising prognostic 
and diagnostic marker, with extensive and simple potential clinical applications.
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Biosynthetically Inspired Transformation of (+)-Catharanthine to 
Post-Iboga Alkaloids
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Iboga-type alkaloids that have undergone rearragements to exlcude isoquinuclidine moieties 
can be calssified as post-iboga alkaloids. Upto date, various synthetic studies have been 
undertaken on iboga-type alkaloids, but only a few examples exist on the synthesis of post-
iboga alkaloids.
We synthesized various post-iboga alkaloids including conodusine A, B, C, voatinggine, 
tabertinggine and dippinine B from catharanthine through oxidative conversions and 
rearrangements. 
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Iridium Complexes Encapsulated in Redox-Sensitive 
Self-Cross-Linked Nanogels for Efficient Photodynamic Therapy
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Ir(III) complexes have attracted much attentions in bio-imaging and targeted therapies due to 
their outstanding advantages such as large Stokes shift, short incubation time, long 
luminescence lifetime, enhanced photo-stability and simple color tuning method. Furthermore, 
Ir(III) complexes showed remarkable efficiency of reactive oxygen species (ROS) generation 
as photosensitizers via electron (type I) and energy transfer (type II).1 Despite these great 
characteristics, the use of Ir(III) complexes as therapeutic agents has been limited because of 
their poor biocompatibility and water solubility. 
Herein, we provide reduction-triggered self-cross-linked polymer based Ir(III) complexes for 

enhancing the cell viability, TIr3PSSG. We synthesized iridium complexes(TIr3) encapsulated 
in self-cross-linked hyperbranched polyglycerol nanogels(PSSG nanogels) by using the thiol-
disulfide intermolecular exchanges.2 This Ir(III) complex involved nanogel was much soluble in 
physiological environments compared to the Ir(III) complex. With these formed nanoparticles, 
we expect enhancement of cell viability and photo-toxicity index for cancer cells due to better 
biocompatibility and enhanced permeability and retention (EPR) effect of nanoparticles.
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Supramolecular Polymerization with Hydrazone-based Molecular 
Building Blocks: Control of Chirality with Alkyl Substituent

HyeJin Cho,a Kyung-su Kim,a Seonggyun Ha,a Sun Gu Song,a Juhyen Lee,a and Changsik Songa*

a Department of Chemistry, Sungkyunkwan University, 2066 Seobu-ro, Jangan-gu, Suwon-si, 
Gyeonggi-do 16419 Republic of Korea.

E-mail: songcs@skku.edu

Chirality is one of the most important properties which can be found in nature. For example, 
biological processes occur in a chiral manner, which the chirality depends on that of the 
reactors, like proteins. Considering that those chiral reactors are supramolecules in most 
cases, supramolecular assembly plays a key role to investigate our chiral nature. In this study, 
novel benzoyl hydrazone para-pyridinium conjugates were synthesized and assembled by 
direct intermolecular interactions. The formation of the polymers could be controlled reversibly 
according to the pH environment. It is found that the assembly of BH1 is helical, thus several 
alkyl substituents were employed to control the chirality. The effect of alkyl groups was
investigated with UV-Vis spectroscopy, circular dichroism (CD) spectroscopy, and scanning 
electron microscopy (SEM).
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Chirality is one of the most important properties which can be found in nature. For example, 
biological processes occur in a chiral manner, which the chirality depends on that of the 
reactors, like proteins. Considering that those chiral reactors are supramolecules in most 
cases, supramolecular assembly plays a key role to investigate our chiral nature. In this study, 
novel benzoyl hydrazone para-pyridinium conjugates were synthesized and assembled by 
direct intermolecular interactions. The formation of the polymers could be controlled reversibly 
according to the pH environment. It is found that the assembly of BH1 is helical, thus several 
alkyl substituents were employed to control the chirality. The effect of alkyl groups was
investigated with UV-Vis spectroscopy, circular dichroism (CD) spectroscopy, and scanning 
electron microscopy (SEM).
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Total Syntheses of Aristotelia Alkaloids

Tae-Hong Jeon, Jang-Yeop Kim and Cheon-Gyu Cho*
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E-mail: ccho@hanyang.ac.kr

Abstract

In our recent report, we have demonstrated that ene-hydrazide prepared from enol triflate in 
regiochemically defined form may undergo Fischer indolization with no regiochemical 
scrambling.1 Applying to this method, we recently reported total syntheses of (+)-
aspidospermidine and (-)-tabersonine.2 As a part of our ongoing study for application of this 
method to the synthesis of natural products, we designed synthetic routes toward the total 
syntheses of aristotelia alkaloids, (-)-alloaristoteline and (-)-aristolasicone.

We began the synthetic exploration by preparing enol triflate 1 from the corresponding enone 
via a Michael addition using Me2CuLi followed by in-situ triflation. Subsequent C-N coupling 
with phenyl hydrazide afforded the key ene-hydrazide 2. Regioselective Fischer indolization 
under Lewis acidic conditions furnished indole 3 pertaining a cis-fused decalin core of (-)-
alloaristoteline. During the study, we observed an unexpected regiochemical control when cis-
2-decalone 4 was subjected to the classical Fischer indolization. The origin of the 
regioselectivity as well as our progress in the total syntheses of (-)-alloaristoteline and (-)-
aristolasicone will be discussed.
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Total synthesis of (±)-clivonine

Cheng-Dong Wang and Cheon-Gyu Cho*

Center for New Directions in Organic Synthesis, Department of Chemistry, Hanyang University, 222 
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Abstract

Diels-Alder reaction of 2-pyrone can be exceptionally powerful for the synthesis of structurally 
complex natural products, constructing multiple carbon-carbon bonds in a single operation1. 
As a part of our ongoing study exploring the utility of 3,5-dibromo-2-pyrone in target-oriented 
synthesis2, we have further envisioned that the aforemen-tioned synthetic strategy could be 
also effective for clivonine. Our efforts toward this natural product will be presented.
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Internal H-bonding mediated asymmetric intramolecular Diels-Alder 
reaction of dienophile-tethered-2-pyrone and formal synthesis of (+)-

aplykurodinone-1

Joon-Ho Lee, Hyo-Mi Kim and Cheon-Gyu Cho*
  

Department of Chemistry, Hanyang University, Seoul 133-791, Korea

Abstract
Aplykurodines are steroids natural products which have tricyclic ring core with various 

biological activities including cytotoxicity gainst a range of human cancer cells. Aplykurodinone-
1 whose structure is shown below has gained much interest for the unusual cis-fused 
hydrindane core decorated with six contiguous stereocenters, also found in other aplykurodines, 
and C11 side chain presenting C20 issue in steroid synthesis.1 

As a part of our ongoing study on 3,5-dibromo-2-pyrone toward target oriented synthesis,2 we 
have devised a new synthetic route to (+)-aplykurodinone-1 by way of internal hydrogen 
bonding mediated asymmetric intramolecular Diels-alder reaction. This elaborated 2-pyrone 
IMDA reaction turned out to proceed in perfect �-facial and endo selectivity, providing the cis-
hydrindane core as well as all substituents with right stereochemistry necessary for the 
synthesis of aplykurodionone-1. Transformations including hydrogenation, lactone ring formation 
and elimination gave the Danishefsky’s intermediate as a formal synthesis of (+)-
aplykurodinone-1.

3 9

11

4

1

O
O

O

H

H
7

8

1314

16

18

12

O

O

aplykurodinone-1

H

H

O

O

HO

aplykurodin A

H

H

O

O

HO

R=H, aplykurodin B

H

H

O

O

O

aplykurodinone B

References
1 (a) Ortega, M. J.; Zubia, E.; Salva, J. J. Nat. Prod. 1997, 60��������������������������������������������
Crispino, A.; Cimino, G.; Martinez, E.; Ortea, J.; Sodano, G. J. Nat. Prod. 1992, 55�� ��������� ����
Miyamoto, T.; Higuchi, R.; Komori, T. Tetrahedron Lett. 1986, 27�� ����������� ���� ���������� ����
Carbone, M.; Nappo, M.; Mollo, E.; Roussis, V.; Cimino, G. Tetrahedron. 2005, 61����������
2 (a) Kim, W.-S.; Kim, H.-J.; Cho, C.-G. J. Am. Chem. Soc. 2003, 125, 14288. (b) Tam. N. T.; Cho, C.-G. 
Org. Lett. 2007, 9, 3391. (c) Shin, I.-J.; Choi, E.-S.; Cho, C.-G. Angew. Chem. Int. Ed. 2007, 46, 2303. 
(d) Chang, J. H.; Kang, H.-U.; Jung, I.-H.; Cho, C.-G. Org. Lett. 2010, 12, 2016. (e) Jung, Y.-G.; Kang, 
H.-U.; Cho, H.-K.; Cho, C.-G. Org. Lett. 2011, 13, 5890. (f) Jung, Y.-G.; Lee, S.-C.; Cho, H.-K.; Nitin B. 
D.; Song, J.-Y.; Cho, C.-G. Org. Lett. 2013, 15, 132. (g) Cho, H.-K.; Lim, H.-Y.; Cho, C.-G. Org. Lett.
2013, 15, 5806. (g) Shin. H.-S.; Jung. Y.-G.; Cho. H.-K.; Park. Y.-G.; Cho. C.-G. Org. Lett. 2014, 16,
5718.



90 제18회 유기화학분과회 하계워크샵 및 제4회 유기화학 튜토리얼강좌 91

�
�

Total Syntheses of (-)-tubifolidine and Uleine

���������������������������������
���������
��
�
��

Department of Chemistry, Hanyang University, Seoul 133-791, Korea
	����������������������������������

�
�

Abstract
��� ����� ������� ��� �����­��� ��  ��­�� � � ��� �������������� ����� ����� ­����­�� ���� ��
 �� �����­���������­��������­����� ���������­���­��­�������� ����­������ ������������ ��­�� � ���
��� ­�� ������  ������ ����­������� ��­������������������������ ����­����� ��� �­�� ­����������� ­���
�� ��­���������­������� �� �����­�
��������������­����������������������������­�����������
��������� ����� ����� ��­��­��� ­��­������ ������ ����  ��������������­��­���­�­��� ��­�� � ����
����� ���� ������������������­���� �������
����������­��������������­�������� ­��­����������������� ����������� ��­��­������­��­������
­��������������������������­���������­��1�����5��­�����������������������­���������������­����
������������ ­�����­��������� �������������� ��������� 2� ����6��������������­���� ­���� �����­����
���� ����� ����­������ ����� ��������­�������������� �������������­��� ������� ����­�������������
�� ����� ������� 4� ���� 8�� ��� ��­��� ������� ���� ­��� ������  � ­������ ­���  ��­�� � � ��� ����
­������������������������



제18회 유기화학분과회 하계워크샵 및 제4회 유기화학 튜토리얼강좌 92

 

 
  

 

  
a School of Basic Science, Daegu Gyeongbuk institute of Science and Technology, 

Daegu 42988, Republic of Korea. 
E-mail: byunghyuck.jung@dgist.ac.kr 

 
 

 

 
References 
1 Shin, M.; Gu, M.; Lim, S.S.; Kim, M.-J.; Lee, J.-H.; Jin, H.-G.; Jang, Y. H.; Jung, B. Eur. J. Org. Chem. 
2018, 3122-3130. 



92 제18회 유기화학분과회 하계워크샵 및 제4회 유기화학 튜토리얼강좌 93

�
�

Diphenyl Carbonate: A Highly Reactive, Practical, and Safe Carbonyl 
Source for the Synthesis of Cyclic Carbonates

�������������������������
���
��

Department of Chemistry and Research Institute of Physics and Chemistry, Chonbuk National 
University, Jeonju 54896, Republic of Korea.�

�
��
�	����������
�������������
�
��������� ���� ���� ����� ������
����� ����� ��� ��������� ������� ���� ���� �������
�� ��� ����

��������������������������������� �������������
������
�
��������������������������������
���

������ ���������������� ������ ����  � ­
���������

�
������� ������ ����� ����� �����
���� 
�� 
���

�������������� �����������
��� ����� ������� ��� ��������
��� ���� ��������� ����������� 
�� 
�� �����

���
��� ���� 
�� ����
���� ������
��� �
��
��������� ���
��� ���������� ���� ��� ���� ��� ������� �����
��

������������
����
����������������������������
���������������������������������������
������

��������� ������������� 
�������
���� ���
��� �������� ��������� �����
������� 
������������
������

����� ���� ���� ���� ����������
���� ������ ��� �������� ���� ���� ��� ��� ������
��� ���� �����
����

���������������� ���� �����������
����� 
���������������������
��� ��������
���
������������
�
����

���������  ����
��
����
���������������
�
���� ������ �����  ��
�
���� �������
��� ���� ������
�������

�
���������
�
������������ �����
���������
��������������������������������������
���������
������

������
��� ����
�� ����������� ����� ��� ������ �����
������ �
������ ������������ ��
��� ���� ����

������
����via��������������
��������������

�

�

References
 ����������������������������������
�������������������
���
���	���
���
��������������� ¡��
������
����������������
�������������
��������������Tetrahedron�Lett��1979��20���� ����������
��������������¢�����Organometallics�2008��27������������
4 Shaike, A. G.; Sivaram, S. Chem. Rev. 1996, 96, 951�976.�
�



제18회 유기화학분과회 하계워크샵 및 제4회 유기화학 튜토리얼강좌 94

 
� ������������ ��� ���������� ���
������ �������� ��
���	������
��
����	� �	
��� ����
�	
������ �
	������� N�����������
�� ���������
���������

�������������������������������

����������� ��� ����������� ���
�� ��������� 
��	�������� ���
�� ��������� ������

������
�������
��	�������������
����

�������������������	�������������
����������

���
���
�����	����
� �

��
���� �
��� 
��� ���
� �������� ��� �����
� ������� 
��������� ��
�
�
��� ��������
	������������������������

���
����� ��
��	� ��
����
� ��������������� ������
���
�� ��
������
­���
����		��������������
���������
�������
�����
�������������������	����
���
�����
��
�
��
����� 
�� 
���������
��
�
�� ����������������� �����
����������������
������������������

����
������ ��
����������� ���
��
��� ����
���������� ����
���� �����
���� ��
�� ��		����
��� ����
������
����
���� �������� ������ 	���� ���

���� ���� ���
�������� ���� ������
�������� ���� 
�������
�
���
���������������������������������� �
�������
�����������������������	�������
��
�
���
���

��������� ���
�����
��
� �
��������
�����
�����
��
�
�����������������
����������
��������
��
������ ­���
��� �		��������  ������ 
��� 
����
������ 	������������ ���

����� ��
����� �	�
���
����������������
����������
������
������� ��������
����

�
�

Control of Ion Bindings in Oligo Ethylene glycol Strapped Porphyrin 
Receptors

����������������������������������
�

Department of Chemistry, Yonsei University, Seoul 03722, Korea
������������
����
	�

�
�����
��	����	������	���	
��������	������	��������
�
������	�������������������������������
��

�����	
�������	���������� ­������� ­������������
�������	����
���������
��
�������
���	�����
�
����
���� ­�� ���� ���� ­�� ����� 
��� 	�����
�
���� ��� ����	� ������� ��� �����
����� ��� ����
	�� 
���
	�����
�
���������
������	��
��������	����	�����
��	�������� ­���������� ­����������
���	����
�
��
������
�
�
��������	
����
��������	�
������������	
��
����������������������������������������
 ­���������� ­����	���	�������
�����������������������	�����������������������������
�
����	���
��
���������	��
��������	���������	�����������������	�����	������	��������
�����������������
���	������������	��
����������	�������������	���
��
�������
���	�����
�
�������� ­���������� ­��
��	���	�������
����
 ������� ���������� �������������������������������������������	��
���
�����	��
��������������	��������� ­��������	��
��������	����	��	�����
�������������������
�������
�	������ �
��� ������� �
 ��� 
�� ���� ���������� �������� ��� �����	��� ������� ���� ����	���� ��	�
���
������ ���������� �������� ­����������
�
��	������	����������
�����������������������
�
����
 ������
�
��������
�������	��
��������	����	�������	�����
�����������
�
��������� ��������
�� ������
��	��������������������� ­������������
�
�������
��
���
��������������������	��
��
���
�
��� ����� ���� ­����� 	����� �
��
���
��
�� ���	���
��� ��� �
��
��� 
���������	��	���� 
����¡�������
����������������� ­���������� ­�������	����
��
���
����������������������������
�
��������	�
������� ��� ������ ����	�� �����	
��� �
��� ����	� 
��� 	������	��� ���� ­�� ���� ���� ­�� ����� ����
�������������������	����������	�����
����
��
���
�����
�������	�����
�����
����������

�
�

Control of Ion Bindings in Oligo Ethylene glycol Strapped Porphyrin 
Receptors

����������������������������������
�

Department of Chemistry, Yonsei University, Seoul 03722, Korea
������������
����
	�

�
�����
��	����	������	���	
��������	������	��������
�
������	�������������������������������
��

�����	
�������	���������� ­������� ­������������
�������	����
���������
��
�������
���	�����
�
����
���� ­�� ���� ���� ­�� ����� 
��� 	�����
�
���� ��� ����	� ������� ��� �����
����� ��� ����
	�� 
���
	�����
�
���������
������	��
��������	����	�����
��	�������� ­���������� ­����������
���	����
�
��
������
�
�
��������	
����
��������	�
������������	
��
����������������������������������������
 ­���������� ­����	���	�������
�����������������������	�����������������������������
�
����	���
��
���������	��
��������	���������	�����������������	�����	������	��������
�����������������
���	������������	��
����������	�������������	���
��
�������
���	�����
�
�������� ­���������� ­��
��	���	�������
����
 ������� ���������� �������������������������������������������	��
���
�����	��
��������������	��������� ­��������	��
��������	����	��	�����
�������������������
�������
�	������ �
��� ������� �
 ��� 
�� ���� ���������� �������� ��� �����	��� ������� ���� ����	���� ��	�
���
������ ���������� �������� ­����������
�
��	������	����������
�����������������������
�
����
 ������
�
��������
�������	��
��������	����	�������	�����
�����������
�
��������� ��������
�� ������
��	��������������������� ­������������
�
�������
��
���
��������������������	��
��
���
�
��� ����� ���� ­����� 	����� �
��
���
��
�� ���	���
��� ��� �
��
��� 
���������	��	���� 
����¡�������
����������������� ­���������� ­�������	����
��
���
����������������������������
�
��������	�
������� ��� ������ ����	�� �����	
��� �
��� ����	� 
��� 	������	��� ���� ­�� ���� ���� ­�� ����� ����
�������������������	����������	�����
����
��
���
�����
�������	�����
�����
����������



94 제18회 유기화학분과회 하계워크샵 및 제4회 유기화학 튜토리얼강좌 95

�
�

Control of Ion Bindings in Oligo Ethylene glycol Strapped Porphyrin 
Receptors

����������������������������������
�

Department of Chemistry, Yonsei University, Seoul 03722, Korea
������������
����
	�

�
�����
��	����	������	���	
��������	������	��������
�
������	�������������������������������
��

�����	
�������	���������� ­������� ­������������
�������	����
���������
��
�������
���	�����
�
����
���� ­�� ���� ���� ­�� ����� 
��� 	�����
�
���� ��� ����	� ������� ��� �����
����� ��� ����
	�� 
���
	�����
�
���������
������	��
��������	����	�����
��	�������� ­���������� ­����������
���	����
�
��
������
�
�
��������	
����
��������	�
������������	
��
����������������������������������������
 ­���������� ­����	���	�������
�����������������������	�����������������������������
�
����	���
��
���������	��
��������	���������	�����������������	�����	������	��������
�����������������
���	������������	��
����������	�������������	���
��
�������
���	�����
�
�������� ­���������� ­��
��	���	�������
����
 ������� ���������� �������������������������������������������	��
���
�����	��
��������������	��������� ­��������	��
��������	����	��	�����
�������������������
�������
�	������ �
��� ������� �
 ��� 
�� ���� ���������� �������� ��� �����	��� ������� ���� ����	���� ��	�
���
������ ���������� �������� ­����������
�
��	������	����������
�����������������������
�
����
 ������
�
��������
�������	��
��������	����	�������	�����
�����������
�
��������� ��������
�� ������
��	��������������������� ­������������
�
�������
��
���
��������������������	��
��
���
�
��� ����� ���� ­����� 	����� �
��
���
��
�� ���	���
��� ��� �
��
��� 
���������	��	���� 
����¡�������
����������������� ­���������� ­�������	����
��
���
����������������������������
�
��������	�
������� ��� ������ ����	�� �����	
��� �
��� ����	� 
��� 	������	��� ���� ­�� ���� ���� ­�� ����� ����
�������������������	����������	�����
����
��
���
�����
�������	�����
�����
����������



제18회 유기화학분과회 하계워크샵 및 제4회 유기화학 튜토리얼강좌 96

Self-Assembled Structure of Dendritic-linear Block Copolymer

Department of Chemistry, Yonsei University, Seoul 03722, Korea
E-mail: wdjang@yonsei.ac.kr

Well-ordered nanoscale structures can be produced through self-assembly process from 
block copolymers (BCPs) having immiscible fragment. In this research, we studied self-
assembled structure of BCP which is consist of dendrimer and linear poly(2-oxazoline) was 
studied (D-b-PiPrOx). This janus structure was contains hydrophobic long alkyl chain and 
amphiphilic poly(2-isopropyl-2-oxazoline). Atomic Force Microscopy (AFM) and Small-Wide 
Angle X-ray Scattering (SWAXS) were used to characterize the self-assembled structure. In 
bulk state, self-assembled D-b-PiPrOx formed different structures depending on temperature.
In AFM study, D-b-PiPrOx showed nanofiber shapes above its glass transition temperature 
(Tg). The molecular weight of each polymer block also affected the size of the self-assembled
structure. As the molecular weight of each block increased, the diameter of the nanofiber was 
increased. In SWAXS data, the d-spacing of the self-assembled D-b-PiPrOx was affected by 
not only molecular weight but also molecular shape. The density of the dendrimer end group is 
so high that the size of dendrimer block had a greater effect on the diameter of nanofiber.
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Hydrogen peroxide (H2O2), generated through various metabolic pathways in biological 
systems, acts as a signaling molecule. As one of reactive oxygen species, H2O2 is well known 
for its cytotoxicity at its abnormal concentration, which causes oxidative stress in cells and 
results in cellular damages. Here we report an efficient probe (Probe 1) for H2O2. With its high 
turn-on ratio and adequate reactivity, probe 1 showed remarkable sensitivity and selectivity.
Bright red fluorescence was observed after 30 min incubation of probe 1 with H2O2. The 
fluorophore of probe 1 is fully substituted with alkyl groups to enhance stability of radical 
species generated during the electrochemiluminescence (ECL) process. As a result, probe 1
provided ECL turn-on in response to H2O2 with tripropylamine as a reductive co-reactant in 
aqueous organic cosolvent. Although numerous ECL luminophores were reported based on 
BODIPY, there are only a few cases of BODIPY-based ECL sensors. Our study demonstrates 
the possibility of BODIPY dyes for detection of meaningful biotargets such as H2O2 utilizing 
ECL. 
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Electrochemiluminescent chemodosimeter for H2S based on an 
iridium(III) complex
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A Two-photon Ratiometric Probe for Quantitative Monitoring of 
hNQO1 in Colon Tissues

,a ,a a*

a Department of Energy System Research, Ajou University, Suwon, 16499, Korea
E-mail: kimhm@ajou.ac.kr

Human NAD(P)H:quinone oxidoreductase 1 (hNQO1) is a flavoenzyme catalyzes two- or four-
electron reduction of endogenous and exogenous quinones to their hydroquinone forms 1.
Specially, hNQO1 is over-expressed in tumor cells compared with normal cells of the same 
origin 2. Over-expression of hNQO1 activity have been measured in human breast, lung, liver 
and colon cancer. Human colonic carcinomas also show a markedly increase activity of hNQO1 
3. In this work, ratiometric two-photon fluorescence probe was designed for quantitative analysis 
of hNQO1 activity related to human cancer and normal tissues. Using two-photon fluorescence 
microscopy, the hNQO1 activity can be measured from deep tissue without homogenates of the 
tissue. Furthermore, the ratiometric system that change emission wavelength activated with 
enzyme produces precise quantitative analysis of hNQO1 activity in different samples through 
dual channel monitoring unlike the turn-on system 4. This ratiometric two-photon fluorescent 
probe shows perceptible blue-to-yellow emission wavelength change activated with hNQO1, 
high stability and selectivity. This probe can monitor hNQO1 quantitatively in living cells and 
human colon tissue.

References
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4 Lee, H. W.; Heo, C. H.; Sen, D.; Byun, H. O.; Kwak, I. H.; Yoon, G.; Kim, H. M. Anal. Chem. 2014, 86,
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Hydrogen polysulfides (H2Sn, n>1) are Hydrogen sulfide (H2S) derived signaling molecules that 
are produced primary during the cross talk between H2S and reactive oxygen species (ROS)/ 
reactive nitrogen species (RNS). Earlier, it was believed that H2S is the main signaling molecule 
in the family of reactive Sulphur species (RSS); however, Evidences suggest that H2Sn might be 
the actual signaling molecules that activate ion channels, transcription factors, and tumor 
suppressors with higher potency than H2S 1, 2. One example is S-sulfhydration 3. A number of 
H2Sn molecular markers have been reported using fluorescence spectroscopy to observe H2Sn

in living systems in recent decades. However, most of them have limitations imposed by 
fluorescence turn-on responses and the short excitation wavelengths. An alternative approach 
for the detection of H2Sn is ratiometric imaging with two-photon microscopy (TPM). In this study, 
we developed a ratiometric TP probe for mitochondrial H2Sn. especially, using thioester 
carbamate as a H2Sn receptor moiety is greatly selective to H2Sn. using this sensitive selective 
probe, we observed mitochondrial H2Sn is generated more in PD neuron than in normal neuron.
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�����������
1 Kimura, Y.; Mikami, Y.; Osumi, K.; Tsugane, M.; Oka, J. I. and Kimura, H. FASEB J. ����� 27, 2451.
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Ratiometric two-photon probe for Ca2+ and its application in spinal 
cord injury model 
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Intracellular Ca2+ ([Ca2+]i) play a role in regulation various cellular functions.1 Abnormal [Ca2+]i 
is related to human disease such as neurodegeneration, heart disease, and skeletal muscle 
defects.2 Most small molecule probes for Ca2+ also limit their applications in live cell imaging 
owing to the turn-on response process with single detection window, rapid photobleaching, 
shallow penetration depth and short wavelength excitation light, which can cause 
photodamage. A suitable approach is the use to ratiometric probe with two-photon microscopy 
(TPM), which employs two near-infrared photons as the excitation source.3 The TPM has 
become one of the most powerful technique for imaging studies in living systems, owing to its 
advantages including greater tissue penetration depth, localization of excitation, low photo-
damage, and longer observation times.4 We developed a ratiometric two-photon probe for 
[Ca2+]i two-photon brightness. Using ratiometric  TPM imaging, we observed the quantitative 
analysis of [Ca2+]i in live neurons and several tissues. This probe derived from dual dyes with 
different Stokes shifts and probe had dual channel, Ca2+ sensing window and internal 
reference window, without FRET interference. This ratiometric probe can analyze quantitative 
[Ca2+]i in live cells and tissues including rat spinal cord tissue. 
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A two-photon fluorescent probe for γ-glutamyltranspeptidase 
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γ-Glutamyltranspeptidase (GGT) is a cell-surface-bound enzyme, which selectively catalyzes 
the cleavage of the γ-glutamyl bond in glutathione (GSH)1. It is found that GGT plays important 
role in cellular GSH and cysteine homeostasis, involving in various physiological and 
pathological processes2. Indeed, it has been discovered that overexpressed levels of GGT are 
associated with tumorigenesis in several human cancer cell, including ovarian and colon 
cancer3. Therefore, GGT has been recognized as a potential biomarker of malignant tumors. 
From this point of view, there is growing interest in fluorescent probes for GGT and several 
GGT activatable fluorescent probes have been developed for the detection and imaging of 
GGT both in tumor cells and living animals4. However, only a few one-photon ratiometric 
fluorescent probe is known that is favorable for biological imaging. In this work, we developed 
a new ratiometric two-photon fluorescent probe for GGT by incorporating the γ-glu-substrate 
and indocyanine fluorophore. This probe showed both one-and two-photon excited 
fluorescence and large stokes shift as well as high cell loading ability and also it was readily 
activated by GGT and successfully applied for one- and two-photon microscopy imaging in live 
samples.  
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A Two-Photon Ratiometric Probe for Carboxylesterase-2 
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Carboxylesterases are widely distributed throughout the body and catalyze the hydrolysis of 
esters, amides, thioesters, and carbamates.1 The abnormal activity of CE1 and CE2 is closely 
related to human diseases. Especailly CE2 has become increasingly interested because the 
level of CE2 expression is altered when cancer develops.2  
Previously, a lot of fluorescent probes have been developed to detect CE2 activity such as 
fluorescein diacetate (FDA).3 However, these probes have some limitations of imposed by 
fluorescence turn-on responses using a single detection window, short excitation wavelength, 
pH-sensitivity and instability in biological environment. An alternative approach for the detection 
of CE2 in live cell is a two-photon microscopy (TPM) with a ratiometric two-photon probe. 
In this work, we have developed a new emission ratiometric TP probes that selectively detect 
CE2 activity in living sample. These probes show that the activity of CE2 in breast cancer cells 
is very low compared to that in normal cells. 
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Dibromoketone and 1,2-Diketone can be transformed for the synthesis of biologically active 
heterocyclic compounds and good building block candidate. Classical methods using bromine 
sources such as Br2, NBS, 1,3-dibromo-5,5-dimethylhydantoin showed limited examples of 
the formation of 2,2-dibromo-1,2-diarylethanones. 
Previously, we reported the synthesis of 2,2-dichloro-1,2-diarylethanones from the reaction of 
diaryl alkyne and trichloroisocyanuric acid (TCCA). 
To expand our studies, we tried to employ dibromoisocyanuric acid (DBCA) as brominating 

reagent. We found that 1,2-Diketone is synthesized at the same time. We treated reaction 
under something different way and found condition that 1,2-diketone is predominantly formed. 
Mostly, Synthesis of 1,2-Diketone is performed in the presence of Metal. In the light of metal 
free, our studies have some advantages and we hope to contribute new process. 
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Methylthiomethyl (MTM) esters are frequently used as protecting groups for carboxylic acids 
and as activating groups for the amidation of acids. In addition, they exhibit a unique chemical 
property of electron transfer under photochemical conditions. Furthermore, they are often used 
in bio-active reagents due to their good absorbability and as flavor additives in some dairy and 
oil products. Therefore, the synthesis of MTM esters has received much attention in the 
organic synthesis, materials, and pharmaceutical domains. Many preparation methodologies 
have been reported for MTM esters. 
 
Herein, we report the synthesis of MTM esters by the reaction between carboxylic acid 
derivatives (cinnamic acid and benzoic acid) and DMSO in the presence of a base. Carboxylic 
acids, such as cinnamic acid derivatives and benzoic acid derivatives, reacted with DMSO in 
the presence of Et3N to result in the corresponding MTM esters; further, the yields were found 
to be good. It was found that benzoic acid was slightly more reactive than cinnamic acid in this 
reaction. 
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One-Pot Synthesis of S-Aryl thioester 
via Pd-Catalyzed Carbonylation and C-S Coupling

Myungjin Kim, Han-Sung Kim, Sunwoo Lee*

Department of Chemistry, Chonnam National University, Gwangju 61186, Republic of Korea.
E-mail: sunwoo@chonnam.ac.kr

Thioesters were synthesized via palladium-catalyzed carbonylation of thioacetates and aryl 
iodides. S-Aryl thioacetates coupled with carbon monoxide and aryl iodides to afford the 
desired S-aryl thioesters in good yields. The reaction showed good functional group tolerance 
toward fluoro, chloro, ketone, ester, aldehyde, cyano, and nitro groups. The tandem reaction of 
the direct S-arylation of aryl iodides from potassium thioacetate (KSAc) and subsequent 
carbonylation of the intermediates S-aryl thioacetates provided S-aryl thioesters in moderate-
to-good yields.
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Thioesters were synthesized via palladium-catalyzed carbonylation of thioacetates and aryl 
iodides. S-Aryl thioacetates coupled with carbon monoxide and aryl iodides to afford the 
desired S-aryl thioesters in good yields. The reaction showed good functional group tolerance 
toward fluoro, chloro, ketone, ester, aldehyde, cyano, and nitro groups. The tandem reaction of 
the direct S-arylation of aryl iodides from potassium thioacetate (KSAc) and subsequent 
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Decarboxylative Coupling of Alkynoic Acids for the Selective  
Synthesis of Homoisoflavonoids and Flavones 

Sehyeon Han,a Jieun Lee,a and Sunwoo Leea*

a Department of Chemistry, Chonnam National University, Gwangju 61186, Republic of Korea 

sunwoo@chonnam.ac.kr 

The development of simple and convenient method for the preparation of aryl alkynoic acids made 

it easy accessible tool for the introduction of alkynyl group in organic synthesis.1   In this 

presentation, we would like to discuss some of our recent research progress towards the 

decarboxylative coupling reactions of alkynoic acids. Homoisoflavonoid and flavone were 

selectively obtained from the reaction with salicylaldehydes and arylpropiolic acid in the presence 

of ruthenium catalyst and base. When the reaction was conducted in DMSO, a variety of 

homoisoflavonoids were exclusively obtained in good yields. While, several flavones were 

dominantly formed under t-AmOH solvent.2  

Figure 1. Synthesis of Homoisoflavonoids & Flavones 
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Recently, many strategies have been developed to overcome the limitations of PDT such as 
oxygen self-enriching, fractional PDT and combination with other therapeutic modalities. 
Despite these efforts, strategies that lead to improved effects by overcoming all three 
problems of traditional PDT have not been reported thus far. 
Inspired by the well-known prodrug concept and the successful use of concomitant drugs in 

clinical medicine, we embarked on a study aimed at developing an alternative approach to 
PDT. The effort focused on the design of a stimuli-responsive supramolecular nanostructure, 
comprising a PS and an anticancer agent. This strategy is reported to directly assemble a 
phthalocyanine photosensitizer with an anticancer drug mitoxantrone to form uniform 
nanostructures. This display nanoscale optical properties and have the capability of 
undergoing nucleic-acid driven disassembly. 
This co-assembly was also designed to display nanoscale optical properties as well as 

activatable singlet oxygen generation and chemotherapeutic abilities. In vivo, it is believed that 
this supramolecular approach with a high level of accumulation of PcS-MA in tumor can be 
used for cancer imaging and have significantly improved anticancer effect compared to that of 
PcS. 
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Atom transfer radical cyclization (ATRC) is a useful method for formation of ring systems. 

This reaction can be catalyzed by transition metals such as copper, ruthenium, and nickel. 
Recently, it has been discovered that such reactions can be also catalyzed by a photo-catalyst 
under visible-light irradiation at room temperature. Atom transfer radical polymerization 
(ATRP) is one of the most widely used methods among the reversible deactivation radical 
polymerization (RDRP) techniques. This method typically employs a redox-sensitive transition 
metal catalyst to form carbon-carbon bonds transferring halogen atoms. 

In this study, we have synthesized an organic photo-catalyst based on phenothiazine. We 
expected strong absorption in the visible light region, reversible single electron transfer and 
high stability of the radical cation. We then executed visible light-mediated atom transfer 
radical cyclization (ATRC) of N-allyl-N-4-tosyl-2-bromo-2,2-dimethylacetamide and visible 
light-meditated metal free atom transfer radical polymerization (ATRP) of methyl methacrylate 
using the phenothiazine dye. The ATRP was carried out with methyl-2-bromo methyl 
propionate as a radical initiator that can be activated by phenothiazine dyes under illumination 
of blue LED at room temperature. 

In order to make progress in this polymerization, we suggested that release of free bromide 
anion disturbed the polymerization and stabilization of the released bromide anion may help 
the polymerization control. So for this reason, we synthesized cyanostar that might enable to 
bind bromide anion enhancing its stability.
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Synthesis of p-(Benzenesulfonylmethyl)benzoate-based Mass Tag 
for Free Radical-Initiated Peptide Sequencing Mass spectrometry 

(FRIPS-MS)
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Recent Progress toward the Total Synthesis of (−)-Flueggenine D

Sangbin Jeon1,2, Jinwoo Lee1,2 and Sunkyu Han1,2* 
  

1Department of Chemistry, Korea Advanced Institute of Science and Technology (KAIST)
2Center for Catalytic Hydrocarbon Functionalization, Institute of Basic Science (IBS)

Securinega alkaloids have served as an arena for the discovery of new reactivities and the 
development of innovative synthetic strategies. The development of novel chemical methods 
that enables connections of either monomeric or oligomeric securinega units has emerged as a 
�������������������������������������������������������������������������������������–�����������
between two monomeric units.1 For the construction of this carbon-carbon bond, we set two 
strategies: Pd-catalyzed Stille reaction and Rh-catalyzed conjugate addition. Herein, we present 
our recent progress toward total synthesis of (−)-flueggenine D based on these strategies.
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Total Synthesis of (+)-DMDP and (+)-Hyacinthacine A2
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In epigenetic pathways, histone deacetylase plays a key role in regulation of gene expression. 

The role of HDAc is the removal of acetyl group of lysine residue on the gene which decrease 

expression of tumor suppress genes. Thereupon, HDAC inhibition has emerged as an attractive 

target for the development of new anti-tumor agents. Consequently, the identification of 

potential HDAC inhibitor is an important therapeutic strategy for treatment of cancers. 

In our previous study, we have introduced hydroxamate group as a zinc binding group and 

various phenyl and cinnamyl substituents as a cap group. We have also changed the chain 

length and linker moiety (thiazole, oxazole, oxadiazole). Evaluation of these compounds for their 

HDAC6/1 inhibitory activity by enzymatic assay afforded BKS-112 as a promising lead 

compound. 

In this study, the derivatives of BKS-112 have been designed and synthesized. Synthesis has 

been carried out by introduction of naphthalene, biphenyl, biphenyl ether substituents as a cap 

group for theformation of hydrophobic interaction and increased rigidity. Benzamide moiety has 

also been introduced as a cap group for the formation of hydrogen bond. From the evaluation of 

these compounds for their HDAC6/1 inhibitory activity, compound with naphthalene substituent 

showed the best activity and selectivity so far. Nowadays, syntheses of compounds with various 

naphthalene substituents are in progress. 
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Enhancing ROS Generation via Photon Energy Transfer of Ir(III) 
Complex for Low Energy Photodynamic Therapy  
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Ir(III) complexes with great reactive oxygen species (ROS) generation efficiency have 

attracted attention as photosensitizer for photodynamic therapy (PDT) because ROS such as 
singlet oxygen and superoxide radical induce protein inactivation and trigger cancer cell 
death.1 However, the Ir(III) complexes produce not enough amount of ROS to kill cancer cells 
due to low absorption coefficient despite their great ROS generation efficiency. Therefore, 
high-energy irradiation (>35 J/cm2) is necessary for PDT, which causes normal tissue damage 
in clinical application.2 Herein, we report novel Ir(III) complex,  Ir-bxACD, incorporating acedan 
dye which has strong absorption coefficient, high quantum yield, and great two-photon 
activation property. As the Ir-bxACD is irradiated, the highly efficient intra-molecular energy 
transfer ( 98%) occur because the emission energy of acedan dye is well-matched to 
absorption region of Ir(III) complex. Thereby, the enhanced amount of exciton of Ir-bxACD by 
energy transfer improves absolute amount of singlet oxygen. As a result, the Ir-bxACD with 
low-energy irradiation ( 0.3 J/cm2) triggers effective apoptosis on mitochondria of living cancer 
cells, even with two-photon activation. Consequently, we present rationally designed Ir(III) 
photosensitizer for PDT incorporating acedan dye, and propose the possibility of PDT using 
non-invasive irradiation. 
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2 Wu, N.; Cao, J.-J.; Wu, X.-W.; Tan, C.-P.; Ji, L.-N.; Mao, Z.-W. Dalton Trans., 2017, 46, 13482 



132 제18회 유기화학분과회 하계워크샵 및 제4회 유기화학 튜토리얼강좌 133

Department of Chemistry, Research Institute of Natural Sciences, Hanyang University, 
Seongdong-gu Seoul, 04763, Korea

E-mail: changho@hanyang.ac.kr

Lophirone F has been isolated from the stem bark of Lophira Lanceolata growing in 
the tropical forests of Africa. We have successfully synthesized its hexamethyl ether with 
reasonable yield by taking advantage of the [3+2] cyclization between a substituted 
cyclopropane and p-methoxybenzaldehyde.

This work launches an approach towards the syntheses of THF-based natural 
products that we are currently engaged with. 
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Indole scaffolds are represented as one of the privileged structural motifs in biologically active natural 

products and drug molecules which have vital medicinal values.1 Bis-indolylmethanes (BIMs) are good 

intermediates for the synthesis of numerous bioactive molecules.2 The existing methods for the synthesis 

of BIMs mostly involve the electrophilic substitution reaction of indoles with carbonyl compounds 

employing various Lewis acid catalysis. Recently, transition metal-catalyzed tandem one-pot annulation of 

o-alkynylanilines followed by in- situ trapping with suitable electrophiles has become an extremely useful 

protocol for the construction of 2,3-difunctionalized indoles. Based on this concept, our on-going efforts 

on tandem cyclization reactions for the development of 3-substituted indoles were stimulated by the metal 

catalysts.3 In this Poster, we wish to disclose an efficient Au-catalyzed tandem cyclization of O-

bisalknylanilines followed by trapping with various aldehydes to access an efficient bis(2-alkynyl phenyl) 

indolylmethanes.  
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3D Molecular Architectures with Concave-Faced Cuboid Shape by 
the Self-Assembly of Chimeric Foldamer

a Department of Chemistry, Korea Advanced Institute of Science and Technology, 
291 Daehak-ro, Yuseong-gu, Daejeon 305-701, Korea

E-mail: hee-seung_lee@kaist.ac.kr

Nature systems create complicated complex structures by using self-assembly. The design of 
the building block is very important to understand the formation principle of the complex 
structure. We used an octameric foldamer composed of 2-aminoisobutyric acid (Aib) and a 
������� �-amino acid (trans-2-aminocyclopentane carboxylic acid, ACPC) in a 1:1-alternating 
���-peptide foldamer. These foldamers are reported to display two helical conformations, the 
11-helix and the 14/15-helix.1 This phenomenon is similar to structural changes with the 310-
helix and t��� �-helix in natural proteins. The intermediate of structural changes can be 
understood through self-assembly.
Our group recently reported various foldectures which have highly homogeneous and unique 

3D morphologies derived from the self-assembly of foldamers.2-5 To understand the correlation 
between the helical type and the 3-dimensional structure, it is necessary to study the 
foldamers with chimeric helical types. Herein we report a new foldecture which has a concave-
faced cuboid shape by the self-assembly of chimeric foldamer of 11- and 14/15-helix. 
Foldamer packing structure was resolved by powder X-ray diffraction (PXRD) analysis and 
provides important structure information for the unusual 3D architecture. This study will play an
important role in designing complex 3D architecture analogous to proteins.
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Synthesis of Taxamairin B : Use of Au, Pt-Catalyzed Cyclization 
Reaction

Le Thuy Quynh,a Seonmi Lee,a Chang Ho Oha*
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      During the last three decades the variety of icetexane natural products have been
used as tools to study biological properties of significant interests such as anti 
cancer, anti-HIV agents, antioxidant[1,2a]… The subclass of highly unsaturated ice-
texanes are Taxamairin A and B which were isolated in 1987 from Taxus mairei. An 
initial survey of Taxamairin A and B identified inhibitory activity against hepatoma (liver 
tumor) cells[2]. Since that time, this natural product attracted the interest of  both 
chemists and our group. We have studied cycloisomerization reaction of enynal and 
diynal by utilizing rhodium, paltium and gold catalyst to construct the 6-7-6 tricyclic-
key skeleton of Taxamairin and a variety of natural product.
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Synthesis of Stereoisomeric Spiro-Furanindolines
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Antiplatelet coating with poly ((3-methacryloylamino)propyl-
dimethyl(3-sulfopropyl)ammonium hydroxide) on titanium dioxide and 

stainless steel
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When medical devices such as stent and catheter are inserted in blood vessel, platelet 

adhesion can cause a serious problem like blood coagulation, resulting in vascular clogging.1

To inhibit platelet adhesion on medical devices, in this work, we employed zwitterionic 

material, (3-methacryloylamino)propyl)-dimethyl(3-sulfopropyl)ammonium hydroxide)

(MPDSAH)2 by considering that zwitterionic polymers have antifouling effects by strongly 

stabilizing the hydration layer formed by aqueous solution3. Titanium dioxide (TiO2) and

stainless steel (SS), which are mainly used in medical devices, were chemically modified by 

surface-initiated atom transfer radical polymerization of MPDSAH. The surface-grafted 

polymeric films were characterized with ellipsometer, contact angle goniometer, X-ray 

photoelectron spectroscopy, and atomic force microscopy. Compared with bare substrates, 

the poly(MPDSAH)-coated substrates effectively reduced both fibrinogen and platelet 

adhesions. The platelet adhesion was reduced by 86% and 92% for the polymer-coated TiO2

and SS substrates, respectively. 
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ESIPT Based Organic Dye Nanoparticles and Their Shape-Dependent 

Luminescence Behavior 
 

Mithun Santra, Mingchong Dai, and Kyo Han Ahn*
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Fluorophores which can emit both in solution and in solid states have potential application to 
medical and biochemical sensing. Addressing the very issue herein we disclose several bent shaped 
1-(benzo[d]thiazol-2-yl)-6-substituted-naphthalen-2-ol dyes, which also have an excited-state 
intramolecular proton-transfer (ESIPT) feature modulating their optical properties. All the 
compounds and their 2-methoxy derivatives showed luminescence both in solution as well as in 
solid states, plausibly because of unfavorable orbital interactions between stacked molecules nearby. 
 
The ESIPT dyes also posses large Stokes shifts, along with good optical brightness. Emission 
property of the dyes can be significantly tuned by changing the 6-substituent. Moreover using these 
dyes organic nanoparticles were synthesized by sonication method and characterized with DLS 
measurements. The new organic nanoparticles were used in cellular imaging in both one-photon and 
two-photon microscopic modes. The approach of molecular shape control demonstrated here thus 
opens a door toward solid-state luminescent organic materials, organic nanoparticles and their 
potential application.  
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Oxidative dehydrosulfurative azolation of 3,4-
dihydropyrimidine-1H-2-thions.
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Synthesis of Epimeric Isomers of Spinasterol, Dihydroergosterol, 
Ergostenol and Their Glycosides and Anti-inflammatory Activities

Jungwook Kim, Youngkyoung Cho, Yeseul Park, Tae Hoon Lee, Hakwon Kim*  
Department of Applied Chemistry and Global Center for Pharmaceutical Ingredient Materials, 

Kyung Hee University, Yongin-si, Gyeonggi-do 17104, Korea
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Natural spinasterol-glucose (3-O-�-D-glucopyanosylspinasterol), isolated from Stewartia koreana leaves, 
has been identified as a compound to exhibit a potent anti-inflammatory activity. In previous studies, we 
have involved in the development of new sterols structurally similar to spinasterol, such as stellasterol 
(5,6-������������������������������������������ )-ergost-8(14)-en-3-ol). We found that stellasterol, 
ergostenol and their glycosides showed anti-inflammatory activity similar to spinasterol and its glycosides.

In present study, we synthesized epimers of stellasterol and its glycosides, ergostenol and its glycosides 
with the inversed stereochemistry of C3 position in steroidal backbone. We also investigated their anti-
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Synthesis of heterocycle-fused 
1,4-naphthoquinone and its toxicity to HeLa cells
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1,4-Naphthoquinones are widely distributed in nature and many pharmaceutically important compounds 
containing a quinone moiety, such as anthracycline, mitoxantron and saintopin, show an excellent 
anticancer activity. There are main reasons why quinone moieties have cytotoxic effects.

They form semiquinone radical that can transfer an electron to oxygen to produce superoxide. Both 
semiquinone radical and superoxide can generate hydroxyl radical, which is the cause of DNA strand 
breaks. Due to the cytotoxicity they can inhibit proliferation of cancer cells. Among various quinones, 1,4-
naphthoquinone derivatives have shown important biological activities, and especially heterocycle-fused 
1,4-naphthoquinones exhibited significant cytotoxicity against to human cancer cells. 

Recently, we have been confirmed in the synthesis of physiologically active 1,4-naphthoquinone 
derivatives which would be cytotoxic to HeLa cells. In this report, a synthesis of novel heterocyclic 1,4-
naphthoquinone derivatives, such as pyrazole or pyrazolone derivatives, from alkoxynaphthalene and the 
cytotoxicity on HeLa cells will be described.
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Conjugated microporous polymers (CMPs)1 are potentials material for energy storage 
application owing to their rigid and cross-linked microporous structures. However, it is still 
challenge to form film-like CMPs and integrate the CMPs into devices for further application 
because of its poor solubility and processiability issues. Herein, we present a simple and very 
fast methods to synthesize film-like CMPs by ultrasonic spray chemistry (USC), which allows 
in situ polymerization and thin-film fabrication process simultaneously. By using USC, the 
homo coupling of triphenylamine (TPA) based monomers are easily achieved to produce the 
three different types of CMP-films that have different core unit between TPA group, CMP-TPA, 
CMP-DTT, and CMP-BT. Compared with standard batch chemistry method of oxidative 
coupling reaction, USC delivers enhancement of synthetic yield of CMP-films because of 
releasing of enormous energy by collapsing of vacuum bubble that is formed during cavitation. 
As the increase of ultrasound frequency from 120 kHz to 180 kHz, the synthetic yield and 
porosity of CMP-films were also enhanced and their confirmation and characterization were 
carried out by UV-vis, infra-red spectroscopy, transmission electron microscopy, and 
methylene blue adsorption method. We applied CMP-films to supercapacitor owing to their 
thin-film and microporousity. CMP-BT (180 kHz) exhibited much higher capacitance 153 F/g 
than 22 F/g for CMP-DTT (180 kHz), and 27 F/g for CMP-TPA (180 kHz) due to its polarized 
structures. Furthermore, layer-by-layer (LBL) CMP-BT (180 kHz)/single-wall carbon nanotube 
(SWCNT) electrode was prepared by USC for increasing conductivity and porosity of 
electrodes. This electrode demonstrated very high specific capacitances (583 F/g), working in 
very fast scan rate of 50 V/s, and high cycling stability (95% retention of the specific 
capacitances after 20,000 cycles). This results suggested that ultrasonic spray chemistry offer 
a new way for overcoming the present processability issues of microporous materials 
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Many activities in the development of selenofluoroprobes are related to the detection of 
reactive oxygen species (ROS). The biological activities and peculiar reactivity of 
organoselenium compounds toward ROS make them prospective candidates for developing 
probes for ROS.1
We designed and synthesized new fluorescent probe (NapSe (1) and DNapSe (2)) for 

reactive oxygen species (ROS) using Suzuki-Miyaura reaction with derivatized selenophene2

and naptalene3. Their chemical structures were characterized by 1H-NMR, 13C-NMR and FAB-
Mass spectrometry. Their photophysical properties were examined through UV-vis / 
fluorescence spectroscopy. And we compared the properties of (1) and (2). Quantum chemical 
calculations on 1 and 2 were employed at the B3LYP/6-31G* (d) theoretical level to 
understand the structure-property relationship of the compounds at the molecular level. The 
calculated energy bandgap (Eg.) of (1) and (2) is 3.96 and 3.71 eV respectively. We 
investigated properties as fluorescent probes potential for reactive oxygen species (ROS). 
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Development of benzoquinone based fluorescent probe for detection 
of reactive oxygen species
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Reactive oxygen species (ROS) have emerged as prevalent and important components of 
both physiological and pathological processes.1 The involvement of Coenzyme Q10 (CoQ) is 
appeared in biochemical clinical studies as an antioxidant in vivo and in vitro oxidation 
processes.2 We synthesized fluorescent probe using Suzuki-Miyaura coupling reaction with 6-
(Dimethylamino)-naphthalene-2-boronic acid and 6-bromo-2,3-dimethoxy-5-methyl-1,4-
benzoquinone The synthesized products were fully characterized by 1H NMR, 13C NMR, UV-vis 
spectroscopy and mass spectrometry.
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It has been reported that the deuteration of Ir(ppy)3 has a significant effect on the stability and 

lifetime of OLED devices.1 Effective and applicable deuteration methods were developed using 
D2O as a deuterium source under hydrogen atmosphere.2 
We report microwave-assisted efficient H/D exchange methods, which were catalyzed by 

Pt/C or Pd/C under hydrogen atmosphere. Microwave irradiation provides advantages over 
conventional heating in chemical transformation; these advantages include accelerated 
reaction rates, significant energy savings, high chemical yields, and cleaner reactions.3 
9H-Carbazole and 2-phenylpyridine are widely used in organic light-emitting materials and 

are chosen as candidate materials for H/D exchange experiment. Their optimized 
experimental conditions were established, based on temperature, amount of catalyst and 
reaction time.4 Deuterated 9H-carbazole and 2-phenylpyridine were confirmed by high 
resolution FAB-Mass spectroscopy. The overall quantity of D atoms was determined, using 1, 
4-dioxane as an internal standard by 1H NMR experiments. H/D exchange yields of deuterated 
9H-carbazole (93%) and 2-phenylpyridine (90%) are obtained. 
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Metal-Free Iodine-Catalyzed Oxidation of Ynamides and Diaryl
Acetylenes into 1,2-Diketo Compounds

Seung Woo Kim, Tae-woong Um and Seunghoon Shin*

Department of Chemistry, Centre for new Directions in Organic Synthesis (CNOS), Hanyang 
University, 222 Wangsimni-ro, Seongdong-gu, Seoul Korea, 04763
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Molecular iodine has been widely used in organic synthesis, due to its easy handling 
and inexpensive price. Besides the stoichiometric iodofunctionalizations that incorporate iodine 
atom in the product, various of iodine-based catalysis have been developed, including 
dehydration, condensation, conjugate addition, esterification, acetalization and glycosylation. 
Some of these processes are suspected to be mediated by HI generated in-situ from the 
hydrolysis of I2 and few reports propose a I-I regeneration for a catalyst turnover, due to the 
unfavorable enthalpy. Herein, we demonstrate that molecular iodine can catalyze selective 
oxidation of ynamide into ketoamide compounds. Ynamides as well as diaryl acetylenes are
appropriate substrates for this transformation.

References
1 Kim, S. W.; Um, T. W.; Shin, S. H. J. Org. Chem. 2018, 83, 4703-4711.



제18회 유기화학분과회 하계워크샵 및 제4회 유기화학 튜토리얼강좌 156

Synthesis of N-Acylimines from N-H imines and Acyl Alkyl 
Carbonates 

  
a Department of Chemistry, POSTECH, 77 Cheongam-Ro, Nam-Gu, Pohang, Gyeongbuk, Korea 37673

E-mail: yhrhee@postech.ac.kr, pjw@postech.ac.kr

N-Acylketimines have been recognized as important intermediates in organic synthesis. N-
Acylimines have electron-withdrawing acyl moiety to increase the low electrophilicity of imine.
Synthesis of N-acylketimines continuously attracts considerable attention from chemists, the 
general method for N-acylketimines is rarely reported due to the instability of N-acylketimines. 
N-acylketimines are known to be too unstable to be stored and easily tautomerized to 
corresponding enamide. Therefore, they are generally prepared in situ for the reaction with 
nucleophiles. We successfully synthesized various N-acylketimines including enolizable 
aliphatic ones from the alkyl azides in a one-pot procedure. We demonstrated the stability of 
N-Acylkeimines and the applicability of cyclic N-acylketimine in nucleophilic addition of 
Grignard reagent to afford acetamide with high diastereoselectivity.
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Synthesis of C2-Alkenylated Pyrroles by Electronically 
Complementing Ligand Systems

Woohyeong Lee, Eunmin Kim, Eun Su Kang, Soo Eun Park and Jung Min Joo*

Department of Chemistry and Chemistry Institute of Functional Materials, Pusan National University,
Busan 46241, Republic of Korea.
E-mail : dngud1204@gmail.com

C-H functionalization of the parent pyrroles presents challenges in achieving regioselectivity 
and preventing polymerization of the pyrroles under acidic and oxidative conditions. These 
issues have been tackled via dehydrogenative C-H alkenylation with alkenes, also known as 
the Fujiwara-Moritani reaction.1 We have developed complementing ligands systems. For C2-
alkenylation of electron-rich N-alkylpyrroles, an electrophilic palladium catalyst derived from 
Pd(OAc)2 and 4,5-diazafluoren-9-one (DAF) was used. Alternatively, a combination of 
Pd(OAc)2 and a mono-protected amino acid ligand, Ac-Val-OH, was useful for C5-alkenylation 
of N-alkylpyrroles possessing electron-withdrawing groups at the C2 position.
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Palladium-Catalyzed [4+2] Cycloadditions of N-aromatic Zwitterions 
for the Construction of Fused Heterocyclic Compounds 
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Cycloadditions constitute one of the most important classes of organic reactions giving 
access to complex organic skeleton in a single step operation which play a key role in the 
synthesis of natural products, pharmaceutical agents or synthetic materials. Recently, our 
group discovered that the pyridinium zwitterion could serve as a 1,5-dipole for the 
construction of medium-sized heterocycles via [5+n]-cycloadditions with electrophilic 
partners.1 

It has multiple reaction sites which can be tuned by the electronic demand of the catalyst-
substrate complex. The origin of the site selectivity and the mechanism of this reaction are 
investigated in this combined experimental and computational methods. We found that mode 
of Pd(0)-catalyzed [4+2] cycloaddition with nucleophilic partner is totally different from Rh(II)-
catalyzed [5+3] cycloadditions with electrophilic partner.2 

In this symposium, we will show that the frontier molecular orbitals of the pyridinium 
substrate and activated catalyst complex reveal that the pyridinium zwitterion can act as both 
a nucleophile and an electrophile depending on the reaction partner in a manner much more 
defined than that of conventional substrates, leading to the observed regiodivergent 
chemical reactivity.  
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Total synthesis of cytotoxic active natural product from 
Cinnamomum subavenium via MBH ester

Department of Chemistry, Sungkyunkwan University, 2066, Seobu-ro, Jangan-gu, 
Suwon-si, Gyeonggi-do, 16419, Republic of Korea.

E-mail: dhryu@skku.edu.

Secobutanolide and Subamolide series has been reported with their excellent biological 
cytotoxicity. These material has excellent activities on Hep G2 cell line, A2780 cell, P-388 and 
etc. And Morita-Baylis-Hillman (MBH) ester carbon frameworks can be precursors for these 
structures. Our group reported asymmetric synthesis of (z)- -iodo Morita-Baylis-Hillman ester
with oxazaborolidinium catalyst (COBI). With MBH ester precursors, secobutanolide and 
subamolide series are successfully synthesized in several steps include geometry selective 
iodo-isomerization. This synthesis was first chiral example of these materials with good yield 
and excellent enantioselectivity.
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Enantioselective Strecker reaction of Aldimines with Chiral 
Oxazaborolidinium Ion Activated Trimethylsilyl Cyanide

Ki-Tae Kang,a Sang Hyun Park,a Do Hyun Ryu a*
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E-mail: dhryu@skku.edu

In the presence of a catalytic amount of chiral oxazaborolidinium ion (COBI), aldimine reacted 
with trimethylsilyl cyanide (TMSCN) to a afford �-aminonitriles in excellent yields and 
enantioselectivities. The three-component asymmetric process studied here significantly 
improves upon the original Strecker reaction, and has advantages over previous reactions 
using unstable imines. High levels of enantioselectivities in the synthesis of �-aminonitrile 
derivatives with wide substrate generality were obtained via these reactions. The reaction 
proceeded in good yields (up to 98%) with excellent enantioselectivities (up to 97% ee).
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Cyclodextrin is one of the most important host materials these days of supramolecular 
chemistry. The well-documented ability of the parent CDs to form inclusion complexes with a 
wide range of guest species in aqueous solutions has been exploited by many academic 
researchers 
We synthesized cationic rod molecule to study pseudo-rotaxane formation of cyclodextrin. 

Bis(hydroxymethyl triazolium)octane iodide(4R), rod molecule was prepared by click reaction 
of 1,8-diazidooctane(2R) with propargyl alcohol, followed by methylation. Their chemical 
structures were characterized by 1H NMR spectroscopy. 
We studied concentration- and pH-dependent  complexation between alpha-cyclodextrin and

4R acting as a threading molecule. And the complexes called pseudo-rotaxane were 
confirmed by 1H NMR spectroscopy and 2D Nuclear Overhauser Effect(NOE) experiment. The 
value of the binding constant is around 5.5×101 M-1 at pH 6 and 2.11×102 M-1 at pH 13. 
Activation energy barrier of pseudo-rotaxane formation was examined by temperature-
dependent 1H NMR experiment in different pH conditions.  
�

�
�
�
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�

�
�
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Unprecedented cycloadditions to contract N-heterocycles ; 
Beyond Corey-Chaykovsky Reactions 

Jiyoun Lee, Hyeji Kim, Nirupam De and Eun Jeong Yoo* 
Department of Applied Chemistry, Kyung Hee University, Yongin 17104, Republic of Korea.

E-mail: ejyoo@khu.ac.kr

Cyclopropane ring is one of the unique structural units present in wide range of natural and 
synthetic compounds exhibiting biological and pharmaceutical activity, such as natural 
products Trovafloxacin, Duocarmycin A and (-)-Cycloclavine possess fused cyclopropane 
skeleton. Due to high angle strain (28 Kcal/mol) the synthesis of cyclopropane containing 
compounds, specially cyclopropane-fused heterocycles useds are challenging task.  
Recently, our group discovered that the pyridinium-zwitterion could serve as a 1,5-dipole for 

the construction of medium-sized heterocycles via [5+n]-cycloadditions with electrophilic 
partners. In this symposium we will disclose a new metal-free cycloaddition reaction of 
analogous quinolinium-zwitterion with 1C coupling partners to form cyclopropane fused 
heterocyclic compounds. 
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Development of hypoxia detecting fluorescent probe based on conjugating
hypoxia-sensitive moiety with Seoul-Fluor

1Department of Chemistry, Seoul national University, Seoul, 08826, Korea. 2Department of Molecular 
Science and Technology, Ajou University, Suwon 16499, Korea. 3Department of Biophysics and 

Chemical Biology, Seoul national University, Seoul, 08826, Korea
E-mail: p20509p@ajou.ac.kr

Hypoxia, oxygen insufficient condition, is important indicator of diseases. In case of tumor 
tissue, rapid growing of tissue leads to lack of oxygen supply and that induces hypoxia condition. 
Therefore, design of molecular indicator of hypoxia will be useful for tumor study. Because 
fluorescent bioprobes have attractive features, such as high sensitivity, non-invasive imaging in 
live cell condition, high selectivity, we decided to develop fluorescent bioprobes for monitoring 
hypoxic condition. we apply azo group that is reducible under hypoxic condition in Seoul-Fluor
system. fluorophore conjugated with azo group is non-fluorescence. But, under hypoxic
condition, reduction of azo group leads fluorescence increase.
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Developing heterogeneous catalysis for transforming sustainable biomass into high value-
added intermediates or chemicals is of extreme importance.1 A number of catalysts have been 
developed for the conversion of 5-hydroxymethylfurfural (HMF) into high value-added 2,5-
furandicarboxylic acid (FDCA) that can form polyethylene furanoate (PEF).2 However, furan-
2,5-dimethylcarboxylate (FDMC) has attracted more attention as a monomer because of its 
higher solubility than FDCA, which has poor solubility in most solvents.3 In addition, it is 
important to be able to show catalytic activity at mild conditions to recycle expensive noble 
metals in manufacturing.
To our best knowledge, a catalyst capable of converting HMF to FDCA or FDMC at room 
temperature and 1 atm O2 has not been reported. Herein, we report high-performance 
bimetallic alloy AuPd-Fe3O4 catalyst, which exhibits high efficiency in the synthesis of furan-
2,5-dimethylcarboxylate (FDMC) through one-pot oxidative esterification from 5-
hydroxymethylfurfural (HMF) at atmospheric pressure of O2 at room temperature. Compared 
with each reactions employing either of the monometallic catalyst, the alloy AuPd-Fe3O4

nanoparticles (NPs) exhibited synergy effect, showing unprecedented, high catalytic activity.  
Also, 1:1 Au/Pd ratio was found to be the best combination for the highest FDMC yield.
Interestingly, monometallic Au-Fe3O4 catalyst showed high yield and selectivity for the 
synthesis of 5-hydroxymethyl furoic acid methyl ester (HMFE). The magnetically recyclable 
AuPd-Fe3O4 NPs were readily recycled and reused three times using an external magnet, and 
the particles showed no significant change after recycle. 

References
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Platinum Catalyzed 1,3-aryl migratory reaction of 2,3-Diaryl indole 
from ortho-Alkynyl-N-Aryl-N-sulfonylanilines

Dong Yun Kang, Khyarul Alam, and Jin Kyoon Park*
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Indole is an aromatic two-ring heterocyclic compound and has a biological activity. Particularly 
2,3-diaryl indoles have been reported to have anti-cancer activity in several studies[1].
Synthesizing 2,3-disubstituted indoles directly from ortho-alkynyl-N,N-disubstituted anilines are 
already known. Most of case synthesized 2,3-disubstituted indoles using transition metal 
through metal catalyzed 1,3-migratory reaction. Although sulfonyl, acyl, allyl group have been 
proposed but aryl migration is not known yet.[2]

Herein, we describe a PtCl4-catalyzed 1,3- aryl migratory reaction of ortho-alkynyl-N-aryl-N-
methylsulfonyl aniline derivatives affords 1-(methylsulfonyl)-2,3-diphenyl-1H-indole in 
reasonable yields.
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TfOH-Promoted Regiodivergent Intramolecular Cycloisomerizations 
of Ynenamines to Diversified Fused Indoles 

Khyarul Alam, Jin Gyeong Kim, and Jin Kyoon Park

The Department of Chemistry and Chemistry Institute of Functional Materials, 
Pusan National University, Busan 46241, Korea. 

E-mail: meowwwww@naver.com

Polyfused N-heterocycles, in particular polyfused indoles, are privileged structure found in 
many natural products and synthetic compounds with a broad spectrum of biological functions
and medicinal applications. In our previous report1, we have presented a highly regioselective 
and stereospecific cycloisomerization of ynamide derived from N-alkynyl indole to 
isoindolo[2,1-a]indoles and indolo[2,1-a]isoquinolines via transition metal catalyzed 5-exo-dig
and 6-endo-dig cyclization respectively.
In this study, we have Expanded to the case of ynenamine derivatives2, obtained from simple 

hydoralkynylation of N-alkynyl indoles, with TfOH resulting in pyrrolo[3,2,1-ij]quinoline via 6-
endo-dig cyclization at indole C-7 position along with the trace formation of 
benzo[3,4]azepino[1,2-a]indole via 7-endo-dig cyclization to indole C-2 phenyl ring. The nature 
of 6-endo-dig and 7-endo-dig cyclization can be controlled by tuning the electronic influences 
of indole C-3 substituents. Substrates with carbonyl group (-CO2Et, -COMe etc.) gave 6-endo-
dig cyclized products while substrate with sulfonyl group (-Ts, -Ms etc.) gave 7-endo-dig 
cyclized products in good to excellent yield.

References
1 K. Alam, S. W. Hong, K. H. Oh, J. K. Park, Angew. Chem. Int. Ed. 2017, 56, 13387-13391.
2 V. Dwivedi, M. Hari Babu, R. Kant, M. Sridhar Reddy, Chem.Commun. 2015, 51, 14996-14999.
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A Synthetic Study Towards Saccharomicin: Asymmetric Synthesis of
Saccharosamine-Rhamnose Fragment
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Anion Encapsulation and Transport with Aromatic Oligomers that 
containing Hydrogen- and Halogen- bond Donor groups

Department of Chemistry, Yonsei University, Seoul 03722, Korea.
ssb12@yonsei.ac.kr

Halogen bonding gains lots of attractions. This is because their properties are fundamentally 
different from that of hydrogen bonding. For examples, halogen bonding prefers halide anion 
to oxoanion and they are not highly dependent on solvent polarity. However, lots of studies
were delocalized to solid state study and they only use halogen bond interactions, so the study 
about combinations of halogen bond with other noncovalent interactions in solution phase are 
still at the beginning state. Herein, we have synthesized helical aromatic oligomers containing 
indolic NHs, pyridine CH and tetrafluorobenzenes as a halogen bond donor group. Each units 
was linked by ethynyl bonds by Sonogashira reactions so that they can encapsulate halide 
anions. To confirm anion binding and complexed conformations, we will proceed 1D-, 2D-
proton- and fluorine- NMR studies. Biding constant will be measured by Uv-vis titration and
additional ITC titration. The results will be supported by crystal structure. Furthermore, the 
anion transport possibility will be confirmed by Fluorescence and ISE methods. Details will be 
discussed in the presentation.
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Bifunctional N-heterocyclic carbene complexes with Pd-arene 
interaction for Pd-catalyzed amination
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Urea Effects in Salen Aluminum Complex for Cyclic Carbonates 
Synthesis
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Asymmetric Total Synthesis of (+)-Waihoensene 
 

Sanghyeon Lee,a Hongsoo Lee,a Hee-yoon Leea* 
  

a Department of Chemistry, Korea Advanced Institute of Science and Technology (KAIST), Daejeon, 
Korea. 

E-mail: brory2000@kaist.ac.kr 
 

 
Tandem cycloaddition reaction of allenyl diazo compound mediated by 

trimethylenemethane(TMM) diyl provides an rapid excess to the linear triquinane and angular 
triquinane structures. 1 Our group reported several total syntheses of terpene compounds 
containing triquinane scaffold utilizing this strategic reaction, and  it enabled the successful 
total synthesis of especially challenging tetracyclic diterpenoid compounds, such as (-)-
crinipellin A and (rac)-waihoensene. 2,3 
Waihoensene is a diterpene compound having highly congested 6/5/5/5 tetracyclic structure 

with four continguous quaternary carbon centers. Together with these complex structural 
factors, its biogenetic relationship with laurenene, which is the only isolated natural product 
with all-carbon fanestrane scaffold, made it a meaningful target compound in synthetic organic 
chemistry. 
In extension to our reported racemic total synthesis of waihoensene utilizing TMM diyl 

mediated tandem cycloaddition reaction, we completed the asymmetric total synthesis of (+)-
waihoensene, and so we could unambiguously confirm the absolute configuration of (+)-
waihoensene. This is the first asymmetric total synthesis of laurenene related natural products. 
Additionally, the key TMM diyl cycloaddition reaction was further studied, and competitive 
reaction pathways were described in detail. 
 
 
 
 
 
 
 
 
 
References 
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2 Kang, T.; Song, S. B.; Kim, W.-Y.; Yoon, Y.; Kim, B. G.; Lee, H.-Y. J. Am. Chem. Soc. 2014, 136, 
10274-10276. 
3 Lee, H.; Kang, T.; Lee, H.-Y. Angew. Chem. Int. Ed. 2017, 56, 8254-8257. 
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Protein Labeling Using Blue-Fluorescent Emitting BODIPY derivatives
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Toward Efficient Formation of Electrical Double Layer in 

Optoelectronic Devices by Controlling the Ionic Mobility

Minsoo Lee,a,† Hyun-Tak Kim,a,† Ji Hoon Seo,b,† Kwanyong Seo,*,b and Tae-Hyuk Kwon* ,a 

  
aDepartment of Chemistry, Ulsan National Institute of Science and Technology, Ulsan, 44919, Republic of 

Korea

bDepartment of Energy Engineering, Ulsan National Institute of Science and Technology, Ulsan, 44919, 

Republic of Korea

Ionic material-based electrical double layers (EDLs) have emerged to enhance the performance 

of optoelectronic devices, such as light-emitting electrochemical cells (LECs) and polymer solar 

cells (PSCs), because they permit facile control of charge injection/extraction barriers by 

controlling the electrode conduction band (CB). Nevertheless, the correlation between mobile 

ion kinetics and EDLs formation in PSCs currently remains unclear. Here, a simple and effective 

method for accomplishing precise interfacial energy level adjustment is presented using iridium 

(Ir) (III) complexes with different cations (Ir-Li+, Ir-Na+, Ir-K+). The effects of the ionic kinetics of 

Ir(III) complexes and the EDLs formation on the energy level tuning are investigated by 

measuring the turn-on-voltage in LECs, and current density, CB shifting, and electron mobility in 

PSCs as a function of the cation type. The turn-on voltage in LECs and current density in PSCs 

improve remarkably owing to precise interfacial energy level matching with the optimum Ir-K+ 

complex in the PEO channel. The mobility of the mobile ions affects the CB directly, resulting in 

enhanced PSCs device performance by efficient EDLs formation. Furthermore, the PSCs 

containing the Ir(III) complexes exhibit great enhancement in ultraviolet (UV) light stability owing 

to the strong UV light absorption capacity of the Ir (III) complexes.

References
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A fluorescent probe for detection of Gold(III) ions based on the 
AIEgen disaggregation 
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Gold has been widely used in the world as a high-value material. Recently, the unique 

chemical-/photophysical- properties of gold and gold ions have been making a big issue of 
their use for various purpose across the basic science and advanced system.  

In biological environments, metallic gold presented oxidized form such as gold ion (Au(I) and 
Au(III)) because of the presence of hydrogen peroxide (H2O2). The ionic forms can cause 
adverse effects due to the high reactivity and potential toxicity.  

Recently reported probes for gold ion sensing have some limitations such as complex 
mechanism, slow response time, and sophisticated synthetic procedure. 

In this study, a new fluorescence probe for the detection of gold ions was developed based 
on the disaggregation of AIE(aggregation-induced emission) molecules. This probe is based 
on the propeller shaped tetraphenylethylene (TPE) which is non-emissive in dilute solutions by 
free rotation-induced non-radiative decay of fluorescence, and emissive in aggregated form. A 
TPE-based fluorescent probe for Au(III), AuP-1, shows excellent sensing properties including: 
(i) high sensitivity, (ii) fast response time, (iii) high selectivity, (iv) biocompatible (low cellular 
toxicity, fluorescent imaging), and (v) broad applicability (paper-based strip). We expect the 
advantageous properties of the present fluorescent probe could be applied for the gold ion-
related chemical and biological studies. 
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Towards the Total Synthesis of Herquline A & B 
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In 2016, Houk and Tang have proposed a very detailed and persuasive biosynthesis of 
Herquline A (2) and Herquline B (1)1. Herquline A (2) and B (1) were first isolated in 1979 by Omura and 
showed promising platelet inhibition and replication of the influenza virus. These strained 
diketopiperazine natural products however, have not yet been synthesized to date, most likely due to its 
strained pentacyclic core and the difficulty in controlling the stereochemistry of the C2-C2’ bond. 
Inspired by Tang’s biosynthetic studies on Herquline A and Herquline B, we have begun the total 
synthesis of Herquline A and B.
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Discrimination of phosgene using colorimetric and fluorescent 
probes in solutions and the gas phase
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Phosgene is a highly toxic substance that has become a serious potential threat to public 
health safety. Therefore, the ability to quickly and accurately analyze highly toxic chemical 
weapons (CWAs) and related chemicals is essential to mitigate serious threats to human 
beings and public security due to unexpected terrorist attacks and occupational accidents. 

In this study we designed 2-(2-aminophenyl)benzothiazole binding dye and o-
phenylenediamine moiety dye capable of both fluorescence and colorimetric discrimination 
with phosgene and protic nerve agent mimics, solution or gas phase of diethyl 
chlorophosphate(DCP). In addition, these dyes are expected to be used for constructing a 
portable a kit that can be used for rea-time monitoring of DCP and phosgene in the field in a 
discriminative and simple and safe manner. 
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Synthesis and ion-pair recognition property of thiophene- or furan-fused 
calix[4]pyrroles

Hyunseong Kang and Chang-Hee Lee*

Department of Chemistry, Kangwon National University, Chun Cheon 24341, Korea.
chhlee@kangwon.ac.kr.

Selective recognition of ion-pair has drawn great attentions due to their applications in 
medicinal and environmental chemistry. The designing and synthesizing ion-pair receptors
possessing high selectivity is highly desirable in conjunction with the development of real 
chemosensors. Among those receptors, calix[4]pyrroles are well known to be efficient 
receptors for various anionic species and ion-pair in some cases. Variety of modification of the 
parent macrocycle have been developed for the last ten years. Those modifications are
generally focused on either the �-pyrrolic positions or the meso-positions. Usually introduction 
of electron donating substituents at �-pyrrolic positions decreases the anion binding affinity 
because weakened hydrogen bonding and destabilizing steric interactions incurred upon anion 
binding. Here, we report novel ion-pair receptors bearing functionalities that can recognize both 
cations and anions with high affinity and selectivity. The ion-pair binding properties of the 
synthesized receptors will be presented in detail.
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Sugar binding control of Dual stimuli-responsive  
poly(2-isopropyl-2-oxazoline) containing phenylboronic acids  

 
Ji Young Lee and Woo Dong Jang* 

 
Department of Chemistry, Yonsei University, Seoul 03722, Korea 

wdjang@yonsei.ac.kr 

 
Boronic acid has been researched a lot because of its sensing sugar ability. In this research, 

phenylboronic acid pinacol esters were introduced to both ends of poly(2-isopropyl-2-oxazoline) 
to make chemo and thermo-responsive polymer (PBAE-POx). To observe the thermo-
responsive property of the polymer, the cloud point temperature (TCP) was measured by the 
transmittance change using UV-Vis spectroscopy. The TCP of the polymer can be varied by 
adding sugars because the diol moiety of the boronic acid bonds with cis diol of the sugar. 
Among various sugars, PBAE-POx showed the largest TCP change (6 oC) immediately when 
fructose was added. This result means that PBAE-POx has stronger binding affinity with 
fructose by forming cyclic boronate ester and its reaction time was very short.  
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Unravelling Origin of Selectivity toward Carbon-Carbon Multiple 
Bonds in Palladium-Catalyzed Hydroamination 

 

이지홍, 손정훈* 

Department of Chemistry, Chungnam National University, Deajeon 305-764, Korea  
Email: sohnjh@cnu.ac.kr 

 
Carbon-carbon multiple bonds of alkene, alkyne and allene are versatile functional groups for transition 
metal catalyzed carbon-carbon and carbon-heteroatom coupling reactions. Among these reactions, 
hydroamination reactions, in which an H-N unit of amines is added across a C-C π bond of alkene, 
alkyne and allene, is in principle one of the most atom-economical methods. Despite their versatile 
utility in synthetic chemistry with significant advances for regio- and stereoselectivity,1 there have been 
still unresolved substantial issues such as quantitative reactivity of these three functionalities toward a 
metal catalyst, which enables for the chemoselective reaction when these functionalities coexist in a 
substrate. We studied Pd-catalyzed hydroamination of aminoenyne, aminoallenene, and aminoallenyne 
and established the selectivity toward either allene or alkyne group. To understand the origin of the 
selectivity and the activation mode of the reaction, we determined the preference of the Pd toward the 
three functionalities by using time-dependent fluorescence quenching, which provides kinetic and 
thermodynamic parameters in the complexation between Pd and the three functionalities.2 The 
preference was well correlated with the chemoselectivity and kinetics of the hydroamination reactions 
and these results led to design of tandem reaction combining selective hydroamination to either alkyne 
or allene and C-C coupling with isonitrile. 
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Huang, L.; Arndt, M.; Gooβen, K.; Heydt, H.; Gooβen, L. J.  Chem. Rev. 2015, 115, 2596-2697. 
2 (a) Sohn, J.-H.; Kim, K. H.; Lee, H.-Y.; No, Z. S.; Ihee, H. J. Am. Chem. Soc. 2008, 130, 16506−16507. (b) 
Kim, K. H.; Ok, T.; Lee, K.; Lee, H.-S.; Chang, K. T.; Ihee, H.; Sohn, J.-H. J. Am. Chem. Soc. 2010, 132, 
12027−12033. (c) Lee, O. S.; Kim, K. H.; Kim, J.; Kwon, K.; Ok, T.; Ihee, H.; Lee, H.-Y.; Sohn, J.-H. J. Org. 
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Oxidative dehydrosulfurative cross-coupling of 3,4-

dihydropyrimidin-1H-2-thiones with alkynes   
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    A method for the synthesis of 2-alkynylpyrimidines from the readily available 3,4-
dihydropyrimidin-1H-2-thiones (DHPMs) via dehydrosulfurative C-C cross-coupling with 
alkynes and concomitant oxidative dehydrogenation under a Pd/Cu catalytic system is 
described.1 This reaction protocol provides unprecedented diversity of fully substituted 2-
alkynylpyrimidines in a single step from a wide range of DHPM and alkyne coupling partners. 
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1 (a) For oxidative dehydrosulfurative C-N cross-coupling reaction of DHPMs with amines, see: Phan, N. 
H. T.; Kim, H.; Shin, H.; Lee, H. S.; Sohn, J. H. Org. Lett. 2016, 18, 5154-5157. (b) For oxidative 
dehydrosulfurative arylation reaction of DHPMs, see: Kim, H.; Phan, N. H. T.; Shin, H.; Lee, H.; Sohn, J. 
H. Tetrahedron. 2017, 73, 6604-6613. (c) For oxidative dehydrosulfurative C-O cross-coupling reaction 
of DHPMs with boronic esters, see: Kim, H.; Lee, H.; Shin, H.; Sohn, J. H. Org. Lett. 2016, 18, 5154-
5157 
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Visible-Light-Induced Fluoroalkylations 
Eun Jin Cho 
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 Recently, visible light photocatalysis has attracted substantial attention due to its environmental 
compatibility and mechanistic versatility in promoting a large number of synthetically important 
reactions. We have developed a variety of radical transformations using Ru-, Ir-, Pt-based 
photocatalysts and organophotocatalysts under visible light irradiation.  

 Fluoroalkylated organic compounds play significant roles in the pharmaceutical, agrochemical, 
and material sciences owing to the substantial influence that fluorine substitution has on the physical 
and chemical properties of substances. Visible light-induced methods allowed access to fluoroalkyl 
group-containing molecules, such as –CF3, –CF2R, –CF2SPh, and –CF2OPh groups. In the studies, 
electron deficient carbon-centered fluoroalkyl radicals were successfully generated by the 
appropriate choice of fluoroalkyl source, photocatalyst, additives, and solvent. Notably, we have 
observed that additives significantly affect the efficiencies and selectivities of these reactions and can 
even change the outcome of the reaction by playing additional roles during its course. By 
understanding the roles of additives, we developed several controlled fluoroalkylation reactions 
where different products were formed selectively from the same starting substrates.  

 

 

 

In addition, we designed a strategy for the synthesis of new class of synthetic building 
blocks, differential di-halo functionalized quinolines, utilizing photocatlytic activation of halogen 
bond donor-acceptor complex formed in situ between CBr3F and N-methyl morpholine (NMM). 
In the process, a fluorinated reagent, CBr3F was used as a one-carbon synthon and also as source 
of Br and F to provide 4-bromo-2-fluoroquinolines reacting with easily available 2-alkynyl 
anilines. The critical role of fluorine atom in CBr3F for this transformation was realized by 
theoretical and experimental studies. 
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이화여대 다차원 유기소재 연구단(단장 윤주영)은 분자인식 연구를 기반으로 하여 지능형 형광화학센서를 개

발하고 있다. 특정 표적을 인식하는 물질과 형광체를 결합하여 생체내 이미징, 표적지향 약물전달 및 광열·광역

학 치료가 가능한 물질을 개발하고 새로운 다차원 의약 전달 및 광열·광역학 치료 시스템 연구를 활발히 진행

하고 있다.  
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지능형 센서 연구 
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다양한 가스 검출 

Polydiacetylene (PDAs) 
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Nat. Protoc. 2016, 11, 1219. 

폴리디아세틸렌(PDA) 센서는 공액고분자 중의 하나
로, 외부 자극에 의해 확연한 색 변화를 보이게 되어 
다양한 센서 연구에 응용되고 있다. 

Chem. Commun. 2016, 52, 9178. 
Biosens. Bioelectron. 2016, 77,  1016. 

Adv. Funct. Mater. 2014, 24, 3699. J. Am. Chem. Soc. 2013, 135, 17751. 
Angew. Chem. Int. Ed. 2016, 55, 4729. 
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음이온과의 수소 결합 메커니즘 또는 고분자를 이용한 이산화탄소 형광 검출 
 

포스젠 가스를 색 또는 형광 변화로 검출할 수 있는 새로운 방법 제시  

활성산소종 (reactive oxygen species), biothiols 및 금속 
이온 등에 선택적인 형광 프로브 연구 

광열/ 광역학 치료제 개발 
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ACS Nano 2018, 12, 681. 

J. Am. Chem. Soc. 2017, 139 , 10880. 
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성, 리간드 디자인 및 합성, 그리고 촉매 제조 및 물성 조절에
대한 연구가 유기적으로 상호 작용하면서 복합적으로 진행되어
야 하므로 단독 연구보다는 유기화학, 무기화학 및 촉매전문가
들로 구성된 소규모 팀으로 진행한다. 따라서 본 연구실은 전이
금속 촉매를 이용한 합성법 개발에 대한 경험과 전문 지식이 있
는 연구책임자를 중심으로 유기화학 분야 2인(유기반응법 개발
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멀티스케일 카이랄 구조체 연구센터

멀티스케일  
카이랄 구조체의 응용 

  카이랄성 전달 메커니즘의 이해에 기반한 멀티스케일 카이랄 구조체의 디자인 원리 확립 

  카이랄 상호작용의 제어를 통한 카이랄성의 전사 및 증폭 

분자 
카이랄성 

카이랄성 
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능동형 
광학재료 

멀티스케일 카이랄 구조체 연구센터
센터장 : 이희승 교수 (KAIST 화학과) 
전화 : 042)350-2846 
이메일 : hee-seung_lee@kaist.ac.kr 

제 3그룹 
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제 1그룹 
멀티스케일 카이랄성의 발현 및 상호전이원리 연구 
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2018년 6월 한국연구재단이 지원하는 선도연구센터로 선정된 멀티스케일 카이랄 구조체 연구센터(Center for Multiscale Chiral 

Architectures, CMCA; 센터장: 이희승)는 분자 수준–나노미터 수준–거시적 수준을 포괄하는 멀티스케일 카이랄 구조체의 구현 및 응용에 

대한 통합적 집단연구를 목표로 하고 있습니다. 우리 연구센터는 향후 7년간 다양한 빌딩블록을 활용한 분자/나노미터/거시적 수준의 계층적 

자기조립을 통해서 각 단계의 카이랄성이 제어된 멀티스케일 카이랄 구조체를 구현하는 예측가능하고 신뢰성 높은 합성 방법론을 개발하고자 

합니다. 동시에, 멀티스케일 카이랄성에 관한 도전적 집단연구를 통해 기존의 한계를 극복하고 특정 스케일에 국한되지 않는 화학의 새로운 

연구영역을 개척할 수 있을 것입니다. 카이랄 초분자화학을 공통분모로 갖되 이론, 물리, 유기, 무기, 나노, 고분자 등 화학의 모든 세부연구 

분야를 대표하는 핵심 연구원들로 이루어진 CMCA 연구센터는 긴밀하고 유기적인 집단연구를 수행함으로써 제시한 목표를 달성하고 

국가과학기술의 수준을 제고하는 데 크게 기여할 수 있는 선도 연구센터로 발돋움할 것입니다.  
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Langmuir (2012) 
Angew. Chem. Int. Ed. (2013) 
Angew. Chem. Int. Ed. (2014) 
Chem. Commun. (2015) 
 

Layer-by-Layer Self Assembly 

Macromol. Biosci. (2012) 
Macromol. Rapid Commun. (2013) 
Chem. Asian J. (2015) 
Angew. Chem. Int. Ed. (2016) 

Phenolics-Based Coating 

J. Am. Chem. Soc. (2011) 
Angew. Chem. Int. Ed. (2014) 
Chem. Sci. (2015) 
Nanoscale (2015) 
Chem. Asian J. (2016) 
Angew. Chem. Int. Ed. (2016) 
Polymers (2017) 
Angew. Chem. Int. Ed. (2017) 

Multi-Cell Encapsulation 

Angew. Chem. Int. Ed. (2014) 
Chem. Asian. J. (2015) 
Adv. Mater. (2017) 
 

Reviews 

Small (2013) 
Trends Biotechnol. (2013) 
Adv. Mater. (2014) 
Acc. Chem. Res. (2016) 
 

What is good about cell encapsulation? 
 

• Mechanical/Physical Stability: Physical Protection 
• Selective Permeability:  
   Maintenance of Cell Viability (Gases, Nutrients, Etc.) 
   Chemical/Biological Protection 
• Controlled Degradability:  
   Stimulus-Responsive Shell-Degradation 
    Chemically Controlled “Germination” of “Artificial Spores” 
• Chemical Functionalizability: towards Applications 2016 

Cytoprotective polydopamine (PD) coating of cell-laden 
alginate microbeads.  

A reliable and cytocompatible method for in vitro analysis of glycans 
complementary to the conventional cell-based metabolic labeling for 
chemical glycobiology. 

Publications 

Research Professor (1), Researcher (3), Students (12), Staff (1) 

Prof. Insung S. Choi 
Department of Chemistry, KAIST 

Office  | 042) 350-2840 
Lab  | 042) 350-2880 
E-mail  | ischoi@kaist.ac.kr 
Homepage  | http://cisgroup.kaist.ac.kr 

Research Interest 

‘세포에 단단한 껍질을 씌우면 어떻게 될까?’, 

‘화학적으로 만들어진 새로운 세계에서 세포가 행복하고 즐겁게 살게 하려면 어떻게 해야 할까?’, 

‘껍질 속에 가둔 세포는 옆에 있는 친구 세포들과 어떻게 이야기를 하고 정보를 공유할까?’, 

‘외부에서 발생하는 스트레스를 이기면서 잘 살아갈 수 있는 강력한 세포를 화학적으로 만들 수는 없을까?’ 

이 모든 질문들에 대한 대답을 세포에 껍질을 입히는 방법 개발을 통해 찾아보고자 합니다. 

세포 피포화를 통한 단일 또는 일정 수 세포 거동 제어·조절 및 이해 

Recent Work 
Single-Cell Encapsulation 

Multi-Cell Encapsulation Neuronal Interfaces 

Adv. Mater. (2017)        Chem. Asian. J. (2015)        Angew. Chem. Int. Ed. (2014)  

2016 

Small (2016) 
Nano Lett. (2016) 
Proc. Natl. Acad. Sci. USA (2015) 
Angew. Chem. Int. Ed. (2014) 

Biomater. Sci. (2014) 
J. Nanosci. Nanotechnol. (2014) 
Angew. Chem. Int. Ed. (2012) 
Angew. Chem. Int. Ed. (2012) 

Biomaterials (2011) 
Angew. Chem. Int. Ed. (2010) 
Chem. Asian. J. (2010) 

A topographical platform for inducing 
unidirectional neurite guidance in primary 
hippocampal neurons. 

Publications 

Control of microbial growth in polydopamine 
(PD)-coated alginate microbeads. 



 

- 거대분자합성 연구단 @ 서울대학교 화학부 - 

: 유기화학을 바탕으로 복잡하지만 규칙적이고 정교한 다양한 거대분자/

고분자를 창의적/선택적/고효율적 방법으로 합성 및 응용을 추구합니다.  

 

[연구원 모집] 
본 창의연구단에서 세계 선도적 연구를 주도적으로 수행할 수 있는 창의적이고 

역동적인 인재를 모십니다. 열정적인 연구원들의 많은 관심과 지원 부탁드립니다.  

1. 모집분야: 유기화학 전분야, 유기금속, 고분자화학 

2. 지원자격: 상기 분야의 박사학위 소지자 

3. 지원자 제출서류: CV와 학위 요약문 (최태림 교수: tlc@snu.ac.kr)  



전체 55만종
(2018. 06)

We take care of your compounds and create new value for you!

화합물 기탁의 장점

기탁 화합물에 대한 활용실적을 정기적으로 통보 받을 수 있음

기탁 화합물의 활용결과로 유효화합물(Hit)이 도출된 경우

 - 활용자와 협의하여 후속연구에 공동연구자로 참여 가능

기탁 화합물의 활용결과를 논문/특허 출판할 경우

 - 기탁자의 기여도에 따라 공동저자 및 공동출원인으로 참여 가능

기탁 화합물의 활용결과로 수익(기술료 등)이 발생할 경우

 - 기탁자의 기여도에 따라 수익의 일부를 분배 받을 수 있음

한국화합물은행의 역할

화합물 약효시험(HTS) 활용지원

•신약개발 및 BT 연구를 위한 고효율약효시험(HTS)에 화합물제공

•800여개 신약개발 타겟 및 BT 프로젝트 연구에 활용

•활용편의를 위한 목적별 라이브러리 구축 (천연물, 임상화합물 등)

•신약개발 후속연구 지원(한국화학연구원 의약바이오연구본부 연계)

데이터베이스 구축 및 정보 제공

•화합물 구조-물성-약효 통합정보시스템 구축

•신약소재 화합물 정보 DB 구축 및 신약개발 관련정보 제공

•국내 화합물 정보의 통합관리 및 효율적 공동활용 시스템 구축

•기탁 화합물 및 약효시험결과를 매개로한 산·학·연 공동연구 중개

화합물 기탁 및 활용에 관한 문의

관리ㆍ유통 전담기관제도 및 의무기탁 규정

(우.34114) 대전광역시 유성구 가정로 141 

한국화학연구원 한국화합물은행

Tel. 042-860-7190 Fax. 042-860-7096

E-mail : chembank@krict.re.kr

http://www.chembank.org

제공 라이브러리 종류

1,000종
Fragment Library

기탁 3,210종
구매 3,350종

전체대표 Library

3,000종

Kinase 
Library

10,000종
GPCR Libary

10,000종
PPI Library

요청골격

PharmaCore
Collection

2,150종
임상화합물 Library

1,020종
천연화합물 Library

화합물 수집 및 관리

•국내외 산·학·연에서 기탁된 55만종의 신약소재 화합물 보유

•유기합성, 조합화학 합성화합물 및 천연물 라이브러리 보유

•중요골격 화합물은 전문가 위탁합성 및 외국구매를 통하여 확보

•다양성,약물성 겸비한 고수준 신약소재 화합물 75만종 확보 예정

한국화합물은행
글로벌 신약개발의 출발점

국가연구개발 우수성과 선정시 전담기관(한국화합물은행)에 기탁된 

성과만 인정하도록 『국가연구개발 과제평가 표준지침』에 명시.

(2016.12.09 개정)

한국화합물은행은 국가연구개발사업 수행을 통해 창출된 연구성과물 

중 화합물 및 관련 정보의 관리·유통 전담기관으로 지정되어 있습니다.  

(과학기술정보통신부고시  제2017-7호)

『공동관리규정』 제25조13항 : 국가연구개발사업을 통하여 창출된 

성과물(화합물)은 전담기관에 의무적으로 기탁하여야 한다.



CCHF 
CENTER FOR CATALYTIC HYDROCARBON FUNCTIONALIZATIONS  

 

 

 

 

CCHF에서는 세계적 

수준의 연구를 수행할 

창의적이고 역동적인 

인재를 모십니다.  

역량 있는 연구원들의 

많은 관심 바랍니다. 

유기(금속)화학  

계산화학 

의약화학  

Office  

042-350-2841 

E-mail  
sbchang@kaist.ac.kr 

Web Site  

sbchang.kaist.ac.kr 

Office  

042-350-2811 

E-mail   

hongorg@kaist.ac.kr 

Web Site  

ddnpslab.kaist.ac.kr 

 

cchf.ibs.re.kr 



Precious metal 
compounds and catalysts

고순도 특수 금속 및 특수 애플리케이션용 원소 제조는  Alfa Aesar의 핵심 사업분야 입니다. 

당사는 순도가 매우 높은 제품을 전문적으로 개발하고 있습니다. 

Alfa Aesar는 고순도 귀금속 제품(금, 이리듐, 오스뮴, 팔라듐, 백금, 로듐, 루테늄 및 은) 및 

귀금속 화합물, 귀금속 촉매제  등을 다양하게 공급하고 있습니다.

Precious Metal Compounds & Catalysts
Alfa Aesar는 350여 가지 이상의 광범위한 귀금속 화합물 및 촉매제를 공
급하고 있습니다. 대부분의 재료는 생산 수량에 맞춰 재고로 확보하고 있기 
때문에 즉시 배송이 가능합니다. 엄격한 품질 관리 기준과 종합적인 성분 
분석표(Certificates of Analysis, CoA)를 통하여 제품의 품질에 중점을 두고 
있습니다. 맞춤형 제조, 특수 포장 및 신속한 배송은 당사가 고객님께 약속 
드리는 중요한 서비스입니다.

Precious Metal Compounds and Homogenous Catalysts
Alfa Aesar는 다양한 귀금속염 및 용액제를 엄격한 사양에 따라 제조하여 
공급하고 있습니다. 균일 촉매제는 키랄 치환을 비롯하여 고도의 특이 반
응이 필요한 경우에 적합한 제품군입니다. 당사의 균일 촉매제는 여러 가지 
화학변환에 사용될 수 있습니다.

Catalysts in Varying Purities and Concentrations
귀금속 화학 물질은 선택도가 높아 수소화, 수소화규소 첨가, 이성질체화, 카
르보닐화 등 다양한 반응에서 불균일 촉매제로 가장 먼저 손꼽힙니다. Alfa 
Aesar는 제약 산업의 유기 합성을 비롯하여 다양한 연구에 맞는 순도와 농
도를 제공합니다. 또한, Sponge Nickel™촉매제는 물론 비대칭 수소화 반응, 
노벨 팔라듐 커플링 촉매제, 백금족 금속(PGM) 기반의 불균일 촉매제를 위
한 일련의 키랄 리간드를 제공합니다.
당사의 촉매 최적화 서비스에는 다단계 합성에서의 촉매 공정 개발, 지식-기
반형 촉매제 선택, 제품 정제 기술(Smopex®) 및 공정 확장 등이 있습니다.

Fuel Cell Catalysts for Anodes, Cathodes, Electrodes
Alfa Aesar는 연료 전지의 연구 및 개발을 위한 촉매제와 관련 제품군을 벌
크 또는 세미-벌크 수량의 재고로 독점 공급하고 있습니다. 귀금속 촉매제 
HiSPEC® 계열은 연료 전지 연구를 위한 양성자 교환막(PEM) 및 직접 메탄
올 연료 전지에서 뛰어난 성능을 갖고 있습니다. HiFUEL® 연료 개질 촉매제
와 가스 처리 제품군은 연료 전지 및 기타 분산형 수소 처리 실험에 사용되
는 비금속 촉매제입니다. Alfa Aesar는 Nafion® 교환막, Toray™카본지, 음
극, 양극 및 막 전극 접합체(MEA) 제품을 비롯하여 다양한 연료 전지 구성
요소를 제공하고 있습니다.

Smopex® Scavenger Systems 
금속 촉매제는 제약산업에서 미립자를 효율적으로 치환 또는 결합할 수 있
도록 쓰이고 있습니다. 이는 금속 촉매제가 아니면 불가능한 일입니다. 하지
만, 이런 금속은 최종 제품에서 불순물로 남습니다. Smopex 금속 스캐빈저
는 이러한 금속 불순물들을 제거하는 가장 효율적인 옵션 중 하나입니다.

Specialty Silver Compounds 
Alfa Aesar는 고순도 은 제품에 특화된 선도 기업으로 잘 알려져 있습니다. 
또한, 여러 가지 출발 물질을 채택하여, 특정 불순물을 지속적으로 제어해 
나갈 수 있습니다. 당사는 한번 생산에 25 ~ 200kg까지 생산할 수 있는 능
력도 보유하고 있습니다. 대다수의 은 화합물은 감광성이 있습니다. 당사의 
모든 특수 은 화합물은 차광 기능의 용기에 포장됩니다. 또한, Alfa Aesar는 
여타의 은 화합물도 맞춤형으로 개발하거나 제조하고 있습니다.

Alfa Aesar의 다양한 귀금속 촉매제와 화합물 제품은 
당사의 홈페이지 www.alfa.co.kr 에서 자세하게 확인하실 수 있습니다.

담당자 하순봉 책임 : 011-568-3100 (ayden.ha@thermofisher.com)
박찬진 선임 : 010-4489-7781 (cj.park@thermofisher.com)

담당자를 통한 주문에 한하여 할인가가 적용됩니다.

20% 특별 할인!
* 기간 2018년 7월 1일 ~ 9월 30일
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• Always multi-receive

• Further Enhanced dynamic range

• NMR ThermometerTM

• Big performance in a small package

AVANCE NEO 

NOAH*: NMR Supersequences for Small 
Molecule Analysis and Structure Elucidation. 
Five conventional NMR pulse sequences 
combined into one supersequence: HMQC 
(15N), HSQC (13C), HMBC (13C), COSY, NOESY

Avance Neo
Big Performance, Compact Footprint

Bruker





ChemDraw 주요특징

> 화학구조의 각종 physicochemical 

   properties 예측, 1H/13C NMR 예측

> 정확한 Stereochemistry 분석

> 다양한 형태의 Biological drawing 

   templates 지원(amino acids, peptides,

   DNA 및 RNA sequences 등 포함)

ChemDraw / ChemOffice Professional Application

www.kscistore.com

Site Subscription은 ChemDraw Professional과
       ChemOffice Professional 두 가지 형태의
      서비스를 제공합니다.

Global No.1 Chemical Structure Drawing tool 

* 바이텍켐스에서 운영하는 공식 온라인 쇼핑몰입니다.
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I S B N : 9788962184334

옥스토비의 
일반화학 7판

줌달의 
일반화학 10판

역 자 : 화학교재연구회
판 수 : 10
발 행 : 2019
페 이 지 : 900

역 자 : 화학교재연구회
판 수 : 8
발 행 : 2019
페 이 지 : 968

실버버그의 
일반화학 8판

역 자 : 화학교재연구회
판 수 : 12
발 행 : 2018
페 이 지 : 1060
I S B N : 9791188731008

레이먼드창의 
일반화학 12판

센게이지러닝코리아  서울시 마포구 상암산로 76(상암동) YTN 뉴스퀘어 14F   전화: 02-330-7000   팩스: 02-330-7001   www.cengage.co.kr
(주) 사이플러스  서울특별시 마포구 잔다리로 101(서교동) 2F   전화: 02-332-6170, 6171   팩스: 02-332-6185   www.sciplus.co.kr



990만원
(부가세 별도)

최적의 농축 시스템

Tel. 031) 420-8670, Fax. 420-8673, E-mail. slc@chol.comwww.sulim.com

(주)수림교역

Yamato 회전 증발 농축기  &  Vacuubrand 진공 펌프

VACUUBRAND만의

지능형 ‘Adaptive’ 진공조절 펌프

PC3001 VARIO

혼합물 각각의 끓는점을 감지하여 적응+

고점도 물질 및 혼합물의 분리 농축에 최적+

고속 증발 실현으로 30%이상 농축 시간 단축+

No Bumping+

1.5 Torr, 33 L/min+

시료의 변화를 실시간 모니터링하여

최적의 진공조건을 제공

+

회전 증발 농축기

RE-301BW

내구성과 진공도가 우수한 진공 seal+

용매 고임 및 역류 방지 콘덴서+

원터치 전동 리프트+

디지털 세팅 & 디스플레이+



* UHPLC,

* ChroZen은 Chromatograph와 정점, 절정을 뜻하는 Zenith의 합성어로

   “최고의 분석기기를 약속하는” 영린기기의 의지가 담긴 새로운 브랜드 명입니다.

생산성 및 효율성의 극대화

ChroZen UHPLC는 동일 시료 분석 시 기존 HPLC 대비 4배~10배 빠른 

분석 결과를 신뢰성 있는 데이터로 제공하며, 낮은 유속과 적은 시료 주입량 

설정으로 이동상과 시료의 소모량을 최소화 하여 비용을 절감 함으로써 높은 

생산성과 효율성을 보장합니다.

우수한 분리능과 감도

광량의 손실을 줄이면서 광학적 명확성(Optical Clarity)을 확보해 주는 

Liquid Core Waveguide 기술이 적용된 Flow Cell을 장착하여 Path Length를 

줄이지 않고도 시스템 확산(System Dispersion)을 감소시켰으며, 빠른 데이터 

수집 속도로(125 Hz) 분석 결과를 정확하게 처리하여 감도와 분리능이 향상

되었습니다.

최고의 펌프 성능

직렬로 연결된 독립 구동 방식의 펌프 헤드를 통해 정확하고 정밀한 유속을 

제공함으로써 데이터 재현성을 확보하고, 빠른 기울기 용리 적용을 통해 정밀한 

용매 조성비를 구현해 냅니다. 

견고한 내구성

ChroZen UHPLC는 실제 최대 내압 18,800 psi까지 수용이 가능한 견고한 

시스템 내구성을 갖추었습니다. Column의 장기간 사용으로 인한 시스템 내압이 

증가하더라도 ChroZen UHPLC의 높은 압력 범위는 Column의 최대 압력까지 

사용할 수 있는 환경을 제공합니다.

생산성과 효율성을 위한 최고의 선택

경기도 안양시 동안구 안양천동로 60 영린빌딩 TEL. 031-428-8700  /  FAX. 031-428-8787

Email: MKT@younglin.com    www.younglin.com



New Generation  
Recycling Preparative HPLC 

Advanced Separation Efficiency 

LaboACE LC-5060 

LaboACE 
Recycling Preparative HPLC 

서울지사 : 02-553-1190 

대전지사 : 042-638-1050 
홈페이지 : www.jaikorea.co.kr 
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유기화학입문 제6판

이공학도를 위한 

Yoon’s 핵심유기화학

NMR: 핵자기공명분광학
개정판

길잡이 유기화학
이론과 실험

Organic Chemistry 12/e

Modern Organic Synthesis :
An Introduction 2/e

생명과학자를 위한 

Yoon’s 유기화학

비대칭 환원 반응
방법과 응용

유기화학 반응 메커니즘의
단계별 접근법

유기화학 제12판

현대 유기 합성 제2판

Yoon’s 유기 합성 
기초 이론 및 설계

유기화학 제2판

유기금속과 촉매반응

 저     자: Wade 외

출 판 사: Pearson

출판년도: 2017년

쪽     수: 1400쪽

ISBN: 9781292151106

 저     자: Brown 외

역     자: 유기화학교재연구회

출판년도: 2017년

쪽     수: 720쪽

ISBN: 9791158081195

 저     자: 윤용진

출판년도: 2015년

쪽     수: 592쪽

ISBN: 9791158080396

 저     자: 이석근

출판년도: 2016년

쪽     수: 464쪽

ISBN: 9791158080952

 저     자: 신성철

출판년도: 2016년

쪽     수: 416쪽

ISBN: 9791158080464

 저     자: Solomons 외

출 판 사: Wiley

출판년도: 2016년

쪽     수: 1124쪽

ISBN: 9781118875766

 저     자: Zweifel 외

출 판 사: Wiley

출판년도: 2017

쪽     수: 416쪽

ISBN: 9781119086536

 저     자: 윤용진·윤효재

출판년도: 2016년

쪽     수: 476쪽

ISBN: 9791158081133

 저     자: 조병태

출판년도: 2016년

쪽     수: 432쪽

ISBN: 9791158081065

 저     자: Moloney

역     자: 이창윤

출판년도: 2017년

쪽     수: 256쪽

ISBN: 9791158081188

 저     자: Solomons 외

역     자: 이창규 외

출판년도: 2017년

쪽     수: 1240쪽

ISBN: 9791158081263

 저     자: Zweifel 외

 역     자: 강한영·김병문·안덕근

이효원·장두옥·전철호

출판년도: 2018년

쪽     수: 400쪽

ISBN: 9791158081645

 저     자: 윤용진·윤효재

출판년도: 2017년

쪽     수: 352쪽

ISBN: 9791158081485

 저     자: 조병태

출판년도: 2017년

쪽     수: 656쪽

ISBN: 9791158081355

 저     자: Bochmann

역     자: 김영조·김주창·최문근

출판년도: 2018년

쪽     수: 424쪽

ISBN: 9791158081676

FreedomAcademy

자유아카데미 신간도서

경기도 파주시 회동길 37-42 파주출판도시

TEL: 031-955-1321  FAX: 031-955-1322

E-mail: main@freeaca.com   홈페이지: www.freeaca.com





www.thieme-connect.com

Science of Synthesis
   Full-text resource for methods in 
synthetic organic chemistry

Request
a free trial:
www.thieme.com/sos

Best methods. Best results.

유기합성 세계 최고의 전문가들이 검증한 Full-text resource 단독 제공!

관련 문의: IDC ASIA(iGroup Korea)
김태형 팀장
Email:  josephkim@igroupkorea.com 
Tel:  02-6968-1708
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Chiral 분리를 위한
CHIRAL ART

천연물 분리를 위한
YMC-Actus Triart

Polymer, Olygomer 분리를 위한
YMC-GPC

추출물 분획을 위한
YMC-DispoPackAT

Prep-HPLC Mode

일반적인 분리 정제를 위한 Gradient Prep Mode
분석 HPLC의 Method를 그대로 Scale-up하여 분리 정제

Recycling Prep Mode

Sample 순환을 이용하여 Column 길이의 한계 초월

유사한 구조, 유사한 물성, 유사한 분자량을 가진 화합물의 분리 정제

Prep GPC Mode

고분자 화합물을 분자량 크기별로 분리 정제

Recycling 기법을 이용하여 분리 정제 효과 극대화

Prep Chiral Mode

분리 정제 중간에 Sample을 연속 주입 “Stacking Injection”
단일 용매 조건에서 단위 시간당 최대의 Chiral 분리 정제 가능

Prep MPLC Mode

천연물 추출물 분획에 최적화한 분리 정제 가능

효과적인 구간 분리 정제로 유효 물질 발굴 가속화

유기 합성물의 고순도/고수율 분리 정제

YMC Co., Ltd.
http://www.ymckorea.com
TEL. 031. 716. 1631

Free Demo in your site!!



CombiFlash NextGen Family

< CombiFlash® NextGen 300+>
Effective and easy Industry Leader
기능성과 편리성을 갖춘 최고사양 모델

< CombiFlash® NextGen 300>
Needs Customizing 
사용자의 요구사항으로 제작가능한 모델

< CombiFlash® NextGen >
Economical and Essential
필수적 기능을 갖춘 경제적 모델

MPLC REVOLUTION

◀Faster
◀Compact
◀Convenient

지금 새로운
Teledyne ISCO MPLC
를 만나보세요!







 

 
 

 
 
 
 
 
 
 
 
 

 
 

 

QUICK FACT 
 

회사명 ㈜레고켐 바이오사이언스 
설립일 2006. 5. 2 
상장일 2013. 5. 10 (코스닥) 
업종 의학 및 약학연구개발업 
대표이사 김용주 
자본금 52.9억원 
임직원수 115명 
본사 대전 대덕구 문평서로 8-26 
홈페이지 www.legochembio.com 

 
THERAPEUTIC AREAS 

 
·  ADC/PDC 
·  항생제 
·  항응혈제 
·  항염증제 
 
CORE CAPACITIES 
 

·  후보물질 발굴 및 사업화 경험과 능력 
- 30년 이상 선도물질 발굴 ~ 미 FDA 승인 전 
과정경험 

- 글로벌제약사들과 기술이전/공동연구 경험 

·  핵심기술의 우수성 
- LegoChemistry를 통한 후보물질 발굴 역량 
- ConjuAll을 통한 차세대 ADC 원천기술 확보 

 
RECENT CORPORATE HIGHLIGHTS 

 
·  2018 

- LCB02-0133 항응혈제 중국판권 
기술이전(Lee’s pharm) 

 
- Takeda와 신규 ADC 후보물질 발굴 
위한 리서치 라이선스 계약 체결 
- ADC 플랫폼 미국 특허 등록 
- LCB17-0877 기술이전 (브릿지바이오) 

 
CONTACT 

 
김우식 IR, PR / 팀장 
Tel: (042) 861-0688 
Email: jdy@legochembio.com 

 

 
㈜레고켐 바이오사이언스는 대기업의 신약연구소장을 포함, 30 여년 넘게 신약이란 외길을 
걸어오며, 우리나라 글로벌 신약연구개발의 길을 개척해 온 CEO와 함께 역량 있는 연구진들이 힘을 
합쳐 만든 신약연구개발 전문회사입니다. 

그 동안의 신약개발 노하우를 집약한 "LegoChemistry" 란 합성신약 기반기술과 차세대 
항암치료제인 ADC(Antibody-Drug Conjugate: 항체-약물 복합체) 원천기술을 획기적으로 개선한 
"ConjuAll" 기반기술을 통해 글로벌 신약을 개발하고 있습니다.  

중장기적으로 임상개발 후보 5개와 글로벌 기술이전 5건 이상 보유라는 비전을 설정, 

"오직 신약만이 살 길"이라고 믿는 꿈과 열정으로 가득 찬 사람들과 함께 세계적 경쟁력을 가진 
대한민국의 대표적 신약개발 회사로 만들어 나갈 것입니다. 

 

핵심기술 

LegoChemistryTM 

의약화학 합성 기반기술을 바탕으로 한 효율적인 
후보물질 발굴, 20 여개 이상의 고유 
모핵구조(scaffold)를 기반으로 다양한 타겟에 
맞는 맞춤형 신약후보를 신속하고 지속적으로 
발굴할 수 있는 노하우 보유 

 

차세대 ADC 링커기술 ConjuAllTM 

고유 기술 ConjuAllTM을 통한 안정한 링커 및 
단일물질의 차세대 항체-약물 결합체 
(Antibody-Drug Conjugate, ADC) 개발로 
기존 1세대 ADC 기술의 한계를 극복한 차세대 
원천기술 확보 

 

신약 파이프라인 

 



소재의 차이가 
미래의 차이다
도레이첨단소재는 믿습니다. 소재, 그 무한한 가능성이 활짝 피어난다면,
미래는 지금보다 훨씬 즐겁고, 아름답고, 살기좋은 곳이 될 것입니다.

필름  광학용 필름 및 차세대 고기능 필름

섬유  위생용 및 산업용 부직포, 고기능 원사

IT  디스플레이 소재, 반도체 및 전자정보재료 등

친환경  수처리용 필터(RO, UF, MBR)

탄소섬유  산업용 탄소섬유, 탄소섬유 복합재료(CFRP) 등

PPS  PPS수지, 컴파운드

소재, 그 무한한 가능성

어디, 새로운 소재 없을까?






