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Welcome to the 8th Korea-China Symposium on Organic Chemistry 
 

As chairman of the 8th Korea-China Symposium on Organic Chemistry, I would like to 

extend a warm welcome to all participants to this symposium. This is the eighth symposium 

following the previous meeting in July 2013 in Xi’an, China. This time, we have 14 chemists 

from each Korea and China as representative delegates. I am pleased to see some new faces 

among the participants in addition to old friends. I wish all of you a pleasant and enjoyable 

stay during the symposium, making new friends and strengthening our friendship, in addition 

to stimulating discussions on chemistry. I am sure that this symposium would provide a 

wonderful forum for exchanging new ideas and exciting chemistry among the participants, 

which eventually would lead to the development of organic chemistry in Asia and worldwide. 

    This bilateral symposium was initiated by Professor Sunggak Kim at KAIST and Professor 

Guo-Qiang Lin at SIOC fifteen years ago. Since the first meeting in China (Huangshan, 

August 2001), this bilateral symposium has been held continuously up to this 8th one in Seoul. 

All the entire previous symposiums have been very successful in the promotion of not only 

chemistry but also mutual understanding in both countries. I hope the previous success to 

continue for coming years through this Seoul meeting. The topics in this symposium will 

cover a broad area of organic chemistry, including organic synthesis, asymmetric catalysis, 

organometallics, organic functional materials, supramolecules, and so on. 

    As we all know, Seoul is the capital of Korea. Seoul is a beautiful and dynamic city where 

culture and history live in harmony with its people. Once again, I sincerely wish you a happy 

and enjoyable stay in Seoul.  

I like to appreciate the financial support from Center for Catalytic Organic Reactions of 

Kangwon National University, Center for New Directions in Organic Synthesis of Hanyang 

University, National Research Foundation of Korea (NRF), National Natural Science 

Foundation of China (NSFC), and The Korean Academy of Science and Technology (KAST). 

Thank you for attending the 8th Korea-China Symposium on Organic Chemistry. 

 

Phil Ho Lee and Cheon-Gyu Cho 

Chairmans of the 8th Korea-China 

Symposium on Organic Chemistry 

Jan. 31-Feb. 4, 2016 
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PROGRAM 
 

January 31 (Sunday) 

10:00-23:00             Arrival at Hoam Faculty House. Registration and Check in. 

 

 

February 1 (Monday) 

 

Morning Session 

 

Chairperson  Bongjin Moon (Sogang University) 

9:00-9:15                 Opening remarks 

 Phil Ho Lee (Kangwon National University) 

  

Chairperson  Sang-gi Lee (Ewha Womans University) 

9:15-9:40                 Zhi-Xiang Yu (Peking University) 

Versatile Vinylcyclopropanes in Synthesizing Ring Compounds 

9:40-10:05               Seunghoon Shin (Hanyang University) 

Synthetic Method Development based on Rational Analysis of  

Intermediates 

10:05-10:30             Zhiping Li (Renmin University) 

Synthesis and Application of Organic Peroxides 

 

10:30-10:45             Coffee Break 

 

Chairperson  Sungwoo Hong (KAIST) 

10:45-11:10             Juyoung Yoon (Ewha Womans University) 

Fluorescent Probes for Reactive Oxygen Species and Biothiols 

11:10-11:35             Xiaoyu Li (The University of Hong Kong) 

Target Identification: Methodology Development and a Case Study 

11:35-12:00             Hyun-Joon Ha (Hankuk University of Foreign Studies) 

Molecular Basis of Lipase-Mediated Stereodifferentiations 
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12:00-13:30             Lunch 

 

Afternoon Session 

 

Chairperson  Zhiping Li (Renmin University) 

13:30-13:55             Do Hyun Ryu (Sungkyunkwan University) 

Catalytic Asymmetric Molecular Rearrangement Reactions  

with Diazo Compounds 

13:55-14:20             Ming-Hua Xu (Shanghai Institute of Materia Medica, CAS) 

Exceptionally Simple Olefin Ligands for Broad-Scope Asymmetric  

Catalysis 

14:20-14:45             Young Ho Rhee (Pohang University of Science and Technology) 

Palladium-Catalyzed Asymmetric Hydroalkoxylation of Allene: 

A Unique Access to Cyclic Acetal 

14:45-15:10             Liu-Zhu Gong (University of Science and Technology of China) 

C–H Activation-Based Asymmetric Allyation Reactions Enabled by  

Palladium/Brønsted Acid Combined Catalysis 

 

15:10-15:20             Photo Session 

15:20-15:35             Coffee Break 

 

Chairperson  Ming-Hua Xu (Shanghai Institute of Materia Medica, CAS) 

15:35-16:00             Soon Hyeok Hong (Seoul National University) 

Development of Highly Atom-Economical C–N Bond Formation  

Reactions Applying Hydrogen Transfer Strategy 

16:00-16:25             Zhan-Ting Li (Fudan University) 

Supramolecular Organic Framework (SOF): Periodic Self-Assembled  

Architectures in Water 

16:25-16:50             Hee-Seung Lee (KAIST) 

Recent Progress in Foldecture Research 

16:50-17:15             Zhao-Hui Wang (Institute of Chemistry, CAS) 

Tailor-Made Rylene Arrays for High Performance n-Channel  
Semiconductors 
 

18:00-20:00             Dinner 



The 8th Korea-China Symposium on Organic Chemistry                                                     Seoul, Korea, Jan. 31-Feb. 4, 2016 

v 
 

February 2 (Tuesday) 

 

Morning Session 

 

Chairperson  Young Ho Rhee (Pohang University of Science and Technology) 

9:00-9:25                 Yu-Rong Yang (Kunming Institute of Botany, CAS)  

Total Synthesis of Tetracyclic Diquinane Lycopodium Alkaloids 

(+)-Paniculatine, (-)-Magellanine, (+)-Magellaninone 

9:25-9:50                 Cheon-Gyu Cho (Hanyang University) 

Aryl Hydrazide as Surrogate of Aryl Hydrazine and Beyond 

9:50-10:15               Guangxin Liang (Nankai University) 

Stereoselective Total Synthesis of (+)-Roseophilin and  

(-)-Roseophilin 

 

10:15-10:30             Coffee Break 

 

Chairperson  Zhan-Ting Li (Fudan University) 

10:30-10:55             Sungwoo Hong (KAIST) 

Investigation of Catalytic Approach for Successful Implementation  

of Fragment-Based Design 

10:55-11:20             Wei Wang (Lanzhou University) 

Porous Catalysis Investigated by Solid-State NMR Spectroscopy 

11:20-11:45             Bongjin Moon (Sogang University) 

Design and Synthesis of Chemical Tags for Improving Mass  

Spectrometric Analysis of Biomolecules 

 

12:00-13:30             Lunch 

 

Afternoon Session 

 

Chairperson  Seunghoon Shin (Hanyang University) 

13:30-13:55             Jin Qu (Nankai University) 

Intramolecular Polycyclization Reactions Using Epoxide  

as the Initiator 
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13:55-14:20             Sukbok Chang (KAIST) 

Boron-Catalyzed Silylative Reduction of N-Heterocycles and  

Conjugated Carbonyl Compounds 

14:20-14:45             Wei He (Tsinghua University) 

Rh-Catalyzed Syntheses of Novel Siloles 

14:45-15:10             Phil Ho Lee (Kangwon National University)  

Rh-Catalyzed Transannulation Using N-Sulfonyl-1,2,3-triazoles 

 

15:10-15:25             Coffee Break 

 

Chairperson  Zhi-Xiang Yu (Peking University) 

15:25-15:50             Bing-Feng Shi (Zhejiang University) 

PIP Bidentate Auxiliary in C–H Functionalization: 

Synthetic Application and Mechanistic Studies 

15:50-16:15             Duck-Hyung Lee (Sogang University) 

Convergent and Enantioselective Total Synthesis of  

(-)-Amphidinolide O and P 

16:15-16:40             Lei Liu (Shandong University) 

Catalytic Enantioselective Oxidative C–H Functionalization of  

Heterocycles 

16:40-17:05             Sang-gi Lee (Ewha Womans University) 

Tandem Divergent Catalysis using the Blaise Reaction Intermediate 
 

17:05-17:20             Closing Remarks 

 Cheon-Gyu Cho (Hanyang University) 

 

18:00-20:00             Dinner 

 

February 3 (Wednesday) 

 

9:00-                        Free discussion 

 

February 4 (Thursday) 

09:00-24:00             Departure from Hoam Faculty House
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Versatile Vinylcyclopropanes in Synthesizing Ring Compounds 
 

Zhi-Xiang Yu 
College of Chemistry, Peking University  

Beijing 100871, China  
Email: yuzx@pku.edu.cn 

 
Under transition metal catalysis, vinylcycloropanes can act as either five-carbon units or 

three-carbon units to undergo various [m+n], [m+n+o] cycloadditions with other carbon units 
such as alkenes, alkynes, CO, demonstrating the versatility of vinylcyclopropanes in 
synthesizing various ring compounds. In this talk, several Rh-catalyzed cycloaddition 
reactions of vinylcycloropanes for the synthesis of ring compounds developed in the Yu 
group, such as the [(5+2)+1], [7+1], benzo/[7+1], [3+2], [(3+2)+1], formal [5+1]/[2+2+1], 
[5+1] reactions, will be presented. Also the application of these cycloadditions in natural 
product synthesis will be briefly introduced. 
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References 
 
1. Jiao, L.; Yu, Z.-X. J. Org. Chem. 2013, 78, 6842. 
2. Wang, Y.; Yu, Z.-X. Acc. Chem. Res. 2015, 48, 2288. 
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CURRICULUM VITAE – ZHI-XIANG YU 

 
 

PERSONAL 
Date & Place of Birth   October, 1969, Hubei, China 
Work Address   Department of Chemistry 
                                        Peking University  

Beijing 100871, China 
 
Telephone    +8610-6276-7735 
Fax     +8610-6276-7735 
 
E-mail:    yuzx@pku.edu.cn 
Home Page: http://www.chem.pku.edu.cn/zxyu/ 
 
EDUCATION 
B.Sc.     Wuhan University, 1987-1991 
M. Sc.     Peking University, 1994-1997 
Ph.D.     Hong Kong University of Science & Technology, 1997-2001 
Postdoctoral Fellow   University of California, Los Angeles, 2001-2004  
 
ACADEMIC CAREER 
Associate Professor   Peking University, 2004-2008  
Professor   Peking University, 2008-present 
 
QUALIFICATIONS AND AWARDS 
(1) The National Science Fund for Distinguished Young Scholars of China, 2008 
(2) The Young Chemist Award, the Chinese Chemical Society & the Royal Society of 

Chemistry, 2008. 
(3) Thieme Synlett/Synthesis Journal Award, 2008. 
(4) The Chinese Chemical Society-SciFinder Award for Creative Work in Synthetic Organic 

Chemistry, 2012. 
(5) The Chinese Chemical Society-Physical Organic Chemistry Award, 2012. 

 
RESEARCH INTERESTS 
Theoretical and Synthetic Organic Chemistry: Joining Forces of Computation and Organic 
Synthesis to  
1) Study Reaction Mechanisms;  
2) Discover, Design and Develop New Reactions;  
3) Synthesize Natural and Non-Natural Products;  
4) Design and Discover New Drug Leads. 

http://www.chem.pku.edu.cn/zxyu/
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Synthetic Method Development based on  
Rational Analysis of Intermediates 

 
Seunghoon Shin 

Department of Chemistry, Hanyang University 
222 Wangsimni-ro, Seongdong-gu, Seoul, of Korea 133-791 

E-mail: sshin@kangwon.ac.kr 
 

Proper analysis and identification of reaction intermediates in transition metal catalysis 
often lead to new reaction discovery and gold-catalysis is no exception in this regard. In this 
presentation, we report some of our recent investigation on the following reaction 
intermediates: π-bound allenol-Au and σ-bound alkene-Au complexes. Allenols are found to 
be transient intermediates in the gold-catalyzed Meyer-Schuster rearrangement of propargyl 
alcohols en route to enones. In our tandem Meyer-Schuster rearrangement and ring expansion 
(eq. 1), 1 the allenol intermediates play key roles in the diastereo- and enantioselective ring 
expansion of cyclobutanols having a butyne-1,4-diol unit into cyclopentanones. Notable 
feature in obtaining stereoselectivity include i) hydrogen-bonding of allenol with adjacent 
alcohol, ii) rapid epimerization of the allene axis. Then the utilization of reaction intermediate 
will be discussed in the context of cross-coupling chemistry. While directed C-H activation 
proved fruitful in obtaining regioselective cross-coupling, utilization of transient C(sp2)-metal 
species has not studied well, although such a protocol do not need the attachment/detachment 
of directing groups and thus represent greener approach to cross-coupling. Prompted by the 
dual Au/photoredox catalysis,2a the C(sp2)- C(sp2) coupling of butenolides was realized.2b 
This protocol is catalytic both in gold and photocatalyst and utilizes diazoniums for the dual 
role of external oxidant and coupling partner. Success of such coupling strategy requires that 
the oxidation of C(sp2)-Au should be faster than its proto-demetallation and presents a 
significant challenges when the vinyl gold complexes are unstable. We address this by 
successful arylation of allenol intermediates from Meyer-Schuster rearrangement.2c  
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References 
 
1. An, J. -H.; Yun, H.; Shin, S.; Shin, S. Adv. Synth. Catal. 2014, 356, 3749. 
2. (a) Sahoo, B.; Hopkinson, M. N.; Glorius, F. J. Am. Chem. Soc. 2013, 135, 5505. (b) Patil, 

D. V.; Yun, H.; Shin, S. Adv. Synth. Catal. 2015, 357, 2622. (c) Um, J.; Yun, H.; Shin, S. 
manuscript in preparation. 
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CURRICULUM VITAE ‒ SEUNGHOON SHIN 

 
  

PERSONAL 
Date & Place of Birth   24 December, 1970, Korea 
Work Address   Department of Chemistry 
     Hanyang University 

222 Wangsimni-ro, Seongdong-gu 
Seoul, Korea 133-791 
 

Telephone    +82-2-2220-0948 
Fax     +82-2-2299-0762 
 
E-mail:    sshin@hanyang.ac.kr 
Home Page:    http://lcos.hanyang.ac.kr 
 
EDUCATION 
B.Sc.     Seoul National University, 1989-1994 
M. Sc.      Seoul National University, 1994-1996 
Ph.D. The Ohio State University, 1996-2001 (with Professor T. V. 

RajanBabu) 
Postdoctoral Fellow  Stanford University, USA, 2002-2004 (with Professor B. M. 

Trost) 
 
ACADEMIC CAREER 
2004.3-present, Assistant, Associate, and Full Professor, Hanyang Univertsity 
 
QUALIFICATIONS AND AWARDS 
(1) HYU academic award, Hanyang University, 2014 
(2) Young Investigator Award, Korean Society of Organic Synthesis, 2014 
(3) Shim Sangchul Award, The Korean Chemical Society, 2013 
(4) Wiley Young Chemist Award, The KCS-Wiley, 2010  
(5) The Distinguished Lectureship Award, The Chemical Society of Japan, 2010 
 
RESEARCH INTERESTS 
Synthetic methodology, organometallic, catalysis 

http://lcos.hanyang.ac.kr/
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Synthesis and Application of Organic Peroxides 
 

Zhiping Li 
Department of Chemistry, Renmin University of China 

Beijing, 100872, China 
E-mail: zhipingli@ruc.edu.cn 

 
Organic peroxides have received considerable attention in pharmacy, biochemistry and 

food chemistry because of their close relationship with drug design, cell damage, and food 
safety. Organic peroxides also play as key reactive intermediates in synthetic chemistry. 
However, the established methods for peroxide formation have limited scope.  

Recently, we developed the three-component strategy for the syntheses of the densely 
functionalized peroxides.1-3 The methodology allows a functional group and a peroxy group to 
add across C=C bonds of alkenes selectively. The generated mixed peroxides could be 
efficiently and selectively transformed into multifunctionalized epoxides in the presence of a 
base catalyst, which are difficult to be obtained through the conventional methods.4,5 The 
developed methods were successfully applied to synthesize the natural products, clavilactones, 
containing α,β-epoxy-γ-butyrolactone skeleton.4,6 In addition, 2,3-disubstituted furans were 
constructed by the brønsted acid-catalyzed rearrangement of γ-carbonyl peroxides via 1,2-aryl 
migration.7 Furthermore, γ-carbonyl tert-butylperoxides were applied as a new diene building 
block for the π-extension of simple indoles, by which carbazole alkaloids were synthesized 
concisely and selectively.8  
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References 
 
1. Liu, W.; Li, Y.; Liu, K.; Li, Z. J. Am. Chem. Soc. 2011, 133, 10756. 
2. Liu, K.; Li, Y.; Zheng, X.; Liu, W.; Li, Z. Tetrahedron 2012, 68, 10333. 
3. Lu, S.; Qi, L.; Zheng, X.; Li, Z. To be submitted. 
4. Liu, K.; Li, Y.; Liu, W.; Zheng, X.; Zong, Z.; Li, Z. Chem. Asian. J. 2013, 8, 359. 
5. Zhong, Z.; Lu, S.; Wang, W.; Li, Z. To be submitted. 
6. Lv, L.; Shen, B.; Li, Z. Angew. Chem. Int. Ed. 2014, 53, 4164. 
7. Zheng, X.; Lu, S.; Li, Z. Org. Lett. 2013, 15, 5432. 
8. Zheng, X.; Lv, L.; Lu, S.; Wang, W.; Li, Z. Org. Lett. 2014, 16, 5156. 
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CURRICULUM VITAE ‒ ZHIPING LI 

 
  

PERSONAL 
Date & Place of Birth   7 February, 1971, China 
Work Address   Department of Chemistry 
     Renmin University of China 

Beijing, 100872, China 
 

Telephone    +86-10-6251-4226 
Fax     +86-10-6251-6444 
 
E-mail:    zhipingli@ruc.edu.cn 
Home Page:    http://chem.ruc.edu.cn/ligroup/index.html 
 
EDUCATION 
B.Sc. & M. Sc.  Nanjing University of Science and Technology, 1989-1995 
Ph. D.     Dalian University of Technology, 1996-1999 
Postdoctoral Fellow  Peking University, China, 1999-2000 (with Professor Zhenfeng 

Xi) 
Postdoctoral Fellow  Hokkaido University, Japan, 2001-2002 (with Professor 

Tamotsu Takahashi) 
Postdoctoral Fellow  McGill University, Canada, 2004-2006 (with Professor Chao-

Jun Li) 
 
ACADEMIC CAREER 
2002-2004, Assistant Professor, Peking University 
2006-present, Associate, and Full Professor, Renmin Univertsity of China 
 
QUALIFICATIONS AND AWARDS 
(1) New Century Excellent Talents in University (Chinese Ministry of Education), 2007 
(2) The Distinguished Lectureship Award (The Chemical Society of Japan), 2010 
(3) Thieme Chemistry Journal Award (Synlett, Synthesis & Synfacts), 2015 
 
RESEARCH INTERESTS 
Iron-catalyzed oxidative transformation of C-H bond, Iron-catalyzed transformation of C-X 
bond, Synthesis & transformation of functional organic peroxides, Syntheses of natural 
products. 
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Fluorescent Probes for Reactive Oxygen Species and Biothiols 
 

Juyoung Yoon 
Department of Chemistry and Nano Science, Ewha Womans University 

Seoul 120-750, Republic of Korea 
E-mail: jyoon@ewah.ac.kr 

 
Fluorescence is an important detection method due to its simplicity and high detection limit. 

In this presentation, we focus our recent contributions to fluorescent chemosensors. We 
designed two FBS1 and PIS2 as new fluorescent HOCl probes which have high selectivity, 
sensitivity and short response time in a broad range of pH. Compared with other sensors, the 
“dual-lock” structure of FBS has an advantage of eliminating interferes from other ROS/RNS. 
We also designed and prepared the imidazoline-2-thione containing OCl− probes, PIS and 
NIS, which operate through specific reactions with OCl− that yield corresponding fluorescent 
imidazolium ions. Importantly, we demonstrated that PIS can be employed to image OCl− 
generation in macrophages in a co-culture system. A new GSH selective cyanine derivative 
will be also presented.3 The potential biological utility of this probe was shown by its use in 
fluorescence imaging of GSH in living cells and in monitoring GSH in vivo in a mouse model. 

 

 
 
References 
 
1. Xu, Q.; Lee, K.-A.; Lee, S.; Lee, K. M.; Lee, W.-J.; Yoon, J. J. Am. Chem. Soc. 2013, 

135, 9944. 
2. Xu, Q.; Heo, C. H.; Kim, G.; Lee, H. W.; Kim, H. M.; Yoon, J. Angew. Chem. Int. Ed. 

2015, 54, 4890. 
3. Yin, J.; Kwon, Y.; Kim, D.; Lee, D.; Kim, G.; Hu, Y.; Ryu, J.-H.; Yoon, J. J. Am. Chem. 

Soc. 2014, 136, 5351. 



The 8th Korea-China Symposium on Organic Chemistry                                                     Seoul, Korea, Jan. 31-Feb. 4, 2016 

8 
 

 
CURRICULUM VITAE ‒ JUYOUNG YOON 

 
  

PERSONAL 
Date & Place of Birth   23 June, 1964, Korea 
Work Address   Department of Chemistry and Nano Science 
     Ewha Womans University 

52 Ewhayeodae-gil, Seodaemun-gu 
Seoul 120-750, Korea 
 

Telephone    +82-2-3277-2400 
Fax     +82-2-3277-3419 
 
E-mail:    jyoon@ewha.ac.kr 
Home Page:    http://home.ewha.ac.kr/~jyoon/ 
 
EDUCATION 
B.Sc.     Seoul National University, 1983-1987 
Ph. D.     The Ohio State University, 1990-1994 (with Professor A. W.  

Czarnik) 
Postdoctoral Fellow  UCLA, USA, 1994-1996 (with Professor Donald J. Cram) 
Postdoctoral Fellow  Scripps Research Institute, USA, 1996-1998 (with Professor 

Kim D. Janda) 
 
ACADEMIC CAREER 
1998. 3-2002. 9, Full Time Lecture, Assistant Professor, Silla University  
2002. 9-present, Assistant, Associate, and Full Professor, Ewha Womans University 
2012-present, Center for Multidimentional Organic Materials, Creative Research Initiative 

(CRI), Director 
 
QUALIFICATIONS AND AWARDS 
(1) “Shim Sang Chul Award” from Organic Division of Korean Chemical Society, 2008  
(2) “Monthly Best Scientist Award” by Ministry of Science and Technology of Korea, 2011 
(3) “Knowledge Creation Grand Prize” (MEST), 2012  
(4) A Member of Korean Academy of Science and Technology 
(5) Fellow of Royal Society of Chemistry (RSC) 
 
 CURRENT SCIENTIFIC ACTIVITIES 
2013–Present, Editorial Advisory Board; Chemical Society Reviews (RSC) 
2014–Present, Editorial Advisory Board; Scientific Reports (Nature Publishing Group) 
2015–Present, Editorial Board; ACS Applied Materials & Interfaces (ACS) 
2015–Present, Editor; Dyes & Pigments (Elsevier) 
 
RESEARCH INTERESTS 
Fluorescent Probes; Chemosensors; Molecular Recognition; Organic Functional Materials 
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Target Identification: Methodology Development and a Case Study 
 

Xiaoyu Li 
Department of Chemistry, The University of Hong Kong, Hong Kong, China 

E-mail: xiaoyuli@hku.hk 
 

Accurate characterization of small molecule-protein interactions is one of the most 
important but very challenging tasks in chemical, biological, and pharmaceutical sciences.  

  
 
 
 
 
 
 
In the first part of the presentation, we will describe a novel affinity labeling method named 

DNA-programmed Photo-Affinity Labeling (DPAL). DPAL’s unique dual-probe system 
provides simple, flexible and modular affinity labeling of small molecule’s protein targets. 
Importantly, the introduction of DNA tags enables multiplexed protein labeling. We will 
describe the methodology development and its recent extension to studying DNA-protein 
interactions. 

In the second part, we will report a target identification project we recently completed. 
Terazosin, a marketed anti-hypertension drug, exhibits anti-apoptosis and protective activities 
in septic mouse. We have identified terazosin’s new target of pgk-1 and elucidated the 
molecular mechanism underlying its new biological activities. 
 
References 
 
1. Li, G.; Liu, Y.; Liu, Y.; Chen, L.; Wu, S.; Liu, Y.; Li, X. Angew. Chem. Int. Ed. 2013, 52, 

9544. 
2. Li, G.; Liu, Y.; Yu, X.; Li, X. Bioconjugate Chem. 2014, 25, 1172. 
3. Liu, Y.; Zheng, W.; Chen, N.; Liu, Y.; Chen, L.; Zheng, H.; Chen, X., Li, X. Chem. Sci. 

2015,6, 745. 
4. Chen, X.; Zhao, C.; Li, X.; Wang, T.; Li, Y.; Cao, C.; Ding, Y.; Dong, M.; Finci, L.; Wang, 

J.; Li, X.; Liu, L. Nat. Chem. Biol. 2015, 11, 19. 
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Molecular Basis of Lipase-Mediated Stereodifferentiations 
 

Hyun-Joon Ha 
Department of Chemistry, Hankuk University of Foreign Studies 

Yongin, 449-791, Republic of Korea 
E-mail: hjha@hufs.ac.kr  

 
Lipase as a biocatalyst can provide a new route to yield enantiomerically pure cyclic 

compounds including lactones and aziridines. Alkyl aziridine-2-carboxylates as useful chiral 
building blocks1 were also efficiently resolved by lipase from Candida Antarctica (CAL-B) in 
t-BuOH saturated with NH3 by stereoselective ammoniolysis. The rate and stereoselectivity in 
CAL-B mediated reactions of aziridine-2-carboxylates were affected drastically by the N-1 
substituent on the aziridine ring, which was explained by modeling an “umbrella-like-
inversion orientation”.2 This new conceptual term, an “umbrella-like-inversion orientation”, 
expands to our earlier finding3 regarding to the Burkholderia cepacia lipase (BCL)-mediated 
hydrolysis of γ-acetyloxymethyl-γ-butyrolactones. The origin of the completely reversed 
enantioselectivity by BCL3 was investigated by molecular dynamics in the hydrolytic reaction 
of cis- and trans-β-alkyl γ-acetyloxymethyl-γ-butyrolactones. The result showed that the β-
alkyl substituent was accommodated at the large hydrophobic pocket along H-bonds of 
carbonyl oxygen of the lactone with the “umbrella-like inversion” as a substrate-binding 
mode to the enzyme.4 

The aforementioned cases strongly suggest the possibility to enhance the stereoselectivity 
of the lipase-mediated reactions by the interaction of the remote functional group of the 
substrate and the active site residues of lipase enzyme. CAL-B-catalyzed desymmetrization of 
prochiral 3-alkylglutaric acid diesters was succeeded for the preparation of optically 3-
alkylglutaric acid monoesters bearing various alkyl substituents including methyl, ethyl, 
propyl, allyl and alkynyl. Allyl esters showed far better stereoselectivity suggesting a possible 
π-π interaction between the olefin of substrate and the Trp104 and/or His224 redidues at the 
enzyme active site, which we call “olefin effect”.5 Based on this reaction, the synthesis of (S)-
(+)-3-aminomethyl-5-methylhexanoic acid known as a commercial drug pregabalin® was 
achieved in 70% overall yield.  
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Catalytic Asymmetric Molecular Rearrangement Reactions 
with Diazo Compounds  

 
Do Hyun Ryu 

Department of Chemistry, Sungkyunkwan University, Suwon 440-742, Republic of Korea 
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The chemistry of α-diazocarbonyl compounds has attracted great attention because of its 

extensive applications in organic chemistry since the first recorded synthesis of ethyl 
diazoacetate by Curtius in 1883. We developed highly enantioselective, catalytic 
cyclopropanation with diazoesters. In the presence of chiral oxazaborolidinium ion in high 
yield (up to 93%) with high to excellent diastereoselectivity (up to 98% de) and 
enantioselectivity (up to 95% ee).1 In this presentation, we report that highly enantioselective 
Carbon-Hydrogen2 and Carbon-Carbon insertion3 reactions with various diazo compounds. 
Valuable chiral materials were obtained efficiently. In addition, theses methodologies were 
successfully applied to the synthesis of the natural products, sitophilate, and (+)-epijuvabione.  
As another application, optically active quaternary α- and β-amino esters were easily prepared 
from all carbon α-quaternary aldehydes in good yields and excellent enantioselectivities. 
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Exceptionally Simple Olefin Ligands for Broad-Scope  
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Ming-Hua Xu 
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The design of simple chiral ligands with great performance in transition-metal-catalyzed 
asymmetric reactions is an extremely attractive but rather challenging subject for organic 
synthesis and chemical & pharmaceutical industry. Despite considerable efforts over the past 
decades, there have been limited successes on rational design of simple chiral skeletons 
capable of efficient asymmetric catalysis. Recently, we reported our discovery of a novel class 
of chiral sulfur-based olefin ligands (SOLs)1 bearing exceptionally simple frameworks and 
their broad-scope application in a series of rhodium-catalyzed asymmetric addition to C=C, 
C=O and C=N double bonds.2 In this presentation, we will describe some of these progresses. 
In addition, success in designing a new series of simple chiral P-olefin ligands3 consisting of 
an open-chain non-cyclic alkene skeleton as well as easily available C1-symmetric diene 
ligands4 bearing bicyclo[2.2.2]octadiene framework will be introduced. 
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Palladium-Catalyzed Asymmetric Hydroalkoxylation of Allene:  
A Unique Access to Cyclic Acetal  

 
Young Ho Rhee 
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Asymmetric formation of carbon-oxygen bond represents one of the most fundamental yet 
challenging transformations in synthetic organic chemistry. In particular, intermolecular 
asymmetric hydroalkoxylation of allene, to our best knowledge, still remains unknown. In this 
context, we envisioned that the chiral ligand-directed addition of olefinic alcohol to 
alkoxyallene would generate enantioenriched acyclic mixed acetal A (Method A) based upon 
our related works in this area. The subsequent RCM (ring-closing-metathesis) reaction would 
give the cyclic acetal B. This unprecedented method suggests unique control of the anomeric 
information in the cyclic acetals, which is of crucial importance in delineating the structure 
and function of structurally complex oligosaccharides and glycoconjugates. In conventional 
approaches for the anomeric control, synthesis of the oxacyclic framework precedes 
formation of the anomeric center (Method B). This method generally requires stoichiometric 
amount of activating groups and extensive protective group strategies. Moreover, controlling 
the anomeric configuration relies heavily on the nature of the pre-existing substituents. The 
proposed method is distinguished from the conventional ones in that the activating groups are 
not needed. In addition, the diversity can be easily pursued with regard to the ring size and the 
anomeric configuration of the cyclic acetal. Herein, our recent progresses in this area will be 
reported. 
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Asymmetric allylation reactions have turned out to be extremely useful in the creation of 

molecular complexity.1 Both the Pd-catalyzed asymmetric allylic alkylation1a,b and allylation 
of carbonyls1c have been well investigated.1 However, activated precursors of π-allyl 
fragments, including allylic halides, esters, carbonates, and even allylic alcohols have 
dominantly been employed in these transformations. In contrast, the asymmetric allylation 
reactions based on allylic C–H activation have much less been reported.2 Recently, the 
metal/organo combined catalysis has been a general concept for creation of new 
transformations and shown the unique robustness to enable enantioselective functionalization 
of relatively inactive bonds.3 Indeed, we have found that the combination of chiral palladium 
complexes and chiral Brønsted acids allows allylic alcohols to participate in asymmetric 
allylic alkylation with soft nucleophiles.4 At this symposium, we will describe the C–H 
activation-based asymmetric allylic alkylation5 and allylation of carbonyl compounds6 under the 
combined catalysis of palladium complexes and Brønsted acids. 
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Development of useful, practical, and selective synthetic methods that generate minimal 
by-product is of critical importance in both academic and industrial research. The research of 
our group seeks to develop practical and environmentally friendly synthetic methodology 
using transition metal complexes. Specifically, we have explored novel C–N bond formation 
reactions from primary alcohols and various N-sources, chemical syntheses using CO2 and 
methanol as C1 feedstock, and development of organometallic catalysts based on N-
heterocyclic carbene ligands. Direct C–N bond formation reactions from alcohols and N-
containing molecules are highly atom-economical transformations producing hydrogen as the 
sole byproduct. Well-defined N-heterocyclic carbene based Ru complexes were developed as 
highly active precatalysts based on the mechanistic insight suggesting a Ru hydride species as 
an active catalytic intermediate. With the developed catalysts, various C–N bond formation 
reactions for the synthesis of amides, imides, ureas, and amines have been achieved. The 
developed catalytic systems involving hydrogen transfer have been also applied to CO2 
reduction and methanol activation. 
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Self-assembly has emerged as a powerful strategy for the formation of advanced ordered 
supramolecular architectures. Despite that there have been a large number of crystalline 
frameworks reported in the solid state, the construction of soluble periodic supramolecular 
networks in the 2D or 3D space is still a challenge. We demonstrate that the encapsulation 
motif, which involves the dimerization of two hydrophobic aromatic units within 
cucurbit[8]uril (CB[8]), can be utilized to direct the co-assembly of tritopic or tetratopic 
molecular blocks and CB[8] into periodic 2D and 3D supramolecular organic framework 
(SOF) in water1-3. We also show that, upon evaporating the solvent, the periodicity of the 3D 
framework can be maintained in porous microcrystals.3 As a new generation of 
supramolecular “ion sponges”, the 3D frameworks can adsorb different anionic guests, 
including drugs and biologically active molecules, in both water and microcrystals, and drugs 
adsorbed in microcrystals can be released to water with selectivity. 
 

OMe

N

MeO

N

OMe

N

MeO

N

N

N

N

N

N

N

N

O

OH

OH

N O

HO HO

N

O

OH

HO

3Br

3Br

NN

N N

H2
C
H2
C

O

O
8

CB[8]

H H

 

 
 
Acknowledgements. We thank NSFC, MOST and MOE of China for financial support. 
 
References 
 
1. Zhang, K.-D.; Tian, J.; Hanifi, D.; Zhang, Y.; Sue, A. C.-H.; Zhou, T.-Y.; Zhang, L.; 

Zhao, X.; Liu, Y.; Li, Z.-T. J. Am. Chem. Soc. 2013, 135, 17913. 
2. Zhang, L.; Zhou, T.-Y.; Tian, J.; Wang, H.; Zhang, D.-W.; Zhao, X.; Liu, Y.; Li, Z.-T. 

Polym. Chem. 2014, 5, 4715. 
3. Tian, J.; Zhou, T.-Y.; Zhang, S.-C.; Xie, S.-H.; Zhang, D.-W.; Zhao, X.; Liu, Y.; Li, Z.-T. 

Nature Commun. 2014, 5, 5574. 



The 8th Korea-China Symposium on Organic Chemistry                                                     Seoul, Korea, Jan. 31-Feb. 4, 2016 

24 
 

 
CURRICULUM VITAE ‒ ZHAN-TING LI (黎占亭) 

 
  

PERSONAL 
Date & Place of Birth   23 July, 1966, China 
Work Address   Department of Chemistry 
     Fudan University 

220 Handan Road, Shanghai 
200433, China 
 

Telephone    +86-21-65642038 
Fax     +86-21-65641740 
 
E-mail:    ztli@fudan.edu.cn 
Home Page:    http://supramol.fudan.edu.cn/Default.aspx 
 
EDUCATION 
B.Sc.     Zhengzhou University, 1981-1985 
Ph. D.                   Shanghai Institute of Organic Chemistry, Chinese Academy of  

Sciences (CAS), 1987-1992 (with Qing-Yun Chen) 
Postdoctoral Fellow  South Denmark University (with Jan Becher), 1994-1995 
Visiting Scientist                    University of Illinois at Urbana-Champaign (Steven C. 

Zimmerman), 2000-2001 
 
ACADEMIC CAREER 
1996-2002, Associate Professor, Shanghai Institute of Organic Chemistry, CAS 
2003-2010, Professor, Shanghai Institute of Organic Chemistry, CAS 
2010.6-present, Professor, Fudan University, Shanghai 
 
RESEARCH INTERESTS 
Hydrogen bonding-related bimimetic structures, foldamers, molecular recognition and self-
assembly, functional conjugated aromatic structures, porous and supramolecular organic 
frameworks. 



The 8th Korea-China Symposium on Organic Chemistry                                                     Seoul, Korea, Jan. 31-Feb. 4, 2016 

25 
 

Recent Progress in Foldecture Research 
 

Hee-Seung Lee 
Molecular-Level Interface Research Center, Department of Chemistry, KAIST 

291 Daehak-ro, Yuseong-gu, Daejeon 305-701, Republic of Korea 
E-mail: hee-seung_lee@kaist.ac.kr 

 
The design and synthesis of giant, protein-like molecular assemblies from peptidic 

materials in a flask remains a significant challenge in light of the marvelous topological 
complexity as well as functional anisotropy realized in biological architectures such as viral 
capsids and intracellular microcompartments. Attempts to understand the self-assembly 
process through a “bottom-up” analysis of the interactions between individual constituents 
have attracted considerable interest as a way to engineer macroscopic morphologies. 

We have demonstrated that it is feasible to synthesize a variety of three dimensional (3D) 
organic molecular architectures from a set of foldamers (artificial peptides) with an identical 
secondary structure, such as 12-helix or 11-helix.1-8 We coined the new term “foldectures” to 
describe a new class of crystalline peptidic material with unprecedented topological 
complexity derived from the rapid and non-equilibrium aqueous phase self-assembly of 
foldamers. Foldectures, although they are exclusively composed of peptides, exhibit unseen 
structural properties (for example, discrete and diverse morphogenesis, high crystallinity, and 
unrivaled uniformity in shape and size) that can meet the requirements for the design of new 
biocompatible, hierarchical assemblies.  

Recently we have shown that foldectures are proven to be suitable molecular platforms for 
amplifying diamagnetic anisotropy at the molecular level and observing their macroscopic 
motions.9 In this seminar, recent progress in our foldecture research will be discussed. 
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Tailor-Made Rylene Arrays for High Performance n-Channel 
Semiconductors 
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Rylene dyes, which are based on naphthalene units linked in peri-positions, have attracted 
intensive attention in both theoretical and synthetic 
chemistry due to their perfect graphene-ribbon-like 
structures and attractive properties. They are 
recently emerging as promising key building 
blocks to create π-functional materials and have 
found use in a wide range of applications in 
optoelectronic devices. 

This talk will focus on our recent progress in the 
design and synthesis of laterally expanded rylene 
dyes based on homo-coupling and cross-coupling 
reactions of core-functionalized PDIs and NDIs to 
achieve novel high performance n-channel organic 
semiconducting materials. These new 
achievements offer opportunities to learn fundamental issues about how chemical and 
physical properties alter with incremental changes in structure. We highlight synthetic 
methodology of transition-metal mediated coupling reactions (and/or C-H transformation) for 
singly-linked, doubly-linked, and fully-conjugated triply-linked oligoPDIs, and further for the 
construction of hybrid rylene arrays via bay- and/or nonbay-functionalization. In addition, we 
summarize the informative correlations between the molecular structures and their 
optoelectronic properties, especially the modulation of progressively red-shifted absorption 
maximua and positive shifts in the redox potentials, thus the decrease in the energy gaps and 
the increase in electron-accepting ability with expansion of π-system, which have direct 
impacts on their potential applications in optoelectronic devices. Finally, we introduce the 
promising applications of these laterally expanded rylene dyes as exceptional high 
performance n-channel semiconductors in organic field-effect transistors (OFETs) and 
competitive candidates for non-fullerene acceptors in high efficient organic photovoltaic 
devices (OPVs) 
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In contrast to the well investigated fawcettimine-type, 1 tetracyclic diquinane Lycopodium 
alkaloids still represent a formidable synthetic challenge owing to the unusually compacted 
polycyclic framework possessing complex stereochemistry around a diquinane core (rings B, 
C). Unlike the previous ABC→ABCD linear construction of the tetracyclic core, in this 
work,2 I will present an unconventional and convergent ABD→ABCD formation, which was 
guided by the logic of retrosynthetic analysis producing the greatest molecular simplification, 
and culminating in the collective total synthesis of five tetracyclic diquinane Lycopodium 
alkaloids. 
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We have previously demonstrated that aryl hydrazides are effective surrogates of aryl 

hydrazines, undergoing various reactions including the Fischer indole synthesis to afford the 
corresponding indoles, when treated with enolizable aldehydes and ketones in the presence of 
an acid. Unlike aryl hydrazines, the aryl hydrazides are readily accessed from aryl halides via 
the Pd(0) or Cu(I)-catalyzed coupling reaction with N-Boc hydrazine.2 Also reported was that 
N-Cbz-aryl hydrazide can proceed in a Fischer indolization reaction to give N-Cbz-indole 
without the elimination of N-Cbz group. 

Prompted by our recent interest on the synthesis of 3,4-fused tricyclic indole alkaloids 
(Figure 1), we set out to study the intramolecular Fischer indolization reaction of the aryl 
hydrazide that are linked to carbonyl functions by various tether groups as a new synthetic 
means to the construction of tricyclic indole system. We found that aryl hydrazide with 
carbonyl function tethered at the C(4) position of the aromatic ring undergoes intramolecular 
Fischer indolization to afford novel indolophanes. In addition, strategic insertion of a double 
or triple bond in the tether allowed for an aromatic Claisen rearrangement to proceed in a 
tandem fashion, providing 3,4-fused tri- or tetracyclic system. 

More recently, we have found that aryl hydrazide can be directly coupled to vinyl triflate to 
generate ene-hydrazide, the key intermediate in the Fischer indole synthesis. Heating in the 
presence of catalytic amount of an acid effected the [3,3]-sigmatropic rearrangement reaction 
en route to the indole product without scrambling of the regiochemistry. Also disclosed is that 
the aryl hydrazide with carbonyl function tethered at the meta-position can undergo the 
Fischer indolization reaction in an intramolecular manner to directly afford the corresponding 
3,4-fused tricyclic indole product in excellent yield. Our recent discovery on the veneer 
Fischer indolization chemistry will be discussed. 
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Figure 1. Selected examples of natural 3,4-fused tricyclic indole alkaloids. 
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Roseophilin, a prodigiosin alkaloid isolated from the culture broth of Streptomyces 

griseoviridis by Hayakawa and Seto in 1992, is a novel antitumor antibiotic that possesses a 
topologically unique molecular architecture. It consists of a strained 13-membered 
macrocycle incorporated in an ansa-bridged azafulvene linked to a multi-substituted pyrrole-
furan heterocyclic system. It shows potent anti-tumor activity in the sub-micromolar range. 
More interestingly, it was found that the unnatural enantiomer is approximately 2-10 folds 
more potent than the natural product itself. To further investigate this unusual observation, we 
have developed new chemistry to prepare both enantiomers of natural products in a highly 
selective fashion. Starting from inexpensive starting material, we were able to get easy access 
to 100 mg scale of either enantiomer of the natural product using straightforward chemical 
transformations under mild conditions in short steps. 
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Figure 1. Molecular Structures of (+)-Roseophilin and (-)-Roseophilin 
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Transition-metal-catalyzed direct and regioselective C–H bond activation/functionalization 

is a highly efficient and straightforward tool that is useful in the field of organic synthesis and 
total synthesis.  Driven by the need for a more efficient synthetic route to the kinase inhibitors, 
we have explored one-pot catalysis of tandem processes for generating molecular complexity 
from simple starting materials by employing a single catalyst in a single reaction vessel. 
Cyclopropane is also widely used as a conformational restricting framework in medicinal 
chemistry, and arylated cyclopropanes are a privileged class of structures found in many 
biologically active molecules. In this regards, transition-metal-catalyzed asymmetric C–H 
arylation of cyclopropanes has been the focus of great research interest. We hypothesized that 
an appropriate chiral bidentate directing group embedded in the substrate could induce high 
levels of stereocontrol during C–H functionalization via a steric repulsion. With efficient 
synthetic routes in hand, we have studied application of the structure-based design to identify 
potent kinase inhibitors and ultimately streamline late-stage drug modification. Ongoing 
results in this direction and future plan will be presented and discussed. 
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Due to the advantages of large surface areas, tunable pore sizes, and diverse structural 

topologies, porous materials have found various applications in the areas of catalysis, ion-
exchange, adsorption/separation, and so on. Crystalline zeolites are typical inorganic porous 
materials, while periodic mesoporous organosilicas (PMOs) and metal organic frameworks 
(MOFs) belong to the porous organic/inorganic hybrids. Recent research has also been 
focused on the development of porous organic polymers, such as hyper-crosslinked polymers 
(HCPs), polymers of intrinsic microporosity (PIMs), conjugated microporous polymers 
(CMPs), and crystalline covalent organic frameworks (COFs) for various applications.1  

We have long been interested in the construction, characterization, and catalytic 
applications of porous catalysts. Via solid-state NMR techniques, we were able to study, not 
only the nature of the active sites embedded into the porous framework, but also the host-
guest chemistry and the catalytic mechanism in porous catalysis. This talk will present our 
recent process2,3 on the mechanistic study of zeolite-catalyzed reactions by in situ4 solid-state 
NMR spectroscopy. Meanwhile, the strategy for the mechanistic study on inorganic zeolite 
systems has been transferred to our recent investigation5,6 on organic porous catalysts. The 
typical examples will be briefly described as well. 
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Design and Synthesis of Chemical Tags for Improving Mass Spectrometric 
Analysis of Biomolecules 

 
Bongjin Moon 

Department of Chemistry, Sogang University 
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E-mail: bjmoon@sogang.ac.kr 
 

Due to the fast advancement of ionization and detection technology in mass spectrometry, 
mass spectrometry has now become one of the most powerful tools that can unravel the 
complex sequence information of many biological macromolecules such as peptides, nucleic 
acids, and polysaccharides. However, direct mass analysis of the bio-macromolecules still 
does not provide enough sequence information because of the limited mass-fragmentation. If 
one can conjugate the bio-macromolecules of interest with a well-designed chemical tag that 
can promote their fragmentations in mass spectrometry, more useful and extended 
information about the sequence can be obtained. 

Over the last decade, we have focused on developing such chemical tags for mass 
spectrometry and some of our endeavours in this field will be presented. One example is  
(2,2,6,6-tetramethylpiperidin-1-yl)oxy (TEMPO)-based free radical generating conjugation 
reagent (1) (Figure 1).1 Employment of this new TEMPO-based free radical initiated peptide 
sequencing (FRIPS) reagent allowed us to increase the sequence coverage of peptides in 
combination with other collision-based tandem mass spectrometry. 

Another subject that we are interested includes the development of mass tags that dissociate 
into ions under matrix-less conditions in LDI (laser desorption ionization) mass spectrometry 
(Figure 2). The mass tags were designed to efficiently provide cationic fragments under UV 
(350 nm) laser irradiation without any aid of matrix in a MALDI-MS setup. If these tags are 
conjugated to various antibodies that can selectively bind to the corresponding biomarkers, 
the presence of the multiple biomarkers could be detected in one-step MALDI experimental 
set-up without being disturbed by mass signals arising from other bio-macromolecules. We 
have found a couple of satisfactory tag systems that meet the requirements of the strategy and 
a story of the development will be presented. 

  
Figure 1. Schematic diagram for TEMPO-FRIPS  Figure 2. Illustration of mass tags for matrix-less LDI-MS 
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The squalene-derived (–)-glabrescol is the first reported penta-tetrahydrofuran polyether 

natural product with a novel C2 symmetric structure. Its real structure was disclosed by Prof. 
Morimoto through the total synthesis in 2000 (10 steps, overall yield 3%).1 Prof. Corey 
reported a biomimetic synthesis approach for (–)-glabrescol (6 steps, overall yield 5%) 
starting from squalene tetraol later in the same year.2 We presented two much shorter total 
syntheses of (–)-glabrescol starting from 10(S),11(R)-dihydroxy-10, 11-dihydrosqualene (2 
steps, total yield 50%) or squalene (2 steps, total yield 10%), respectively (Scheme 1).3 The 
key feature of these syntheses is the base-promoted middle-to-terminal epoxide-opening 
cascade, which constructs the five tetrahydrofuran rings of glabrescol in one operation. These 
very short total syntheses are good examples in terms of atom efficiency, step efficiency, and 
redox efficiency.  

The cationic polycyclization using epoxide as the initiating group continues to be of great 
synthetic interest for many years. Mimicking the transformation from 2,3-oxidosqualene to 
lanosterol, van Tamelen, Corey, and Loh have exploited the Lewis acids-catalyzed cyclization 
of epoxyolefins to polycyclicterpenoids.4,5,6,7 We found that the mild acidic solvent 
1,1,1,3,3,3-hexafluoro-2-propanol (HFIP) could promote the arene-terminated epoxy olefin 
cyclizations efficiently without any metal catalyst. The simple reaction procedure feathers 
high functional group tolerance, water and oxygen-tolerant and very short reaction time, 
giving tri- and tetracyclic, even pentacyclic products in high yields (Scheme 2).  

 
 

 
 
 
 
 

 
 
 
 
 
                                          Scheme 1                                                                                                                         Scheme 2                                           
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The reductive conversion of N-heteroaromatic compounds has been a vital transformation 

to synthesize heterocyclic compounds broadly found in alkaloids, pharmaceuticals, and 
agrochemicals. However, most of synthetic methods developed thus far suffer from poor 
selectivity, require harsh reaction conditions, or involve multi-steps. We recently developed a 
silylative dearomatization of N-heteroaromatics to furnish synthetically versatile saturated N-
heterocycles bearing a sp3 carbon-silicon bond exclusively beta to the nitrogen atom. 
Triarylborane is a highly efficient catalyst (up to 1,000 turnovers) and silanes serve both as 
silyl source and as a reducing reagent. The procedure is convenient to perform on large scale, 
and works over a wide range of N-heteroaromatic substrates with excellent stereoselectivity. 
Mechanistic studies revealed that the formation of a 1,4-addition adduct is turnover-limiting, 
while a C(sp3)-Si bond-forming step from the 1,4-adduct is facile. The origin of the observed 
beta (C3)-selectivity was reasoned on the basis of density functional theory calculations. In 
addition, the B(C6F5)3-catalyzed silylative reduction of conjugated nitriles was also developed 
to afford β-silyl amines. Based on this mechanistic understanding, a preparative route to 
enamines was also established using bulky silanes. 
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Siloles have found wide applications in light-emitting materials, fluorescent probes, thin-

film transistors and solar cells because of their unique optical and electronic properties. Along 
this direction, we had utilized Rh catalysis for the catalytic syntheses of conjugated siloles 
(top) and planar-chiral metallocene fused siloles (bottom). We will also discuss the unique 
reactivity of Rh that enables novel C-Si bond formation in a chemo- and enantio- selective 
fashion.  
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Azaheterocycles are a highly important class of compounds due to their biological activities 
and pharmaceutical usabilities. In particular, dihydroazepines, dihydropyrroles, and pyrroles 
are constituents of a valuable privileged structure in organic chemistry. For this reason, the 
development of efficient synthetic methods of multi-substituted azaheterocyclic compounds 
from simple and easily accessible starting materials has been continuously required. Now, we 
report an efficient synthetic method of azaheterocycles such as pyrroles, tetrahydrofurano-
dihydropyrroles, tetrahydropyranodihydropyrroles, dihydropyrroles, and dihydroazepines via 
Rh-catalyzed transannulation of N-sulfonyl-1,2,3-triazoles starting from terminal alkynes, 
sulfonyl azides, and 1,3-dienes in one-pot.  

Also, the development of rhodium-catalyzed diastereoselective N-sulfonylamino-alkenyla-
tion of azulenes using N-sulfonyltriazoles is described. This procedure can be successfully 
applied to rhodium-catalyzed diastereoselective N-sulfonylaminoalkenylation of azulenes 
starting from terminal alkynes and N-sulfonylazides via a three-component semi-one pot 
process. 
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Transition-metal-catalyzed direct functionalization of unactivated C–H bonds has emerged 

as an attractive alternative to traditional cross-coupling reactions due to the minimization of 
stoichiometric metallic waste and the avoidance of multi-step sequences to prepare the 
starting materials. Despite the significant advances in this area, the discovery of new mode of 
transformations and catalystic systems for C–H functionalization remains underdeveloped. 
Inspired by the application of bidentate auxiliaries in C–H activation,1 we have developed a 
new bidentate directing group derived from 2-(pyridine-2-yl)isopropylamine (PIP-amine) 
(Figure 1A).2 The PIP directing group has the following remarkable features: a) readily 
available via one-pot, large scale methylation of 2-cyanopyridine (Figure 1B);3 b) adjustable 
reactivity through the tuning of steric hindrance, electronic property and bond angle; c) easily 
removed under mild conditions. PIP DG has been applied to functionalization of unactivated 
C(sp3)–H bonds and cheap-metal-catalyzed C–H activation reactions (Figure 1C).4 

 
Figure 1. The Design, Synthesis and Application of PIP Auxiliary in C-H Activation 
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Amphidinolide series have attracted much attention of the synthetic community because of 

their biogenetically unusual structural features and cytotoxic activities against various cancer 
cell lines.1 For example, two novel macrolides such as mphidinolides O (1) and P (2) shows in 
vitro cytotoxicity against murine lymphoma L1210 and human epidermoid carcinoma KB 
cells (IC50 values: 1.7 and 3.6 mg/ml for 1 and 1.6 and 5.8 mg/ml for 2).2 

Amphidinolide O (1) and P (2) have 15-membered ring structures with one epoxide (C8-C9), 
one double bond (C12-C13), one exocyclic double bond at C5 and one six-ring bridged 
hemiacetal group in common, and differ only at C11 position (carbonyl group for 1 vs. exo-
methylene group for 2).2 So far, two research groups completed the total synthesis of 2,3 and 
total synthesis of 1 was not reported yet. 

We describe herein the convergent approach for the first enantioselective synthesis of 1 as 
well as the structure confirmation of the absolute stereochemistry of 1, and its conversion to 
natural (+)-2 as well. The key reactions are enantioselecive Brown allylation, anti-aldol 
reaction, syn-aldol reaction, Grubbs olefin metathesis for the C8-C9 double bond formation, 
stereoselective epoxidation of the resulting C8-C9 double bond, and two Peterson olefination 
of β-hydroxysilane for the introduction of two exocyclic double bonds at C5 and C11. 
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Enantiopure α-substituted heterocycles are among the most prevalent scaffolds comprising 

a wide assortment of biologically active natural products and pharmaceuticals. 
Enantioselective oxidative C–H functionalization of heterocycles presents an atom-economic 
protocol without prior installation of activating groups, and is therefore attractive. While 
impressive progress has recently been achieved in the area, the scope of the heterocycles is 
still limited to highly reactive heterocycles. For example, the scope of the nitrogen-containing 
component is merely limited to highly reactive N-aryl tetrahydroisoquinolines. The aryl 
moiety is not easy to be cleaved, limiting the synthetic utility of the strategy. With respect to 
the oxygen-containing one, the scope is mainly restricted to reactive 9H-xanthenes.  

Therefore, during the past three years, we have focused the interest in the expanding the 
substrate scope of the catalytic enantioselective oxidative C–H functionalization strategy 
through developing novel oxidation systems and catalytic asymmetric reactions, its synthetic 
application for biological active natural product synthesis, and the discovery of biologically 
interesting agents. A variety of heterocycles proved to be functionalized to afford enantiopure 
α-substituted products through a “cation pool” strategy in excellent ee. The scope of 
heterocycles is broad. The scope with respect to heterocycles as well as nucleophiles is broad. 
Oxygen-containing cycles like tetrahydropyrans and benzopyrans, and nitrogen-containing 
ones like piperidines, tetrahydroisoquinolines, and tetrahydroquinolines are well tolerated. 
Carbonyl moieties, alkynes, and organoboranes served as coupling partners efficiently.  

The excellent selectivity and functional group compatibility not only allow the methods to 
be applied in related biological active natural product synthesis, but also provide us a vehicle 
to discover several potent anticancer agents (IC50 < 1 μM) for subsequent medicinal chemistry 
study. 
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Tandem one-pot reactions have attracted significant attention because of their undeniable 

benefits such as atom economy as well as economies of time, labor, resource management, 
and waste generation. Indeed, the device and implementation of tandem reactions is a 
challenging facet and has become increasingly important in organic synthesis.1 On the other 
hand, divergent catalytic reactions provide quick access to structurally diversified compounds 
from a common precursor via controlled reaction pathways, and are highly attractive tools in 
the discovery of drugs and functional materials.2 A more promising yet challenging strategy 
that remains largely unexplored is tandem divergent catalysis, which combined the key 
advantages inherent to both tandem reaction and divergent catalysis to provide a rapid access 
to diversified structures from the same simple reagents while minimizing generation of waste. 
In the course of our studies on the tandem use of the Blaise reaction in catalysis,3 we 
envisioned that the zinc bromide complex A, formed by the sequential reaction of nitriles with 
Reformatsky reagent and 1-alkynes, may serve as a viable intermediate for divergent catalysis 
involving C-C and C-N bond forming reactions. It has been found that the catalytic reaction 
pathways are precisely controlled by a simple change of the reaction solvents or palladium 
catalysts to quickly build four different aromatic scallfolds- arylamines, aminoindenes, 
pyrroles, and quinolines-starting from readily available nitriles.4 
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