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FINAL REPORT 
For Japan-Korea Joint Research Project 

 AREA

1. Mathematics & Physics 
2. Chemistry & Material Science 
3. Biology 
4. Informatics & Mechatronics 
5. Geo-Science & Space Science 
6. Medical Science 
7. Humanities & Social Sciences 

 
1. Research Title: 
 
Application of Polyanions to the Preparation of Alkenes and Alkynes of the Heavy Group 
14 Elements: From Laboratory Synthesis to Advanced Materials                                      
 

2. Term of Research: From  July 01, 2011      To   June 30, 2013              

 

3.  Total Budget 
 

a. Financial Support by JSPS: Total amount:     2,400   thousand yen        
 
    1st Year     800     thousand yen      2nd Year  1200    thousand yen   
 

3rd Year     400     thousand yen     
 
    b. Other Financial Support : Total amount:            0          thousand yen       
 

4.  Project Organization   

a. Japanese Principal Researcher 

Name 
 
SEKIGUCHI Akira 

 
Institution / 
Department 
 
Position 

 
University of Tsukuba 
Faculty of Pure and Applied Sciences 
 
Professor 

b. Korean Principal Researcher 

Name 
 
LEE Myong Euy 

 
Institution / 
Department 
 
Position 
 
 
 

 
Yonsei University 
Department of Chemistry & Medical Chemistry 
  
Professor 

 

(Form4-2) 
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 c. List of Japanese-side Participants (Except for Principal Researcher) 

Name Institution/Department Position 
ICHINOHE Masaaki 

 

LEE Vladimir Ya. 

 

NAKAMOTO 

Masaaki 

McNEICE Kiera 

 

TAKEUCHI  

Katsuhiko 

TANAKA Hiroaki 

 

INAGAKI Yusuke 

 

ITO Yuki 

 

NOZAWA Takeshi 

 

University of Tsukuba / Faculty of Pure 

and Applied Sciences 

University of Tsukuba / Faculty of Pure 

and Applied Sciences 

University of Tsukuba / Faculty of Pure 

and Applied Sciences 

University of Tsukuba / Graduate School of 

Pure and Applied Science 

University of Tsukuba / Graduate School of 

Pure and Applied Science 

University of Tsukuba / Graduate School of 

Pure and Applied Science 

University of Tsukuba / Graduate School of 

Pure and Applied Science 

University of Tsukuba / Graduate School of 

Pure and Applied Sciences  

University of Tsukuba / Graduate School of 

Pure and Applied Sciences 

Associate Professor

 

Assistant Professor 

 

Assistant Professor 

 

PhD Student 

 

PhD Student 

 

PhD Student 

 

PhD Student 

 

PhD Student 

 

PhD Student 

d. List of Korean-side Participants (Except for Principal Researcher) 

Name Institution/Department Position 
CHO Hyeon Mo 

 

PARK Sung Jin 
 
SONG Jun Hyun 
 
SHIN Dong Hoon 
 
LEE Ji Eun  
 
KIM Seung Ham 
 

 

 

 

Yonsei University / Chemistry & Medical 
Chemistry 
 
Yonsei University / Chemistry & Medical 
Chemistry 
Yonsei University / Chemistry & Medical 
Chemistry 
Yonsei University / Chemistry & Medical 
Chemistry 
Yonsei University / Chemistry & Medical 
Chemistry 
Yonsei University / Chemistry & Medical 
Chemistry 
 

 

Research Professor 

 

PhD Student 
 
PhD Student 
 
MSc Student 
 
MSc Student 
 
MSc Student 

 



 
                                   JOINT RESEARCH PROJECT          
  

3 

 
5.  Number of Exchanges during the Final Fiscal Year* 
  a. from Japan to Korea                         *Japanese fiscal year begins April 1. 
Name Home Institution Duration Host Institution 
 
SEKIGUCHI 
Akira 
 
 
 
 
 
 
 
 

 
University of 
Tsukuba 

 
June.16th to June 
23th 
 
 
 

 
University of British 
Columbia 
 
 
 
 
 
 
 
 
 
 
 
 

For Final Fiscal Year(FY2013) 
Total:       1        persons 

For Final Fiscal Year(FY2013) 
Total:         8         days 

Numbers of Exchanges during the Past Fiscal Years 

FY2011: Total       2     persons 
FY2012: Total       1     persons 
  
b. from Korea to Japan 
Name Home Institution Duration Host Institution 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

For Final Fiscal Year(FY2013) 
Total:      0         persons 

For Final Fiscal Year(FY2013) 
Total:        0          man-days 

Numbers of Exchanges during the Past Fiscal Years 

FY2011: Total      3        persons 
FY2012: Total      4        persons 
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6. Objective of Research  

Unsaturated compounds, such as alkenes, alkynes, arenes, dienes, allenes and carbonyl 

compounds are among the most fundamental classes of organic chemistry. Similarly, the 

analogues of the abovementioned derivatives of the heavy group 14 elements; first of all, silicon 

and germanium, represent one of the most attractive and rapidly developing topics of 

contemporary organometallic chemistry. Many research achievements have been accomplished 

during the past three decades following the first syntheses of such compounds, which were 

previously thought to be nonexistent. However, many topics in the field of multiply bonded 

derivatives of the heavy group 14 elements are still very poorly investigated. In our joint 

research, we have proposed a systematic study in the field of homo- and heteronuclear triply 

bonded and doubly bonded derivatives of the types –EE– and –EE– (heteroalkynes) and 

>E=E< and >E=E< (heteroalkenes). Although some examples of such classes of reactive 

organometallics have been reported, our objective for the joint project was a new and original 

synthetic approach based on the utilization of very useful and versatile reagents, halosilylenoid, 

lithiosilylenoid and trilithiosilane derivatives, which upon reaction with group 14 element 

mono-, di- and trihalides were expected to form highly challenging “heavy” alkynes and 

alkenes. The latter compounds could then serve as the precursors for novel advanced materials. 

Both the Japanese and Korean teams are highly qualified in their respective fields of 

low-coordinate species; therefore, the sharing of their extensive knowledge and expertise (both 

experimental and theoretical), reinforced by the fruitful combination of their research powers 

and efforts, significantly increased the depth of the scientific impact of each group, resulting in 

remarkable progress in the field that could not be achieved if these two research groups had 

worked separately without such collaboration. One of the key points for the success of the joint 

research project lay in the consecutive research cooperation between the two groups, which was 

the major objective of this joint program. The JSPS–NRF research project could be a good 

starting point for a very successful long-term scientific collaboration between the Japanese and 

Korean research teams.  
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7. Methodology 

During the first year of the project, the Japanese and Korean teams were both involved in the 

preparation of precursors for the mono-, di- and trihalosilanes/germanes bearing appropriate 

bulky kinetically stabilizing substituents (Japanese side) and precursors for the 

room-temperature-stable halosilylenoids, lithiosilylenoids and trilithiosilanes (Korean side). The 

synthesis of these target compounds was accompanied by the optimization of the reaction 

conditions and study of the physicochemical properties of the prepared compounds. After the 

synthesis of the corresponding precursors, both teams cooperated to perform the last step of the 

joint project, that is, the synthesis of the novel heteroalkynes and heteroalkenes of the heavy 

group 14 elements. During the first year of the project, short-term visits of a Japanese 

researcher to Korea and a Korean researcher to Japan were accomplished to carry out 

experiments and participate in joint seminars and conferences. During the second year of the 

project, both groups attempted to synthesize the novel multiply bonded derivatives of the heavy 

group 14 elements, followed by a comprehensive study of the physicochemical and chemical 

properties of the newly synthesized derivatives including computational studies, and a search 

for their practical application in the field of material science. During the second year of the 

project, short-term visits of a Japanese researcher to Korea and a Korean researcher to Japan 

were again conducted to discuss the results of the joint studies.  

The two project leaders, Professor Akira Sekiguchi from the Japanese side and Professor 

Myong Euy Lee from the Korean side, have known each other for a long time because both 

have been involved in research in the field of low-coordinate species of the group 14 elements 

since the very beginning of their research careers. Moreover, both project leaders regularly meet 

at the major conferences and symposia, such as the International Si-Symposium, the ACS 

Si-Symposium, the European Si-Days Conference, and the Asian Si-Symposium.  

During the project, both groups successfully performed research in the field of 

low-coordinate group 14 elements, which is directly associated with the proposed research 

project. Both groups have highly qualified permanent research staff personnel and students 

(both graduate and postgraduate) for the successful realization of the project plans. The groups 

are very well equipped with the chemical reagents and modern instruments necessary for the 

chemical experiments, such as glove boxes, X-ray diffractometers, NMR and EPR 

spectrometers, IR and UV-vis spectrophotometers, mass and GC–MS spectrometers, gas and 

liquid chromatographs, and computational facilities. The current status of research in both 

groups allowed for a quick and successful start and steady progress on the proposed joint 

project.  


