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Name: Frédéric PEYRANE     
Affiliation (University): ICSN, Gif/Yvette, FRANCE 

Research Advisor: Prof. Mitsuo SEKINE 
 
Host Institution: Tokyo Institute of Technology 

 
 

Research Subject: 
Nucleoside and oligonucleotide chemistry 

 

１．Research Description: 
Since the discovery of DNA structure, a great deal of work has been accomplished to achieve the 

synthesis of oligonucleotides in an automated manner. Facile synthesis of sequence-defined 
oligonucleotides is the starting point of numerous biochemical and biological studies. It is also possible 
to incorporate in such structures, modified motifs to mimic DNA lesions. As a result, such a useful tool 
always needs to be improved. 

In particular, the synthesis of oligoribonucleotides (small RNA), still suffers from some drawbacks in 
term of efficiency and cost; new hot topics, such as RNA interference, have engendered an increasing 
demand in oligoribonucleotide productivity. 
 
２．Research Activities: 

Recently, a new reaction has appeared in the field of silicon chemistry, involving the use of magnesium 
reagent. Under such conditions, the authors were able to synthesize cyclic siloxane derivatives from 1,2 
diols. If such an inexpensive reaction could be applicable to ribonucleosides, it would be a major 
improvement in the synthesis of the building block of the oligoribonucleotides. 

 
My work this summer included the study of different sets of conditions to obtain the target compound 1; 

attention has been paid on substrate, solvent and metal nature, order of additions…unfortunately, the 
products obtained were always different from the target compound, that could be obtained by classical 
(but expensive) methods.  
 
３．Perspective of Research after this Program: 

Some work needs to be done to gain further insight into this intriguing reaction, in order to determine 
what are the basic requirements for this cyclization to occur. For example, is the size of the siloxane ring 
a limiting condition? Or the nature of the substituents? Where does this extra oxygen atom come from? 
 
４．Advisor's Remarks: 
 By using this summer program, I asked Mr. Peyrane to examine the possibility of application of a new 
fascinating finding recently reported by Prof. Nishiguchi to nucleic acid chemistry. This subject was a 
little bit risky but interesting in this field. He worked energetically and quickly responded to my long-
standing question with a number of experiments he did. He discussed his experimental data with my 
young staff and students involving several doctor course students. Such an opportunity was really fruitful 
for him and us. He also contributed to our lab starting another project. I believe he could enjoy Japanese 
historical places using nonworking days as well as our beer parties so that he would serve as a friendly 
bridge between France and Japan through his wonderful experience here in Japan. 
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Name: BESSON Eric       Affiliation (University):University of  
                                               Montpellier 2(France) 

Research Advisor: Pr. K.TAMAO  Host Institution: Institute for chemical 
 research, Kyoto university, Uji, Kyoto, 611-0011 

   

Research Subject: Stereoselective synthesis of oligosilanes based on configur
ationally bicyclic disilane units 

 

１． Research Description: 
 

In 1964, oligosilanes were found to absorb near ultra-violet light as a result of sigma delocalization of 
Si-Si bond. Afterwards soluble polysilanes were prepared and their UV absorption spectra showed 
thermochromism and related phenomena. This has introduced a concept of silicon backbone 
conformation dependence of sigma-delocalization. It has been widely accepted that the ‘trans’ 
conformation effectively extends sigma delocalization and ‘gauche’ does not. It has been shown, that a 
‘trans’ conformer of a tetrasilane affords a first absorption maximum at longer wavelength and a 
‘gauche’ conformer at shorter wavelengths. In another work in has been shown that : 

- there is an absorption maximum wavelength red shift as the ‘trans’(or anti) segment is elongated 
- for a anti-cisoid alternating oligosilane, the absorption maximum wavelength doesn’t depend on 

the chain length 
In addition, it is known that the Si-Si bond has an HOMO of energy comparable to the most HOMO’s of 
π-systems. Consequently, there is a σ-π conjugation between a Si-Si system and a π system, and the σ- 
delocalization of an anti-disilane unit can be transmitted by a π system 
 
２．Research Activities: 

My work, during this training period, was to synthesize in a first part, a configurationally constrained 
bicyclic disilane unit, and in a second part to synthesize short oligomers of this unit separated by a 
phenylene spacer. 

 
Then the first part was the syntheses of constrained disilane in the trans conformation. This is a 10 

steps synthesis but I started at the fifth step and I followed this scheme: 
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I obtained 70 mg of the desired product but this was sufficient to continue my work. 
The second part was to find the conditions to prepare short oligomers of the unit F separated by 

phenylene group.  
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The best choice is the use of triflate group as leaving group. Then we must work with diethyl ether as 

solvant to avoid the cationic ring opening polymerization of cyclic ether like tetrahydrofuran. We tried 
to obtain the dimetallophenyl intermediate in ether in the following reaction. 
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We tried to do the reaction between the dilithio reagent and the anti-disilane unit in order to prepare 

short oligomers with the following scheme: 
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The triflate reagent was prepared in benzene and the dilithio reagent was prepared in THF. 
But after purification, we obtained a very low yield of short oligomers. It seems that the dilithio-reagent 

is to strong and that we need to use another organo-metallic reagent. 
 

 3．Perspective of research after this program 
In a scientific point of view, my stay in the group of Pr. TAMAO has been very beneficial. I have 

learned a lot about silicon chemistry as main element. I mean that I did some organic reactions on silicon
like on carbon, that I have never done. 
On a more personal point of view, my stay in Japan has been very enriching. I have discovered very 

kind people, have had some insights into its culture and way of living. This short experience gave me the 
opportunity to visit this beautiful country but I didn’t have enough time to visit all places I wanted in 
two months. But perhaps it will be possible in a next stay in Japan. In conclusion, thank you very much 
for this great summer. 

 
４．Advisor's Remarks: 

    It was pleasure for us to have Mr. Eric Besson from Prof. Corriu’s group, Monpellier, France, as a 
short-term research student under the MEXT program.  He has a high-sense in chemistry and has a 
good personality, We asked him to take part in our new research project on the conformation 
dependence of the sigma-pi conjugated systems consisting of a configuration-restricted oligosilane unit 
and a phenylene unit.  I was occasionally impressed by the fact that he was always enjoying the 
laboratory experiments of this rather difficult research project.  He obtained a strong clue for the 
synthesis of the final target molecules.  I am sure that he has obtained a lot of new experiences and new 
techniques through his short stay in our laboratory, as well as a variety of Japanese cultures.  I really 
hope that this visit to our group in Kyoto, Japan, is useful for his researches in France.   

With best wishes for his good success.                                     Kohei Tamao  
 

Solvent M Temperature(°C) Yield(%) 
THF tBuLi -78 80 
Ether tBuLi -78 45 
Ether Mg Room temperature No product 



RESEARCH REPORT 
 

Name:                              Affiliation (University): 
Nicolas Boutard              University of Montpellier II 

Research Advisor:         Host Institution: 
Pr. Masato Kitamura    Research Center for Material Science University of Nagoya 

Research Subject:  
Synthesis of Enantiomerically Pure α-Amino Phosphonic Acid 

Monomers for the Solid Phase Synthesis of Related Phosphonopeptides 

 

１．Research Description: 
α-Amino Phosphonic acids 1 are significant elements in peptide science and future biochemical 

technology. They are analogues of α-amino acids in which a carboxylic group is replaced by a 
phosphonic function. 
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The tetrahedral arrangement of the sp3 hybridized phosphorus atom and the dibasic acid properties 

modify the size and shape of the three dimensional structures as well as the isoelectronic point of the 
parent α-amino acid, which possess a smaller, flat monobasic function. These differences influence their 
chemical and biological characteristics. Incorporation of such unusual amino acids in peptides and 
proteins brings about interesting pharmacological properties like protease inhibition due to their analogy 
with tetrahedral proteolysis transition state. Their unusual binding features affords in some cases useful 
agonist and antagonists. This confers them a wide range of activities such as antibacterial activity, 
antiviral activity, neuroactive, hypotensive, analgesic or pesticide properties. In addition, many α-amino 
phosphonate-based haptens have been designes to generate catalytic antibodies. 

 
Our goal was to synthesize enantiomerically pure alanine type 2 and phenylalanine type 3 α-amino 

phosphonic acids on a several grams scale. The preparation of their suitably protected derivatives would 
lead to useful building blocks for the solid phase synthesis of oligo-aminophosphonic acids. 
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２．Research Activities: 

Alanine-type α-amino phosphonic acid synthesis : 

P
O

P
O

NH
CHO

OMe
OMe

MeO
MeO

HCHO
MeOH/MeONaH NH2

O
N
H

P
O

OHC
OMe
OMe Ru(OAc)2((-)-binap))

H2, 4 atm.

N
H

P
O

OHC
OMe
OMe

NH2 P
O

OH
OH

RT, 24 h
2 steps

MeOH, RT, 72 h

1) 12N HCl, 90 C, 12h

2) EtOH, propylene oxide

65%

20%

quant. 97% ee.

2

5

 
 
 

 

 



Phenylalanine-type α-amino phosphonic acid synthesis : 
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The key steps of these two syntheses is the Noyori enamide hydrogenation reaction developed in this 

laboratory. The catalyst 5 used is based on ruthenium and the chiral ligand is (-)-S-Binap. 
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The reaction proceeds with a quantitative yield and an excellent enantiomeric excess. The 

substrate/catalyst ratio is 1/200. It is interesting to note that the Z isomer 4b is practically inert under 
those hydrogenation conditions and can be recovered as an inchanged starting material in 9% yield. 

 
Protected derivatives synthesis : 
The protected derivatives suitable for Fmoc solid phase synthesis were synthesized according to 

conventional procedures. 
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３．Perspective of Research after this Program: 

Synthesis of enantiomerically pure alanine type 2 and phenylalanine type 3 α-amino phosphonic acids 
has been accomplished, using an highly efficient hydrogenation reaction as the key step. Their 
conversion into protected derivatives 9 provided multigram quantities of building blocks available for 
solid phase synthesis of phosphonopeptides. 

My stay in Professor Kitamura laboratory has been very beneficial. I could learn new techniques and 
improve my manipulation skills especially for handling very air- and moisture-sensitive material. I could 
work on an organic chemistry field I had never seen before. I could also attend to very high quality 
seminars and I was impressed by the excellence of Japanese students and researchers.  



On a personal point of view, my stay in Japan was a very enriching experience. I have had the 
opportunity of visiting some very interesting and culturally rich places. Moreover, I met some very nice 
people I wish to keep in touch with as long as possible. 
４．Advisor's Remarks: 

Mr. Nicolas Boutard has been involved in one of my main projects, Solid-phase Synthesis of Unnatural 
Peptides, in collaboration with a M2 student, Mr. Yoshitaka Ishibashi.  His role has been establishment 
of the synthetic procedure for optically pure alpha-amino phosphonic acids having methyl or benzyl 
group at alpha carbon on the basis of our asymmetric hydrogenation methodology.  Irrespective of his 
very short stay here and of his first experience for manipulation of highly air- and water-sensitive 
organometallics, he has not only successfully synthesized the key monomers for the solid-phase 
synthesis but also supplied the precursors in a large scale.  The result will certainly make the project 
close to the goal.  The success is apparently due to his diligent, critical, and constructive attitude toward 
the given project, that has made me feel intuitively his highly promising future as a world-standard 
scientist.  More important is that he has an excellent sense of association with his colleagues.  Mr. 
Boutard has made a significant influence to many Japanese, Indian, and Chinese researchers in my 
group.  All of them have enjoyed learning both of French Culture and French Chemistry from him.  I am 
sure that such a human relationship he has established in Japan is extremely important for both countries 
to develop new chemistry in this century.  We all hope that his experience in Nagoya will be certainly 
valuable for his future research and social activities in the world, realizing international collaboration 
between Japan and France.  
 
 
 
 
 
 
 
Masato Kitamura 
Professor 
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Name:                                            Affiliation (University):  
            CHAMBON  JP.                                                       Université Montpellier II 

Research Advisor:                                     Host Institution:  
             Pr. SATOH N.                                                           University of Kyoto 
Research Subject:  
                                    Caspases expression in Ciona intestinalis swimming larvae 

 

 
１．Research Description: 
 

The ascidian Ciona intestinalis, an invertebrate member of the Chordate phylum, presents a 
spectacular metamorphosis. The swimming planctonic larval stage (tadpole) exhibits a 
remarkable chordate body plan, characterized by a dorsal neural tube and a typical notochord. 
Metamorphosis into a sessile filter feeder invertebrate involves an extensive reorganization of 
the body plan and most notably the regression of the tail. 
Previously of my stay in Japan, we show that programmed cell death controls tail regression at 

metamorphosis, occurs through a polarized wave originating from tail extremity, and is caspase 
dependent. In silico analysis of Ciona genome pointed to 15 caspases with high homology with 
humans. Recently, this result was supported by the complete Ciona intestinalis genome 
sequencing. We think that Ciona provides an exquisite model to study developmentally 
regulated apoptosis in the context of an organism that is equipped with the similar caspase 
complexity of a higher vertebrate. Ciona has the genomic capacity of controlling cell death with 
comparable caspase equipment as mammalian. 
Programmed cell death is one of the central cellular processes involved in development, aging, 

disease or stress response in metazoans. Comparative analyses of the components of the 
apoptotic machinery have shown that many of the proteins that play a crucial role in this 
process were already present in Porifera and Cnidaria. Indeed, from hydra to man, the activation 
of caspases, a family of aspartic acid-directed proteases, is a conserved feature of cells 
undergoing apoptosis. Almost of the study on caspases, were done on cell culture model with 
great understanding of their biochemistry. However, very few are known about the expression 
of caspases in vivo, except the very variable level of transcript of one given caspase in regard of 
the mammalian tissue observed. This last result permit to hypothesize that transcriptional 
regulation may exist for caspases, and could be a first level of apoptosis regulation. 
 
One of my research interests is the pattern expression (where and when) of Ciona caspases in 

tail before the metamorphosis. In order, to make a spatio-temporal map of caspase expression 
and then study further the transcriptional regulation of caspases genes. 
 
２．Research Activities: 
 

First of all, Seven weeks in biology is a very short time to expect strong result, with the 
different experimental troubles that you could have. 
The objective of my stay in Pr. Satoh lab was to observe the expression of the different 

caspases in the tail of the larvae.  
 I spend three days at Maizuru, Marine Biology center, to collect ands fix embryo to make in 

situ hybridization in the lab at Kyoto university. 
Then using techniques familiar in the lab, I have investigated the expression of 8 potential 

caspases in the tail of larvae. These techniques include: Plasmid purification, sequencing, 
labeling RNA probes, in situ hybridization. 
 

 



 

 

 

３．Perspective of Research after this Program: 
 
After the program, I will return to the University of Montpellier II for further investigation of caspases 

expression. I will continue this work using molecular tools that I make here in Japan.  
The following work will be to disturb expression of caspases, to further investigate the pathway of 

apoptosis during metamorphosis associated with tail regression. 
I plan to investigate this work in collaboration with the laboratory of Pr. Satoh which develops 

morpholino anti-sense for gene expression disturbing. 
 

４．Advisor's Remarks: 
 

Apoptosis or programmed cell death is one the major research subjects in the field of molecular and 
cellular biology. Recent studies have disclosed many genes and molecules that are involved in apoptosis. 
Ascidians are primitive chordates which share many features with vertebrates, and their embryogenesis 
from fertilized eggs through swimming larvae to sessile adults has been well described. In addition, 
recently, the draft genome of the ascidian Ciona intestinalis has been sequenced to reveal all of the 
molecular staffs for apoptosis in this animal. Therefore, Ciona may provide a good model for future 
investigation of apoptosis in vivo. JP Chambon (Phil) visited my lab with an interest to determine the 
expression profiles of genes for caspases. Phil first visited Maizuru Fisheries Station of our University to 
collect samples of embryos and larvae for in situ hybridization. Then, after selecting several genes for 
caspases, he attempted to determine the expression pattern of these genes. Although, due to so short time 
period of staying here, he is on the middle of the way of research, he really worked hard. I do hope it 
was great fun of him. Simultaneously, all of graduate students and postdoc in my lab have enjoyed his 
staying here with discussion of various ideas for future studies. It was really good time for both Phil and 
my lab. 
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Research Advisor:  Dr. SAITO Kaoru  
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Research Subject: 
" Development a new digital cartography technique with movie and sound data in fore
st environment” 

 

１．Research Description: 
The aim of this collaboration with the laboratory is to discover, to optmize new tools for landscape 
modelization. This simulating tools are innovating because they are crossing in same time cartographic 
representation by G.I.S. (Geographical Information System) and multimedia. They allow to simulate 
lansdcape evolution along the seasons and the years, and distinguished real items with virtual items. 
 
The aim of the collaboration is to get a photorealistic forest landscape simulation technique with GIS 
forest type map data and plant modeling (AMAP), GIS-AMAP method he called.  In the GIS-AMAP 
simulation,  there were seasonal changing one. It is not easy to simulate a seasonal changing, to setting 
on the method and applicated it. That is why this laboratory started recording the real forest view 
monitoring in Chichibu University forest in 1995, which it is the starting point of the cyberforest 
research project. 
Some traditional GIS digital data in field are DEM, remote sensing data, meteorological data and 
fieldwork data. The laboratory wants to add some movies and soundtrack to those GIS data, and found a 
good adequation for treatment beetween the both datas. GIS are new type of map, and allow to develop a 
kind of deal with digital data.  Sounds, photographs, movie are already digitalized in this IT ages. 
There are forest management  GIS data, DEM, individual tree data, data all available for my PhD 
thematic (territorial planning, GIS, cartography in three dimension, landscape). 
The purpose is to develop a new cartography technical using movie and sound data from 2000 to 2002 in 
the Tokyo University forest applying GIS ans AMAP method. 
 

 
 
２．Research Activities: 

- I gave 2 presentations of my thesis in my laboratory "Laboratory of Biosphere Information 
Science", with Dr. Saito, University of Tokyo. 

- I gave one presentation about AMAP Software and how to use it. 
- Members of my laboratories presented me what they do.  
- We could talk together about the discordance between Europe and Japan, around the concepts 

"Landscape, Environment, GIS tools". 
- We talked how to realize the scientist project of this summer program.  
- After visiting the Chichibu forest and discoverd their studies, their data I suggest a concrete 

schedule to associate multmedia data and GIS on Chichibu forest. 
- I visited  with the laboratory, twice (1 day + 1 day)  the field of their study, Chichibu forest 
- I made a movie of 10min, with a Sony camera, and on Imac software called Imovie. The video should 

present their work in Chichibu forest, in french. 
- I visited always with members of my laboratory (4 days trip) : 
        - the Forestry and Forest Products Research Institute, Kansai resaerch Center in Kyoto 
        - the Himeji Institute of Technology, Awaji Landscape Planning and Horticulture Academy 
I could met some scientist staff. 
 
- I collaborate one week, with the departement of "landscape" with Dr. Tsuyoshi HONJO and one PH 

Candidate, in Faculty of Horticulture, Chiba University. I gave one presentation of my work, and they 
present to me also what they do. 

 
 



 

 

３．Perspective of Research after this Program: 
 
This collaboration allow to the french partner to keep in touch with japonese laboratories, and exchange 

their work, exchange others students or researchers.  
In France, the laboratory of CIRAD - UMR AMAP develop this software, and this collaboration with 

japan allow UMR AMAP to modelling new plants, and work on new field of study. 
The other side, with the laboratory CNRS - UMR ESPACE, the reflexion about the association 

between GIS and multimedia dat for a new kind of cartography, called “Interactive cartography” is 
develop. 
An other reflexion is also develop with laboratory CIRAD –TERA is about the modelling tools used for 
a territorial planification, mainly landscape managment. 
Today, the possibility to apply for a post-doc in Japan can be possible, it should be an other rich 
experience. 
 

 
４．Advisor's Remarks: 

Miss Sandrine ALINAT has done good research work on “Developing a new digital cartography 
technique using movie and sound data in forest environment.” She already has obtained the necessary 
technique to get, analysis and evaluate the digital movie and sound data in the natural forest. She has got 
a new idea for developing a new digital cartography technique in this collaboration with our laboratory. 

On the other hand, our laboratory and my students could have latest knowledge about AMAP (Plant 
modeling technique) from her. 

I found her industrious and dedicated to her research. Her overall performance is satisfactory. 
 


