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Development of high atom economy synthesis of cyclic peptides based on
sequential amidation-cyclization
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Aim of this research was development of peptide chain elongation using
alpha-amino acid-N-carboxy anhydride and photochemical cyclization of peptides for efficient cyclic
peptide synthesis. We successfully developend and reported photochemical cyclization of peptides in
an academic journal. On the other hand, peptide chain elongation using alpha-aminoacid-N-carboxy
anhydride was rather difficult. In the couse of our research, however, we developed new synthetic
approach for alpha-aminoacid-N-carboxy anhydrides. It alllowed us to synthesize
alpha-aﬂinoacid—N—carboxy anhydride that could not be synthesized by previously reported synthetic
approaches.

NCA



1 COH
NH>
2 NH,
3
4 CO.H
5
2007
uv L-
o- -N-
NCA
NCA
L-
Dni
Dni

Dni

Org. Biomol. Chem.

Angew. Chem. Int.
Ed.

5

1. A rapid and clean synthetic approach to
cyclic peptides via micro-flow peptide chain
elongation and photochemical cyclization:
Synthesis of a cyclic RGD peptide

Y. Mifune, H. Nakamura, S. Fuse,*

Org. Biomol. Chem. 14, (47), 11244-11249
(2016). ( ) DOI: 10.1039/c60b02391f
2. Total synthesis of feglymycin based on a
linear/convergent hybrid approach using
micro-flow amide bond formation

S. Fuse* Y. Mifune, H. Nakamura, H.



Tanaka,

Nat. Commun. 7, 13491, DOI:
10.1038/ncomms13491, (2016). ( )

3. Recent Advances in the Integrated

Micro-flow Synthesis Containing

Photochemical Reactions
Y. Otake, H. Nakamura, S. Fuse*
Tetrahedron Lett. (digestion review,
invited), 59, (18), 1691-1697, (2018). (

) DOI: 10.1016/j.tetlet.2018.03.019
4. Integrated Micro-flow Synthesis Based on
Photochemical Wolff Rearrangement,
S. Fuse,* Y. Otake, H. Nakamura
Eur. J. Org. Chem. (micro review,
invited), (44), 6466-6473, (2017). (

) DOI: 10.1002/¢joc.201700789
5. Rapid and Mild Synthesis of Amino Acid
N-Carboxy Anhydrides Using Basic-to-Acidic
Flash Switching in a Micro-flow Reactor,
Y. Otake, H. Nakamura, S. Fuse*
Angew. Chem. Int. Ed. early view (
) 10.1002/anie.201803549

27

2018
2018.7.27.

30
2018.6.14.

15 2018.6.7.

138
2018.3.26

5.Y. Otake, H. Nakamura, S. Fuse, Rapid and
Mild Synthesis of Amino Acid N-Carboxy

Anhydrides Using Basic-to-Acidic  Flash
Switching in a Micro-flow Reactor
98 2018.3.21.

6. Y. Otake, H. Nakamura, S. Fuse, Rapid and
Mild Synthesis of Amino Acid N-Carboxy
Anhydrides
Switching in a
International CLS Forum 2018.3.3, Tokyo
Tech, Tokyo, Japan

Using Basic-to-Acidic  Flash

Micro-flow Reactor

7. S. Fuse, Highly Efficient Amide Bond
Formation using Micro-flow Technology,
Tokyo Tech - KAIST Joint Workshop,
2018.2.22. Daejeon, Korea

pH

98 2018.3.22.

9.7Y. Otake, H. Nakamura, S. Fuse, Rapid and

Mild Synthesis of Amino Acid N-Carboxy

Anhydrides

Switching in a Micro-flow Reactor, The First

Using Basic-to-Acidic  Flash

International Symposium on Automated Flow
Synthesis  (ICAMS-1),
2018.1.18, Hotel Hankyu Expo Park, Osaka,

Japan

and Microreactor

10. S. Fuse, Highly efficient amide bond
formation based on rapid and strong activation
of carboxylic acids in micro-flow reactors, The

First International Symposium on Automated



Flow and Microreactor Synthesis (ICAMS-1),
2018.1.18, Hotel Hankyu Expo Park, Osaka,

Japan

I1.

2017.10.26 35

12.

1 2017.12.19
13.
2017.11.29

14 S. Fuse, Highly efficient amide bond
formation using micro-flow technology, The
12th International Conference on Cutting-Edge
Organic Chemistry in Asia (ICCEOCA-12),
2017.11.5, Embassador International Hotel,
Xi’an, China

15.

36
2017.10.5

13.

2017.9.14 34

14.

2017.9.6

7
16.
4
2017.8.18
17.
49
2017.8.7
18.
28
2017.6.30

19. S. Fuse, Highly efficient amide bond

formation using micro-flow technology,
International Symposium on Pure & Applied
Chemistry (ISPAC) 2017, 2017.6.9, Hotel

Continental Saigon, Ho Chi Minh, Vietnam

20.

111
2017.6.8

21.

2017.3.20

22. S. Fuse, An efficient amide bond
formation through rapid and strong activation
of carboxylic acids in a micro-flow reactor, 7th
CCS-CSJ  Young Chemists Forum 2017
—Frontier in Organic Synthesis toward Middle
2017.3.19, Keio

University, Kanagawa, Japan

Molecular  Strategy-,



23.
11
2016.12.2
24,
2016 7
2016.11.25
25. 5
, 6 CSJ
2016
2016.11.14.
26.
188 28
1
2016.9.9
27.
97 2017.3.18.
3
1. 11 4
, 49-58,
(2018). ()
2. DOJIN ACADEMIC SERIES

2018-129847
2018 7 9

HP URL
http://syn.res.titech.ac.jp/

(1
Fuse, Shinichiro
00505844

(2)

3



