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Fullerene chemistry
Organometallics (Catalysis, Mechanism)

Material Science (OPV, OLED, Perovskite)

First publication: Fullerene - Oligonucleotide Conjugates

Biological activitiy towards DNA

photoinduced DNA cleavage by singlet-oxygen 

Binding of fullerene-DNA conjugate 

to target DNA

Boutorine, A. S.; Tokuyama, H.; Takasugi, M.; Isobe, H.; Nakamura, E.; Hélène,
Angew. Chem., Int. Ed. Engl. 1994, 33, 2462-2465.

https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.199424621
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.199424621
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.199424621
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.199424621
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.199424621
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.199424621
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.199424621
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.199424621
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.199424621
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.199424621
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[1+2] and [3+2] cyloaddition on [60]fullerene

Tokuyama, H.; Isobe, H.; Nakamura, E. Bull. Chem. Soc. Jpn. 1995, 68, 935-941

Nakamura, E.; Isobe, H.; Tokuyama, H.; Sawamura, M. Chem. Commun. 1996, 15, 1747-1748.

Temperature (°C) [1+2] : [3+2] 

80 9 : 1

100 67 : 33

140 7 : 93

Temperature-dependence of cycloaddition

Double [3+2] cycloddition on [60] fullerene

n = 3 (A) n = 3 (B)

n = 4 (A) n = 6 (C)

Nakamura, E.; Isobe, H.; Tomita, N.; Sawamura, M.; Jinno, S.; Okayama, H. Angew. Chem. Int. Ed. 2000, 39, 4254-4257

Application in gene delivery 

https://www.journal.csj.jp/doi/10.1246/bcsj.68.935
https://www.journal.csj.jp/doi/10.1246/bcsj.68.935
https://www.journal.csj.jp/doi/10.1246/bcsj.68.935
https://www.journal.csj.jp/doi/10.1246/bcsj.68.935
https://www.journal.csj.jp/doi/10.1246/bcsj.68.935
https://www.journal.csj.jp/doi/10.1246/bcsj.68.935
https://www.journal.csj.jp/doi/10.1246/bcsj.68.935
https://www.journal.csj.jp/doi/10.1246/bcsj.68.935
https://www.journal.csj.jp/doi/10.1246/bcsj.68.935
https://www.journal.csj.jp/doi/10.1246/bcsj.68.935
https://pubs.rsc.org/en/content/articlelanding/1996/CC/cc9960001747#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/1996/CC/cc9960001747#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/1996/CC/cc9960001747#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/1996/CC/cc9960001747#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/1996/CC/cc9960001747#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/1996/CC/cc9960001747#!divAbstract
https://onlinelibrary.wiley.com/doi/abs/10.1002/1521-3773(20001201)39:23<4254::AID-ANIE4254>3.0.CO;2-O
https://onlinelibrary.wiley.com/doi/abs/10.1002/1521-3773(20001201)39:23<4254::AID-ANIE4254>3.0.CO;2-O
https://onlinelibrary.wiley.com/doi/abs/10.1002/1521-3773(20001201)39:23<4254::AID-ANIE4254>3.0.CO;2-O
https://onlinelibrary.wiley.com/doi/abs/10.1002/1521-3773(20001201)39:23<4254::AID-ANIE4254>3.0.CO;2-O
https://onlinelibrary.wiley.com/doi/abs/10.1002/1521-3773(20001201)39:23<4254::AID-ANIE4254>3.0.CO;2-O
https://onlinelibrary.wiley.com/doi/abs/10.1002/1521-3773(20001201)39:23<4254::AID-ANIE4254>3.0.CO;2-O
https://onlinelibrary.wiley.com/doi/abs/10.1002/1521-3773(20001201)39:23<4254::AID-ANIE4254>3.0.CO;2-O
https://onlinelibrary.wiley.com/doi/abs/10.1002/1521-3773(20001201)39:23<4254::AID-ANIE4254>3.0.CO;2-O
https://onlinelibrary.wiley.com/doi/abs/10.1002/1521-3773(20001201)39:23<4254::AID-ANIE4254>3.0.CO;2-O
https://onlinelibrary.wiley.com/doi/abs/10.1002/1521-3773(20001201)39:23<4254::AID-ANIE4254>3.0.CO;2-O
https://onlinelibrary.wiley.com/doi/abs/10.1002/1521-3773(20001201)39:23<4254::AID-ANIE4254>3.0.CO;2-O
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Functionalization on [60] fullerenes 

Isobe, H.; Tanaka, T.; Nakanishi, W.; Lemiègre, L.; Nakamura, E. J. Org. Chem. 2005, 70 (12), 4826-4832.

Amination 

Contact-ion pair via SET

Isobe, H.; Tomita, N.; Nakamura, E. Org. Lett. 2000, 2 (23), 3663-3665.

Cage structure bearing two fullerene end caps

Isobe, H.; Ohbayashi, A.; Sawamura, M.; Nakamura, E. J. Am. Chem. Soc. 2000, 122 (11), 2669-2670.

Hydrophosphorylation

Carboxylic esters

Isobe, H.; Chen, A.-J.; Solin, N.; Nakamura,

E. Org. Lett. 2005, 7, 5633-5635.

Tokuyama, H.; Isobe, H.; Nakamura, E. J. 

Chem. Soc., Chem. Commun. 1994, 24, 

2753-2754.

https://pubs.acs.org/doi/10.1021/jo050432y
https://pubs.acs.org/doi/10.1021/jo050432y
https://pubs.acs.org/doi/10.1021/jo050432y
https://pubs.acs.org/doi/10.1021/jo050432y
https://pubs.acs.org/doi/10.1021/jo050432y
https://pubs.acs.org/doi/10.1021/jo050432y
https://pubs.acs.org/doi/10.1021/ol006573y
https://pubs.acs.org/doi/10.1021/ol006573y
https://pubs.acs.org/doi/10.1021/ol006573y
https://pubs.acs.org/doi/10.1021/ol006573y
https://pubs.acs.org/doi/10.1021/ol006573y
https://pubs.acs.org/doi/10.1021/ol006573y
https://pubs.acs.org/doi/10.1021/ja993091c
https://pubs.acs.org/doi/10.1021/ja993091c
https://pubs.acs.org/doi/10.1021/ja993091c
https://pubs.acs.org/doi/10.1021/ja993091c
https://pubs.acs.org/doi/10.1021/ja993091c
https://pubs.acs.org/doi/10.1021/ja993091c
https://pubs.acs.org/doi/10.1021/ol0522586
https://pubs.acs.org/doi/10.1021/ol0522586
https://pubs.acs.org/doi/10.1021/ol0522586
https://pubs.acs.org/doi/10.1021/ol0522586
https://pubs.acs.org/doi/10.1021/ol0522586
https://pubs.acs.org/doi/10.1021/ol0522586
https://pubs.acs.org/doi/10.1021/ol0522586
https://pubs.acs.org/doi/10.1021/ol0522586
https://pubs.acs.org/doi/10.1021/ol0522586
https://pubs.acs.org/doi/10.1021/ol0522586
https://pubs.acs.org/doi/10.1021/ol0522586
https://pubs.rsc.org/en/content/articlelanding/1994/C3/C39940002753#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/1994/C3/C39940002753#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/1994/C3/C39940002753#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/1994/C3/C39940002753#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/1994/C3/C39940002753#!divAbstract
https://pubs.rsc.org/en/content/articlelanding/1994/C3/C39940002753#!divAbstract
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Water-soluble fullerene and bilayer vesicle formation

Sawamura, M.; Iikura, H.; Nakamura, E.; J. Am. Chem. Soc. 1996, 118, 12850-12851

Sawamura, M.; Nagahama, N.; Toganoh, M.; Hackler, U. E.; Isobe, H.; Nakamura, E.; Zhou, S.-Q.; Chu, B.; Chem. Lett. 2000,1098-1099.

Zhou, S.; Burger, C.; Chu, B.; Sawamura, M.; Nagahama, N.; Toganoh, M.; Hackler, U. E.; Isobe, H.; Nakamura, E. Science 2001, 291, 1944-1947.

100 nm

High stability because

of the delocalization of

negative charge

34 nm

https://pubs.acs.org/doi/10.1021/ja962681x
https://pubs.acs.org/doi/10.1021/ja962681x
https://pubs.acs.org/doi/10.1021/ja962681x
https://pubs.acs.org/doi/10.1021/ja962681x
https://pubs.acs.org/doi/10.1021/ja962681x
https://pubs.acs.org/doi/10.1021/ja962681x
https://pubs.acs.org/doi/10.1021/ja962681x
https://pubs.acs.org/doi/10.1021/ja962681x
https://www.journal.csj.jp/doi/10.1246/cl.2000.1098
https://www.journal.csj.jp/doi/10.1246/cl.2000.1098
https://www.journal.csj.jp/doi/10.1246/cl.2000.1098
https://www.journal.csj.jp/doi/10.1246/cl.2000.1098
https://www.journal.csj.jp/doi/10.1246/cl.2000.1098
https://www.journal.csj.jp/doi/10.1246/cl.2000.1098
https://www.journal.csj.jp/doi/10.1246/cl.2000.1098
https://www.journal.csj.jp/doi/10.1246/cl.2000.1098
https://www.journal.csj.jp/doi/10.1246/cl.2000.1098
https://www.journal.csj.jp/doi/10.1246/cl.2000.1098
https://www.journal.csj.jp/doi/10.1246/cl.2000.1098
https://www.journal.csj.jp/doi/10.1246/cl.2000.1098
https://science.sciencemag.org/content/291/5510/1944
https://science.sciencemag.org/content/291/5510/1944
https://science.sciencemag.org/content/291/5510/1944
https://science.sciencemag.org/content/291/5510/1944
https://science.sciencemag.org/content/291/5510/1944
https://science.sciencemag.org/content/291/5510/1944
https://science.sciencemag.org/content/291/5510/1944
https://science.sciencemag.org/content/291/5510/1944
https://science.sciencemag.org/content/291/5510/1944
https://science.sciencemag.org/content/291/5510/1944
https://science.sciencemag.org/content/291/5510/1944
https://science.sciencemag.org/content/291/5510/1944
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„Click“-Chemistry Fullerene glycoconjugates

Isobe, H.; Cho, K.; Solin, N.; Werz, D. B.; Seeberger, P. H.; Nakamura, E. Org. Lett. 2007, 9, 4611-4614.

Isobe, H.; Mashima, H.; Yorimitsu, H.; Nakamura, E. Org. Lett. 2003, 5, 4461-4463.

Introducing sulfide groups

https://pubs.acs.org/doi/10.1021/ol702128z
https://pubs.acs.org/doi/10.1021/ol702128z
https://pubs.acs.org/doi/10.1021/ol702128z
https://pubs.acs.org/doi/10.1021/ol702128z
https://pubs.acs.org/doi/10.1021/ol702128z
https://pubs.acs.org/doi/10.1021/ol702128z
https://pubs.acs.org/doi/10.1021/ol702128z
https://pubs.acs.org/doi/10.1021/ol702128z
https://pubs.acs.org/doi/10.1021/ol702128z
https://pubs.acs.org/doi/10.1021/ol702128z
https://pubs.acs.org/doi/10.1021/ol0357705
https://pubs.acs.org/doi/10.1021/ol0357705
https://pubs.acs.org/doi/10.1021/ol0357705
https://pubs.acs.org/doi/10.1021/ol0357705
https://pubs.acs.org/doi/10.1021/ol0357705
https://pubs.acs.org/doi/10.1021/ol0357705
https://pubs.acs.org/doi/10.1021/ol0357705
https://pubs.acs.org/doi/10.1021/ol0357705
https://pubs.acs.org/doi/10.1021/ol0357705
https://pubs.acs.org/doi/10.1021/ol0357705
https://pubs.acs.org/doi/10.1021/ol0357705
https://pubs.acs.org/doi/10.1021/ol0357705
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Triazole-linked analogues of DNA Solution-phase synthesis of TLDNA

Solid-phase synthesis of TLDNA

Postmodification

Fujino, T.; Miyauchi, Y.; Tsunaka, N.; Okada, K.; Isobe, H. 

Heterocycles 2013, 87, 1023-1028.

Fujino, T.; Tsunaka, N.; Guillot-Nieckowski, M.; Nakanishi, 

W.; Iwamoto, T.; Nakamura, E.; Isobe, H. Tetrahedron Lett.

2010, 51, 2036-2038.

Isobe, H.; Fujino, T.; Yamazaki, N.; Guillot-Nieckowski, 

M.; Nakamura, E. Org. Lett. 2008, 10, 3729-3732.

TLDNA forms double-helix with DNA

https://www.heterocycles.jp/newlibrary/libraries/abst/23158
https://www.heterocycles.jp/newlibrary/libraries/abst/23158
https://www.heterocycles.jp/newlibrary/libraries/abst/23158
https://www.heterocycles.jp/newlibrary/libraries/abst/23158
https://www.heterocycles.jp/newlibrary/libraries/abst/23158
https://www.heterocycles.jp/newlibrary/libraries/abst/23158
https://www.heterocycles.jp/newlibrary/libraries/abst/23158
https://www.heterocycles.jp/newlibrary/libraries/abst/23158
https://www.heterocycles.jp/newlibrary/libraries/abst/23158
https://www.heterocycles.jp/newlibrary/libraries/abst/23158
https://www.sciencedirect.com/science/article/pii/S004040391000239X?via=ihub
https://www.sciencedirect.com/science/article/pii/S004040391000239X?via=ihub
https://www.sciencedirect.com/science/article/pii/S004040391000239X?via=ihub
https://www.sciencedirect.com/science/article/pii/S004040391000239X?via=ihub
https://www.sciencedirect.com/science/article/pii/S004040391000239X?via=ihub
https://www.sciencedirect.com/science/article/pii/S004040391000239X?via=ihub
https://www.sciencedirect.com/science/article/pii/S004040391000239X?via=ihub
https://www.sciencedirect.com/science/article/pii/S004040391000239X?via=ihub
https://www.sciencedirect.com/science/article/pii/S004040391000239X?via=ihub
https://www.sciencedirect.com/science/article/pii/S004040391000239X?via=ihub
https://www.sciencedirect.com/science/article/pii/S004040391000239X?via=ihub
https://www.sciencedirect.com/science/article/pii/S004040391000239X?via=ihub
https://pubs.acs.org/doi/10.1021/ol801230k
https://pubs.acs.org/doi/10.1021/ol801230k
https://pubs.acs.org/doi/10.1021/ol801230k
https://pubs.acs.org/doi/10.1021/ol801230k
https://pubs.acs.org/doi/10.1021/ol801230k
https://pubs.acs.org/doi/10.1021/ol801230k
https://pubs.acs.org/doi/10.1021/ol801230k
https://pubs.acs.org/doi/10.1021/ol801230k
https://pubs.acs.org/doi/10.1021/ol801230k
https://pubs.acs.org/doi/10.1021/ol801230k
https://pubs.acs.org/doi/10.1021/ol801230k
https://pubs.acs.org/doi/10.1021/ol801230k
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Friedel-Crafts-type Cyclization

via magic acid

Nakanishi, W.; Matsuyama, N.; Hara, D.; Saeki, A.; Hitosugi, S.; 

Seki, S.; Isobe, H. Chem. Asian J. 2014, 9, 1782-1785.

First publication on polycyclic aromatic hydrocarbons: 
Synthesis of chrysene ([4]phenacene) derivatives 

Synthesis of disilanyl double-pillared bisanthracene

Nakanishi, W.; Hitosugi, S.; Piskareva, A.; Shimada, Y.; Taka, H.; Kita, H.; Isobe, H. Angew. Chem. Int. Ed. 2010, 49, 7239-7242.

Nakanishi, W.; Hitosugi, S.; Shimada, Y.; Isobe, H. Chem. Asian J. 2011, 6, 554-559.

Disilanyl double-pillared bisternaphthyl
Isobe, H.; Hitosugi, S.; Matsuno, T.; Iwamoto, T.; Ichikawa, J. Org. Lett. 2009, 11, 4026-4028.

https://onlinelibrary.wiley.com/doi/abs/10.1002/asia.201402290
https://onlinelibrary.wiley.com/doi/abs/10.1002/asia.201402290
https://onlinelibrary.wiley.com/doi/abs/10.1002/asia.201402290
https://onlinelibrary.wiley.com/doi/abs/10.1002/asia.201402290
https://onlinelibrary.wiley.com/doi/abs/10.1002/asia.201402290
https://onlinelibrary.wiley.com/doi/abs/10.1002/asia.201402290
https://onlinelibrary.wiley.com/doi/abs/10.1002/asia.201402290
https://onlinelibrary.wiley.com/doi/abs/10.1002/asia.201402290
https://onlinelibrary.wiley.com/doi/abs/10.1002/asia.201402290
https://onlinelibrary.wiley.com/doi/abs/10.1002/asia.201402290
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201002432
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201002432
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201002432
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201002432
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201002432
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201002432
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201002432
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201002432
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201002432
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201002432
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201002432
https://onlinelibrary.wiley.com/doi/abs/10.1002/asia.201000543
https://onlinelibrary.wiley.com/doi/abs/10.1002/asia.201000543
https://onlinelibrary.wiley.com/doi/abs/10.1002/asia.201000543
https://onlinelibrary.wiley.com/doi/abs/10.1002/asia.201000543
https://onlinelibrary.wiley.com/doi/abs/10.1002/asia.201000543
https://onlinelibrary.wiley.com/doi/abs/10.1002/asia.201000543
https://onlinelibrary.wiley.com/doi/abs/10.1002/asia.201000543
https://onlinelibrary.wiley.com/doi/abs/10.1002/asia.201000543
https://pubs.acs.org/doi/10.1021/ol901693y
https://pubs.acs.org/doi/10.1021/ol901693y
https://pubs.acs.org/doi/10.1021/ol901693y
https://pubs.acs.org/doi/10.1021/ol901693y
https://pubs.acs.org/doi/10.1021/ol901693y
https://pubs.acs.org/doi/10.1021/ol901693y
https://pubs.acs.org/doi/10.1021/ol901693y
https://pubs.acs.org/doi/10.1021/ol901693y
https://pubs.acs.org/doi/10.1021/ol901693y
https://pubs.acs.org/doi/10.1021/ol901693y
https://pubs.acs.org/doi/10.1021/ol901693y
https://pubs.acs.org/doi/10.1021/ol901693y
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Nakanishi, W.; Matsuno, T.; Ichikawa, J.; Isobe, H. Angew. Chem. Int. Ed. 2011, 50, 6048-6051.

Synthesis of macrocyclic aromatic hydrocarbons

Nakanishi, W.; Yoshioka, T.; Taka, H.; Xue, J. Y.; Kita, H.; Isobe, H.;

Angew. Chem. Int. Ed. 2011, 50, 5323-5326.

Cyclo-2,7-naphtylenes

Yamamoto-coupling

Molecular penrose stairs

Hitosugi, S.; Nakamura, Y.; Matsuno, T.; Nakanishi, W.; Isobe, H. Tetrahedron Lett. 2012, 53 , 1180-1182. 

Iridium-catalyzed borylation

Hitosugi, S.; Nakanishi, W.; Yamasaki, T.; Isobe, H. Nat. Commun. 2011, 2,10. 

Bottom-up synthesis of chiral nanotube

Hitosugi, S.; Yamasaki, T.; Isobe, H. J. Am. Chem. Soc. 2012, 134, 12442-12445.

Isolation of n[CNAP] via

extraction in different

solvents

https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201102210
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201102210
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201102210
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201102210
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201102210
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201102210
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201102210
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201101314
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201101314
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201101314
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201101314
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201101314
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201101314
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201101314
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201101314
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201101314
https://www.sciencedirect.com/science/article/pii/S0040403911022684?via=ihub
https://www.sciencedirect.com/science/article/pii/S0040403911022684?via=ihub
https://www.sciencedirect.com/science/article/pii/S0040403911022684?via=ihub
https://www.sciencedirect.com/science/article/pii/S0040403911022684?via=ihub
https://www.sciencedirect.com/science/article/pii/S0040403911022684?via=ihub
https://www.sciencedirect.com/science/article/pii/S0040403911022684?via=ihub
https://www.sciencedirect.com/science/article/pii/S0040403911022684?via=ihub
https://www.sciencedirect.com/science/article/pii/S0040403911022684?via=ihub
https://www.nature.com/articles/ncomms1505#citeas
https://www.nature.com/articles/ncomms1505#citeas
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