
 1 

大阪市立大学特任教授  工位武治  先生との共同研究論文  
 

平成２１年５月２日 
 
 
47. Molecular Electron-spin Quantum Computers and Quantum Information Processing: Pulse-based 
 Electron Magnetic Resonance Spin Technology Applied to Matter Spin-qubits 
 Sato, K.; Nakazawa, S.; Rahimi, R.; Ise, T.; Nishida, S.; Yoshino, T.; Mori, N.; Toyota, K.; Shiomi, D.; 
 Yakiyama, Y.; Morita, Y.; Kitagawa, M.; Nakasuji, K.; Nakahara, M.; Hara, H.; Carl, P.; Höfer, P.; 
 Takui, T. 
 J. Mater. Chem. in press (DOI: 10.1039/b819556k) 
 
46. Curve-Structured Phenalenyl Chemistry: Synthesis, Electronic Structure, and Bowl-Inversion Barrier of a 

Phenalenyl-Fused Corannulene Anion 
 Nishida, S.; Morita, Y.; Ueda, A.; Kobayashi, T.; Fukui, K.; Ogasawara, K.; Sato, K.; Takui, T.; Nakasuji, 
 K. 
 J. Am. Chem. Soc. 2008, 130, 14954–14955 
 
45. Macrocyclic High-Spin (S = 2) Molecule: Spin Identification of A Sterically Rigid Metacyclophane-Based 

Nitroxide Tetraradical by Two-Dimensional Electron Spin Transient Nutation Spectroscopy 
 Sawai, T.; Sato, K.; Ise, T.; Shiomi, D.; Toyota, K.; Morita, Y.; Takui, T. 
 Angew. Chem. Int. Ed. 2008, 47, 3988–3990 
 「Thieme」社の「SYNFACTS」の 2008年 9月号（931ページ）に選出された 
 
44. Oxophenalenoxyl: Novel Stable Neutral Radical with a Unique Spin-Delocalized Nature Depending on 

Topological Symmetries and Redox State 
 Morita, Y.; Nishida, S.; Kawai, J.; Takui, T.; Nakasuji, K. 
 Pure Appl. Chem. 2008, 80, 507–517 
 
43. Curved Aromaticity of a Corannulene-Based Neutral Radical: Crystal Structure and 3D Unbalanced 

Delocalization of Spin 
 Morita, Y.; Ueda, A.; Nishida, S.; Fukui, K.; Ise, T.; Shiomi, D.; Sato, K.; Takui, T.; Nakasuji, K. 
 Angew. Chem. Int. Ed. 2008, 47, 2035–2038 
 
42. Thermochromism in an Organic Crystal Based on the Co-existence of σ- and π-Dimers 
 Morita, Y.; Suzuki, S.; Fukui, K.; Nakazawa, S.; Kitagawa, H.; Kishida, H.; Okamoto, H.; Naito, A.; 
 Sekine, A.; Ohashi, Y.; Shiro, M.; Sasaki, K.; Shiomi, D.; Sato, K.; Takui, T.; Nakasuji, K. 
 Nature Mater. 2008, 7, 48–51 
 2007–2008年大阪大学英文研究年報（Annual Report）論文１０選 受賞 
 
41. Implementation of Molecular Spin Quantum Computing by Pulsed ENDOR Technique: Direct 

Observation of Quantum Entanglement and Spinor 
Sato, K.; Rahimi, R.; Mori, N.; Nishida, S.; Toyota, K.; Shiomi, D.; Morita, Y.; Ueda, A.; Suzuki, S.; 
Furukawa, K.; Nakamura, T.; Kitagawa, M.; Nakasuji, K.; Nakahara, M.; Hara, H.; Carl, P.; Höfer, P.; 
Takui, T. 
Physica E: Low-dimensional Systems and Nanostructures 2007, 40, 363–366 

 
40. Zwitterionic π-Radical Involving EDT-TTF-Imidazole and F4TCNQ: Redox Properties and 
 Self-assembled Structure by Hydrogen-bond and Multiple S···S Interaction 

Murata, T.; Morita, Y.; Yakiyama, Y.; Nishimura, Y.; Ise, T.; Shiomi, D.; Sato, K.; Takui, T.; Nakasuji, K. 
 Chem. Commun. 2007, 4009–4011 



 2 

 
39. Control in Spin-delocalization into The 2-Substituted π-Systems in 3-Oxophenalenoxyl Neutral Radicals: 

Evaluation by Their Dimeric Structures and DFT Calculations 
 Nishida, S.; Morita, Y.; Ohba, T.; Fukui, K.; Sato, K.; Takui, T.; Nakasuji, K. 
 Tetrahedron 2007, 63, 7690–7695 
 
38. Singlet Biradical Character of Phenalenyl-based Kekulé Hydrocarbon with Naphthoquinoid Structure 

Kubo, T.; Shimizu, A.; Uruichi, M.; Yakushi, K.; Nakano, M.; Shiomi, D.; Sato, K.; Takui, T.; Morita, Y.; 
Nakasuji, K. 

 Org. Lett. 2007, 9, 81–84 
 
37. Multi-Dimensional Networks of π-Conjugated Oligomer: Crystal Structures of 

4,4´:2´,2´´:4´´,4´´´-Quaterimidazole in Hydrate, Protonated Salt and Dinucleic Copper Complex 
  Murata, T.; Morita, Y.; Fukui, K.; Yakiyama, Y.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K. 
 Cryst. Growth Des. 2006, 6, 1043–1047 
 
36. Aromaticity on the Pancake-Bonded Dimer of Neutral Phenalenyl Radical as Studied by MS and NMR 

Spectroscopies and NICS Analysis 
 Suzuki, S.; Morita, Y.; Fukui, K.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K. 
 J. Am. Chem. Soc. 2006, 128, 2530–2531 
 2006–2007年大阪大学英文研究年報（Annual Report）論文１００選 受賞 
 
35. Hexaazaphenalenyl Anion Revisited: A Highly Symmetric Planar � System with Multiple-Networking 

Ability for Self-Assembled Metal Complexation 
 Suzuki, S.; Morita, Y.; Fukui, K.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K. 
 Inorg. Chem. (Communication) 2005, 44, 8197–8199 
 
34. Spin Transfer and Solvato-/Thermochromism Induced by Intramolecular Electron Transfer in A Purely 

Organic Open-Shell System 
  Nishida, S.; Morita, Y.; Fukui, K.; Sato, K. Shiomi, D.; Takui, T.; Nakasuji, K. 
 Angew. Chem. Int. Ed. 2005, 44, 7277–7280 
 
33. Effect of Methoxy Groups in a 1,3-Diazaphenalenyl π-System: Electronic-Spin Structure of 

4,9-Dimethoxy-1,3-Diazaphenalenyl 
 Suzuki, S.; Morita, Y.; Fukui, K.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K. 
 Polyhedron 2005, 24, 2618–2624 
 
32. Deflected Spin Transmission from Radical Substituent to Corannulene’s Curved Surface: Density 

Functional Theory Calculations 
 Fukui, K.; Morita, Y.; Nishida, S.; Kobayashi, T.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K. 
 Polyhedron 2005, 24, 2326–2329 
 
31. Spin Delocalization on Curved Surface π-System: Corannulene with Iminonitroxide 

Nishida, S.; Morita, Y.; Kobayashi, T.; Ueda, A.; Fukui, K.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K. 
 Polyhedron 2005, 24, 2200–2204 
 
30. 2-Aryl Substituted 3-Oxophenalenoxyl Radicals: π-Spin Structures and Properties Evaluated by Dimer 

Structure 
Nishida, S.; Morita, Y.; Hatanaka, K.; Ohba, T.; Fukui, K.; Sato, K.; Shiomi, D.; Takui, T.; Yamamoto, G.; 
Nakasuji, K. 



 3 

 Polyhedron 2005, 24, 2194–2199 
 
29. Synthesis, Intermolecular Interaction, and Semiconductive Behavior of a Delocalized Singlet Biradical 

Hydrocarbon 
Kubo, T.; Shimizu, A.; Sakamoto, M.; Uruichi, M.; Yakushi, K.; Nakano, M.; Shiomi, D.; Sato, K.; Takui, 
T.; Morita, Y.; Nakasuji, K. 

 Angew. Chem. Int. Ed. 2005, 44, 6564–6568 
 2005–2006年大阪大学英文研究年報（Annual Report）論文１０選 受賞 
 
28. A Purely Organic Molecular Metal Based on a Hydrogen-Bonded Charge-Transfer Complex: Crystal 

Structure and Electronic Properties of TTF-Imidazole–p-Chloranil 
 Murata, T.; Morita, Y.; Fukui, K.; Sato, K.; Shiomi, D.; Takui, T.; Maesato, M.; Yamochi, H.; Saito, G.; 
Nakasuji, K.  

 Angew. Chem. Int. Ed. 2004, 43, 6343–6346 
 2004–2005年大阪大学英文研究年報（Annual Report）論文１００選 受賞 
 
27. The First Bowl-Shaped Stable Neutral Radical with a Corannulene System: Synthesis and Characterization 

of the Electronic Structure 
 Morita, Y.; Nishida, S.; Kobayashi, T.; Fukui, K.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K.  
 Org. Lett. 2004, 6, 1397–1400 
 
26. The First Metal Complexes of 4,4´-Biimidazole and 4,4´-Biimidazolate with Hydrogen-Bonding Networks 

on the Cu(II) Complexes: 1-D Structures by N-H···X···H-N Hydrogen-Bonding 
Morita, Y.; Murata, T.; Fukui, K.; Tadokoro, M.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K. 

Chem. Lett. 2004, 33, 188–189 
 
25. Topological Symmetry Control in Spin Density Distribution: Spin Chemistry of Phenalenyl-Based Neutral 

Monoradical Systems 
 Morita, Y.; Kawai, J.; Fukui, K.; Nakazawa, S.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K. 
 Org. Lett. 2003, 5, 3289–3291 
 
24. Electronic-Spin and Columnar Crystal Structures of Stable 2,5,8-Tri-tert-Butyl-1,3-Diazaphenalenyl 
 Radical 
 Morita, Y.; Fukui, K.; Suzuki, S.; Aoki, T.; Nakazawa, S.; Tamaki, K.; Fuyuhiro, A.; Yamamoto, K.; Sato, 
 K.; Shiomi, D.; Naito, A.; Takui, T.; Nakasuji, K.  
 Polyhedron 2003, 22, 2199–2204 
 
23. A Novel Organic Neutral Radical System: Topological Effects in Oxophenalenoxyl 
 Morita, Y.; Kawai, J.; Nishida, S.; Fukui, K.; Nakazawa, S.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K.  
 Polyhedron 2003, 22, 2205–2208 
 
22. A Synthetic Study of Metal Complexes of Coordinated Neutral Radicals Based on An Azaphenalenyl 
 System 
 Morita, Y.; Suzuki, S.; Fukui, K.; Nakazawa, S.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K.  
 Polyhedron 2003, 22, 2215–2218 
 
21. Redox-Based Spin Diversity: A Reversible Topological Spin Switching in Oxophenalenoxyl Systems 
 Morita, Y.; Nishida, S.; Kawai, J.; Fukui, K.; Nakazawa, S.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K.  
 Polyhedron 2003, 22, 2209–2213 
 
20. Syntheses and Spin Structures of 1,6-Dithiapyrene Derivatives having Iminonitroxide or Oxoverdazyl 



 4 

 Moieties 
 Morita, Y.; Miyazaki, E; Kawai, J.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K.  
 Polyhedron 2003, 22, 2219–2225 
 
19. A Synthetic Study of a Homospin Diradical Based on 6-Oxophenalenoxyl 
 Morita, Y.; Nishida, S.; Oguchi, N.; Kawai, J.; Fukui, K.; Nakazawa, S.; Sato, K.; Shiomi, D.; Takui, T.; 
 Nakasuji, K.  

 Synth. Met. 2003, 137, 1207–1208 

 
18. Generation and Properties of 2,5,8-Tri-tert-butyl-6-oxo-7,9-diazaphenalenoxyl 
 Morita, Y.; Suzuki, S.; Kawai, J.; Nishida, S.; Fukui, K.; Nakazawa, S.; Sato, K.; Shiomi, D.; Takui, T.; 
 Nakasuji, K.  
 Synth. Met. 2003, 137, 1209–1210 
 
17. Heterospin Diradical with 6-Oxophenalenoxyl and Nitronyl Nitroxide 
 Morita, Y.; Kawai, J.; Fukui, K.; Nakazawa, S.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K. 

 Synth. Met. 2003, 137, 1211–1212 
 
16. Synthesis and Spin Structure of 8-(p-Halophenyl)-6-oxophenalenoxyl Derivative 
 Morita, Y.; Kawai, J.; Nishida, S.; Haneda, N.; Fukui, K.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K. 

 Synth. Met. 2003, 137, 1217–1218 
 
15. Hybrid Density Functional Theory Studies on the Magnetic Interactions and the Weak Covalent Bonding 

for the Phenalenyl Radical Dimeric Pair  
Takano, Y.; Taniguchi, T.; Isobe, H.; Kubo, T.; Morita, Y.; Yamamoto, K.; Nakasuji, K.; Takui, T.; 

 Yamaguchi, K.  
 J. Am. Chem. Soc. 2002, 124, 11122–11130 
 
14. Hydrogen-Bonded Open-Shell Molecules: Synthesis and Physical Properties of the Oxophenalenoxyl-
 Based Radical with Hydroxyl Group  
 Maki, S.; Morita, Y.;  Ohba, T.; Fukui, K.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K. 
 Mol. Cryst. Liq. Cryst. 2002, 376, 543–548 
 
13. Redox-Based Spin Diversity in a 6-Oxophenalenoxyl System: Generation, ESR/ENDOR/TRIPLE, and 
 Theoretical Studies of the 2,5,8-Tri-tert-butylphenalenyl-1,6-bis(olate) Salts 
 Morita, Y.; Nishida, S.; Kawai, J.; Fukui, K.; Nakazawa, S.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K. 
 Org. Lett. 2002, 4, 1985–1988  
 
12. A New Trend in Phenalenyl Chemistry: A Persistent Neutral Radical, 2,5,8-Tri-tert-butyl-1,3- 
 Diazaphenalenyl, and the Excited Triplet State of the Gable syn-Dimer in the Crystal of Column Motif 
 Morita, Y.; Aoki, T.; Fukui, K.; Nakazawa, S.; Tamaki, K.; Suzuki, S.; Fuyuhiro, A.; Yamamoto, K.; Sato, 
 K.; Shiomi, D.; Naito, A.; Takui, T.; Nakasuji, K. 
    Angew. Chem. Int. Ed. (Hot Paper) 2002, 41, 1793–1796 
 Angew. Chem. Hot Paper 賞受賞 
 2002–2003年大阪大学英文研究年報（Annual Report）論文１００選 受賞 
 
11. Effective Exchange Integrals and Chemical Indices for a Phenalenyl Radical Dimeric Pair 
 Takano, Y.; Taniguchi, T.; Isobe, H.; Kubo, T.; Morita, Y.; Yamamoto, K.; Nakasuji, K.; Takui, T.; 
 Yamaguchi, K.  
 Chem. Phys. Lett. 2002, 358, 17–23  
 



 5 

10. New Stable Oxophenalenoxyl: Preparation and Chracterization of a 4-Oxophenalenoxyl Derivative  
 Morita, Y.; Kawai, J.; Maki, S.; Fukui, K.; Nakazawa, S.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K.  
 Mol. Cryst. Liq. Cryst. 2002, 379, 141–146 
 
9. ESR/ENDOR Study for New Radical Dianion Species of 6-Oxophenalenoxyl Derivative 
 Morita, Y.; Nishida, S.; Kawai, J.; Fukui, K.; Nakazawa, S.; Shiomi, D.; Sato, K.; Takui, T.; Nakasuji, K.  
 In EPR in the 21st Century: Basics and Applications to Material, Life, and Earth Sciences; Kawamori, 
 A., Yamauchi, J., Ohta, H., Eds.; Elsevier: 2002; 384–388  
 
8. The First Detection of a Clar’s Hydrocarbon, 2,6,10-Tri-tert-Butyltriangulene: A Ground-State Triplet 
 of Non-Kekulé Polynuclear Benzenoid Hydrocarbon  
 Inoue, J.; Fukui, K.; Kubo, T.; Nakazawa, S.; Sato, K.; Shiomi, D.; Morita, Y.; Yamamoto, K.; Takui, T.; 
 Nakasuji, K.  
 J. Am. Chem. Soc. 2001, 123, 12702–12703  
 
7.  Electronic Spin Structure of Novel Persistent Neutral Radical with 1,3-Diazaphenalene Skeleton as 

Studied by Electron-nuclear Magnetic Resonance 
Fukui, K.; Aoki, T.; Morita, Y.; Tamaki, K.; Yamamoto, K.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K. 
Synth. Met. 2001, 121, 1770–1771  

 
6. The First Non-Kekulé Polynuclear Aromatic High-spin Hydrocarbon: Generation of a Triangulene 

Derivative and Band Structure Calculation of Triangulene-based High-spin Hydrocarbons 
Fukui, K.; Inoue, J.; Kubo, T.; Nakazawa, S.; Sato, K.; Shiomi, D.; Aoki, T.; Morita, Y.; Yamamoto, K.; 
Nakasuji, K.; Takui, T.  
Synth. Met. 2001, 121, 1824–1825 

 
5. 6-Oxophenalenoxyl Derivatives Covalently Linked to the TTF Moieties: Synthesis, ESR/ENDOR 
 Measurements, and DFT Calculations 
 Morita, Y.; Kawai, J.; Haneda, N.; Nishida, S.; Fukui, K.; Nakazawa, S.; Shiomi, D.; Sato, K.; Takui, T.; 
 Kawakami, T.; Yamaguchi, K.; Nakasuji, K.  
 Tetrahedron Lett. 2001, 42, 7991–7995 
 
4. New Stable Neutral Radical with Intramolecular Hydrogen Bonding: Synthesis and Characterization  of 

2,5,8-Tri-tert-butyl-7-hydroxy-6-oxophenalenoxyl  
Morita, Y.; Maki, S.; Fukui, K.; Ohba, T.; Kawai, J.; Sato, K.; Shiomi, D.; Takui, T.; Nakasuji, K. 
Org. Lett. 2001, 3, 3099–3102 

 
3.  New Persistent Radicals: Synthesis and Electronic Spin Structure of 2,5-Di-tert-Butyl-6- 
 Oxophenalenoxyl Derivatives 

 Morita, Y.; Ohba, T.; Haneda, N.; Maki, S.; Kawai, J.; Hatanaka, K.; Sato, K.; Shiomi, D.; Takui, T.; 
 Nakasuji, K. 
  J. Am. Chem. Soc. 2000, 122, 4825–4826   
 2000–2001年大阪大学英文研究年報（Annual Report）論文１００選 受賞 

 
2.  Dimer Formation and Detection of Neutral Radical: 2,5-Dimethyl-6-oxophenalenoxyl Radical   

 Hatanaka, K.; Morita, Y.; Ohba, T.; Yamaguchi, K.; Takui, T.; Kinoshita, M.; Nakasuji, K. 
 Tetrahedron Lett. 1996, 37, 877–880   

 
1.  Detection of New Neutral Radicals: 2-Phenyl- and 2-p-Methoxyphenyl-3-oxophenalenoxyl Radicals   

 Hatanaka, K.; Morita, Y.; Ohba, T.; Yamaguchi, K.; Takui, T.; Kinoshita, M.; Nakasuji, K. 
 Tetrahedron Lett. 1996, 37, 873–876   


