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Chapter 1. Introduction
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Norcorrole
16m: antiaromatic

Figure 1. Integration of antiaromatic Ni(ll) norcorroles.

Chapter 2. Synthesis and electron-transport property of stable antiaromatic Ni(ll) norcorrole
with the smallest meso-substituent
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Scheme 1. Synthesis of Ni(Il) meso-dimethylnorcorrole 2-1.
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Figure 2. X-ray structure of Ni(Il) meso-dimethylnorcorrole 2-1.
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Chapter 3. A supramolecular polymer constituted of antiaromatic Ni(ll) norcorroles

57 FAR Y ~—I3KEREE - BN - n—-nfEER EOBRIEILGHEE N BRI L
LEMEREERTH L, B R ~—ITEAR/EMERY ~— LBy | EHE - fifE
B WRICHETE D5 2 &b, BOEEMEZR & OB 2 EREM BE 0O B %8 & vl e
T5, BN TH, a7 E2E/ v~ LTHTHIES AR v—IT, BH—0FTIEE
BT & WK R B AT S - BEME - BEMERE A T, Lo T, AWE B O35
THERZEDTND, THET, BETRYRNEGLRGEBR 2T /) ~—IIHWZ#E
DFRY v —=NEESmESNTE, —F. KEEED F&2E/ ~— L LTHWES
TRV ~—IF, WEGRLEND T2 DD EBILN B FIAICE L TWaRnEERDL
NDTOFEREINTWRY, LinL, RFERDFOBNNRMEEZE 20 &, KTER
ST EROTEBESTFRY = —I2B8WT, £ORGEHESHE T U, SR AKE
FTRA ZADEBUZ SN D E]FFTE D,

ARECIE, 7 REAELICAETS 7 baa—i =y 7 LA 3-1 8 L. 201
FIKBREEIT L > T RCEBIEREZTER T 5 2 & 2 0 6llE S X OVEFBMERIC L 58142
MO LI LTz, o, BN EPMBIZ L 0 T ) v —~RDHZ &%
LML, s van—n=y SRRSO ERZ RO RB OERT TRETELT L
ERWE LTz, BN BEOEMEERTIZ TRMC JIEICE VA LZE A, WK
FIZRWT 1.0x103em 2V IstDEZ R Liz, 51T, MBI TRMC > 7 L O
DR SN Z L LREEIRT T/ van— L=y 7 )UMRD © Y E 5 LSER Ok
ZAREICT DIFEHEE L CWA Z ERHALMNE oz, BAEEIE I OWT, — &7

3/7



BHEGED T EDHEZITOT-, Fl—O7 I REEZAETAIRLT 4 ) o O—RICHEBEIR L
DHBEATIR ST L 25 ) LA m—b =y S SRR T T 4 ) 2 OEAHE L LT 3
5 0L EEWEMERERE ) AT 2 & 2R LTz,

Amide group

H25C120 @)L NT~"0
H
Hy5Cy,0 /‘ ﬁ

HCy,0

R

N3 Self-assembl
- =TTV,
4 N
\
Antiaromatic unit / [~ 3 OCizHas
>.;‘/ N OC,H,g
3 nfk/\ OC1zHas i C U, = 1x10-3 cm? V-1 s-': norcorrole
3-1 > MES\a 12, = 3% 104 cm? V-1 s-: porphyrin

Figure 2. Structure of 3-1 and supramolecular polymer.
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Chapter 4. Charge transfer complex of antiaromatic Ni(ll) norcorroles
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Figure 4. X-ray structure of (a) Ni(ll) meso-diphenylnorcorrole and benzoquinones (b) Ni(ll)

meso-diphenylnorcorrole and TCNE co-crystals.
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Figure 5. Conductivity of Ni(lIl) meso-diphenylnorcorrole and TCNE co-crystal.
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Chapter 5. Isolation and structure analysis of a Ni(ll) norcorrole radical anion
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Scheme 2. Chemical reduction of Ni(ll) meso-dimesitylnorcorrole to provide radical anion 5-1.
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Figure 6. X-ray structure of (a) Ni(ll) radical anion 5-1 (b) bond length of neutral: left, radical

anion: light.

Table 1. reorganization energy (meV)

compound reduction process
Ni(ll) norcorrole 149
Zn(Il) porphyrin 259
Cgofullerene 183

Chapter 6. Synthesis of Ni(11) meso-dipentafluorophenylnorcorrole
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Scheme 3. Synthesis of Ni(Il) meso-dipentafluorophenylnorcorrole 6-1.

iR ah X B IEMATIC KV | 6-1 O n Wil & 5 LAFERIT R L /- RS 2 TE Rk
THZEERWE Lz, E6I2, o FEMEOEHL327 At#r L CTHEET2Z & bH6
MZ L7z (Figure 7).,

6/7



Figure 7. X-ray structure of Ni(ll) meso-dipentafluorophenylnorcorrole 6-1 dimer (a) top (b) side

view.
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Chapter 7. Summary of This Thesis
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