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Exploitation of porphyrinoids for secondary batteries
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We have attempted to control the redox property of antiaromatic norcorrole
derivatives by introducing a variety of substituents. Introduction of two electron-donating aryl
groups or electron-withdrawing aryl groups significantly destabilized norcorroles. However,
installation of both electron-donating and electron-withdrawing aryl groups allowed isolation of
novel norcorrole derivatives as stable compounds. We have also elucidated redox properties of
norcorrole derivatives, which were substantially influenced by the introduced substituents.



# X C—19, F—19—-1, Z2—19, CK—19 (JtmH)

1. WFEBAE 4RI DT

IETHLHIKE LB RKERE IKE
toOBIR I, Ficlitt S A2 FEHE 95 ECTHEE
ThbH, BTN E2 AW _kEM(CE
o o VEMm REEBIN TS, b
X, FVINFEORZE LI biE e I D
EONTWNWD, —FH, Fx IR EFBRRLVT
4 UL THd /) Lan—iL=v LK
BT, B0 OLEIC_E B - 8
BIUNEITT2Z L2 RAWELE, 22T,
Jovaa—)L=v TR E Y F UL TR
BMOBMIEWE L L THWS L, EVWAE
(200 mAhg™) & il Uit A 4200 [BI2L ) % 7R
TZEERWE L,

—RIZ, AT 4 U CEERIRITZE R
BT ERTLONRZWD, Jbar—
NUSMZ B ENT R E R T OORH 5 &
E i KR EER L, A A E RV
% MERE IR EEHL AN BRE TE UL, E TR
W B ORI ZTE ) LT 7-7e H
BRI TEDL R E, AT 4 U AMEFITH
EHZ T T LWV FHiim T i, 3
i CHIERIENFFTED LB 2T,

R

R
J)van—)L =y )Lk

RMUFIL(AE)
—> BHFI1NL
£ I ERS% 7 5]

{ ! 1\ - g

/)Nan—)L(EE) e

2. WMo HB

AWFIETIL, ZERBAGE TR EZ S OR
N7 4 )RR EIEH L7 ZkEM A B
L, MO ERE L MR UM AE %2 EH4
LEMIEME ZAIRT D E AN E LT,
Rz e aE b ORIV T 0 U UHBRIKE, £
NoOREBHELEBESTRNE A7 Y —
=TT H LI ko T, BRIEYE OVERE
WCEEARKRFEZHONITAZEAZEHIREL
7=

3. WO Hik

9. S an—=y FVERE vz
TWRETFOVERER LA HIE LT, BEx RER
KA L ORER /oo — LIFEEROBET
EiTolz, B RB I OE RS HEE
an—)L=y FVEERIEAL, ZORE
ERIN AT MLVRIERESALEREIC &
STRMEE L7z, —J5, A7 1 U FERIE &
L CEBRILER VT 4 V) U B BRIEME & L
THWD ZRETEER L, PEREFHE AT -
7=

4. WFICEE
KEEBERNT 4V ThHD/van—
JVDJEDI kR 2 7R EHIE A S AL, 2Ok
BITHEARIET D 2 L AR, S ran
—VIZE T REIESLE TGRS T 2EA
THERELARLENL, LEMEHEET S
TEMTE otz L, BRI ED
72 LUMO BMETF L, &2 WFE 5D
72012 HOMO A3 EF- L. L& H b0k
WK L TCARLEEIL o lzieb Ex T,
LorL, /van— )L lEFKI5EE L Bt
BROW 2B AN L-BAICIT, EEICST
HiElcx L T2 5252 0N TE, HEY
{bEmELEICHBET S Z LN TE T,
OFI, BMALERIEL LB LG
DONFEFIRD T80, SRS TRV AR A
X7 MNVAIER L OEXILFERIEZIT -T2,
WL A~ SOVRIED BIE, BTG R o
A £ BRI 7= e W N B
DI ENGMNoT, AT FIVORBERRTENE
Ry FHEFEOER NS, BALEEND
Jvan— )b ~O BB ENEAAEHNGFE
THZENH LN -T2, Fz, BBLETT
B BEHEOREBEIIIS L TET S &
NI SLMNI o7, b Z g, Bkt
DE AN X0 RO AL E R &
HTEDZ RN oo,

Ar'
XX \
N N= Ni(cod), (2.5 eq)
\ 2,2"-bipyridyl (2.5 eq)
Br, TONi BI'Br
/N THF
=N N7 RT, 2h
N
Ar2 Ar2
3a-3i norcorroles 2a-2i

2a: Ar' = Ar2 = CgHNMe,
2b: Ar' = Ar2 = CgH,CN unstable,
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