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Figure 1 Schematic diagram of ring current, induced magnetic field
and highest occupied molecular orbital-lowest unoccupied molecular
orbital (HOMO-LUMO) energy levels for benzene and cyclobutadiene
(color online).

RGBS I HS 1IQAs . X BRI IS BE S AN AR
Whk EL A G ), A LA Y REAE OC BB 9T A B
B ZBINH, WORBHBEHRM., Yo AL s) J1ia
J7. fEERF, —sed RGN EE ST, A
IMLET 2 AN S 2% 1R 3 A2 v SR < Jag O A7 PO M kS &
P, XL H AR S AEAE [ IRk S WA BE B A AR
. BREmAEE R P EE EEN A A, K,
MR FR A i s

R Tt B ER R NI 1) F - 5 K 0 SR SLAE R R
B N, IEFERK, BFREA A EIEEY . 45
R, Gl NZR R AV AR iR 45 22 A= Bk 1 T IR Y
ILHELE L), S 0 A 1 2 s O A I A 4. Yama-
moto PR & 4H 38 1 F 1 8m b bk ) M L 144k, B R T —
R BA 16n3 L8 ik RN, P 55 B R
ST R R TR ), 52 0, Vaid i
X 18R KT P H -3k i, BTl i T 20m /e 75 A b
Wk, S AR 18m i Wkt AT Ak 2 A A IR iR (1) T B AR TR
R, [HEYMRZ A mEt, ERSREMT
foE 2. @b RIA AT I R LR IR B A
R R S EEERANEETRY. —R5105
FAELFA LA _E g BT ORI S O B PR RS S
IR R T E R, 3524 T [ Rosarin'™, 28 HL (1
hexaphyrin'”, 327 F [fTheptaphyrin' 4%, 4™ & i ok
WRARMS T, HTEE S TIEAEE. A
Py B B AN A5 T BOR ST 05 A 1 I 0 A i, DA AR e
IR/BE L 5 7 05 e 1t 2 TR R A AL

FHER ISR ER Y Il - o B B mT Re 1k, @i TR 4
S5 TR P B 4 UV B BB . AR 4

1322

PR Ibk B 45 B b bk /b — S HR A7 B T (corrole), 2D
FEAN FR A B 1 25 FYIHE I (norcorrole) Fl 2D — N iHL I ) =
JCARIR(triphyrin) 35 (12). HE T 4R ERnh kS g S5 11
2 MARETE TN T 18 Ho I 55 B YER, BHRiE
lonFLHEIX —Fm] RE1:. SR, Ay~ PRARWRAR L, & 75 2
PEAEIRNNIRAR I T — 28 S5O0 R R Hor1 NI
PEBE, fESEAN TS T A B A r; R
PG, PSR, R TS A e R B, X kR
PR 2 57 B PEgE AN IRAE SE B S R TR Z HIK
FE 23],

20124, Shinokubof 21" ] F4RLAF J9 4 @
B, 3 I SR A I S B B I () i T 16 LB ) 2
FRIRE, O I 05 A PN bk AR SR FC B0 1 % 8T 1) —
T AZN = R EIE90% LA b, 77 A s 55 A 1 R gk 4y
TIRBE . B F RIS IR N SRS AZ A AL S
(NICS(0))/515+39.4 ppm, FRILH R 55 &1, [FIRS
SFAEZRFM TS, WG, 822 HERES &
PR A G SE R N _ERCh TSR AT T 28 L, B
32 LT AR R 9K T FE IR SR A A, IF
KU HAR T 0 ERE. AR T 2% B RAR M 16m ) 7
TR R, RIS 5> 7 8 1 8L 30 05 7 1 IF
FEFIFR 4> & R ALJ5 2 I 1700 & e v, i
=TI 1 4n LB 35 A Y B, SRR
AR IE T T AR R I S A AL S A SE 1 1 6n
RIGEMRR, 2R DB R E AR T
Bl s B/ B B8 = 05 B = FIRAS B AT g Ak,
i St A e AL, = e b ekt T DA E 7E
lontt PR R4S, Xt —4h 9 7 48 30 ) 05 & vk
W EIAIE T3 . A SO X I 55 2 M 4 PR I bl S 4 oK
TEA R PRI FC K S A 7 THT R AH 53t e i DAY 4.

2RI R

AH AL 75 A P WRAE DS B TR A IR AR B 5T SR,
S5 2 R A B RO A R A R A 1S 4F
I 1] (13). 20054F, Ghoshift fZH "3 i % i 2 oy PG
TRE TN 7 5 BRI ) TR R BT 450. 2 )5,
Broring ¥ FRZH "R FH B AE R L A 0, B AL
BRAMEA G R T BRI, £ R SR, 1% A
FasE, BT 8] meso L Bik-i i e 4R N — R4k
2. Shinokuboif BZH" I T 58 R4 T 125,



REFRE: b 20224 Hs52% 8

—

Chlorophyll a

Heme B

18w Aromatic

| Ring contracted

-1 pyrrole

Triphyrin

- 2 meso caron

Norcorrole

- 1 meso carbon

Corrole

16 % Antiaromatic

B2 5 NI A SR ot S R AT 3R (K50, DA ARTRAE S 55 7 1 AR I 14 95 K (90 2% FORZ &)

Figure 2 Structures of Chlorophyll a and Heme B containing the main backbone of porphyrin, and representative antiaromatic ring-contracted

porphyrins (color online).
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Figure 3 Synthesis of iron and nickel coordinated norcorroles and their oxidation products.
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Figure 4 Demetallation of copper norcorrole and subsequent palladium coordination reaction (color online).

Mes g Mes CN

p substltutlon

Ph

dlmlnlsh

Ph S
=
13 14
@ NICS (0) 41.4

anharomatlaty ‘
- g/
\
i

® NICS (0) 14.5

BN ER R

Mes SPh

Mes NO, Mes NH,

RCHO

chloranil

enhanced antiaromaticity

B 5 25 IR A BT EUA S 7 42 % Jis 452 T T HAE A — SR A AT e A 5 L0 — SR A1) 5 s (19X 288 FEORZ 1))

Figure 5 Structures of B-substituted norcorroles, and subsequent synthesis of face-to-face dimer and pyridine-fused dimer (color online).
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Figure 6 Antiaromatic singlet diradicals based on dibenzo- and tetrabenzo-norcorroles (color online).
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Figure 7 Nickel norcorroles with different meso-functionalized substituents (color online).
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Figure 8 Applications of nickel norcorroles in rechargeable battery electrode materials, single-molecule charge transfer, and construction of
antiaromatic nanocage (assembled by six nickel corrole derivatives along linear paths shown in the figure) (color online).
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Progress of antiaromatic ring-contracted porphyrinoids
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Abstract: Antiaromatic ring-contracted porphyrinoids have fewer pyrrole units or meso carbons than standard 18n-
conjugated aromatic porphyrins and exhibit a 4n m-conjugation system, with representative molecules including 167-
conjugated norcorrole, corrole, and triphyrin. Antiaromatic ring-contracted porphyrins exhibit great molecular rigidity,
excellent stability, and simplicity of functionalization, as well as intense paratropic induced ring current, strong magnetic
shielding effect, small highest occupied molecular orbital (HOMO)-lowest unoccupied molecular orbital (LUMO)
energy gap, and high charge transfer capability. This review introduces recent advances in the synthesis and
functionalization of antiaromatic ring-contracted porphyrins, and highlights their promising utility in electronic
materials based on aromatic-antiaromatic conversion, rechargeable battery electrode materials, and supramolecular
conductive materials.
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