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Development of Annulative pi-Extension Reaction for Synthesis of Nanographenes
and Graphene Nanoribbons

Ito, Hideto

3,100,000

PAH T T
APEX APEX
PAH T APEX
APEX

In this work, we developed a novel synthetic methodology, ‘ Annulative 1t
-Extension (APEX)' , for the efficient synthesis of 1 -extended polycyclic aromatic hydrocarbons
(PAHs), nanographenes, and 1t -extended heteroaromatics, which gather immense intrest in the field of
synthetic chemistry and materials science. Newly developed palladium-catalyzed APEX systems enabled
the one-step synthesis of those Tt -extended aromatics by directly using unfunctionalized PAHs and
heteroaromatics. Sequential annulative 11 -extension, so-called APEX polymerization, was also
possible to provide structurally uniform graphene nanoribbons in a single operation.
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APEX Reaction of PAHs for Nanographene Synthesis
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APEX Reaction of Heteroaromatics
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Pd-Catalyzed APEX Reaction of PAHs with diiodobiaryls

SbFe MeCN
Ag Plv
Kreglon 50 C 15 h
duodoblphenyl

chrysene
Matsuoka, W.; Tto, H.; Itami, K. submitted.

(2) Pd filt 512 1 %5 APEX S O IS K ik B
e ATl v 7V T G~DI A

DFT &5 & MP2 5t Z V., /X7 VT A
fillft/ A h e T =B APEX SO

SGHEERRRR e 2 1T 72 o T2, BT UL EY
LLTT7x=F by EHW, MU ATF LY
UNARUBUAZLED C-H 7V —fbn%HE
MG e e st Lz & 2 A, ARUSIEO
BFRENRNT T L AN NI a7 =R
DR, @7 =F v bk L K i~ DR
XTI MEEROEE, @B LR A H AL,
@71 b oAb - A Z Ak, THEEITT A Z
LERHE L, SHICAFETELNTZMA
EEMNL, TU—L MU AF AT HOH
LWEARED v 7Y I RIGDOBRZEICH R
L7z, 206 OMFFERCR IR SR R T
H5,

(3) #HER n JHEE S (APEX BHA) OFAEL
757 xrF ) VR UCER ((FEEMPENE)

THZ )

APEX e TlEo X vyva—Ld X o
5 BB A RN E PAH O _EiEAM

DEWK BN ST 5, 202 EEFH L,
[Fl—43FNIC K 8k & 7 o REELE ©
ST ARBEE 7 2 L UBEERES
L., BIREY7: APEX BUGMC KB 7T 7 =
/7 VAR (GNR) ERERMFE LTz, & Ofk
R, BIfFE Y | EEERY72 APEX i, 972
LR n LR ES (APEX EHA) M#E{TL,

HOEH) 55+ 8 150,000 #2E D cove B GNR 73
BREATRE & 72 o 7o, REA MG C-H #E & EH
7Y —bEEAKC~EALZE LW
BITHHENY I, B/ v—a=y MNP
BT CRALTORNEELHLVEAK
JIETH Y, @R AHTH IR IR GE
VW AR RIZEN B X OE RS AT
STEY, BEGHRCERBEERETTH D,

APEX Polymerization for Graphene Nanoribbon Synthesis
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