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Introduction

Embedding heptagons in polycyclic aromatic frameworks gives rise to negatively curved molecular nanocarbons,
which are not only key fragments of long-sought-after carbon schwarzites but also bring new opportunities to oSG
explore unprecedented nanocarbons with interesting properties. This study demonstrates the Scholl reactions of Y YYVY
macrocyclic precursors as a general strategy for synthesizing negatively curved molecular nanocarbons containing “J<4 {441
different numbers of heptagons. The n-backbones containing multiple heptagons are significantly curved and rigid
as revealed by density functional theory calculations and X-ray crystallography.

Synthesis

Suzuki-Miyaura
Coupling

Pd(PPh3),, K,CO4
Dioxane/H,0
’
Cl
Br Br B

QU

ollg
7 g Cl
Cl 9(81%

) tBu

l Ni(COD),, OO DDQ, TfOH
1,10 CH,Cl,, rt OO
phenanthroline *Q 3 min__ O‘ .o
>
Yamamoto Tol/DMF O 0.0
Coupling 120°C, 12 h
1 {ONE870) 1 (58%)
_ iBu O {Bu tBu O tBu
Scholl reaction 0DQ, TIOH ¢/ S
Q) ) CH.ClL 1t Q) =1
Q] ’ 1 min r ‘ I~
11 2 (67%)
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Figure 1. (a)-(b) Calculated pathway for inversion of land 6’; All of the structures were
calculated at the B3LYP/6-31G(d) level of DFT
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torsion angle (C1-C2-C3-C4): 80.6
torsion angle (C5-C6-C7-C8): 111.8
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Figure 2. (a) Structures of 1-5 In the crystals of 1, 2 « 2(C,H:CI), 3, 4 - C,H.CI, and 5 » 4(C,H:Cl),
respectively, with some atoms colored in orange and labelled. (b) Molecular packing in the crystals of 3, 4 »
C.H:Cl and 5 « 4(C,H:Cl). (All the hydrogen atoms are removed for clarity.)

Figure 3. Drain current (l5) versus gate voltage (V) With drain voltage (V) at —35 V for
a typical OFET of 3 on the CDPA/AIO,/SIO, as measured in air with an active channel of W
=975 uym and L =195 um.
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