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Synthesis of Fine-tuned Subphthalocyanines for AFM Single-molecule Imaging.
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Recently, single-molecule measurements of organic molecules have been realized by atomic
force microscopy (AFM), but there are a few examples of measurements of the three-
dimensional arrangement of organic molecules. In this presentation, we focused on
subphthalocyanines (SubPcs), which have a unique molecular structure. Fine-tunability of
SubPc's peripheral substituents can be suitable for single-molecule AFM measurements.

We synthesized halogen-substituted SubPcs and measured them by AFM in water. The
formation of a monolayer could be observed and we found that halogen-n interaction is
favorable for a formation of a monolayer. In addition, we succeeded in obtaining high-
resolution images of the monolayer, and the highly ordered single-molecule orientation was
realized.

Keywords : FM-AFM; Subphthalocyanine; Single-molecule Imaging,; Halogen-r Interaction

JE - [ ) B BE(AFM) (2 X > THES T OB FEHIIEEB L L >oH v | fm
W28 551 O =W ITEIEEIC BT 2 OEESWIFF & 5, — 5. AFM (I
KO HIE S TGS 7 O =Rt Z 5 H L 72 FIR i Tk D, Fex ITA#E
BALFEOBLE N 2= — T 2y T EKE S TEMINES YT 7 2a v T =
(SubPe)IZ{EH L. SubPc 73 =K IuleH Z ilfEl L 72 B4y 7 AFM FHANZE L 7287z 72 5
KRB D EEZ, BMatEiT-o72,

HOPG MR & O EAERN G CTE D e 70 2 JHIZE A L7z ISubPe % 4k
U, R EICHERR L 72 Iz L CHiRR AFM 5Hl 21T~ 72, #55%. Figure 1 12”3
£ 9 RES O R L, HARK & 1SubPe [ D/ ~v 7 v fH EAER DS B 18
DFRICAZTH D LRI Tz, X512, BOREGREEL Z LIcbih L, &£
FRETORER, R R B RS ZB 2T 5 2 & KT,

| I 'Bu

2;0
4

N’B‘N

RIS

Halogen-mr Interaction

Figure 1. ISubPc D53 FH§iE(/5), B FJE AFM (9, By 7B AFM %(6)
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