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Abstract

The 2D molecular assemblies of two structural isenpeDBPy andd-DBPy relevant to the field of
organic electronics. These two molecules onlyedifh the position of pyridyl N-atoms,. The solutio
concentration and solvent effects on the adlayerphwlogy are investigated using scanning tunneling
microscopy (STM). Both kinds of molecules could iexhobviously different molecular conformationsdan
packing patterns, which demonstrate that the vanatf the N-atom position in the pyridyl leads to
different intermolecular interactions and stackstgles. Positioning the pyridyl N-atonpsoximal to the
central conjugated core could change the moleatdaformation into a banana shape by bending the
molecule, however, thd-DBPy molecule in which pyridyl N-atoms adbstal to the central conjugated
cores keep a linear shape in the monolayer. Thik Wastrates that altering the position of N-at®mm
pyridyl could influence the film morphology and prdes a deeper insight from molecular scale to
understand the molecular conformation in differpatking patterns, which are benefit for the rationa

design of future advanced optoelectronic devices.



Discussion

STM shows that 4DBPy andd-DBPy molecules self-assemble into different pagaunder different
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color is purple black fop-DBPy, whereas it is orange tbfDBPy molecules. At high concentration tHe\

\

powder color is purple red for the two moleculese Tolor change indicates that molecular aggregati

packing has been modified(REFERENCE). STM dataipuesly showed tha-—-DBPy molecules can adopt

different conformations. The color change can asftect the variation of molecular conformation.eTh

\

conformation for the conjugated corepfDBPYy is linear in solution, however, the conforioatis curve in

\

solid states (solid powder and film). However, dieDBPy, the colors for the solution and solid stae not
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Figure 6. (a,b)UV-vis absorption spectra p-DBPy andd—-DBPy molecules as thin films (a) and in toluene
(b). (c,d) Polarized optical microscopy (POM) imaghowing the aggregationsmfDBPYy (c) andd—DBPy
(d) on mica surfaces. Insets are the AFM imagesvstgpthe morphology of the films. The samples were

prepared with an air-drying method. (e,f) Proposediels showing the aggregation modes.

Figure 6a shows the UV-vis spectra of the md&ecthin films, whereas the UV-vis spectra of the
molecules in solutions is presented in Fig.6b. $pectra reveal that the adsorption peaks-@fBPy and
d-DBPy films are blue-shifted in comparison with tpeaks measured in solutionBigure 6b).
Ref.[47,48] propose that this shift results fromffestent H-aggregation.Molecular aggregation is
investigated usin@olarized optical microscopy (POM) and atomic fomderoscopy (AFM), Eigure 6¢,d).
AFM and POM images reveals that theDBPy molecules form linear fibers (Fig.6¢), whereaDBPy
molecules form multilayer flat filmgp—DBPy form the linear aggregation in the films owito the intra-
and intermolecular interactions, so the H-aggregatis formed when the molecules stack by a parallel
arrangementvith the banana-like conformatidiigure 6e). d—DBPy with the linear conformation form the
molecules grows fast along two directions as thek pirrows indicated, while the-DBPy film extends
towards four directionsBecause the films are prepared with relative hsghution concentration, the
self-organization of molecules in the films are #aane with 2D molecular self-assembly obtainedigit h
morphologies of the films from the molecular scdlecan be concluded that the 2D assembly-ddBPy
and d-DBPy is supported by different intermolecular ratgions and two regio-isomers favor entirely

different molecular arrays not only in the solichph but also at the solid-liquid interface.



Conclusion

In summary, we have carried out a systematioatstigation of 2D self-assembled monolayers for the
regio-isomeric DPP derivativep-DBPy andd-DBPy) formed at 1-phenyloctane /HOPG interface and
1-octanoic acid/HOPG interface using STM, respetyivOur aim is to explore how the slight differena
position of N-atoms in pyridyl influences the malér packing. It is interesting to find that theemtation
of pyridyl unit relative to the DPP moiety has dbsely impact on the resulting self-assembled pasteAt
the 1-phenyloctane/graphite surface, the conjugatedes of p-DBPy molecules adopt different
conformations at different solution concentratiaesulting from different intermolecular interactson
Although the conjugated moieties dfDBPy display the same conformatiorsDBPy forms different
nanopatterns at different solution concentratianswhich the side chains al-DBPy exhibit different
adsorbed fashions due to the molecular packingityeAd the 1-octanoic acid/graphite surface, fhBBPy
andd-DBPYy self-assembly into a dislocated segmentedveand/-like pattern, respectively, because of the
polarity of the solvent. The identification of inteolecular interactions by STM can be utilized uplere
the nature of the different morphology of the filiighat is learn from STM results is therefore ralavfor

understanding the structure and local environmette active layers of organic optoelectronic desic
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