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S1.1 Experimental section: STM and STS

The synthesis of 1 was described in our previous report. (S1) All experiments were performed at 

room temperature (e.g., 24 oC). Solutions of 1 were prepared in 1-phenyloctance, octanoic acid 

or n-tetradecane (analytical-level solvent) for STM measurement (sample biased). The STM 

images were acquired at the liquid-solid interface by a MultiMode NanoScopeIIIa (Bruker) with 

typical imaging parameters of Ebias and itunnelling being −0.9~0.9 V and ranging from 10 to 300 pA, 

respectively.  Pt/Ir tips (80%/20%, diameter 0.25 mm) were mechanically cut.  The images were 

repeated in several sessions and calibrated by an SPIP software (scanning probe image processor, 

Image Metrology ApS) via imaging the graphite substrate underneath. 

Tunnelling spectra were obtained at the liquid-solid interface with the feedback-loop closed, thus 

determining the tip-sample distance. Due to noise, 10 % of the STS curves were discarded. To 

reduce thermal drift, prior to recording the I-V curves, we first scanned a large-area surface and 

then zoomed-in on a small area including the selected points for STS measurements. (S2) This 

practice ensures that we can reliably record STS curves at specific locations. The dI/dV traces 

were acquired through a lock-in amplifier.

S1.2 Simulations

Ground state geometry optimizations of 1 with different functional groups were performed with 

DFT/B3LYP method and 6-311g(d,p) basis set in gas-phase using Gaussian09 package.(S3) The 

molecular potential energy map and dipole moment of the molecule were simulated at 

DFT/B3LYP/6-311g(d,p). An isovalue of 0.02 was used for drawing the surface. 
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µ: 4.94 D, Egap = 3.07 eV µ: 5.47 D, Egap = 2.97 eV µ: 5.86 D, Egap = 2.92 eV

Fig. S1. The molecular potential energy maps and dipole moments vectors of 1 with functional 

groups OH (left), OCH3 (middle), and OCH2CH2CH3 (right). The figures on the left and right are 

same, just with different color codes. The surfaces are drawn with an iso-value of 0.02. The 

atoms in the Figures on the right are colored according to their calculated charges. Calculations 

performed at B3LYP/6-311g(d,p) using force keyword to compute the dipole moment as a 

proper analytic derivative of the energy.

The electronegative oxygen and nitrogen atoms cause the molecule to be polar and thus 

increasing the magnitude of intrinsic dipole moment, which results in the larger polarity of the 

molecule and a lower band gap. The lower band gaps indicate larger intramolecular charge 

transfer (ICT) for 1 with larger alkyl chains. The large intrinsic dipole moment is proposed to be 

responsible for the phase transitions of the polymorphs of the targeted molecule under the tuning 

of the electrical polarity of substrate.

3



Fig. S2. Representative models for the two polymorphs of 1. The floating alkoxylated chains are 

showed in the models. (a,b) top view and (c,d) side-view models.
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Fig. S3. STM results for the examination of solvent effect of the present study. Solvent: (a) 

octanoic acid, (b) n-tetradecane. The use of solvents such as octanoic acid or n-tetradecane did 

not lead to any significant effect.  Imaging conditions: Ebias, -900 mV; itunnelling, 150 pA.
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Fig. S4.The section-profile analyses revealing the difference in the apparent height for the two 

polymorphs of 1. (a) Red and blue lines in the STM image indicate the height measurements for 

packing i (the red arrow) and packing ii (the blue arrow). (b,c) The section profiles of packing i 

and packing i-ii. The difference in height for packing i and packing ii is ca. 0.15 nm, indicating 

that the packing i has a higher conductance, which may result from a lying-down orientation. 
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Fig. S5.The STS measurements of the two polymorphs of 1. Star marks in panel a and b display 

the locations in STM images for STS recording. Lower panels show the IV and dI/dV curves 

with standard deviations. The red and black data are the STS of packing i (panel a) and packing 

ii (panel b), respectively. The results show that the band gap of packing i is smaller than that of 

packing ii.
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