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STM image on clean Au(111)
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Figure S1. (a) STM image and (b) STM contrast (apparent hgidlstribution of the flame-
annealed Au(111) substrate. Imaging area = 40d®M0 nm; tunneling current( = 200 pA;

sample bias voltag&/§ = 100 mV.
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2. STM images of the OPgBr and OPgNO2filmson Au(111)

Figure S2. STM image of the QBr film on Au(111) at the same area as that shawRigure
2a. The bright spots are highlighted in greenrcfaoclarity.

Figure S3. STM image of the QINO2 film on Au(111) at the same area as that showfigare
5a. The bright spots are highlighted in green cfdoclarity.
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Figure $4. Series of STM images corresponding tasBHilms obtained by three different sets
of Au-tip and sample. Film morphology was foundtconsistent among samples and different
electro-etched Au tips. Scale bar = 20 thiw; 20 pA;Vs=1.5V.
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Figure S5. STM image corresponding to eNO2 film obtained by the same set of the Au tip
and the sample as presented in Figure 5. Film nabogli was consistent among samples and
different electro-etched Au tips. Scale bar = 20 Beale bar = 20 nnf; = 20 pA;Vs= 1.5 V.
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3. Bias dependence of the STM contrast for the molecular filmson Au(111)

To check bias voltage dependence of STM contrggtaf@nt height) on the molecular film, we
analyzed STM contrast distribution (apparent hedjbtribution) of the molecular films. Figure
S6 shows STM images of the €8 film on Au(111) recorded at different bias vgjés of +1.5,
+1.0 and -1.0 V, and corresponding STM contragbgimms. The STM contrast distribution on
the molecular film is described by two Gaussiarkpeahich can be ascribed to the coexistence
of different OP8Br-conformers as discussed in th@nntext. The peak separation of the two
Gaussian peaks are 0.06, 0.045, 0.03 nm at the Joksges of +1.5, +1.0 and -1.0 V,
respectively (Figure S7). At the positive samplasbvoltage, we found a weak bias voltage-
dependence of the STM contrast for the molecularsfi At the negative sample bias voltage,
relative STM contrast is qualitatively similar asserved at the positive sample bias voltage. At
the sample bias voltage of +2105 V used for the molecular imaging (see Figurgs5%5),
lowest unoccupied molecular orbitals (LUMOs) cdmite STM contrast. Figure S8 shows
calculated molecular orbital energies of the pelfeend partially folded conformers for OP8Br,
in which the LUMO lies far from the Fermi energy Al (-5.1 eV}! for both conformers
(perfectly folded conformer; -0.2 eV, partially d@ld conformer; -0.6 eV). The energy mismatch
causes small but finite local density of statesa@ted the tail of the LUMO density of states)
within the tunneling voltages for the weakly couplrolecular system on the Au surface and is

responsible for the observed weak voltage-depermrdeithe STM contrast (Figure S7).
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Figure S6. (a-c) STM images of the @B film on Au(111) recorded at difference samplasi
voltages of (a) +1.5 V, (b) +1.0 V and (c) -1.0Yhdging area = 48 20 nm; tunneling current
() = 200 pA. (d-f) Histograms of the STM contrast(a), (b) and (c) are in (d), (e) and (f),
respectively. The dotted curve and filled peaksicai#® raw counts and separated Gaussian

distributions, respectively.
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Figure S7. Bias voltage-dependence of the STM contrast4diffee (the peak-separation in the
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histograms in Figure S6. See arrows in Figure S6).
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Perfectly folded conformer
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Figure S8. Calculated energy levels of the molecular orbifals the perfectly and partially
folded conformers for QBr. The LUMO is indicated by an arrow (perfectlyded conformer; -
0.2 eV, partially folded conformer; -0.6 eV).
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4, Molecular scale STM contrast for the molecular filmson Au(111)

During repeated STM imaging on the molecular fion ©RBr, a small fraction of STM images
featured molecular scale contrast (Figure S9), mckv nanometer-sized brighter protrusions
randomly distribute over the Au(111) substrate.Salkmost regularly shaped protrusions could

not be explained by pollution and are from the daisd molecules on the Au(111).

Figure S9. STM images of the molecular film for @B. Imaging area = 38 33 nm;l: = 200
pA; Vs = 1.5 V. Scale bar = 10 nm.
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5. Appendix.

Cartesian coordinates (in A)
and energies of the optimized structures

Perfectly folded OPgBr confor mer

Energy = -8824.13720115 A.U.
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Partially folded OPgBr conformer

Energy = -8824.12992959 A.U.
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-0.694663

7.754449

5.995297

-0.79081

7.780764

4.431016

-1.653617

8.237355

4.509196

0.074033

9.795588

-1.344273

1.600037

9.930199

-0.374958

2.62541

10.803806

-0.675796

3.206426

10.095642

0.629519

2.213397

T rroorTT|TO|OT|IT|IT|IOO|ITIT|IT|IO|O0O|T|IT|T|O

9.048825

-0.352457

3.280789

-5.450984

-2.299818

1.627905

-7.619395

-3.462783

0.132909

5.48624

-0.971261

-2.636245

7.629044

-2.809523

-2.066809
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Perfectly folded OPsNO, conformer

Energy = -4090.93076564 A.U.

X

Y

z

2.862212

7.240852

0.159648

2.011676

6.163336

-2.04061

5.05369

3.545162

2.705954

5.707718

2.178608

1.1439

4.802981

-2.164796

-2.057406

5.529156

-0.193252

-3.584225

-1.705994

3.226689

-3.198079

-1.108797

4.804717

-1.218865

1.108797

-4.804717

-1.218865

1.705994

-3.226689

-3.198079

-5.529156

0.193252

-3.584225

-4.802981

2.164796

-2.057406

-2.862212

-7.240852

0.159648

-2.011676

-6.163336

-2.04061

-5.05369

-3.545162

2.705954

-5.707718

-2.178608

1.1439

-5.019886

-3.116665

1.546393

5.019886

3.116665

1.546393

3.627151

3.162116

-0.545194

4.135783

3.795896

0.597547

3.883551

5.147754

0.877101

4.284171

5.557928

1.79329

3.163328

5.925348

-0.01355

2.684702

5.332492

-1.212746

2.90496

3.975029

-1.438543

2.474539

3.501236

-2.311963

3.806841

1.720996

-0.89419

3.317609

0.653969

-0.12161

3.65982

-0.656485

-0.504326

3.287857

-1.477635

0.097137

4.424543

-0.925437

-1.635902

4.83747

0.149115

-2.45641

4.529786

1.44795

-2.071165

4.894849

2.284637

-2.655247

2.555482

0.842195

1.157992

Oo0|TO0O00T0O0OTO0OO00I0O0O0OZIZI0O0|0|00|0O|0O|0O|OI0O|0O|0O|0O|O|0O|0O

1.217595

1.267172

1.25793

0.677526

1.491184

2.542818

-0.357027

1.805792

2.611055

1.40908

1.289865

3.707451

2.741354

0.824936

3.604642

3.277722

0.595745

2.343933

4.310148

0.283275

2.250842

0.353856

1.624282

0.086326

-0.10488

0.741162

-0.911385

-0.784663

1.282105

-2.025009

-1.133606

0.596838

-2.788123

-1.074472

2.636128

-2.140633

-0.722657

3.49931

-1.078775

-0.007852

2.98568

-0.005162

0.337693

3.653906

0.774562

0.10488

-0.741162

-0.911385

-0.353856

-1.624282

0.086326

0.007852

-2.98568

-0.005162

-0.337693

-3.653906

0.774562

0.722657

-3.49931

-1.078775

1.074472

-2.636128

-2.140633

0.784663

-1.282105

-2.025009

1.133606

-0.596838

-2.788123

-1.217595

-1.267172

1.25793

-2.555482

-0.842195

1.157992

-3.277722

-0.595745

2.343933

-4.310148

-0.283275

2.250842

-2.741354

-0.824936

3.604642

-1.40908

-1.289865

3.707451

-0.677526

-1.491184

2.542818

0.357027

-1.805792

2.611055

-3.317609

-0.653969

-0.12161

-3.806841

-1.720996

-0.89419

-4.529786

-1.44795

-2.071165

-4.894849

-2.284637

-2.655247

-4.83747

-0.149115

-2.45641

-4.424543

0.925437

-1.635902

-3.65982

0.656485

-0.504326

-3.287857

1.477635

0.097137

-3.627151

-3.162116

-0.545194

-4.135783

-3.795896

0.597547

OOOTO0NOITOO0DNITONOITOODNTONOITIOO00IIO0O0O0I0O0O0II00N0NTn

-3.883551

-5.147754

0.877101
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-4.284171

-5.557928

1.79329

-3.163328

-5.925348

-0.01355

-2.684702

-5.332492

-1.212746

-2.90496

-3.975029

-1.438543

-2.474539

-3.501236

-2.311963

3.341114

7.878835

1.335413

2.936064

7.409852

2.241584

2.994384

8.911633

1.274205

4.437743

7.864169

1.381409

1.52941

5.658331

-3.284765

2.342413

5.214442

-3.872589

1.132778

6.526638

-3.813168

0.726051

4.930385

-3.136258

4.605458

-3.267688

-1.181673

5.025542

-3.06419

-0.188174

3.546955

-3.531566

-1.092228

6.030655

0.853931

-4.395814

5.222055

1.479813

-4.798441

6.554035

0.367618

-5.221392

6.734886

1.49129

-3.844533

-2.12398

2.404476

-4.279529

-1.278109

1.857887

-4.718206

-2.536529

3.087827

-5.024351

-2.903418

1.699481

-3.971786

-0.901701

5.688285

-0.124356

-1.35575

5.29673

0.795414

-1.393062

6.622294

-0.403774

0.162278

5.884759

0.046441

0.901701

-5.688285

-0.124356

1.35575

-5.29673

0.795414

-0.162278

-5.884759

0.046441

2.12398

-2.404476

-4.279529

1.278109

-1.857887

-4.718206

2.536529

-3.087827

-5.024351

2.903418

-1.699481

-3.971786

-6.030655

-0.853931

-4.395814

-5.222055

-1.479813

-4.798441

-6.554035

-0.367618

-5.221392

-6.734886

-1.49129

-3.844533

-4.605458

3.267688

-1.181673

rorrrxorrrxoOT|TO|T|ITITO|TITITOTITITIOTITIONTTITOTTNTOITONOOT

-5.025542

3.06419

-0.188174

-5.140579

4.102928

-1.638051

-3.546955

3.531566

-1.092228

-1.52941

-5.658331

-3.284765

-2.342413

-5.214442

-3.872589

-1.132778

-6.526638

-3.813168

-0.726051

-4.930385

-3.136258

0.950664

1.491998

4.97444

3.407039

0.639072

4.779301

-3.407039

-0.639072

4.779301

-0.950664

-1.491998

4.97444

5.140579

-4.102928

-1.638051

1.393062

-6.622294

-0.403774

4.814206

0.438223

4.710546

-4.814206

-0.438223

4.710546

-0.353856

2.027578

5.145727

-3.341114

-7.878835

1.335413

0.353856

-2.027578

5.145727

-0.463717

2.192963

6.219238

-0.465167

2.98443

4.617784

-1.128253

1.328551

4.81189

5.163346

0.442282

5.745116

5.301695

1.24392

4.148828

5.062829

-0.528871

4.252134

-2.936064

-7.409852

2.241584

-4.437743

-7.864169

1.381409

-2.994384

-8.911633

1.274205

0.463717

-2.192963

6.219238

0.465167

-2.98443

4.617784

1.128253

-1.328551

4.81189

-5.163346

-0.442282

5.745116

-5.301695

-1.24392

4.148828

I rrrrrrrrr|cjcjT|rT|rrTOOOOCO|T|T|IOoO|OoO0O0o|T|T|T|O|T|T

-5.062829

0.528871

4.252134
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Partially folded OPsNO- confor mer

Energy = -4090.91549084 A.U.

X

Y

z

0.99777

-2.085775

0.860548

1.960836

-1.628178

1.057593

4.414242

-0.520795

1.61804

2.457759

-0.646207

0.182667

2.6427

-2.057693

2.184801

3.894868

-1.482391

2.481983

3.737651

-0.100263

0.451634

5.368832

-0.066912

1.847524

1.581148

-0.238116

-0.963471

-0.001262

0.431603

-3.207592

2.057281

-0.42733

-2.276855

0.281361

0.280968

-0.771928

-0.475134

0.617251

-1.915765

1.295935

-0.105884

-3.394588

3.046316

-0.847781

-2.408458

-1.47025

1.016981

-1.77654

-0.319483

0.526798

0.582402

-1.304362

1.050673

3.182257

-1.604508

0.066144

0.96117

0.425283

1.278236

1.514306

-0.039461

1.543799

2.800221

-2.058288

0.333155

2.265263

1.403945

1.634444

1.222573

-3.022379

-0.038788

2.595687

-2.484118

-0.720542

0.036653

-3.953897

-2.306601

-1.798939

-2.00043

-1.951789

-0.437639

-3.763007

-0.292525

-0.398902

-4.457373

-1.094995

-1.330407

-2.699593

-2.748035

-1.330904

-1.036825

-2.318286

-0.101067

-5.413986

-0.744939

-1.69428

-4.400226

0.997907

0.02332

-5.50544

3.529337

0.710869

-5.7527

1.110171

0.406168

OO0 ITIZTOO0O00OITITOOO00O00OITITOOO00O0OMO0NIT0NN0n000T

-3.633032

2.181198

-0.008944

-4.147248

3.425945

0.330309

-6.27963

2.376283

0.731518

-2.59512

2.109794

-0.300965

-7.316963

2.431869

1.040057

-6.729252

-0.024642

0.433793

-8.645403

-2.136372

0.24817

-6.683258

-1.148274

1.265109

-7.803189

0.025297

-0.478069

-8.758171

-0.984726

-0.576998

-7.604314

-2.20061

1.160621

-7.858374

0.883216

-1.137127

4.511124

-1.927056

3.61785

-0.693721

0.728618

-4.345204

0.647763

2.251853

3.746226

-4.588189

-3.122316

-2.693505

-3.442029

4.591618

0.320663

-9.598794

-3.086626

0.0757

-9.509893

-4.264981

0.866493

-8.56693

-4.797074

0.687496

10.347208

-4.892199

0.557053

-9.600183

-4.037474

1.936493

-2.057629

4.52786

0.016725

-1.686915

5.55031

0.112949

-1.884602

4.175776

-1.009738

-1.519355

3.873027

0.714001

-5.866568

-2.733273

-3.166378

-6.587951

-2.634621

-2.345209

-6.190529

-3.529095

-3.83991

-5.822485

-1.78573

-3.721154

1.9654

2.675895

3.435445

2.614137

1.826728

3.185291

2.339108

3.169155

4.335112

1.977002

3.391393

2.60146

-2.021115

1.204746

-4.207285

-2.657222

0.48645

-3.673174

-2.395761

1.339589

-5.224102

-2.054875

2.169098

-3.680724

5.787861

-1.402087

3.938304

5.747204

-0.318935

4.119481

6.518824

-1.605839

3.1453

I rrTorxrTO|T|TTO|T|T|ITOT|T|ITO|T|T|TOO00OO0OIOCI0OITIOOOOIOIO|TITIO|NN

6.09719

-1.90792

4.855023
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4.394987

0.948203

-0.394965

5.541683

3.0594

-1.921264

3.640278

2.066164

-0.807596

5.754657

0.90779

-0.767471

6.302716

1.971728

-1.51218

4.174239

3.10306

-1.561684

2.595606

2.106556

-0.533483

7.346002

1.90885

-1.798261

6.716964

-0.169329

-0.372087

8.601546

-2.090412

0.593045

6.672871

-1.515125

-0.75338

7.774724

0.193636

0.485858

8.714034

-0.721159

0.958313

7.577657

-2.467644

-0.26072

7.82884

1.229232

0.799314

3.481111

4.193152

-1.99167

9.538379

-2.92319

1.112101

2.082661

4.22883

-1.751508

1.858186

4.273547

-0.676649

1.575008

3.359225

-2.187719

1.724297

5.141665

-2.23128

9.451619

-4.304161

0.783691

8.499607

-4.735964

1.117573

10.275886

-4.785607

1.311797

9.564854

-4.466613

-0.29589

9.751492

-0.417851

1.773532

9.940298

0.938894

2.154014

9.088222

1.315926

2.733963

10.835664

0.948114

2.777078

10.095969

1.581809

1.278604

6.001264

4.109766

-2.657373

7.353005

4.083739

-3.080659

8.045935

4.080968

-2.227799

7.561923

3.211753

-3.714887

7.50124

4.996415

-3.660849

2.110787

-3.061114

2.954585

1.593484

-2.648869

4.223905

0.804934

-1.895927

4.098305

1.168342

-3.545169

4.681226

2.385569

-2.250021

4.866562

oiIrxxO0|TITITOOITITITIOOITITITIOTIT|ITIOOOTOOOO0IOIOIZIITOOOOIONNO

1.686306

-0.273374

-4.686382

3.005651

-0.749499

-4.923617

3.757789

-0.070015

-4.506584

3.162406

-1.747038

-4.496351

3.109296

-0.794997

-6.00965

-1.77006

1.217997

4.464915

-2.25975

2.525727

4.761135

-1.465378

3.277335

4.685705

-2.627029

2.487556

5.789664

-3.086691

2.794894

4.090647

-2.180506

-3.96435

-1.699015

-1.691618

-4.039301

-3.041012

-0.907161

-3.290788

-3.212746

-1.267632

-5.040072

-3.151936

-2.498247

-3.90053

-3.768647

-5.944032

4.778931

1.032239

-7.287332

4.921957

1.459289

-7.418826

5.983091

1.679197

-7.488969

4.334951

2.365319

-7.996804

4.624965

0.674481

-9.812222

-0.977249

-1.427934

10.001469

0.157882

-2.2619

10.910534

-0.042649

-2.830718

10.133921

1.072241

-1.6699

-9.160695

0.293345

-2.954431

7.457616

-3.492482

-0.582893

-7.480986

-3.047078

1.821578

5.712233

-2.009605

-1.738708

5.424533

-3.207276

-1.718925

5.274159

-1.208274

-2.56878

-5.695543

-1.276033

2.338369

-5.400698

-2.410479

2.718163

ooiZziooZz|jrjr|c|TjTOO|jr|TITOOjTIT|T|O|O|T|IT(TO|O|T|T|T|O

-5.244545

-0.239689

2.829835
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