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S1. Removal of nPC adlayers

Fig. S1. AFM of a self-assembled monolayer of #-PC on HOPG. A: before washing; B: after washing by
hot toluene (80 °C). Scale bar for both images: 200 nm. The AFM images show that the n-PC layer can be
easily removed from the HOPG surface by washing with 10 mL hot toluene (80 °C), leaving the HOPG
surface uncovered. This proves that the protection of HOPG surface by this method is reversible.

S2. Electrochemical stability of nPC adlayers

Electrochemical STM allows in situ real space imaging of the substrate—electrolyte interface surface with
submolecular resolution under electrochemical potential control. As shown in Fig. S2, imaging of the
partially nPC-covered HOPG in 0.1M HCIlOy4 started at the open circuit potential (-0.1 V vs. Pt quasi-
reference). The lamellar structure of the nPC adlayer can be clearly recognised. A stepwise change of the
substrate potential down to —0.5 V (Fig. S2B-E) reveals no dynamics (including adsorption, desorption,
or phase rearrangement) of the nPC adlayer, although some image drift is apparent. The same stable
behavior is observed for stepwise substrate potential changes up to 0.4V above the open circuit potential.
This proves that the physisorbed nPC layer on HOPG surface is stable in an electrochemical environment
over a wide potential range, which is an important requirement for a passivating layer. This property
stands in marked contrast with the behavior of n-alkanes on gold, where extensive restructuring is
observed under electrochemical conditions.!
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Fig. S2. In-situ electrochemical STM (EC-STM) images of n-PC on HOPG in 0.1M HClO4. Reference
electrode: Pt wire; counter electrode: Pt wire. The Open circuit potential = 0.1V vs Pt wire. A) Es =-0.5
V,Exy=041V,[[=036nA;B)Es=-04V,E,=0.51V,[[=036nA; C) Es=-03 V,E, =0.61 V, ;=
0.36 nA; D)Es=-0.2 V,E;,=0.71 V,[;=0.36 nA; E) Es=-0.1 V, E, =0.77 V, [;=0.36 nA; F) E;=-0.1
V,Ex=0.70 V,I;=0.15nA; G) Es=0V,Ep=0.80 V, [;=0.15nA; H) Es=+0.1 V,Ex =090 V, [;=0.15
nA; ) Es=+0.2 V,Ex, =0.86 V,[;=0.15nA; ) Es=+03 V, E, = 1.10 V, [, = 0.15 nA. Scale bar for all
the images is 50 nm.

S3. Effect of thermal annealing on the quality of nPC films

Fig. S3. AFM images of nPC recorded at the given temperatures.
S2



S4. Molecular modelling

All density functional theory calculations at B97D/6-31G(d) level were done using Gaussian G09
software.? B97D functional (Grimme’s functional including dispersion)- one of the most accurate general
purpose GGAs.?> To cut down calculation expenses the estimation was performed using n-pentane, 3-
pentyl radical and ovalene (C32Hi4) as small models of nPC, secondary CsoHio1 radicals and graphene
sheet, respectively. Ovalene is sufficiently large to accommodate fully extended C5 alkyl chain. Reaction
enthalpies were estimated as the difference of calculated heats of formation of starting materials and
products, e.g. hydrogen abstraction from physisorbed n-pentane on ovalene by TBP radicals:

CsHi12/C32His + TBP: = -:CsH11/C32Hisa + TBP-H  AHreaction

AHreaction = AH-csui1/c3an14 + AHtepn - AHcsuiz/csania - AHrep: = (-1424.0329429) + (-546.3611831) — (-
1424.6998372) — (-545.6765516) = -0.0177372 hartrees (~11.1 kcal/mol)

Physisorbed and chemisorbed 3-pentyl radicals on ovalene are isomers and their stability (heat of
formation) can be compared directly: -1424.0329429 hartrees vs. -1424.0168702 hartrees (-0.016 hartrees
(-10.0 kcal/mol)), corroborating that physisorbed secondary alkyl radicals are more stable than covalently
grafted.

Heat of formation, charge, spin multiplicity and xyz coordinates of DFT optimized models are
listed below.

CsHi1 physisorbed on C3sHi2

_ ‘ § _4 J’J

HF=-1424.0329429 hartrees

02

C 0.00001200 -3.27411600 -0.99470900
C -1.23061200 -2.59389800 -0.91461700
C -1.23393300 -1.16527100 -0.73538500
C 0.00000100 -0.46013800 -0.63972700
C 1.23394000 -1.16526200 -0.73538100
C 1.23063100 -2.59388900 -0.91461300
C -0.00000400 0.96320100 -0.44039700
C 1.23374900 1.66832100 -0.33672800
C 2.47266300 0.96036100 -0.43772100
C 3.71318600 1.66550800 -0.32232200
C 3.68284900 3.08571400 -0.11136600
C 2.49402300 3.77103200 -0.01597900
C 1.23060500 3.09298200 -0.12263800
C -1.23376300 1.66831200 -0.33672600
C -2.47267100 0.96034200 -0.43772000
C -3.71320000 1.66547900 -0.32231800
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.68287400
.49405300
.23062900
.00001500
.47200800
.47201000
.71281600
.92846200
.92899100
.68278700
.49342800
.49340500
.68276800
.71280800
.92846000
.92899900
.00001600
.87294600
.87381800
.63343100
.48874700
.48871500
.63340900
.87293900
.87383000
.63369400
.48974200
.63372300
.48978000
.00001900
.00000500
.30466400
.51623300
.30469500
.51623600
.26749100
.45739700
.46166500
.55130400
.45265100
.45744500
.26754700
.46168300
.45262900
.55129200
.00001700

.08568500
.77101200
.09297200
.77035600
.45779500
.45777700
.16661800
.43984300
.93459400
.58917500
.27518400
.27520200
.58920200
.16664500
.43988000
.93455600
.35901600
.98507600
.47565000
.12356000
.35893200
.35894900
.12359300
.98512000
.47560500
.61683600
.85124700
.61680000
.85122700
.85108500
.41566800
.72273400
.67315100
.72278000
.67323400
.18551200
.07172400
.11707100
.22258100
.41139600
.07168200
.18556700
.11718400
.41150100
.22263300
.35195600
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.11135900
.01597300
.12263500
.02162300
.63818900
.63818600
.72606000
.61044700
.41359800
.91473100
.00232800
.00233800
.91474300
.72606700
.61045200
.41359800
.12854600
.67550600
.32337400
.97995300
.13919700
.13921000
.97996900
.67551300
.32337200
.02459200
.14678100
.02458300
.14678900
.14279400
.43433600
.67300400
.64361800
.67299700
.64358500
.64168100
.91285200
.74808500
.69095200
.46008100
.91285300
.64168000
.74807200
.46002600
.69090100
.86907600



CsHi1 covalently grafted to CzsHi2

HF=-1424.0168702 hartrees
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.06500000
.11570000
.95160000
.42200000
.42950000
.07010000
.04650000
.24700000
.19160000
.66070000
.90570000
.88290000
.20180000
.30200000
.96310000
.79520000
.18020000
.10820000
.22160000
.00120000
.28240000
.36310000
.12120000
.04420000
.33590000
.50160000
.37690000
.14900000
.94090000
.39430000
.58690000
.86090000
.94230000
.81160000
.50320000
.33240000
.48060000
.42980000

OO WNWNRFRPRORF WWWRFR oK

.86260000
.18980000
.29470000
.50270000
.66160000
.95200000
.32160000
.76980000
.42010000
.92860000
.67850000
.36340000
.17100000
.34720000
.52180000
.00690000
.47410000
.87320000
.46320000
.66980000
.27780000
.68760000
.80220000
.58900000
.96470000
.76450000
.19740000
.80380000
.02800000
.40620000
.60280000
.22370000
.65960000
.43720000
.84470000
.62340000
.83420000
.46990000
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.82090000
.57270000
.96570000
.48720000
.59790000
.91570000
.00730000
.50400000
.75220000
.11970000
.36110000
.99110000
.51480000
.19440000
.10770000
.62440000
.47680000
.43340000
.27320000
.16080000
.36670000
.54040000
.17100000
.29740000
.44280000
.58510000
.54300000
.44080000
.35510000
.28230000
.35520000
.46110000
.46060000
.41350000
.34950000
.33970000
.39950000
.53810000
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.70520000
.85740000
.76230000
.77490000
.64180000
.30240000
.54100000
.66880000
.93160000
.02720000
.25710000
.82480000
.65290000
.74570000
.70040000
.20810000
.44480000
.82980000
.00120000
.28520000
.06530000
.93010000
.88530000
.41440000

TBP covalently grafted to C32Hi4

.07730000
.24640000
.12810000
.49860000
.27630000
.64810000
.04500000
.62560000
.96960000
.40810000
.55800000
.71840000
.75330000
.95970000
.36080000
.73180000
.64520000
.57960000
.89790000
.79870000
.89310000
.12250000
.52690000
.71330000

.80920000
.92480000
.80590000
.93250000
.81780000
.61360000
.67110000
.58540000
.66620000
.59700000
.59110000
.11230000
.90260000
.12920000
.93610000
.71560000
.80020000
.78840000
.66640000
.62750000
.44460000
.52290000
.43630000
.35960000

HF=-1772.7622435 hartrees

02

QOO0

.63247800
.44800200
.20164800
.88941700
.74883900
.52614800
.04188400

W wWwNhRPEPOoORELDN

.66065800
.39517900
.76352000
.41583400
.67326600
.28220100
.27815400
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.39592500
.20118600
.19957100
.40480500
.00246700
.98843400
.37163900
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.09593000
.50215900
.02689900
.93257800
.24084200
.17174500
.59979200
.30487800
.85742900
.64110400
.12398900
.80096100
.42916600
.518449500
.82185300
.51905300
.04379300
.06046600
.72273400
.04892800
.13509900
.54268000
.00707800
.42198700
.27728800
.43611800
.69385900
.43223900
.93938000
.95363000
.60637500
.30359500
.29607100
.64430500
.01217400
.40698200
.60484300
.26249900
.08817100
.11248100
. 76358500
.11989600
.78485300
.84633200
.16726900
.52150700
.47020900
.80824600
.57772400
.97254300
.98583200
.62827300
.32222900
.32535300
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.65550100
.45350000
.32723200
.40001900
.58095900
.74943100
.67275800
.91253800
.92945500
.25988800
.04885800
.58090900
.37931100
.88155600
.13168900
.48966200
.75443000
.33739000
.18775400
.14889900
.61602400
.37739100
.29077300
.57899300
.39013000
.20687100
.29010900
.72578100
.34818200
.80942100
.67010000
.10408700
.69471800
.81468200
.68461400
.58094100
.15458400
.77448400
.83288200
.34992400
.72536600
.54718000
.12236700
.23411600
.13490800
.36197600
.72393800
.27265700
.11513500
.16783200
.74146100
.28057600
.30745500
.80911400
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.06463900
.09876600
.10118400
.66509100
.60625500
.94071700
.15427300
.66213700
.40940500
.45433000
.02095500
.12364600
.56873400
.12560700
.63866500
.62987900
.08392300
.62109700
.15096500
.09382200
.12727500
.56651500
.41600900
.11859200
.98315000
.63582200
.25646100
.69180800
.45165000
.25274600
.77748500
.45950200
.64598000
.13346500
.83274300
.33398600
.13064000
.38841000
. 77734200
.94288500
.68815100
.86628700
.18082200
.07831000
.69408500
.40233100
.48927100
.19841100
.59046100
.67655100
.49062400
.77614300
.20172200
.99462200
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.64144300
.87745000
.19243400
.17022900
.48731700
.50261700
.96548100
.96674900
.66673100
.67018200
.18709000
.34924300
.58574500
.82721200
.42101500
.06288000
.09788600
.23614800
.53930600
.76032000

CsHi2 physisorbed on C3;Hi4

.36739600
.50045500
.99918000
.41231800
.98877500
.44343200
.43075800
.41997400
.44025200
.20571900
.46844800
.28070600
.58147500
.23275900
.70037600
.74771500
.23957600
.10211200
.07446200
.89452700

J
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.27757700
.98388200
.73306100
.17796400
.45823000
.30096500
.81772400
.38199800
.64803000
.67558000
.26404500
.73976500
.08084600
.59569100
.39995000
.16741000
.63604100
.42725800
.74049200
.26205400

DENELE 20 SN W S 2w SN ) 2

HF=-1424.6998372 hartrees

01

OO NOHNONONONONONONONONONONONS]

.26738900
.58777700
.15961600
.45390200
.15961600
.58777700
.96872700
.67243300
.96363300
.66725500
.08634800
.77201500
.09552300
.67243300
.96363300
.66725500

.03741500
.95138100
.76679900
.67392000
.76679900
.95138100
.46816900
.35679600
.45390900
.32774100
.10963300
.01671500
.13277600
.35679600
.45390900
.32774100

S8

.00000000
.23041600
.23364700
.00000000
.23364700
.23041600
.00000000
.23374300
.47219700
.71294100
.68271900
.49392200
.23058500
.23374300
.47219700
.71294100
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.08634800
.77201500
.09552300
.77251100
.45285100
.45285100
.16214900
.43721200
.93617800
.58418000
.26933700
.26933700
.58418000
.16214900
.43721200
.93617800
.35185900
.98278300
.47592200
.11868600
.35259300
.35259300
.11868600
.98278300
.47592200
.61616700
.85123100
.61616700
.85123100
.85199400
.55988800
.71278300
.56548400
.71278300
.56548400
.28090600
.11157700
.00400400
.93652300
.18731600
.23960100
.00400400
.11157700
.93652300
.23960100
.18731600
.16002000
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.10963300
.01671500
.13277600
.02884700
.66275600
.66275600
.74804600
.62285900
.41765500
.94219600
.03665800
.03665800
.94219600
.74804600
.62285900
.41765500
.17426000
.68627000
.31949500
.00536100
.17726400
.17726400
.00536100
.68627000
.31949500
.01495400
.15254300
.01495400
.15254300
.14347800
.62854200
.68149800
.61221300
.68149800
.61221300
.46769500
.60883000
.84598900
.59190300
.70377700
.48347200
.84598900
.60883000
.59190300
.48347200
.70377700
.70211300
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.68271900
.49392200
.23058500
.00000000
.47200100
.47200100
.71238600
.92788700
.92840300
.68240300
.49337200
.49337200
.68240300
.71238600
.92788700
.92840300
.00000000
.87226800
.87319000
.63310900
.48865600
.48865600
.63310900
.87226800
.87319000
.63352200
.48963700
.63352200
.48963700
.00000000
.00000000
.28140100
.55818400
.28140100
.55818400
.00000000
.28166400
.27092500
.46288200
.56069500
.62582200
.27092500
.28166400
.46288200
.62582200
.56069500
.00000000



TBP radical

HF=

o
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-545.6765516 hartrees

OO OO HFPORFRPRPFFOOODOOOOOOOo

.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.26343400
.26343400
.00000000
.26343400
.26343400
.00000000
.00000000
.00000000
.00000000
.89368200
.89368200
.26500400
.17672100
.29570700
.26500400
.29570700
.17672100
.00000000
.89368200
.89368200
.26500400
.17672100
.29570700
.26500400
.29570700
.17672100
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.23967200
.22979200
.00000000
.22979200
.23967200
.00000000
.59192500
.59192500
.42807700
.39574700
.39574700
.42807700
.39574700
.39574700
.16812900
.16812900
.00000000
.42262500
.88355700
.88355700
.37266300
.84933700
.57607900
.37266300
.57607900
.84933700
.42262500
.88355700
.88355700
.37266300
.84933700
.57607900
.37266300
.57607900
.84933700
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.34048200
.75923400
.38629500
. 75923400
.34048200
.33101200
.39963700
.39963700
.93454700
.00106500
.00106500
.93454700
.00106500
.00106500
.31806000
.31806000
.41728100
.40781100
.27883500
.27883500
.51071800
.28354000
.08637800
.51071800
.08637800
.28354000
.40781100
.27883500
.27883500
.51071800
.28354000
.08637800
.51071800
.08637800
.28354000



TBP-H

HF=
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-546.3611831 hartrees

0
0
0
0
0
0
0
0
0
1
1
0
1
1
0
0
0
0
0

PR NEOOODN

.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.26302400
.26302400
.00000000
.26302400
.26302400
.00000000
.00000000
.00000000
.00000000
.00000000
.89340500
.89340500
.26381000
.17659100
.29662700
.26381000
.29662700
.17659100
.00000000
.89340500
.89340500
.26381000
.17659100
.29662700
.26381000

W W NhNDNNORER PP O
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.23519700
.21460900
.00000000
.21460900
.23519700
.00000000
.58712600
.58712600
.42942300
.39135000
.39135000
.42942300
.39135000
.39135000
.15447800
.00000000
.15447800
.00000000
.42518500
.88575000
.88575000
.37061000
.84688500
.56677900
.37061000
.56677900
.84688500
.42518500
.88575000
.88575000
.37061000
.84688500
.56677900
.37061000
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.30433800
.71295800
.41032000
.71295800
.30433800
.37326300
.43453300
.43453300
.96957900
.03268300
.03268300
.96957900
.03268300
.03268300
.26831500
.50290700
.26831500
.46006000
.44039000
.31627500
.31627500
.54024900
.32060900
.05342000
.54024900
.05342000
.32060900
.44039000
.31627500
.31627500
.54024900
.32060900
.05342000
.54024900



C32Hi4

-1.
-2.

29662700
17659100

-3.
-2.

56677900
84688500

1.
-0.

05342000
32060900

HF=-1227.0537226 hartrees

01
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cloNoNoNoNoRoNoNoNohoNolNoNoNoRoNolololNolNololNolNo]

.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000
.00000000

.00000000
.23078900
.23407200
.00000000
.23407200
.23078900
.00000000
.23407200
.47289400
.71415900
.68355700
.49452600
.23078900
.23407200
.47289400
.71415900
.68355700
.49452600
.23078900
.00000000
.47289400
.47289400
.71415900
.92977200

512

.55750100
.87260400
.43172600
.71909600
.43172600
.87260400
.71909600
.43172600
.71627400
.43095000
.86669300
.55855800
.87260400
.43172600
.71627400
.43095000
.86669300
.55855800
.87260400
.55750100
.71627400
.71627400
.43095000
.69434000



C 0.00000000 -4.92977200 -0.69434000
C 0.00000000 -3.68355700 2.86669300
C 0.00000000 -2.49452600 3.55855800
C 0.00000000 2.49452600 3.55855800
C 0.00000000 3.68355700 2.86669300
C 0.00000000 3.71415900 1.43095000
C 0.00000000 4.92977200 0.69434000
C 0.00000000 4.92977200 -0.69434000
H 0.00000000 0.00000000 4.65073200
H 0.00000000 -5.87471100 1.24281600
H 0.00000000 -5.87471100 -1.24281600
H 0.00000000 -4.63421900 3.40533200
H 0.00000000 -2.49064200 4.65103500
H 0.00000000 2.49064200 4.65103500
H 0.00000000 4.63421900 3.40533200
H 0.00000000 5.87471100 1.24281600
H 0.00000000 5.87471100 -1.24281600
H 0.00000000 -4.63421900 -3.40533200
H 0.00000000 -2.49064200 -4.65103500
H 0.00000000 4.63421900 -3.40533200
H 0.00000000 2.49064200 -4.65103500
H 0.00000000 0.00000000 -4.65073200
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