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S1. Synthesis and spectroscopy data of compound 1  

 

A degassed solution of the dialkyne S1[1] (230 mg, 0.60 mmol) in toluene (2 mL) was added to a degassed solution of 
Co2(CO)8 (267 mg, 0.78 mmol) in toluene (6 mL), and the mixture was stirred at 110 °C during 30 min. Then, a degassed 
solution of the 1,2-bis(3-bromophenyl)ethyne S2[2] (302 mg, 0.9 mmol) in toluene (2 mL) was added dropwise during 
30 min. The reaction was stirred 16 h under argon atmosphere at 110 °C. The mixture was then cooled down to room 
temperature and the solvent was removed under reduced pressure. The residue was adsorbed on silica gel and purified 
firstly by column chromatography (SiO2, Hexane/CH2Cl2 : 7/3) and then by preparative TLC (SiO2, Hexane/CH2Cl2 : 7/3) 
to give the corresponding compound 1 (130 mg, 30%) as a white solid. M.p.: >300°C. 
Mixture of two atropisomers (55:45). 1H-NMR (500 MHz, CDCl3): δ = 7.56 (major isomer, t, J = 1.7 Hz, 1H), 7.50 (minor 
isomer, t, J = 1.7 Hz, 1H), 7.41 (dd, J = 7.6, 1.1 Hz, 2H), 7.31 – 7.24 (m, 1H), 7.17 – 7.08 (m, 3H), 7.04 (tt, J = 7.6, 1.9 Hz, 1H), 
7.01 – 6.95 (m, 3H), 6.95 – 6.88 (m, 2H), 6.87 – 6.77 (m, 4H), 6.64 – 6.53 (m, 2H), 6.51 – 6.44 (m, 2H), 6.36 (minor isomer, dt, 
J = 7.7, 1.3 Hz, 1H), 6.30 (major isomer, dt, J = 7.7, 1.3 Hz, 1H). 13C-NMR (126 MHz, CDCl3): δ = 200.2 (C), 200.0 (C), 146.0 
(C), 141.87 (C), 141.85 (C), 141.8 (C), 141.6 (C), 141.5 (C), 141.4 (C), 141.3 (C), 140.98 (C), 140.96 (C), 140.93 (C), 140.05 (C), 
140.02 (C), 140.0 (C), 135.97 (C), 135.96 (C), 135.95 (C), 134.5 (CH), 134.34 (C), 134.33 (C), 134.32 (C), 134.3(CH), 133.4 
(CH), 133.2 (CH), 133.0 (CH), 132.99 (CH), 132.97 (CH), 132.4 (CH), 132.11 (CH), 132.08 (CH), 130.43 (CH), 130.41 (CH), 
130.1 (CH), 130.0 (CH), 129.0 (CH), 128.9 (CH), 128.86 (CH), 128.73 (CH), 128.71 (CH), 128.66 (CH), 128.63 (CH), 128.59 
(CH), 128.57 (CH), 127.8 (CH), 127.7 (CH), 127.5 (CH), 127.49 (CH), 127.4 (CH), 127.38 (CH), 127.3 (CH), 126.9 (CH), 
126.8 (CH), 126.7 (CH), 126.67 (CH), 126.0 (CH), 125.8 (CH), 124.4 (CH), 124.34 (CH), 124.30 (CH), 121.2 (C), 121.1 (C), 
120.6 (C), 120.4 (C). IR (ATR):  1684, 1593, 1561, 1292, 1215, 748, 727, 716, 667, 638 cm-1. HR-MS (ESI-TOF): m/z calcd. 
for C43H27Br2O[M+H]+: 717.0429; found: 717.0419. 
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Figure S1. 1H NMR (500 MHz, CDCl3) spectrum of compound 1. 
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Figure S2. DEPT-135 NMR (126 MHz, CDCl3) (top) and 13C NMR (126 MHz, CDCl3) (bottom) spectra 
of compound 1. 

S2. XPS analysis 
Figure S3 shows the thermal evolution of the C 1s and Br 3d XPS core level peaks of 1, respectively. After the analysis 
carried out in the main text, further information can be extracted from the C 1s and Br 3d core level peaks. At RT, four 
components are present in the C 1s peak (Figure S3 a)), associated to the four C species in 1, namely C–H (blue 
component), C–C (green component), C-Br (purple component), and C=O (gold component). Interestingly, the area 
ratios are consistent with molecular stoichiometry. If the system is annealed at 435 K, two clear effects are observed. 
Firstly, there is an evident decrease in the total area of the C 1s signal, associated to the already mentioned multilayer 
desorption. Secondly, there is a decrease in the C–Br signal and a concomitant appearance of a small new component 
at 283.3 eV (cyan curve), which is characteristic of C atoms bound to metal atoms.[3] Consequently, molecular 
dehalogenation has started at 435 K and some of the so-formed C radicals are stabilized by the Au atoms of the surface. 
This result is in good agreement with previous similar studies of GNRs on Au(111).[4] As the system temperature is 
increased up to 625 K, there is a gradual interconversion of C–H signal into C-C one, thus indicating the formation of 
new C–C bonds upon surface-assisted cyclodehydrogenation, yielding the formation of the GNRs. Interestingly, the C-
O component is present at 625 K, thus confirming the presence of fluorenone units in the final GNRs. 
If we focus our attention on the thermal evolution of the Br 3d core level peak, we observe the characteristic behavior 
of molecular precursors giving rise to GNRs on Au(111). At RT, the peak is composed of a single component located at 
70.0 eV, as expected for Br atoms attached to the molecule. When the temperature is increased to 435 K, a new 
component at 67.7 eV appears, associated to Br atoms on the Au surface.[4] This second component increases its area as 
temperature is ramped from 435 K to 475 K, temperature at which it becomes the sole component, indicating a complete 
dehalogenation of the molecules. By rising the temperature above 475 K, this component decreases gradually up to its 
complete disappearance at 575 K as a consequence of Br desorption, in good agreement with reported desorption 
temperatures.[5]  
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Figure S3. Thermal evolution of the (a) C 1s and (b) Br 3d core level peaks. 
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