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1. Experimental details for the synthesis of porphyrin precursors
General methods
Commercial reagents were purchased from suppliers (Sigma-Aldrich, Fluorochem, Alfa Aesar, Thermo Scientific) and used as received unless otherwise stated. Anhydrous solvents, such as dichloromethane (DCM), N,N-dimethylformamide (DMF), tetrahydrofuran (THF) and acetonitrile, were purified using a MBraun MB-SPS-800 solvent purification system. Isopropanol (iPrOH) was distilled over CaH2. Reactions involving air- or moisture-sensitive compounds were carried out in oven-dried glassware under Ar atmosphere using standard Schlenk techniques. 
Thin-layer chromatography (TLC) was performed on Merck silica gel 60 F254-coated aluminum sheets, visualized under UV irradiation (λ = 254 and 365 nm) and/or stained with Hanessian’s stain. Column chromatography was carried out using Merck silica gel 60 (230-400 mesh) as the stationary phase.  
Nuclear magnetic resonance (NMR) spectra were recorded on Varian Mercury 300 MHz, Bruker Avance DRX 500 and Bruker NEO 750 MHz spectrometers using CDCl3 as the deuterated solvent. Comprehensive characterization was achieved through 1H, 13C steady-state free precession (ssfp), and distortionless enhancement by polarization transfer (DEPT-135) experiments. Chemical shifts (δ) are reported in parts per million (ppm) relative to residual solvent signals (CDCl3, 1H, δ = 7.26 ppm) and coupling constants (J) are reported in hertz (Hz).
High-resolution mass spectrometry (HRMS) measurements were performed using a Bruker micrOTOF system equipped with an atmospheric pressure chemical ionization (APCI) probe and a time-of-flight (TOF) mass analyzer. Matrix-assisted laser desorption/ionization time-of-flight (MALDI-TOF) mass spectra were recorded on a Bruker Autoflex MALDI-TOF/TOF instrument, in the reflector positive (RP) mode, using trans-2-(3-(4-(t-butyl)phenyl)-2-methylallylidene)malononitrile (DCTB) in THF as the matrix.


Synthesis of porphyrin precursors

Synthesis of 1,9-bis(N,N-dimethylaminomethyl)dipyrromethane (9)

Following a standard procedure,1 paraformaldehyde (1.54 g, 51.28 mmol) and freshly distilled pyrrole (100 equiv., 356 mL, 5.13 mol, 0.14 M) were combined in a reaction vessel and degassed with a stream of Ar for 15 min at room temperature (RT). The mixture was heated to 55 °C, and InCl3 (0.10 equiv., 1.13 g, 5.13 mmol) was added. The reaction was stirred in the dark for 2.5 h. Afterward, the heat source was removed, and NaOH (3 equiv., 6.15 g, 153.84 mmol) was added. The mixture was stirred for 1 h, then filtered under vacuum, and pyrrole was removed under reduced pressure. The crude product was purified by column chromatography (SiO2, hexane/DCM/ethyl acetate, Hex/DCM/EtOAc, 7:2:1), affording 2,2′-dipyrromethane as a white solid (3.30 g, 44%). Next, 2,2′-dipyrromethane (100 mg, 0.68 mmol) was dissolved in dry DCM (7 mL, 0.10 M) and treated with N,N-dimethylmethyleneammonium iodide (Eschenmoser’s reagent, 2.16 equiv., 272 mg, 1.47 mmol).2 After 1 h, a saturated solution of K2CO3 (10 mL) was added, and the mixture was stirred for 2 min at RT. The organic layer was then extracted, dried over MgSO4, and concentrated to dryness. Addition of hexane afforded 1,9-bis(N,N-dimethylaminomethyl)dipyrromethane (9) as a pale-yellow solid (147 mg, 82%). The spectroscopic data of 9 match with those reported in literature.2
1H-NMR (300 MHz, RT, CDCl3, Figure S1) δ (ppm): 8.17 (s, 2H, NH), 5.86 (d, J = 10.5 Hz, 4H, Hb,c), 3.89 (s, 2H, Ha), 3.33 (s, 4H, Hd), 2.17 (s, 12H, CH3).2

Synthesis of 1,2,3,7,8,9-hexahydrodicyclopenta[b,i]anthracene (10)


Compound 10 was synthesized by adapting a previously reported procedure.3,4 Briefly, to a stirred solution of compound 13 (2.00 g, 7.29 mmol) in dry CH3CN/DCM (70:5 mL, 0.097 M), freshly distilled trimethylsilyl chloride (TMSCl, 6 equiv., 5.55 mL, 43.74 mmol) and anhydrous NaI (6 equiv., 6.56 g, 43.74 mmol) were sequentially added. The reaction mixture was stirred in the dark at RT for 3 h, under inert atmosphere. The reaction was then quenched by addition of an aqueous solution of Na2S2O5 (5%, 100 mL). The mixture was extracted with DCM/H2O, and the organic layer was concentrated under reduced pressure. The crude product was passed through a short SiO2 plug using DCM as the eluent. The resulting yellow solid was transferred to a round-bottom flask containing freshly distilled isopropanol (iPrOH, 243 mL, 0.03 M) and heated to 90 °C. Subsequently, NaBH4 (10 equiv., 2.76 g, 72.90 mmol) was added portionwise under Ar, and the reaction was stirred for 16 h. After cooling to RT, the reaction was quenched with HCl (100 mL, 6 M). Following extraction with DCM/H2O, removal of the solvent under reduced pressure afforded 1,2,3,7,8,9-hexahydrodicyclopenta[b,i]anthracene (10) as a white solid (1.49 g, 79%). The spectroscopic data of 10 are in agreement with those reported in the literature.4


Synthesis of 1,2,3,7,8,9-hexahydrodicyclopenta[b,i]anthracene-5-carbaldehyde (11)

To a solution of 10 (266 mg, 1.03 mmol) in DCM (15 mL, 0.07 M), dichloromethyl methyl ether (CH3OCHCl2, 20 equiv., 1.86 mL, 20.6 mmol) and TiCl4 (4 equiv., 0.451 mL, 4.12 mmol) were added simultaneously at RT. The reaction mixture was stirred for 15 min, then quenched by the addition of HCl (100 mL, 6 M). The resulting mixture was extracted with DCM/H2O, and the organic layer was separated and concentrated under reduced pressure. The 1,2,3,7,8,9-hexahydrodicyclopenta[b,i]anthracene-5-carbaldehyde (11) was obtained as a yellow-brown solid (272 mg, 92%).
1H-NMR (750 MHz, RT, CDCl3, Figure S2), δ (ppm): 11.40 (s, 1H, CHO), 8.76 (s, 2H, Ha), 8.37 (s, 1H, Hb), 7.71 (s, 2H, Hc), 3.10 (t, J = 7.3 Hz, 4H, CH2), 3.05 (t, J = 7.3 Hz, 4H, CH2), 2.14 (p, J = 7.3 Hz, 4H, CH2).
13C-NMR (750 MHz, CDCl3, Figure S3), δ (ppm): 193.4 (CHO, 1 x CH), 147.6 (2 x C), 143.0 (2 x C), 134.1 (1 x CH), 132.0 (2 x C), 130.6 (2 x C), 123.2 (1 x C), 122.8 (2 x CH), 117.2 (2 x CH), 33.4 (2 x CH2), 32.4 (2 x CH2), 26.2 (2 x CH2).
HRMS (APCI-TOF-probe, Figure S4) for C21H18O ([M+H]+) Calcd.: 287.1430; Found: 287.1431.


Synthesis of 5-(1,2,3,7,8,9-hexahydrodicyclopenta[b,i]anthracene)dipyrromethane (12)
Compound 11 (345 mg, 1.20 mmol) and MgBr2 (0.5 equiv., 110 mg, 0.60 mmol) were dissolved in freshly distilled pyrrole (100 equiv., 8.3 mL, 120.00 mmol, 0.14 M). The reaction mixture was stirred vigorously under Ar atmosphere and in the absence of light. After 30 min, the reaction was quenched by the addition of NaOH (10 equiv., 480 mg, 12.00 mmol) and stirred for an additional 30 min. The solvent was then removed under reduced pressure, and the crude product was passed through a short SiO2 plug using DCM as the eluent. The intermediate was obtained as a yellow material and used directly in the subsequent porphyrin synthesis without further purification due to its limited stability (334 mg, 69%).
1H-NMR (300 MHz, RT, CDCl3, Figure S5), δ (ppm): 8.28 (s, 1H), 7.89 (bd, J = 16.0 Hz, 4H), 7.78 (s, 2H), 7.02 (s, 1H), 6.56 (m, 1H), 6.17 (m, 4H), 3.02 (t, J = 7.0 Hz, 4H), 2.91 (t, J = 7.2 Hz, 4H), 2.04 (p, J = 7.6 Hz, 4H).
HRMS (APCI-TOF-probe, Figure S6) for C29H26N2 ([M]+●) Calcd.: 402.2091; Found: 402.2099.

Synthesis of 5-(1,2,3,7,8,9-hexahydrodicyclopenta[b,i]anthracen-5-yl)porphyrin (1)


Following a modified literature procedure,2 compound 9 (166 mg, 0.64 mmol) and compound 12 (1 equiv., 258 mg, 0.64 mmol) were dissolved in EtOH (64 mL, 0.01 M) at RT and treated with an excess of anhydrous Zn(OAc)2 (10 equiv., 1.174 g, 6.40 mmol). The reaction mixture was heated to reflux and stirred vigorously under Ar atmosphere for 2 h. After cooling to RT, 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ, 3 equiv., 436 mg, 1.92 mmol) was added, and the mixture was stirred for an additional period of 16 h. Then, the reaction was quenched by addition of triethylamine (Et3N, 2.5 equiv., 0.223 mL, 1.60 mmol), and the solvent was removed under reduced pressure. The resulting dark residue was purified by a short column (SiO2, DCM). The red fractions were combined, dissolved in CHCl3 (4 mL) and decomplexed by dropwise addition of trifluoroacetic acid (TFA, 1.5 mL). After 15 min, the mixture was neutralized with NaOH and the organic phase was isolated by extraction with DCM/H2O. Final purification by preparative thin-layer chromatography (PTLC, SiO2, Hex/DCM, 6:4) and successive washing with CH3OH (5 × 1.5 mL) and Hex (1 × 1.5 mL) afforded 5-(1,2,3,7,8,9-hexahydrodicyclopenta[b,i]anthracen-5-yl)porphyrin (1) as a red solid (6 mg, 2%).
[bookmark: _Hlk219324185]1H-NMR (750 MHz, RT, CDCl3, Figure S7), δ (ppm): 10.32 (s, 1H, Hmeso), 10.31 (s, 2H, Hmeso), 9.51 (s, 4H, Hβ), 9.22 (d, J = 6.8 Hz, 2H, Hβ), 8.76 (s, 1H, Ha), 8.54 (d, J = 6.8 Hz, 2H, Hβ), 8.06 (s, 2H, Hb), 6.71 (s, 2H, Hc), 3.04 (t, J = 11.0 Hz, 4H, CH2), 2.31 (t, J = 12.0 Hz, 4H, CH2), 1.86 (p, J = 10.9 Hz, 4H, CH2), -3.27 (s, 2H, NH).
13C- ssfp-NMR-DEPT (500 MHz, RT, CDCl3, Figure S8), δ (ppm): 143.7 (C), 142.6 (C), 135.3 (C), 133.6 (C), 131.8 (CH), 131.4 (CH), 130.6 (C), 126.8 (CH), 122.3 (CH), 121.7 (CH), 116.6 (C), 104.6 (CH), 104.1 (CH), 32.5 (CH2), 26.1 (CH2). 
HRMS (APCI-TOF-probe, Figure S9) for C40H30N4 ([M]+●) Calcd.: 566.2465; Found: 566.2471.

Complexation with Co(II): synthesis of 5


1 (2 mg, 3.53 ˣ 10-3 mmol) was dissolved in chlorobenzene (2 mL, 1.8 mM) and anhydrous Co(OAc)2 (10 equiv., 6.3 mg, 3.53 ˣ 10-2 mmol) was added. The reaction mixture was heated to reflux and stirred for 1 h. After cooling to RT, the mixture was worked up by extraction (DCM/H2O). The organic phase was collected and dried over MgSO4, and concentrated under reduced pressure to afford the Co(II)-complexed porphyrin, 5, as a red solid (2 mg, 91%).
HRMS (APCI-TOF-probe, Figure S10) for C40H28CoN4 ([M]+) Calcd.: 623.1640; Found: 623.1655.






Spectroscopic data
[image: ]
Figure S1 | 1H NMR of compound 9 (CDCl3, 300 MHz, RT).
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Figure S2 | 1H NMR of compound 11 (CDCl3, 750 MHz, RT).

[image: ]
Figure S3 | 13C-NMR-DEPT spectra of compound 11 (CDCl3, 750 MHz, RT).
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Figure S4 | HRMS (APCI-TOF-probe) for compound 11: C21H18O ([M+H]+).
[image: ]
Figure S5 | 1H NMR of compound 12 (CDCl3, 300 MHz, RT).
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Figure S6 | HRMS (APCI-TOF-probe) for compound 12: C29H26N2 ([M]+●).
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Figure S7 | 1H NMR of compound 1 (CDCl3, 750 MHz, RT).

[image: ]
Figure S8 | 13C-ssfp-NMR-DEPT spectra of 1 (CDCl3, 500 MHz, RT).


[image: ]
Figure S9 | HRMS (APCI-TOF-probe) for 1: C40H30N4 ([M]+●).
[image: ]
Figure S10 | HRMS (APCI-TOF-probe) for 5: C40H28CoN4 ([M]+).



2. Room temperature deposition of precursor 1 on Au(111)
[image: ]
[bookmark: _Hlk135655805]Figure S11 | Deposition of precursor 1 on Au(111) held at room temperature. a, b. Overview STM images of the Au(111) surface after deposition of precursor 1 on Au(111) held at room temperature (Vb = 0.9 V, It = 10 pA, scale bar = 10.0 nm and Vb = 0.9 V, It = 10 pA, scale bar = 4.0 nm, respectively). c. High-resolution STM image of an individual intact and non-planar molecule (Vb = 0.9 V, It = 10 pA, scale bar = 6.8 Å, respectively). d, e. Simulated adsorption geometry and corresponding simulated STM image (scale bar = 0.5 Å) of 1, respectively. The match between experimental and simulated STM images of 1 is excellent. 


3. Statistical distribution of oligomers of 3 upon deposition of 1 on Au(111) held at room temperature and subsequent annealing to 125 º°C 
[image: ]
Figure S12 | Formation and length distribution of short oligomers of 3 upon annealing to 125 °C a submonolayer coverage of 1 on Au(111) held at room temperature. a. Overview STM image showing the formation of oligomers of 3 on Au(111) (Vb = 0.5 V, It = 50 pA). b. High resolution STM image of selected oligomers of 3 (Vb = 0.5 V, It = 50 pA). c. Histogram showing the length distribution of the oligomers of 3. The oligomer length distribution is strongly biased towards short oligomers, with dimers of 3 being the most abundant species and a progressively decreasing population for increasing oligomer length. 



4. Bond-length alternation analysis of the indenyl coupling
[image: ]
Figure S13 | Experimental bond-length alternation analysis of the indenyl coupling between two monomers comprising polymer 3. a, b. Experimental nc-AFM image of a section of polymer 3. Black dots indicate the positions of the carbon atoms involved in the indenyl coupling. In panel b, the chemical structure of the indenyl coupling motif is superimposed on the nc-AFM image; red lines indicate longer single bonds, whereas green lines denote shorter bonds, assigned as double bonds. c. Simulated nc-AFM image of a similar polymer segment, in excellent agreement with experiments. d. Corresponding chemical scheme of c.


5. Tentative resonant forms of a polymer 3
[image: ]
Figure S14 | Tentative resonant forms and plausible passivation by hydrogen of polymer 3. Left panel: Closed-shell resonant form of polymer 3. Middle panel: Diradicalic resonant form of polymer 3, featuring one Clar’s sextet per monomer, with radicals localized at the termini. Right panel: Passivation by residual atomic hydrogen of the radicalic termini, while preserving one Clar’s sextet per monomer.

The polymerization of 1 via indenyl coupling adopts a dominant resonant form that promotes the maximization of Clar’s sextets already at the dimer stage, with the two terminal radicals being passivated by residual hydrogen atoms.

6. Telegraphic signal of the current
[image: ]
Figure S15 | Telegraphic signal measured at the cavity of a monomer (2) and at the central cavity of a linear trimer of 3. a. Overview STM image (Vb = 0.5 V, It = 50 pA, scale bar = 2.2 nm), zoom-in constant-height image of an individual species, 2 (Vb = 5 mV, It = 50 pA, scale bar = 1.6 nm), and telegraphic noise at the position indicated in the previous panel. b. Overview STM image (Vb = 0.5 V, It = 50 pA, scale bar = 4.0 nm), zoom-in constant-height image of a linear trimer of 3 (Vb = 5 mV, It = 50 pA, scale bar = 1.0 nm), and telegraphic noise at the position indicated in the previous panel (STM set point for the telegraphic signal graph: monomer (1 V, 150 pA) and trimer (1 V, 50 pA)).




7. Temperature evolution: RT deposition, 100 °C, 125 °C, 150 °C and 200 °C
[image: ]
Figure S16 | Polymer length increase by augmenting the annealing temperature. a, b, c, d, e. Overview STM images obtained after the deposition of precursor 1 with the substrate at room temperature (panel a. Vb = 0.9 V, It = 10 pA, scale bar = 10 nm), and subsequent post-annealing at 100 °C (Vb = -1.5 V, It = 10 pA, scale bar = 10 nm), 125 °C (Vb = 0.5 V, It = 50 pA, scale bar = 20 nm), 150 °C (Vb = 0.5 V, It = 50 pA, scale bar = 20 nm) and 200 °C (Vb = 0.5 V, It = 50 pA, scale bar = 10 nm), respectively.






8. Deposition of 1 on Ag(111) 
[image: ]
Figure S17 | Indenyl coupling on Ag(111). a. Large scale STM image showing the oligomers formed upon annealing species 1 on Ag(111) at 200 °C (Vb= 0.4 V, It= 340 pA, scale bar = 10 nm). b. Zoomed-in STM image of a planarized monomer, dimer and tetramer featuring the target indenyl coupling (Vb= 0.2 V, It= 120 pA, scale bar = 2 nm). c. STM topography of a pentamer with the terminal unit linked via a non-linear indenyl coupling scheme (Vb= 0.3 V, It= 150 pA, scale bar = 1.6 nm). 





9. Deposition of 1 on Au(111) and subsequent post-annealing at 250 °C, and statistical comparison of Au self-metallation at 200 °C and 250 °C
[image: ]
Figure S18 | Deposition of 1 on Au(111) and annealing to 250 °C.  a, b. Overview STM images acquired after deposition of precursor 1 on Au(111) and subsequent annealing to 250 °C (Vb = 0.5 V, It = 50 pA, scale bar = 10 nm, and Vb = 0.5 V, It = 20 pA, scale bar = 5 nm, respectively).  c. Constant-height STM image of a linear polymer of 3, showing that 13 out of 21 porphyrin centers are self-metallated by Au adatoms (Vb = 5 mV, It = 50 pA, scale bar = 1.7 nm). d, e. Constant-height STM image and corresponding nc-AFM image of a section of a polymer in which two free-base centers (upper) and two Au-metalated centers (lower) are resolved. f. Histogram of the metalation of polymer 3 synthesized at annealing temperatures of 200 °C and 250 °C, respectively.

10. Room temperature deposition of precursor 5 on Au(111) and subsequent post-annealing at 100°C
[image: ]
Figure S19 | Formation of individual Co-metallated and planarized porphyrins, 6. a, b. Constant-current STM images acquired after deposition of precursor 5 on Au(111) and subsequent annealing to 100 °C, showing the formation of individual planar species (Vb = -0.5 V, It = 20 pA, scale bar = 3.0 nm, and Vb = -0.5 V, It = 20 pA, scale bar = 1.2 nm, respectively). c. Zoom-in constant-height STM image showing the formation of the cyclodehydrogenated species, while indenyl coupling has not yet occurred (Vb = 5 mV, It = 50 pA, scale bar = 5.4 Å). 


11. Co deposition onto polymers of 3 
[image: ]
Figure S20 | Overview and high-resolution STM and nc-AFM images of the sample after Co dosing on 3. a. Overview STM image of the sample after deposition of precursor 1, post annealing to 200 °C and subsequent Co deposition (Vb = 0.5 V, It = 150 pA, scale bar = 10 nm). b. High-resolution STM image of a polymer (Vb = -1.5 V, It = 50 pA, scale bar = 2.8 nm). c. High-resolution constant-height STM and corresponding nc-AFM images of selected polymer regions after Co deposition. Upper panels (constant-height image; Vb = 5 mV, It = 50 pA, scale bar = 1.1 nm. nc-AFM image; Z-offset: 130 pm above STM set point: 5 mV, 50 pA. Scale bars = 1.1 nm), and bottom panels (constant-height image; Vb = 5 mV, It = 50 pA, scale bar = 6 Å. nc-AFM image; Z-offset: 95 pm above STM set point: 5 mV, 50 pA. Scale bars = 6 Å). The STM and nc-AFM contrasts are consistent with Co incorporation into the porphyrin cavities. The corresponding chemical structures are also shown.

12. Evolution of the electronic structure upon polymerization of precursor 1 on Au(111) 
[image: ]
Figure S21 | Electronic characterization of an isolated monomer 2, and a dimer and a trimer of 3. a-c. High-resolution constant-height STM and nc-AFM images, together with dI/dV point spectra and selected dI/dV maps for an isolated monomer 2, a dimer of 3 and a linear trimer of 3, respectively. Vertical lines are positioned in energy with respect to the dI/dV maps shown in Figure S22. 



13. dI/dV mapping of 2, and a dimer and a trimer of 3
[image: ]
Figure S22 | Experimental dI/dV maps of an isolated monomer 2, and a dimer and a trimer of 3. The left, middle and right sets of maps correspond to the monomer 2, dimer 3, and trimer 3, respectively. The experimental dI/dV maps were acquired in constant-current mode at the indicated bias voltages (from -0.95 to 0.95 eV). 



14. dI/dV mapping of a section of polymer 3 
[image: ]
Figure S23 | Experimental and corresponding simulated dI/dV maps of a section of polymer 3. Constant-current STM image of a segment of a polymer 3. Experimental constant-current dI/dV maps acquired at the indicated bias voltages (from -0.95 to 0.95 eV). Corresponding simulated dI/dV maps are shown adjacent to selected experimental maps for comparison, showing good agreement between experiment and theory.

15. High-resolution STM and nc-AFM imaging of a Co-metallated cyclic trimer, 8
[image: ]
Figure S24 | STM and nc-AFM characterization of the Co-metallated cyclic porphyrin trimer, 8. a. Overview STM image showing a cyclic trimer 8 together with one-dimensional polymeric structures (Vb = 0.35 V, It = 50 pA, scale bar = 6 nm). b. High-resolution constant-current STM image of the Co-metallated cyclic trimer, 8 (Vb = 0.15 V, It = 50 pA, scale bar = 7 Å). c, d. Corresponding constant-height STM image (Vb = 5 mV, It = 50 pA, scale bar = 7 Å), showing the three Co centers as pronounced central protrusions, and nc-AFM image (Z-offset: 160 pm above STM set point: 5 mV, 50 pA. Scale bar = 6 Å), revealing the molecular structure and the three Co centers as dark features, respectively.


16. dI/dV mapping of the free-base cyclic trimer, 4
[image: ]
Figure S25 | Experimental and corresponding simulated dI/dV maps of the free-base cyclic trimer, 4. Constant-current STM image of a cyclic trimer, 4. Experimental constant-current dI/dV maps acquired at the indicated bias voltages (from -0.75 to 0.75 eV). Corresponding simulated dI/dV maps are shown adjacent to selected experimental maps for comparison, showing good agreement between experiment and theory. 


17. Aromaticity analysis: NICSzz Mapping and Magnetically Induced Ring Currents
The aromatic character of the free-base cyclic trimer 4 was investigated using complementary nucleus-independent chemical shift (NICS) and anisotropy of the induced current density (AICD) analyses. Spatially resolved NICSzz(1) maps were obtained from Gaussian 16 calculations at the B3LYP/def2-TZVP level of theory. The quasi-planar molecular structure was oriented with its average molecular plane coinciding with the XY plane (z = 0). A dense two-dimensional rectangular grid of ghost atoms (Bq) was generated at z = 1.0 Å, parallel to the molecular plane. The grid spacing was selected to achieve high spatial resolution while maintaining sufficient separation between neighbouring ghost atoms to avoid numerical instabilities. The lateral dimensions of the grid were extended to encompass the entire cyclic trimer and its surrounding region, allowing the magnetic response to be mapped across the complete conjugated framework. At each grid point, the out-of-plane component of the magnetic shielding tensor was extracted, with NICSzz defined as the negative of the corresponding σzz component. The resulting values were used to construct the spatially resolved NICSzz(1) colour maps. The magnetically induced current density was subsequently analysed using the AICD 3.0.4 program, employing magnetic-response data obtained from Gaussian calculations within the continuous set of gauge transformations (CSGT) formalism. The resulting current-density isosurfaces and vector fields were used to visualize the principal diatropic and paratropic current pathways across the conjugated molecular framework.
[image: ]
Figure S26 | Aromatic characterization of the free-base cyclic trimer 4. (a) Top and side views of the molecular structure, highlighting its quasi-planar geometry. (b) AICD isosurfaces and current-density vectors illustrating the magnetically induced current distribution, with representative diatropic pathways indicated in blue. (c) Spatially resolved NICSzz(1) map calculated at 1.0 Å above the molecular plane (blue: negative values; red: positive values).
[bookmark: _Hlk238585916]
Quantitative Analysis of Magnetically Induced Ring Currents. To complement the qualitative AICD and NICSzz analyses, the magnetically induced current density was quantitatively evaluated for the free-base cyclic trimer. The current-density tensor generated from the Gaussian CSGT calculation was reconstructed on the three-dimensional Cartesian grid employed for the AICD analysis (110 × 98 × 11 grid points). For an external magnetic field applied perpendicular to the molecular plane, the corresponding induced current-density vector field was obtained. The current strengths associated with the different conjugated pathways were determined by integrating the induced current density through cross-sectional surfaces-oriented perpendicular to the selected current channels. Thus, rather than integrating the scalar AICD isosurface, the physically relevant flux of the induced current density was evaluated according to . Here, Jind represents the magnetically induced current-density vector, S is the selected integration surface, and n is its unit normal vector. The integrated current strengths were normalized to the magnitude of the externally applied magnetic field and are reported in nA T-1. Several slightly displaced equivalent integration planes were considered for each pathway to assess the sensitivity of the calculated current strength to the precise position of the integration surface. The approximate threefold symmetry of the molecule provides an additional internal consistency check, since equivalent integration surfaces across the three porphyrinic subunits should yield closely comparable current strengths. The quantitative analysis identifies the three porphyrinic macrocycles as the preferential diatropic current pathways. Integrated diatropic current strengths of 23.53, 24.00, and 24.41 nA T⁻¹ were obtained for the three subunits, respectively, corresponding to an average value of 23.98 ± 0.44 nA T⁻¹. Small opposing local contributions of approximately 1.3 nA T⁻¹ were identified within the corresponding integration regions, resulting in net current strengths of 22.23, 22.70, and 23.08 nA T⁻¹, respectively. The small dispersion among the three approximately symmetry-related subunits, of around 2%, provides an internal consistency check for both the numerical integration procedure and the assignment of the corresponding current pathways. These results establish that the pronounced diatropic circulation observed around the porphyrinic subunits in the AICD representation corresponds to a strong and essentially equivalent macrocyclic aromatic response in all three units.
A diatropic current was also identified along the external perimeter of the complete molecular framework. Integration through three approximately symmetry-related cross-sections of this peripheral pathway yielded an average current strength of 10.62 ± 0.22 nA T⁻¹. The close agreement among the three evaluated sections supports the assignment of an extended peripheral current, consistent with the circulation identified in the AICD representation. Nevertheless, its magnitude is substantially smaller than that obtained for the individual porphyrinic macrocycles. Specifically, the peripheral current corresponds to approximately 44% of the average local diatropic current, or, equivalently, the local macrocyclic currents are approximately 2.3 times stronger than the peripheral contribution.
These quantitative results refine the hierarchical aromaticity picture emerging from the AICD and NICSzz analyses. Although the cyclic trimer sustains diatropic circulation at different spatial scales, the corresponding pathways contribute with markedly different intensities. The dominant magnetic response originates from the three essentially equivalent porphyrinic macrocycles, whereas a weaker diatropic circulation extends along the complete molecular perimeter. The electronic structure is therefore best described as a multi-circuit conjugated framework characterized by strong local macrocyclic aromaticity, accompanied by a secondary global peripheral aromatic contribution. Quantitative integration of the induced current density thus provides a numerical basis for distinguishing the preferential aromatic pathways from the weaker, long-range circulation identified through the qualitative magnetic-response analyses.
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