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- Supporting Information -

Experimental section

Synt hesi s and Characteri zation.
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4- Et hynyl phenyl aniline
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In a 250 nL two necked flask, 4-ethnyl phenylnitrobenzene
(8.5 ng, 0.038 mmol) was suspended in concentrated HC
(50 nL). The mxture was heated up to 60 °C under
stirring to get a honpbgenous suspension. Then, tin powder
(5 g, 42 mmol) was added slowy and the mxture was
stirred at 60 °C for 6 h. After this period, a TLC showed
conplete conversion of the starting material and the
solution was poured into 250 nm. of ice (HO and stirred
to get a yellow suspension. Aqueous solution of NaCOH

(10%9 was added to basify the suspension to pH 14. The
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crude was extracted with EtOAc (3 x 100 L), the conbi ned
organic layers were dried over MSQ, filtered and the
solvents renoved under reduced pressure. Mp.: 126-128
°C. Yield: 99% !H NWR (400 MHz, GDs, 25 °C) 5 (ppm
7.50-7.48 (m 2H, Hy), 7.34-7.32 (m 5H, H, H, H), 6.63
(d, J = 8 Hz, 2H, H,), 3.83 (br, 2H H): *C NWR (100
MHz, CDClz, 25 °C) & (ppm) 146.6, 133.0, 131.4, 128.3,
127. 7, 124. 0, 114. 8, 112. 7, 90.2 (overlap of two
signal s). Al | ot her spectroscopi c and anal yti cal
properties were identical to those reported in the
literature (G Adjabeng, T. Brenstrum C. S. Franpton, A
J. Robertson, J. Hillhouse, J. MNulty, A Capretta, J.

O g. Chem 2004, 69, 5082-5086).

B-Trinmesityl-N-tri (4-ethynyl phenyl phenyl ) borazi ne (2)



In a flanme-dried 25 nlL Schlenk flask, anhydrous 4-
et hynyl phenyl aniline (773 ng, 4 mol) was diluted with 4
nmnL of anhydrous toluene and cooled to -5 °C (ice-salt
bath). Then B3 (4.8 n, 4.8 mol, 1M solution in
tol uene) was added dropwi se yielding a white precipitate.
The septum was changed for a dry condenser topped by a
CaCl , tube. The reaction mxture was heated up to reflux
overnight. After this period the flask was cooled down
and subject to three freeze-to-thaw cycle to renove the
HCO. In parallel, in a flame-dried 50nL Schlenk flask,
MesBr (877 nmg, 4.4 mol) was diluted with 15 nL of
anhydrous THF. The solution was cooled down to -78 °C and
freshly titrated n-BuLi (3.4 nm, 4.8 mmol) was added
dropwi se. The flask was allowed to warmup to 0 °C for 1
h. The color changed from transparent to |ight vyellow.
The borazole was cannul ated dropwise to the lithiate at O
°C and allowed to react at r.t. After 17 h the reaction
was quenched by H,O The aqueous |ayer was extracted with
EtOAc (3 x 20 nL). The conbined organic |ayers were dried
over MSQy, filtered and the solvents renoved under
reduced pressure. The crude was purified by silica gel
chromat ography, CHX/CH,O, (1:1) Rf: 0.5, to afford a
white solid (195 ng, 15% yield). Mp.: >300 °C. 'H NWR
(400 MHz, GsDs, 25 °C) & (ppm) 7.24-7.22 (m 6H, Hy), 6.99
(d, J = 8 Hz, 6H H), 6.95 (d, J = 8 Hz, 6H, H,), 6.87-
6.85 (m 9H, H.,, H), 6.42 (s, 6H H), 2.31 (s, 18H H),
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1.80 (s, 9H, H): ¥C NWR (100 MHz, GCDs, 25 °C) o (ppm
146.5, 137.2, 137.1, 131.4, 130.6, 128.1, 127.8, 127.4,
127.0, 123.7, 119.9, 89.7, 89.6, 23.0, 20.9 (the *C
resonance corresponding to the carbon atom bonded to the
boron atom is not observed due to the quadrupolar
rel axation effect). B NWR (128 Miz, CDCO3 25 °C) o
(ppm) 37.4 (br). Solid-state IR (KBr) v (cm?!) 2916 (CH
aromatic), 1510, 1356 (B-N) 1301, 836, 754. HRVs (MALDI,

mz): [M'] calc. for CsHsoNsBs, 963.5066; found, 963.5086.
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Scanni ng Tunnel ling M croscopy experinments.

The Au(111) and Cu(111) substrates were cleaned by
repeated cycles of Ar+ sputtering (1 keV, 15 pA/cnt for
15 mn) followed by sanple annealing (870 K, peak
pressure of 2.10° mbar, for 5 nin). The UHV transfer of
mol ecules 1 and 2 onto the single crystal netal surfaces
mai ntai ned either at RT or at 140 K was achi eved by neans
of conventional thermal sublimtion from a Knudsen cell.
The cell tenperatures were 553 K and 443 K for nol ecul es
1 and 2, respectively. The experinental data were
acquired on a Createc LT-STM system at 77 K with a base
pressure of 4.10°* nbar. Al STM images were typically
recorded with a sanple bias of 1.8 V and a tunneling
current of 4.10 A and were subsequently processed using
the WXM software (I. Horcas, R Fernandez, J. M Gonez-

Rodriguez, J. Colchero, J. Gonez-Herrero, A M Baro, Rev.

Sci. Instrum 2007, 78, 013705).



Figure SI6. Symretry of the supranolecular structures
formed by borazine 2 on Au(11l), (a) and (b), and on
Cu(111), (c) and (d). Wile on Au(1l1ll) the relative
position of adjacent nolecules causes organisational
chirality, on Cu(111) the two different structures are
obtained by reflection with respect to the (111) pl ane and
are nost probably due to two equivalent nolecular

absorption configurations.



Mol ecul ar dynami cs cal cul ati ons.

Cl assi cal nmol ecul ar dynam cs si mul ati ons wer e
carried out with the LAMWS package (S. Plinmpton, J.
Conmp. Phys. 1995, 117, 1-19), using the Universal Force-
Field (UFF) to nodel the geonetry and the internolecul ar
interactions of organic-substituted borazines 1 and 2 (A
K. Rappé et al., J. Am Chem Soc. 1992, 114, 10024).

Interactions at the netal-organic interface were
nodel l ed accordingly to a semenpirical force-field
fitted from desorption experinents and MP2 cal cul ations
of sinple hydrocarbons adsorbed on Au(111) (F. lori et
al., J. Conput. Chem 2009, 30, 1456). This force-field
paranet eri sati on was assuned to remain valid also for the
Cu(111) surface, since experinental adsorption energies
of m-conjugated hydrocarbons - e.g., ethylene and benzene
- on Cu(l1l) (S. Lukas et al., J. Chem Phys. 2001, 114,
10123) and Au(111) surfaces (S. Wtterer et al., J. Phys.
Chem B 1998, 102, 9266) are nearly matching. W note
that recent quantum nechanical investigations of benzene
adsorption on Au(111l) and Cu(11l1l) estimated the binding
energy to be slightly higher on the latter substrate (by
~0.1 eV/nolecule) (W Liu et al., New J. Phys. 2013, 15,
053046). Cbviously, this level of analysis is precluded
for systens in the thousand atom size scal e. However, the

predi cted higher adsorption energy of benzene on Cu(111)
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is fully consistent with our experinental observations
for borazine 2.

Structural relaxation of the netal substrate was
assuned to have negligible effect on the nolecular self-
assenbly (T.E. Dirama et al., Langnuir 2007, 23, 12208),
hence, the position of the netal atons was kept frozen by
setting all their force conponents to zero.

B-netal and N-nmetal interactions were accounted for
by a single set of Lennard-Jones paraneters, which was
enough to reach excellent agreenent between the sinmulated
structures and the experinmental ones (cf. e.g., Figures
le,f and 2e,f in the main text). This approximtion was
further justified by the fact that, in borazines 1 and 2,
only the aryl substituents directly interact with the
nmet al substrate (Figure 5, main  text) or wth
nei ghbouring nolecules (mainly via =z stacking wth
simlar aromatic groups) during the assenbly (Figure SI6
and Figure 4, main text).

Al calculations were <carried out in the canonica
ensenble, using a Langevin thernostat. Particle nmesh
Ewald was wused to conpute long-range electrostatic
interactions based on a 1 A mesh, and the cut-off for

non- bonded terns was set to 10 A
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Figure SI7. Cose-up view of the calculated nodels for
the self-assenbled structures of borazine 2 on Au(11ll)
(a) and Cu(111) (b). The estimted surface densities are
0.50 nolecules/nnf and 0.33 nols/nnf for (a) and (b),

respectively.
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W notice that the supranol ecul ar arrangenent cal cul ated
for borazine 2 on Cu(ll1ll) explains very well the
experinmentally observed triangul ar-shaped defects found
in regions of the porous network where several nolecules

are mssing (Figure SI8).

Figure SI8. Experinentally observed triangul ar-shaped
defects found in the porous network formed at room

tenperature by borazine 2 on Cu(111).
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