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Fig. S1 The STM image of Hzbtim molecules on Ag(111) surfaces in (a) large area (U =2.2 V, | =50
pA) and (b) small area (U =-0.1V, | =200 pA).



Fig. S2 The STM images of Hsbtim molecules on Au(111) surfaces after annealing at (a) 373 K (U =
1.5V, 1=30pA), (b) 393K (U=2.0V,1=80pA),(c) 413K (U=2.0V,1=20pA)and (d) 433 KU
=1.8V,1=30pA).



Fig. S3 The STM images of Hsbtim molecules on Au(111) surfaces (near fault) after annealing at (a)
433 K(U=1.8V,I1=30pA) and (b) 453 K (U=-2.0 V,1=20 pA).



Fig. S4 The large-scale and the high-resolution (inset) STM images of Hsbtim molecules on Ag(111)
surfaces (a) before annealing (U =2.2 V, I =50 pA; inset: U=-0.4 V, I = 100 pA), and after annealing
at (b) 373 K (U=1.8 V,I=50 pA); inset: U=—-1 V, =800 pA) and (c) 423K (U=1.6 V, =100 pA;
inset: U =0.05 V, I = 1.54 nA). The hydrogen bonding and N-Ag—N bonding are marked by white and

yellow arrow in Fig. S4b, respectively.



Fig. S5 The large-scale STM images of H3zbtim molecules on Ag(111) surfaces (a) before annealing (U
=-2V, =20 pA) and (b) after annealing (U =2V, I =20 pA).
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Fig. S6 The STM images of Hsbtim molecules with different coverages on Ag(111) surfaces. (a, b, c)
The low coverage case, (a) before annealing (U = -2.0 V, I = 50 pA), and after annealing at (b) 373 K
(U=15V,I=80pA)and (c) 393K (U=1.7 V,I1=30 pA;inset: U=-0.3 V, =10 pA). (d, e, f) The
high coverage case, (d) before annealing (U = -2.0 V, I = 20 pA), and after annealing at (e) 413 K (U =
—2.0V,I1=100pA) and (f) 423 K (U=1.5 V,1=300 pA; inset: U= 1.6 V, =100 pA).



Fig. S7 The STM images of the redeposited Hzbtim molecules on Ag(111) surfaces with [Ags(btim)]. (a)
The large-scale (U = -2.0 V, | = 20 pA) and (b) the medium-scale (U = -0.2 V, | = 1.1 nA), inset: the
high-resolution (U = 0.01 V, | = 1.6 nA).
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Fig. S8 The key size parameters for Cso molecules.



(b)

Apparent Height (A)

40 80 120
Distance (A)

(o)

[®)}
1

Apparent Height (A)
S

20 40 60 80
Distance (A)

(e

Fig. S9 (a) STM image of a lot of Cso molecules adsorbed above Ag(111) surfaces (U =-2.1 V,1=100
pA), with (b) the height profile along the orange line in Fig. S9a. (¢) STM image of Cgo molecules
intensively adsorbed on the Hszbtim networks (U =—1.9 V, I = 300 pA), with (d) the height profile along
the orange line in Fig. S9c. Black and blue honeycomb-like networks are corresponding to Ceo

accumulation and Hsbtim networks.
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Fig. S10 STM image of Ceo molecules on the [Ags(btim)] in (a) large area (U =1.8 V, I =50 pA), and

(b) part area (U = 1.5 V, I = 140 pA). (c) High resolution STM image of two Ce¢o molecules above the

holes of [Ags(btim)] (U = 1.7 V, I = 100 pA), and (d) the height profile along the orange line in Fig.
S10b.
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Fig. S11 (a) STM image of Cgo molecules disperse on the [Ags(btim)] network and aggregated on the
Ag(111) surfaces simultaneously (U =1.9 V, I =50 pA) with (b) the height profile along the orange line
in Fig. Slla. The lattice period of [Ags(btim)] network and Ceo aggregation are 14.0 A and 9.5 A,

respectively.
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Fig. S12 (a) STM image of Fe(Cp)2 molecules on the Hsbtim (U = —3.0 V, I = 10 pA). The height
profile along (b) line 1 (orange) and (c) line 2 (white) in Fig. S12a. The lattice period of H3btim network
is 12.1 A, and Fe(Cp). molecules distributed randomly with adjacent distances of 6.3-10.5 A.



(b)

L)

a a Aaldaldalad=

R T R R W W W W W
\ Y

BAANN VYVVEYVYS

| N
v

Vi imd ad-adadud

—40.1 kJ mol* ~25.2 kI mol™?
Fig. S13 Side views of (a) Ceo and (b) Fe(Cp)2 on the hole of Hsbtim, obtained by DFT optimizations.

The corresponding adsorption enthalpies are marked below.



—31.5 kJ mol -43.4 kJ mol —-52.1 kI mol?

Fig. S14 Top views of Ceo on (a) hydrogen bonds, (b) phenyl group, and (¢) imidazole group of Hsbtim,

obtained by DFT optimizations. The corresponding adsorption enthalpies are marked below.
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Fig. S15 Top views of Fe(Cp)2 on (a) hydrogen bonds, (b) phenyl group, and (c) imidazole group of

Hsbtim, obtained by DFT optimizations. The corresponding adsorption enthalpies are marked below.
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Fig. S16 Top views of Ceo on (a) double N—Ag—N bonds, (b) phenyl group, and (c) imidazolate group of
[Ags(btim)], obtained by DFT optimizations. The corresponding adsorption enthalpies are marked

below.
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Fig. S17 Top views of Fe(Cp): on (a) double N-Ag—N bonds, (b) phenyl group, and (c) imidazolate

group of [Ags(btim)], obtained by DFT optimizations. The corresponding adsorption enthalpies are

marked below.
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Fig. S18 Side views of (a) Ceo and (b) Fe(Cp)2 on Ag(111) surface, obtained by DFT optimizations. The

corresponding adsorption enthalpies are marked below.
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Fig. S19 Guest-guest interactions between two Cso molecules with different distances, obtained by DFT

optimizations. The corresponding adsorption enthalpies are marked below.



