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Fig. S1. Asymmetric unit of [{(HTrIB)(CA)1s}-2DMF-2.5H0], 1 (with solvent molecules

in bottom view, Symmetry operation: (*) -1-x, 14#z). Plot with thermal ellipsoids drawn at
the 50% probability level. Solvent molecules ardtted for the sake of clarity. Label for H-
atoms which are not involved in strong H-bondsamétted for the same reason.
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Fig. S2. H-bonded assemblage patternd.isymmetry operations: (a) 1+x, 0.5-y, 0.5+z; (b)
1-x, -0.5+y, 1.5-z; (c) -1+x, y, z.




Fig. S3. 2D H-bonded grids packing thalong thea direction showingt- - «t interactions
between CA units and TrIB benzene rings of different layé&ist the sake of clarity, space-
filling representation is used for those molecute®Ilved inz- - @ interactions in the view.
Solvent molecules are omitted.

Fig. $4. Side view for the packing of three different layer1.




Fig. S5. View of the smaller pores along tlae-c crystallographic direction ii. Colour
codes: C, grey; H, white; N, blue; O, red and @eq.

Fig. S6. Asymmetric unit of [{(HTetrapy)(CA}}-3DMF], 2. Plot with thermal ellipsoids
drawn at the 50% probability level. Solvent molesubre omitted for the sake of clarity.
Label for H-atoms which are not involved in strdtgponds are omitted for the same reason.




Fig. S7. H-bonded assemblage pattern&.isymmetry operations:(a) -1+x, 0.5-y, -0.5+z ; (b)
-1+x,y, Z2; (€) 1-x, 1-y, 1-z; (d) 1+x,y, z )(@X, 1-y, -Z .

Fig. S8. Asymmetric unit of [{(HTrIB)(H-Ox)(Ox)}- 5H20], 3. Plot with thermal ellipsoids
drawn at the 50% probability level. Solvent molesubre omitted for the sake of clarity.
Label for H-atoms which are not involved in strdftgponds are omitted for the same reason.




Fig. S9. Molecular packing ir8. (a) View of four chains packing alomag(b) View of two
walls along thé crystallographic direction. (c) Walls are isolatate from each other by H-
bonded water molecules. Colour codes: C, grey; lkitewN, blue; O, red.




Fig. S10. Asymmetric unit of [{(HiTetrapy)(Ox}}-5H20], 4. Plot with thermal ellipsoids
drawn at the 50% probability level. Label for H4ai® which are not involved in strong H-
bonds are omitted for the sake of clarity. For #ane reason, molecules observed in the

asymmetric unit are represented in two differentyes.
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Fig. S11. H-bonded assemblage patterng.i®11_Symmetry operations:(a) : 0.25+y, 0.75-X,
1.75-z; (b) : 1-x, 1-y, 1-z; () : 1-X, 1-y, 2-£d) 0.75-y, 0.25+x, -0.75+z ; (e) : 0.75-y, -
0.25+x, 0.75-z.
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Fig. S12. Asymmetric unit of [{(HiTetrapy)(BDC}H20)}- 1DMF-3HO0], 5. Plot with
thermal ellipsoids drawn at the 50% probabilitydevGuest solvent molecules are omitted for
the sake of clarity. Label for H-atoms which aré¢ mwolved in strong H-bonds are omitted
for the same reason.




Fig. S13. H-bonded assemblage patterns in shorter edgeseoddamantanoid cage
Symmetry operations: (a) : -1+x,y, z; (b) : -xy,11-z ; (c) : -1-x, 1-y, 1-z; (d) : 1+X, Y, z;)(e
P2, -y, 1-z; (f) 1 3%, -y, 1-7; (@) : 1-X, -R-Z; (h) : -1+X, -1+y, Z; (i) © -X, -1-y, 2-Z.
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Fig. S14. H-bonded assemblage patterns in longer edges aidds@antanoid cage
Symmetry operations: (j) : 1+x, 1+y, z; (k) : 22y, 2-z; (I) : 3-%, 3-y, 2-Z.
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Fig. S15. Molecular packing showing narrow 1D channelS.iGuest solvent molecules are
omitted for the sake of clarity. Colour codes: €&yg H, white; N, blue; O, red.

Fig. S16. TGA and DTA traces for as-synthesize¢n), 2 (b), 4 (c) and5 (d).
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Fig. S17. XRPD patterns forl. (a) Calculated from SCXRD data; (b) pristine sem(g),
activated sample (vacuum for 6h at RT), (d) afeemmmersion in DMF. The cell parameters
for the pristine sample ol have been obtained by analysis with Le Bail Alton
implemented in the Highscore+ package.
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Table S1. Crystallographic data and structural refinememapeeters fod-5.

1 2 3 4 5
Formula GoHesCleN16021  CagHa9ClaN7O15 CioH26N6O13 CooHzeN4017 C44H51N5017
M (g.mol?) 1562.01 1081.74 546.45 714.64 921.91
Crystal system Monoclinic Monoclinic Monoclinic ‘Gonal Triclinic
Space group Pz P 2/c P 2/c | 4/a P-1
a(h) 9.2264(7) 10.7229(1) 13.3011(4) 38.2977(5) .3004(6)
b (A) 31.583(3) 34.3062(4) 24.6348(6) 38.2977(5) .5123(8)
c(A) 13.126(1) 15.2099(2) 7.1285(2) 22.9827(4) 750(1)
a (°) 90 90 90 90 94.575(5)
B(°) 105.764(3) 114.800(1) 96.565(3) 90 97.802(5)
vy (°) 90 90 90 90 104.605(5)
V (A3 3680.9(5) 5079.15(11) 2320.50(12) 33709.0(8) pelvd)
z 2 4 4 40 2
T (K) 100 180 180 110 125
Praica (g.CMY) 1.407 1.415 1.564 1.408 1.406
4 (mn?) 0.315 (Mo-Ko) 2.748 (Cu-ki) 1.158 (Cu-Kkx) 1.008 (Cu-Kx) 0.920 (Cu-k)
F(000) 1616 2248 1144 15040 960
Theta range for data coll. (°) 1.3-25.0 3.5-62.0 3.3-71.8 3.2-71.7 3.7-60.8
Reflections measured 95094 41877 23350 171562 25169
Unique reflections 6447 7995 4532 16442 6554
Rint 0.044 0.026 0.022 0.052 0.047
Reflns used for refinement 5627 7130 4185 13902 4866
Nb parameters 514 649 343 1014 595
Final R/wR indicesléno(l)) 0.075/0.072 (n=3) 0.070/0.0868) 0.035/0.041 (n=3) 0.071/0.080 (n=3) 0.077/0.082.5)
largest diff peak and ho{e.A3) 1.73/-0.60 1.48/-0.87 0.35/-0.28 0.43/-0.44 @80
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Table S2. Selected Hydrogen bonds irb.

Atoms D-H-A Dist. D-A (A) Angle D-H-A (°) Atoms D-H-A Dist. D-A (A) Angle D-H-A (°)
Compound 1 Compound %
N9-H91--O29a 2.667(4) 165 N27-H270D1la 2.631(2) 147
N9-H91--0O31a 2.879(4) 117 N27-H2703a 2.918(2) 132
N14-H141--0O35b 2.607(4) 165 N35-H351D2b 2.870(2) 121
N14-H141--039b 2.942(4) 118 N35-H351D4b 2.704(2) 153
N19-H191-023c 2.613(4) 158 N43-H431D13 2.661(2) 154
N19-H191-025c 2.908(4) 120 N43-H431D15 2.889(2) 121
N51-H511-017c 2.625(2) 145
Compound 2 N51-H511-019c¢ 2.913(2) 134
N7-H71--O34a 2.643(4) 149 N60-H60D6C 2.617(2) 150
N7-H71--039a 2.905(4) 130 N60-H6GD8c 2.863(2) 127
N15-H15%1--043b 2.674(5) 153 N68-H681018b 2.816(2) 123
N15-H151:-045c 2.900(5) 127 N68-H681D20b 2.699(2) 150
N23-H23%1--036d 2.889(4) 129 N76-H76109d 2.658(2) 161
N23-H23%1--037d 2.584(4) 149 N76-H761D11d 2.915(2) 117
N31-H31%1-040d 2.769(4) 138 N84-H841010 2.951(2) 123
N45-H451--042e 2.757(6) 141 N84-H841D12 2.589(2) 155
N93-H931:-05 2.968(2) 120
Compound 8 N93-H931-07 2.626(2) 139
N9-H91:--032a 2.582(1) 160 N101-H101D14e 2.901(2) 131
N9-H91--033a 2.975(1) 123 N101-H101D16e 2.614(2) 147
N14-H141--024b 2.606(1) 159
N14-H141--025b 2.963(1) 122 Compoundl 5
033-H331-025 2.482(1) 176 N7-H71038a 2.579(5) 171
N15-H151-063b 2.725(5) 159
N23-H231-050c 2.559(4) 168
N31-H311-057d 2.563(6) 168

#Symmetry operations:

For1: (a) 1+x, 0.5-y, 0.5+z; (b) 1-X, -0.5+y, 1.5-2) {&+X, y, z. Fo2: (a) -1+x, 0.5-y, -0.5+z ; (b) -1+X, y, z ; (c)X11-y, 1-z; (d) 1+X, Yy, z ; (e) 2-x, 1-y, -z ;

For3: (a) 2-x, 1-y, 1-z; (b) X, 0.5-y, -0.5+z ; Fér (a) : 0.25+y, 0.75-x, 1.75-z ; (b) : 1-x, 1-yz%-(c) : 1-X, 1-y, 2-z ; (d) 0.75-y, 0.25+X, -0#5; (e) : 0.75-y, -0.25+x,
0.75-z ; Foh: (a) : -1+x,Yy, z; (b) : 1+x, 14y, 2 ; (C) : 1%, 2-z ; (d) : 1+X, Y, Z.
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Table S3. Elemental Analyses and TGA results for materlats

Compound SCXRD formula Elemental analysis formula Elemental Analysis (%)?2 TGA Weight Loss (%)°
found: C: 45.48; H: 4.75; N: 14.22 found: 23.0 (at 190°C)
1 [{(H 2TrIB)(CA)1.5- 2DMF- 2.5K0] [{(HsTrIB)(CA)1s}- 2.3DMF- 3H0]
calc.: C:45.71; H: 4.61; N: 14.32calc.: 27.3
5 [((H Tet J(CAY}-3DMF] [{(H iTet J(CAY}-2.9DME- 1.5HO] found: C: 50.01; H: 4.59; N: 8.63 found: 20.8 (at 190°C)
etral . etra 2. -1.
sTelrapy sTelrapy calc.: C: 49.83: H: 4.69; N: 8.77 calc.: 21.7
3 [{(H 5Tr1B)(H-OX)(Ox)}- 5H;O] [{(H 5TrIB)(H-OX)(OX)} 4.9HO] found: C: 41.72; H: 4.36; N: 15.36
r -Ox)(0Ox)}- r -Ox)(0Ox)}- 4. -
: ? : calc.: C: 41.90; H: 4.77; N: 15.43
4 [{(H Tet J(Ox)}- 5H,0] [((H et J(OxX)}-4.75H0] found: C: 49.10; H: 5.41; N: 7.73 found: 12.2 (at 130°C)
etral X3} etra X3} 4.
sTelrapy ? sTelrapy calc.: C: 49.05: H: 5.32; N: 7.89 calc.: 12.0
found: C: 59.85; H: 5.90; N: 8.04 found: 13.0
5 [{(H 4Tetrapy)(BDC)(H-0)}- 1DMF-3H0]  [{(H 4Tetrapy)(BDC)}H.0)}- IDMF- 2H0]

calc.: C: 59.66; H: 5.35; N: 7.91 calc.: 12.3

@ Elemental analysis formula is used to access calaes.

b Calculated weight loss is determined considetiregdeparture of all the guests identified in Eletakanalysis formula.
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