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1. Spectra of as-synthesized host
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Fig. Sla "TH-NMR spectra of guanidinium—naphthalenedisulfonic acid (GNPS) (400

MHz, DMSO).
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Fig. S1b 13C-NMR spectra of guanidinium—biphenyldisulfonic acid (GNPS) (100
MHz, DMSO).



2. Crystallization methods.

Crystallization of GNPS o1. Slow evaporation of 1 mL methanol solution
containing 1.7 pL (0.01 mmol) of (-)-isopulegol and 4.08 mg (0.01 mmol) of
Guanidinium—naphthalenedisulfonic acid (GNPS) apohost in a 2 mL transparent glass
vial afforded colourless block-shaped single crystals within 1 day with the formula
GNPSO(-)-isopulegol (GNPSD1).

Crystallization of GNPS 52. Slow evaporation of 1 mL methanol solution
containing 2.1 pL (0.01 mmol) of (-)-menthyl acetate and 4.08 mg (0.01 mmol) of
Guanidinium—naphthalenedisulfonic acid (GNPS) apohost in a 2 mL transparent glass
vial afforded colourless needle-shaped single crystals within 1 day with the formula
GNPS>(-)-menthyl acetate (GNPSD2).

Crystallization of GNPS 53. Slow evaporation of 1 mL methanol solution
containing 1.5 pL (0.01 mmol) of isoeugenol and 4.08 mg (0.01 mmol) of
Guanidinium—naphthalenedisulfonic acid (GNPS) apohost in a 2 mL transparent glass
vial afforded colourless needle-shaped single crystals within 3 day with the formula
GNPS> isoeugenol (GNPSD3).

Crystallization of GNPS o4. Slow evaporation of 1 mL methanol solution
containing 1.3 pL (0.01 mmol) of 2,6-dimethylaniline and 4.08 mg (0.01 mmol) of
Guanidinium—naphthalenedisulfonic acid (GNPS) apohost in a 2 mL transparent glass
vial afforded colourless block-shaped single crystals within 1 day with the formula
GNPSD 2,6-dimethylaniline (GNPS>4).

Crystallization of GNPS o55. Slow evaporation of 1 mL methanol solution
containing 1.8 pL (0.01 mmol) of methyleugenol and 4.08 mg (0.01 mmol) of
Guanidinium—naphthalenedisulfonic acid (GNPS) apohost in a 2 mL transparent glass
vial afforded colourless needle-shaped single crystals within 3 day with the formula
GNPS> methyleugenol (GNPSDS5).

Crystallization of GNPS 56. Slow evaporation of 1 mL methanol solution
containing 1.9 pL (0.01 mmol) of 2,6-diisopropylaniline and 4.08 mg (0.01 mmol) of
Guanidinium—naphthalenedisulfonic acid (GNPS) apohost in a 2 mL transparent glass
vial afforded colourless block-shaped single crystals within 1 day with the formula
GNPSD 2,6-diisopropylaniline (GNPS>6).

Crystallization of GNPS >7. Slow evaporation of 1 mL methanol solution

containing 1.3 pL (0.01 mmol) of methyl salicylate and 4.08 mg (0.01 mmol) of



Guanidinium—naphthalenedisulfonic acid (GNPS) apohost in a 2 mL transparent glass
vial afforded colourless block-shaped single crystals within 1 day with the formula
GNPS>D methyl salicylate (GNPS27).

Crystallization of GNPS -8. Slow evaporation of 1 mL methanol solution
containing 1.6 pL (0.01 mmol) of L(-)-carvone and 4.08 mg (0.01 mmol) of
Guanidinium—naphthalenedisulfonic acid (GNPS) apohost in a 2 mL transparent glass
vial afforded colourless block-shaped single crystals within 1 day with the formula

GNPS> L(-)-carvone (GNPSD8).



3. Figures for the NMR and interactions of inclusion complexes
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Fig. S2a 'H-NMR of (I) GNPS, (II) GNPS 52 and (III)2 (400 MHz, DMSO)

Fig. S2b N-H:--O and C-H---O hydrogen bonds in GNPS 22
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Fig. S3a 'H-NMR of (I) GNPS, (II) GNPS 53 and (III)3 (400 MHz, DMSO)

Fig. S3b N-H:--O hydrogen bonds in GNPS 23
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Fig. S4a 'H-NMR of (I) GNPS, (IT) GNPSo4 and (I11)4 (400 MHz, DMSO)

Fig. S4b N-H:--O interactions in GNPS 24
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Fig. S5a 'H-NMR of (I)GNPS, (INGNPS 55 and (II1)5 (400 MHz, DMSO).

Fig. S5b N-H:--O hydrogen bonds in GNPS 2 §
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Fig. S6a 'H-NMR of (I) GNPS, (II) GNPS 56 and (II)6 (400 MHz, DMSO)

Fig. S6b N-H:--O hydrogen bonds in GNPS O 6
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Fig. S7a 'H-NMR of (I) GNPS, (II) GNPS 57 and (III)7 (400 MHz, DMSO)

Fig. S7b N-H:--O and C—H---O hydrogen bonds in GNPS © 7
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Fig. S8a 'H-NMR of (I) GNPS, (II) GNPS 58 and (III)$ (400 MHz, DMSO)

Fig. S8b N—-H:--O and C—H:--O hydrogen bonds in GNPS > 8



4. Supplementary Tables

Table S1. Changes of "H-NMR chemical shifts of GNPS

d/ppm GNPS GNPS>l GNPSD2 GNPSS3 GNPSo4 GNPSOS GNPSo6  GNPSD7 GNPSOS
Ha 795 7.98(0.03) 7.98(0.03) 7.99(0.04) 7.98(0.03) 7.98(0.03) 7.94(-0.01) 7.93(-0.02) 7.97(0.02)
Hb 743  7.46(0.03) 7.46(0.03) 7.47(0.04) 7.46(0.03) 7.46(0.03) 7.42(-0.01) 7.41(-0.02) 7.45(0.02)
Hc 887 8.88(0.01) 8.89(0.02) 8.89(0.02) 8.88(0.01) 8.89(0.02) 8.87(0.00) 8.87(0.00) 8.88(0.01)
Hd 694 6980.04) 6.980.04) 6.98(0.04) 698(0.04) 698(0.04) 6.92(-0.02) 692(-0.02) 7.97(0.03)

Table S2. C-H- ‘& intermolecular interactions in Host and Guest

Host-Guest X-H---Cg H---Cg(A) X-H---Cg(°) X:--Cg(A)

GNPSo1 Co-HoA---Cg2 2 2.98(1) 155 3.87(6)
Symmetry codes: # 1-X,-1/2+Y,3/2-Z; Cg2 is the centroid of C15, C16, C17, C18, C19 and C20.

Host-Guest X-H---Cg H---Cg(A) X-H---Cg(°) X:--Cg(A)
Cy-Hy-Cg2e 2.59(1) 162 3.54(3)
GNPSS2 ¢ HA--Cgld  261(1) 164 3.56(3)

Symmetry codes: ? -1+X,Y,Z; * -X,-1/2+Y,1/2-Z;Cgl is the centroid of C13, C14, C15, C16, C17
and C18. Cg2 is the centroid of C17, C18, C19, C20, C21 and C22.

Host-Guest X-H---Cg H---Cg(A) X-H---Cg(°) X:--Cg(A)

GNPSO3 Cs;-H;--Cg2 2 2.39(1) 154 3.25(3)
Symmetry codes: # X,Y,-1+Z; Cg2 is the centroid of C11, C12, C13, C13, C12 and C11;

Host-Guest X-H---Cg H---Cg(A) X-H-:-Cg(°) X---Cg(A)
Cy-H, - Cgl @ 2.90(1) 150 3.73(6)
GNPS24 o HyCod s 2.80(1) 124 3.41(6)

Symmetry codes: # 1/2+X,1/2-Y,1-Z; Cg4 is the centroid of C9, C10, C11, C11, C12 and C13; Cg4
is the centroid of C1, C2, C3, C4, C5 and Cé6.

Host-Guest X-H---Cg H--Cg(A) X-H--CgC®)  X-CgA)
Cig-Hig - Cgd @ 2.81(0) 148 3.64(4)

_ b
GNpsog  CoHsA—CES 2.99(1) 122 3.59(2)

Ci-HyB---Cg5
C
Symmetry codes: 2 X,1+Y,Z; ¥ 5/2-X,-1/2+Y,Z; ¢ 3/2-X,-1/2+Y,Z;Cg4 is the centroid of C1, C2,
C3, C4, C5 and C6; Cg5 is the centroid of C12, C13, C14, C14, C15 and C16.

2.71(1) 144 3.53(12)




Host-Guest X-H---Cg H---Cg(A) X-H---Cg(°) X--:Cg(A)
Ci4-Hy-Cg2 2 2.81(2) 149 3.64(3)
GNPSD6  Cs-HgB---Cgl® 2.97(2) 148 3.82(14)
Cy-HoB---Cgl © 2.66(2) 171 3.62(9)

Symmetry codes: 2 3/2-X,1/2+Y,Z; * X,Y,Z; ®* X,Y,Z; ¢ 1-X,1-Y,1-Z; Cgl is the centroid of C13,

C14, C15, C16, C17 and C17. Cg2 is the centroid of C1, C2, C3, C4, C5 and C6.

Host-Guest X-H---Cg H---Cg(A) X-H---Cg(°) X---Cg(A)

C14-H14C‘ : Cgl

a

GNPS>7 3.23(1) 153 4.11(37)

Symmetry codes: # 1/2+X,1/2-Y,1-Z; Cg4 is the centroid of C1, C2, C3, C3, C4 and CS5.

Host-Guest X-H---Cg H---Cg(A) X-H---Cg(°) X---Cg(A)

C]o-H10C“'Cg2

GNPSOo8 b

2.90(0) 131 3.60(3)

Symmetry codes: # 1/2-X,-Y,1/2+Z; Cg2 is the centroid of C15, C16, C17, C18, C19 and C20.

Table S3. Geometric parameters of the N-H---O, O-H---O, C-H:--N and C-H:--O

hydrogen bonding interactions in the co-crystals

H-G Interactions D-H DA H-A D-H:-A Symmetry code
A) A) A) (deg)
Ni-HA---O,W 0.860 2.14(5) 2.91(6) 148 1-x,1-y,2-z
N;-H|B---O, 0.860 2.094) 2.92(7) 164 1+x,y,z
No-H,A:-O,W 0.860 2.15(4) 2.91(6) 148 1-x,1-y,2-z
N»-H;B---O, 0.860 2.15(4) 3.01(7) 171 X, Y, Z
GNPS N;3-HzA 04 0.860 2.22(4) 3.05(7) 163 1+x,y,z
N;3-H;B: -0, 0.860 2.04(4) 2.88(7) 168 X,V,Z
O;W-H;WA:--0; 0.850 2.01(4) 2.84(5) 165 X, Y, Z
O,W-H,WB:--0; 0.850 2.08(4) 2.91(6) 164 -x,1-y,1-z
O,W-H,WA:--OW 0.850 1.97(4) 2.80(6) 168 X,V,Z
0O,W-H,WB:---O;W 0.850 2.12(5) 2.92(6) 156 -X,-y,1-z
N;-HjA---0O5 0.860 2.07(3) 2.93(4) 175 -1/2+x,3/2-y,1-z
N;-H;B:--O¢ 0.860 2.04(4) 2.88(4) 168 -x,1/2+y,3/2-z
Ny-HyA+-Os 0.860 2.15(3) 3.00(4) 168 -x,1/2+y,3/2-z
GNPSo1 Ny-H,B---O 0.860 2.11(2) 2.96(4) 169 X, Y, Z
N;3-H3A 05 0.860 2.17(3) 2.99(4) 161 -1/2+x,3/2-y,1-z
N;3-H;B:-O; 0.860 2.02(3) 2.86(4) 166 X, Y, Z
Ng-H4A---O/W 0.860 2.07(3) 2.90(5) 164 X, Y, Z
N4-HyB---Os 0.860 2.26(2) 3.09(4) 162 -1/2-x,1-y,-1/2+z




Ns-HsA+-O; 0.860 2.05(3) 2.83(4) 150 X, Y, Z
Ns-HsB:+-0, 0.860 2.08(3) 2.94(4) 174 x,-1/2+y,3/2-z
Ng-HgA Oy 0.860 2.05(3) 2.90(4) 169 x,-1/2+y,3/2-2
Ng-HB- -0, 0.860 2.26(2) 3.10(4) 166 12x,1-y,-1/247
OW-H,WA--0,  0.850 2.04(3) 2.86(4) 160 X, .2
0,W-H,WB---0, 0.850 2.22(2) 3.06(4) 172 1/24%,3/2-y,1-z
0,-H; 05 0.820 1.94(3) 2.75(4) 171 X, .2
Ni-H A -0, 0.860 2.18(2) 2.99(3) 157 X, Y, 2
N;-H,B---0, 0.860 2.112) 2.94(3) 161 1/2-x,1-y,1/247
No-HLA -0 0.860 2.09(2) 2.93(3) 166 1x,-1/2+y,1/2-z
N,-H,B- 05 0.860 2.10Q2) 2.94(4) 168 1/2-x,1-y,1/2+2
N3-H3A-+-Os 0.860 2.07(2) 2.92(3) 173 1x,-1/2+y,1/2-7
N;-H;B---0, 0.860 2.05(2) 2.90(3) 169 X, Y, Z
GNPSo2 N,-H;A--0, 0.860 2.05(3) 2.89(4) 169 X, Y, Z
N,-H,B- O 0.860 2.13(2) 2.97(3) 166 3/2-x,1-y,1/2+z
Ns-HsA 05 0.860 2.22(2) 2.99(3) 148 1/24x,3/2-y,1-z
Ns-HsB- -0, 0.860 2.08(2) 2.92(3) 166 3/2-x,1-y,1/2+z
Ng-HgA 05 0.860 2.06(3) 2.91(5) 171 X, Y, 2
Ng-HgB -0, 0.860 2.45(2) 3.18(3) 142 1/24x,3/2-y,1-7
Ng-HB- 05 0.860 2.43(3) 3.14(4) 142 1/2+x,3/2-y,1-z
Cys-H,s+-Og 0.930 2.58(3) 3.24(4) 129 X, Y, 2
Ni-H,A 05 0.860 2.02(8)  2.88(15) 175 X, Y,z
N;-H;B+-0, 0.860 2.03(7)  2.89(15) 175 X,y,-1+7
GNPSDO3 No-HbA -0, 0.860  2.09(11)  2.93(15) 164 X, Y, Z
N,-H,B- -0, 0.860 2.17(8)  2.99(14) 158 1/24x,-1/2-y,-1/2+z
N;-H;B---0, 0.860  2.09(11)  2.93(14) 165 X,y,-147
Ni-H A -0, 0.860  2.06(10)  2.92(17) 176 1/2-x,1/2+y,z
N;-H;B---0, 0.860  2.04(10)  2.90(17) 178 1-x,1/2+y,3/2-7
— N,-HLA 05 0.860  2.12(10)  2.97(16) 167 1/2-x,1/2+y.z
N,-H,B- -0, 0.860  2.01(10)  2.87(17) 172 X, Y, 2
N;-H;A 05 0.860  2.08(10)  2.95(16) 176 1-x,1/2+y,3/2-7
N;-H;B---0, 0.860  2.19(10)  3.01(16) 159 X, Y, 2
Ni-HA-+-O; 0.860 2.02(3) 2.85(5) 162 -1/2+x,y,1/2-2
N;-H,;B---0, 0.860 2.01(3) 2.86(4) 174 2-x,-1/2+y,1/2-2
GNPSOS No-HLA 05 0.860 1.98(3) 2.84(4) 176 X, Y, 2
N,-H,B- -0, 0.860 2.10(3) 2.94(4) 164 2-x,-1/2+y,1/2-2
N3-HzA -0, 0.860 2.18(3) 2.99(4) 158 -1/24x,y,1/2-2
N;-H;B++-0, 0.860 2.08(3) 2.94(5) 172 X, Y, Z
Ni-H A0, 0.860 2.02(2) 2.85(2) 163 1/24%,y,3/2-2
N;-H;B-+-0; 0.860 2.02(2) 2.87(3) 174 1-x,1/2+y,3/2-7
GNPS>6 No-HLA -0, 0.860 1.97(2) 2.83(3) 177 X, .2
N,-H,B- -0, 0.860 2.112) 2.94(2) 164 1-x,1/2+y,3/2-7
N;-H;A 05 0.860 2.18(2) 2.99(3) 157 1/24%,y,3/2-2




N;-H;B-+-0, 0.860 2.08(2) 2.94(3) 172 X, Y, Z

Ni-HA 05 0.880 2.042) 290 (3) 176 X, Y, Z
N;-H;B-+-0, 0.880 2.08(2) 2.94(2) 170 3/2-x,1/2+y,2
N,-HLA 05 0.880 2.07(2) 2.93(3) 172 3/2-x,1/2+y,2
GNPS>7 N,-H,B- -0, 0.880 2.08(2) 2.94(3) 176 1-x,1/2+y,3/2-7
N;-HzA -0, 0.880 2.16(2) 2.99(3) 165 X, Y, 2
N;-H;B- -0, 0.880 2.17(2) 3.02(3) 169 1-x,1/2+y,3/2-7
Cs-Hs -0, 0.930 2.57(2) 3.44(4) 155 1-x,-1/2+y,3/2-2
Ni-HA-+-O; 0.860 2.13(2) 2.96(3) 162 1-x,1/2+y,1/2-7
N;-H,;B---0, 0.860 2.112) 2.94(3) 164 X, Y,z
N;-H,B---0, 0.860 2.54(2) 2.97(3) 112 1/24x,1/2-y,1-z
No-HbA -0, 0.860 2.17(2) 2.99(3) 160 1x,1/2+y,1/2-z
N,-H,B- 05 0.860 2.16(2) 2.99(3) 163 12-x,1-y,1/2+2
N3-H3A -4 0.860 2.202) 2.98(3) 150 X, Y, Z
N;-H;B-+-0, 0.860 2.142) 2.96(3) 159 12-x,1-y,1/2+z
GNPSo8 Ny-HiA +-Os 0.860 2.14(2) 2.97(4) 162 1/24%,1/2-y,1-z
N,-H,B- O 0.860 2.122) 2.97(3) 171 X,,2
Ns-HsA -0, 0.860 2.06(2) 2.92(3) 177 1x,-1/2+y,1/2-2
Ns-HsB-+Os 0.860 2.02(2) 2.88(3) 174 X, Y, 2
Ng-HeA -0, 0.860 2.192) 3.01(4) 159 -1/2+4x,1/2-y,1-z
Ng-HB- -0, 0.860 2.09(2) 2.94(3) 170 1-x,-1/2+y,1/2-2
Cy-HiA 0, 0.970 2.56(2) 3.51(4) 168 1/24x,1/2-y,1-z
Cs-H,B 05 0.970 2.43(2) 3.38(4) 167 3/2-x,-y,1/2+2

5. Calculation of the Nucleus-independent chemical shift (NICS)

All calculations were carried out using the Gaussian 09 program.! All structures
were fully optimized at B3LYP/6-31G(d)? theoretical level. Vibrational analyses at the
same level of theory were performed to confirm each stationary point to a local

minimum.3? Nucleus-independent chemical shift (NICS) values were calculated at the

B3LYP-GIAO/6-31G(d) level.

Molecular Geometries and Energies

B3LYP/6-31G(d) Cartesian coordinates and energies in Hartree

biphenyldisulfonic acid
C 0.00000000 0.00000000 0.00000000
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0.00000000
1.25081179
2.44193722
2.42335968
1.19005261
-0.95004069
1.28525945
3.40254005
1.18018789
-1.26965147
-2.40587569
-1.38727260
-3.59843066
-2.34244657
-2.57843508
-0.53892712
-3.69523212
-4.47368512
-2.66837644
-5.23290732
-5.06479413
-5.25118057
3.97867696
4.96855351
4.24004792
-6.30744876
3.66406974
1.21769355
1.21625068

0.00000000
0.00000000
-0.00455432
-0.01222843
-0.00623179
0.03850066
-0.01802793
0.00757917
0.02280814
0.01036126
-0.68887643
0.72811037
-0.67559878
-1.26811335
0.74111471
1.31017552
0.03614239
-1.20854612
1.32111273
0.00078455
-1.16402525
1.31793566
-0.08452624
0.60922153
-1.54051984
-0.17632003
0.62962990
-0.00383576
-1.00383080

1.40729132
2.05183646
1.32680587
-0.07006705
-0.72652768
-0.52852720
3.13899543
1.83306568
-1.81202031
2.18140486
1.73415799
3.38617470
2.45672719
0.81552444
4.11079142
3.73960184
3.65493918
2.09742123
5.02443672
4.63376560
5.54657939
5.32966020
-1.01851713
-0.14771736
-1.19183992
3.61718878
-2.28756935
0.66488982
0.66768988



B3LYP/6-31G(d) Total Energy: -1709.792815

1,5-naphthalenedisulfonic acid

C
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w @
Q  a

0.00000000
0.00000000
1.25040942
2.49291000
2.42349579
1.20516009
0.38621705
-0.95194893
1.31982363
3.74331942
3.35710237
1.16893873
3.74331942
2.53815933
4.69526835
2.57438069
5.45025032
6.05313264
6.05313032
-1.70693090
-2.30981197
-2.30981209
-1.59457010
5.33788952
1.22866256
1.22866256

0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
-0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
0.00000000
-0.00000000
0.00000000
0.00000000
0.00000000
1.24769700
-1.24770000
0.00000000
1.24769900
-1.24769800
0.00000000
-0.00000000
0.00000000
-1.00000000

0.00000000
1.38070492
2.08857471
1.33111206
-0.08986063
-0.72988507
4.05836823
-0.52195941
3.50954741
2.03898185
-0.63868145
-1.81915966
3.41968677
4.14957185
3.94164618
5.23884643
1.31785373
1.86543055
1.86542570
2.10183305
1.55426014
1.55425815
3.58934288
-0.16965610
0.66344100
0.66344100



B3LYP/6-31G(d) Total Energy: -1632.347428

6. Guest volume calculations

The volume of guests were performed at 6-311++G(d,p) level using the Gaussian 09

program. The length and width of the guests and host are measured by diamond.

Cartesian coordinates (A) for the optimized geometries of 1

C

T T & T & T & T - T = O O O 0 O o o o a o

-2.02270000
-1.48970000
0.04430000
0.67220000
0.14330000
-1.38230000
0.67970000
-3.55630000
2.19110000
2.87700000
2.91780000
-1.73460000
-1.81820000
-1.92160000
0.40810000
0.34880000
0.31490000
0.46920000
-1.70960000
-1.73640000
0.43320000
-4.02330000

-0.53480000
-1.66540000
-1.73710000
-0.39270000
0.72740000
0.80610000
1.96130000
-0.45460000
-0.44140000
-0.08560000
-0.88000000
-0.76050000
-1.49380000
-2.64260000
-2.54580000
-2.00830000
-0.17080000
0.57390000
1.08070000
1.61410000
2.64260000
-1.41570000

-1.11620000
-0.21880000
-0.27130000
0.13330000
-0.76550000
-0.71750000
-0.34860000
-1.04940000
0.15790000
1.25700000
-1.09180000
-2.17410000
0.83330000
-0.54150000
0.40660000
-1.30920000
1.17000000
-1.81950000
0.31290000
-1.40080000
-0.97820000
-1.36430000
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-3.90390000
-3.94680000
3.97640000
2.36860000
2.68430000
2.63570000
4.02330000

-0.22970000
0.34340000
-0.11070000
0.24680000
-1.94060000
-0.24550000
-0.81030000

-0.01570000
-1.72140000
1.28230000
2.17410000
-1.33280000
-1.96050000
-0.98570000

Cartesian coordinates (A) for the optimized geometries of 2

C
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-0.85260000
0.57590000
1.33250000
0.50620000

-0.90550000

-1.66160000
1.75390000
0.49350000
2.38890000
2.75160000
1.42110000
2.57980000
1.32870000

-3.06560000

-0.82020000

-1.38340000
1.06800000
2.28950000
1.02840000
0.41440000

-0.84640000

-0.62000000
-0.65240000
0.65930000
1.84410000
1.89290000
0.58660000
0.80980000
-0.86800000
2.18070000
-0.28250000
-1.56400000
-2.17390000
-1.70140000
0.61190000
-0.59820000
-1.56350000
-1.52720000
0.65380000
2.81400000
1.75820000
2.06300000

-0.57720000
-0.01490000
-0.31140000
0.23480000
-0.36330000
-0.07280000
-1.79900000
1.36670000
-2.10590000
-2.23660000
2.08790000
1.31470000
3.29030000
-0.69820000
-1.69100000
-0.30430000
-0.48870000
0.26860000
0.07730000
1.34380000
-1.46280000
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-1.46590000
-1.78320000
0.85080000
2.77660000
1.65590000
3.24140000
3.08010000
2.31530000
3.66350000
2.23430000
3.13310000
3.32290000
-3.66350000
-3.01240000
-3.62640000

2.75670000
0.49100000
0.71760000
2.22650000
3.01360000
2.39080000
-0.13330000
-1.30400000
-0.27380000
-3.01360000
-1.42110000
-2.60770000
1.46770000
0.70950000
-0.32190000

0.06740000
1.03570000
-2.45010000
-3.14890000
-2.02550000
-1.42090000
-3.29030000
-2.20200000
-1.59770000
0.67090000
0.71310000
2.02180000
-0.30960000
-1.80620000
-0.46500000

Cartesian coordinates (A) for the optimized geometries of 3

C

- O O O O O O O O O O O

-1.90210000
-0.55340000
0.16800000
-0.53460000
-1.87350000
-2.57490000
-3.93080000
-2.42680000
1.51610000
2.38690000
3.88400000
-3.80940000
-0.01790000

-0.35830000
-0.28440000
0.85310000
1.99740000
1.96310000
0.81610000
0.91440000
-1.63310000
0.78950000
1.81360000
1.63310000
-1.88380000
-1.25160000

0.00080000
0.00050000
0.00040000
0.00060000
0.00080000
0.00100000
0.00100000
0.00080000
0.00020000
0.00000000
-0.00030000
0.00040000
0.00040000
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-0.05550000
-2.42480000
-4.32560000
1.98390000
2.05360000
4.19160000
4.32530000
4.32560000
-3.94970000
-4.27510000
-4.27430000

2.98840000
2.92000000
0.03370000
-0.21140000
2.86310000
0.56380000
2.11310000
2.11310000
-2.98840000
-1.48980000
-1.49060000

0.00050000
0.00080000
-0.00140000
0.00010000
0.00010000
-0.00030000
-0.90340000
0.90270000
0.00070000
0.93100000
-0.93100000

Cartesian coordinates (A) for the optimized geometries of 4

C
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-1.01780000
-1.04110000
0.12920000
1.30900000
1.29570000
0.14400000
-2.37690000
2.66430000
0.08960000
-1.95820000
2.24680000
0.15220000
-3.24230000
-2.48070000
-2.48080000
2.64160000
3.24200000

1.05360000
-0.29120000
-0.96450000
-0.30900000
1.03660000
1.72020000
-1.00640000
-0.98710000
-2.23310000
1.62900000
1.59530000
2.82310000
-0.30690000
-1.64390000
-1.64420000
-2.09590000
-0.68150000

0.00020000
0.00020000
0.00030000
0.00030000
0.00030000
0.00030000
0.00010000
0.00030000
0.00030000
0.00010000
0.00030000
0.00030000
0.00020000
-0.90730000
0.90730000
0.00070000
-0.90200000



3.24230000
0.95390000
-0.82460000

-0.68110000
-2.82310000
-2.74570000

0.90240000
0.00030000
0.00020000

Cartesian coordinates (A) for the optimized geometries of 5

C
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-1.05790000
0.27970000
0.90070000
0.09350000

-1.25670000

-1.86220000

-3.23290000
2.24940000
3.04010000
4.54650000

-1.87820000

-3.27870000

-3.84940000

-1.47670000
0.85440000
0.53320000
2.79140000
2.62920000
4.93380000
4.95080000
4.95040000

-3.51290000

-3.70420000

-3.72020000

-4.95080000

-1.86570000
-1.79050000
-0.59990000

0.47470000
0.43320000

-0.78280000
-0.88490000
-0.55670000

0.53040000
0.46310000
1.66600000
1.79610000

-2.15140000
-2.88450000
-2.73340000

1.48510000
-1.51950000
1.55200000
-0.58000000
0.97670000
0.97310000
2.88450000
1.36550000
1.36360000
-1.98970000

0.00040000
0.00060000
0.00500000
0.00920000
0.00960000

0.00410000
0.00450000
0.00520000
0.00950000
0.00960000
0.01370000
0.00170000

0.00730000

-0.00330000
-0.00280000
0.01280000
0.00150000
0.01330000
0.00760000
-0.89240000
0.91380000
0.00120000
-0.93120000
0.92620000
0.01040000



-3.58880000
-3.58330000

-2.71340000
-2.71180000

-0.91710000
0.93120000

Cartesian coordinates (A) for the optimized geometries of 6

C
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-0.83440000
-0.84360000
0.34770000
1.52140000
1.47650000
0.31290000
-2.17490000
2.89830000
0.35490000
3.14040000
3.22190000
-3.38680000
-2.47130000
-1.76810000
2.40310000
0.30010000
-2.09470000
3.67490000
1.24370000
-0.52490000
4.19250000
2.96380000
2.49050000
4.27500000
3.10300000
2.57860000

1.07790000
-0.24390000
-0.87910000
-0.22940000
1.09050000
1.74570000
-0.97310000
-0.88800000
-2.12110000
-1.93330000
-1.40790000
-0.33350000
-1.13390000
1.65560000
1.67070000
2.82930000
-1.98620000
-0.10090000
-2.66400000
-2.66780000
-2.29980000
-1.49270000
-2.82930000
-1.76740000
-0.59800000
-2.25550000

0.31240000
0.06140000
-0.03500000
0.13430000
0.39660000
0.48270000
-0.12500000
0.04270000
-0.29470000
1.14510000
-1.36850000
0.57950000
-1.62600000
0.38190000
0.54070000
0.68930000
0.34310000
0.23290000
-0.38180000
-0.44590000
1.12160000
2.15340000
1.05600000
-1.42820000
-2.12490000
-1.68620000
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-4.27500000
-3.17910000
-3.69860000
-3.41590000
-1.66000000
-2.57860000

-1.00500000
-0.15060000

0.62490000
-1.70030000
-1.68470000
-0.14030000

0.52780000

1.65890000

0.10790000
-1.79270000
-2.15340000
-2.11810000

Cartesian coordinates (A) for the optimized geometries of 7

C
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-1.89200000
-1.93140000
-1.08000000
-0.18060000
-0.14410000
-1.00540000
0.72040000
0.70020000
1.52360000
1.60500000
0.62120000
-2.58400000
-2.65270000
-1.12210000
-1.02560000
1.42970000
2.65270000
1.42060000
1.25530000

-0.60350000
-1.93120000
-2.50480000
-1.80380000
-0.45740000
0.11430000
0.37210000
1.73210000
-0.06730000
2.54780000
-2.52600000
-0.10950000
-2.54080000
-3.60140000
1.20300000
3.60140000
2.27250000
2.46860000
-2.00810000

1.56210000
1.40540000
0.54570000
-0.17260000
-0.01080000
0.85770000
-0.67870000
-0.46310000
-1.47490000
-1.17000000
-1.00910000
2.26480000
1.97450000
0.42470000
1.03400000
-0.85700000
-0.91430000
-2.26480000
-1.51810000

Cartesian coordinates (A) for the optimized geometries of 8

C

-1.32830000

-0.22090000

-0.74000000
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Cartesian coordinates (A) for the optimized geometries of a-caryophyllene

C

C
C
C

-0.48070000
0.98880000
1.52510000
0.73100000

-0.77940000

-1.46000000

-2.65550000

-0.22650000
1.18810000
3.02620000

-2.35880000

-0.71060000

-0.71990000
1.65930000

-1.29400000

-1.01470000

-2.76510000

-3.57360000
0.23510000

-0.44960000
0.52260000
3.57360000
3.40330000
3.30370000

-2.77560000
-2.31010000
-2.07350000
-0.52650000

-1.46330000
-1.14730000
0.07000000
1.14790000
0.96860000
0.06660000
-0.00140000
0.42650000
2.25710000
0.25700000
-0.43160000
-2.25710000
-1.87590000
-2.00740000
1.90240000
0.83150000
0.20200000
-0.26310000
1.36090000
0.60490000
-0.39470000
-0.68980000
0.64770000
0.97350000

1.05720000
-0.30090000
-1.25830000

1.89120000

-1.03130000
-1.02820000
-1.22020000
-1.46340000
-1.53520000
0.74920000
1.35990000
1.54330000
-1.64140000
-1.17280000
-1.12540000
-0.28250000
-2.04050000
-0.85970000
-1.20730000
-2.61860000
2.43540000
0.81360000
1.15520000
2.61860000
1.50570000
-0.96780000
-2.14530000
-0.36630000

-0.57110000

-1.03370000
0.14310000
0.27000000
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-2.01220000
0.92470000
1.90720000
1.26760000
0.28370000

-1.05230000
0.24060000
3.07820000
2.52640000

-2.63980000

-1.57120000

-3.85900000

-1.38400000

-3.05310000

-1.75180000

-3.02920000

-0.40300000

-0.11290000
1.47870000
0.19520000
1.70800000
0.03270000
0.89560000
2.74290000
3.85900000
3.57950000
3.07880000
3.24650000
1.76610000

-3.73620000

2.01680000
-1.25110000
-0.31830000

0.44030000

1.35720000
-2.31400000
-2.27980000
-1.16500000
0.69030000
3.30450000
-3.41400000

1.24060000
-0.19050000
-0.73370000
-0.68470000

-1.74010000

1.32780000

2.91010000
-1.81240000
-0.65070000

0.22570000

1.81530000
-3.09260000
-1.88820000
-0.52420000
-1.75150000

0.16790000

1.37020000

1.33180000

3.35250000

-0.01330000
1.02230000
0.27750000

-0.87690000

-0.87990000

-0.22370000
0.15140000

-0.28190000
1.27110000
0.47320000

-1.12200000

-0.67250000

-1.63600000

-1.74390000
1.03620000

0.45330000
1.21590000
0.46120000
1.81170000
1.59800000

-1.86800000

-1.85550000

-0.20610000

-1.05850000

-0.75180000
0.52100000
2.08480000
0.76140000

1.76530000

0.29060000
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Cartesian coordinates (A) for the optimized geometries of B-caryophyllene

C
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-2.47880000
-2.18040000
-0.79880000
-2.41680000
-1.93470000

-0.77580000
-0.71580000
0.65020000
1.29780000
1.30400000
-0.10660000
2.34580000
3.13880000
2.39100000
1.62820000
0.65990000
-1.29560000
-2.12810000
-2.96460000
-2.98670000
-0.44710000
-1.48120000
-1.01120000
0.53220000
1.32360000
-0.16150000
2.72000000
3.82280000

3.41700000
4.17650000
-4.17650000
-3.94500000
-2.98990000

0.56340000
-0.57250000
-1.27350000
-1.46980000
2.11350000
1.91810000
-0.75790000
0.32480000
1.48290000
2.81310000
-2.54110000
2.61410000
1.32680000
0.88960000
1.40550000
0.23250000
-1.32420000
-0.21850000
-2.26760000
-0.71730000
2.13540000
-1.01620000
-0.16740000

1.56950000
-0.04510000
-1.36640000
-0.62930000
-2.08480000

0.11850000
1.14320000
1.24000000
-0.10940000
-0.02890000
0.47260000
-0.56280000
0.13270000
0.81170000
-1.12760000
-0.96770000
-0.24530000
-0.00950000
-1.21780000
1.26000000
-0.89410000
0.83250000
2.15730000
1.73180000
1.92270000
1.56470000
-1.56990000
0.86400000
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3.80560000
1.99110000
3.13090000
0.88580000
2.68010000
1.15990000
0.70510000
-0.40780000
-1.67760000
-1.14800000
-3.38590000
-3.81000000
-2.36940000
-3.82280000
-3.43600000
-2.41390000

0.77870000
1.19780000
2.28240000
3.30600000
2.92500000
-2.66490000
-3.52490000
-2.30190000
3.52490000
2.78330000
-0.12720000
1.59450000
0.85300000
2.12680000
0.41510000
1.74570000

-0.64170000
1.80710000
1.05960000

-1.76720000

-1.43050000

-1.95360000

-0.44840000

-1.17010000
0.26360000

-1.33340000

-1.04910000

-1.38560000

-2.15730000
1.11670000
1.49760000

2.15030000

Cartesian coordinates (A) for the optimized geometries of citronellal

O
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-2.83470000
-1.88960000
-0.53570000
0.62480000
0.44490000
1.48960000
1.16390000
0.38020000
0.13240000
1.96530000
-0.32530000
-1.98450000

-2.80240000
-2.60140000
-3.24790000
-2.23250000
-1.21990000
-0.09330000
0.92700000
2.01080000
2.95560000
-2.98210000
2.39040000
-1.93350000

-1.03640000
-1.76420000
-1.53200000
-1.50970000
-0.35990000
-0.34650000
0.71750000
0.57250000
1.72590000
-1.41400000
-0.70750000
-2.65310000
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-0.55090000
-0.38580000
0.61260000
-0.56390000
0.46680000
2.50880000
1.54920000
1.59970000
0.67210000
0.46640000
-0.95400000
2.83470000
2.06070000
2.06150000
-0.21770000
-1.41750000
0.06350000

-3.82260000
-3.98330000
-1.67260000
-0.75060000
-1.75840000
-0.49430000
0.38750000
0.72540000
2.66060000
3.98330000
2.99040000
-2.29640000
-3.74280000
-3.50970000
1.64750000
2.49930000
3.36450000

-0.57690000
-2.35750000
-2.47890000
-0.44760000
0.61690000
-0.14060000
-1.34830000
1.71130000
2.65310000
1.45700000
1.96740000
-1.52260000
-2.22200000
-0.43800000
-1.52510000
-0.51970000
-1.08130000

Cartesian coordinates (A) for the optimized geometries of citronellol

O
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-4.12940000
-2.90700000
-3.18240000
-1.92340000
-0.95630000
0.18440000
1.10240000
2.33780000
3.17420000
-2.36280000
3.00140000

-2.15280000
-1.45880000
0.03650000
0.93020000
0.62730000
-0.33770000
-0.61700000
-1.14310000
-1.37350000
2.40780000
-1.55220000

1.79670000
1.64090000
1.52690000
1.52230000
0.35640000
0.72760000
-0.43780000
-0.35760000
-1.59490000
1.47810000
0.93540000
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-3.95370000
-2.27950000
-2.42460000
-3.77710000
-3.82600000
-1.38180000
-1.53510000
-0.47400000
0.76790000
-0.22660000
0.70080000
2.66410000
4.12940000
3.41510000
-1.49010000
-3.04990000
-2.89170000
2.34390000
3.32490000
3.90190000

-3.09530000
-1.69180000
-1.86250000
0.22710000
0.33470000
0.78110000
0.24400000
1.57550000
0.10770000
-1.31270000
-0.38120000
-1.05160000
-0.80570000
-2.45560000
3.09530000
2.65540000
2.64050000
-1.46790000
-2.61600000
-0.92270000

1.85390000
2.52980000
0.72370000
0.60210000
2.38990000
2.48970000
-0.51560000
0.01680000
1.56660000
1.07280000
-1.43740000
-2.52980000
-1.52190000
-1.69990000
1.56240000
2.31910000
0.52590000
1.82630000
0.87640000
1.11650000



7. Interaction Energies and the energy decomposition analysis (kJ/mol) based on
Natural bond orbital (NBO) calculation.

Geometry optimizations of all hydrogen atoms were conducted by DFT using the
Gaussian 16 package under the B3LYP-D3/6-311G (d, p) level. All of the heavy atoms
were at original X-ray coordinates. Natural bond orbital (NBO) analysis was performed
Gaussian NBO Version 3.1. The intermolecular interaction energy and the energy
decomposition analysis (EDA) based on SAPT were determined by using the PSI4 1.4
program, and the level of calculation was SAPTO/jun-cc-pVDZ. Five complexes
without disorders were included in the calculation. The data of NBO analysis was
provided in Table S4

Table S4. Interaction Energies and the energy decomposition analysis (kJ/mol) based
on Natural bond orbital (NBO) calculation.

Complex | Electrostatics | Exchange Induction Dispersion Total

GNPSo1 -55.7683127 68.8908449 -46.16308693 | -104.5949559 _124.51298
GNPSo2 -36.04022071 | 96.58079187 | -15.50921039 | -145.9649216 _100,93356
GNPSo4 | -41.53464097 | 58.93670727 | -53.43258083 | -87.17874305 _123,20926
GNPSo>7 | -22.57516253 | 58.30971621 | -16.69081085 | -84.63145939 _65.587717
GNPSo8 | -19.8257027 60.91535765 | -12.68499158 | -91.12308916 _62.718426

The results of the energy decomposition analysis (kJ/mol) based on Natural bond orbital
(NBO) calculation showed that the main interaction between host and guest molecules
is the dispersion as attraction effect, similar to C—H---m interactions, suggesting again
the important role of C—H---& interactions. Related figures were shown in Fig 9a-9e.



Fig 9c. Extracted structure of the host and guest from GNPS>4



Fig 9d. Extracted structure of the host and guest from GNPS>7
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Fig 9e. Extracted structure of the host and guest from GNPSo8
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