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Figure S1. Characterization spectra for (a) *H-NMR spectrum for H,, (b) *C-NMR spectrum for H,, (c) IR spectrum for H,, (d) *H-NMR spectrum for Hy, (e) 3C-
NMR spectrum for H; and (f) IR spectrum for H,.
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Figure S2. Individual inclusion spectra for (a) *H-NMR for ANI with H;, (b) *H-NMR for 3MANI with H,, (c) *H-NMR for 4MANI with H,, (d) *H-NMR for p-Xy with

H,, (e) *H-NMR for ANI with H, and (f) *H-NMR for 4MANI with H,.



Table S3. (a) Duplicate data for equimolar competition experiments of anisole and methylanisole isomers with H;

Combination: Batch 1 Batch 2 Average e.s.d.’s

ANI 2MANI 98.29:1.71 94.09:5.91 96.19:3.54 (2.10): (2.10)

ANI 3MANI 54.40: 45.60 57.88:42.12 56.14:43.86 (1.74): (1.74)

ANI 4MANI 35.59:64.42 36.04:63.97 35.82:64.20 (0.23): (0.23)

23 MANI 11.58:88.42 14.91:85.09 13.25:86.76 (1.67): (1.67)

34 MANI 40.14:59.86 40.56:59.44 40.35:59.65 (0.21): (0.21)

24 MANI 3.75:96.25 4.18:95.82 3.79:96.04 (0.22): (0.22)

ANI 23MANI 35.10:8.12:56.78 38.56:7.89:53.55 36.83:8.01:55.17 (1.73): (0.12): (1.62)
ANI 34MANI 27.36:32.73:39.91 29.54:29.97:40.49 28.45:31.38:40.20 (1.09): (1.41): (0.29)
ANI 24MANI 36.31:4.51:59.18 35.69:3.03:61.28 36.00:3.77:60.23 (0.31): (0.74): (1.05)
234 MANI 4.50:40.89:54.60 3.12:43.39:53.46 3.18:42.14:54.03 (0.69): (1.25): (0.57)
ANI 234MANI 31.06:2.88:19.59:46.47 27.02:3.04:24.10:45.85 29.04:2.96:21.85:46.16 (2.02): (0.08): (2.26): (0.31)

Table S3. (b) Duplicate data for equimolar competition experiments of anisole and methylanisole isomers with H,

Combination: Batch 1 Batch 2 Average e.s.d.’s (%)

ANI 2MANI 97.47:2.54 95.07:4.93 96.27:3.73 (1.20): (1.20)

ANI 3MANI 91.80:8.20 89.91:10.09 90.86:9.14 (0.95): (0.95)

ANI 4MANI 14.54:85.46 14.08:85.92 14.31:85.69 (0.23): (0.23)

23 MANI a a - -

34 MANI 6.55:93.45 6.20:93.80 6.37:93.63 (0.18): (0.18)

24 MANI 3.88:96.12 3.50:96.50 3.69:96.31 (0.19): (0.19)

ANI 23MANI a a - -

ANI 34MANI 11.25:4.77:83.98 9.81:4.17:86.02 10.53:4.47:85.00 (0.72): (0.30): (1.02)
ANI 24MANI 10.11:1.76:88.13 11.73:2.36:85.91 10.92:2.06:87.02 (0.81): (0.30): (1.11)
234 MANI 1.25:3.95:94.80 2.17:5.65:92.18 1.71:4.80:93.49 (0.46): (0.85): (1.31)
ANI 234MANI 11.58:1.15:5.28:81.99 11.09:1.76:3.89:83.26 11.34:1.46:4.59:82.63 (0.25): (0.31): (0.70): (0.64)

9Did not crystallize

Table S3. (c) Duplicate data for equimolar competition experiments of ethylbenzene and xylene isomers with H,

Combination: Batch 1 Batch 2 Average e.s.d.’s

p,o-xylene 96.66:3.34 96.79:3.21 96.73:3.27 (0.07): (0.07)
p,m-xylene 96.09:3.91 96.39:3.61 96.24:3.76 (0.15): (0.15)
m,o—xylene a a - -

p,m,o-xylene 96.85:1.60:1.55 96.12:2.16:1.72 96.49: 1.88: 1.63 (0.37): (0.28): (0.09)
p—xyl and EB 91.94:8.06 92.63:7.37 92.29:7.71 (0.35): (0.35)

o—xyl and EB a a - -

m—xyl and EB a a - -

p,0—xyl and EB
p,m—xyl and EB
o,m-xyl and EB
p,m,o—xyl and EB

92.77:1.89:5.35
90.94:2.85:6.22

a

91.42:1.51:1.86:5.21

92.75:2.18:5.08
92.02:1.97:6.01

a

92.61:1.04:1.11:5.25

92.76: 2.04:5.22
91.48:2.41:6.12

92.02:1.28:1.49:5.23

(0.01): (0.15): (0.14)
(0.54): (0.44): (0.11)

(0.60): (0.24): (0.38): (0.02)

%No inclusion occurred
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Figure S4 Chromatograph of standards for guests (a) anisoles and methylanisole isomers and (b) ethylbenzene and xylene isomers.



Table S5. (a) All interactions for H; with anisole and methylanisole isomers

Non-covalent H;*ANI H;*3MANI H;*4MANI Symmetry
interaction
m-n (H-Hand HG)  4.641(1)-5.989(1) A 4.527(9)-5.9691(9) A 4.571(1)-5.998(1) A

H---G major [7] 4.909(1) -5.986(1) A? [7] 5.028(1)-5.757(1) A [6] 4.964(2)-5.535(2) A
H---G minor [7] 5.220(2)-5.869(2) A
CH---1t (host—host and

host-guest)

Co-Heny-Cemy 2.85A, 144° Xy, 1+z
Co-Hier*C8n) 2.78 A, 170° 1-x,2-y,1-z
Ce-Hier*C8n) 2.74 A, 134° —1+x,y,z
H-bonding Non-classical Non-classical Non-classical

(intramolecular)

Co=Hn*Niwy 2.62(2) A, 103° 2.910(2) A, 102° 2.756(2) A, 103° XY, 2
Coi~Hey"Newy 3.443(2) A, 158° 3.456(2) A, 155° XY, 2
Co—HeyNiwy 2.07(2) A, 102° 2.763(2) A, 103° 2.914(2) A, 102° X, VY, Z
Co=Hn*Niwy 3.456(2) A, 153° XY, 2
Ci-Hey"Newy 3.455(2) A, 151° 3.422(2) A, 151° 3.437(2) A, 148° XY,z
Co—Hy Ny 2.768(2) A, 103° 2.772(2) A, 103° 2.766(2) A, 103° XV, Z
Ci—Hey*Newy 2.898(2) A, 102° 2.921(2) A, 101° 2.902(2) A, 101° XY, 2
Ci-Hey"Oge) 2.554,132° 1-x, -y, -z
Ci~Hiy0ie~Cia) 2.70“2\, 127°(<) 1-x, 1-y, 1-z
Ny—He Coy=Ciny 2.83A, 158°(<) —x, 1-y, 1-z
Short contacts (host/

guest and

guest/guest)?

Cer—HezC5=Cys 2.87A, 141°(<) X, y, 1+z
Cy3—HypCs3—Css 2.86A, 143°(<) X, 1y, 1-z
C=HonSen=Cony 2.95A, 146° (<) 1-x, 2y, 1-2
C(H)_H(H)"'H(H)_C(H) 2.35 e, 128° (<) 1-x, 1—y, 1-z
Co-HeyHie—Cia) 2.36 A, 143° (<) 1-x, 2-y, 1-z
Cor-HeyHe~Cia) 2.94 A, 130° (<) X, 1+y, z
C(H)_H(H)"'H(G)_C(G] 2.37 A, 158° (<) 2-x, 2-y, 1-z
Co—Hu Hi—Cmy 2.38A,127° (<) 2-x, 1-y, -z
Con~Hp HieCia) 227 A, 158° (<) 2%, 2
Co-HieyHi—Ciny 2.26 A, 141° (<) 1-x, 1y, 1-z
C(Q—H(G)“'H(H'—C(H) 2.25 A, 141° (<) 1-x, =Y, 1-z

9Number pf H---G interactions are indicated in parentheses.
bDistances denoted by < are contacts that measure less than the sum of the van der Waals radii of the atoms involved while those denoted by << is this sum
minus 0.2 A.



Table S5. (b) All interactions for H, with anisole and methylanisole isomers

Non-covalent interaction H,*ANI H,*4MANI Symmetry
-1 (H-H and H--G) 4.080(1) —5.920(1) A 4.0427(7) - 5.756(3) A
H---G interactions [5] 4.725(1)-5.920(1) A [H-+H only]

CH---1t (host—host)

Co=Hp-Cemy 2944, 76° XY,z
Co—Heny-Cemy 2.57A,97° XY,z
Ci—HenyC8my 2.92 A, 128° X, 1+y, z
Co=HuCEm 2.634A,162° 2-x, 2-y, 2-2
Co—Hur*Cgmy 2.81 A, 105° XY, 2
Co—HyC8m 2.924,128° 1-x, 1y, 1-z
C(Q‘H(G)“'Cgm) 2.90 A, 137° XY,
Ci—HeyCgy 2.614,99° XY,z
Ci—HeyCgmy 2.83A,132° 14X, Y, z
Coi-Heny-Cemy 2.90A,133° 1-x, -y, 1-z
Ci—HeyCgy 2.75 A, 105° XY,z
Ci—HenyCgmy 2.69 A, 155° 1-x, -y, -z
Cio~Hier*Can) 2.78 A, 135° —1+x, —1+y, z
H-bonding (intramolecular) Non-classical Non-classical

Co=Hn*Niwy 2.805(3) A, 102° XY,z
Ngy=HeCio~Ca) 2.63 A, 156° (<<) 1-x, -y, 1-z
Nip=He~Ce=Cia) 2374, 160° (<) Iy, 2
Ci—Hery"O—Ciry 2.64A, 164°(<) 1+x, 14y, z
Ciy~He " Oy=Ciny 2.63 A, 155° (<) —14x, -1+, z

Short contacts (host:-
guest and guest---guest)®?

Coi-HeyHe~Cia) 2.30A,127° (<) 1+x, 1+y, z

aDistances denoted by < are contacts that measure less than the sum of the van der Waals radii of the atoms involved while those denoted by << is this sum
minus 0.2 A.



Table S5. (c) All interactions for H, with ethylbenzene and xylene isomers

Non-covalent interaction H,* p-Xy Symmetry
n—1t (H--H and H---G) 4.074(1) - 5.926(1) A
5H-G 4.781(1)-5.926(1) A

CH---1t (host—host)

Cen—HuC8) 3.00 A 127° XY,z
Co-HieCe 2.76 A, 145 x, 14y, z
H-bonding Non-classical

N'H)—H(H)"'C[G)—C@ 2.77 A, 159° (<) 1-x, Z_Y, 1-z

Short contacts (host::
guest and guest---guest)*?

Cy=Hiy"Hie—Cio) 2.33 A 130° (<) X, —1+y, z
CorHierCir=—Cimy 2.874,139° (<) XV, 2

aDistances denoted by < are contacts that measure less than the sum of the van der Waals radii of the atoms involved while those denoted by << is this sum
minus 0.2 A.

Summary of H--H interactions of inclusion compounds

Interaction H,ep-Xy

# Range
- - 4.047(1)-5.926(1) A
CH-mt 3 2.51-2.80 A, 102-163°
Non-classical 2 2.811(2)-3.486(2) A, 102-165°
H-bonding

Other short contacts 1 2.56 A, 165°
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Figure S6. Host geometry within the respective complexes (a) H;*p-Xy, (b) Hy*0-Xy, (c) Hy*EB, (d) H;*ANI, (e) H;*3MANI, (f) H;*4MANI, (g) Hy*p-Xy, (h)
H,eANI and (i) H;*4MANI.



