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I. Crystallographic data

Table S1. X-ray single crystal data collection and refinement statistics of B-CD—PXT HCI (form I1).

-CD—Paroxetine HCI

Abbreviated formula
Chemical formula

Formula weight

Crystal habit, color

Crystal size [mm]

Crystal system, space group
a, b, c[A]

a, By [

VA%

z

D[s) Cm_3]

p [mm]

F(000)

Diffractometer

Wavelength [A]

T[K]

Data collection

Frames collected

@range [°]

Resolution [A]
Completeness [%], Rint
Reflns collected / unique / observed
Data / parameters / restraints
R13 WR2 [l > 26(1)]°

R1, WR [all data], GoF
Aprmin, Apmax [6 A~

Flack parameter (x)

CCDC number

B-CD-PXT-HCI-0.4EtOH-7H20
(C6H1005)7-:C19H20FNO3-HCI-0.4(C2He0)-7H20
1635.25

Thick plate, colorless

0.32x0.34 x0.44

Triclinic, P1 (No. 1)

11.4958(3), 12.3750(4), 15.0433(5)
111.979(1), 95.325(1), 100.104(1)
1924.09(10)

1

1.411

0.156

864

APEXII Kappa CCD (Bruker)
MoK, 0.71073

296(2)

w—¢ scan, 1.0° step, 8 s expose
1376

2.14-30.53

0.70

99.8, 0.0296

67270/ 23458 / 14844

23458, 1007, 31

0.0633, 0.1582

0.1061, 0.1854, 1.017

-0.42,0.48

0.03(2)

2115511

"R = SlIFdl - FllZIFal; WR = SAW(Fo— FA TS
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Table S2. Selected geometrical parameters of B-CD-PXT HCI (form I1).

Residue  Q[A]*® r[o]® $°, ye O4dev.  O4dist. 0302 dist. 7o
n o[]° [’ [Al° [Alf [A1" [
- 0572(8) 6.02)  110.4(4)  0.098(2) 4.467(4) 2.684(5) 56.9(4)
3.0(8) -116.6(4) 4.991(2) -63.3(4)
2 0.555(9) 11.5(2) 1165(3)  0.078(2) 4.313(3)  2.759(5) 58.1(7))52.9(12) ¥
2.2(9) ~112.6(4) 5.066(2) -70.2(7)1-60.2(11) ¥
3 0.559(9)  12.4(2) 113.3(3) -0.144(2)  4.416(4) 2.727(5) -176.7(7) ™ -160.3(13)
1.3(9) ~112.5(4) 5.059(3) 68.4(10) ™ 65.4(20) "
4 0.546(9) 1.8(3)  106.8(4)  -0.026(3) 4.338(5) 2.966(6) 58.4(5)
3.009) ~124.2(4) 5.054(3) -63.3(4)
5 0.550(9) 21.1(2) 116.2(4)  0.183(2) 4.395(4)  2.731(5) 68.0(5)
4.8(9) -97.7(5) 4.974(3) -53.8(5)
6 0572(9)  6.0(1)  1099(4)  -0.092(2) 4.446(4) 2.826(6) 63.3(5)
3.9(9) -130.3(4) 5.136(3) -57.3(5)
7 0.544(9)  8.4(2)  111.4(4)  -0.097(2) 4.293(4)  2.799(5) 45.3(9) " 63.7(11)
4.1(9) -110.7(4) 5.038(2) -76.6(8)"-58.2(11)
112.1¢ 0.1749
-114.9¢ 0.1629
-2.8¢ 0.8689

2 puckering parameters of an ideal cyclohexane chair (for R(C—C) = 1.54 A) has puckering amplitude Q = 0.63 A and
angle describing the polar position 6= 0° [1].

b Tilt angle — interplanar angle of the plane through C1(n), C4(n), O4(n) and O4(n — 1) against the O4 plane.

¢ Endocyclic torsion angles ¢ and y at glycosidic O4, defined as O5(n + 1)-C1(n + 1)-04(n)-C4(n) and C1(n + 1)—
04(n)-C4(n)-C5(n), respectively.

d Averages of ¢and y are in italics; for the B-CD roundness, the sum of averages should be zero [2].

¢ Deviation of glycosidic O4 atoms from the least-squares plane through the seven O4 atoms.

f04(n)---04(n — 1) and O4(n)---centroid distances.

9 Ranges of the O4(n)---O4(n — 1), O4(n)---centroid distances and the average of their ratios are in italics; for an ideal
heptagon, the ratio is 0.868.

P 03(n)--02(n + 1) distance

" Exocyclic torsion angles y and o are defined as C4-C5-C6-06 and O5-C5-C6-06, respectively.

Ix Twofold disordered C62—H,—062—H group with occupancy factors 0.61 and 0.39 for respective sites A and B.

mn Twofold disordered C63-H>—063-H group with occupancy factors 0.64 and 0.36 for respective sites A and B.

P9 Twofold disordered O67—-H group with occupancy factors 0.59 and 0.41 for respective sites A and B.
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Table S3. (a) Hydrogen bond parameters in f-CD-PXT-HCI-0.4EtOH-7H20 [A, °].

D-H--A D-H H-A D-A Z/(DHA) D-H--A D-H H--A D--A Z(DHA)
B-CD—B-CD 064-H--07TWA 082 180 259(2) 1645
021-H--037 082 214 2799(5) 1373 064-H--O7WB 082 195 2.728(11) 157.2
031-H--022 082 188 2684(5) 1675 064-H--07TWC 082 209 2864(16) 156.6
061-H--064 i 082 197 2775(5) 1687 026-H--O1W v 082 190 2698(6) 163.0
022-H---056 i 082 197 2.788(4) 1757 036-H--OTWA *  0.82 242 2932 1212
032-H--023 082 199 2.759(5) 156.7 066-H---CI1 * 082 229 3084(5) 1634
033-H--024 082 192 2.726(5) 167.4 037-H--02W 082 204 2756(7) 1449
063A-H--031"® 082 181 2597(8) 1612 O67A-H--O3WA™  0.82 191  2.730(18) 172.8
034-H--025 082 223 2966(6) 1487 067B-H--O3WB*  0.82 248 3.09(3) 1328
035-H--026 082 191 2731(5) 1767 O1W-H1.-033* 096 215 2956(6) 1403
065-H---032 Vi 082 206 2831(5) 1556 02W-H1.-025 i 096 196 2827(7) 1489
036-H--027 082 211 2826(6) 1455 PXT-B-CD/H,0/CI

027-H--085 082 195 2766(5) 176.2 N1X-H1--O61 vil 089 195 2792(6) 158.1
B-CD—H,0/CI 137.3 N1X-H1--Cl1 089 238 3.131(5) 1416
O62A-H--O4WA ™ 082 217  2.825(11) 137.0 NIX-H1--OBWA 089 257 3.16(3)  124.9
023-H--O3WAY 082 196 2.771(9) 1732 025-H--Cg2(C)¢  0.82 3.410 4.228 176.0
023-H--O3WBY 082 250  3.250(13) 152.0 C31-H--Cg3(B) ¢ 098 3.623 4.548 158.2
063B-H--O4WB "™ 082 221  2.815(18) 130.8 H,0—/H,0/CI

024-H--O4WAY 082 214  2.794(7) 137.1 O1W-H2--CI1 * 096 228 3.154(5) 151.0
024-H--O4WBY  0.82 196  2.700(13) 150.7 02W-H2:--05W 096 184 274(3) 1556

aEquivalent positions: (i) x+1,y+1,z; (i) x+1,y,z (iii)x,y,z-1; (iv)x,y-1,z; (v) x-1,y,2-1;
(viyx—=1,y—1,z; (vi)x,y,z+ 1; (viii)x—=1,y,z; (iX) X, y+1,z;, (X) x+1,y,z+ 1, (xi)x+1,y+1,z+ 1.
® Twofold disordered C62—-H,~062—H group of B-CD with occupancy factors 0.61 and 0.39 for respective sites A and B.
Twofold disordered C63—-H,—063—H group of B-CD with occupancy factors 0.64 and 0.36 for respective sites A and B.
Twofold disordered O67—H group of 3-CD with occupancy factors 0.59 and 0.41 for respective sites A and B.
¢ Site occupancy factors (SOFs) are as follows:
7 water molecules are distributed over 14 sites: 1.0 (O1W, O2W); 0.6 (O3WA, O4WA, O7WD);
0.4 (O3WB, 04WB, 06WB, O7WC, O8W); and 0.3 (O5W, O6WA, O7TWA, O7WB).
EtOH: 0.4
Fully occupied chloride: 1.0 (CI1)
d Cgl = D-ring (013X-C12X-C16X—-015X-C14X)
Cg2 = C-ring (CO9X-C10X-C11X-C12X-C16X~-C17X)
Cg3 = B-ring (C18X-C19X-C20X-C21X-C22X-C23X)

(b) m---m interactions in B-CD-PXT-HCI-0.4EtOH-7H,0 [A, °].

Cg(l) Cg(J) Cg-Cg Alpha Cgl Perp CgJ Perp Type
Cgl Cg3(x—1,y,2) 5.595(6) 69.8(7) 1.938(6) 3.790(3) Edge-to-face
Cg3 Cg2(x,Y,2) 5.457(3) 65.7(3) 0.343(3) 4.799(3) Edge-to-face
Note:
- Cg(1) = Plane number I; for Cgl, Cg2, and Cg3, see above.
- Alpha = Interplanar angle between planes | and J (°)
-Cg-Cg = Distance between ring centroids (A)
- Cgl_Perp = Perpendicular distance of Cg(l) on ring J (A)
- CgJ_Perp = Perpendicular distance of Cg(J) on ring | (A)
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I1. Computational data

Table S4. Hydrogen bond parameters in 1:1 and 2:1 3-CD-PXT inclusion complexes from DFT full-
geometry optimization [A, °].?

D-H--A D-H H-A D-A Z(DHA) D-H--A D-H H--A D--A Z(DHA)
1:1° B-CD  conformation

B-CD-CD Distorted round B-CD-PXT

021-H.--037 098 205 298 157.8 035-H.--013X 098 197 292 1623
031-H.--022 098 199 295 166.9 025-H--Cg2(C)¢ 098 374 434 12138
032-H--023 098 196 292 167.4 C31-H---Cg3(B) 110 366 4.74 1653
062—-H---053 097 214 3.02 149.2

033-H---024 098 186 282 165.7

025-H---034 098 188 286 175.0

026-H--035 099 187 284 168.3

027-H---036 098 193 2.89 164.5

2:1°b

B-CD-CD Distorted round B-CD-PXT

021 1-H--037_1 099 182 281 1711 061_2-H--N1P 099 191 290 1728
022_1-H--031.1 098 210 299 150.8 C36_1-H--Cg2(C)¢ 1.10 357 465 1683
032_1-H--037_2 099 178 275 166.5 C36_2-H--Cg3(B) 110 350 455 161.1
023 1-H--032.1 098 1.97 290 155.9

033_1-H--036_2 0.99 189 2.88 174.6

024 1-H--033.1 099 179 278 177.1

034_1-H--025.1 099 182 279 166.8

025_1-H--034.2 098 191 276 1435

035_1-H--024 2 099 180 272 154.2

065_1-H--056_1 0.97 2.07 296 149.8

026_1-H--035_1 0.99 184 282 169.7

036_1-H--027_1 099 187 285 1755

066_1-H--067_1 098 214 3.05 1535

027_1-H--032_.2 099 185 273 148.2

037_1-H--022.2 0.99 179 273 157.9

031_2-H--031_1 098 195 292 166.0

022_2-H--031.2 099 187 284 166.2

032_2-H--023.2 099 179 277 169.3

023 2-H--036_1 098 185 272 145.1

033 2-H--026_1 099 177 271 156.0

024 _2-H--033_2 099 182 280 170.1

034_2-H-.-025_2 099 178 277 172.3

025_2-H--034_1 098 191 278 146.7

035_2-H--024.1 099 171 268 167.6

026_2-H--035_.2 098 192 289 169.9

036_2-H--027_2 098 201 297 165.0

037 2-H--021. 2 098 1.88 285 169.5

067 2-H--O51 2 0.97 217 297 138.7

@ DFT energy minimization in vacuum at the B3LYP/6-31+G*/4-31G level, see also Table S5.
b X-ray structures of the 1:1 p-CD—PXT (form 1) and 2:1 B-CD-PXT (form I; [3]) with PXT in neutral form were used as starting
models.
¢ PXT base in the 1:1 and 2:1 3-CD-PXT inclusion complexes, which are respectively labeled X and P
Cg1 = D-ring (0O13X-C12X-C16X-015X-C14X)
Cg2 = C-ring (C9X-C10X-C11X-C12X-C16X-C17X)
Cg3 = B-ring (C18X-C19X-C20X-C21X-C22X-C23X)
Cgl = D-ring (O13P—-C12P-C16P-015P—C14P)
Cg2 = C-ring (C9P-C10P-C11P-C12P-C16P—C17P)
Cg3 = B-ring (C18P—C19P—-C20P—-C21P-C22P—-C23P)
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Table S5. Stabilization and interaction energies of 1:1 and 2:1 B-CD-PXT inclusion complexes from
DFT full-geometry optimization. 2

1:1° 2:1°P
Ecpx © —5388.30855 —-9661.36284
Ep-co_opt ¢ {E2p-co_opt} —4272.96405 {-8546.03560}
Eb_opt —1115.32034 —-1115.31793
Ep-co_sp {E2p-cp_sp} —4272.96123 {-8546.02372}
Eb_sp —1115.31830 —-1115.31277
AEgp [Hartree] © —0.02401 —0.00931
AEst [keal mol™] —15.16 -5.84
AEint [Hartree] —0.02902 -0.02635
AEint [kcal mol™] -18.21 —16.54
Host-guest interactions O—H---0, C/O-H--xt O-H--N, C-H---xt

2 DFT/B3LYP calculations in the gas phase with mixed basis sets 4-31G for C atoms and 6-31+G* forH, N, O, F
atoms were carried out using program GAUSSIANQ9 [4].
b X-ray structures of the 1:1 B-CD-PXT (form I1) and 2:1 B-CD-PXT (form I; [3]) with PXT in neutral form were
used as starting models, see also Tables S4 and S6.
¢ Original unit of E is Hartree [1 H = 627.5 kcal mol].
4 Eg-cp_opt in Vacuum of the uncomplexed B-CD-12H,0 [5] is —4272.96662 H.
ef Stabilization energy, AEsw = Ecpx — (Ep-co_opt + Ep_opt) and interaction energy, AEint = Ecpx — (Ep-cp_sp + Eb_sp),
where Ecpx, Ep-cp_opt and Ep_opt are the molecular energies from full optimization of complex, host f-CD
and drug PXT in the free base form, respectively; Eg.co_sp and Ep sp are the corresponding single-point
energies in the complexed states.

Table S6. Dispersion- and BSSE-corrected interaction energies of 1:1 and 2:1 -CD-PXT inclusion
complexes from DFT/B97D calculations. 2

1:1 2.1
B97D
Ecpx —5385.02492 —9655.57586
Ep-co_sp {E2p-cD_opt} —-4270.36709 {—8540.87255}
Eb s —1114.58685 —1114.58275
AEint [Hartree] —0.07098 —0.12056
AEint [kcal mol™] —44.54 —75.65
AAEin [kcal mol] ¢ 31.12 0.00
B97D+BSSE
Ecpx_Bsse —5385.00925 —9655.54649
E[S-CD(cpx)_sp {EZB—CD(cpx)_sp} —4270.37175 {—8540.88338}
Eb(epx)_sp —1114.59786 -1114.60128
AEgsse [Hartree] 0.01567 0.02937
AEgsse [kcal mol™] (% contribution to AEin) 9.83 (22%) 18.43 (24%)
AEint Bsse [Hartree] © —0.05531 —-0.09120
AEint gsse [kcal mol™] -34.71 —-57.23
AAEint Bsse [kcal mol‘l] d 22.52 0.00

2 DFT/B97D calculations in the gas phase with mixed basis sets 4—31G for C atoms
and 6—-31+G* for H, N, O, F atoms were carried out using program GAUSSIANQ9 [4].
DFT/B3LYP-optimized structures were used for single-point energy calculations, see also Table S7.
® The basis set superposition error (BSSE) energy by counterpoise correction [6],
AEpgsse = EcpxiBSSE - Ecpx = [EH-CDisp - EB-CD(cpx)isp] + [EDisp - ED(cpx)fsp]
where Ecpx_ssse and Ecpx are corrected and uncorrected complex energies, respectively.
¢ BSSE-corrected interaction energy, AEin sse = Ecpx — (Ep-co(epx)_sp + Epepx)_sp) = AEint + AEgsse
where Ep.co(epx) sp and Epcepx)_sp are energies of two components in the complex.
d Relative interaction energies (AAEin and AAEin sse) compared to the 2:1 B-CD-PXT complex [3].
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