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Table S1. Experimental values of solubility, solubility product ( K sp) and free energy of formation

( AG? ) of CBZ, coformers and cocrystals [CBZ + BZA], [CBZ + 4-OH-BZA], and [CBZ + INAM] in
acetonitrile at 293.15 K, 298.15 K, 303.15 K, 308.15 K and 313.15 K.

Temperature, K

293.15 298.15 303.15 308.15 313.15
CBZ S 510!, mol-L1 1.48 +0.04 1.68+0.05  1.95+0.05 221+0.06 2.45+0.06
BZA S 524101, mol- L1 3.92 +0.03 494+011  619+0.14 7.79+0.15 10.20+0.17
4-OH-BZA S? s onp24-101, mol-L 1.10 +0.02 126+0.03  145+0.04 1.69+0.05 1.92+0.05
INAM S? nav-10!, mol-L-! 1.02 +0.02 127+0.03  143+0.03 1.80+0.03  2.06+0.04
[CBZ+BZA] S g’g’ -10', mol-L-! 0.99 +0.05 1.10+£0.06  1.20+0.05 136+0.05 1.45+0.06
K, 102 (mol-L1y 0.97 +0.05 122+0.05  145+0.05 1.85+0.06 2.11+0.07
AG? , kJ-mol™! -436+033  —475+034 -534+042 -572+045 -6.44+0.48
[CBZ+4-OH-BZA] Sé’%’ 102, mol-L! 3.12+0.06 3.77+0.08  446+0.11 534+013 589+0.18
K, 10° (mol L1y 0.97 +0.04 142+0.05  1.99+010 285+0.10 3.47+0.12
AG?, kJ-mol™! -6.87+048  -6.69+045 —6.68+042 -658+040 -6.45=+0.36
[CBZ+INAM] S g’g’ 101, mol-L! 0.86 +0.06 0.95+0.04  1.04+0.03 1.12+0.03 123+0.04
K, 102 (mol-L1y 0.74 +0.03 090+0.04  1.08+0.05 1.25+0.05 1.500.07

AG? , kJ-mol™! -1.74+0.13 -213+0.14 -240+016 -298+0.16 -3.16+0.21




Table S2. Experimental values of [CBZ + CF] (1:1) cocrystal solubility product (Ks in (mol-L™)?),
intrinsic solubility (§°(CBZ) in mol-L™) of CBZ and (S°(CF) in mol-L-!) coformer and Gibbs en-

ergy of cocrystal formation reaction (in k]-mol).

N Coformer Solvent log(K,,) log(S°(CBZ)) log(S°(CF)) AG}?- Ref?
1 Cinnamic Acid Water -5.9 -3.2 -2.46 -1.42 [1]
2 Emodin Ethanol -4.28 -0.97 -1.74 -8.91 [2]
3 Emodin 2-propanol -4.82 -1.36 -1.68 -10.21 [2]
4 Emodin Ethyl acetate -4.64 -1.32 -1.43 -10.77 [2]
5 Emodin Acetone -4.07 -1.27 -1.29 -8.58 [2]
6 Nicotinamide Ethyl acetate -3.17 -1.31 -0.96 -5.17 [3]
7 Saccharin 2-propanol -3.41 -1.3 -0.8 -7.5 [3]
8 Saccharin Ethyl acetate -2.6 -1.31 -0.74 -3.13 [3]
9 Saccharin Ethanol -2.38 -0.85 -0.62 -5.15 [3]
10 Saccharin Methanol -2.22 -0.4 -0.46 -4.6 [4]
11 Nicotinamide 2-propanol -2.43 -1.3 -0.2 -5.31 [3]
12 Paeonol 2-propanol -2.32 -1.36 -0.12 -4.83 [2]
13 Glutaric acid Ethyl acetate -2.05 -1.31 0 -4.23 [3]
14 Nicotinamide Ethanol -1.66 -0.85 0.04 -4.82 [3]
15 Paeonol Ethanol -1.74 -0.97 0.08 —4.84 [2]
16 Paeonol Methanol -0.84 -0.49 0.22 -3.19 2]
17 Glutaric acid Ethanol -1.03 -0.85 0.45 -3.54 [3]
18 Glutaric acid 2-propanol -1.31 -1.3 0.56 -3.23 [3]
Table S3. Some characteristics of cocrystals studied for estimation of formation thermodynamics >
N APl Coformer(CP Stoich APD  Tu(CF)  T,(CO) AGE2R(APT)  AHPR(AP)  AGEPR(CF)  AHYZR(CF)
[°Cl] [°C] [°C] [kJ-mol-] [k]-mol-] [kJ-mol-] [kJ-mol-]

1 CBZ BZA 1:1 156.0 127.0 155.3 58.5 114.20 41.6 96.9

2 CBZ 4-OH-BZA 1:1 156.0 159.9 172.2 58.5 114.20 58.9 117.8

3 CBZ INAM 1:1 156.0 161.0 154.8 58.5 114.20 49.1 117.0

19 CBZ Saccharin 1:1 156.0 227.9 176.0 58.5 114.20 60.5 130.2

* T (API), T,(CF), T,(CC) are the melting temperatures of the Active Pharmaceutical Ingredi-
AH P (API), AGL?®(CF),

sub

ent, Coformer and Cocrystal, respectively; AG>**(4PI),
AH "> (CF) are the sublimation Gibbs energies and enthalpies of the Active Pharmaceutical

sub

Ingredient and Coformer.



Table S4. Summary of the H-bond propensity calculation for the cocrystals, including types (A:A,
A:B or B:B) of the bonds. The final column indicates if the interaction listed is observed in the crystal

structure.
[CBZ+BZA] (1:1)
Interaction Donor Acceptor Propensity Type
1 N26 01 0.83 B:A +
2 N26 027 0.75 B:B +
3 N18 01 0.65 A:A +
4 N18 027 0.54 A:B +

Functional group definitions for the CBZ+BZA cocrystal system. The functional groups defined are carbamoyl_2 (N26 and 027)
and T3NHO_amide (N18 and O1)
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HH,
carbamoyl_2 T3NHO_amide
[CBZ+4-OHBZA] (1:1)
Interaction Donor Acceptor Propensity Type
1 N26 o1 0.80 B:A
2 N26 027 0.73 B:B +
3 N18 01 0.60 A:A +
4 028 01 0.53 B:A +
5 N18 027 0.52 AB
6 N26 028 0.47 B:B
7 028 027 0.44 B:B
8 N18 028 0.26 A:B +
9 028 028 0.21 B:B

Functional group definitions for the [CBZ+4-OHBZA] cocrystal system. The functional groups defined are carbamoyl_2 (N26 and
027), ar_oh (028) and T3NHO0_amide (N18 and O1)

Tlo
Tip
C—=—=——ToH . |
T T,
HH2
carbamoyl_2 ar_oh T3NHO0_amide
[CBZ+INAM] (1:1)
Interaction Donor Acceptor Propensity Type
1 N27 N22 0.79 B:B
2 N27 o1 0.74 B:A +
3 N18 N22 0.71 A:B
4 N27 026 0.68 B:B +
5 N18 o1 0.64 A:A +
6 N18 026 0.57 A:B +

Functional group definitions for the [CBZ+INAM] cocrystal system. The functional groups defined are carbamoyl_2 (N27 and
026), aromatic_nitrogen (N22) and T3NHO_amide (N18 and O1)
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Figure S1 Chromatograms of cocrystals obtained at 298.15 K. (a) [CBZ + BZA], (b) [CBZ + 4-OH-

BZA], (c) [CBZ + INAM].



15

(6)

Ayisuayu|

(5)
4

Ajisusju|

20,°

15 20 25 30

10

20,°

(a)

15

5
(4)
(©]

Ayisuayu|

20,°
(d)

25

15

Ajisuayu|
g o) £ g 8§ c

) )

25

15

Aysuayy|

20,°
(f)

20,°
(e)



A J_. NE ®6)

U N NN YN

4)

LA.A wa ®)

Intensity

|
-

_

%

()

Figure S2. Comparison of experimental PXRD patterns of initial components and cocrystals with
phases after experiment: (a) CBZ, (b) 4-OH-BZA, (c) INAM, (d) BZA, (e) [CBZ+4-OH-BZA] (1:1), (f)
[CBZ+INAM] (1:1), (g) [CBZ+BZA] (1:1). (1) Initial phase, (2) 20 °C, (3) 25 °C, (4) 30 °C, (5) 35 °C, (6)
40 °C.
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Figure S3. Dependence of TAS}98 (exp) versus AV, (CC) for cocrystals [CBZ + CF].
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Figure S4. Comparison of the PXRD patterns: CBZ (red), INAM (blue), 4-OH-BZA (green),
[CBZ+INAM] (1:1) (violet), [CBZ+4-OH-BZA] (1:1) (orange) and (CBZ+4-OH-BZA+INAM) (1:1:1)
(black).
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Figure S5. Comparison of the PXRD patterns: CBZ (red), BZA (blue), 4-OH-BZA (green),
[CBZ+BZA] (1:1) (violet), [CBZ+4-OH-BZA] (1:1) (orange) and (CBZ+4-OH-BZA+BZA) (1:1:1)

(black).
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Figure S6. Comparison of the simulated PXRD patterns of [CBZ+BZA] (1:1) (black) and
[CBZ+INAM] (1:1) form II (ref. LOFKIBO1) (red).
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