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Table S1. Cluster of structurally related compounds for drug studied (1VZ)

CAS AL H A, G? o

Ne Name number o T e A3 XCa 2Cd  2Z(Clae  ZCad  XZ(Co)la  Z(Cad)la Ref.
1  Flurbiprofen 5104-49-4 110.2 53.3 25936 567 -282 0.219 8.49 -0.109 0.327 [1-2]
2 2-fluorobenzoic acid; 445-29-4 94.4 355 12.606 4.14 -3.15 0.328 7.29 -0.25 0.579 [3]
3  3-fluorobenzoic acid 455-38-9 93.6 34.4 12606 4.14 -2.89 0.328 7.03 -0.229 0.557 [3]
4 4-fluorobenzoic acid 456-22-4 931 36.8 12.606 421 -2.89 0.334 7.1 0.234 0.563 [4-5]
5 2,2'-difluorobiphenyl 388-82-9 95.0 32.3 19.912 1.04 0 0.052 1.04 0 0.052 [6]
6 4,4'-difluorobiphenyl 398-23-2 91.2 30.2 19.912 1.13 0 0.057 1.13 0 0.057 [6]
7 1-methyl-1-phenylethanol ~ 617-94-7 82.3 22.0 16.576 183 -1.87 0.111 3.7 -0.11 0.223 [7]
8 1,1-diphenylethanol 599-67-7 105.0 39.1 24401 213 -1.87  0.087 4 -0.07 0.164 [8]
9 4-Fluorophenol 371-41-5 74.1 19.9 10.617 111 -2.7 0.104 3.8 -0.254 0.358 [9]
10 2-Naphthalenecarbonitrile ~ 613-46-7 92.1 33.8 19.564 2.54 0 0.13 2.54 0 0.13 [10]
11 Bicalutamide 90357-06-5 124.7 63.7 36.871 81 -44 0.22 12.49  -0.119 0.339 [11]
12 3-Fluorobenzonitrile 403-54-3 65.4 15.8 12.203 1.72 0 0.141 1.72 0 0.141 [12]
13 4-Fluorobenzonitrile 1194-02-1 67.7 17.6 12.203  1.87 0 0.153 1.87 0 0.15 [12]
14  4-lodobenzonitrile 3058-39-7 88.0 32.8 17.322 1.9 0 0.11 1.9 0 0.11 [13]
15 4-Bromobenzonitrile 623-00-7 80.8 28.5 14.92 1.83 0 0.123 1.83 0 0.123 [14]
16 4-chlorobenzonitrile 623-03-0 76.7 23.5 14222 1.86 0 0.131 1.86 0 0.131 [15]
17 p-fluoroacetophenone 403-42-9 71.6 17.6 14.167 195 0 0.138 1.95 0 0.138 [16]
18 Isavuconazole 241479-67-4 138.1 68.9 44097 814 -187  0.185 10 -0.042 0.227 Our study

Thermodynamic functions have been obtained at 298.15 K
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Figure S1. Correlation sublimation Gibbs energy and HYBOT descriptors for the test set of IVZ: a) - molecular polarizability; b) - total acceptor ability.
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Figure S2. Correlation between Gibbs energy and enthalpy of sublimation for the test set of IVZ.

The analogous analysis for estimation of the sublimation thermodynamic functions of
Isavuconazole (IVZ) with applying database clusterization is presented for Bicalutamide (as an
ancestor of the cluster). It was selected 45 structural relative compounds to Bicalutamide with
0.75 < Tc < 1 (Isavuconazole was excluded from this set). The results of the clusterization are
shown in Table S2. Correlations between sublimation Gibbs energy and HYBOT descriptors for
the test set of Bicalutamide: a) - molecular polarizability; b) - total acceptor ability are presented
in Figure S3.

Within the formed cluster for Bicalutamide, we tried to find a correlation between the
Gibbs energies of sublimation A? G°(298.15K) and the physicochemical descriptors of HYBOT.

cr—m

Using the entire set of descriptors, the best correlations were observed for molecular
polarizability (o) (Figure S3a) and total acceptor ability of a molecule to form hydrogen bonds
(X(Ca)) (Figure S3b). As a result, a two-parameter correlation equation was obtained to
estimate A%, G2 (298.15K ):

A° G?(298.15K) = (17.89+3.74) + (0.380+ 0.209) - o + (5.384+0.674) - 3(C,)

cr=m

R =0.8475; SD = 7.26 kJ-mol*; n = 44; F =535

In order to obtain a complete thermodynamic picture of IVZ sublimation process, it was
necessary to estimate the value of enthalpy. For this purpose, we used the correlation dependence
between the Gibbs energies and the enthalpies of sublimation (the so-called “compensation
effect™) within the selected cluster (Figure S4). As a result, the following equation was obtained:

A HO(298.15K) = (45.5+3.5) + (1.329+0.073) - A, G° (298.15K))

R =0.9414; SD = 6.43 kJ-mol-1; n = 45;

The sublimation thermodynamic functions of IVZ calculated from these equations are in good
agreement with the experimental values: A% G (298.15K )cal = 78.5 kJ-mol™ and
AY,G?(298.15K )exp= 68.9 + 0.2 kJ-mol™; A9 HC(298.15K )car = 149.8 kd-mol™ and

A% H%(298.15K )exp =138.1+ 0.5 kd-mol™,

m



Table S2. Cluster of structurally related compounds for compound Bicalutamide

No Name CAS AGHy  ALGY © s, 2Cs ZCa  E(Calo  X(Ca)lor  Z(Cad)lot
number Kmolt  kI'molt A
1 Acetamide 103-84-4 99.8 40.5 15735 325 -1.97 522 0.206 -0.125 0.331
2 Paracetamol 103-90-2 117.9 60 16.009 4.15 -453 8.68 0.259 -0.283 0.542
3 Phenacetine 62-44-2 121.8 52.3 19.679 3.75 -19 565 0.191 -0.097 0.287
4 Mefenamic Acid 61-68-7 136.3 59.2 27504 6.02 -449 1052 0.219 -0.163 0.382
5 Flufenamic acid 530-78-9 121.2 54.3 25.396 547 -44  9.87 0.215 -0.173 0.389
6 Niflumic acid 4394-00-7 130.2 61.3 24687 6.52 -516 11.68 0.264 -0.209 0.473
7 N-(2-methylphenyl)acetamide 120-66-1 97.1 40.9 1757 359 -253 6.12 0.205 -0.144 0.349
8 N-(4-methylphenyl)acetamide 103-89-9 99 44.5 1757 314 -19 504 0.179 -0.108 0.287
9 p-acetaminobenzaldehyde 122-85-0 99.1 44.1 17724 423 -19 6.13 0.238 -0.107 0.346
10 benzanilide 93-98-1 99.2 51.3 2356 313 -253 5.66 0.133 -0.107 0.24
11 N-acetyl-1-naphthylamine 575-36-0 94 47.9 23.005 3.79 -253 6.32 0.165 -0.11 0.275
12 2-fluorobenzoic acid 445-29-4 94.4 35.5 12606 414 -3.15 7.29 0.328 -0.25 0.579
13 3-fluorobenzoic acid 455-38-9 93.6 34.4 12.606 414 -289 7.03 0.328 -0.229 0.557
14 4-fluorobenzoic acid 456-22-4 93.1 36.8 12.606 421 -289 7.1 0.334 -0.229 0.563
15 2,2'-difluorobiphenyl 388-82-9 95 32.3 19912 1.04 0 1.04 0.052 0 0.052
16 4,4'-difluorobiphenyl 398-23-2 91.2 30.2 19.912 1.13 0 1.13 0.057 0 0.057
17 a,a-dimethylbenzyl alcohol 617-94-7 82.3 22 16.576 183 -187 3.7 0.111 -0.113 0.223
18 acetylglycine anilide 34329-64-1 125.4 59.9 22877 6.56 -441 1097  0.287 -0.193 0.48
19 N-acetyl-1-naphthylamine 575-36-0 94.1 47.9 23.005 3.79 -253 6.32 0.165 -0.11 0.275
20 N-phenyl benzylamine 103-32-2 104.4 36.9 23406 242 -146 3.88 0.103 -0.062 0.166
21 1,1-diphenylethanol 599-67-7 105 39.1 24401 213 -1.87 4 0.087 -0.077 0.164
22 2'-Hydroxyacetanilide 614-80-2 121.8 52.8 16.009 3.63 -553 9.16 0.226 -0.345 0.572
23 3-Acetamidophenol 621-42-1 111 56.4 16.009 415 -49 9.05 0.259 -0.306 0.565
24  N-phenyl-Anthranilic acid 91-40-7 126 58.9 23834 559 -44 999 0.235 -0.185 0.419
25 2-(acetylamino)-Benzoic acid 89-52-1 1155 54.4 17998 6.82 -5.68 1251 0.379 -0.316 0.695
26 4-Cyanobenzoic acid 619-65-8 112.8 50.7 14557 514 -2.89 8.03 0.353 -0.199 0.551
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Thermodynamic functions have been obtained at 298.15 K
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Figure S3. Correlation sublimation Gibbs energy and HYBOT descriptors for the test set of Bicalutamide: a) - molecular polarizability; b) - total
acceptor ability.
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Figure S5. PXRD patterns of raw and equilibrate 1\VZ from the selected solvents

Table S3. Group contribution parameters and associated molar volume of 1ZV

:‘Egg:ggg: Frequency Fai P Eni, Vi
group (rem®Smol?  (Iem®)°Smol?  J/mol  cm®mol

-F 2 102.0 493.9 6544.3 18.0
-CH2- 1 234.6 0 0 16.1
-OH 1 76.5 1225.0 6060.0 10.0
-CH- 1 132.6 0 0 -1
>C< 1 -214.2 0 0 -19.2
=C< 5 -56.7 20.0 0 -5.5
-CHs3 1 336.6 0 0 335
>N- 1 30 150.0 750.0 -9
=N- 3 380 100 250 5.0
=CH- 10 255.0 38.0 0 135

- S- 1 815.9 196.0 297.5 12
phenyl 2 1515.0 50.0 20.9 714
Ring closure 5 or 3 142 8 0 0 16

more atoms 3
Total 8480.9 3932.7 20987.9 389.7
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SHANGHAI SEND PHARMACEUTICAL TECHNOLOGY CO.,LTD
Building 1,N0.800,gingdai road,Pudong,Shanghai 201318,China

Tel:+86-21-50266790 Fax:+86-21-50266790
CERTIFICATE OF ANALYSIS
Product Name: Isavuconazole Batch No.: SEND2019813-
ol T E VR S 674
Quantity: CAS NO.:
E 500 g CAS B 241479-67-4
Manufacture. Date: Expiry Date:
2019.08.13 2022.08
AHE BIHE
Preserve In Well-Closed, Light-Resistant and Tight Containers.
Storage:
P Store In Cool & Dry Place.
REEER. M. BEHNERF. FRTHETERL.
ITEMS SPECIFICATION RESULTS
BT E 7= B R
Appeavanes White to yellow solid Conforms (&)
S
Loss on d Drying <
<1.0¢ 1%
FHRAE s Ui
Related substance Single Impurity <0.5% 0.06%
HAXMHR Total Impurity <1.0 % 0.20%
A“"{a(;m‘c) >99% Conforms
Conclusion: The results conforms with enterpris
& SR A WK
QC: imﬁg EY) QA: 2%

Figure S6. Analysis certificate of IVZ.
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Figure S7. Experimental vapour pressures of the benzoic acid: A — our data; »— from [Ribeiro da Silva,
M.A.V. and etc. Thermochim. Acta. 1990, 171, 169-183], <« — from [de Kruif, C.G. and etc. J.
Chem. Thermodyn. 1982, 14, 201-206], = — from [Colomina, M. and etc. J. Chem. Thermodyn.

1982, 14, 779-784.]; ¢ — from [Verevkin, S.P. and etc. Thermochim. Acta. 2015, 622, 18-30.];
from [Davies, M. and etc. Trans. Faraday Soc. 1954, 50, 1042-47].
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Figure S8. UV-visible absorption spectra of I\VZ in organic solvents.

Table S4. Density of the investigated solvents at different temperatures and pressure p = 0.1 MPa

plg-em™
Solvent
293.15K 298.15 K 303.15K 308.15 K 313.15K
Buffer pH 1.22 1.0022 1.0010 0.9994 0.9979 0.9960
Buffer pH 2.0° 1.0035 1.0023 1.0008 0.9992 0.9973
Buffer pH 7.4° 1.0060 1.0048 1.0033 1.0016 0.9998
Hexane 0.6587 0.6543 0.6495 0.6453 0.6432
Ethanol 0.7895 0.7852 0.7809 0.7766 0.7722
Propanol 0.8037 0.7995 0.7955 0.7915 0.7874
1-Octanol 0.8251 0.8217 0.8183 0.8148 0.8114

aComposition of aqueous buffer pH 1.2: KCI (3.73 g in 1 L) and 0.1 mol-L! hydrochloric acid
(850 mL in1L);

bComposition of aqueous buffer pH 2.0: KCI (6.57 g in 1 I) and 0.1 mol/dm? hydrochloric acid
(119.0mlin 11);

‘Composition of aqueous buffer pH 7.4: KH2PO4 (9.1 g in 1 I) and Na,HPO4 12H,0 (23.6 gin 1
);

Standard uncertainities: u(m)=0.01 mg, u(T) = 0.15 K, u(p) = 3 kPa and u(p)= 0.002 g-cm™.



