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Figure S1 Comparison of experimental (black) and calculated (red) X-ray powder
pattern of (a) Voriconazole-dinitrate salt (b) VZL-PHBA (¢) VZL-PABA and (d)
VZL-3-NBA cocrystals.

Table S1 List of experiments in the search of new VZL crystalline forms.

S.No Coformers Mineral acids Polymorph
screening

1 L-Ascorbic acid HCI Acetone

2 Saccharin H,SO,4 Methanol

3 Glutaric acid HNO; Ethanol

4 Nicotinic acid Formic acid Chloroform

5 PHBA Chlorosulphonic acid Dichloromethane

6 PABA Methanesulphonic acid Ethylmethyl ketone

7 Citric acid Sulphamic acid Benzene

8 Benzoic acid Acetic acid Tolune

9 Nicotinamide Nitromethane

10 Maleic acid Dioxane

11 Urea Acetonitrile

12 Salicylic acid THF

13 4-aminosalicylic acid Anisole

14 Fumaric acid Xylene

15 3-nitrobenzoic acid Mesitylene

16 3,5-dihydroxy benzoic Ethylacetate

acid
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17 4-nitrobenzoic acid Methylacetate

18 2,4-dihydroxy benzoic 2-propanol
acid

19 3-methoxybenzoic acid Iso-butanol

20 4-methoxybenzoic acid

21 2-methoxybenzoic acid

22 Succinic acid

Table S2 Hydrogen bonds in crystal structures (neutron-normalized distances).

VZL form Interaction H---A/A |D---A/A | ZD-H---A /° | Symmetry code
Ol1-H1---N4 1.89 2.703(19) | 138 intramolecular
N3-H3A---02 |2.33 3.038(2) 126 1/2-x,-y,-1/2+z
N3-H3A---03 1.72 2.720(2) 171 1/2-x,-y,-1/2+z
O6—H6A---N5 1.57 2.547(2) 176 intramolecular
Cl1-H1A---F2 2.29 2.997(12) 121 intramolecular
C6—H6---0O4 2.61 3.107 (2) 106 -x+1,+y-1/2,-z+1/2
O1-H1---04 2.58 3.296 (2) 132 -x+1,+y-1/2,-z+1/2
CI-H1B---07 245 3.514(2) 167 -1/24x,1/2-y,-z
CI-H1A---O6 | 2.58 3.446(2) 136 x+1,+y,+z

VZL-HNO; | C3—H3---Fl 2.46 2.880(19) | 101 intramolecular
C3—H3---F2 2.33 3.041(19) | 122 intramolecular
C4-H4C---03 2.45 3.528(2) 179 1+x,y,z
C6—H6---N2 243 3.380(2) 145 1+x,y,z
C7-H7---01 2.44 3.259(2) 132 2-x,1/2+y,1/2-z
C9-H9---02 221 3.074(2) 136 1-x,-1/2+y,1/2-z
C9—H9---04 2.22 3.283(2) 165 -x+1,+y-1/2,-z+1/2
C10-H10---O3 | 2.12 3.199(2) 172 1-x,-1/2+y,1/2-z
C15-H15---02 | 2.28 3.168(2) 138 -X,-1/2+y,1/2-z
CI12-H12---06 | 2.53 3.327(2) 129 -X,ty-1/2,-z+1/2
C10-H10---F1 | 2.83 3.136(2) 95 -x+1,+y-1/2,-z+1/2
Ol1-H1---N4 1.75 2.663(3) 153 intramolecular
0O2-H2---N5 1.76 2.747(3) 179 -14x,1+y,z
O4-H4---N3 1.84 2.783(4) | 159 2-x,1/2+y,1-z
Cl1-H1A---F2 2.48 3.133(3) 118 intramolecular

VZL_PHBA C1-HIB---04 2.41 3.438(3) 157 -x+1,+y+1/2,-z+1
C3—H3---F1 2.42 2.855(3) 102 intramolecular
C3—H3---F2 2.31 2.935(3) 115 intramolecular
C10-H10---O3 | 2.43 3.313(4) 138 1+x,y,z
C7-H7---03 2.74 3.130(3) 100 -x+2,+y+1/2,-z+1
C6—H6---N2 2.54 3.432(4) | 138 X,ty-1,+z
C6—H6---03 2.69 3.452 (3) 127 -X+2,+y-1/2,-z+1
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C12-H12---01 |2.24 2.655(3) 100 intramolecular
C13—-H13---02 |241 3.418(4) 154 X,-1+y,z
C4-H4B---F2 2.87 3.418(2) 111 X,Y,Z
Ol1-H1---N4 1.74 2.675(4) 159 intramolecular
0O2-H2---N5 1.77 2.742(4) 168 -X,-1/2+y,1-z
N6—HO6A---O3 |2.43 3.369(6) 154 -X,1/2+y,2-z
N6—H6B---N3 2.09 3.093(6) 174 X,y,1+z
C1-HIA---N6 | 2.50 3.559(6) 165 1-x,-1/2+y,1-z
C1-HI1B---F2 2.49 3.121(4) | 116 intramolecular
C3—-H3---F1 2.41 2.849(4) 103 intramolecular
C3—H3---F2 2.29 2.932(4) 116 intramolecular
C10—H10---O3 |2.38 3.259(5) 137 -X,-1/2+y,1-z
VZL-PABA | C7-H7---03 292 3.266(3) 98 x-1,+ty-1,+z
C6—H6---N2 2.63 3.570(5) 144 X, ty+1,+z
C12-H12---01 |2.21 2.624(4) 100 intramolecular
CI13-H13---02 | 2.40 3.443(5) 161 1-x,1/2+y,1-z
C4-H4B---F2 291 3.428(5) 109 X,Y,Z
Ol1-H1---N4 1.91 2.787(3) 148 intramolecular
0O2-H2---N3 1.66 2.630(3) 170 1+x,y,z
O1-HI1---N2 2.74 3.031(3) 98 X, Fy+1,+z
C1-H1A---F2 2.16 2.938(3) 126 intramolecular
C3-H3---F1 2.36 2.882(3) 108 intramolecular
VZL-3.NBA C3—H3:--F2 2.50 3.117(3) 115 intramolecular
C7-H7---N5 2.45 3.506(4) 164 -X,-1/2+y,-z
C9-H9---03 2.61 3.225(3) 114 x-1,+y,+z
C7-H7---05 2.75 3.125(4) 99 -X,ty-1/2,-z
C6—H6---05 2.67 3.755(4) 177 X, +y+1/2,-z
C12-H12---01 |2.28 2.689(3) 100 intramolecular
C21-H21---04 | 2.55 3.270(3) 123 X, Fy+1,+z
Table S3 Chemical Shift values of different solid forms.
Carbon VZL | VZL- VZ1—- VZ1—- VZI- | PHBA | PABA | 3NBA
atoms HNO; PHBA PABA 3-NBA
Cl 12439 | 126.41 124.34 131.57 12430 | 158.34 | 153.7 | 147.87
C2 101.91 | 104.67 102.51 102.26 103.63 | 133.14 | 131.6 | 133.50
C3 124.39 | 126.41 124.34 129.64 122.34 | 116.20 | 117.1 | 129.61
C4 129.59 | 131.41 129.90 141.49 132.90 | 122.15 | 112.4 | 127.35
C5 111.59 | 111.22 111.86 114.92 111.52 | 113.98 | 117.1 | 124.18
C6 129.59 | 131.41 132.05 143.51 13290 | 133.14 | 131.6 | 127.35
C7 55.87 |57.22 59.20 58.30 58.80 170.51 | 174.5 | 170.83
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C8 34.69 |34.77 33.86 34.23 32.89
C9 145.80 | 147.03 142.46 150.24 146.90
C10 145.59 | 144.14 142.46 150.52 146.90
Cll1 151.18 | 157.80 160.89 160.25 160.56
C12 149.86 | 153.44 155.74 155.91 153.04
C13 77.11 |76.58 77.60 76.92 78.31
Cl4 158.80 | 160.93 166.92 169.74 165.57
Cl15 158.80 | 157.80 160.89 162.93 156.39
C16 14.40 | 16.59 18.15 18.09 17.33
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Figure S2 Comparison of FT-IR spectra of VZL with voriconazole-dinitrate salt and
cocrystals.
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Table S4 FT-IR stretching frequencies of solid forms (cm™).

500

Solid forms O-H stretch | O-H bending | O-H bending | C=0O stretch  cocrystal
(in-plane) (out-of-plane) | (Acid group in coformer)

VZL 3445.4 1277.4 663.1 -

VZL-HNO; 3419.5 1243.6 656.7 -

VZL-PHBA 3445.7 1264.3 676.6 1698.1

VZL-PABA 3440.4 1272.1 684.7 1681.6

VZL-3-NBA 3407.2 1260.9 673.0 1694.6

S6




Electronic Supplementary Material (ESI) for CrystEngComm
This journal is © The Royal Society of Chemistry 2013

r
VZL
| o
| 8o o
. R ZaTe
]
| =B &E
=z m
| 2y &
1 e T
-"ZLH)«OS
ol a3
wn =] @
= | s
T -
E VZL 3INBA @
T w o 2,2 = 038
| o i ) o ] -
o =] Fal- o B od T o = =] -
=] o oo ] oo
: D Ddo® 4o O = Do e o ! =
: = - — o T = [ W iy = i
| & = 7t o A= R L =R B
= SE | & a | SYRBRE( 5 (8 )
{ = .
E"’ [ A R R W
1 e
r..‘;‘ZLPABA n
=1 o
| T =]
d =}
&
pZ | w g Bl T w 9= = =
o = ] - : .
! . oo G|l o T M oo Ty L i o o
=Ny = w T T I s O - o o g2 S~}
[t T om o B ow ) =+
7l B 1€ 588 2 BB Edgr = P 288 g 2F
i - - T
s 3 = = -5 && 1 i &
l];_m N R T ¥ e A= A | [y i G

35&“] I . I I3UIU|:| I o I .15|I]U I . I .1U|I:|U . I I .5U|I:|
Raman Shift (cm™)

Figure S3 Comparison of FT-IR spectra of VZL with voriconazole-dinitrate salt and
cocrystals.

Table S5 FT-Raman frequency of crystalline VZL forms (cm ™).

Solid forms Aromatic Aliphatic O-H bending | O-H bending | C=0 stretch
C-H stretch | C-H stretch | (in-plane) (out-of-plane) | cocrystal

(Acid group
in coformer)

VZL 3094.6 2966.8 1250.2 623.9 -
VZIL-HNO; 3092.2 2937.3 1261.9 623.3 -
VZL-PHBA 3086.3 2938.1 1262.3 654.1 1690.9
VZL-PABA 3086.5 2948.5 1274.3 642.4 1682.0
VZL-3-NBA 3090.8 29454 1278.3 640.6 1701.4
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Figure S4 PXRD of (a) Dinitrate salt, (b) VZL-PHBA, (¢) VZL-PABA, (d) VZL-3-
NBA after slurry in the solubility medium 0.1 N HCl for 24 h.

Table S6 CSD Search results on 1,2,4-triazole ring fragment. Cambridge Structural
Database, ver. 5.34, ConQuest 1.15, November 2012 release, May 2013 update.

Total number of
1,2,4-triazole

Protonated 1,2,4-

triazole
X

H\;,)\N
|
N\

Acid-triazole one point
synthon (1,2,4-triazole)

Acid-triazole two point
synthon (1,2,4-triazole)

X X X X X X
758 Hits 38 Hits 18 Hits 2 Hits
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