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SI-1. Crystallization of flunixin polymorphs.

Figure SI-1. Crystals of flunixin grown from (a) acetone (Form I) and (b) acetone/hexane

solutions (Form II).

SI-2. Characterization by ATR-FTIR spectra and by TGA/DSC analysis.
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Figure SI-2. ATR-FTIR spectra of (a) Flunixin-meglumine raw material (FM-RM), (b) Flunixin
powder (FP) separated from FM-RM, and (¢) Flunixin form I (F-I).



Table SI-1. Most relevant absorption bands in the spectra of (a) Flunixin-meglumine raw material
(FM-RM), (b) Flunixin powder (FP) separated from FM-RM, and (c¢) Flunixin form I (F-I).

Label Band assignments Flunixin—meglflmine Form 1 Form 1
raw material (Powder) (Crystals)
A N-H stretch 3359 3237 3236
B O-H stretch (meglumine) 3150
C N-H (meglumine), C,,3—H, 8427915
and C,,,—H stretches
D C=0 stretch (carboxylic) 1672 1673
E C=C stretch 1601
F Vasym and Vg, (carboxylate) 1584 - 1370
G C=N and C=C bonds 1599 - 1579 | 1599 - 1579
H O-H bending 1452 1451
I ¢—N and N-py stretches 1316-1239 | 1316-1239
J —CF; 1142 -1120 | 1142-1120
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Figure SI-3. TGA/DSC curves of (a) Flunixin recrystallized in acetone (F-I); (b) Flunixin

recrystallized in acetone/hexane (F-II); (c) Flunixin-Meglumine raw material (FM-RM) and (d)
Flunixin Powder (FP).

SI-3. Characterization by X-ray Powder Diffraction.

Structure determination and Rietveld refinement from powder diffraction data of Form I

The indexing of the pattern was performed with the program DICVOL14! in a monoclinic unit

cell. The analysis of the 47 diffraction maxima registered, carried out with NBS*AIDS83? led to
the following parameters: @ = 12.484(2) A, b= 14.126(3) A, ¢ = 7.682(2) A, £=102.01(1)° and
figures of merit: Mo = 22.6, F3, =42.0 (0.0108, 66). The fitting of the powder pattern was carried



out with the LeBail algorithm by modelling the background, cell parameters, and peak shape,
including width and asymmetry of the peaks using FullProf.3# The Pseudo-Voigt function’ was
used with corrections for asymmetry and axial divergence.® The background was modelled using

a 6-term Chebyshev polynomial.

The initial molecular model for flunixin was the flunixin moiety in the structure of the flunixin-
meglumine salt.” With this model (including hydrogen atoms), the unit-cell parameters obtained
from NBS*AIDS83,? and the space group P2,/c determined with EXPO2013,? the crystal structure
was determined with the program TALP.? The solution with Q(Trial) = 1.084 was used in the

Rietveld refinement, carried out with the program GSAS-II.!0

In the refinement, the bond distances and angles of the model were restrained based on the
corresponding values reported in the CSD, analyzed with Mogul 1.7.2.!! The standard deviations
of the bond distances and angles were defined as part of the restraints. Planar restraints for the
phenyl and pyridine rings of the molecule with a standard deviation of 0.01 A were also used.
Initially, isotropic atomic displacement parameters for all atoms in the asymmetric unit were
refined with the same values. Then those parameters were refined with the same value for C and
N atoms, and for F and O atoms. Finally, isotropic displacement parameters were allowed to refine
according to the type of atom (C, N, O and F atoms). The isotropic atomic displacement parameters
for the hydrogen atoms were 1.2 times the parameter of the C, O or N atom to which they are
attached. The size of crystallite domains and microstrain were described using a uniaxial model as
implemented in GSAS-II. There is an intensity difference in the 110 reflection that can be
associated with preferred orientation. A good fit was obtained using the spherical harmonics

correction with GSAS-II.

In total, 93 parameters were refined with 2001 data points (171 reflections) and 60 restraints and
constraints. The final whole pattern fitting converged with good figures of merit: R,= 0.02536, R,
=0.07613, R,,, = 0.09741 and GoF = 3.85. In the difference Fourier map, the maximum residual
electronic density was 1.927 eA-3 and the minimum was -0.857 eA-3. Table SI-2a shows the crystal
data and the refinement parameters. The Rietveld plot is shown in Figure SI-4. Table SI-2b



contains atomic coordinates and isotropic displacement parameters and Table SI-2¢ the bond

distances and angles for this study.
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Figure SI-4. Rietveld plot for the refinement of flunixin Form 1.



Table SI-2a. Crystal and experimental data and Rietveld refinement results for flunixin Form I.

Crystal data

Molecular Formula C4H{1F5N,0,
Formula weight (a.m.u.) 296.25
Crystal system Monoclinic
Space group P2,/c (N° 14)
a(A) 7.682(2)

b (A) 14.126(3)
c(A) 12.484(2)
B(°) 102.01 (1)

V (A3) 1327.58 (3)
Z 4
Experimental data

Temperature (K) 293
Radiation CuKa (A) 1.5418
20min-Max (°) 5.00-45.00
Step 0.02

Data points 2001

No. Reflections 171

Structure determination

TALP / nRE=6000 / nCI=8000

Refinement results

Rietveld refinement program GSAS-II
No. parameters 93
Restraints 60

R, 0.02536
R, 0.07613
Ryp 0.09741
Ry, 0.07598
R(F?) 0.07966
R(F) 0.08287
GoF 3.85




Table SI-2b. Final Coordinates and Isotropic Displacement Parameters for non-Hydrogen and

Hydrogen atoms in the Structure determination from Powder diffraction data of Form I of

Flunixin.
Atom X y z U(iso) (A?)
Fl -0.22962 0.22504 0.08959 0.2860
F2 -0.30274 0.36483 0.12436 0.2860
F3 -0.11437 0.28862 0.24108 0.2860
01 0.60839 0.76028 0.27750 0.2180
02 0.40497 0.69606 0.14245 0.2180
NI 0.47610 0.42997 0.28570 0.2130
N2 0.33172 0.52255 0.14188 0.2130
Cl 0.58743 0.42335 0.38284 0.1488
C2 0.68350 0.49738 0.43400 0.1488
C3 0.66701 0.58479 0.38406 0.1488
C4 0.54679 0.59623 0.28551 0.1488
C5 0.45090 0.51547 0.23826 0.1488
Coé 0.22328 0.45160 0.08691 0.1488
C7 0.25766 0.41091 -0.00746 0.1488
C8 0.14896 0.33905 -0.05689 0.1488
C9 0.01405 0.30495 -0.01002 0.1488
C10 -0.01732 0.34414 0.08551 0.1488
Cl1 0.09266 0.41570 0.13775 0.1488
Cl12 0.52132 0.69129 0.23391 0.1488
Cl13 -0.16492 0.30587 0.13479 0.1488
Cl4 0.06310 0.45767 0.24337 0.1488
Hydrogen Atom Positions and Isotropic Displacement Parameters
Atom X y z U(iso) (A2)
H1 0.60830 0.35050 0.41900 0.1700
HIA 0.59000 0.81150 0.26561 0.2550
H2 0.77899 0.49150 0.50810 0.1700
H2A 0.31720 0.59230 0.10200 0.2440
H3 0.73680 0.65250 0.41879 0.1700
H7 0.36410 0.43550 -0.04920 0.1700
H8 0.16270 0.30810 -0.14030 0.1700
H9 -0.08081 0.24910 -0.05790 0.1700
HI14A 0.03710 0.53420 0.22890 0.1700
H14B -0.03321 0.42500 0.27580 0.1700
H14C 0.19601 0.45780 0.30190 0.1700
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Table SI-2¢c. Bond distances (A) and angles (°) obtained in the Structure determination from
Powder diffraction data of Form I of Flunixin.

Bond Distances (A)
Atoms Distance (A) Atoms Distance (A)
F1-C13 1.3285 C6-Cl11 1.3940
F2-C13 1.3366 C7-C8 1.3816
F3-C13 1.3317 C8-C9 1.3828
01-C12 1.2464 C9-C10 1.3858
02-Cl12 1.3039 C10-Cl11 1.3953
NI1-Cl1 1.3409 C10-C13 1.5033
N1-C5 1.3458 Cl1-Cl14 1.5110
O1-HIA 0.7500 CI-H1 1.1300
N2-C6 1.3953 C2-H2 1.0600
N2-C5 1.3627 C3-H3 1.1400
C1-C2 1.3654 C7-H7 1.1200
C2-C3 1.3817 C8-H8 1.1600
N2-H2A 1.1000 C9-H9 1.1600
C3-C4 1.3928 Cl4-H14A 1.1100
C4-C5 1.4234 Cl14-H14B 1.0300
C4-C12 1.4895 Cl14-H14C 1.1300
C6-C7 1.3898

Bond Angles (°)

Atoms Angle (°) Atoms Angle (°)
CI-N1-C5 118.13 01-C12-C4 120.51
C12-O1-H1A 128.00 02-C12-C4 115.73
C5-N2-C6 127.65 F1-C13-C10 112.65
NI1-C1-C2 123.83 F2-C13-C10 112.83
C6-N2-H2A 115.00 F3-C13-C10 112.78
C5-N2-H2A 117.00 F2-C13-F3 105.99
C1-C2-C3 119.03 F1-C13-F2 106.02
C2-C3-C4 119.25 F1-C13-F3 105.99
C3-C4-C12 119.64 N1-C1-Hl1 116.00
C3-C4-C5 117.99 C2-C1-H1 120.00
C5-C4-C12 122.37 C1-C2-H2 124.00
N1-C5-N2 117.89 C3-C2-H2 117.00
N1-C5-C4 121.62 C2-C3-H3 126.00
N2-C5-C4 120.49 C4-C3-H3 115.00
C7-C6-C11 121.35 C6-C7-H7 124.00
N2-C6-C7 121.29 C8-C7-H7 117.00
N2-C6-Cl11 116.92 C7-C8-H8 122.00
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C6-C7-C8 118.89 C9-C8-H8 118.00
C7-C8-C9 120.44 C8-C9-H9 118.00
C8-C9-C10 120.51 C10-C9-H9 121.00
C11-C10-C13 120.49 CI11-C14-H14A 107.00
C9-C10-Cl11 119.96 C11-C14-H14B 115.00
C9-C10-C13 119.49 C11-C14-H14C 107.00
Co6-C11-Cl14 120.70 HI14A-C14-H14B 113.00
C6-C11-C10 118.48 HI14A-C14-H14C 102.00
C10-C11-C14 120.70 H14B-C14-H14C 112.00
01-C12-02 123.76

SI-4. Single Crystal X-ray Diffraction.

Flunixin recrystallized from acetone (form I)

A transparent prism, with dimensions 0.46 x 0.44 x 0.23 mm was selected under the microscope
and mounted on a MiTeGen Dual-Thickness 200 um MicroLoop attached to an XYZ goniometer
head. The assembly was transferred to a Rigaku XtaLAB P200 diffractometer equipped with a
Pilatus 200K detector and a SHINE (curved graphite monochromator) optics. Intensity data
collection was carried out at 293 K with MoKa. radiation (A=0.71075 A) from a sealed tube and
the diffractometer operating at 50 kV and 40 mA. A total of 784 images were collected in three
datasets with 20 =-13.00° and ® = 0° as starting values and ¢/ values of -144/60°, -36/36°, and
36/48°, respectively. Images were collected in steps of 0.50° in ® with an exposure time per image
of 30 s. The crystal to detector distance was optimized at 45.59 mm. No decomposition of the
crystal was observed during data collection. Final unit cell parameters were determined from the
positions of 6974 reflections in the range 2.21° < 0 < 30.07° and were subsequently refined by
least squares. Absorption, form, scale factor, among other corrections, were done by a multi-scan
routine using a form function based on spherical harmonics. The CrystalClear!? package was used
for data collection and the CrysAlis Pro'? program was used for unit cell determination and

refinement, integration, and reduction.

Flunixin recrystallized from acetone-hexane (form II)
A similar procedure was carried out for a transparent needle of dimensions 0.23 x 0.08 x 0.03 mm.

A total of 1201 images were collected in five datasets with 20 = -8° and ® = 0° as starting values

12



and ¢/yvalues of 60/36°, 60/-72°, 60/-180°, 12/144°, and 24/-180°, respectively. Images were
collected in steps of 0.50° in ® with an exposure time per image of 30 s. The crystal to detector
distance was optimized at 45.59 mm. Final unit cell parameters were determined from the positions

of 3069 reflections in the range 3.2° <0 < 27.5°.

Low temperature study of Form I

The diffraction pattern of a transparent prismatic crystal of dimensions 0.092 x 0.098 x 0.22 mm
was measured in a Bruker APEX-II CCD Kappa Duo diffractometer at Northwestern University
under a liquid nitrogen stream at -173 °C with MoKa. radiation (A = 0.71075 A). A total of 2273
images were collected in five datasets with » and ¢ scans every 0.5° with an exposure time per
image of 5 s. The crystal to detector distance was optimized at 40.105 mm. Final unit cell
parameters were determined from the positions of 18359 reflections in the range 2.20° <0 <37.90°
and were subsequently refined by least squares. Data collection was carried out with the Bruker
APEX2 software.'* Unit cell determination and refinement and data reduction were accomplished
with Bruker SAINT.!S Although no decomposition of the crystal was observed during data
collection, upon lowering the temperature the diffraction pattern (consistent with Form I) showed
very closely spaced double spots which could not be explained with a twin law or modelled with
a multi-crystal approach. The R, value is, consequently, high. The possibility of a phase transition

at low temperature is not ruled out and is being explored.

The crystal structure of forms I and II were determined with SHELXT!¢ and refined by full matrix
least-squares with SHELXL!'” using the shelXle Graphical User Interface.'® Positions and
anisotropic displacement parameters were refined for all non-hydrogen atoms. All hydrogen atoms
were identified automatically with the HFIX instruction, except for the amine hydrogen which was
identified in a subsequent difference Fourier map. They were refined using a riding model with
their Ui, equal to 1.2U,, of the carbon, nitrogen, or oxygen atom to which they are attached. The
hydrogen atoms of the methyl groups were assigned Ujs,= 1.3U,, of the corresponding carbon
atom. Diamond 3.0'° was used for graphics. PLATON?® and enCIFer?! were used for structure

validation and CIF editing.
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Tables SI-3. Atomic positions and isotropic displacement parameters for non-hydrogen and
hydrogen atoms and anisotropic displacement parameters for non-hydrogen atoms for Form I
(Ambient and Low Temperature) and Form II of Flunixin.

a) Flunixin Form [ — Ambient Temperature

Atom X y z U(eq)(A?)
Fl 0.6199(2) 0.71766(13) | 0.25864(9) 0.1027(6)
F2 0.7288(2) 0.78120(10) | 0.41221(11) | 0.0937(5)
F3 0.80783(16) | 0.64216(13) | 0.37828(12) | 0.1005(6)
0l 20.12404(15) | 0.24137(7) 021215(10) | 0.0545(3)
02 0.07247(17) | 0.29603(7) 0.35506(9) 0.0543(3)
NI 0.02101(16) | 0.56788(8) 0.20767(9) 0.0407(3)
N2 0.16412(17) | 0.47716(9) 0.35427(10) | 0.0454(4)
C1 20.0982(2) 0.57472(10) | 0.11303(12) | 0.0495(5)
2 20.2006(2) 0.50053(11) | 0.06388(14) | 0.0572(5)
C3 20.1769(2) 0.41352(11) | 0.11484(13) | 0.0491(4)
C4 20.05522(17) | 0.40251(9) 021282(11) | 0.0369(4)
C5 0.04409(17) | 0.48332(9) 0.25821(11) | 0.0352(3)
C6 0.27705(18) | 0.55229(9) 0.40391(11) | 0.0370(4)
C7 0.2461(2) 0.59030(12) | 0.50033(12) | 0.0488(5)
C8 0.3537(2) 0.66164(13) | 0.55305(13) | 0.0539(5)
9 0.4388(2) 0.69634(11) | 0.50817(12) | 0.0452(4)
C10 0.51928(18) | 0.65899(10) | 0.41150(11) | 0.0391(4)
Cll 0.41682(18) | 0.58376(10) | 0.35817(11) | 0.0381(4)
C12 20.02783(17) | 0.30900(9) 0.26731(11) | 0.0378(4)
C13 0.6672(2) 0.70012(15) | 0.36528(14) | 0.0612(6)
Cl4 0.4533(3) 0.53749(15) | 0.25647(14) | 0.0622(6)
Atom X y z U(iso)(A?)
HI 20.090(2) 0.1830(15) 0.2458(14) 0.0820
HIA -0.11259 0.63324 0.07836 0.0590
H2 0.174(2) 0.4242(15) 0.3825(15) 0.056(5)
H2A -0.28304 0.50877 -0.00144 0.0690
H3 -0.24307 0.36185 0.08314 0.0590
H7 0.15249 0.56766 0.52962 0.0590
HS 0.33457 0.68602 0.61866 0.0650
H9 0.56021 0.74515 0.54278 0.0540
HI4A 0.39936 0.57403 0.19354 0.0930
H14B 0.40440 0.47477 0.24993 0.0930
H14C 0.57953 0.53422 0.26121 0.0930
Atom | UL or U | UZ2) | UB3) | U23) U3) | U2)
FI | 0.1074(10) | 0.1493(13) | 0.0476(6) | 0.0208(7) | 0.0080(6) | -0.0586(1)
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F2 0.1028(10) | 0.0966(10) | 0.0803(8) | -0.0062(7) 0.0160(7) | -0.0632(
F3 0.0488(6) 0.1440(13) | 0.1144(11) | -0.0014(10) | 0.0299(6) | -0.0056(
01 0.0565(6) 0.0266(5) | 0.0689(7) | -0.0038(5) -0.0132(5) | -0.0042(
02 0.0683(7) 0.0321(5) | 0.0541(6) | 0.0039(4) -0.0097(5) | -0.0071(
NI 0.0470(6) 0.0271(5) |0.0432(6) | -0.0004(4) -0.0017(5) | 0.0013(
N2 0.0507(7) 0.0274(6) | 0.0487(7) | 0.0048(5) -0.0108(5) | -0.0066(
C1 0.0622(9) 0.0321(7) | 0.0466(8) | 0.0028(6) -0.0058(7) | 0.0051(
C2 0.0681(10) | 0.0418(8) | 0.0484(8) |-0.0021(6) -0.0182(7) | 0.0032(
C3 0.0529(8) 0.0353(7) | 0.0509(8) | -0.0089(6) -0.0079(7) | -0.0014(
C4 0.0370(6) 0.0279(6) | 0.0432(7) | -0.0048(5) 0.0023(5) ] 0.0013(
C5 0.0358(6) 0.0277(6) |0.0393(6) | -0.0024(5) 0.0015(5) ] 0.0015(
C6 0.0384(7) 0.0287(6) | 0.0380(6) | 0.0007(5) -0.0055(5) | -0.0005(
C7 0.0438(8) 0.0569(9) | 0.0457(8) | -0.0044(7) 0.0095(6) | -0.0104(
C8 0.0530(9) 0.0646(10) | 0.0443(8) | -0.0188(7) 0.0107(7) | -0.0079(
C9 0.0450(7) 0.0422(8) | 0.0429(7) | -0.0085(6) -0.0029(6) | -0.0073(
C10 | 0.0362(6) 0.0406(7) | 0.0364(6) | 0.0023(5) -0.0019(5) | -0.0032(
Cl1 0.0385(7) 0.0368(7) | 0.0348(6) | -0.0016(5) -0.0020(5) | 0.0038(
Cl12  |0.0362(7) 0.0281(6) | 0.0472(7) | -0.0050(5) 0.0043(5) | -0.0015¢(
CI3  |0.0557(10) |0.0802(12) | 0.0445(8) | 0.0019(8) 0.0035(7) | -0.0230(
Cl4 ]0.0602(10) |0.0750(12) | 0.0516(9) | -0.0222(8) 0.0124(8) | -0.0045(
b) Flunixin Form I — Low Temperature

Atom X y z U(eq)(A2)
Fl1 0.25540(16) 0.21893(10) 0.59205(10) 0.0284(5)
F2 0.36492(17) 0.28989(11) 0.74542(9) 0.0309(5)

F3 0.17270(15) 0.36273(11) 0.61776(10) 0.0308(5)
Ol 1.13305(19) 0.75901(12) 0.78791(12) 0.0190(5)
02 0.93551(18) 0.70328(11) 0.63982(12) 0.0176(5)
N1 0.9750(2) 0.43137(14) 0.79353(13) 0.0131(6)
N2 0.8374(2) 0.52221(14) 0.64221(14) 0.0143(6)
Cl1 1.0949(3) 0.42439(17) 0.89065(17) 0.0180(7)
C2 1.2013(3) 0.49848(17) 0.93962(17) 0.0176(8)
C3 1.1819(3) 0.58619(17) 0.88722(17) 0.0175(7)
C4 1.0603(3) 0.59689(16) 0.78703(16) 0.0125(7)
C5 0.9569(3) 0.51650(17) 0.74117(16) 0.0135(7)

Cé6 0.7200(2) 0.44749(16) 0.59275(16) 0.0110(7)

C7 0.7488(3) 0.40738(17) 0.49530(16) 0.0168(7)
C8 0.6379(3) 0.33605(17) 0.44331(17) 0.0169(7)
C9 0.4978(3) 0.30213(16) 0.48998(16) 0.0142(7)
Cl10 0.4697(2) 0.34198(16) 0.58752(16) 0.0129(7)
Cl1 0.5759(3) 0.41719(17) 0.64020(15) 0.0123(7)
Cl12 1.0358(3) 0.69047(17) 0.73093(18) 0.0139(7)
C13 0.3164(3) 0.30374(19) 0.63488(17) 0.0205(8)
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| C14 | 0.5414(3) 1 0.46564(17) | 0.74255(15) | 0.0198(8) |
Atom X y z U(iso)(A2?)
HI1 1.102(2) 0.8155(15) 0.7539(13) 0.0290

HIA 1.10671 0.36507 0.92734 0.0220

H2 0.832(3) 0.5803(18) 0.6082(18) 0.034(7)
H2A 1.28542 0.48988 1.00728 0.0210

H3 1.25168 0.63862 0.91985 0.0210

H7 0.84556 0.42940 0.46449 0.0200

HS 0.65677 0.31017 0.37626 0.0200

H9 0.42236 0.25233 0.45550 0.0170
HI14A 0.58991 0.53010 0.74665 0.0300
H14B 0.60084 0.43004 0.80779 0.0300
H14C 0.41113 0.46806 0.73930 0.0300
Atom | U1, or U | U(2,2) U@3,3) U2,3) U(1,3) U(1,2)
Fl 0.0320(8) | 0.0275(10) | 0.0257(7) | -0.0030(7) | 0.0062(7) -0.0182(
F2 0.0334(8) | 0.0458(12) | 0.0125(6) | 0.0040(6) | 0.0027(6) -0.0142(
F3 0.0148(7) | 0.0455(11) | 0.0335(8) [ -0.0012(8) | 0.0083(7) 0.0023(
O1  ]0.0205(9) | 0.0082(10) | 0.0242(8) | -0.0004(8) | -0.0044(8) | -0.0006(
02  [0.0197(9) ]0.0124(10) [ 0.0176(8) |0.0011(7) | -0.0026(8) | -0.0012(
N1 [ 0.0114(10) [0.0121(12) | 0.0131(9) |0.0014(8) | -0.0031(9) | 0.0026(
N2 [ 0.0155(11) |0.0095(12) | 0.0142(9) | 0.0018(9) | -0.0054(9) | -0.0020(1
Cl  [0.0195(12) [0.0164(14) | 0.0169(11) | 0.0037(11) | 0.0009(11) [ 0.0061(1
Cc2  ]0.0172(13) [0.0169(16) | 0.0131(10) | -0.0017(11) | -0.0094(11) | 0.0014(1
C3  ]0.0157(12) [0.0148(14) | 0.0203(11) | -0.0050(11) | -0.0002(11) | 0.0001(1
C4  10.0103(12) |0.0099(13) | 0.0159(10) | -0.0013(10) | -0.0001(11) | 0.0023(1
C5  10.0123(12) [0.0139(14) | 0.0144(10) | -0.0011(10) [ 0.0033(11) | 0.0018(1
C6  ]0.0095(11) |0.0072(13) | 0.0127(10) | 0.0019(9) | -0.0059(10) | 0.0005(1
C7  10.0131(11) [0.0216(16) | 0.0154(10) | 0.0017(11) [ 0.0027(10) | 0.0012(1
C8  [0.0163(12) [0.0193(15)] 0.0148(10) | -0.0050(10) | 0.0025(11) | -0.0011(1
C9  ]0.0128(11) |0.0127(14) | 0.0150(10) | -0.0002(10) | -0.0018(10) | 0.0001(1
C10 [0.0104(11) [0.0133(15) | 0.0131(10) | 0.0019(10) [ -0.0014(10) | 0.0000(1
C11 [0.0099(11) |0.0138(14) | 0.0108(9) |0.0017(10) | -0.0032(10) | 0.0028(1
C12 [0.0111(13) [0.0134(14) | 0.0170(11) | -0.0023(10) | 0.0027(12) | 0.0000(1
C13 | 0.0213(13) |0.0245(16) | 0.0146(11) | 0.0005(11) | 0.0016(11) | -0.0035(1
C14 [0.0183(12) |0.0225(16) | 0.0174(11) | -0.0034(11) | 0.0013(11) | 0.0004(1
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¢) Flunixin Form II — Ambient Temperature

Atom X y z U(eq)(A?)
Fl 0.4284(3) 0.7557(3) 0.02143(13) 0.1031(8)
F2 0.1519(3) 0.6941(2) 0.01187(12) 0.0982(8)

F3 0.2285(3) 0.9626(2) -0.01759(13) 0.1064(8)
01 0.4036(3) 0.02720(19) 0.64717(13) 0.0617(6)
02 0.4024(2) 0.19528(18) 0.47209(13) 0.0553(6)
N1 0.1763(3) 0.6220(2) 0.63299(15) 0.0479(7)
N2 0.2484(3) 0.5226(2) 0.45795(15) 0.0432(6)
Cl 0.1668(3) 0.5878(3) 0.7487(2) 0.0559(9)
C2 0.2115(3) 0.4280(3) 0.81372(19) 0.0569(9)
C3 0.2747(3) 0.2925(3) 0.75685(19) 0.0492(8)
Cc4 0.2905(3) 0.3205(3) 0.63708(18) 0.0398(7)
C5 0.2378(3) 0.4907(3) 0.57672(17) 0.0376(7)
C6 0.2120(3) 0.6744(2) 0.37644(17) 0.0387(7)
C7 0.1463(3) 0.8353(3) 0.40618(19) 0.0486(8)
C8 0.1177(4) 0.9805(3) 0.3212(2) 0.0577(9)
C9 0.1537(4) 0.9702(3) 0.2072(2) 0.0596(9)
C10 0.2190(3) 0.8111(3) 0.17604(18) 0.0500(8)
Cll1 0.2466(3) 0.6593(3) 0.25916(17) 0.0418(7)
Cl12 0.3692(3) 0.1775(3) 0.57732(19) 0.0432(8)
Cl13 0.2559(4) 0.8056(4) 0.0501(2) 0.0690(10)
Cl4 0.3117(4) 0.4821(3) 0.22797(19) 0.0569(9)
Atom X y z U(iso)(A2)
Hl 0.462(4) -0.048(3) 0.6076(16) 0.0930
HIA 0.12697 0.67972 0.78763 0.0670

H2 0.299(3) 0.425(4) 0.434(2) 0.072(8)
H2A 0.19956 0.41119 0.89410 0.0680

H3 0.30685 0.18226 0.79878 0.0590

H7 0.12169 0.84467 0.48362 0.0580

HS 0.07329 1.08708 0.34191 0.0690

H9 0.13461 1.06917 0.15054 0.0720
H14A 0.31707 0.48989 0.14556 0.0850
H14B 0.22857 0.39239 0.26426 0.0850
H14C 0.43080 0.45164 0.25433 0.0850
Atom | U1, or U | U(2,2) U@3,3) U_2,3) U(,3) U(1,2)
Fl 0.1061(15) | 0.1349(17) | 0.0570(10) | -0.0031(10) | 0.0155(10) | 0.0194(1
F2 0.1405(17) | 0.1120(14) | 0.0487(9) |-0.0243(9) | -0.0160(10) | -0.0186(1
F3 0.1688(19) | 0.0865(12) | 0.0496(9) | 0.0200(8) | -0.0072(10) | 0.0163(1
0l 0.0949(14) | 0.0346(9) | 0.0490(10) | 0.0021(7) | -0.0002(9) | 0.0200(
02 0.0861(12) | 0.0368(9) | 0.0422(10) | -0.0076(7) | -0.0104(8) | 0.0186(
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N1 [0.0614(13) | 0.0416(10) | 0.0411(11) [ -0.0115(8) | -0.0069(9) | 0.0137(
N2 [0.0607(13) |0.0297(9) |0.0376(10) | -0.0041(8) | -0.0067(9) | 0.0113(
Cl  [0.0712(17) |0.0518(14) | 0.0459(14) [ -0.0170(11) | -0.0055(12) | 0.0184(1
2 [0.0734(18) | 0.0608(15) | 0.0342(12) | -0.0077(11) | -0.0025(12) | 0.0153(1
C3 [ 0.0583(15) | 0.0405(12) | 0.0444(13) | 0.0022(10) | -0.0036(11) | 0.0060(1
C4 [ 0.0427(13) | 0.0331(11) | 0.0423(12) | -0.0036(9) | -0.0048(10) | 0.0015(
C5 | 0.0419(13) | 0.0324(11) | 0.0384(12) | -0.0059(9) | -0.0054(9) | 0.0029(
C6 | 0.0447(13) | 0.0327(11) | 0.0383(12) | -0.0041(9) | -0.0067(10) | 0.0017(
C7 | 0.0666(16) | 0.0358(12) | 0.0427(13) | -0.0060(10) | -0.0082(11) | 0.0081(1
C8  [0.0817(18) |0.0328(12) | 0.0579(15) | -0.0056(11) | -0.0145(13) | 0.0131(1
C9  [0.0831(19) |0.0389(13) | 0.0521(15) | 0.0065(11) | -0.0143(13) | 0.0058(1
C10 | 0.0644(16) | 0.0438(13) | 0.0398(13) | 0.0005(10) | -0.0110(11) | 0.0008(1
Cl1 | 0.0489(14) |0.0373(12) | 0.0391(12) | -0.0049(9) | -0.0074(10) | 0.0010(1
C12 | 0.0512(14) |0.0308(11) | 0.0464(14) | -0.0020(10) | -0.0110(11) | 0.0052(
C13 [0.09002) 0.0641(17) | 0.0477(16) | 0.0029(13) | -0.0070(16) | 0.0044(1
Cl4 [0.0802(19) | 0.0462(14) | 0.0428(13) | -0.0078(10) | -0.0038(12) | 0.0096(1
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Tables SI-4. Distances and Angles between atoms obtained in the single crystal studies of

a) Form I — Ambient Temperature

flunixin Form I (Ambient and Low Temperature) and Form II.

Atoms Distance (A) Atoms Distance (A)
FI—C13 133002) C6—Cl1 139202)
F2_CI3 1329(2) C7—C8 1381(2)
F3_C13 133902) C8—C9 137102)
01—C12 13125(17) C9—C10 1.384(2)
02—Cl12 1.2154(18) C10—Cl11 1.406(2)
NI—Cl 1.3396(19) C10—C13 1.497(2)
NI_C5 1.3467(17) Cll—Cl4 1.5092)
Ol_Hl 0.94(2) Cl—HIA 0.9300
N2—C6 1.4285(18) C2—H2A 0.9300
N2—C5 1.3552(18) C3—H3 0.9300
C1—C2 1.376(2) C7—H7 0.9300
C2—C3 1.380(2) C8—HS8 0.9300
N2—H?2 0.83(2) C9—H9 0.9300
C3—C4 1.385(2) Cl14—HI14A 0.9600
C4—C5 1.4241(18) Cl14—HI14B 0.9600
C4—C12 1.4822(18) Cl14—H14C 0.9600
C6—C7 1386(2)

Atoms Angle (°) Atoms Angle (°)
CI—NI1—C5 118.50(12) 01—C12—C4 113.47(12)
CI2—O1—HI 109.4(11) 02—Cl2—C4 123.49(12)
C5—N2—C6 125.15(12) FI—CI3—CI0 112.98(14)
NI—C1—C2 124.08(14) F2—CI3—C10 113.16(15)
C6—N2—H?2 119.8(13) F3—C13—C10 111.98(16)
C5—N2—H?2 115.0(13) F2—C13—F3 105.72(15)
Cl—C2—C3 117.75(15) F1—C13—F2 106.21(17)
C2—C3—C4 120.53(14) FI—CI3—F3 106.22(15)
C3—C4—C12 120.76(12) N1—C1—HI1A 118.00
C3—C4—C5 117.91(12) C2—Cl1—H1A 118.00
C5—C4—Cl12 121.33(12) Cl1—C2—H2A 121.00
NI1I—C5—N2 118.12(12) C3—C2—H2A 121.00
N1—C5—C4 121.23(12) C2—C3—H3 120.00
N2—C5—C4 120.65(12) C4—C3—H3 120.00
C7—C6—Cl11 121.49(13) C6—C7—H7 120.00
N2—C6—C7 117.84(13) C8—C7—H7 120.00
N2—C6—Cl11 120.64(12) C7—C8—HS8 120.00
C6—C7—C8 120.26(14) C9—C8—HS 120.00
C7—C8—C9 119.66(15) C8—C9—H9 120.00
C8—C9—CI10 120.22(14) C10—C9—H9 120.00
C11—C10—Cl13 120.37(13) Cl11—C14—H14A 109.00




C9—C10—Cl11 121.52(13) Cl11—C14—H14B 109.00
C9—C10—C13 118.10(14) Cl11—C14—H14C 109.00
C6—Cl1—Cl14 120.29(14) H14A—C14—HI14B | 109.00
C6—C11—Cl10 116.77(12) H14A—C14—H14C | 109.00
C10—C11—C14 122.94(14) H14B—C14—H14C | 109.00
01—C12—02 123.03(12)

b) Form I — Low Temperature
Atoms Distance (A) Atoms Distance (A)
F1-C13 1.353(4) C6-Cl1 1.415(4)
F2-C13 1.361(4) C7-C8 1.382(4)
F3-C13 1.352(4) C8-C9 1.400(4)
01-C12 1.328(4) C9-C10 1.396(4)
02-C12 1.237(4) C10-Cl11 1.409(4)
N1-C1 1.352(4) C10-C13 1.511(4)
N1-C5 1.362(4) Cl11-C14 1.518(4)
OI-H1 0.91(2) CI-HIA 0.9500
N2-C6 1.433(4) C2-H2A 0.9500
N2-C5 1.367(4) C3-H3 0.9500
C1-C2 1.382(4) C7-H7 0.9500
C2-C3 1.394(4) C8-H8 0.9500
N2-H2 0.92(2) C9-H9 0.9500
C3-C4 1.392(4) Cl14-H14A 0.9800
C4-C5 1.429(4) Cl14-H14B 0.9800
C4-C12 1.489(5) C14-H14C 0.9800
C6-C7 1.398(4)
Atoms Angle (°) Atoms Angle (°)
C1-N1-C5 118.19(19) 01-C12-C4 113.49(19)
C12-O1-H1 109.4(11) 02-C12-C4 123.4(2)
C5-N2-C6 125.10(19) F1-C13-C10 112.95(18)
N1-C1-C2 123.8(2) F2-C13-C10 112.45(18)
C6-N2-H2 119.8(14) F3-C13-C10 112.2(2)
C5-N2-H2 115.0(14) F2-C13-F3 106.44(17)
C1-C2-C3 118.3(2) F1-C13-F2 105.48(19)
C2-C3-C4 120.0(2) F1-C13-F3 106.77(18)
C3-C4-C12 120.6(2) N1-C1-H1A 118.00
C3-C4-C5 118.3(2) C2-Cl1-H1A 118.00
C5-C4-C12 121.10(19) C1-C2-H2A 121.00
N1-C5-N2 117.6(2) C3-C2-H2A 121.00
N1-C5-C4 121.42(18) C2-C3-H3 120.00
N2-C5-C4 121.0(2) C4-C3-H3 120.00
C7-C6-Cl11 121.13(19) C6-C7-H7 120.00
N2-C6-C7 118.32(17) C8-C7-H7 120.00
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N2-C6-Cl1 120.52(18) C7-C8-H8 120.00
C6-C7-C8 120.7(2) C9-C8-H8 120.00
C7-C8-C9 119.7(2) C8-C9-H9 120.00
C8-C9-C10 119.5(2) C10-C9-H9 120.00
C11-C10-C13 119.95(18) Cl11-C14-H14A 109.00
C9-C10-Cl11 122.13(18) C11-C14-H14B 109.00
C9-C10-C13 117.90(19) C11-C14-H14C 109.00
Co6-Cl11-Cl14 120.0(2) HI14A-C14-H14B 109.00
C6-C11-C10 116.73(18) H14A-C14-H14C 109.00
C10-C11-C14 123.23(19) H14B-C14-H14C 109.00
01-C12-02 123.1(2)

¢) Form II — Ambient Temperature
Atoms Distance (A) Atoms Distance (A)
F1-CI13 1.342(4) C6-Cl11 1.408(3)
F2-C13 1.335(3) C7-C8 1.378(3)
F3-C13 1.336(3) C8-C9 1.363(3)
01-C12 1.318(3) C9-C10 1.387(3)
02-C12 1.228(3) C10-Cl11 1.399(3)
N1-Cl 1.338(3) C10-C13 1.494(3)
N1-C5 1.342(3) C11-C14 1.514(3)
OI-H1 0.88(2) Cl1-H1A 0.9300
N2-C6 1.400(2) C2-H2A 0.9300
N2-C5 1.373(3) C3-H3 0.9300
C1-C2 1.365(3) C7-H7 0.9300
C2-C3 1.376(3) C8-H8 0.9300
N2-H2 0.90(3) C9-H9 0.9300
C3-C4 1.385(3) Cl14-H14A 0.9600
C4-C5 1.422(3) Cl14-H14B 0.9600
C4-C12 1.475(3) C14-H14C 0.9600
C6-C7 1.394(3)
Atoms Angle (°) Atoms Angle (°)
CI1-N1-C5 117.63(18) 01-C12-C4 114.04(19)
C12-O1-H1 109.6(13) 02-C12-C4 123.8(2)
C5-N2-C6 132.59(17) F1-C13-C10 113.2(2)
N1-C1-C2 124.8(2) F2-C13-C10 113.8(2)
C6-N2-H2 119.6(16) F3-C13-C10 113.3(2)
C5-N2-H2 107.5(15) F2-C13-F3 105.1(2)
C1-C2-C3 118.0(2) F1-C13-F2 105.5(2)
C2-C3-C4 119.9(2) F1-C13-F3 105.1(2)
C3-C4-Cl12 119.3(2) N1-CI1-H1A 118.00
C3-C4-C5 118.0(2) C2-CI-H1A 118.00
C5-C4-C12 122.64(19) C1-C2-H2A 121.00
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N1-C5-N2 118.67(19) C3-C2-H2A 121.00
N1-C5-C4 121.61(18) C2-C3-H3 120.00
N2-C5-C4 119.72(19) C4-C3-H3 120.00
C7-C6-Cl11 119.94(18) C6-C7-H7 120.00
N2-C6-C7 123.43(18) C8-C7-H7 120.00
N2-C6-C11 116.63(16) C7-C8-H8 120.00
C6-C7-C8 120.2(2) C9-C8-H8 119.00
C7-C8-C9 120.92) C8-C9-H9 120.00
C8-C9-C10 119.6(2) C10-C9-H9 120.00
C11-C10-C13 120.72) C11-C14-H14A 109.00
C9-C10-C11 121.5(2) C11-C14-H14B 109.00
C9-C10-C13 117.8(2) C11-C14-H14C 109.00
C6-C11-C14 119.39(18) H14A-C14-H14B | 109.00
C6-C11-C10 117.8(2) H14A-C14-H14C | 109.00
C10-C11-C14 122.81(18) H14B-C14-HI4C | 109.00
01-C12-02 122.2(2)
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Table SI-5. Geometric parameters for hydrogen bonds and close interactions in the two

polymorphs of flunixin.

Form I
P
Rings CgI(g)C gl CgI((};;e rp) Cg‘]((;; rp) Sh?ﬁ;‘ ge Symmetry operation
2-2 3.9827(9) 3.7336(6) 3.7336(6) 1.387 1-x, 1-y, 1-z
1-1 4.4619(9) 3.6318(6) 3.6318(6) 2.592 X, 1-y, -z
Hydrogen bonds
D-H---A D-H (A) H---A (A) D---A (A) D-H---A (°) Symmetry operation
Ol1-H1---N1 0.94(2) 1.77(2) 2.7049(15) 172.4(16) X,-12+y,1/2-2
N2-H2---02 0.83(2) 1.97(2) 2.6567(16) 139.6(17) Intramolecular
CI1-HIA---02 0.9300 2.4500 3.1555(17) 133.00 X, 12+y,12-2
C1-H1A---F2 0.9300 2.4900 3.290(2) 144.00 -1+x,32-y,-12+7z
Form II
-
. Cgl---CgJ Cgl(Perp) CgJ(Perp) Slippage .
Rings Symmetry operation
e (A) A) A) A) ymmetty operat
1-2 3.7515(14) 3.5560(9) 3.5906(10) 1.087 X, 1-y, 1-z
2-1 3.7516(14) 3.5907(10) 3.5560(9) 1.195 X, 1-y, 1-z
C-H-'n
T H---CgJ H-perp C-H---CgJ C---CglJ C-H, = Symmetry
C-H ring J (A) (A) Y (0) (0) (A) (°) operation
C14-H14C---1 2.80 2.73 12.78 152 3.673(3) 56 1-x,1-y 1-z
Hydrogen bonds
D-H--A D-H (A) H--AA) D---A(A) | D-H:--A (°) | Symmetry operation
O1—H1---02 0.88(2) 1.81(2) 2.683(2) 176(3) 1-%,-y,1-z
N2—H2---02 0.903) 1.88(3) 2.685(2) 149(2) Intramolecular
C3—H3---F3 0.9300 2.5400 3.331(3) 144.00 X,-1+ty,1+z

Note: (a) Ring 1: N1-C1-C2-C3-C4-C5 (pyridine ring). Ring 2: C6-C7-C8-C9-C10-C11 (phenyl
ring). (b) Cgl / CgJ: centroids for rings I and J, respectively. (c¢) Cgl(Perp): perpendicular distance
of Cgl on ring J. (d) Slippage: Distance between Cg(I) and Perpendicular Projection of Cg(J) on
Ring I. (e) H—perp: Perpendicular distance from H to plane containing ring J. (f) y: Angle between
the Cg—H vector and the normal to ring J. (g) C—H, n: angle the C—H bond makes with the n-plane.
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Figure SI-5. Superposition of the experimental powder pattern for flunixin powder
(blue, bottom) and the calculated patterns from single crystal data for

Form I (red, middle) and Form II (green, top).

SI-5. Hydrogen bond propensity analysis.

Figure SI-6. Molecular diagrams of flunixin (1) and clonixin (3) showing the hydrogen bond
donors (circles) and hydrogen bond acceptors (squares) for the HBP analysis.

The Hydrogen Bond Propensity analysis was carried out using the tool incorporated in Mercury.!”

The indicator used as a measure of the goodness of fit for the model is the area under the “receiver
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operating characteristics” curve or ROC.!%2° Values above 0.500 indicate that the prediction is

better than random while a perfect prediction will have a value of 1.000.

a)

b)

Clonixin: The HBP analysis was carried out for CSD entries BIXGIY (polymorph I),
BIXGIYO02 (polymorph III), and BIXGIYO03 (polymorph IV). In the analysis for BIXGIY,
BIXGIYO02 and BIXGIYO03, the donor atoms were O1 (carboxylic acid O—H) and N2
(secondary amine), and the acceptors were O2 (carboxylic acid C=0), N1 (pyridine), and Cl1
(see Figure SI-6 for labeling scheme). In this analysis, the area under the ROC curve was 0.887,
signifying good discrimination in the calculations. Since polymorph II (CSD entry BIXGIY04)
is a zwitterionic polymorph, the analysis considering a protonated pyridine was carried out
separately. For polymorph II (BIXGIY04), the donor atoms considered were N1 (as a
protonated pyridine) and N2 (secondary amine), and the acceptors were Ol and O2
(carboxylate) and Cl1. The area under the ROC curve was 0.910.

Flunixin: For flunixin, the donor atoms considered were O1 (carboxylic acid O—H) and N2
(secondary amine). The acceptors were O2 (carboxylic acid C=0), N1 (pyridine), and the
three F atoms. The area under the ROC curve was 0.871. The putative landscape for flunixin

is shown in Figure SI-7.

Possible Polymorphs

Mean H-Bond Propensity

01 0.2 02 0.4 0.5 086 0.7
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Mean H-Bond Co-ordination

Figure SI-7. Putative landscape for flunixin. The experimental structures are highlighted, Form I

with a green diamond and Form II as a pink circle.
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SI-6. Hirshfeld Surface analysis for flunixin and clonixin.

Hirshfeld Surface (HS) analyses were carried out with CrystalExplorer17.2? The software allows
to map different functions of distance and curvature onto the Hirshfeld surface. “Fingerprint plots”
were obtained by plotting the d. (distance from the HS to the nearest nucleus outside the surface)
and the d; (distance from the HS to the nearest nucleus inside the surface) parameters. Additionally,
the normalized contact distance (d,o;m) Which is defined in terms of d., d; and the van der Waals
radii of the atoms, provides a way to visualize the strength of intermolecular contacts and the atoms
involved in such contacts.?* The d,om values for the polymorphs of flunixin were mapped onto the
HS in the range -0.80 to 1.70. Short contacts appear as strong red spots on a white-blue surface

while longer contacts appear as smaller red areas.
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Figure SI-8. Fingerprint plots for the molecule of Clonixin Form I. (a) all contacts; (b) H-N
contacts; (c¢) H--O contacts; (d) H --Cl contacts; (e) H --C contacts; (f) O -~-Cl contacts; (g) C -~Cl
contacts; (h) C-C; (i) H--H. The percent of surface area included is shown for each plot.
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Figure SI-9. Fingerprint plots for the molecule of Clonixin Form II. (a) all contacts; (b) H--N
contacts; (¢) H--O contacts; (d) H --Cl contacts; (e) H --C contacts; (f) O -~-Cl contacts; (g) C ---Cl
contacts; (h) C--C; (i) H-~H. The percent of surface area included is shown for each plot.
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Figure SI-10. Fingerprint plots for the molecule of Clonixin Form III. (a) all contacts; (b) H-"N
contacts; (c) H O contacts; (d) H -ClI contacts; (e) H --C contacts; (f) O ---Cl contacts; (g) C --Cl
contacts; (h) C--C; (i) H-~-H. The percent of surface area included is shown for each plot.
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Figure SI-11. Fingerprint plots for the molecule of Clonixin Form IV. (a) all contacts; (b) H---N
contacts; (c) H O contacts; (d) H --ClI contacts; (e) H ---C contacts; (f) O -~-Cl contacts; (g) C --Cl
contacts; (h) C--C; (i) H--H. The carboxylic H has been included in a calculated position. The
percent of surface area included is shown for each plot.
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Figure SI-12. Contribution of important intermolecular contacts (%) to the Hirshfeld surface
area for the two polymorphs of flunixin and the four polymorphs of clonixin.

28



SI-7. Energy Frameworks calculations for flunixin and clonixin.

CrystalExplorerl7 was also used to calculate intermolecular interaction energies for an energy
framework analysis of polymorphs I and II of flunixin and of the polymorphs of clonixin. The
B3LYP/6-31G(d,p) molecular wavefunction was used in the calculations of molecular clusters
within a radius of 3.8 A around the initial molecule. A cut-off value of 5 kJ mol! and a scale factor
of 75 were used to limit the cylinder radii which represent the magnitude of the interaction
energies. The benchmarked energies were scaled as described by Mackenzie et al. (2017)?* and
the electrostatic, polarization, dispersive, and repulsive components (Ece, E,o1, Egisp, and Ejp) of

the total energy (E,,) were scaled according to Edwards et al. (2017).%

Tables SI-8 - SI-13.  Interaction Energies (kJ/mol) for Flunixin Forms I and II and Clonixin
Forms I, II, III, and IV.

- Ris the distance between molecular centroids (mean atomic position) in A.
- Total energies, only reported for two benchmarked energy models, are the sum of the
four energy components, scaled appropriately (see the scale factor table below)

Table SI-8. Interaction Energies for Flunixin Form I
N | Symop R Electron Density E ele|(E pol|E dis |E rep|E tot
I 2|-x,y+1/2,-z+1/2 | 8.17|B3LYP/6-31G(d,p) [-80.0] -19.1| -32.8]108.6(-60.1
1{-x, -y, -z 8.16(B3LYP/6-31G(d,p) | -2.5| -0.5| -22.3| 9.9(-16.3
21x, -y+1/2,z+1/2 | 10.55|B3LYP/6-31G(d,p) | -2.9| -0.4| -7.7| 62| -6.2
1{-x, -y, -z 12.79|B3LYP/6-31G(d,p) | -0.2] -0.1| -2.9| 03| -2.6
X, Y, Z 7.68 | B3LYP/6-31G(d,p) 1.9 -0.7| -18.6] 5.2(-11.5

2
1|x, -y, -z 6.98|B3LYP/6-31G(d,p) | -0.7| -0.6] -28.0| 11.1]-18.7
2|x, y+1/2, -z+172 | 8.22|B3LYP/6-31G(d,p) | -1.3| -0.6| -13.5] 2.5]-12.1
2|x, -y+1/2,z+1/2 | 8.51|B3LYP/6-31G(d,p) | 22| -04| -9.6| 33| -9.0

1|-x, -y, -z 5.40({B3LYP/6-31G(d,p) | -4.7| -1.2] -52.1| 18.5(-39.8
Energy Model k ele [k pol |k disp|k rep
CE-HF ... HF/3-21G electron densities 1.01910.651| 0.901| 0.811

CE-B3LYP ... B3LYP/6-31G(d,p) electron densities| 1.057| 0.740| 0.871]0.618
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Table SI-9. Interaction Energies for Flunixin Form II
N |Symop |R Electron Density E ele |E pol|E dis|E rep |E tot
I 1|{-x,-y,-z | 4.61|B3LYP/6-31G(d,p) -11.2] -1.8(-77.2] 36.1|-58.1
1|-x, -y, -z | 10.83|B3LYP/6-31G(d,p) 0.2 -0.5( -9.7 1.4 -7.7
1|-x,-y,-z | 8.04[B3LYP/6-31G(d,p) -6.9| -0.8]-25.01 17.8]-18.7
1|{-x,-y,-z | 9.56(B3LYP/6-31G(d,p) [ -105.6] -24.1|-15.6] 124.5| -66.2
2(x,y,z 7.66|B3LYP/6-31G(d,p) -0.3] -09]-16.3 54|-11.8
2|X,y,z 12.86|B3LYP/6-31G(d,p) -3.6( -0.5| -6.4 42| -7.1
1{-x,-y,-z | 4.78 B3LYP/6-31G(d,p) -14.21 -2.3[-81.5| 43.4(-60.9
1|-x,-y,-z | 9.64[B3LYP/6-31G(d,p) 04| -04( -49 03| -4.0
2|X,y,2 11.79|B3LYP/6-31G(d,p) -3.1f -0.6] -8.2 43| -8.2
1|-x, -y, -z | 10.47|B3LYP/6-31G(d,p) 2.1 -04| -6.5 0.2 -3.7
Energy Model k ele |k pol|k disp|k rep
CE-HF ... HF/3-21G electron densities 1.019]0.651| 0.901{0.811
CE-B3LYP ... B3LYP/6-31G(d,p) electron densities | 1.057(0.740( 0.871|0.618




Table SI-10. Interaction Energies for Clonixin Form I

N | Symop R Electron Density E ele|E pol|E dis [E rep|E tot
1|-x, -y, -z 11.78|B3LYP/6-31G(d,p) | -0.3] -0.1| -3.6] 0.5 -3.3
21x, -y+1/2,z+1/2 | 10.55|B3LYP/6-31G(d,p) | -3.1| -0.4| -7.2| 48| -6.9
1]|-x, -y, -z 7.37|B3LYP/6-31G(d,p) | -3.0] -0.5] -30.6| 15.4(-20.7
01x,y,z 12.59|B3LYP/6-31G(d,p) 0.1 -0.01 -0.7] 0.0 -0.5
0|x, -y+1/2,z+1/2 | 11.84|B3LYP/6-31G(d,p) | -0.6| -0.1| -0.7| 0.0 -1.3
2|-x, y+1/2,-z+1/2 | 7.79|B3LYP/6-31G(d,p) |-84.0| -20.1| -31.8|111.7(-62.3
21X, y,2 7.63|B3LYP/6-31G(d,p) 09| -0.4| -13.1| 4.7 -7.9
1{-x, -y, -z 6.05|B3LYP/6-31G(d,p) | -1.9] -0.5( -35.1| 17.5]-22.1
21x, -y+1/2, z+1/2 8.43|B3LYP/6-31G(d,p) | -2.7| -0.6( -10.8| 4.1]-10.1
2|-x,y+1/2,-z+1/2 | 8.64|B3LYP/6-31G(d,p) | -1.0] -0.4| -9.3| 48| -6.5
0|x, -y+1/2,z+1/2 | 10.00( B3LYP/6-31G(d,p) 0.7] -0.2|1 -2.1] 0.0 -1.2
0[-x, -y, -z 9.28|B3LYP/6-31G(d,p) | -0.7| -0.0f -1.2( 0.0] -1.8
1]|-x, -y, -z 5.69|B3LYP/6-31G(d,p) | -2.5| -1.4| -46.1 21.2]|-30.8
Energy Model k ele |k pol |k disp|k rep
CE-HF ... HF/3-21G electron densities 1.019] 0.651| 0.901]0.811
CE-B3LYP ... B3LYP/6-31G(d,p) electron densities | 1.057] 0.740| 0.871]0.618
Table SI-11. Interaction Energies for Clonixin Form II
N | Symop R Electron Density E ele|E pol|E dis [E rep|E tot
I 2|x+1/2, -y, z 11.80|B3LYP/6-31G(d,p) -0.0( -0.8] -69| 5.4 -33
2|X,y,2 4.04(B3LYP/6-31G(d,p) | 23.8] -15.0( -70.5| 36.1]|-25.0
2|-x+1/2,y, z+1/2 8.44|B3LYP/6-31G(d,p) | -80.3| -28.3| -20.2] 64.0(-83.9
2|-x+1/2,y,z+1/2 7.40|B3LYP/6-31G(d,p) |-11.1] -15.5( -30.1| 27.8|-32.2
2|-x, -y, z+1/2 9.69|B3LYP/6-31G(d,p) 0.1 -1.0f -7.81 3.1] -54
2|-x, -y, z+1/2 10.39|B3LYP/6-31G(d,p) 04| -0.8[ -9.6| 7.5| -3.8
2|x+1/2, -y, z 12.39|B3LYP/6-31G(d,p) 1.2] -0.5( 4.1 27| -1.1
Energy Model k ele |k pol |k disp|k rep
CE-HF ... HF/3-21G electron densities 1.019]0.651| 0.901{ 0.811
CE-B3LYP ... B3LYP/6-31G(d,p) electron densities [ 1.057] 0.740| 0.871] 0.618




Table SI-12. Interaction Energies for Clonixin Form III

N |Symop |R Electron Density E ele |E pol|E dis|E rep |E tot
2|X,y,2z 3.86|B3LYP/6-31G(d,p) -3.4| -2.7)-759| 39.1]|-47.6
0f-x,-y,-z | 8.77|B3LYP/6-31G(d,p) -1.4| -0.1| -1.7 0.0 -3.0
0|x,y,z 11.32|B3LYP/6-31G(d,p) -0.01 -0.1] -1.2 0.0 -1.2
1|-x, -y, -z | 10.00(B3LYP/6-31G(d,p) -1.0] -0.3] -7.1 3.5 -53
0fx,y,z 7.72|B3LYP/6-31G(d,p) 1.3 -0.1{ -2.4 0.0 -0.8
1|{-x,-y,-z | 8.14(B3LYP/6-31G(d,p) -1.2] -0.8]-11.4 29| -99
21X, Y,z 11.95(B3LYP/6-31G(d,p) -4.1( -0.5| -8.3 79| -7.0
0[-x, -y, -z | 19.09| B3LYP/6-31G(d,p) 0.4 -0.0[ -0.0 0.0] 03
0|x,y,z 13.96B3LYP/6-31G(d,p) -0.9]1 -0.1| -0.6 0.0f -1.5
1|-x,-y,-z | 9.05|B3LYP/6-31G(d,p) -3.01 -0.5]-12.8 9.1 -9.1
2|X,y,z 10.98 | B3LYP/6-31G(d,p) -2.01 -0.6] -10.7 63| -8.0
1{-x,-y,-z | 9.23|B3LYP/6-31G(d,p) | -110.5| -26.3| -15.6| 140.8| -62.9
0[-x, -y, -z | 18.41|B3LYP/6-31G(d,p) 03[ -0.0[ -0.0 0.0 03
0f-x,-y,-z | 9.68|B3LYP/6-31G(d,p) -0.4| -0.1] -1.6 0.0f -1.9
0|x,y,z 14.69B3LYP/6-31G(d,p) 0.2] -0.01 -0.1 0.0] 0.2
0]-x, -y, -z | 21.64|B3LYP/6-31G(d,p) -0.11 -0.01 -0.0 0.0 -0.2
0|x,y,z 18.78 | B3LYP/6-31G(d,p) 0.1 -0.0f -0.0 0.0 0.0
0[-x, -y, -z | 21.63| B3LYP/6-31G(d,p) -0.11 -0.0] -0.0 0.0 -0.1
0|x,y,z 16.46| B3LYP/6-31G(d,p) 0.2 -0.0( -0.0 0.0 0.1
0[-x, -y, -z | 21.15|B3LYP/6-31G(d,p) -0.1f -0.0] -0.0 0.0] -0.2
0fx,y,z 17.90| B3LYP/6-31G(d,p) -0.11 -0.01 -0.0 0.0f -0.1
0f-x, -y, -z | 26.63| B3LYP/6-31G(d,p) 0.0 -0.0( -0.0 0.0] 0.0
0|x,y,z 19.57|B3LYP/6-31G(d,p) -0.1f -0.0] -0.0 0.0] -0.1
0[-x, -y, -z | 20.97|B3LYP/6-31G(d,p) -0.11 -0.01 -0.0 0.0 -0.2
0|x,y,z 13.81B3LYP/6-31G(d,p) 03[ -0.0f -0.1 0.0 0.2
0fx,y,z 18.30( B3LYP/6-31G(d,p) 0.0 -0.0( -0.0 0.0 0.0
0[-x, -y, -z | 21.35|B3LYP/6-31G(d,p) -0.11 -0.01 -0.0 0.0( -0.1
0|x,y,z 16.97|B3LYP/6-31G(d,p) -0.0( -0.01 -0.1 0.0] -0.1
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0]-x, -y, -z | 25.95|B3LYP/6-31G(d,p) 0.0] -0.0( -0.0 0.0] 0.0
0]-x, -y, -z | 21.00| B3LYP/6-31G(d,p) -0.2( -0.0] -0.0 0.0] -0.2
1|{-x,-y,-z | 8.19(B3LYP/6-31G(d,p) -11.1] -2.0(-22.1| 14.7(-23.4
1|-x, -y, -z | 10.66(B3LYP/6-31G(d,p) -0.5( -0.2|1 -9.1 59 -4.9
1|-x,-y,-z | 8.17|B3LYP/6-31G(d,p) -5.2|1 -0.6-26.8| 18.0]-18.2
1|-x, -y, -z | 10.29(B3LYP/6-31G(d,p) -0.9( -0.1] -3.3 02| -3.7
TOTAL

Energy Model k ele |k pol|k disp|k rep

CE-HF ... HF/3-21G electron densities 1.019]0.651| 0.901(0.811

CE-B3LYP ... B3LYP/6-31G(d,p) electron densities| 1.057|0.740| 0.871]0.618

Table SI-13. Interaction Energies for Clonixin Form IV

N |[Symop |R Electron Density E ele |E pol|E dis|E rep |E tot
0|x,y,z 11.91B3LYP/6-31G(d,p) 0.1 -0.1f -0.9 0.0] -0.7
1|-x, -y, -z | 12.20({B3LYP/6-31G(d,p) 0.6| -0.4( -6.7 32| 35
0fx,y,z 21.63|B3LYP/6-31G(d,p) -0.1f{ -0.0] -0.0 0.0] -0.1
1{-x,-y,-z | 3.87(B3LYP/6-31G(d,p) -12.4] -2.2(-81.2| 44.8(-57.8
0[x,y,z 13.11|B3LYP/6-31G(d,p) -0.2( -0.0] -0.4 0.0] -0.6
0]-x, -y, -z | 15.20|B3LYP/6-31G(d,p) -0.1f{ -0.0 -0.1 0.0] -0.3
0|x,y,z 15.15({B3LYP/6-31G(d,p) 03] -0.01 -0.1 0.0 03
0|-x, -y, -z | 13.57|B3LYP/6-31G(d,p) 04| -0.1( -0.9 0.0] -0.4
0[x,y,z 7.25|B3LYP/6-31G(d,p) 1.8 -0.2] -2.8 0.0 -0.6
0]-x, -y, -z | 10.86|B3LYP/6-31G(d,p) 02| -0.1| -1.1 0.0] -0.8
0|x,y,z 10.83|B3LYP/6-31G(d,p) 0.6] -0.0[ -04 0.0] 03
1|-x,-y,-z | 7.91|B3LYP/6-31G(d,p) -8.4( -09]-26.7( 22.1]-19.1
0|x,y,z 10.27|B3LYP/6-31G(d,p) -04( -0.2] -1.4 00| -1.8
0|-x,-y,-z | 9.22|B3LYP/6-31G(d,p) -1.4( -0.1| -1.5 0.0] -2.8
2|X,y,z 10.88 | B3LYP/6-31G(d,p) -2.0( -0.5| -7.7 52 -6.0
0]-x, -y, -z | 13.40|B3LYP/6-31G(d,p) -0.0( -0.0] -0.6 0.0] -0.5
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01x,y,z 21.76|B3LYP/6-31G(d,p) -0.1f{ -0.0] -0.0 0.0] -0.1
1|-x,-y,-z | 4.07|B3LYP/6-31G(d,p) -13.7]1 -2.5(-79.4] 42.8(-59.1
2|X,y,2 11.94|B3LYP/6-31G(d,p) -39 -0.6] -9.5 93| -7.1
0|-x, -y, -z | 16.37|B3LYP/6-31G(d,p) -0.2( -0.01 -0.1 0.0] -0.3
0|x,y,z 14.56 | B3LYP/6-31G(d,p) 03] -0.01 -0.1 0.0 0.2
0]|-x, -y, -z | 14.46|B3LYP/6-31G(d,p) 1.2] -0.1f -0.5 0.0] 0.8
1|-x,-y,-z | 9.51|B3LYP/6-31G(d,p) -1.0f -0.3] -8.7 4.1 -6.4
21X, y,2 7.67|B3LYP/6-31G(d,p) -0.5( -0.8]-15.6 54(-11.5
0|-x,-y,-z | 8.37|B3LYP/6-31G(d,p) -0.4( -0.1] -2.4 0.0] -2.6
1|-x,-y,-z | 8.99(B3LYP/6-31G(d,p) [ -105.7| -23.6|-15.8| 120.3| -68.6
0|x,y,z 24.30|B3LYP/6-31G(d,p) 0.0] -0.0( -0.0 0.0] 0.0
0{-x, -y, -z | 20.77|B3LYP/6-31G(d,p) -0.1f{ -0.0] -0.0 0.0] -0.1
0|x,y,z 20.85|B3LYP/6-31G(d,p) 0.1] -0.0( -0.0 0.0] 0.1
0]-x,-y,-z | 11.44|B3LYP/6-31G(d,p) 09| -0.3| -4.1 03] -2.6
0]-x, -y, -z | 15.09|B3LYP/6-31G(d,p) -0.1f{ -0.0 -0.1 0.0] -0.2
0|x,y,z 16.62 | B3LYP/6-31G(d,p) 0.1] -0.01 -0.1 0.0] 0.1
0|x,y,z 24.54|B3LYP/6-31G(d,p) 0.0] -0.0( -0.0 0.0] 0.0
0|-x, -y, -z | 21.77|B3LYP/6-31G(d,p) -0.1{ -0.0] -0.0 0.0] -0.1
0|x,y,z 20.57|B3LYP/6-31G(d,p) 0.1] -0.0( -0.0 0.0] 0.1
1|-x, -y, -z | 10.45|B3LYP/6-31G(d,p) 1.4 -0.7( -8.7 34| 45
0]-x, -y, -z | 15.53|B3LYP/6-31G(d,p) -0.2( -0.01 -0.1 0.0] -0.2
0|x,y,z 15.34|B3LYP/6-31G(d,p) 0.1] -0.01 -0.1 0.0] 0.0
Energy Model k ele |k pol|k disp|k rep
CE-HF ... HF/3-21G electron densities 1.019]0.651| 0.901(0.811
CE-B3LYP ... B3LYP/6-31G(d,p) electron densities| 1.057|0.740| 0.8710.618
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