Appendix

Table Al. Crystal data parameters of Form-I and Form-Il. (Chapter 2)

Compound Form-I Form-IlI
Empirical formula C15H24NgOsSs3 Ci5H24NgOsSs
Formula weight 492.60 492.60
Crystal system orthorhombic orthorhombic
TIK] 100 100
a[A] 7.6988(15) 7.8919(8)
b [A] 14.210(3) 14.0563(14)
¢ [A] 20.212(4) 19.110(2)
a[°] 90 90
BI°] 90 90
7[°] 90 90
Volume [A?] 2211.3(8) 2119.8(4)
Space group P212:2; P212:2;
Z 4 4

Dearc [gecm™3] 1.480 1.543
u(mm?) 0.380 0.397
Unique reflections 4245 4156
Observed reflections 2267 3817
Ri[l >o(D] 0.0645 0.0387
WR2, GOF 0.1580, 0.866 0.0884, 0.974
Instrument Bruker APEX-II Bruker APEX-II
X-ray source Mo Ka; A =0.71073 Mo Ka; A =0.71073
CCDC no. 2202507 2208412
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Figure Al. The Rietveld refinement of (a) Form-I and (b) Form-Il shows that the
experimental (black) and the simulated PXRD (red) agree well, indicating the formation
of pure phase for dimorphic forms, Form-I and II.



Table A2. Single crystal X-ray diffraction data of C-1 to C-6. (Chapter 3)

Compound C-1 C-2 C-3
emp. form. C1sH2sN706Ss3 C1sH2sN706Ss3 CisH23N706Ss
form. wt. 493.58 493.58 493.58
cryst. syst. orthorhombic triclinic monoclinic
T [K] 100 100 100
a[A] 8.014(2) 7.8007(6) 8.665(3)

b [A] 14.172(4) 12.1636(9) 19.932(6)
c[A] 19.184(6) 12.7573(10) 13.116(4)
a[°] 90 70.408(5) 90

BI° 90 80.014(5) 105.103(3)
7[°] 90 75.605(5) 90

V [A%] 2178.7(11) 1099.20(15) 2187.2(11)
sp. group P21212; P1 P2./c

z 4 2 4

Deac [gecm] 1.505 1.491 1.499

i (mm?) 0.388 0.385 0.387
uni. refls. 5663 4306 4302
obs. refls. 4139 2551 3337
Ri[l>o(D)] 0.0381 0.0548 0.0394
WR2, GOF 0.0884, 0.949 0.1462, 1.015 0.1037, 1.073
instrument Bruker APEX-II Bruker APEX-II Bruker APEX-II
X-ray MoKa; A=0.71073 MoKao; A =0.71073 MoKa; A =0.71073
CCDC no. 2202504 2202505 2202506
Refcode RERCIE RERCOK RERCUQ
Compound C-4 C-5 C-6
emp. form. Ci15H24N50sS3 Ci5H22N504Ss3 C15H24N50sS3
form. wt. 492.60 474.58 492.60
cryst. syst. orthorhombic monoclinic monoclinic
T[K] 100 100 100
a[A] 7.6988(15) 31.478(4) 8.621(5)

b [A] 14.210(3) 8.5197(11) 20.075(11)
c[A] 20.212(4) 17.019(2) 13.127(7)
a[°] 90 90 90

BI° 90 92.841(3) 103.220(7)
7[°] 90 90 90

Vv [A7] 2211.3(8) 4558.6(10) 2212(2)
sp. group P2:212, C2/c P2i/c

Z 4 8 4

Deac [gecm] 1.480 1.383 1.479

i (mm) 0.380 0.363 0.380



uni. refls. 4245 4428 4350

obs. refls. 2267 4093 2854
Ri[lI >o(D)] 0.0645 0.0421 0.0545
WRz, GOF 0.1580, 0.866 0.0930, 1.056 0.1479, 1.028
instrument Bruker APEX-II Bruker APEX-II Bruker APEX-II
X-ray MoKa; A=0.71073 MoKa; A= 0.71073 MoKa; A= 0.71073
CCDC no. 2202507 2202508 2202509
Refcode RERCEA RERDAX RERDEB
Red: simulated Red: simulated
-~ Black: experimental Black: experimental
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Figure A2. Rietveld refinement of PXRD pattern of C-1 to C-6 (black) with simulated
pattern extracted from the corresponding crystal structure (red). For all products, peaks
from the experimental bulk materials are matching well with the simulated line from the
X-ray crystal structure, indicating bulk materials purity and crystalline phase homogeneity.



Table A3. Change in the torsion angles of FAM in crystal structures of C-1 to C-6

H,N 2
>—/NH2 7NH2
A 1A38_" 2
3N 0=S=0
=Nt NS
1 S
NH»
Molecular Torsion angle (°)
Conformer FAMA FAMB C-1 C-2 C-3 C-4 C-5 C-6
N4-C4-C5-S2 79.7 63.0 75.3 77.8 55.8 77.1 75.1 62.9
C8-N6-S3—-N7 59.36 67.9 82.3 94.7 162.8 80.1 735 162.3

C3-C4-C5-S2 101.7 130.7 109.4 98.2 126.7 107.1 102.9 118.5
C5-52-C6-C7 89.16 172.6 62.1 74.2 63.6 63.2 79.19 59.7
C7-C8-N6-S3 171.98 172.8 1731  173.2 175.1 1732 16761 1757
C6-C7-C8-N5 100.4 1315 96.9 81.5 71.9 95.6 172.4 69.1
S2-C6-C7-C8 68.3 72.7 176.7 79.9 38.1 1758  171.63 41.3

Table A4. Comparison of hydrogen bond synthons observed in FAM molecular salts with
the Crystal Structure Database (CSD version 2022.1). Isomeric monoaminobezoic acids
and isomeric monohydroxybenzoic acids were used as coformers.
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Figure A3. Phase
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stability study of C-1, C-2, C-4, and C-5 by a slurry experiment in an
aqueous medium and buffer solution of pH 1.2 and 7.4. The constancy of PXRD patterns

for all the salts confirms their stability up to 24 h in all three media.
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Figure A4. The amount of drug flux for FAM and its products at (5 min) and 180 min at pH of (a)
12and (b) 7.4

Table A5. Crystallographic parameters for molecular Salts F-23 to F-35. (Chapter 4)

Compound F-23 F-24 F-25

Emp. form. Ci5H25N70sSs Ci5H23N707S3 Ci6H25N707Ss
Form. Wt. 527.60 509.58 523.61
Cryst. Syst. Triclinic Monoclinic Monoclinic
TI[K] 100 100 100

a[A] 7.19(2) 8.524(4) 5.1507(15)

b [A] 7.76(2) 20.292(9) 13.468(4)
c[A] 21.34(6) 13.417(6) 17.168(5)
a[°] 86.11(4) 90 90

L1°] 86.58(4) 103.252(6) 92.848(8)
y[°] 81.59(3) 90 90

V [A%] 1174(6) 2258.9(18) 1189.5(6)
Sp. group P1 P2:/c Pn

Z 2 4 2
Deac[gem™] 1.493 1.498 1.462

i (mm?) 0.372 0.380 0.363

Uni. Refls. 2623 4444 4682

Obs. Refls 1693 3098 3665

Ri [l >o(D)] 0.0624 0.0587 0.0448
WR2, GOF 0.1751, 0.995 0.1541, 1.043 0.0981, 1.067
Instrument Bruker APEX-II Bruker APEX-II Bruker APEX-II
X-ray MoKa; A=10.71073 MoKa; A =0.71073 MoKa; A =0.71073
CCDC no. 2239938 2239941 2239940
Compound F-26 F-34 F-35

Emp. form. Ci5H2:N706Ss Ci5H25N70sS3 Ci5H255N70s 2553
Form. Wt. 491.57 527.60 532.10
Cryst. Syst. Monoclinic Monoclinic Monoclinic
TI[K] 100 100 100

a[A] 18.723(6) 28.750(3) 17.033(7)



b [A] 12.794(6) 8.3743(7) 8.125(3)
c[A] 9.210(4) 21.853(2) 16.574(7)
al°] 90 90 90

AN 105.44(3) 118.402(4) 93.255(10)
y[°] 90 90 90

V [A%] 2126.6(16) 4628.1(8) 2290.0(16)
Sp. group Cc C2/c P2i/c

Z 4 8 4
Dcaic[gem™?] 1.535 1.514 1.543

i (mm?) 0.398 0.377 0.382

Uni. Refls. 4119 4508 4385

Obs. Refls 1928 3859 3847

Ri [l >o(D)] 0.0794 0.0292 0.0823
WRz, GOF 0.2252, 0.876 0.0712, 0.991 0.1989, 1.090
Instrument Bruker APEX-II Bruker APEX-II Bruker APEX-II
X-ray MoKa; A =0.71073 MoKao; A =0.71073 MoKao; A =0.71073
CCDC no. 2239939 2239943 2239942
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Figure AS. Rietveld refinement of experimental PXRD pattern of F-23 to F-35 (black)

with their simulated PXRD profile lines (red).
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Table A6. Bond length and bond angle parameters of imine group of guanidine moiety of
the FAM and carboxylic acid group in the DHBA of the salt products.

bond length (A) & bond angles (°)

bond length (A) and bond angle (°)

solid form parameters of imine group parameters of the COOH group
C1-N3 N3-C2  C1-N3-C2 03-C9 C9-04 03-C9-04
FAM-A 1.33 1.36 120.12 1.24 1.31 122.68
F-23 1.36 1.40 126.14 1.28 1.28 122.02
F-24 1.35 1.38 125.58 1.26 1.27 122.24
F-25 1.35 1.38 12511 1.25 1.27 123.05
F-26 1.37 1.39 126.10 1.26 1.27 124.60
F-34 1.35 1.38 125.08 1.26 1.27 123.01
F-35 1.35 1.38 125.08 1.26 1.27 123.01

Table A7. Comparison of change in the torsion angles of FAM conformers in crystal
structures of F-23 to F-35

torsion angle

angle parameter in different (°)

FAM-A  FAM-B  F-23 F-24 F-25 F-26 F-34 F-35

C8-N6-S3-N7  59.36 67.9 80.7 1635  86.7 822  86.35 71.8

C3-C4-C5-S2 101.7 130.7 77 118.7 134 925 119.83 107.1

N4-C4-C5-S2 79.7 63 106 62.5 42.7 87 59.13 74.8

C7-C6-S2-C5 89.16 172.6 150.9 66 85.5 68 67.78 73

C6-C7-C8-N6 77 43 57 103.1 497 35 111.9 46.8

C6-C7-C8-N5  100.4 1315 126.7 74 1299 1445 67.8 133.7

S2-C6-C7-C8 68.3 72.7 1788  36.5 72.5 166 60.86 61.6
Table A8. Crystallographic parameters of the TRM-23 to TRM-35. (Chapter 5)

Compound TRM-23 TRM-24 TRM-25

Form. unit Co1H20N4O7 Co1H2s N4Og C21H24N4O4

Form. wt. 444.40 480.47 444.40

Crys. Sys. Monoclinic Monoclinic Monoclinic

T[K] 100 100 100

a[A] 6.746(5) 12.0359(4) 7.010(7)

b [A] 28.380(2) 10.3966(4) 28.22(3)

c[A] 11.232(9) 19.2847(8) 10.936(11)

a[°] 90 90 90

BI°] 102.929(10) 101.865(2) 103.231(15)

7 [°] 90 90 90

VA% 2096(3) 2361.58(16) 2106(4)

Space group P2./n P2i/c P2:/n

z 4 4 4

Deaic [gecm] 1.411 1.351 1.402

i (mm?) 0.109 0.107 0.107

Uni. refls. 3892 4641 3913

Obs. refls. 1750 3132 1596

Ri[l >ao(1)] 0.0642 0.0474 0.0702



WR2 0.1608 0.1349 0.2039
Instrument Bruker APEX-II Bruker APEX-I11 Bruker APEX-II
X-ray MoKa; A=0.71073 MoKa; A=0.71073 MoKa; A=0.71073
Compound TRM-26 TRM-34 TRM-35
Form. unit C21H24N4O7 C21H30N4O19 C21H26N40Os
Form. wt. 444.44 498.49 462.46

Crys. Sys. Monoclinic Triclinic Triclinic
TI[K] 100 100 100

a[A] 25.666(2) 7.229(10) 8.890 (3)

b [A] 9.2718(7) 9.749(14) 10.737 (5)
c[A] 19.6923(16) 17.42(3) 13.890 (5)
a[°] 90 79.481(16) 71.237 (7)
BI°] 111.678(5) 78.967(15) 73.526 (7)

7 [°] 90 80.484(16) 67.995(7)

V [A%] 4354.8(6) 1173.878 1143.8 (7)
Space group C2lc P1 P1

Z 8 2 2

Deaic [gcm] 1.356 1.410 1.343

i (mm?) 0.103 0.113 0.104

Uni. refls. 4053 4367 3057

Obs. refls. 1870 1588 1939
Ri[l>o(D)] 0.0522 0.0782 0.0507

WR> 0.1478 0.2258 0.1326
Instrument Bruker APEX-II Bruker APEX-II Bruker APEX-II
X-ray MoKa; A=0.71073 MoKa; A=0.71073 MoKa; A=0.71073
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Figure A6. Rietveld refinement of experimental PXRD pattern of TRM-23 to TRM-35
(black) with their simulated PXRD profile lines (red).
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Figure A7. The overlaid PXRD patterns of phase stability tests of TRM salts by a slurry
experiment in three pH conditions. Except for TRM-24, TRM-34, and TRM-35 at pH 1.2,
all the product materials are found to be stable in the three different media at 24 h.
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Figure A8. The comparison of PXRD patterns of undissolved materials of TRM-34 and
TRM-35 from 1.2 pH medium after 24 h with the simulated PXRD profile of trimethoprim
hydrochloride salt.

Table A9. Crystallographic parameters of TRM-1 to TRM-6. (Chapter 6)

Compound TRM-1 TRM-2 TRM-3 TRM-4 TRM-6
Form. unit Co1 HaoNsOg  Co1H26N4Oy C21H28N4Os C21H2sNs05  CotHagNsOy
Form. wt. 482.49 446.46 464.47 427.46 463.49
Crys. Sys. Monoclinic Monoclinic triclinic monoclinic monoclinic
T [K] 100 100 100 100 100
a[A] 4.9996(15) 6.9248(15) 8.376(7) 6.687(2) 20.253(3)
b [A] 20.2053(80) 29.213(6) 8.906(8) 28.314(10) 6.0779(6)
c[A] 23.4768(56) 10.870(2) 17.670(16) 11.091(4) 21.121(3)
a[°] 90 90 85.29(2) 90 90
BI°] 93.87(2) 104.339(6) 82.73(2) 101.754(11) 118.299(18)
y[°] 90 90 62.79(2) 90 90
V [A%] 2366.2(13) 2130.44(35) 1162.5(18) 2055.9(12) 2289.9(6)
Space group P2:/n P2:/n P-1 P2i/n P 2i/n
Z 4 4 2 4 4
Dearc [gecm™3] 1.354 1.392 1.327 1.381 1.344
i (mm?) 0.107 0.106 0.103 0.101 0.102
Uni. refls. 4388 4187 4323 3825 4269
Obs. refls. 1116 2681 3270 2269 1669
Ri[l>o(D)] 0.080 0.071 0.042 0.056 0.069
WR; 0.27 0.22 0.123 0.168 0.1842
GOF 0.829 1.029 1.080 1.098 0.903
Instrument Bruker Bruker Bruker Bruker Bruker
APEX-I11 APEX-I11 APEX-II APEX-II APEX-I1
X-ray MoKa; A = MoKa; A = MoKa; A = MoKa; A = MoKa; A=
0.71073 0.71073 0.71073 0.71073 0.71073
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Figure A9. Rietveld refinement of experimental PXRD pattern of TRM-1 to TRM-6
(black) with their simulated PXRD profile lines (red). The PXRD pattern of TRM-5 is
compared with its starting materials and found to be different from them.

Figure Al0Oa-c. The phase stability tests of TRM-1to TRM-6 at pH 1.2 and 7.4 at 12 h.
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(a) Except for TRM-1, the undissolved materials of salt of TRM from the pH 1.2 at 12 h
match with the simulated profile of the reported trimethoprim hydrochloride (Ref. code
TMPHCLO1).
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(b) The undissolved material of TRM-1 from the buffer solution of pH 1.2 at 12 h
completely matches its simulated PXRD patterns, indicating its stability at this pH
condition.
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(c) The undissolved products from the buffer solution of pH 7.4 after 12 h matches well
with their respective simulated PXRD patterns. But the PXRD profile of the
undissolved material of TRM-5 matches with the simulated PXRD patterns of pure
TRM (Ref. code AMXBPM10), indicating its dissociation into starting materials.
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