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Table S1 Selected bond lengths (A) for 11-Azaartemisinin molecules in 1-4.

Bond
01—02
01—-C1
02—C3
03—C2
03—C3
010—C10
N11—C2
N11—C10
cl1—-C2
Ci1—Ci11
Cl—C12
C3—C4
C3—C13
C4—C5
C5—Cl11
C6—C7
C6—Cl11
C6—Cl4
C7—C8

11-Aza:Cin 1
Molecule Molecule A
1.475 (2) 1.473 (2)
1.460 (3) 1.466 (3)
1.418 (3) 1.413 (3)
1.418 (3) 1.413 (3)
1.439 (3) 1.447 (3)
1.249 (3) 1.248 (3)
1.455 (3) 1.458 (3)
1.328 (3) 1.333 (4)
1.530 (3) 1.524 (3)
1.536 (3) 1.548 (3)
1.536 (3) 1.528 (4)
1.536 (3) 1.533 (3)
1.508 (3) 1.505 (4)
1.520 (4) 1.524 (3)
1.541 (3) 1.530 (4)
1.529 (3) 1.514 (4)
1.545 (3) 1.547 (3)
1.530 (4) 1.535 (3)

1.525 (4)

1.531 (3)

11-Aza:Mal 2

1.4757 (14)
1.4660 (17)
1.4213 (17)
1.4149 (17)
1.4323 (17)
1.2532 (18)
1.4546 (18)
1.3303 (19)
1.5209 (19)
1.543 (2)
1.538 (2)
1.530 (2)
1513 (2)
1.527 (2)
1.539 (2)
1.530 (2)
1.542 (2)
1.528 (2)
1.523 (2)

11-Azaz:Mal 3
Molecule Molecule A
1.4728 (19) 1.474 (2)
1.463 (2) 1.465 (2)
1.417 (2) 1.416 (2)
1.413 (2) 1.415 (2)
1.437 (2) 1.443 (2)
1.243 (3) 1.247 (3)
1.461 (3) 1.464 (3)
1.342 (3) 1.334 (3)
1.527 (3) 1.529 (3)
1.541 (3) 1.544 (3)
1.532 (3) 1.532 (3)
1.533 (3) 1.531 (3)
1.508 (3) 1.511 (3)
1.530 (3) 1.531 (3)
1.535 (3) 1.533 (3)
1.526 (3) 1.531 (3)
1.546 (3) 1.549 (3)
1.531 (3) 1.530 (3)
1.524 (3) 1.518 (3)
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11-Azaz:Fum 4

Molecule
1.4735 (18)
1.456 (2)
1.422 (2)
1.415 (2)
1.432 (2)
1.245 (2)
1.456 (2)
1.337 (2)
1.527 (2)
1.543 (3)
1.538 (2)
1.537 (3)
1.514 (3)
1.525 (3)
1.537 (3)
1.522 (3)
1.543 (3)
1.532 (3)
1.523 (3)

Molecule A
1.4744 (19)
1.460 (2)
1.418 (2)
1.415 (2)
1.443 (2)
1.251 (2)
1.461 (2)
1.332 (2)
1.521 (2)
1.540 (2)
1.540 (2)
1.533 (3)
1.508 (3)
1.524 (3)
1.541 (2)
1.529 (3)
1.539 (3)
1.531 (3)
1.534 (3)



C8—C12
C9—C10
C9—C12
C9—Ci15

Table S2

Bond

021—C21
022—C21
C21—C22
C22—C23
C23—C24
C24—C25
C24—C29
C25—C26
C26—C27
C27—C28
C28—C29
021—H21
N11—H11
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1.530 (4)
1.520 (3)
1.536 (4)
1528 (3)

11-Aza:Cin 1

Cinnamic
1.324 (3)
1.220 (4)
1.474 (4)
1.329 (4)
1.465 (4)
1.396 (4)
1.398 (4)
1.381 (4)
1.389 (4)
1.384 (4)
1.388 (4)
0.93 (4)

0.90 (3)

1531 (3)
1.515 (4)
1.541 (3)
1.524 (4)

1536 (2)
15091 (19)
1538 (2)
1529 (2)

1.531 (3)
1.508 (3)
1537 (3)
1.531 (3)

1535 (3)
1511 (3)
1.538 (2)
1533 (3)

Molecule A
1.319 (4)
1.224 (3)
1.475 (4)
1.328 (4)
1.465 (4)
1.399 (4)
1.393 (4)
1.379 (4)
1.381 (5)
1.381 (5)
1.392 (4)
0.98 (4)
0.90 (3)

021—C21
022—C21
023—C24
024—C24
C21—C22
C22—C23
C23—C24
021—H21
023—H23
N11—H11

N11A—H11A

Selected bond lengths (A) for Acid molecules and N-H Bonds in 1-4

11-Aza:Mal 2

Maleic
1.3015 (19)
1.2320 (19)
1.321 (2)
1.202 (2)
1.482 (2)
1.328 (2)
1.497 (2)
0.94 (3)
0.90 (2)
0.87 (2)

1531 (3)
1515 (3)
1.535 (3)
1532 (2)

11-Azaz:Mal 3

Maleic
1.307 (3)
1.496 (3)
1.207 (3)
1.319 (3)
1.495 (3)
1.310 (3)
1.104 (3)
0.92 (4)
0.90 (4)
0.89 (3)
0.87 (3)
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1.528 (3)
1.505 (3)
1.545 (2)
1.535 (2)

11-Aza,:Fum 4

Fumaric
1.319 (2)
1.216 (2)
1.310 (2)
1.214 (2)
1.490 (3)
1.316 (3)
1.495 (3)
0.91 (4)
0.98 (4)
0.84 (3)
0.87 (3)



Table S3 Selected bond angles (°) for 1-4.

Angle

C1—01—02
C3—02—01
C2—03—C3
C2—N11—H11
C10—N11—H11
C10—N11—C2
C21—021—H21
021—C21—C22
022—C21—021
022—C21—C22
C23—C22—C21
C22—C23—C24
023—C24—C23
024—C24—023
024—C24—C23
C24—023—H23
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11-Aza:Cin 1

111.60 (16) 111.33 (17)
107.83 (17) 108.75 (16)
113.49 (18) 113.09 (19)

115 (2)
117 (2)
127.4 (2)
115 (2)
111.4 (2)
123.9 (2)
124.6 (3)
123.3 (3)
125.8 (3)

115 (2)
117.7 (19)
127.8 (2)
116 (2)
111.6 (2)
1235 (3)
124.9 (3)
1225 (2)
125.1 (2)

11-Aza:Mal 2

111.84 (9)
108.27 (10)
114.05 (10)
116.8 (13)
115.5 (13)
127.20 (12)
110.2 (16)
116.94 (13)
123.01 (14)
120.05 (14)
126.77 (14)
126.43 (14)
111.61 (13)
124.91 (14)
123.38 (14)
111.1 (16)
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11-Aza:Mal 3

111.13 (15)
107.94 (13)
114.21 (15)
116.6 (16)
116.4 (18)
126.60 (17)
109 (2)
111.73 (18)
124.2 (2)
124.0 (2)
1215 (2)
1225 (2)
112.5 (2)
124.1 (2)
123.4 (2)
108(2)

110.42 (15)
108.45 (13)
113.35 (14)
117.5(15)
114.9 (19)
127.28 (18)

11-Azaz:Fum 4

111.57 (13)
107.64 (13)
113.52 (14)
116.2 (16)
115.8 (16)
126.99 (16)
112 (2)
111.93 (16)
124.56 (19)
123.49 (17)
121.83 (17)
121.01 (17)
112.32 (16)
125.09 (19)

111.13 (12)
108.31 (13)
113.24 (13)
116.6 (15)
115.8 (15)
127.12 (17)
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Table S4 Hydrogen bond parameters for 1-4.

D-H---A D-H (A) H---A (A) D---A (A) D-H---A (°)
11-Aza:Cin 1

N11—H11---022 0.90 (3) 2.13(3) 3.019 (3) 169 (3)
N11A—H11A---022A 0.90 (3) 2.12 (3) 3.009 (3) 169 (3)
021—H21---010 0.93 (4) 1.66 (4) 2.574 (3) 167 (3)
021A—H21A.--010A 0.98 (4) 1.61 (4) 2.576 (3) 166 (4)
11-Aza:Mal 2

N11—H11---022 0.87 (2) 2.07 (2) 2.9118 (16) 163.0 (19)
021—H21---010 0.94 (3) 1.61 (3) 2.5428 (15) 172 (3)
023—H23:--022 0.90 (2) 1.75 (2) 2.6392 (15) 168 (2)
11-Aza;:Mal 3

N11—H11---022 0.89 (3) 2.36 (3) 3.128 (2) 146 (2)
N11A—H11B---024 0.87 (3) 2.26 (3) 3.038 (2) 149 (2)
021—H21---010 0.92 (4) 1.63 (4) 2.539 (2) 167 (3)
023—H23---010A 0.90 (4) 1.65 (4) 2.548 (2) 174 (4)

11-Azaz:Fum 4

N11—H11---022 0.84 (3) 2.14 (3) 2.970 (2) 170 (2)
N11A—H11B---024 0.87 (3) 2.08 (3) 2.935 (2) 169 (2)
021—H21---010 0.91 (4) 1.67 (4) 2.573 (2) 172 (4)
023—H23---010A 0.98 (4) 1.58 (4) 2.550 (2) 169 (3)

Symmetry code(s): (i) —x+1, y+1/2, —z+1/2.
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Supporting Experimental Data

1. Powder XRD data
2. TGA data

3. NMR data
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1. Powder XRD from liquid-assisted grinding (LAG)

Experiments

Figure S1.1 P-XRD patterns from LAG of 11-Azaartemisinin and t-Cinnamic acid.
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Figure S1.2. P-XRD patterns from LAG of 11-Azaartemisinin and Maleic acid at various

time intervals (11-Aza to acid ratio 1:1) Final product pure 11Aza:Mal 2.
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Figure S1.3. P-XRD patterns from LAG of 11-Azaartemisinin and Maleic acid (2:1 ratio)

at various time intervals. Lower four traces are simulated p-XRD from phases.

Phase pure 11Azaz:Mal 3 may be isolated after about 30 mins grinding.
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Figure S1.4. P-XRD pattern of 11-Azaz:Mal phase 3 (top trace) after 2d growth from

seeding from LAG material
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Figure S1.5. P-XRD patterns from LAG of 11-Azaartemisinin and Fumaric acid.
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2. Thermal Gravimetric Analyses (TGA)
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Figure S2.1. TGA of cocrystal 11-Aza:t-Cinn, heated at 10 °C min* under No.
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Figure S2.2. TGA overlay of 11-Azaartemisinin, coformer (trans-Cinnamic acid) and
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Figure S2.3. TGA of 1:1 cocrystal 11-Aza:Mal 2 heated at 10 °C min't under Na.
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Figure S2.4. TGA overlay of 11-Aza, coformer (Maleic acid) and 1:1 cocrystal
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Figure S2.5. TGA of 2:1 cocrystal 11-Aza:Mal 3, heated at 10 °C min'* under Na.
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Figure S2.6. TGA overlay of 11-Aza, Maleic acid and 2:1 cocrystal 11-Azaz:Mal 3

all heated at 10 °C mint under N2.
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Figure S2.7. TGA of cocrystal 11-Azaz:Fum 4 heated at 10 °C min-! under No.
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Figure S2.8. TGA overlay of 11-Aza, coformer (Fumaric acid) and cocrystal
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3. Proton NMR Data
Figure S3.1. Proton NMR spectrum (400MHz) for 11-Azaartemisinin in CDCls.
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Figure S3.2. Proton NMR spectra for Cocrystal 11-Aza:Cin 1 in CDCls.
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Figure S3.3. Proton NMR spectrum for 1:1 Cocrystal 11-Aza:Mal 2 in DMSO.
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Figure S3.4. Proton NMR spectrum for 2:1 Cocrystal 11-Azaz:Mal 3 in CDCls.
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Figure S3.5. Proton NMR spectra for Cocrystal 11-Aza:Fum 4 in DMSO.
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Summary of NMR shifts

11-Azaartemisinin

IH NMR (400 MHz, CDCls) 6 = 5.78 (s, 1H), 5.32 (s, 1H), 3.21 — 3.12 (m, 1H), 2.39 — 2.30 (m, 1H), 1.97 — 1.88 (m, 2H),
1.77 — 1.64 (m, 3H), 1.46 — 1.32 (m, 3H), 1.30 (s, 3H), 1.08 (d, J = 7.4 Hz, 3H), 1.01 — 0.95 (m, 2H), 0.93 (d, J = 6.0 Hz,
3H).

11-Aza:Cin Cocrystal 1

'H NMR (400 MHz, CDCI3) 6 = 7.71 (d, J = 16.0 Hz, 1H), 7.50 — 7.46 (m, 2H), 7.36 — 7.32 (m, 3H), 6.61 (s, 1H), 6.39 (d, J
=16.0 Hz, 1H), 5.34 (s, 1H), 3.22 — 3.15 (m, 1H), 2.35 (dd, J =19.6, 9.0 Hz, 1H), 1.94 (d, J = 10.1 Hz, 2H), 1.77 — 1.66
(m, 3H), 1.48 — 1.35 (m, 3H), 1.31 (s, 3H), 1.14 (d, J = 7.2 Hz, 1H), 1.08 (d, J = 7.4 Hz, 3H), 0.99 (d, J = 11.2 Hz, 2H),
0.93 (d, J = 5.9 Hz, 3H).

11-Aza:Mal Cocrystal 2 (Aza to acid ratio 1:1)

'H NMR (400 MHz, DMSO-d6) 6 = 7.88 (s, 1H), 6.27 (s, 2H), 5.38 (s, 1H), 2.90 — 2.81 (m, 1H), 2.23 (td, J = 13.7, 3.4 Hz,
1H), 2.02 — 1.87 (m, 2H), 1.64 (dd, J = 12.5, 8.4 Hz, 3H), 1.39 (ddd, J = 21.9, 18.7, 7.3 Hz, 3H), 1.28 (d, J = 10.0 Hz, 3H),
1.24 - 0.97 (m, 2H), 0.96 (d, J = 7.2 Hz, 3H), 0.92 (d, J = 6.2 Hz, 3H).

11-Azaz:Mal Cocrystal 3 (Aza to acid ratio 2:1)

1H NMR (400 MHz, CDCls) & = 6.69 (s, 1H), 6.39 (s, 1H), 5.35 (s, 1H), 3.27 — 3.09 (m, 1H), 2.41 — 2.27 (m, 1H), 2.03 —
1.91 (m, 2H), 1.79 — 1.63 (m, 3H), 1.47 — 1.31 (m, 3H), 1.31 (s, 3H), 1.08 (d, J = 7.4 Hz, 3H), 1.03 — 0.95 (m, 2H), 0.94 (d,
J = 6.0 Hz, 3H).
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11-Azaz:Fum Cocrystal 4

'H NMR (400 MHz, DMSO-d6) 6 = 7.88 (s, 1H), 6.62 (s, 1H), 5.38 (s, 1H), 2.92 — 2.83 (m, 1H), 2.29 — 2.17 (m, 1H), 1.95
(ddd, J =20.8, 11.8, 10.8 Hz, 2H), 1.64 (dd, J =12.4, 8.1 Hz, 3H), 1.53 — 1.31 (m, 3H), 1.28 (d, J = 9.8 Hz, 3H), 1.13 —
0.98 (m, 2H), 0.96 (d, J = 7.3 Hz, 3H), 0.92 (d, J = 6.3 Hz, 3H).



