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Figure S1. - Line charts depicting the percentage of degradation products in 14 day degradation

testing. a) Line chart representing the percentage of degradation products in the venetoclax stress

sample with added HCl (1 M) as a stress medium at 50 °C. Degradation products are named by their

approximate retention times.

b) Line chart representing the percentage of degradation products in the venetoclax stress sample
with added NaOH (1 M) as a stress medium at 50 °C. Degradation products are named by their
approximate retention times.
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Figure S2. - Chromatogram of the venetoclax stress sample with added 3% H20: at 50 °C for 7 days.

The rise of one degradation product was noticeable, which was later identified as an N-oxide

venetoclax, where the piperazine moiety is oxidized.
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Table S1-13C and 'H NMR spectroscopic data for venetoclax and its degradants (125 and 500 MHz, in DMSO-ds). Chemical shifts () are expressed in ppm with reference
to residual solvent signal (2.50 ppm and 39.5 ppm for 'H and 3C, respectively).

Al\t;:)m Venetoclax VENE-B1 VENE-B2 VENE-A1 VENE-A2 VENE-A3 VENE-A4
H shift H shift H shift H shift H shift H shift H shift
scshitt PPV scgpise PPV segpig PPMY g PPY o negn PR o PP e gnise [pE;‘l‘j'
[PP:L& multiplici [ppml & multiplici [ppml & multiplici [ppén%(& multiplici lppm] & multiplici [PP?L& multiplici [ppm] & multiplici
P,.. L. ty& a ty & ... ty& a ty & ... ty&
multiplici . multiplici . multiplici . multiplici . multiplici . multiplici . multiplici .
coupling coupling coupling coupling : coupling coupling ¢ coupling
constants constants constants constants y constants constants y constants
Ul Ul Un L1 1 1 [l
749 -7.51 7.50-7.53
2 127.7 s 9m > 1279s  754m  1279s 50m > 127.6 s 747 m 1253s 7.34(d)25 127.7s 7.52m
6.38 (dd) 6.43 (dd) 6.42 (dd) 6.38 (dd) 6.42 (dd)
3 100.0 s 1.8, 3.0 100.1s 19,34 100.0 s 19,34 99.9s 19,33 112.6 s 99.9s 19,34
3a 119.8 s 1199 s 1199 s 119.8 s 119.5s 120.0 s
7.54 (d) 7.62 (d) 7.60 (d) 7.38-7.41 7.63 (dd)
4 1179s ”5 118.5s h5 118.3s 6 116.3s m 1173s 7.66(d)2.6 118.8s 05, 2.6
5 146.5s 146.1s 146.1s 148.3s 145.5s 1464 s
. .07 -8. .
6 135.3s 8 0255(d) 1354 s 80 m8 08 1354 s 8 0266(d) 134.6s 7.98(d)2.6 1352s 7.97(d)2.6 1358s 8.03(d)2.6
7a 1454 s 145.6 s 145.6 s 1449 s 145.9s 145.5s
8 157.8 s 158.1s 158.1s 1584 s 158.1s 159.7 s
9 1024 s 6‘1186(d) 102.6 s 6‘22235d) 102.6 s 6'2234(:(:1) 105.6s 6.41(d)25 1023s 6.19(d)2.3 104.7s 6.57 m
10 154.5s 153.5s 153.6 s 1534 s 153.5s 151.0s
6.66 (dd) 6.68 (dd) 6.71 (dd) 6.77 (dd) 6.69 (dd) 6.65 (dd)
11 108.7 s 16,9.2 109.0 s 23,89 109.1s 2.4,9.0 109.5s 25,89 109.0 s 23,9.0 110.0 s 2.0, 8.1




12 1321s 7'49;17'51 132.1s 7‘487 9(d) 13235 7‘501;7‘53 13355 7.78(d)89 1322s 7.51(d)9.0 1303s  7.18m
13 11265 11355 1132s 113.0s 11325 108.1s 6'233 (5‘11)
14 1638s 1633 16355 1659s 16355
16 1249 s 131.1s 1293 s 130.0s 1243 s
57 07-8. .
7 1277s O 52 2(d) 11005 >0 m8 B 1o61s ° 329 4(‘1) 12475 847 (d)2.3 12795 858 (d)2.3
18 1295s 1329 13625 12945 12965
19  1473s 1403 s 156.1s 146.7 s 14755
20 11505 7‘19035‘1) 1191s 7.67m 1196 7‘283 9(d) 11575 7.30 (d) 9.2 1151s 7.13(d) 9.4
7.81 (dd) 7.98 (dd) 7.82 (dd) 7.84 (dd)
21 139s 7o UY 1206s 7e7m 1339s Cy 0 1327s (LU0 13395 )00
23 479s  329m 157.1s 478s  335m 479s  328m
24 338s 1.88m  319s 337m 339s  1.90m 339s  1.86m
1.25m, 1.82-1.90 126 m, 1.23m,
25,28 3025 o0V 2995 - 66.65 301s
3.25m 3.50m 3.26 m, 3.23m
26, 27 . ' . ' 1 ' . '
6 0665 seim %03 396m 301s  sesm 6665 sgrm,
., 3.02 br.s, 3.01 br.s, 3.06 br.s, 3.00 br.s, 3.01 br.m,
2,60 465s  306brs  438s 4, o 438s o ibrs s74brs %S s3ebrs Y% 365brm
L, 2.74 br.s, 2.75 br.s, 2.78 br.s, 2.74 br.s, 2.83 br.m,
3,5 520s  2D9brs  505s o0 o0 505S s 328brs 0°%  320brs 0% 333brm
Ve 5906s  274s  580s  356s  580s  357s 580s  359s  581s  356s  579s  3.64s
% 12855 121.7s 121.7s 121.8brs 121.7 s
9 13465 14165 14165 1417 s 141.6 br.s 1417 s
10° 463s  193s  466s  2.00s  466s  2.00s 466s  202s  466s  200s  465s  205s
11 288 s 2865 287 287 s 287 s 287 s
12 348s 136(1)62 342s 144m  342s 144m 343s  146m  342s  144m  342s 149 (1) 6.3
13’ 251s 212brm 247s 218br.m 248s 2.17brm 2485 220brm 248s 218brm 248s 2.23brm




1” 1419 s 140.3 s 140.3 s 140.4 s 140.3 s 140.3 s
27,6” 1300s 7.02m 129.7s 7.07m  1298s 7.07m 129.8s  7.09m  1298s 7.07m  1298s  7.13m
3”,5” 1281s 732m 1287s 7.38m  1287s 7.39m 128.7 s 7'38;17'41 1287s  737m  1287s  743m
47 130.8 s 131.7 s 131.8 s 131.8 s 131.8 s 131.8 s
3-CHz 20.8 s 4.03s
( é;{';)z 279s  090s  278s  093s  278s  094s 279s 0.95s 27.8's 0.93 s 27.8's 0.97 s
1-NH 11.70 s 11.77 s 11.74 s 11.64 s 11.64 br.s 11.72 s
15-NH 11.32br. s 11.68 s 11.77 br.s 11";3 S(d)
22-NH 8.61 (1) 5.8 8.75 (1) 6.0 8.62 (.t) 6.0
104]—i 9.34 br. s
N},{)+(4 9.25 br.s
1>- 7.32 (br.s)

NH:2




Venetoclax information
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Figure S3. - Venetoclax with NMR assignations.
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Figure S4 — 'H NMR spectrum of venetoclax
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Figure S5 — 3C NMR spectrum of venetoclax
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Figure S6 — ('H, 'H)-COSY spectrum of venetoclax
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Degradation product Al information

3-nitro-4-(((tetrahydro-2H-pyran-4-yl)methyl)amino)benzenesulfonamide: crystalline solid; m.p. 190.3 °C; HRMS [M+H]*: calculated 316.0962, found 316.0958.
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Figure S9 — Degradation product A1 with NMR assignations
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Figure S11 — ®C NMR spectrum of Al
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Figure S13 - ('H, *C)-HSQC spectrum of Al
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Figure S14 — ('H, *C)-HMBC spectrum of Al
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Figure S15 - IR spectrum of Al



Sample: VEN-AL, 1,0100 mg

Method Name: 30-300-10-N2

/
N ‘,./
oo -
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10 normalized -11,73 Jg™-1
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9 Pesk 185,45 °C
Integral -129,20 mJ
normalized -127,92 1g~-1
Onset 190,29 °C
Peak 190,96 °C
e e L o e L L o o o o L o o L L B o o e o L e o o LA e e e s e o B O L B i o o |
30 40 50 60 70 80 a0 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 aC
Figure S16 — DSC curve for Al
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Degradation product A2 information

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4'-chloro-5,5-dimethyl-3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-yl)methyl)piperazin-1-yl)benzoic acid: amorphous solid;
HRMS [M+H]*: calculated 571.2470, found 571.2458.

Figure S18 — Degradation product A2 with NMR assignations



Figure S19 — 'H NMR spectrum of A2
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Figure S20 — *C NMR spectrum of A2
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Figure S22 — ('H, *C)-HSQC spectrum of A2
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Figure S23 — ('H, *C)-HMBC spectrum of A2
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Relative Abundance
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Figure 525 — HRMS spectrum of A2



Degradation product A3/B3 information

2,2'-((methylenebis(1H-pyrrolo[2,3-b]pyridine-1,5-diyl))bis(oxy))bis(4-(4-((4'-chloro-5,5-dimethyl-3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-yl)methyl)piperazin-1-yl)-N-
((3-nitro-4-(((tetrahydro-2H-pyran-4-yl)methyl)amino)phenyl)sulfonyl)benzamide): amorphous solid; HRMS [M+H]*: calculated 1747.6435, found 1747.6434.
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Figure S26 — Degradation product A3 with NMR assignations
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Figure S27 — "H NMR spectrum of A3



O I

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Figure S28 — ®*C NMR spectrum of A3
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Figure S30 - ('H, 1*C)-HSQC spectrum of A3



| |

ppm
] - 20
] i .
_ . - 40
] - 60
- 80
- . - 100
—3 i - - . -120
R |
- - ~140
4
: ° -160
""""" RGN W T 2 R [ RS T o IR AR ) LR L S [P S T B S R L R R G ) TS U S WL L R [T
12 11 10 9 8 7 6 5 4 3 2 ppm

Figure S31 - ('H, *C)-HMBC spectrum of A3
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Figure S32 - IR spectrum of A3



VEN_A3 #2 RT: 0.01 AV: 1 NL: 1.26E+008

T: FTMS + ¢ ESI Full ms [140.0000-2100.0000] VEN_p3#2 RT Q.01 AV: 1 ML 2528008

T. FTMS + ¢ ESI Full ms [140.0000-2100,0000]

B75.3234
= 1749.6444
1005 100
95 o
90 %0
85 .
80 )
3 80 AR AR 1750 8448
75 75
703 70
3 17476434
65+ 65
60 60
5 ] g
3 555 5 17516455
= 3
5 ; 876.3240 g E
3 , 3
E 50—: | 2 50_:
K] < m 3
g 453 T 453
404 FLE
353 353
30 303
25 253 17526447
20 204
15 571.2463 15
156.0833 o
10; E ~1753.6488
] 339.1447 — ]
1 14, =
59 1463,2228 53 1732.5797
E 405.1013 #56.4733 ' 1749.6444 1872.1938 17636295
3 1 Uy | 9173117 10047102 | : =l ] |
olddebpdidd ] oo e L G e b — S 1 —
200 G0 GO0 &0a 1000 1200 1400 1600 1800 2000 1735 1740 1745 1750 1755 1760 1765 1770
miz miz

Figure S33 — HRMS spectrum of A3. Full spectrum (left) and spectrum of higher m/z (right)



Degradation product A4 information

5-(3-(4-((4'-chloro-5,5-dimethyl-3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-yl)methyl)piperazin-1-yl)phenoxy)-1H-pyrrolo[2,3-b]pyridine: =~ HRMS [M+H]*: calculated
527.2572, found 527.2543.

Figure S34 — Degradation product A4 with NMR assignations



Figure S35 — 'H NMR spectrum of A4
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Figure S36 — '°C NMR spectrum of A4
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Figure S38 — ('H, 1*C)-HSQC spectrum of A4
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Figure S39 — ('H, 13C)-HMBC spectrum of A4
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Figure S40 - IR spectrum of A4
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Degradation product B1 information

5-(N-(2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4'-chloro-5,5-dimethyl-3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-yl)methyl)piperazin-1-yl)benzoyl)sulfamoyl)-2-
(tetrahydro-2H-pyran-4-yl)-1H-benzo[d]imidazole 3-oxide

Tautomer:
2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4'-chloro-5,5-dimethyl-3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-yl)methyl)piperazin-1-yl)-N-((1-hydroxy-2-(tetrahydro-
2H-pyran-4-yl)-1H-benzo[d]imidazol-6-yl)sulfonyl)benzamide: amorphous solid; HRMS [M+H]*: calculated 850.3148, found 850.3132.
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Figure S42 — Degradation product B1 with NMR assignations
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Figure S43 — 'H NMR spectrum of B1
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Figure S44 — ®*C NMR spectrum of B1
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Figure S45 - ('H, 'H)-COSY spectrum of B1
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Figure S46 — ('H, *C)-HSQC spectrum of B1
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Figure S49 - IR spectrum of B1
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Figure S50 — HRMS spectrum of B1
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Degradation product B2 information

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4'-chloro-5,5-dimethyl-3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-yl)methyl)piperazin-1-yl)-N-((4-hydroxy-3-
nitrophenyl)sulfonyl)benzamide: HRMS [M+H]*: calculated 771.2362, found 771.2351.
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Figure S51 — Degradation product B2 with NMR assignations



Figure S52 — 'H NMR spectrum of B2
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Figure S53 — *C NMR spectrum of B2
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Figure S54 — ('H, 'H)-COSY spectrum of B2
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Figure S55 — ('H, *C)-HSQC spectrum of B2
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Figure S57 — IR spectrum of B2
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Degradation product B3 information (see Figure S25 — Degradation product A3)
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Figure S59 — Overlay chromatogram of a stress sample of venetoclax with added 1M NaOH after 1 day at 50 °C (black) and degradation product A3 (blue).
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Figure S60 — Chromatograms (left) and UV spectra (right) of degradation product B3 in stress sample of venetoclax with added 1M NaOH after 1 day at 50 °C (top) and
degradation product A3 (bottom)



Figure S61 — Chromatograms of a stress sample of venetoclax with added 1M NaOH after 1 day on 50 °C and degradation product A3 obtained with UV and MS detector
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Figure S62 — MS spectra of degradation product A3 (top) and degradation product B3 (bottom).
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Figure S63 — Overlay chromatogram of a stress sample of venetoclax with added 3% H202 after 7 days at 50 °C (black) and commercially obtained N-oxide venetoclax
impurity (red) (top) and a close up of the same chromatogram from 6.3 to 12.1 min (bottom). The impurities eluting at approximately 9 min and 9.2 min are process
related impurities present in the venetoclax substance.
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Figure S64 — Chromatograms (left) and UV spectra (right) of degradation product N-oxide in stress sample of venetoclax with added 3% H:0: after 5 days at room
temperature (top) and commercially obtained N-oxide venetoclax (bottom).
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Figure S65 — MS spectra of a commercially obtained N-oxide venetoclax (top) and degradation product N-oxide in stress sample of venetoclax with added H202
(bottom). MS spectra was obtained with a triple quad mass spectrometer.



