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Figure S-1.1. 'H NMR (600 MHz, CDCl;) spectrum of t-butyl 4-((-adamantan-1-yl)methoxy)-5-

chloro-2-fluorobenzoate 5.
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Figure S-1.2. 3C NMR (150 MHz, CDCl;) spectrum of t-butyl 4-((-adamantan-1-yl)methoxy)-5-
\\ I\

chloro-2-fluorobenzoate 5.
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Figure S-1.3. 'H NMR (500 MHz, CDCl3) spectrum of 4-((-adamantan-1-yl)methoxy)-5-
cyclopropyl-2-fluorobenzoic acid 2.
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Figure S-1.4. B3C NMR (125 MHz, CDCl3) spectrum of 4-((-adamantan-1-yl)methoxy)-5-
cyclopropyl-2-fluorobenzoic acid 2.

1300
1200
1100
1000
900
800
700
600

500

13,17,20

300

200

100

100

T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

S-9



Figure S-1.5. HSQC spectrum of 4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic
acid 2.
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Figure S-1.6. HMBC spectrum of 4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic

acid 2.
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Figure S-1.7. COSY spectrum of 4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-fluorobenzoic

acid 2.
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Figure S-1.8. 'H NMR (500 MHz, CDCl;) spectrum of t-butyl (azetidin-1-ylsulfonyl)carbamate
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Figure S-1.9. 3C NMR (125 MHz, CDCly) spectrum of z-butyl (azetidin-1-ylsulfonyl)carbamate
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Figure S-1.10. HSQC spectrum of t-butyl (azetidin-1-ylsulfonyl)carbamate 12.
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Figure S-1.11. HMBC spectrum of t-butyl (azetidin-1-ylsulfonyl)carbamate 12.
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Figure S-1.12. COSY spectrum of t-butyl (azetidin-1-ylsulfonyl)carbamate 12.
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Figure S-1.13. "H NMR (500 MHz, CDCls) spectrum of azetidine-1-sulfonamide 3.

2(p)
2.07

2.15—=

386-=

-

199

35000

50000

45000

40000

35000

30000

25000

20000

15000

10000

5000

0

=-5000

1
-
=
|
iR
|
]
I
w

S-18



Figure S-1.14. 3C NMR (125 MHz, CDCl;) spectrum of azetidine- 1-sulfonamide 3.
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Figure S-1.15. 'H NMR (500 MHz, DMSO-D6) spectrum of 3-((N-(4-((-adamantan-1-
vl)methoxy)-5-cyclopropyl-2-fluorobenzoyl)sulfamoyl)amino)propyl
vl)methoxy)-5-cyclopropyl-2-fluorobenzoate 13.
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Figure S-1.16. '3C NMR (125 MHz, DMSO-D6) spectrum of 3-((N-(4-((-adamantan-1-
vl)methoxy)-5-cyclopropyl-2-fluorobenzoyl)sulfamoyl)amino)propyl

vl)methoxy)-5-cyclopropyl-2-fluorobenzoate 13.
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Figure S-1.17. HSQC spectrum of 3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-

fluorobenzoyl)sulfamoyl)amino)propyl

fluorobenzoate 13.
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Figure S-1.18. HMBC spectrum of 3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-

fluorobenzoyl)sulfamoyl)amino)propyl

fluorobenzoate 13.
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Figure S-1.19. H-N HSQC spectrum of 3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoyl)sulfamoyl)amino)propyl 4-((~-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoate 13.

) __ ppm

~100

110

F120

(o]
56 9 % ¥ ' E130
140
150

160

11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 ppm

S-24



Figure S-1.20. H-N HMBC spectrum of 3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-

fluorobenzoyl)sulfamoyl)amino)propyl

fluorobenzoate 13.
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Figure S-1.21. DFQ-COSY spectrum of 3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoyl)sulfamoyl)amino)propyl 4-((-adamantan- 1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoate 13.
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Figure S-1.22. 'H NMR (500 MHz, DMSO-D6) spectrum of 3-((N-(4-((-adamantan-1-
yl)methoxy)-5-cyclopropyl-2-fluorobenzoyl)sulfamoyl) (3-((N-(4-((-adamantan- 1-yl)methoxy)-5-

cyclopropyl-2-fluorobenzoyl)sulfamoyl)amino)propyl)amino)propy!

yl)methoxy)-5-cyclopropyl-2-fluorobenzoate 14.
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Figure S-1.23. 3C NMR (125 MHz, DMSO-D6) spectrum of 3-((N-(4-((-adamantan-1-
yl)methoxy)-5-cyclopropyl-2-fluorobenzoyl)sulfamoyl) (3-((N-(4-((-adamantan- 1-yl)methoxy)-5-
cyclopropyl-2-fluorobenzoyl)sulfamoyl)amino)propyl)amino)propy!

yl)methoxy)-5-cyclopropyl-2-fluorobenzoate 14.
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Figure S-1.24. HSQC spectrum of 3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoyl)sulfamoyl) (3-((N-(4-((-adamantan- 1-yl)methoxy)-5-cyclopropyl-2-
Sfluorobenzoyl)sulfamoyl)amino)propyl)amino)propyl

cyclopropyl-2-fluorobenzoate 14.
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Figure S-1.25. HMBC spectrum of 3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
Sfluorobenzoyl)sulfamoyl)(3-((N-(4-(((3r,5r, 7r)-adamantan- 1-yl)methoxy)-5-cyclopropyl-2-
Sfluorobenzoyl)sulfamoyl)amino)propyl)amino)propyl 4-((-adamantan-1-yl)methoxy)-5-
cyclopropyl-2-fluorobenzoate 14.
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Figure S-1.26. DFQ-COSY spectrum of 3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-

fluorobenzoyl)sulfamoyl) (3-((N-(4-((-adamantan- 1-yl)methoxy)-5-cyclopropyl-2-
Sfluorobenzoyl)sulfamoyl)amino)propyl)amino)propyl
cyclopropyl-2-fluorobenzoate 14.
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Figure S-1.27. HRMS spectrum of 3-((N-(4-((-adamantan-1-yl)methoxy)-5-cyclopropyl-2-
fluorobenzoyl)sulfamoyl) (3-((N-(4-((-adamantan- 1-yl)methoxy)-5-cyclopropyl-2-

Sfluorobenzoyl)sulfamoyl)amino)propyl)amino)propyl
cyclopropyl-2-fluorobenzoate 14.
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Figure S-1.28. 'H NMR (500 MHz, CDCIl;) spectrum of (adamantan-1-yl)methyl 4-((-

adamantan-1-yl)methoxy)-5-chloro-2-fluorobenzoate 6.
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Figure S-1.29. B3C NMR (150 MHz, CDCls) spectrum of (adamantan-1-yl)methyl 4-((-
adamantan-1-yl)methoxy)-5-chloro-2-fluorobenzoate 6.
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Figure S-1.30. HSQC spectrum of (adamantan-1-yl)methyl 4-((-adamantan-1-yl)methoxy)-5-
chloro-2-fluorobenzoate 6.
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Figure S-1.31. HMBC spectrum of (adamantan-1-yl)methyl 4-((-adamantan-1-yl)methoxy)-5-

chloro-2-fluorobenzoate 6.
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Figure S-1.32. DQF-COSY spectrum of (adamantan-1-yl)methyl 4-((-adamantan-1-yl)methoxy)-
S-chloro-2-fluorobenzoate 6.
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Figure S-1.33. LCMS data for 6.
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Figure S-2.1. 'H NMR (500 MHz, CDCI;) spectrum

fluorophenoxy)methyl)adamantane 20.
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Figure S-2.2. 13C NMR (125
fluorophenoxy)methyl)adamantane 20.
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Figure S-2.3. HSQC spectrum of /-((2-chloro-5-fluorophenoxy)methyl)adamantane 20.
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Figure S-2.4. HMBC spectrum of /-((2-chloro-5-fluorophenoxy)methyl)adamantane 20.
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Figure S-2.5. COSY spectrum of /-((2-chloro-5-fluorophenoxy)methyl)adamantane 20.
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Figure S-2.6. 'H NMR (500 MHz, CDCl;y) spectrum of [-((4-bromo-2-chloro-5-

fluorophenoxy)methyl)adamantane 18.
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Figure S-2.7. 3C NMR (125 MHz, CDCl;y) spectrum of [-((4-bromo-2-chloro-5-
fluorophenoxy)methyl)adamantane 18.
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Figure S-2.8. HSQC spectrum of [-((4-bromo-2-chloro-5-fluorophenoxy)methyl)adamantane
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Figure S-2.9. HMBC spectrum of [-((4-bromo-2-chloro-5-fluorophenoxy)methyl)adamantane
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Figure S-2.10. COSY spectrum of [-((4-bromo-2-chloro-5-fluorophenoxy)methyl)adamantane
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Figure S-2.11. '"H NMR (500 MHz, CDCl;) spectrum of methyl 4-(()-adamantan-1-yl)methoxy)-

5-chloro-2-fluorobenzoate 23.
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Figure S-2.12. 3C NMR (125 MHz, CDCl;) spectrum of methyl 4-((-adamantan-1-yl)methoxy)-

5-chloro-2-fluorobenzoate 23.
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Figure S-2.13.
fluorobenzoate 23.
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Figure S-2.14. HMBC spectrum of methyl 4-((-adamantan-1-yl)methoxy)-5-chloro-2-
fluorobenzoate 23.
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Figure S-2.15. COSY
fluorobenzoate 23.

spectrum of methyl 4-((-adamantan-1-yl)methoxy)-5-chloro-2-
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Figure S-2.16. "H NMR (500 MHz, CDCls) spectrum of benzyl (azetidin-1-ylsulfonyl)carbamate
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Figure S-2.17. BC NMR (125 MHz, CDCl;) spectrum of benzyl (azetidin-1-
visulfonyl)carbamate 16.

17000

152.40
—136.12
12897
12876
12856
67 .57
5191
15 03

<

16000

0
W 20 15000
2 5 8. LE 2
e g T WL SR

I NH N i 14000
13000
12000
11000
:1uuuu
Fso00
;HDDD
7000
6000
:5000
4000
;3000

2000

1000

1000

T T T T : T v T T T T T T * T T - T X T T T T z T ¥ T T T T T T x T T x T T T
210 200 190 180 170 160 150 140 130 120 110 f %DO ) an 80 70 60 50 40 30 20 10 0 -10
1 (ppm

S-55



Figure S-2.18. 'H NMR (600 MHz, C¢D¢) spectrum of 4-((-adamantan-1-yl)methoxy)-N-
(azetidin-1-ylsulfonyl)-5-cyclopropyl-2-fluorobenzamide GDC-0276.
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Figure S-2.19. 3C NMR (150 MHz, C¢Dg¢) spectrum of 4-((-adamantan-1-yl)methoxy)-N-
(azetidin-1-ylsulfonyl)-5-cyclopropyl-2-fluorobenzamide GDC-0276.
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Figure S-2.20. HSQC spectrum of 4-((-adamantan-1-yl)methoxy)-N-(azetidin-1-ylsulfonyl)-5-
cyclopropyl-2-fluorobenzamide GDC-0276.
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Figure S-2.21. HMBC spectrum of 4-((-adamantan-1-yl)methoxy)-N-(azetidin-1-ylsulfonyl)-5-
cyclopropyl-2-fluorobenzamide GDC-0276.
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Figure S-2.22. DQF-COSY spectrum of 4-((-adamantan-1-yl)methoxy)-N-(azetidin-1-
visulfonyl)-5-cyclopropyl-2-fluorobenzamide GDC-0276.
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Table S1. Solubility Data for Cbz Sulfamide 16 and Sulfamide 3

Entry?

1
2

5
6

Solvent
2-propanol
EtOH
iPrOAc
MeOH
2-MeTHF

Acetone

Solubility of 16 at 15 °C
(mg/g)

27.6

71.1

72.5
285.0
387.1
450.0

/j Pd/C, MeOH,

[

H,

Solubility of 3 at 15 °C
(mg/g)

20.9
43.1

12.5
108.4
28.3
512.3

2 Solubility experiments were conducted by mixing substrates in closed vials with stir bars in

solvent (2 mL, saturated mixtures) at 15 °C and stirring for 2 h. Then samples were taken from

the vials and filtered. The clear solution was analyzed by HPLC to calculate the assay of

substrates.
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Figure S-2.23. DSC for cycloproyplboronic acid
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7 White Powder

- Tiegel vor der Messung:  1500.28 mg Peakweite
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2000 Verlust: . 0.00 mg Rechte Grenze
Bemerkungen: Beurteilungsnummer: 276865 Integral
1 White Powder normalisiert
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1000

Extrapofierter Peak 366.03 °C

Extrapolierter Peak 366,65 °C
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unke Grenze 78,88 °C Linke Grenze 103.49 °C Linke Grenze 161.43 °C Unke Grenze 170.54 °C Peak 373.98 °C
Rechte Grenze 103,48 °C Rechte Grenze . 161.13 °C Rechte Grenze  170.55°C Rechte Grenze  211.58 °C Extrapolierter Peak 371,13 °C
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Peak 98.80 °C Peak 147.96 °C Peak 169.49 °C Peak 173.59 °C
-4000 Extrapalierter Peak 98,83 °C Extrapolierter Peak  147.89 °C Extrapolierter Peak 169.89 °C Extrapolierter Peak 172.05 °C
Pealweine 3.29°C Peakweite is4°C Peakweite 4,17 °C Peakweite 743°C
Linke Grenze 78.86 °C Linke Grenze 104.84 °C Linke Grenze 160.16 °C Linke Grenze 170.55 °C
Rechte Grenze 104.53 °C Rechte Grenze 159.85 °C Rechts Grenze i o) R Grenze 210.81 °C
r T T T T T T T T T T T T T T T T T T T T T T 5 T T & T T
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 o

Figure S-2.24. Derivatization of CS/ (10) and 15

PhCH,0H (100 mol%)
oMo Ol NEt, o o 9 aN J
o// R\ ~ ~a-N
00 DCM T
o OO0
10 15
benzylamine benzylamine
Ph Ph Ph
W[ o[
thN\"/N:S\,N\/Ph Ph\/o\"/N\/s\,NvPh
7\ 7\
o 00 o 0O
24 25

Dibenzylamine was added to the reaction and stirred for 5 min, then analyzed by HPLC for

derivatives 24 and 25.
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Figure S-2.25. LCMS Data of 21 and 22.
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e A

T

T

rolcaro[M-H]* = 293 Da
percanto[M+ CaHs]* = 321 Da

P

Esncikisse 158 001

L7

Evncikiyss 258, 160

ﬁé
Evnoibiyss: 175120

149

Expoikiass 142,133

Proposed | MS Frag- remarks
structure ments
T 294 Da |g[M]' = 294 Da 149, 159
polcHaM-H]* = 293 Da 149, 159,
F pelcHaM+ CzHs]* = 321 Da 175, 258,
I — poicHa(M+ CsHs]s = 333 Da 275
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Figure S-2.26. LCMS Data of 24.

x10 7 |DADT - A:Sig=220.0,6.0 Ref=off HDODBWON3_EP_TFAd
i ; ik 0
i 6053 Ei
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2 Ei
1.5 E,
1]
0.5
04—
1 2 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21
Response Lnits vs. Acouisition Time (mind
| e || FREEORS M MS MS/MS| remarks
[min] | stance | structure
4.3 MK 429 252 Da |es[M+H]* = 4302594 Da | 149.13, |Mo isotopes Cl/
esi[2M+Na]* = 881.4935 Da (218.08, |Br
250.11,
282.13,
398.23
6.1 MK 405.207 Da |es(M+H]* = 4062139 Da |149.13, |1x Cl
226.06,
258.09,
374.19
7.5 MK 518.204 Da |es[M+H]* = 519.2108 Da Mo isotopes Cl /
esi[M+Na]* = 541.1889 Da Br
esi[2M+H]* = 1037.4118 Da
esi[2M-+Na]*=1059.3952 Da
9.5 MK d 376.170 Da | esi(M+Na]* = 399.1589 Da Mo isctopes Cl /
étgr\ es(2M+Na]- = 775.3289 Da Br
Exact Mass: 376.158
15.1 7 352 125 Da | esM+Na]' = 375.1137 Da | 149.13, |1x Cl
T?\r‘* es[2M+Na]* = 727.2393 Da | 181.07,
| 332.16,
Exact Mass: 352124 34417,
AR2 RY
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Exact Mags. 440245

145 @ 294 Da |g[M]' = 294 Da 149, 159
poicHaM-H]* = 293 Da 149, 159,
E poicHe M+ CzHs]* = 321 Da 163, 173,
ExaciMass: 204 119 259, 275
polcaHio[M-H]* = 293 Da 149
o, canio[M+ CeHs]* = 321 Da
pei, caro[M+ CsHs]* = 333 Da
146 " [294 Da |e[M]’ = 294 Da 149, 159
polcHdM-H]* = 293 Da 149, 163,
poicHaM+ CeHs]* = 321 Da 275
ExaciMass: 254 119
polcario[M]* = 294 Da 149
17.6 T [440Da |g[M]' = 440 Da 203, 239,
(; 295
poicHeM+H]* = 439 Da 135, 147,
Aé 175, 295,
polcaHio[M-H]* = 439 Da 135, 295

Side product 24 could not be traced back to the corresponding dibromo side product in the
starting material for the carbonylation, as this species was absent.
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