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Experimental section

General chemistry information

Reagents and solvents were obtained commercially ased without further purification. Thin layer
chromatography (TLC) was performed on aluminiumeshieprecoated with silica gel 60k (0.2 mm).
Chromatographic spots were visualized using UV-at&te and/or 2% ninhydrin in ethanol solution felled by
heating. Column chromatography was performed usiliga gel 60 (40-63 uM). Analytical HPLC-MS was
performed on a Gilson-Finnigan ThermoQuest AQAaystquipped with a C18 (Onyx Monolithic C18 (80
4.6 mm)) or a C4 (Hichrom ACE C4 (5 um, %04.6 mm)) column using MeCNA& (0.05% HCOOH) or
MeOH/H,O (0.05% HCOOH) with UV (254 nM) and MS (ESI) ddten or on a Dionex UltiMate 3000
equipped with a C18 (Phenomenex Kinetex C18X%58.00 mm) column using MeCN/B (0.05% HCOOH)
UV (254 nM) and MS (ESI lonTrap) detection or omanual system equipped with a C8 (Zorbax SB-C8 (4.8
x 50 mm)) column using UV (220 nm) detection. PreppagaHPLC was performed on a Gilson-Finigan
ThermoQuest AQA system equipped with a C8 (Zorb&C8 (5 um, 150x 21.2 mm)) column using
MeCN/H,O (0.05% HCOOH) as the mobile phase with UV (259 detection or on a manual system equipped
with a C8 (Zorbax SB-C8 (5 um, 150 21.2 mm)) column using UV detection and MeCMIH(0.05%
HCOOH) or MeCN/HO with 25mM NHOAc, pH 6,3 as the mobile phase. Purity determomativere done by
RP-HPLC using the following conditions (UV detectiat 254 nm): System 1 (ACE 5 C8, 50 x 4.6 mm,
MeCN/H,O with 0.1% TFA) and system 2 (Restec Allure BipfieB0 x 4.6 mm, MeCN/kD with 0.1% TFA).
Microwave reactions were carried out in a SmithBg&izef" or in an Initiatof single-mode microwave
cavity producing controlled irradiation at 2450 MHYMR spectra were recorde on a Varian Mercury plus
spectrometer’d at 399.8 MHz*C at 100.5 MHz) at ambient temperature. Chemiciiss{s) are reported in
ppm, indirectly referenced to tetrametylsilane ()W the solvent signati: CHCL 6 7.26, COHOD & 3.31;
1%c: cDCk 6 77.16, CROD & 49.00). Exact molecular masses were determineioromass Q-Tof2 mass
spectrometer equipped with an electrospray ioncgour

Compound 4 ((S)-2-(3-bromo-4-hydr oxyphenyl)-2-((tert-butoxycar bonyl)amino)acetic acid).

OH
Br

BocHN OH
Prepared as described by us previously.

Compound 5 ((S)-2-(3-bromo-4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)phenyl)-2-((tert-
butoxycar bonyl)amino)acetic acid).

Br

H
BocHN ©

Synthesis of the P2 substituent 4-chloro-6-meth®yphenylpyrimidiné was performed by refluxing
commercially available 4,6-dichloro-2-phenylpyrinmd with sodium methoxide in methanol until fornaatiof
the byproduct 4,6-dimethoxy-2-phenylpyrimidine vesarting to be observed.
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4(2.0 g, 5.7 mmol), 4-chloro-6-methoxy-2-phenylpyidine (1.9 g, 8.6 mmol) and KBu (1.5 g, 2.2 mmol)
were dried over night in vacuo oves@2. Dry DMSO (HO < 0.005%) (40 mL) was added to a vial contairling
and KQBu. The vial was sealed under nitrogen and stifed 40 min before 4-chloro-6-methoxy-2-
phenylpyrimidine dissolved in DMSO (40 mL) was add&he reaction was heated at 64 °C for 2 days. The
reaction mixture was filtered, diluted with wat&0Q mL), and extracted with petroleum ether. Theeags
phase was acidified with 1 M HCI to pH 3. Filtratiof the precipitate yieldesl (2.6 g, 87%) as a white solitH
NMR (CD;0OD) 6 8.17 (m, 2H), 7.78 (d] = 2.2 Hz, 1H), 7.51 (ddl = 2.1, 8.3 Hz, 1H), 7.42 (m, 1H), 7.38-7.33
(m, 2H), 7.29 (dJ = 8.4 Hz, 1H), 6.14 (s, 1H), 5.28 (s, 1H), 4.073H), 1.47 (s, 9H)**C NMR (CDCE}) &:
172.8, 172.3, 170.4, 163.9, 156.9, 150.1, 137.8,9,3132.4, 131.1, 128.5, 128.4, 127.3, 124.1,7,189.1,
82.4, 58.1, 54.3, 28.3. MS [M+H]530.1, 532.1. MS calcd for,,,BrN;Os [M+H]* 530.1, 532.1, found:
530.1, 532.1.

Compound 6 (2-((tert-butoxycar bonyl)amino)-2-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-
vinylphenyl)acetic acid).

/o LN
o)

X

BocHN/}(OH
e

5(705.3 mg, 1.33 mmol), 2,4,6-trivinylcycloboroxamgidine complex (591.5 mg, 2.66 mmol), Pd(OAS?2.2
mg, 0.133 mmol), [Bu);PH]BF, (77 mg, 0.266 mmol), }CO; (1.11 g, 8.1 mmol), DME (26.6 mL) and water
(8 mL) were mixed in seven 5 mL microwave vialseTals were sealed and exposed to microwave fgatin
100 °C for 15 min. After centrifugal filtration, drpooling of the reaction mixtures, the DME wasparated.
Water (35 mL) was added and the reaction mixture aeidified with 5% HCI to pH 1. Filtration of the
precipitate yielded (518 mg, 82%) as a white soltH NMR (CDsOD) d: 8.26-8.22 (m, 2H), 7.78 (d,= 2.3
Hz, 1H), 7.47-7.36 (m, 4H), 7.15 (d7~ 8.3 Hz, 1H), 6.79 (ddl = 11.4, 17.4 Hz, 1H), 6.00 (s, 1H), 5.86 (d&;
1.3, 17.8 Hz, 1H), 5.28 (dd,= 1.3, 11.4 Hz, 1H), 5.20 (s, 1H), 4.06 (s, 3H%61(s, 9H)*C NMR (CD;0D) o:
174.6, 173.8, 172.7, 165.3, 157.5, 151.0, 138.%7,5,3132.1, 132.0, 131.5, 129.3 (2 carbons), 128286,9,
123.8,117.1, 89.5, 80.8, 59.3, 54.7, 28.7. MScthde C¢H,/N3Og [M+H] * 478.2, found: 478.2.

General procedure A, for synthesis of compounds 7-9
In a 5 mL microwave process vial, Herrmann’s palaelé, [(tBu);PH]BF, 3, Mo(CO), 4-(trifluoromethyl)-
benzene sulfonamide, bromoaniline and 1,4-dioxaas mixed. DBU was added just before the vial watese

and irradiated by microwaves at 140 °C for 25 mifter cooling to room temperature a small amount€bikCl,
was added, and the reaction mixture filtered beflogesolvents were evaporated.

Compound 7 (2-amino-N-((4-(trifluor omethyl)phenyl)sulfonyl)benzamide).

FF
F

H
O+ _N.

/S\
7N
HoN oo

Prepared according to the general procedure A ibestabove using Herrmann'’s palladacycle (37.8 0ng40
mmol), [tBu);PH]BF; (24.5 mg, 0.084 mmol), Mo(C@®)212 mg, 0.80 mmol), 4-(trifluoromethyl)-benzene
sulfonamide (546 mg, 2.42 mmol), 2-bromoaniline (88 0.81 mmol), 1,4-dioxane (3 mL) and DBU (360, uL
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2.4 mmol). Purification on silica gel (GBI,/MeOH 93:7 then CkCl,/MeOH 90:10 yielded (136.3 mg, 50%)
as a white solid'H NMR (CDCkL/CD,OD): 6 8.17 (d,J = 8.4 Hz, 2H), 7.76-7.69 (m, 3H), 7.17 (ddds 8.9,
7.2, 1.6 Hz, 1H), 6.64 (dd,= 8.2, 1.0 Hz, 1H), 6.59 (ddd= 8.2, 7.3, 1.2 Hz, 1H}*C NMR (CDCL/CD50D):
5171.8, 150.8, 145.9, 134.3 (= 33.1 Hz), 134.1, 130.7, 128.7, 126.1J¢;, 3.8 Hz), 124.0 (q] = 270.2 Hz),
117.8, 116.8, 115.2. MS calcd fog8,1FsN,O5S [M+H]" 345.0, found: 345.1.

Compound 8 (3-amino-N-((4-(trifluor omethyl)phenyl)sulfonyl)benzamide).

Prepared according to the general procedure A usiegmann’s palladacycle (37.5 mg, 0.04 mmol),
[(tBu)sPH]BF; (23.2 mg, 0.079 mmol), Mo(C®)(211.2 mg, 0.80 mmol), 4-(trifluoromethyl)-benzene
sulfonamide (541.2 mg, 2.40 mmol), 3-bromoaniliB8 (L, 0.81 mmol), 1,4-dioxane (3 mL) and DBU (360
uL, 2.4 mmol). Purification on silica gel (GEI,/MeOH 97:3 then CkCl,/MeOH 93:7 then ChkLCl,/MeOH
90:10) followed by purification on aluminium oxid€H,Cl,/MeOH 95:5 then CkCl,/MeOH/HCOOH 95:5:1)
yielded8 (176 mg, 64%) containing a small aliphatic impusitsible on NMR."H NMR (CD;0D): ¢ 8.18(d,J

= 8.3 Hz, 2H), 7.73 (d] = 8.3 Hz, 2H), 7.41-7.35 (m, 2H), 7.09 dt= 7.8 Hz, 1H), 6.85 (ddd, = 1.0, 2.4, 7.9
Hz, 1H).™*C NMR (CD;OD): 6 174.8, 148.4, 147.9, 138.5, 134.0J¢ 32.6 Hz), 129.7, 128.7, 126.5 (5 3.7
Hz), 125.0 (q.J = 271.5 Hz), 120.1 (2 carbons), 117.0. MS caladGgH;.F:N,O:S [M+H]" 345.0, found:
345.1.

Compound 9 (4-amino-N-((4-(trifluor omethyl)phenyl)sulfonyl)benzamide).

F

F
HzN @F
H
@YN
o

2
ol

o,

Prepared according to the general procedure A abeirgy Herrmann'’s palladacycle (37.9 mg, 0.04 mmol)
[(tBu)sPH]BF; (23.9 mg, 0.082 mmol), Mo(C®)(213 mg, 0.81 mmol), 4-(trifluoromethyl)-benzene
sulfonamide (541.1 mg, 2.40 mmol), 4-bromoanilid88 mg, 0.80 mmol), 1,4-dioxane (3 mL) and DBU (360
uL, 2.4 mmol). Purification was performed on silga (CHCl,/MeOH 97:3) and yieldefl (171 mg, 62%) as a
white solid.'H NMR (CD;OD): 6 8.15 (d,J = 8.1 Hz, 2H), 7.76-7.73 (m, 4H), 6.59 (m, 2K5C NMR
(CD;0OD): 6 174.9, 153.2, 149.2, 133.7 (b= 32.9 Hz), 131.9, 128.9, 126.3 (y= 3.8 Hz), 126.0, 125.2 (4,=
272.9 Hz), 114.4. MS calcd for,,,F3N,05S [M+H]" 345.0, found: 345.1.

Compound 10 (tert-butyl (3-((pent-4-en-1-ylsulfonyl)carbamoyl)phenyl)car bamate).

Boc-3-amino benzoic acid (237 mg, 1.0 mmol) waedlin vacuo over @5 over night. CDI (324 mg, 2.0
mmol) and THF (20 mL) was added under &dimosphere. The reaction mixture was stirred at@%or 2 h.
Thereafter, pent-4-ene sulfonamide (270 mg, 2.0 Ihdissolved in THF (2mL) and DBU (450 pL, 3.0 mmol
was added and the reaction mixture was stirred@nrtemperature for 3 h. After evaporation of thé/ent
CH.CI, (25 mL) was added and washed with 5% citric aaidl farine. Evaporation of the organic phase followed
by purification on silica gel (C}l,/MeOH 96:4) followed by aluminium oxide (GBI/MeOH 94:6 then
CH,Cl,/MeOH/HCOOH 95:5:1) yielded0 (261 mg, 71%) as a white solitH NMR (CDCL): § 7.77 (t,J = 1.9
Hz, 1H), 7.56 (dddJ = 1.2, 1.8, 7.7 Hz, 1H), 7.41 (dddi~ 1.2, 2.2, 8.1 Hz, 1H), 7.34 (m, 1H), 5.71 (m,)1H
5.05-4.97 (m, 2H), 3.52-3.47 (m, 2H), 2.21-2.14 BH), 1.96-1.87 (m, 2H), 1.48 (s, 9HJC NMR (CDCE): ¢
165.4, 152.8, 139.3, 136.2, 132.2, 129.9, 123.8,712117.7, 116.9, 81.6, 53.0, 32.0, 28.4, 22.5.ddI8d for
C17H24N505S [M+H]+ 369.1, found: 369.3
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Compound 11 (tert-butyl (4-((pent-4-en-1-ylsulfonyl)carbamoyl)phenyl)car bamate)

BocHN
H
N \SW
/7

o 00

Boc-4-amino benzoic acid (237 mg, 1.0 mmol) waedlin vacuo over @5 over night. CDI (324 mg, 2.0
mmol) and THF (20 mL) was added under &ddmosphere. The reaction was stirred at 65 °QfBrh before
addition of pent-4-ene sulfonamide (270 mg, 2.0 tymissolved in THF (2 mL) and DBU (450 uL, 3.0 mino
Thereafter, the reaction was stirred at room teatpeg for 3 days. The solvent was evaporatedGGH25 mL)
added and the mixture washed with 5% citric acid larne. After evaporation of the organic phaséfization
was performed on silica gel (GEI,/MeOH 95:5) and aluminium oxide (GBI,/MeOH 95:5 then
CH,Cl,/MeOH/HCOOH 95:5:1) yielded1 (254 mg, 69%) as a white solitH NMR ( CD;OD): ¢ 7.85-7.82 (m,
2H), 7.58-7.54 (m, 2H), 5.80 (m, 1H), 5.10-5.00 @hi), 3.55-3.49 (m, 2H), 2.26-2.19 (m, 2H), 1.987L(m,
2H), 1.53 (s, 9H)**C NMR (CD;OD): 6 168.1, 154.6, 145.9, 138.0, 130.6, 126.5, 118.8,6, 81.5, 53.4, 32.9,
28.6, 23.8. MS calcd forgH,4N,OsS [M+H]" 369.1, found: 369.2.

General procedure B, for Boc deprotection of compounds 10-11 and12-16

The respective carbamate was dissolved in 4.0 MikIC|4 dioxane (10 mL/mmol starting material) atidred
at room temperature until starting material coutdlanger be visualized by LC-MS. The solvent wasrdlafter
evaporated and the hydrochloride salt of fdeprotected product was used in forthcoming coggliwithout
further purification.

General procedure C, for the preparation of compounds 12-16

Building blocks7-9 and theN-deprotected HCI salts of compountis11 were mixed with P2 building blodk
and HATU in dry CHCI,. DIEA was added until the pH exceeded 10. Theti@ag were stirred at 45 °C. When
starting material no longer could be visualized li+-MS, CH,CIl, was added and the reaction mixture was
washed with 0.1M NaHSJollowed by 0.035M NaHS® The organic phase was thereafter evaporated.

Compound 12 (tert-butyl (1-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-vinylphenyl)-2-oxo-2-((2-(((4-
(trifluor omethyl)phenyl)sulfonyl)car bamoyl)phenyl)amino)ethyl)car bamate).

\S\
N d/ \O
BocHN
(6]

Prepared according to the general procedure Cridedcabove using (70 mg, 0.14 mmol)7 (62 mg, 0.23
mmol), HATU (68 mg, 0.18 mmol), and DIEA (120 uL6@ mmol). The reaction was stirred in &H} for 2h.
Purification was performed on silica gel (&,/MeOH 90:10) and yielde#l2 (84.8 mg, 83%) as a white solid.
'H NMR (CD;OD): ¢ 8.53 (d,J = 8.6 Hz, 1H), 8.14-8.07 (m, 5H), 7.96 (s, 1HB47.57 (m, 3H), 7.38 (] =
7.4 Hz, 1H), 7.30 (dt) = 1.4, 7.4 Hz, 1H), 7.20 (§,=7.4 Hz, 2H), 7.13 (d, 8.4 Hz, 1H), 7.03Jt 7.4 Hz, 1H),
6.75 (ddJ=11.0, 17.6 Hz, 1H), 6.02 (s, 1H), 5.894d; 17.6 Hz, 1H), 5.39 (s, 1H), 5.21 (d, 11.0 Hz) 1401
(s, 3H), 1.47 (s, 9H)*C NMR (CD,OD): 6 173.7, 172.5, 171.1, 165.1, 157.5, 151.3, 14819,9, 137.9, 136.6,
133.6 (qJ = 32.3 Hz), 133.1, 132.3, 132.1, 132.0, 131.2,428 carbons), 128.9, 127.1, 126.4Jg; 3.9 Hz),
125.1 (q,Jd = 271.0), 124.9, 124.3, 123.8, 120.8, 117.7, 8851, 61.9, 54.7, 28.7. HRMS calcd for
CagH36F3Ns0gS [M+H]" 804.2315, found: 804.2313. HPLC purity (systerfB9.4%, system 2: 98.1%).
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Compound 13 (tert-butyl (1-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-vinylphenyl)-2-oxo-2-((3-(((4-
(trifluor omethyl)phenyl)sulfonyl)car bamoyl)phenyl)amino)ethyl)car bamate).

Y ,/O
.S
BocHN ” E
(¢] F
F

Prepared according to the general procedure Cg @s{i05 mg, 0.22 mmol)}d (111 mg, 0.32 mmol), HATU
(126 mg, 0.33 mmol), and DIEA (169 pL, 0.97 mmdlhe reaction was stirred in GEl, for 3h. Purification on
silica gel (CHCl,/MeOH 95:5) yieldedL3 (88 mg, 50%) as a white solitH NMR (CD;0OD): ¢ 8.21-8.12 (m,
4H), 8.06 (s, 1H), 7.86 (d,= 2.2 Hz, 1H), 7.83-7.77 (m, 3H), 7.68 (m, 1HpT(dd,J = 2.1, 7.5 Hz, 1H), 7.37-
7.31 (m, 3H), 7.28-7.23 (m, 2H), 7.16 (= 8.4 Hz, 1H), 6.78 (ddl = 11.2, 17.7 Hz, 1H), 6.02 (s, 1H), 5.85 (d,
J = 17.7 Hz, 1H), 5.27 (d] = 11.2 Hz, 1H), 4.03 (s, 3H), 1.46 (s, 9f°C NMR, containing small aliphatic
impurities (CQOD): 6 173.7, 172.6, 172.0, 171.2, 165.2, 157.5, 1543,7, 139.5, 138.0, 137.6, 136.9, 134.4
(0,3 =33.4 Hz), 132.3, 132.1, 131.5, 129.8, 129.4,228 carbons), 129.1, 127.1, 126.6J&; 3.9 Hz), 125.6,
125.2, 124.8, 124.2, 121.4, 117.3, 89.6, 81.0, ,664L7, 28.7. HRMS calcd for s8H35FsNs0sS [M+H]"
804.2315, found: 804.2328.

Compound 14 (tert-butyl (1-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-vinylphenyl)-2-oxo-2-((4-(((4-
(trifluor omethyl)phenyl)sulfonyl)car bamoyl)phenyl)amino)ethyl)car bamate).

Prepared according to the general procedure Cg &s{85.5 mg, 0.20 mmol® (110 mg, 0.32 mmol), HATU
(91.7 mg, 0.24 mmol), and DIEA (154uL, 0.88 mmadlhe reaction was stirred in GEl, for 3 h. Purification
on silica gel (CHCI,/MeOH 90:10) yielded4 (87.9 mg, 56%) as a white solitH NMR (CD;OD) § 8.19 (d,J

= 8.4 Hz, 2H), 8.14 (m, 2H), 7.91 (d~= 8.7 Hz, 2H), 7.85 (d] = 2,2 Hz, 1H), 7.81 (d] = 8.6 Hz, 2H), 7.64
(ddd,J = 2.3, 9.1 Hz, 2H), 7.49 (dd,= 2.3, 8.7 Hz, 1H), 7.34 (dddd,= 1.4, 6.5 Hz, 1H), 7.25 (8, = 7.8 Hz,
2H), 7.16 (dJ = 8.4 Hz, 1H), 6.78 (ddl = 11.2, 17.7 Hz, 1H), 6.04 (s, 1H), 5.85 Jds 17.6 Hz, 1H), 5.39 (s,
1H), 5.28 (d,J = 11.2 Hz, 1H), 4.04 (s, 3H), 1.47 (s, 9fC NMR (CD;OD): ¢ 173.8, 172.6, 171.9, 171.3,
165.3, 157.5, 151.4, 147.8, 143.2, 138.0, 136.74.413132.4, 132.3, 132.1, 131.5, 130.8, 129.5, 339.
carbons), 129.2, 127.1, 126.6, 124.2, 123.8, 120173, 89.6, 81.0, 60.1, 54.7, 28.7. HRMS calcd fo
CagH3eF3Ns0gS [M+H]" 804.2315, found: 804.2332.
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Compound 15 (tert-butyl (1-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-vinylphenyl)-2-oxo-2-((3-
((pent-4-en-1-ylsulfonyl)car bamoyl)phenyl)amino)ethyl)car bamate).

H ?Q 0
BocHN \©)J\H/S\/\/\
o

Prepared according to the general procedure Cg 6s{t19 mg, 0.25 mmol), the-deprotected HCI salt df0
(114 mg, 0.38 mmol), HATU (114 mg, 0.30 mmol) anER (273 pL, 1.6 mmol). The reaction was stirred in
CH,CI, for 4 h. Purification on silica gel (GBIl,/MeOH 95:5) yieldedl5 (134 mg, 74%) as a white solitH
NMR (CD;OD): ¢ 8.18-8.15 (m, 2H), 8.13 (m, 1H), 7.87 @5 2.4 Hz, 1H), 7.82 (m, 1H), 7.64 (dd#i= 1.2,
1.8, 7.8 Hz, 1H), 7.52 (dd,= 2.3, 8.4 Hz, 1H), 7.46 (§,= 7.8 Hz, 1H), 7.40 (m, 1H), 7.32-7.27 (m, 2H1.Y.
(d,J=8.5Hz, 1H), 6.80 (ddl = 11.4, 17.5 Hz, 1H), 6.06 (s, 1H), 5.87 (dd&; 1.3, 17.7 Hz, 1H), 5.78 (m, 1H),
5.39 (s, 1H), 5.30 (dd} = 1.2, 11.1 Hz, 1H), 5.08-4.98 (m, 1H), 4.05 (4),33.53-3.48 (m, 2H), 2.24-2.17 (m,
2H), 1.94-1.86 (m, 2H), 1.48 (s, 9HYC NMR (CD;OD): § 173.7, 172.5, 171.4, 170.2, 165.2, 157.5, 151.4,
139.9, 138.1, 138.0, 136.7, 135.7, 132.3 (2 cafhdil.5, 130.2, 129.3, 129.2, 127.1, 125.4, 12422 .3,
117.3, 116.5, 89.6, 81.0, 60.1, 54.7, 53.3, 33807.2HRMS calcd for GH4NsOsS [M+H]" 728.2754, found:
728.2752. HPLC purity (system 1: 100%, system Bo4pD

Compound 16 (tert-butyl (2-((1-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-vinylphenyl)-2-oxo-2-((4-
((pent-4-en-1-ylsulfonyl)car bamoyl)phenyl)amino)ethyl)amino)-2-oxoethyl)car bamate).

BocHN H
0] N‘SW
O N\

(ofe}

Prepared according to the general procedure Cg 6s{i19 mg, 0.25 mmol), thN-deprotected HCI salt dfl
(114 mg, 0.38 mmol), HATU (114 mg, 0.3 mmol) ancEBI (273 pL, 1.6 mmol). The reaction was stirred in
CH,CI, for 4 h. Purification on silica gel (GBl,/MeOH 94:6) followed by purification on prepativePHC
(MeCN/H,O with 25 mM NHOAc, pH 6.3) yieldedl6 as the NH salt.'"H NMR (CDsOD): ¢ 8.18-8.14 (m,
2H), 7.91-7.88 (m, 2H), 7.86 (m, 1H), 7.78-7.75 @H), 7.51 (dd,J) = 2.4, 8.4 Hz, 1H), 7.39 (m, 1H), 7.30-7.25
(m, 2H), 7.18 (dJ = 8.4 Hz, 1H), 6.79 (ddl = 11.2, 17.8 Hz, 1H), 6.06 (s, 1H), 5.87 (dd; 1.2, 17.6 Hz, 1H),
5.79 (m, 1H), 5.40 (s, 1H), 5.30 (d#iz 1.2, 11.2 Hz, 1H), 5.10-4.99 (m, 2H), 4.05 (4),33.55-3.50 (m, 2H),
2.25-2.19 (m, 2H), 1.95-1.87 (m, 2H), 1.48 (s, 9HE NMR (CD;OD): ¢ 173.8, 172.6, 171.6, 168.2, 165.3,
157.6, 151.5, 144.5, 138.0 (2 carbons), 136.5,41382.1, 131.5, 130.6, 129.3 (2 carbons), 12283,6, 127.2,
124.3, 120.5, 117.3, 116.6, 89.6, 81.1, 60.2, BB7, 32.9, 28.7, 23.8. HRMS calcd fosd,,N50S [M+H]"
728.2754, found: 728.2749. HPLC purity (system@0%, system 2: 100%).

General procedure D, for the preparation of compounds 17-21

The N-deprotected HCl-salts df2-16 were mixed with HATU and Boc-tLeu in dry DMF. DIEA was added
until the pH exceeded 10. The reactions were stilmagoom temperature until starting material contdlonger
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be detected by LC-MS. Ethyl acetate was added landetaction mixture washed with sodium acetatechoyfH
4. The organic phase was evaporated before purifican preparative HPLC.

Compound 17L ((S)-tert-butyl (1-((1-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-vinylphenyl)-2-oxo-2-
((2-(((4-(trifluor omethyl)phenyl)sulfonyl)car bamoyl)phenyl)amino)ethyl)amino)-3,3-dimethyl-1-oxobutan-
2-yl)carbamate).

Prepared according to the general procedure DgubkmN-deprotected HCI-salt df2 (48.1 mg, 0.065 mmol),
Boc--tLeu (38.8 mg, 0.168 mmol), HATU (88.9 mg, 0.234)dDIEA (92.8 pL). The reaction was stirred in
DMF for 4h. Purification on preparative HPLC (MeGNO with 25 mM NHOACc, pH 6.3) yieldedl7L (18.4
mg, 31%) as the Nfi salt. Only the -diastereoisomer could be isolatéd. NMR (CD,OD): 6 8.45 (ddJ = 1.2,
8.3 Hz, 1H), 8.12 (dd] = 1.4, 8.3 Hz, 2H), 8.05 (d,= 8.3 Hz, 2H), 8.01 (ddl = 1.7, 8.0 Hz, 1H), 7.96 (d,=
2.4 Hz, 1H), 7.65-7.57 (m, 3H), 7.42 (dt= 1.7, 7.5 Hz, 1H), 7.33 (m, 1H), 7.23-7.18 (m,)2H 14 (m, 1H),
7.08 (m, 1H), 6.77 (dd] = 11.5, 17.8 Hz, 1H), 6.07 (s, 1H), 5.91 Jd; 17.8 Hz, 1H), 5.65 (s, 1H), 5.24 @z
11.5 Hz, 1H), 5.24 (dJ = 11.5 Hz, 1H), 4.12 (s, 1H), 4.05 (s, 3H), 1.43 gH), 1.06 (s, 9H)"C NMR
(CDs0OD): ¢ 173.8,173.2, 172.7, 172.6, 169.9, 165.2, 1559,5, 148.3, 140.8, 137.9, 136.2, 133.9)(g,33.0
Hz), 133.3, 132.4, 132.0, 131.7, 131.2, 129.5,3 23 .carbons), 129.2, 127.4, 126.5Jq; 3.6 Hz), 125.1 (o

= 272.5 Hz), 124.4, 124.3, 124.0, 121.3, 117.76880.6, 63.6, 60.4, 54.7, 28.7, 27.2. HRMS calod f
CagHa7F3NeOeS [M+H]" 917.3156, found: 917.3162. HPLC purity (systeri0%, system 2: 100%).

Compound 18L ((S)-tert-butyl (1-((1-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-vinylphenyl)-2-oxo-2-
((3-(((4-(trifluor omethyl)phenyl)sulfonyl)car bamoyl)phenyl)amino)ethyl)amino)-3,3-dimethyl-1-oxobutan-
2-yl)carbamate).

Prepared according to the general procedure DgubkmN-deprotected HCI-salt df3 (37.7 mg, 0.051 mmol),
Boc--tLeu (19.0 mg, 0.082 mmol), HATU (23.4 mg, 0.062 niynand DIEA (48 pL, 0.28 mmol). The reaction
was stirred in DMF for 2.5 h. Purification on pregiéave HPLC (MeCN/HO (0.1% TFA)) led to isolation of the
L-isomer18L (13.8 mg, 29%)'H NMR (CD,0OD): § 8.27 (d,J = 8.7 Hz, 2H), 8.15 (dd] = 1.3, 8.5 Hz, 2H),
8.07 (t,J = 1.9 Hz, 1H), 7.92 (d] = 8.5 Hz, 2H), 7.89 (d] = 2.3 Hz, 1H), 7.77 (dJ = 8.2 Hz, 1H), 7.53 (m,
2H), 7.43 (tJ = 7.6 Hz, 1H), 7.37 (dddd,= 1.5, 6.4 Hz, 1H), 7.29 (§,= 7.6 Hz, 2H), 7.18 (d] = 8.5 Hz, 1H),
6.79 (dd,J = 11.6, 18.2 Hz, 1H), 6.05 (s, 1H), 5.87 Jd; 17.6 Hz, 1H), 5.64 (s, 1H), 5.29 @7 11.3 Hz, 1H),
4.06 (s, 3H), 4.05 (s, 1H), 1.42 (s, 9H), 1.059d). * C NMR (CD;OD): § 173.8, 173.2, 172.6, 170.6, 167.5,
165.3, 158.0, 151.6, 144.7, 140.3, 138.0, 136.0 (g32.7 Hz), 135.9, 133.9, 132.5, 132.1, 131.4,3.3030.3,
129.5, 129.2 (2 carbons), 127.5, 127.2)(g,3.1 Hz), 125.9, 125.0, 124.9 (= 271.2 Hz), 124.3, 120.8, 117.4,
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89.6, 80.7, 63.8, 59.0, 54.8, 35.4, 28.7, 27.3. MRbalcd for GgHsFsN¢OsS [M+H]" 917.3156, found:
917.3141. HPLC purity (system 1: 100%, system 24)00

Compounds 19L (tert-butyl ((S)-1-(((S)-1-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-vinylphenyl)-2-
0x0-2-((4-(((4-(trifluor omethyl)phenyl)sulfonyl)car bamoyl)phenyl)amino)ethyl)amino)-3,3-dimethyl-1-
oxobutan-2-yl)carbamate) and 16D (tert-butyl ((S)-1-(((R)-1-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-
3-vinylphenyl)-2-oxo-2-((4-(((4-(trifluor omethyl)phenyl)sulfonyl)car bamoyl) phenyl)amino)ethyl)amino)-
3,3-dimethyl-1-oxobutan-2-yl)car bamate).

Prepared according to the general procedure Dgubi@N-deprotected HCI-salt af4 (72 mg, 0.090 mmol),
Boc--tLeu (33.1 mg, 0.14 mmol), HATU (40.9 mg, 0.11 mmailh)d DIEA (84 pL, 0.48 mmol). The reaction
was stirred in DMF for 3 h. Purification on prepara HPLC (MeCN/BO with 25 mM NHOAc, pH 6.3) led to
isolation of19L (16.9 mg, 21%) and9L (3.66 mg, 5%) as Nf¥salts.19L *H NMR (CD;OD): 6 8.25 (d,J =
9.0 Hz, 2H), 8.15 (m, 2H), 7.90 (s, 1H), 7.88 (H)27.83 (m, 2H), 7.70 (m, 2H), 7.51 (di= 2.1, 8.4 Hz, 1H),
7.36 (ddddJ = 1.5, 6.7 Hz, 1H), 7.27 (§,= 8.3 Hz, 2H), 7.18 (d] = 8.5 Hz, 1H), 6.78 (ddl = 17.8, 11.5 Hz,
1H), 6.05 (s, 1H), 5.86 (d,= 17.6 Hz, 1H), 5.65 (s, 1H), 5.28 @@= 11.3 Hz, 1H), 4.06 (s, 1H), 4.05 (s, 3H),
1.43 (s, 9H), 1.04 (s, 9H}*C NMR (CD;OD): 6 173.8, 173.2, 172.6, 170.5, 168.3, 165.3, 15759,6, 145.7,
144.3, 138.0, 135.9, 135.5 @= 32.4 Hz), 132.5, 132.1, 131.4, 130.7, 130.1,.3.2929.3 (2 carbons), 129.2,
127.5,127.0 (¢J = 4.0 Hz), 124.3, 123.6 (4,= 271.3 Hz), 120.3, 117.4, 89.7, 80.7, 63.7, 58417, 35.4, 28.7,
27.2. HRMS calcd for gH47/F3sNgOeS [M+H]" 917.3156, found: 917.3137. HPLC purity (System1@Q0%,
system 2: 100%)9D 'H NMR (CD;OD): ¢ 8.26-8.22 (m, 2H), 8.17-8.13 (m, 2H), 7.90-7.86 @H), 7.85 (m,
1H), 7.75 (m, 1H), 7.48 (dd,= 2.3, 8.4 Hz, 1H), 7.37 (m, 1H), 7.28Jt 7.9 Hz, 2H), 7.17 (d] = 8.5 Hz, 1H),
6.78 (ddJ=11.3 Hz, 17.6 Hz, 1H), 6.05 (s, 1H), 5.83 (d& 1.2, 17.6 Hz, 1H), 5.70 (s, 1H), 5.28 (dd&; 1.2,
11.0 Hz,J = 1H), 4.05 (s, 3H), 4.00 (s, 1H), 1.42 (s, 9HPD(s, 9H).**C NMR (CD;OD): ¢ 173.8, 173.4,
172.6, 170.6, 168.9, 165.3, 158.0, 151.5, 146.4,0,4.38.0, 136.1, 135.3 (§= 32.2 Hz), 132.5, 132.1, 13105,
130.6, 130.0, 129.3, 127.6, 126.9Jq; 3.6 Hz), 124.9 (q] = 271.0 Hz), 124.3, 120.5, 117.3, 111.4, 89.77 80.
64.2, 58.8, 54.7, 35.2, 28.7, 27.2. HRMS calcdGg#H,7FsNgOeS [M+H]" 917.3156, found: 917.3158. HPLC
purity (system 1: 100%, system 2: 100%).

Compounds 20L (tert-butyl ((9)-1-(((S)-1-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-vinylphenyl)-2-
ox0-2-((3-((pent-4-en-1-ylsulfonyl)car bamoyl)phenyl)amino)ethyl)amino)-3,3-dimethyl-1-oxobutan-2-
yl)carbamate) and 17D (tert-butyl ((S)-1-(((R)-1-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-
vinylphenyl)-2-oxo-2-((3-((pent-4-en-1-ylsulfonyl)car bamoyl)phenyl)amino)ethyl)amino)-3,3-dimethyl-1-
oxobutan-2-yl)carbamate).
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Prepared according to the general procedure DgubeN-deprotected HCI salt df5 (63.1 mg, 0.095 mmol),
Boc--tLeu (43.9 mg, 0.19 mmol), HATU (87 mg, 0.23 mmatdaDIEA (127 uL, 0.74 mmol). The reaction
was stirred in DMF for 3 h. Purification on prepara HPLC (MeCN/HO with 25 mM NHOAc, pH 6.3) gave
20L (27 mg, 34%) an@0D(7.7 mg, 10%) as NH salts.20L *H NMR (CDsOD): § 8.18-8.15 (m, 2H), 8.14 (m,
1H), 7.91 (dJ = 2.3 Hz, 1H), 7.79 (m, 1H), 7.62 (ddil= 1.0, 1.8, 7.8 Hz, 1H), 7.54 (ddi= 2.2, 8.4 Hz, 1H),
7.45 (t,J = 8.0 Hz, 1H), 7.40 (m, 1H) 7.32-7.27 (m, 2H),9(@,J = 8.3 Hz, 1H), 6.79 (dd] = 11.2, 17.7 Hz,
1H), 6.05 (s, 1H), 5.88 (dd,= 1.2, 17.7 Hz, 1H), 5.77 (m, 1H), 5.67 (s, 1HR%(dd,J = 1.2, 11.2 Hz, 1H),
5.08-4.98 (m, 2H), 4.05 (s, 3H), 3.53-3.48 (m, 2Mp4-2.17 (m, 2H), 1.94-1.86 (m, 2H), 1.43 (s, 9HDE (s,
9H). **C NMR (CD;OD) 173.8, 173.2, 172.6, 170.6, 168.8, 165.3, 15I59.5, 140.1, 138.0 (2 carbons), 135.9,
134.6, 132.5, 132.1, 131.4, 130.4, 129.5, 120.3,8,2125.7, 125.1, 124.3, 120.9, 117.4, 116.6,,806, 63.7,
59.0, 54.7, 53.2, 35.4, 32.9, 28.7, 27.2, 23.7. MRMlIcd for GHs,NsOeS [M+H]" 841.3595, found: 841.3593.
HPLC purity (system 1:100%, system 2: 10020D 'H NMR (CD,OD): 6 8.20-8.15 (m, 3H), 7.89-7.85 (m,
2H), 7.66 (dddJ = 1.1, 1.8, 7.8 Hz, 1H), 7.51 (d~= 8.5 Hz, 1H), 7.46 (t) = 8.0 Hz, 1H), 7.42 (m, 1H), 7.34-
7.29 (m, 2H), 7.20 (d] = 8.5 Hz, 1H), 6.80 (ddl = 11.2, 17.7 Hz, 1H), 6.07 (s, 1H), 5.86 (dd; 1.2, 17.7 Hz,
1H), 5.79 (m, 1H), 5.72 (s, 1H), 5.30 (dbs 1.2, 11.2 Hz, 1H), 5.09-4.99 (m, 2H), 4.06 (d),33.52-3.47 (m,
2H), 2.24-2.18 (m, 2H), 1.94-1.87 (m, 2H), 1.4298), 1.01 (s, 9H)**C NMR (CD;OD) 173.8, 173.5, 172.6,
170.7, 169.4, 165.3, 158.0, 151.5, 139.9, 138.tatbons), 136.2, 135.1, 132.5, 132.1, 131.5, 131R3,7,
129.3 (2 carbons), 127.6, 125.8, 125.3, 124.3,4217.3, 116.5, 89.7, 80.8, 64.3, 58.8, 54.7, 5362, 33.0,
28.7, 27.2, 23.8. HRMS calcd for,Bls;NgOsS [M+H]" 841.3595, found: 841.3597. HPLC purity (system
1:100%, system 2: 100%)

Compound 21L (tert-butyl ((S)-1-(((S)-1-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-vinylphenyl)-2-
ox0-2-((4-((pent-4-en-1-ylsulfonyl)car bamoyl)phenyl)amino)ethyl)amino)-3,3-dimethyl-1-oxobutan-2-
yl)carbamate) and 18D (tert-butyl ((S)-1-(((R)-1-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-
vinylphenyl)-2-oxo-2-((4-((pent-4-en-1-ylsulfonyl)car bamoyl)phenyl)amino)ethyl)amino)-3,3-dimethyl-1-
oxobutan-2-yl)carbamate).

Prepared according to the general procedure Dgtk#&N-deprotected HCI salt df3 (73 mg, 0.11 mmol), Boc-
L-tLeu (51 mg, 0.22 mmol), HATU (100 mg, 0.26 mmoldddlEA (147 uL, 0.86 mmol). The reaction was
stirred in DMF for 2 h. Purification on preparati®LC (MeCN/HO with 25mM NHOACc, pH 6.3) gavllL
(20.6 mg, 22%) and1D (11.5 mg, 12%) as Nfisalts.21L *H NMR (CD,OD): § 8.17-8.14 (m, 2H), 7.90-7.88
(m, 3H), 7.76-7.74 (m, 2H), 7.53 (ddl= 2.3, 8.5 Hz, 1H), 7.39 (m, 1H), 7.30-7.74 (m,)2H53 (ddJ = 2.3,

8.5 Hz, 1H), 7.39 (m, 1H), 7.30-7.27 (m, 2H), 7(t8J = 8.4 Hz, 1H), 6.79 (ddl = 11.2, 17.7 Hz, 1H), 6.04 (s,
1H), 5.87 (ddJJ= 1.2, 17.6 Hz, 1H), 5.79 (m, 1H), 5.67 (s, 1HR%(dd,J = 1.1, 11.2 Hz, 1H), 5.08-4.99 (m,
2H), 4.08 (s, 1H), 4.05 (s, 3H), 3.53-3.49 (m, 2B24-2.19 (m, 2H), 1.95-1.89 (m, 2H), 1.43 (s, 9HD5 (s,
9H). *C NMR (CD;OD): 6 173.7, 173.2, 172.6, 170.6, 168.4, 165.3, 1559,5, 144.5, 138.0, (2 carbons),
135.8, 132.5,132.1, 131.4, 130.6, 129.6, 129&a(Bons), 128.7, 127.5, 124.3, 120.3, 117.4, 1894, 80.7,
63.6, 59.1, 54.7, 53.3, 35.4, 33.0, 28.7, 27.28.23RMS calcd for ¢Hs:,NgOsS [M+H]" 841.3595, found:
841.3596. HPLC purity (system 1: 100%, system 2% 21D *H NMR (CD;OD): 6 8.18-8.16 (m, 2H), 7.91-
7.89 (m, 2H), 7.85-7.80 (m, 3H), 7.50 (dds 2.3, 8.5 Hz, 1H), 7.41 (m, 1H), 7.32-7.29 (m)2H19 (dJ=8.4
Hz, 1H), 1H), 6.79 (ddJ = 11.1, 17.7 Hz, 1H), 6.06 (s, 1H), 5.85 (d&; 1.2, 17.6 Hz, 1H), 5.79 (m, 1H), 5.73
(s, 1H), 5.29 (ddJ = 1.2, 11.2 Hz, 1H), 5.09-4.99 (m, 2H), 4.06 (d),34.02 (s, 1H), 3.53-3.49 (m, 2H), 2.24-
2.19 (m, 2H), 1.95-1.87 (m, 2H), 1.43 (s, 9H), 1(619H).**C NMR (CD,OD): 6 173.8, 173.4, 172.6, 170.7,
168.6, 165.3, 158.0, 151.5, 144.2, 138.1, 138.6,11332.5, 132.1, 131.5, 130.6, 129.7, 129.3 (Bas),
129.1, 127.6, 124.3, 120.6, 117.3, 116.6, 89.7,,8N.2, 58.9, 54.7, 53.3, 35.3, 33.0, 28.7, 2¥328. HRMS
calcd for GHs,NgOoS [M+H]™ 841.3595, found: 841.3597. HPLC purity (systemh@d0%, system 2: 100%).
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Compound 22 (3-(2-amino-2-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-vinylphenyl)acetamido)-N-((4-
(trifluoromethyl)phenyl)sulfonyl)benzamide).

13 (15 mg, 0.019 mmol) was-deprotected according to the general procedufeuBfication on HPLC
(MeCN/H,0 (0.05% HCOOH)) yielde@2(5.9 mg, 43%) as a white solitH NMR (dDMSO): 6 10.66 (s, 1H),
8.77 (br s, 2H), 8.09-8.05 (m, 3H), 8.02-7.97 (id),37.80 (m, 1H), 7.75 (dl = 8.3 Hz, 2H), 7.64-7.59 (m, 2H),
7.43-7.38 (m, 2H), 7.36-7.28 (m, 3H), 6.77 (de&; 11.4, 17.7 Hz, 1H), 6.34 (s, 1H), 5.914d; 17.7 Hz, 1H),
5.41 (d,J = 11.4 Hz, 1H), 5.15 (s, 1H), 4.03 (s, 3HC NMR (:DMS0):6 171.9, 170.5, 169.1, 165.7, 162.9,
150.3, 150.1, 139.8, 137.3, 136.1, 132.1J(¢,34.5 Hz), 131.4, 131.2, 130.2, 129.7, 128.6,3.2828.2, 127.8,
127.7,126.3, 124.7 (4,= 3.5 Hz), 124.2, 124.0 (d,= 272.3 Hz), 123.6, 120.9, 119.9, 117.6, 89.10584.3.
HRMS calcd for GsHogFaNs06S [M+H]" 704.1791, found: 704.1783. HPLC purity (Systerf9.3%, system 2:
98.6%)

Compound 23 (3-(2-(3-(tert-butyl)ur eido)-2-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-
vinylphenyl)acetamido)-N-((4-(trifluor omethyl)phenyl)sulfonyl)benzamide).
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The N-deprotected HCl-salt dif3 (32.5 mg, 0.044 mmol) was dissolved in dry DMA{LL). DIEA (18 pL,
0.132 mmol) was added and pH controlled to be >efforitert-butylisocyanate (7.5 pL, 0.066 mmol) was
added. The reaction was stirred in room temperatuee night. EtOAc (5 mL) was added and the reactio
mixture was washed with sodium acetate buffer gH After evaporation of the organic phase, purtf@mawas
performed on silica gel (C}€1,/MeOH 95:5), yielding3 (19.3 mg, 55%) as a white solitH NMR (CD;OD):
08.19 (d,J = 8.2 Hz, 2H), 8.16-8.11 (m, 3H), 7.84 (d= 2.2 Hz, 1H), 7.80 (d] = 8.2 Hz, 2H), 7.76 (m, 1H),
7.67 (d,J=8.0 Hz, 1H), 7.49 (ddl = 2.3, 8.5 Hz, 1H), 7.38-7.31 (m, 2H), 7.29-7.84 2H), 7.15 (dJ=8.4
Hz, 1H), 6.77 (ddJ = 11.1, 17.6 Hz, 1H), 6.02 (s, 1H), 5.84Jd& 17.6 Hz, 1H), 5.47 (s, 1H), 5.27 @@= 11.1
Hz, 1H), 4.04 (s, 3H), 1.31 (s, 9HJC NMR (CD;OD): 6 173.7, 172.6, 172.0, 171.6, 165.2, 159.2, 15142,3,
139.6, 138.0, 137.8 (2 carbons), 137.1, 134.72 &g32.1 Hz), 132.4, 132.3, 132.1, 131.5, 129.8,329
carbons), 128.9, 126.8 (8= 3.7 Hz), 125.6, 125.1, 125.0 (= 273.0 Hz), 124.2, 121.6, 117.2, 89.6, 59.1,
54.7,51.0, 29.8. HRMS calcd fotdEls7FsNgO,S [M+H]* 803.2475, found: 803.2469. HPLC purity (system 1:
100%, system 2: 97.7%).
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Compound 24 (3-(2-acetamido-2-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-vinylphenyl)acetamido)-
N-((4-(trifluor omethyl)phenyl)sulfonyl)benzamide).

The N-deprotected HCl-salt dif3 (32.5 mg, 0.044 mmol) was dissolved in dryJ CH (2 mL). Triethylamine
(18 pL, 0.13 mmol) was added and pH controlledee b0 before acetylchloride (4.6 pL, 0.066 mmolywa
added. The reaction was stirred at 40 °C for 5H,GT, (3 mL) was added and the reaction mixture washéd w
sodium acetate buffer pH 4.0. After evaporatiotheforganic phase, purification was performed @parative
HPLC (MeCN/HO (0.05% HCOOH)) yieldin@4 (11.2 mg, 34%) as a white solitH NMR (CD;OD): 6 8.29-
8.25 (m, 2H), 8.17-8.14 (m, 2H), 8.07 (m, 1H), 7R80 (m, 2H), 7.87 (d] = 2.3 Hz, 1H), 7.77 (m, 1H), 7.55
(m, 1H), 7.52 (ddJ = 2.3, 8.4 Hz, 1H), 7.43 (§,= 8.0 Hz, 1H), 7.37 (m, 1H), 7.30-7.26 (m, 2H19(d,J=8.4
Hz, 1H), 6.79 (ddJ = 11.2, 17.7 Hz, 1H), 6.06 (s, 1H), 5.86 (d&; 1.2, 17.7 Hz, 1H), 5.62 (s, 1H), 5.30 (dd,
=1.2,11.2 Hz, 1H), 4.05 (s, 3H), 2.07 (s, 3HE NMR (CD;OD) 6 173.8, 173.2, 172.6, 171.1, 167.5, 165.3,
151.6, 144.7, 140.2, 138.0, 136.0Je; 33.3 Hz), 135.9, 134.0, 132.5, 132.1, 131.4,3,3080.3, 129.5, 129.3
(2 carbons), 127.4, 127.2 (&= 3.6 Hz), 125.9, 125.0, 124.7, 124.3, 121.0, 118946, 59.2, 54.7, 22.4. HRMS
calcd for GH30FsNs0,S [M+H]* 746.1896, found: 746.1901. HPLC purity (Systerid0%, system 2: 97.7%).

Compound 25 (N-(1-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-vinylphenyl)-2-oxo-2-((3-(((4-
(trifluor omethyl)phenyl)sulfonyl)car bamoyl)phenyl)amino)ethyl)mor pholine-4-car boxamide).

0
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The N-deprotected HCl-salt dif3 (32.5 mg, 0.044 mmol) was dissolved in dry CH (1 mL). Triethylamine

(18 pL, 0.13 mmol) was added and pH controlledege 10 before 4-morpholinecarbonylchloride (7.7 pL,
0.066 mmol) was added. The reaction was stirre &C over night. CkCl, (3 mL) was added and the reaction
mixture was washed with sodium acetate buffer gH Rurification was performed on preparative HPLC
(MeCN/H,0 (0.05% HCOOH)), yielding5 (6.0 mg, 17%) as a white solfti NMR (CD;0D): § 8.29-8.25 (m,
2H), 8.18-8.15 (m, 2H), 8.09 (m, 1H), 7.94-7.90 @H)), 7.87 (dJ = 2.2 Hz, 1H), 7.79 (m, 1H), 7.57-7.51 (m,
2H), 7.43 (m, 1H), 7.38 (m, 1H), 7.31-7.26 (m, 2AN9 (d, 8.3 Hz, 1H), 6.79 (dd~ 11.2, 17.8 Hz, 1H), 6.05
(s, 1H), 5.86 (ddJ = 1.3, 17.8 Hz, 1H), 5.55 (s, 1H), 5.29 (d&; 1.3, 11.2 Hz, 1H), 4.06 (s, 3H), 3.69-3.65 (m,
4H), 3.48-3.44 (m, 4H)°C NMR (CD,OD): § 173.8, 172.6, 172.1, 167.7, 165.3, 159.5, 15148,8], 140.2,
138.0, 136.6, 135.9 (d4,= 33.7 Hz), 134.1, 132.3, 132.1, 131.5, 130.4,2,3029.6, 129.3 (2 carbons), 127.6,
127.2 (qJ = 3.8 Hz), 125.9, 125.0, 124.8 (x 272.7 Hz), 124.2, 121.0, 117.3, 89.6, 67.6, 68457, 45.4.
HRMS calcd for GoHssFaNgOsS [M+H]" 817.2267, found:817.2266. HPLC purity (systemQ0%, system 2:
100%).
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Compound 26 (N-(1-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-vinylphenyl)-2-oxo-2-((3-(((4-
(trifluor omethyl)phenyl)sulfonyl)car bamoyl)phenyl)amino)ethyl)picolinamide).

The N-deprotected HCl-salt dif3 (27.4 mg, 0.037 mmol) was dissolved in dry DMA(IL). DIEA (19 pL, 0.11
mmol) was added and pH controlled to be > 10 befaretinoylchloride hydrochloride (9.8 mg, 0.055 wiin
was added. The reaction was stirred in room tenwperaver night. EtOAc (5 mL) was added and thetiea
mixture was washed with sodium acetate buffer gH After evaporation of the organic phase purifmatvas
performed on preparative HPLC (MeCNM®(0.05% HCOOH)) yieldin@6 (14.7 mg, 39%) as the HCOOH
salt.'"H NMR (CD;0D): 6 9.06 (s, 1H), 8.69 (m, 1H), 8.33 (dt 2.0, 8.1 Hz, 1H), 8.28-8.24 (m, 2H), 8.16-
8.13 (m, 2H), 8.11 (m, 1H), 7.96 @7 2.3 Hz, 1H), 7.92-7.88 (m, 2H), 7.80 (m, 1HpT(dd,J = 2.3, 8.5 Hz,
1H), 7.57-7.52 (m, 2H), 7.43 (m, 1H), 7.35 (m, 1AR8-7.23 (m, 2H), 7.21 (d,= 8.4 Hz, 1H), 6.80 (dd} =
11.2,17.7 Hz, 1H), 6.06 (s, 1H), 5.88 (s, 1H)65@ J = 17.5 Hz, 1H), 5.29 (dl = 11.3 Hz, 1H), 4.04 (s, 3H).
%C NMR (CD,0D): 5 173.8, 172.5, 170.8, 167.9, 167.6, 165.3, 1557,7, 149.5, 144.8 (2 carbons), 140.2,
138.0, 137.7, 135.8 (4,= 32.7 Hz), 135.5, 134.1, 132.5, 132.1, 131.6,.4,3130.5, 130.2, 129.8, 129.3 (2
carbons), 127.8, 127.1 (= 3.7 Hz), 125.8, 125.1 (2 carbons), 124.8)(g,271.5), 124.4, 121.0, 117.4, 89.7,
59.7, 54.7. HRMS calcd forgH3,F3NO,S [M+H]" 809.2005, found: 809.2006. HPLC purity (systeri(0%,
system 2: 99.0%).

Compound 27 (cyclopentyl (1-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-vinylphenyl)-2-oxo-2-((3-(((4-
(trifluor omethyl)phenyl)sulfonyl)car bamoyl)phenyl)amino)ethyl)car bamate)
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The N-deprotected HCl-salt dif3 (5.9 mg, 0.008 mmol) was dissolved in dry THF (@b). Cyclopentyl
chloroformate (2.4 mg, 0.016 mmol) was added. Haetion was stirred on an ice bath and triethylanh5
uL, 0.032 mmol) was added so the pH exceeded &QGgtiction was thereafter stirred at 0 °C for EtRAc (5
mL) was added and the reaction was washed withusodtetate buffer pH 4. After evaporation of thgamic
phase purification was performed on preparative EPMeCN/HO with 25 mM NHOAc, pH 6.3) yielde®7
(3.12 mg, 48%) as the NHsalt."H NMR (CD;0D): 6 8.24-8.22 (m, 2H), 8.17-8.15 (m, 2H), 8.04 (s, 1Hp8-
7.86 (m, 3H), 7.81 (m, 1H), 7.61 (m, 1H), 7.51 (dd, 2.3, 8.3 Hz, 1H), 7.41 (m, 1H), 7.37 (m, 1HB(-7.26
(m, 2H), 7.18 (dJ = 8.4 Hz, 1H), 6.79 (ddl = 11.1, 17.8 Hz, 1H), 6.06 (s, 1H), 5.87 (dd; 1.2, 17.7 Hz, 1H),
5.42 (s, 1H), 5.30 (dd, = 1.1, 11.1 Hz, 1H), 5.09 (m, 1H), 4.06 (s, 3HREL1.61 (m, 8H)*C NMR (CD;OD):
0173.8,172.6, 171.3, 167.5, 165.3, 153.2, 1546,2, 139.9, 138.0, 136.6, 135.8, 135.3 (q), 1332,1,
131.5, 130.2, 129.9, 129.3 (2 signals), 129.2,2,2126.9 (qJ = 3.8 Hz), 125.4, 125.3, 124.3, 123.7 (q), 121.1,
117.3, 89.6, 79.3, 60.3, 54.7, 33.8, 24.6. HRM$dfdr Cy3H3¢F3Ns0gS [M+H]" 816.2315, found: 816.2313.
HPLC purity (system 1: 99.1%, system 2: 99.2%).
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Compound 28 (cyclopentyl (1-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-vinylphenyl)-2-oxo-2-((4-(((4-
(trifluor omethyl)phenyl)sulfonyl)car bamoyl)phenyl)amino)ethyl)car bamate)

The N-deprotected HCl-salt df4 (10.4 mg, 0.014 mmol) was dissolved in dry THB(@WL). Cyclopentyl
chloroformate (4.2 mg, 0.028 mmol) was added. Haetion was stirred on an ice bath and triethylan(in8
pL, 0.056 mmol) was added so the pH exceeded &0gtiction was thereafter stirred at 0 °C for EtRAC (5
mL) was added and the reaction was washed withusodtetate buffer pH 4. After evaporation of thgamic
phase purification was performed on preparative EPMeCN/HO with 25 mM NHOAc, pH 6.3) yielde®8
as the NH salt."H NMR (CD;OD): ¢ 8.26-8.24 (m, 2H), 8.16-8.14 (m, 2H), 7.90-7.88 i), 7.86-7.84 (m,
3H), 7.71-7.69 (m, 2H), 7.49 (dd~ 2.3, 8.4 Hz, 1H), 7.35 (m, 1H), 7.28-7.24 (m)2H18 (d,J = 8.4 Hz, 1H),
6.79 (ddJ =11.3, 17.7 Hz, 1H), 6.06 (s, 1H), 5.86 (dd; 1.1, 17.7 Hz, 1H), 5.42 (s, 1H), 5.29 (dd; 1.1,
11.3 Hz, 1H), 5.08 (m, 1H), 4.06 (s, 3H), 1.86-1(61 4H)."*C NMR (CD;OD): § 173.8, 172.6, 171.3, 168.8,
165.3, 158.3, 151.5, 146.0, 144.1, 138.0, 136.8,413),J = 3.8 Hz), 132.4, 132.1, 131.5, 130.7, 130.0,8.29.
129.3 (3 signals), 127.2, 126.9 (g 3.7 Hz), 124.3, 123.6, 120.3, 117.3, 89.6, 78044, 54.7, 33.7, 24.6.
HRMS calcd for GH36FsNs0sS [M+H]" 816.2315, found: 816.2314. HPLC purity (systerid0%, system 2:
100%).

Compound 29 (N-(1-(4-((6-methoxy-2-phenylpyrimidin-4-yl)oxy)-3-vinylphenyl)-2-oxo-2-((3-(((4-
(trifluor omethyl)phenyl)sulfonyl)car bamoyl)phenyl)amino)ethyl)nicotinamide).
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The N-deprotected HCI salt df5 (33 mg, 0.05 mmol) was mixed with cyclopentyl alofmrmate (14.4 mg, 0.1
mmol), and THF (2 mL). The reaction was placed woiica bath whereafter triethylamine (27 uL, 0.2 fjmo
was added and the reaction was stirred for 1 hAE#® mL) was added and the mixture washed withwsuad
acetate buffer pH 4.0. After evaporation of theamig phase purification was performed on prepagati?L.C
(MeCN/H,O with 25 mM NHOAc, pH 6.3) yielde®9 (18.4 mg, 51%) as the NHsalt."H NMR (CD;OD): ¢
8.17-8.14 (m, 2H), 8.13 (m, 1H), 7.88 (&= 2.3 Hz, 1H), 7.81 (m, 1H), 7.63 (m, 1H), 7.52,@= 2.3, 8.5 Hz,
1H), 7.45 (tJ = 8.0 Hz, 1H), 7.39 (m, 1H), 7.31-7.26 (m, 2H1&(d,J = 8.4 Hz, 1H), 6.79 (ddl= 11.2, 17.6
Hz, 1H), 6.04 (s, 1H), 5.87 (dd= 1.2, 17.7 Hz, 1H), 5.77 (m, 1H), 5.45 (s, 1HR2%(dd,J = 1.2, 11.1 Hz, 1H),
5.09 (m, 1H), 5.07-4.98 (m, 2H), 4.04 (s, 3H), 3%27 (m, 2H), 2.23-2.16 (m, 2H), 1.94-1.85 (m, 2HB2-
1.69 (m, 5H), 1.64-1.52 (m, 3HYC NMR (CD;0D): § 173.7, 172.6, 171.3, 169.0, 165.2, 158.3, 1546,1
138.0 (2 carbons), 136.5, 134.8, 132.4, 132.1,5131R0.4, 129.3 (3 carbons), 127.2, 125.7, 12%24.,3], 121.1,
117.3, 116.6, 89.6, 79.4, 60.4, 54.7, 53.2, 328),24.6, 23.8. HRMS calcd forg,;NsO;S [M+H]"
740.2754, found: 740.2756. HPLC purity (systemd0%, system 2: 100%).
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Enzyme Inhibition

The expression and purification of all enzyme wvatsawere performed according to previously publishe
methods:°An R155K variant (NSBr1ss¢3), in which the arginine (R) to lysine (K) mutatiaras introduced by
PCR at position 155 was cloned in a similar wahas been described previou8ljhe protease activity of the
full-length HCV NS3 protein (protease—helicase/N3&@&om genotype la and the substituted varians6A1
D168T and R155K respectively were measured usif@RBET-assay as described previousiyn short, 1nM
enzyme was incubated for 10 min at 30 °C in 50 m&PHS, pH 7.5, 10 mM DTT, 40% glycerol, 0.1B6ctyl-
B-D-glucoside, 3.3% DMSO with 25 uM of the peptide ambr 2K-NS4A (KKGSVVIVGRIVLSGK), and
inhibitor.  The reaction was started by the additiorof 0.5 pM  substrate  (Ac-
DED(Edans)EEAbyu[COO]ASK(Dabcyl)-NH) obtained from AnaSpec Inc. (San Jose, USA). Noear
regression analysis of the data was made usingtGr@fl3 (Erithacus software limited).

Molecular Modeling

The crystal structure (pdb code 4A9&ps prepared using tiFotein Preparation Wizarimplemented in
Maestro (Schrédinger 2011). The A subunit was @dleind the B subunit was used in all modeling egudi
Hydrogen atoms were added, correct bond ordergressiand crystallographic water molecules wereteldle
The structure was minimized using restrained mipation with the OPLS-2005 force field and normal
BatchMin cutoffs. Finally, a truncated protein sture that included only amino acids within 20 Arfr ligand
was created for docking studies.

To account for the conformational changes in tlatgin arising from the substitutions, induced fitking was
carried out using FLO (QXP 200605protein flexibility was accounted for by allowingucial amino acid
residues in the binding pocket to move freely up.®A. Movements larger than 0.2 A were penalizg@®0
kJ/mol/ A. Flexible residues occupying the active site,A155, GIn526 and Lys136 were given full
conformational freedom. Hydrogen bond constrairgsenapplied between the inhibitors and the prdtein
restrict their translation away from the active sithese constraints mimic the hydrogen bond paftemd
between the bound cleavage product and the prdieur. hydrogen bond constraints were used: beth€nf
Alal57 and the backbone carbonyl oxygen of P3 gubst, between the backbone carbonyl oxygen ofLBEg
and NH of the P1 substituent, and between the NK&yd 37 and Ser139 and the corresponding carbonyl
oxygen of the P1. For each inhibitor, 10 uniquedbig poses were generated using 6000 Monte Carlo
perturbation cycles (mcldock). These poses wetbduisubjected to 20 steps of simulated anneatithgwed
by energy minimization. Each cycle involved 400idddonte Carlo steps generating unique conformation
within an energy window of 50 kJ/mol/A and an RMSD.5 A. Each of the complexes was submitted tdsa 3
dynamics at 600 K after 3000 fs of equilibratioepst. The maximum movement of an atom in any sisigle
was limited to 0.1 A. Hydrogen vibrations were damy assigning an atomic weight of 10 to the hgdns.
Among the 10 best poses generated, the most pladmsitding mode conformation for each compound was
selected based on visual inspection

In silico predictions

The predicted K, and logD 4 values for compound312, 13, 14, 18L and23 were calculated using ADMET

predictor v.5.5 and are presented in Table 4 imihauscript.
In vitro preclinical profiling
M etabolic Stability

The C|; can be used predictively as measurement ofirthévo metabolic stability when the total clearance
mechanism can be described as hepatic and metadadiavhen oxidative metabolism dominates. Comps@dnd
12, 13, 14, 18L and23 (1 uM) were pre-incubated for 5 min at 37 °C witloled human liver microsomes (0.5
mg/mL; Xenotech, Kansas, KS) in 0.1 M potassiumgpihate buffer pH 7.4 prior to the addition of NADIPH
mM) to initiate the reaction. The reaction was tleubated for 0, 5, 15 and 40 min and at each poiat the
reaction was quenched by addition of ice-cold au#rtte (35% final concentration) containing 0.1 AMarfarin

as an internal standard. Plates were centrifuge®l50 rpm for 20 min at 4 °C, and the supernatamsie
subjected to LC/MS/MS. The natural logarithm of Hrelytical peak area ratio (relative to 0 min skenwghich
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was considered as 100%) was plotted against tirdeanalyzed by linear regressidn.vitro half-life (t,,) andin
vitro intrinsic clearance () were calculated on the basis of first-order rieackinetics of the percentage of
remaining compound according to previously publisheodels’'° Dextromethorphan (3 uM) and Midazolam
(5 uM) were used as positive controls for cytocheoR#50 enzymes (CYP) isoforms CYP2D6 and CYP3A4,
respectively. The cut-off values that were usedlassify the compounds regarding metabolic stgbititiows:

Cliny < 47 (ul/min/mg) indicates a low risk for highdfirmetabolisnin vivo, 47 < Cl; < 92 a moderate risk, and
Clie > 92 a high risk.

Solubility deter minations

Determination of solubility was performed by addlitiof an aliquot of DMSO stock (10 mM) to phosphate
buffered saline (PBS) (final DMSO concentration 1#%fubation with rotation in HPLC glass vials fbh at 37
°C. The samples were then centrifuged at 16 00Gox g0 min and the supernatant analyzed with LCAWMS
This medium throughput method can thus only detekutbilities below 100 pM.

Cell Culture

Caco-2 cells, obtained from American Tissue CaltegtRockville, MD, were maintained in an atmosghef
90% air and 10% Cgas described previoustyFor transport experiments, 3.0%1&lls were seeded on
polycarbonate filter inserts (12 mm diameter; mre 0.4 um; Costar, Cambridge, MA) and allowedrtow
and differentiate for 21-24 days. The monolayetsgrity was assessed by measuring the paracethasker
[**C]-Mannitol (1.0 pCi/mmol; Perkin-Elmer Life Sciezs, Boston, MA) transport and the transepithelial
electrical resistance (TEER) before and after #pegments.

Permeability Experiments

Stock solutions (10 mM) of the compounds were preghan DMSO and diluted to 10 uM (final DMSO
concentration of 0.1%) in fasted state simulatéésitmal fluid (FASSIF) at pH 7.4. HBSS pH 7.4 slgmpented
with 1 % (w/v) BSA was prepared to be used in #eeiving, basolateral, compartment.

The Caco-2 study was performed in accordance withighed protocol$! Caco-2 cell monolayers (passage 94-
105) were grown on permeable filter support andlfee transport study on day 21 after seeding.rRache
experiment a drug solution of 10 uM was preparadisarmed to 37C. The Caco-2 filters were washed with
pre-warmed Hank’s balanced salt solution (HBSS)ro the experiment, and thereafter the experimeg
started by applying the donor solution on the dBate. The experiments were performed af@7and with a
stirring rate of 500 rpm. The receiver compartmeas sampled at 15, 30 and 60 minutes, and at 60tesilso

a final sample from the donor chamber was takeorder to calculate the mass balance of the compound
Directly after the termination of the experimeng tfiiter inserts were washed with pre-warmed HB&8 the
membrane integrity was checked. This was perfornbgd transepithelial electrical resistance (TEER)
measurement and by measurement of Mannitol pertitgabihich is a paracellular marker used for inigg
measurements.

For transport studies performed under sink conditiavhere less than 10% of the compound was tratespo
across the Caco-2 cell monolayers, the apparemhgadility coefficients R,,) were calculated from the
equation

A
Papp:—Qx !
At ACo

WhereAA—(t1 is the steady-state flux (mol/s], is the initial concentration in the donor chambéreach time

interval (mol/mL), andA is the surface area of the filter (?)nPapp was obtained from nonlinear regression of the
accumulated dose in the receiver compartment aweg, tminimizing the sum of squared residuals in the
equation.

A P,y value below 0.2 x T®cm/s indicates low permeability Pa,, value between 0.2 x Pa&m/s to 1.6 x 18
cm/s indicates moderate permeability, arit}, 3 value above 1.6 x 10cm/s indicates high permeability.
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Data Analysis.

All experiments were performed in, at least, tdptes, and samples were subjected to liquid
chromatography/mass spectrometry analysis with del&aXEVO TQ triple-quadrupole mass spectrometer
(electrospray ionization, ESI) coupled to a Watéuity UPLC (Waters Corp.). For chromatographic
separation a general gradient was used (1% mob#dsepB to 90% over 2.5 min total run) on a C18 BEH
pm column 2x50mm (Waters Corp.). Mobile phase Astsind of 5% acetonitrile 0.1% formic acid and nt®bi
phase B 100% acetonitrile 0.1% formic acid. Thevflate was 0.5 mL/min. 5 pL of the sample weredtgd
onto a 10ul loop in partial injection mode using MS settings in Table 1. In general, a standardechetween
1-1000 nM was prepared for quantization. Warfaraswsed as an internal standard in all samples.

Table S1. M ass spectrometric specific settings used for detection.

Compound ESI m/z m/z Cone Voltage Collison
(+-) (parent) (product) V) energy (V)
12 + 804.4 748.3 24 16
13 + 804.4 748.3 28 20
14 + 804.4 748.3 28 18
18L + 917.5 817.4 22 18
23 + 803.4 687.2 22 26
2 + 728.4 672.3 24 16

Radioactive samples'{{C]-Mannitol) were analyzed with a liquid scintiliah counter (TopCount NXT, Perkin-
Elmer Life Sciences, Boston, MA).
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