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Figure S1. Enzyme activity of PEDV MP™, Reaction progress curves in the presence of increasing

fluorescence-labeled substrate concentration.
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Figure S2. Initial rate constant of PEDV MP™. Plot initial rate constant Vo over the concentration

of fluorescence-labeled substrate.
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Protomer A Protomer B

Figure S3. Overview of PEDV MP™ homodimer (PDB ID 5GWZ) in one asymmetric unit (A: slate
and B: deep salmon). Protomers are shown in cartoons, and compound 1 (inhibitor N3) are shown

as green sticks.
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Figure S4. Structural overview of PEDV MP™ interaction with compound 1 (PDB ID 5GWZ). The

backbone of PEDV MP™ is shown in cartoons, and compound 1 is presented as green sticks.
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Figure S5. Comparison of the complex structure of compound 1-PEDV MP™ with those from other
coronavirus species: PEDV (PDB ID 5GW2Z), slate; TGEV (PDB ID 2AMP),! salmon; SARS-
CoV (PDB ID 2AMQ),! yellow; HCoV-NL63 (PDB ID 5GWY),? cyan; and HCoV-HKU1 (PDB

ID 3D23),% light magentas.
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Figure S6. Enzymatic inhibition of compounds 3 and 15 against PEDV MP™. A: kows-[I] for

compound 3. B: kobs-[1] for compound 15.
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Table S1. X-ray data-processing and refinement statistics.

Value for the PEDV MPro-

Statistics
compound 1 complex
Data collection
Wavelength (A) ... 1.0000
Resolution limit (A) ... 50.0-2.44 (2.90-2.85)
SPACE EIOUP ...t R3
Cell parameters
A o, 175.3
D (A e, 175.3
C () o, 58.7
0= Bl tretn et e 90
T () ettt 120
Total no. of reflections ..., 144327
No. of unique reflections ..............ccoiiiiiiiiiiiiniiin, 24884
Completeness (%) ..oovviveriii 100.0 (99.2)
Redundancy.........ooovviiiiiiiii i 5.8 (4.6)
Rimerge(0) .. cv et eee e et 5.2 (29.9)
Sigma cutoff ... ..o 0
LoD oo 32.6 (5.3)
Refinement
Resolution range (A) ... 50.0-2.44 (2.53-2.44)

Ruwork(%0) vt 18.5
Riree(Y0) . ee vttt 21.9
Rmsd from ideal geometry

Bonds (A) oo 0.005

ANGIES (%) i 0.99
Avg B factor (A%) ... 46.3

Protein ... 46.2
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SOLVENTt. ... 42.3
Ramachandran plot

Favored (%) oo 96.0

Allowed (%) oo 4.0

Outliers (%)  coiiii 0.0
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Table S2. Covalent and hydrogen bonds between PEDV MP™ and compound 1.

PEDV Mpro Compound 1
Bond length(A)

Residue Atom Atom

Cysl44 Sy C20 1.83
Thr189 o) N2 3.07
Glul65 o) N3 2.88
Glul65 Oe> N6 3.01
GIn163 o) N5 3.10
Glul65 N 04 3.05
Phel39 0] N6 3.59
Cysl44 N 06 3.48
His162 Ne2 08 2.38
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Table S3. Design of 17 new Michael acceptor-based peptidomimetic inhibitors* for PEDV

Mmpro,
Percentage
purity Exact mass
Compounds Structure of compounds (determined | (determined
by analytical | by ESI-MS)
HPLC)
- NH
sUBREENeIVs
N N ~_O
2 (M1) rY RN I 99.4% 720.54

Chemical Formula: C3gH52NgOg
Exact Mass: 720.38

ON-—NH
O-N (e} o}
R N /(E)\N/OMQ
3 (M2) W Vmuir e 97.7% 706.49
R G

Chemical Formula: C37H5qNgOg
Exact Mass: 706.37

ON-NH
O-N 0 0
I K Z(n J&(\Kj
4 (M3) w \)Lu I \iL(H Oo 96.6% 678.49

Chemical Formula: C35H4eNgOg
Exact Mass: 678.34

0 NH
O-N 0 O
4 H\)L\/qrﬂ &WOV@
5 (M5) W G 99.8% 682.51
R (R

Chemical Formula: C35H50NgOg
Exact Mass: 682.37
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6 (M6)

ON-NH

O-N 0 w 9
’&)}(NVU\N/\WN\/U\N O
o i W g \(H 0

Chemical Formula: C35H4oNgOg
Exact Mass: 638.31

>09.9%

638.46

7 (M7)

\@M“”#Mﬁ@

Chemical Formula: C33H46N603
Exact Mass: 714.34

97.2%

714.49

8 (M8)

PSNY Q

Chemical Formula: C35H43FN707
Exact Mass: 697.36

>99.9%

697.60

9 (M9)

(0]
0 L0 HﬁN,OH
N N
\(/\/!)LNJWT ' C 0
H i H H
o-N O PN @)
NH

Chemical Formula: CygH43N;0g
Exact Mass: 605.32

99.5%

605.46

10 (M10)

W %NAWNJL &( e

Chemical Formula: C33H5,NgOg
Exact Mass: 720.38

99.1%

720.52
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11 (M11)

(6] (0]
o-N 2 1\,\?_’ /\©

(0]

Chemical Formula: Co7H34N4Og
Exact Mass: 510.25

98.5%

510.38

12 (M12)

Mujﬁfniu@v\iok
o-N 0 AL o )I\?H

o}

Chemical Formula: C3,HsoNgOg
Exact Mass: 646.37

99.4%

646.54

13 (M13)

Chemical Formula: C3gH47N;07
Exact Mass: 617.35

98.8%

617.48

14 (M14)

Jqu J#“M A
P

Chemical Formula: C31H4gNgOg
Exact Mass: 632.35

98.6%

632.51

15 (M17)

J\anm J#HM
77 N
o-N >
Chemical Formula: CagHsgFNgOg
Exact Mass: 712.36

98.5%

712.51
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16 (M18)

Chemical Formula: C36H49FN608
Exact Mass: 712.36

96.1%

712.52

17 (M19)

Chemical Formula: C36H50N608
Exact Mass: 694.37

>99.9%

694.50

18 (M25)

O H O H O
on Mo AT o - . OCH;,
P

o]

Chemical Formula: C3gHsgNgOg
Exact Mass: 710.36

98.6%

710.51
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Supplementary Experimental Methods

Protein Expression and Purification

Protein expression and purification of PEDV main protease has been described previously.® The
coding sequence was synthesized and cloned into pGEX-6P-1 vector, and transformed into E. coli
strain BL21 (DE3). Cell culture was grown in LB medium containing 100 pg ml** ampicillin at
37 <C until optical density (ODeoo) reached 0.6. Protein expression was then induced by adding
isopropyl -D-1-thiogalactopyranoside to a final concentration of 0.5 mM and further cultured at
16 <C for 16 hours. Cell pellets were harvested by centrifugation, and resuspended in phosphate-
buffered saline solution supplemented with 1 mM dithiothreitol (DTT) and 10% glycerol. Cell
lysate was prepared with sonication and centrifugation (12,000 g, 50 min, 4 <C). GST-tagged
PEDV MP™ fusion protein was bound to glutathione Sepharose 4B affinity resin, and GST tag was
removed through on-column cleavage using commercial PreScission protease (GE Healthcare) at
4 < for 18 hours. Recombinant PEDV MP™ protein was subject to an additional step of anion-
exchange chromatography using HiTrap Q column (GE Healthcare), with a linear gradient of 25

to 250 mM NaCl (20 mM Tris-HCI pH=8.0, 10% glycerol, 1 mM DTT).

Crystallization and Data Collection

Purified protein was supplemented with 10% DMSO and concentrated to 1mg ml™*. The complex
of PEDV MP® with compound 1 was prepared by adding compound 1 to PEDV MP™ protein at a
molar ratio between 3:1 and 5:1, and incubating at 4 <C for 4 hours. The complex was then
centrifuged at 12,000 g for 10 min, and concentrated to 10 mg mI in a buffer containing 10 mM

HEPES pH 7.5, 150 mM NaCl, 1 mM DTT. Using hanging-drop vapor diffusion method at 16 <C,
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best crystals were obtained after 1 day using a reservoir solution containing 25-29% (v/v) 2-
propanol, 0.1 M Tris pH 7.5-7.9, 5%(w/v) polyethylene glycol 8000.°

Data for PEDV MP™-compound 1 complex was collected to a 2.44-A resolution at 100K
on beamlineBL-5A of the Photon Factory, KEK, Japan, using an ADSC Q315r detector. The
cryoprotectant solution contained 25% (v/v) 2-propanol, 0.1 M Tris pH 7.7, 5% (w/v) polyethylene
glycol 8000, and 20% glycerol. All data integration and scaling were performed using HKL2000.°
The Matthews coefficient of the crystal suggested two molecules per asymmetric unit, and the

solvent content was 53.1%.

Enzymatic Activity and Inhibition Assays

Enzymatic assay was performed using a fluorogenic substrate with consensus sequence of CoV
MP° - MCA-AVLQ|SGFR-Lys(Dnp)-Lys-NH2 (>95% purity, GL Biochem Shanghai Ltd.,
Shanghai, China), as previously reported. * 7 Fluorescence intensity was monitored using a
Fluoroskan Ascent instrument (Thermo Scientific, USA) with excitation and emission
wavelengths of 320 nm and 405 nm, respectively. The assay was performed in a buffer solution
consisted of 50 mM Tris-HCI (pH 7.3) and 1 mM EDTA at 30 <C. Kinetic parameters, including
Km and keat of PEDV MP™ and K and ks of compound 1, were determined using methods described
in detail in our previous work. ® Briefly, the strict kinetic parameters were determined for
compound 1. First-order inhibition rate constant (kobs) was obtained by fitting time-dependent
inhibition progress curves to a first-order exponential equation (1).8 P is the product fluorescence;
Vo is the initial velocity; t is time; and D is a displacement term to account for the fact that the
emission is nonzero at the start of data collection. The values of K; and ks were calculated from

plots of 1/kons Obtained from equation (1) versus 1/[1] according to equation (2). [I] is inhibitor

S17



concentration; [S] is substrate concentration; Kn, is the Michaelis-Menten constant for the substrate;
Kiis the equilibrium constant; and ks is the rate constant of inactivation.

(1)

)

The values of Ki and ks parameters for the irreversible inhibitors were obtained from
reactions initiated by addition of PEDV MP™. The substrate concentration was set at 40uM,
depending on the enzymatic activity. The inhibitors vary from 6 different concentrations (10-60
uM). Data from the continuous assays were analyzed with the nonlinear regression analysis

program Origin. The enzymatic assay of compound 3 and compound 15 is similar to compound 1.
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Synthesis and Characterization of Compounds 3 and 15
Compound 3 (inhibitor M2)

Synthetic Pathway:

ﬁ\ (Boc),0/NaOH /L)\ _PhCH,Br/K,CO5 J\)\
HoN™ “COOH 1,4-dioxane/H,0  BocHN

COOH DMF BocHN™ ~COOBn CHzCIz H,N~ ~COOBn
O
BocHNE ECOOH BocHN™ ~COOH
BocHN o .
o \)J\ COOBn  cH,cl, HzN\/l COOB
EDCI/HoBYEt;N/CH,Cl, N EDCI/HoBYEt;N/CH,Cl,
WCOOH
JYHQOL
N
BocHN 1Y COOBn CHZCI?_ HzN COOBN  LATU/DIEA/CH,C,

0 0 Ik 0 o]
H Ho/Pd/C H
\(/\/,/KHJ}(NJL COOBn MH/H(N\)LH COOH
o-N o] i o-N o] i

) O

W MJYNJL J#MA@

HATU/DIEA/CH,Cl, QNH

o

M2

Compound 3
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IH NMR (400 MHz, DMSO-ds):

58.56 (d, ] = 7.6 Hz, 1H), 8.22 (d, ] = 8.5 Hz, 1H), 7.97 -8.07 (m, 2H), 7.61 (d, J = 21.5 Hz, 1H),
7.37 (s, 5H), 6.91 (m, 1H), 6.55 (s, 1H), 5.86 -5.99 (m, 1H), 5.16 (s, 2H), 4.44 -4.59 (m, 2H), 4.14
-4.31 (m, 2H), 3.00 -3.18 (M, 2H), 2.46 (s, 3H), 2.29 (m, 1H), 2.05 -2.18 (m, 2H), 1.78 -1.93 (m,

1H), 1.36 -1.70 (m, 13H), 1.29 (d, J = 7.1 Hz, 3H), 0.89 (d, J = 6.7 Hz, 3H), 0.82 (d, J = 6.4 Hz,3H).

LHpL — =t g 00 00 T~ [~ W W W0 00 S5 00 <F 00 W — — o W5 o0 MO o o — TS W o S O 00— S O e —
o e il A T B B Bt T Tl e It Bt Bt Bt i et ot e Bt B B B A A B B B B e e e ]
Pm\aﬁchcbm-t:‘dam-h-r«r«r:_-c-an-v—rr-"mr-lmm——————-~——-T_T_———DC}¢DC}QUE_U?
o, FR.OE+HDT
M
& i g \/@ L7 0E+07
HyC R
° o @ \[«‘“ ° 6.0E+07
o4y
F5.0E+O7
r4.0E+07
F3.0E+07
|
F2.0E+H07
F1.0E+07
LL@LJ'& = 4 oN Lﬂ_‘lw R TS r0.0E+00
8888838 & &8 8§ S 88522588
I S R e — i eded e el —ieren o
10.0 9.0 8.0 0 6.0 5. 4.0 30 2.0 1.0 0.0
f1 (ppm)
Compound 3
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13C NMR (101 MHz, DMSO-ds):
5 178.77, 172.06, 171.91, 171.73, 171.41, 165.86, 159.07, 158.63, 150.51, 136.61, 128.91(2),
128.53, 128.44(2), 119.76, 101.78, 65.99, 56.17, 51.87, 49.06, 47.79, 42.72, 41.19, 38.01, 35.42,

29.47, 28.98 , 28.80, 27.82, 25.28, 24.97, 24.72, 23.11, 22.34, 18.46,12.29.

LE-l=20i5e gl m= 5 =2
NT-SHOIG1A0-0EL: g 2
CISCFD I i g g

e 15 5L
—H,
34,
34,
4,
1. T8
e 101 T
—
"
—ALAT
—mw
— 72
i
2
o
i
bl
34
a
o
FoN
R L]
18
123

FLLI0E+DR
F1L.ODE+08

MH

L9, 00E+07
. o o

MJ@\("H)\NH "”\i)\.m \/@ L8 00E+07
;‘T' ) L7.00E+07

L 6. 00E+07
L5 00E+07
L4 00E+07
L3.00E+07
o L2 00E+07

N =

F=-1.00E+07

90 170 150 130 110 90 80 70 60 S0 40 30 20 10 0
f1 (ppm)

Compound 3
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ESI-MS:

Calculated mass for [C37Hs1NsOg, M+H]" : 707.38 Found: 707.50.

20151207-h-1 2015-12 -07 10 (0.165) Crn (8:15) 1: Scan ES+
100+ 707.50 4.73e7
. ] 708.48
700,51
289.21
331.26 57250 681.52 1413.94
o | awase 48940 "7 PUOX | 71057 50859 980.79  1080.37 119584 138907, | 141688
T 1 T T T T T T T T T T T T T T T T T T T T T T T
200 | 300 | 400 | 500 600 | 700 | 800 | 900 | 1000 1100 = 1200 1300 = 1400

Compound 3
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Analytic HPLC:
Purity: 97.7%

Clromaiogram

PO Mult 3

7869

1000

800
700
600

00

100+

oF—A N A

-0

2259

o
e
.
..
o
=
=
-
s
o
=

T v
0 1 2 3

-

I PDxA Multi 2/ 215nm 4nm

Integration Result

PDA Ch2 215nm 4rm
Peak# Ret. Time Height Height % USP Widih Area Area %
1 7.869 1025103 97514 2111 4469147 97.725
2 8.259 26136 2486 0.102 104026 2.275

Compound 3
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Compound 15 (inhibitor M17)

Synthetic Pathway:

Q““ Q

0 0

/
o-N o AL o G
[;\NH
M17

Compound 15
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IH NMR (400 MHz, DMSO-ds):

8 8.59 (d, J = 7.4 Hz, 1H), 8.15 -8.33 (m, 1H), 8.05 (d, J = 7.5 Hz, 1H), 7.92 (d, J = 8.7 Hz, 1H),
7.57 (s, 1H), 7.44 (m, 1H), 7.33 -7.40 (m, 1H), 7.18 -7.25 (m, 2H), 6.90 (m, 1H), 6.55 (s, 1H), 6.05
(d, J = 6.6 Hz, 1H), 5.88 (d, J = 15.8 Hz, 1H), 4.44 -4.63 (m, 2H), 4.14 -4.32 (m, 2H), 2.99 -3.17
(m, 2H), 2.47 (s, 3H), 2.06 -2.32 (m, 2H), 1.79 -1.97 (m, 2H), 1.60-1.70 (m, 1H), 1.52 (d, J = 6.6

Hz, 3H), 1.41 -1.49 (m, 3H), 1.28 -1.37 (m, 4H), 0.89 -0.93 (m, 3H), 0.79 -0.85 (m, 9H).

Bl g8 RnsIs GAANS DEEI SECESEEEE  EESESLAASIE AZISLEDE ERRSEIENEEASAWESSIUs
R bk B e i o MR o o i S o e i B o e i 1 o
mm,..r&!,mv#—‘.fhv-‘#” e e e N P
F9.0E+HDS
FR.0E+08

*w/wifr«iq?v&ib e

F6.OE+OS
. F5.0E+08
F4.0E+O8
F3.0E+08

F2.0E+08

a o e T

TR OTRY OTOT e T o I e I
g5 ¥E5 BEEE = == L & 8§ B HHAZERH =B
9.0 850 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
f1 (ppm)

Compound 15

S25



13C NMR (101 MHz, DMSO-ds):
5178.76, 172.13, 172.02, 171.75, 171.04, 165.09, 159.07, 158.65, 150.75, 150.64, 130.39 (d,C-F),

127.67, 125.15, 119.79, 116.09, 115.88, 101.79, 66.56, 57.83, 51.88, 49.11, 47.77, 41.17, 38.00,

31.28, 30.88, 27.78, 24.73, 23.09, 23.03, 22.43, 22.35, 19.51, 18.54, 18.45, 12.30.

i
I
18
1h
e (L TH
i

ol d w1l |

1o

=il 1T

150 130 110 90 80 70 60
f1 (ppm)

Compound 15
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ESI-MS:

Calculated mass for [CasHasFNsOgNa, M+Na]*: 735.35 Found: 735.50.

NT-S20161118-068

20161121-M17 13 (0.217) Cm (12:16) 1: Scan ES+
100 735.60 4.57e7
H &
s 736.57
732,81 1448.85
318.28 ' 1449 .98
335.75 737.68 -
307.19| [336.47 62940 ' 1089.60 1445.45
A9 PP 43220 59145829 |,.759.46 833.39 1081.67._| 1091.10 ~|-1450.91
04 f T T T T T f H T T T T T T T - T T T m/z

200 300 | 400 | 500 = 600 700 & 800 | 900 & 1000 @ 1100 @ 1200 = 1300 1400

Compound 15
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Analytic HPLC:
Purity: 98.5%

mALU

Chromatogram

o
o]
350

300-]

7848

$.247

PDA Muit 2

1 FDAMuG 2/ 21 5nm dam

]

o

Intzgration Result

PDA Ch2 215nm 4nm
Peakc? Ret. Time
1 7.848
2 8.247

Height
454010
7927

US? Width
0.109
0.093

Area
1971857
29474

Area %0
98.527
1.473

Height %
QR.284
1.716

Compound 15
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Synthesis and Characterization of Compounds 1-2, 4—14, and 1618
Compound 1 (Inhibitor N3)

Synthetic Pathway:

(Boc),O/NaOH _PhCH,Br/K,C05 _
H,N™ "COOH  1,4-dioxane/H,0  BocHN™ ~COOH DMF BocHN™ ~COOBn CHZC|2 H,N” >COOBN
BocHN ™ “COOH BocHN\)J\N oo HZN\)L BocHN ™ >COOH
EDCI/HoBYEt;N/CH,Cly i H ChLl COOBN  EDCI/HOBYE;N/CH,CI,
\/\/COOH
0o 0
H TFA %{H O~/
N A B —— N AL
BOCHN/H( } § Treen CH,Cl HeH 7 NTTCO0BN  atupiEACH,C,
(0] PN (o) /'\

o} 0
H _ Hppdc
WLH/‘\WN\AH — \(\KMJ\WN\)\ coon
o-N 0 AL
0 0}

W oy kWNQL ¢ i 03
HATU/DIEA/CH,CI, C QNH

O

N3

Compound 1
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IH NMR (400 MHz, DMSO-ds):

58.59 (d, J = 7.5 Hz, 1H), 8.25 (d, ] = 8.7 Hz, 1H), 8.05 (d, J = 7.6 Hz, 1H), 7.93 (d, J = 8.8 Hz,
1H), 7.57 (s, 1H), 7.40 — 7.33 (M, 5H), 6.96 — 6.87 (m, 1H), 6.55 (s, 1H), 5.90 (d, J = 15.7 Hz, 1H),
5.16 (s, 2H), 4.60 — 4.47 (m, 2H), 4.30 — 4.16 (m, 2H), 3.17 — 3.02 (m, 2H), 2.46 (s, 3H), 2.30 (m,
1H), 2.15 — 2.05 (m, 1H), 1.99 — 1.80 (m, 2H), 1.70 — 1.52 (m, 2H), 1.51 — 1.41 (m, 3H), 1.30 (d,

J=7.1Hz, 3H), 0.90 (d, J = 6.4 Hz, 3H), 0.83 (d, J = 6.0 Hz, 9H).

¥Y-20160303-02 cqOuogweocswoomnog 0 wAOo@o 000 0o O 00l [0 Qw0 0T @) o @ 00 0
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

NT—S20160303—002 HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH _5 5E+08
: d ; Gk = ek '
FROTCN DMS0 D: \nnr_data ham SRS N N e
L5, CE408
. o H4. SE408
= o Ao AL
j:) Fd. CB40Z
o i
L3, SE408
L3, CEH08
L2, SEH08
b2, CE408
H1. 5E408
‘ F1. CE408
{1 I [ , FB. CE+0T
I I A ol L
| (

_.wu_ul‘___ I N \ ._...J'.M U N L0, CE+00

N R B i,

oooooooo SR LoaE il 5

oooooooo 2 8 23 5282285823
ArAA e A A — of of o of dddccddddos L-5. OE+07

; ; . ‘ . . ; ; ; : ; . ‘ : : ‘ | . . . ;
% 15 14 13 12 1 1w s & T & 5 4 3 2 1 o -1 -2 3
f1 (pom)
Compound 1
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13C NMR (101 MHz, DMSO-ds):
§178.77,172.11,172.03,171.73, 171.05, 165.85, 159.07 , 158.66 , 150.50 , 136.61 , 128.91(2)
128.53, 128.44 (2), 119.79 , 101.77 , 65.99 , 57.87 , 51.87 , 49.13 , 47.80 , 41.18 , 38.00 , 35.42,

31.27,27.81,24.72,23.10, 22.33(2) , 19.50, 18.53, 18.44, 12.28.

(Y-20160505-02 £ nsi®E 8 g 5Bz & £ B 5598 BEYNERSUSBRTN

NT-520160303-002 g gigifme o g dg8 9 o] B phgn dEsinTddniged 6. OE+08
; 5 SeEodn 3 g 888 o g g 9% sRgdnmddgdy be.

C13CFD DMsO0 D.\nrm;da}a hp},},Av | I~ | AN NSENSSSN

. L5, BE408
o CH3 o CH3 o
S +
wk’ﬁr*g“\*&@ -
o—N o AL o A
HaC CH1
‘2 Hd. SE+08
o
Fd. 0B408
F3. BE408
F3. OE+08
bz, sE+08
r2. OE+08
F1. BE+08
F1. OE+08
i
L. OB+OT
T
NENNENE N i bl
| |

Ll | I Ll L1 Lo g0
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210 200 190 180 170 180 150 140 130 120 110 100 90 80 TO 60 BU 40 30 Z0 10 o -10
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Compound 1
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ESI-MS:

Calculated mass for [C3sH49NsOg, M+H]" : 681.36 Found: 681.42.

10:17:14NT-S20170105-089

20170106-N3-MS 9 (0.148) 1: Scan ES+
100~ 681.42 7.37¢6
740.59

m e

] 741.59 954.68

1 274.20 l 782.62 o5 28955-94 1384.61

16012 78379 954 1361.51.f |1385.91

ol yze | e zignsy s )|, 87 Pewsnomes g o] e

i 1 T T T T T T T T T T T
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400

Compound 1
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Analytic HPLC:

Purity: 99.9%

Chromatogram
1.2?
E |
1.0 b.16
o.a_:
(80) 0.67
ABS 0 4_;
o.z—; |
_ [ ;I‘ il e.37 N
0.0 T AT T = e
| EAN AR A AR LN N AN RAARE RN R LA LA DARR REARE EAARN R AR
0 2 4 6 8 10 12 14 16 18 20
Ret Time (min)
254 nm Integration Result
Peak No. RT Height Area Area%
1 8. 46 552743 25647526 99. 954
2 9. 37 351 1182 0. 046
553094 25648708 100. 000
Compound 1
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Compound 2 (Inhibitor M1)

Synthetic Pathway:

(Boc),0/NaOH PhCH,Br/K,CO;3 TEA
H,N™ "COOH 1,4-dioxane/H,O  BocHN™ ~COOH DMF BocHN™ ~COOBn CH.Cl, H,N” >COOBn
0
BocHN COOH BocHN\/U\ TFA \/U\ BocHN COOH
~ "N” “cooen H2N
EDCI/HoBY/Et;N/CH,Cl, CHxCl, COOBN  EDCI/HOBYEt;N/CH,Cly
WCOOH
J\W“JOL TPA
N - = -
BocHN I COOBn CH,Cl FN COOBn  LATU/DIEACH,CI,
o H,/PdIC
N COOBnN N COOH
/l H // H
_N o-

o) (0]

»\/Y\)J\OB

HN i

Nz’ NH, /'\ﬂ/ \/U\ \/\/U\
HATU/DIEA/CH,Cl, QNH

o

~

M1

Compound 2
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IH NMR (400 MHz, DMSO-ds):

58.55(d, J=7.7 Hz, 1H), 8.21 (d, J = 9.1 Hz, 1H), 8.08 (d, J = 7.5 Hz, 1H), 7.93 (d, J = 8.9 Hz,
1H), 7.58 (s, 1H), 7.37 (s, 5H), 6.91 (m, 1H), 6.55 (s, 1H), 5.89 (d, J = 15.7 Hz, 1H), 5.15 (s, 2H),
4.44 -4.64 (m, 2H), 4.11 -4.33 (m, 2H), 3.00 -3.20 (M, 2H), 2.46 (s, 3H), 2.23 -2.37 (m, 1H), 1.93
-2.20 (M, 2H), 1.77 -1.91 (m, 1H), 1.34 -1.73 (m, 15H), 1.29 (d, J = 7.0 Hz, 3H), 0.89 (d, J = 6.7

Hz, 3H), 0.81 (d, J = 6.3 Hz, 3H).

Tl e s N N T Y = - e =R X B - R e Y R R T I S T R Y e B 0 I .

MO MM eI S e N S SN T T e ool el 5 3y &y og g og [2.OEHDS
OO D0 30 00 [ = P [ = = 30 80 W W0 W0 SE SF 0 0 ] 0 e e e e e e et e e et e — f R e e R e e B e}

I B o R = == — — =~y e = .
F2.4E+08
F2.2E+08
F2.0E+08
F1.EE+OE
L Y 16E+08

7w
| : ; F1L4E+08
eHy
F1.2E+O8
FLLOE+OE
FR.OE+O7
F6.OE+OT7
F4.0E+07
J f F2.0E+O7
! LLL{ !i TJI\ !. l iﬁr. fi M I b SR FO.OE+00
emw e = o = o = @ = E;xruﬁ_;anﬁ
§§_’_’3u—: = - i i R o el el Bk il F-2.0E+07
9.5 8.5 7.5 6.5 55 4.5 35 2.5 1.5 0.5
1 (ppm)
Compound 2
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13C NMR (101 MHz, DMSO-ds):
5178.81, 172.12, 171.92, 171.75, 170.99, 165.86, 159.07, 158.59, 150.53, 136.60, 128.91(2),
128.53, 128.45(2), 119.74, 101.77, 66.00, 57.29, 51.94, 49.05, 47.75, 41.17, 37.99, 35.49, 29.45,

28.53, 27.75, 26.31(2), 26.04(2), 24.72, 23.10(2), 22.33, 18.55, 12.29.

120700 ¢ DUESE LE B ® ZE¥ = E = EETE T —— [ FCTUG

MELNT-WE pocgy #d  d £ 588 o E i ¢ Zz¢  fdgdsdazgazd

b st DA EgERR Gy ) I~ I T is i sies== F1.40E+08
F1_30E+08
F1_20E+08
F1_10E+08

I i i \/@ L1.00E+08
"c‘u\r"‘{)l\m NHYJ\PH 0

FOLOOE+O7
Oy F8.00E+07

! F7.00E+0T
H6.O0E+07
FS.00E+07
4 DDE+07
F3.00E+07

s 1] Al

F-1.00E+07

190 170 150 130 110 90 B0 7O 60 S50 40 30 20 10 0
f1 (ppm)

Compound 2
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ESI-MS:

Calculated mass for [C3gHs2NsOgNa, M+Na]*: 743.36 Found: 743.53.

NT-S20161118-055

20161121-M1 12 (0.200) Cm (11:12) 1: Scan ES+
100 743.53 4.52¢7
LIS 74453
721.59 1464.93
745.85 1466.08
. 289,04 358.45 38038401 08 58751 569_521 k 46266 104085 410995  1178.95 1346.43 1443.00 -
T T T T T T T T T T

T T T T T T T T T T T f T T T T
200 300 400 500 600 700 800 200 1000 1100 1200 1300 1400

Compound 2
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Analytic HPLC:
Purity: 99.4%

Chronatogram
mAU

PDA Multi 3|

10.193

= =] =) 3 =) 8 13
O L S AR . |

R . . S S

o I

e L e o e L o e L e e o s B o e s e
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
min

1 PDA Mulfi 3 / 254nm 4nm.

Integration Result

PDA Ch3 2541m 4nm

Peak# Ret. Time Height Height % USP Width Area Area %
1 10.036 1196 0.568 0.065 2715 0.406
2 10.093 471 0.224 1.397 1287 0.192
3 10.193 208969 99.209 0.084 664648 99.401

Compound 2
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Compound 4 (Inhibitor M3)

Synthetic Pathway:

(Boc),0/NaOH PhCH,Br/K,CO; TFA
e — —_—_—e —_—
H:N" "COOH  1.4-dioxane/H,O  BocHN™ ~COOH DMF BocHN™ ~COOBn  CH:Cl HoN”~ >COOBN
o)
BocHN” “COOH BocHN\)L TFA i BocHN” “COOH
"N “cooen H2N
EDCI/HoBY/Et;N/CH,Cl, CHCl COOBN  EDCI/HOBY/Et;N/CH,Cl,
WCOOH
JYUOL _
N
BockN COOBn CHzClz HZN COOBn  LATU/DIEAICH,CI,
° A
o
H,/Pd/C
7 ” COOBn %5 H COOH
~N o-

0 (0]

XN
2 OBn ] o 0]
HNM/\)J\ H %
N NH, \N NJ}( N \)J\N/Q‘E\l \/\)J\
o"“ H g ¢+ H g 4
HATU/DIEA/CH,Cl, A ..E%NH

o}

O/\©
M3

Compound 4
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IH NMR (400 MHz, DMSO-ds):

58.56 (d, J = 7.4 Hz, 1H), 8.17 (m, 2H), 7.99 (m, 1H), 7.62 (d, J = 15.0 Hz, 1H), 7.37 (d, J = 3.4
Hz, 5H), 6.85-6.94 (m, 1H), 6.50-6.56 (M, 1H), 5.93 (d, J = 19.4 Hz, 1H), 5.15 (d, J = 5.1 Hz, 2H),
457 (d, J = 6.9 Hz, 1H), 4.44- 454 (m, 1H), 4.20-4.31 (m, 1H), 3.77-3.93 (m, 1H), 3.03 -3.20 (m,
2H), 2.46 (s, 3H), 2.06- 2.34 (m, 2H), 1.81-2.03 (m, 1H), 1.39 -1.72 (m, 6H), 1.26 -1.35 (m, 2H)

1.03 (d, J = 7.6 Hz, 1H)0.89 (m, 3H), 0.83 (d, J = 6.2 Hz, 3H), 0.25-0.46 (m, 4H).

NN T oMot t—~mnx ool oammo— oo wwe oo 30EHS
OO 00 OO0 0O 00 BE OO P~ M~ [~ M~ S WA At A —— — — = — OSSO OO oS oo .
T ol i | I = |2 8E+08
e - g — - .
F2.6E+08
2. 4E+08

@ F2.2E+08

oo o .

o CH; o '\l/ﬂ-h Cl F1.6E+O8

a F1.4E+08
F1L.2ZE+O8
F1.OE+O8
FR.0E+07
F6.0E+OT
F.0E+07

F2.0E+07
FO.OE+00

::_.f...= L2 0E+07

Compound 4
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13C NMR (101 MHz, DMSO-ds):
5178.78, 172.00, 171.95, 171.70, 170.84, 165.87, 159.07, 158.69, 150.48, 136.60, 128.92(2),
128.53, 128.45(2), 119.77, 101.76, 66.00, 55.78, 55.37, 51.89, 48.93, 47.83, 41.11, 38.03, 35.37,

27.70, 24.75, 23.11, 22.37, 18.52, 13.87, 12.29, 3.21, 2.57.

%’ﬁlﬁ;ﬁ; BEREE BE = 7 HER = = o meEomm == Do —rec e .
M-SHIEIN-08E dZgpE g@E # mEg & g i @Ezec J=£  sS3ma=E =3 35 [D0EHT
CIACFD WSO Digr Ay B 1 [N I [ R YR (S Y~ Y]
H8 OE+07
(8]
LT OE+07

—n o a
Kyl MH NH\')L o
Y ] Y H F6.0E+OT

cH, HS OE+0T
k4 OE+07
L3 0E+07
L2 0E+07
1
1 | 1 lll
' ' ' ' i ¢ FLOE+07
i | ]
| L. L0.0E+00
190 170 150 130 110 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
Compound 4
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ESI-MS:

Calculated mass for [CasHasNsOsNa, M+Na]*: 701.33 Found: 701.48.

NT-$20161118-057

20161121-M3 11 (0.182) Cm (11:14) 1: Scan ES+
701.48 4.65e7
100
702.53
LIS
679.48 1380.86

14212 27430 703.57 1381.87
ol Ly, 23020 39922 30928 514'39627.31L 78832 gg37ioay.eq 111592 135787 l’ '

1 T T T T T T T T | T T T T T T T T T U T
500 600 700 800 900 1000 1100 1200

T T T mi/z

T T T T
100 200 300 400 1300 1400

Compound 4
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Analytic HPLC:

Purity: 96.6%

Chromatogram
mAU
2 FDA Mt 1
=
1250+
1000
750+
500+
250+ ‘
=+ | |
£ ga '
0 B i EE N -
L o L o o o e B L L o L B L A o o o o o
1 2 3 4 5 6 7 8 2
o
1 PDA Multi 1/220nm4nm
Integration Result
PDA Chl 220mm 4nm
Peak# Ret. Time Height Height % USP Width Area Area %
1 1223 29595 2.157 0.072 77592 1.173
2 1.332 41911 3.055 0.063 93410 1.413
3 2.784 3688 0.269 0.111 15582 0.236
4 4.498 5934 0.433 0.097 21210 0.321
5 4.725 4961 0.362 0.083 15253 0.231
6 7.260 1285878 93.725 0.122 6390019 96.627

Compound 4
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Compound 5 (Inhibitor M5)

Synthetic Pathway:

0 0 o) 2
H H
\MNHNJJ\N N, H,/Pd/C WL
ANTINT LT —— Ol

O

0 y 0 o 0

PhCH,Br/DIEA ‘(/\KMNJ\H/N\./KN N\_/\/lLo
ot P g A H g % @

"QNH

0]

M5

Compound 5
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IH NMR (400 MHz, CDCls):

57.67 (d,] = 6.4 Hz, 1H), 7.41 (d, ] = 8.3 Hz, 1H), 7.36 (s, 5H), 7.24 (s, 1H), 7.17 (d, J = 8.8 Hz,
1H), 6.63 (s, 1H), 6.43 (d, J = 0.7 Hz, 1H), 5.12 (s, 2H), 4.67 -4.82 (m, 1H), 4.50 -4.63 (M, 1H),
4.21 (m, 1H), 4.03 (d, J = 4.3 Hz, 1H), 3.20 -3.36 (M, 2H), 2.49 (s, 3H), 2.45 (m, 2H), 2.30 -2.38

(m, 2H), 1.89 - 2.07 (m, 5H), 1.53 -1.62 (m, 2H), 1.47 (d, J = 7.0 Hz, 3H), 0.85 -0.94 (m, 14H).

Cr-1 CTESSRERTUOERE SUPENHY SR oL RRRRC o e SR cRRERReEEe R
520140928-027 i"“""“"‘f"“""“"ddﬂd uiu'iv:v:v:v:wf cv-Sc:'N‘t:igitjiiic\i553535,—1,—1,—1,—1,—1,—1,—1,—1,—1,—16@'5@'66
FROTCN CDC13 D:nmr_data ham e ST AT e
-9.0E+08
-8.0E+08
CHa CHa
i erwm
T T -7.0E+08
o N UH3CACH3 o )
-6.0E+08
-5.0E+08
-4.0E+08
3.0E+08
, -2 .0E+08
LJ 1.0E+08
I L ‘\
. Jiu "lL J S lJ,,J.J_JJL,,,H,,ﬂ__,,l‘l‘-)‘wlﬂ \Ju“\gA . -H0.0E+00
R faem o s s
15 13 nm 9 8 7 6 5 4 3 2 1 0 1 3
f1 (ppm)
Compound 5
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13C NMR (101 MHz, DMSO-ds):
5 178.76 , 171.73 , 167.43 , 159.07 , 158.65 , 150.33 , 132.20 , 132.03 , 129.11(2) , 128.81(2) ,
126.61,126.55,101.78 , 67.87 ,57.85,49.12 , 38.56 , 34.84 , 31.28 , 30.88 , 30.27 , 28.83 , 24.75 ,

23.72,22.86,19.52,19.29,18.54, 18.46, 14.33 , 12.28, 11.25, 10.12.

LH-1-2015-1202 & g3
NT-520161202-016 ¢ g& @
CL3CPD DMSO D: \nrw_dita Raf

id NS Sod g addg
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

BEEBEBECERRBGERE] 2.8E+08
e e 9 6E+08

Q.
2
2
5,
'8,
i}
'8,
101.78

—a87.87
—67.85

—40,12

2.4E+08
» 2.2B+08
J\J\r \)Kﬁf J\ . \/@ -2.0E+08

e o A o '1.8E+08
'1.6E+08
'1.4E+08
'1.2E+08
-1.0E+08
-8.0E+07
-6.0E+07

. | o] 4.0E+07
N H | 1 H 1l 2 0E+07
j ‘l i U l‘ n IJ " [ " " i_ d JI ol L | ;i.l J I _00E+00

-2.0E+07

200 170 140 110 80 60 40 20 0
f1 (ppm)

Compound 5
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ESI-MS:

Calculated mass for [CasHsoNsOsNa, M+Na]* : 705.36 Found: 705.50.

NT-S20161118-058

20161121-M5 11 (0.182) Cm (11:15) 1: Scan ES+
100 705.50 5.36e7
706.50
L BES
683.52 1388.89
142.12 707.57 1390.07
ol 29129 3612743757 56510 gaqa7 || 78257 ooyoy 04428 111060 136591 [ 439192
T 1 T T T T T T T T | T T T T T T T T T

T T T T T T
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400

Compound 5
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Analytic HPLC:

Purity: 99.8%

Chronmtogram
mAT
B PDA Mult 3
350 o
300
250+
200
150+
100+
50+
| &
I 2 [
o A — ——— —
—— T T T T T T T T T T T T
1 2 3 4 5 6 7 8 12 13 14 15
min
1 PDA Multi 3/ 254nm4nm
Integration Result
PDA Ch3 254mm 4nm
Peak# Ret. Time Height Height % USP Width Area Area %
1 9.219 337902 99.772 0.081 1042437 99.823
2 9.378 772 0.228 0.067 1851 0.177

Compound 5
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Compound 6 (Inhibitor M6)

Synthetic Pathway:

(Boc),0/NaOH PhCH,Br/K,COs3 TFA
e — —_—_—e —_—
H:N" "COOH  1.4-dioxane/H,O  BocHN™ ~COOH DMF BocHN™ ~COOBn  CH:Cl HoN”~ >COOBN
S
BocHN” “COOH BocHN\)LN oo HZN\)L BocHN” “COOH
EDCI/HoBY/Et;N/CH,Cl, H CHCl COOBN  EDCI/HOBY/Et;N/CH,Cl,
WCOOH
L, _m
N
BOCHNJﬁOV COOBn CHzClz HZN COOBn  LATU/DIEAICH,CI,

0 /L)\ H,/Pd/C o
\(/\IHL ” COOBn / ) N COOH
O—N

o-N H

o) 0
A
M/\)J\OBD o o &
H H H
AN NH, WLNJ}(N\)LNﬁ;“\/\)Lo
O 0
HATU/DIEA/CH,Cl, = Q
NH
(¢}
M6
Compound 6
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IH NMR (400 MHz, CDCls):

58.03 (d, J = 7.0 Hz, 1H), 7.70 (d, J = 6.6 Hz, 1H), 7.36 -7.39 (m, 5H), 7.19 (d, J = 7.5 Hz, 1H),
7.11(d, J = 8.6 Hz, 1H), 6.85-6.92 (m, 1H), 6.63 (s, 1H), 6.40 (s, 1H), 5.96 -6.04 (m, 1H), 5.18 (s,
2H), 4.55 -4.66 (M, 3H), 4.24 -4.34 (m, 1H), 3.75-3.84 (m, 1H), 3.31 -3.36 (M, 1H), 2.48 (s, 3H),

1.95-2.00 (m, 3H), 1.79 -1.81 (m, 1H), 1.48 (d, J = 7.0 Hz, 3H), 1.26 -1.29 (m, 3H), 0.87-0.93 (m,

8H).
i SH PE ELAGAS=EE = SPES HE UEEE =SAW=EE S8R B FEINEEMER SEEE F1.90E+09
s e W W VAT T R{E 7T WY GE Y TR S L 1.80E+09
F1.70E+09
- F1.60E+09
F1.S0E+09
i M\/‘ﬂ\ m L1.40E+09
H=c~(w/ﬁ\ ““ll\[( g ﬂ/\© F1.30E+09
o™ ® o K »ﬂ“> L1 20E+09
}‘m FL.I0E+09
FLOOE+09
F9.00E+08
FE.00E+OR
F7.00E+08
F6.00E+08
F5.00E+08
F4.00E+08
i L3 00E+08
F2.00E+D8
FLOOE+0R
FO.00E+00
T oMrITY X L - 1oy [-1.00E+08
B.5 7.5 6.5 5.5 4.5 3.5 2.5 1.5 0.5
f1 (ppm)
Compound 6
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13C NMR (101 MHz, DMSO-ds):
5178.78, 172.00, 171.95, 171.70, 170.84, 165.87, 159.07, 158.69, 150.48, 136.60, 128.92 (2),
128.53, 128.45 (2), 119.77, 101.76, 66.00, 55.78, 51.89, 48.93, 47.83, 38.03, 35.37, 27.70, 24.75,

23.11, 22.37, 18.52, 13.87, 12.29, 3.21.

[L.DETUD
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156, 60
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o 12 2E+08
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O~ o o \/@
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o TH o CHy o F1.6E+08
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F6.0E+07

F4 OE+07
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i1 I I'| 1 I T P

-2 .0E+07
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Compound 6
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ESI-MS:

Calculated mass for [Cs2H42NsOsNa, M+Na]*: 661.30 Found:

NT-S20161118-059

661.45.

20161121-M6 15 (0.252) Cm (11:15) 1: Scan ES+
100 661.45 3.05e7
. 662.54 1299.84
83947 1301.89
142.10 o63.58
o bdad o 1561728019 3920 10y ge7p | | T4166 o5y 97810 104560 127881 | 130208 143678 /
T T A T T T T T T T T T T T T T T ¥ T T T T T T T T 1 T T T miz
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400

Compound 6
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Analytic HPLC:
Purity: >99.9%

LNrona|rogram
mAU

PDA Mult: 1

8.615

1250

1000

750+

500+

250+

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

mn
1 PDAMulti 1/220nm4nm

Integration Result

PDA Chl 220mm 4nm
Peak# Ret. Tune Height Height % USP Width Area Area %
1 8.615 1238748 100.000 0.098 5088810 100.000

Compound 6
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Compound 7 (Inhibitor M7)

Synthetic Pathway:

(Boc),0/NaOH PhCH,Br/K,CO;3 TEA
H,N™ "COOH 1,4-dioxane/H,O  BocHN™ ~COOH DMF BocHN™ ~COOBn CH.Cl, H,N” >COOBn
0
BocHN COOH BocHN\/U\ TFA \/U\ BocHN COOH
~ "N” “cooen H2N
EDCI/HoBY/Et;N/CH,Cl, CHxCl, COOBN  EDCI/HOBYEt;N/CH,Cly
WCOOH
J\W“JOL TPA
N - = -
BocHN I COOBn CH,Cl FN COOBn  LATU/DIEACH,CI,
o H,/PdIC
N COOBnN N COOH
/l H // H
_N o-

o) (0]

»\/Y\)J\OB

HN i

R NH, /'\ﬂ/ \/U\ \/\/U\
HATU/DIEA/CH,Cl, QNH

o

~

M7

Compound 7

S54



IH NMR (400 MHz, DMSO-ds):

5 8.66 (d, J = 7.6 Hz, 1H), 8.54 (m, 2H), 7.50-7.64 (m, 1H), 7.25 -7.44 (m, 10H), 6.88 (m, 1H),
6.55 (s, 1H), 5.80 - 6.15 (m, 1H), 5.56 (d, J = 8.1 Hz, 1H), 5.17 (s, 2H), 4.47 -4.67 (m, 2H), 4.18 -
4.34 (m, 1H), 2.84 -3.14 (m, 2H), 2.46 (s, 3H), 2.02 -2.40 (m, 2H), 1.68 -2.05 (M, 2H), 1.44 - 1.56
(m, 3H), 1.35 (d, J = 7.1 Hz, 3H), 1.19 -1.29 (m, 1H), 0.61 -0.95 (m, 7H).

=2 23 14.0E+08

13.5E+08
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i - LJ!"L H0.0E+00
OO OO OO —O O
= Attt ittt
15 13 1m 9 8 7 6 5 4 3 2 1 0 -1 3
f1 (ppm)
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13C NMR (101 MHz, DMSO-de):
5178.79, 178.74, 178.58, 171.93, 171.74 , 169.82, 165.85, 159.06, 158.75, 150.37, 138.87, 136.61,
128.93, 128.55 (2), 128.45 (2), 127.56 (2), 127.34 (2), 119.77, 101.78, 66.00, 56.16, 49.08, 47.76,

41.17, 37.90, 35.35, 24.79, 23.23, 23.00, 22.49, 22.22, 21.71, 18.44, 12.29.
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ESI-MS:

Calculated mass for [C3gHsNsOsNa, M+Na]*: 737.33 Found: 737.48.

NT-S20161118-060

20161121-M7 11 (0.182) Cm (10:14) 1: Scan ES+
100 737.48 2.99¢7
738.50
LIRS
142.11 715.46 [739.56 1452.87
37728 1453.91
o Ll mlx. 274L'32 | 53439  663.32 | | 7408182044 988.85 1092.53 1248.78 1449.14 o
T i T T T i T T T T T T T T T T T T T T T T T

100 200 300 400

500 600 | 700 800 900 1000 1100 1200 1300 ' 1400
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Analytic HPLC:

Purity: 97.2%

Chromatogram
mAU
£y PDAMltt 1
1000+
750
500
250 ‘
| o ,y___ji?\l—k—-*”/“lf_
|
f
v
B AL S s B B e B L B e B B e B BRSNS S s e o B R
1 2 3 4 5 6 7 8 9 10 2 13 14 15
min
1 PDA Multi 1/220nm 4nm
Integration Result
PDA Chl 220mm 4nm
Peak# Ret. Time Height Height % USP Width Area Area %
1 9.809 44786 4.243 0.098 109264 2.745
2 9.909 1010792 95.757 0.095 3870848 97.255

Compound 7

S58



Compound 8 (Inhibitor M8)

Synthetic Pathway:

o) H o) H o) 0] H ] b 0O
N N LiOH/THF/H,0
o-N 0 A O u. o-N o A 0 .
2N QNH 2N QNH
o] o]
2
o] y O = o]
\MNJYNQLN oL,
04“1 O N I G Hm
AN “QNH B

o]

o
F

DIEA/HATU

M8

Compound 8
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IH NMR (400 MHz, DMSO-ds):

58.49 -8.64 (m, 2H), 8.15 (d, J = 8.8 Hz, 1H), 7.95-8.04 (m, 1H), 7.91 (d, J = 8.9 Hz, 1H), 7.55 (s,
1H), 7.24 -7.35 (m, 2H), 7.09-7.19 (m, 2H), 6.53 -6.63 (M, 2H), 5.92 -6.00 (M, 1H) 5.75 (s, 1H),
4.46-4.58 (m, 2H), 4.29 -4.34 (m, 2H) ,4.17 4.26 (m, 1H), 3.01 -3.18 (m, 2H), 2.47 (s, 3H), 2.23 -
2.34 (m, 1H), 2.04 -2.17 (m, 1H), 1.87 -2.00 (m, 2H), 1.56-1.67 (m, 2H), 1.34-1.48 (m, 3H), 1.31

(d, J = 7.1 Hz, 3H), 0.89-0.92 (m, 3H), 0.81 - 0.85 (m, 9H).

l}:wttpg:a;; i Lo b i e o e b e b e i i et [f-2ETus
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e o [ T ] fj@\ .
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13C NMR (101 MHz, DMSO-dé):
§178.76, 172.02, 171.74, 171.04, 165.21, 159.07, 158.65, 151.93, 139.64, 128.51(t,C-F), 125.37,
120.04, 115.78(2), 115.57(2), 101.78, 71.60, 57.86, 51.88, 49.12, 47.76, 38.00, 34.84, 30.89, 29.48,

27.79, 24.73, 23.08, 22.55, 22.39, 19.52, 18.54, 14.41, 12.29.

E EEE s BE = = EE EZEE = = w mmossphrzomzoooe o
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ESI-MS:

Calculated mass for [C3sHsN7O7Na, M+Na]*: 720.35 Found: 720.49.

NT-S20161118-061

20161121-M8 12 (0.200) Cm (10:14) 1: Scan ES+
720.49 4.98e7
100
m = 721.48
69850 1418.87
14213 30517 38874 41932 61963694@ 2% s06.4 1395.87
o bl : - 8860440 | : 106648 1188.06 : l 1420.93
T T T T T T T | T T T T T T T

rrrrT T T T T UASARARABAN)
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
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Analytic HPLC:

Purity: >99.9%

Chronatogram
mAU
1250 S PDA Multi ]
2
1000+ P
750+
500+
250+
| I [
S e e e ———
o I |f~_ B—
I/
R B T L B e e T L LA B S e DO S S A LA N AN A o B A S
1 2 4 5 6 7 8 2 15
mn
1 PDAMult 1/220nm4nm
Integration Result
PDA Chl 220m 4nm
Peak# Ret. Time Height Height % USP Width Area Area %
1 8.500 1160024 100.000 0.087 3943231 100.000

Compound 8

S63



Compound 9 (Inhibitor M9)

Synthetic Pathway:

0 e y o o e y o
\‘(/\)LNHN\)J\N NI HCI-NH,OH MN N\_)LN N\_/\)J\NIOH
N N : /\© —_— H :OH : H
o-N 0 AL O /'.QNH TEA/CH,OH o-N ° A ° ""QNH

0] 0]

M9

Compound 9
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IH NMR (400 MHz, DMSO-ds):

5 8.56 -8.63 (M, 1H), 8.03 (m, 2H), 7.90 (d, J = 8.7 Hz, 1H), 7.47 -7.57 (m, 1H), 6.55 (s, 1H), 4.47
-4.55 (m, 1H), 4.16 -4.27 (m, 2H), 3.68 -3.94 (m, 1H), 3.57 (d, J = 3.4 Hz, 1H), 3.14 (m, 1H), 2.98
-3.05 (m, 1H), 2.69 -2.89 (m, 1H), 2.46 (s, 3H), 2.16 -2.41 (m, 2H), 2.01 -2.13 (m, 1H), 1.89 -1.99

(m, 1H), 1.71 -1.87 (m, 1H), 1.37 -1.61 (m, 5H), 1.30 (d, J = 7.0 Hz, 3H), 0.78 -0.94 (m, 13H).
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13C NMR (101 MHz, DMSO-ds):
5179.04, 178.56, 172.99, 172.87, 172.03, 171.75, 171.15, 159.07, 158.69, 158.64, 101.78, 62.25,
57.82, 55.37, 52.02, 49.15, 48.28, 41.00, 37.64, 33.12, 31.30, 27.90, 24.69, 23.16, 22.23, 19.51,

18.49, 12.29.
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ESI-MS:

Calculated mass for [C2sH43N70sNa, M+Na]™ : 628.31 Found: 628.45.

NT-520161118-062

20161121-M3 14 (0.234) Cm (11:14) 1: Scan ES+
100 628.45 42467
LIS
506.56 629.58 1233.87
142.14 630.64 1236.91
600.45 705.57 1211.91
o ] 18804 5433 39326 J . 777.00 92867 103740 d1268.73 136069
T I T T T T T T T T T 1 i T T T T T T

100 | 200 | 300 @ 400 500 600 = 700 @ 800 900 @ 1000 1100 = 1200 ' 1300 1400 '
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Analytic HPLC:

Purity: 99.5%

Chromatogram
mAU
; PDA Mulfi 3|
@
300+
250+
200
150+
100+
501 ‘
|| =2
] RS S
o |, S 25 VL — —
1 2 4 5 6 7 8 9 10 11 12 13 14 15
min
1 PDA Multi 3/ 254nm 4nm
Integration Result
PDA Ch3 254nm 4nm
Peak# Ret. Time Height Height % USP Width Area Area %
1 6.937 303138 99.413 0.116 1402278 99.572
2 7.145 1791 0.587 0.082 6026 0.428

Compound 9
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Compound 10 (Inhibitor M10)

Synthetic Pathway:

(Boc),0/NaOH PhCH,Br/K,CO3 TFA
oo _—_— —_—
H,N™ “COOH 1,4-dioxane/H,0  BocHN™ ~COOH DMF BocHN™ ~cooBn  CHxCl, H,N” >COOBn

9

o . 1

BocHN™ “COOH TFA BocHN” “COOH
BocHN N~ >COO0Bn HoN
EDCI/HoBY/Et;N/CH,Cl, H CHCl N "COOBn  EDCIHOBYE;N/CH,Cl,

WCOOH
o) /

0
_—
BocHN T N“coosn CH,Cl HoN T N“CO0BN  iatu/DIEACH,C,

H,/Pd/C
\(\HL | COOBn \(/ﬁ)L E N~ “COOH

o-N
o
HN \/
7 /
HATU/DIEA/CH,Cl, G=N

M10
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IH NMR (400 MHz, DMSO-ds):

58.51-8.62(m, 1H), 8.20-8.28 (M, 1H), 8.02-8.11 (m, 1H), 7.88-7.99 (m, 1H), 7.61 (d, J = 21.3 Hz,
1H), 7.34-7.42 (m, 5H), 6.92 (m, 1H), 6.55 (s, 1H), 5.92 (m,1H), 5.10-5.18 (m, 2H), 4.44 -4.60 (m,
2H,), 4.10-4.32 (M, 2H), 2.99 -3.19 (M, 2H), 2.47 (s, 3H), 2.20-2.37 (m, 1H), 1.93 -2.18 (m, 2H),
1.76 -1.93 (m, 1H), 1.39 -1.70 (m, 14H), 1.36 (d, J = 5.3 Hz, 1H), 1.29 (d, J = 7.0 Hz, 3H), 0.89

(d, J = 6.7 Hz, 3H), 0.81 (d, J = 6.3 Hz, 3H).

GF-20160307-0H 2B H2E25: & 5 FHRRES EEET 2 EEURILAANRZ R2EZgs ES BYRE EEEEEEE L EEE

Sty e o ot w 0 1T REETT W ] SRS WY U S e TIE5, 3 OF 08
F2.8E+08

L2.6E+08
o L2 4E+08

. O 12, 2E+08
*J\vj\n/ \/L xﬂ/ \)J\ - °v© L2 0E+08
s © L1.8E+08

L1.6E+08
L1.4E+08
L1.2E+08
L1.0E+08
-8.0E+07
L6.0E+07
L4.0E+07

F2.0E+07

9.5

AR

+0.0E+00

(S
Lo
o
202 g

s W T T
g s sEs F-2.0E+07

3

OB —

tn
(= AN T
tn

Tuos g

e Lo g
Loo L
Jrw 3
L05 -3

~ |Lw g

5.5 4.5 3.5 2.5 1.5 0.5
fl (ppm)

Compound 10

S70



13C NMR (101 MHz, DMSO-ds):
5178.81, 172.12, 171.92, 171.75, 170.99, 165.86, 159.07, 158.59, 150.53, 136.60, 128.91(2),

128.53, 128.45(2), 119.74, 101.77, 66.00, 57.29, 51.94, 49.05, 47.75, 41.17, 37.99, 35.49, 29.45,

28.53, 27.75, 26.31(2), 26.04(2), 24.72, 23.10(2), 22.33, 18.55, 12.29.
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ESI-MS:

Calculated mass for [C3gHs2NsOsNa, M+Na]* : 743.36 Found: 743.51.

NT-520161118-063

20161121-M10 11 (0.182) Cm (10:13) 1: Scan ES+
74351 4.07e7
100
744.54
LIES
1464.93
14211 [ 1466.92
. 380.28 E
olitetuil, 2t025 928 49712 61981 oo 45 | | 7045 86278 110121 120181 waais |0
T 1 T T T T T 1 T T T T T T T T T T T T T 1 T T T T T T T
100 200 300 400 500 600 700 &0 900 1000 1100 1200 1300 1400
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Analytic HPLC:

Purity: 99.1%

Chronmtogram
mAU

PDA Multi 3

10.181

250

25

1754

1504

125

504 ‘

254
o \ — . % [

e e A B e e i B e e e L o B . e e e s s e o
1 2 3 4 5 6 7 8 9 10 11 12 13 14

min
1 PDAMulti 3/ 254nm 4nm

Integration Result

PDA Ch3 254nm 4nm
Peak# Ret. Time Height Height % USP Width Area Area %
1 10.023 832 0.330 0.055 1955 0.247
2 10.098 1992 0.791 0.099 4827 0.609
3 10.181 248949 98.878 0.083 785731 99.144

Compound 10
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Compound 11 (Inhibitor M11)

Synthetic Pathway:

/(k (Boc),0/NaOH f\ PhCH,Br/K,CO3 ﬁ\ TFA
LN~ “COOH 1,4-dioxane/H,O  BocHN ’

COOH DMF BocHN™ ~cooBn  CHCl,

WCOOH /8\ 0 ﬁ\
- w COOBn H2/Pd/C \(\’HLH COOH
o~

HATU/DIEA/CH,Cl,

WM/¢M

oF

o-N

HATU/DIEA/CH,Cl,

o NH

M11

Compound 11
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IH NMR (400 MHz, DMSO-ds):

5 8.58 (d,J=8.0 Hz, 1H), 8.30 (d, J = 8.4 Hz, 1H), 7.59 (s, 1H), 7.38 (s, 5H), 6.96 — 6.89 (m, 1H),
6.56 (s, 1H), 5.89 (d, J = 15.2 Hz, 1H), 5.16 (5, 2H), 4.58 — 4.45 (m, 2H), 3.15 — 3.06 (M, 2H), 2.45
(s, 3H), 2.36 — 2.28 (m, 1H), 2.14 — 2.05 (m, 1H), 1.72 — 1.47 (m, 6H), 0.91 (d, J = 6.3 Hz, 3H),

0.87 (d, J = 6.2 Hz, 3H).
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13C NMR (101 MHz, DMSO-ds):
5178.77,171.77,171.57,165.87,, 159.20, 159.11, 150.46 , 136.61 , 128.92(2) , 128.54(2),128.44

119.88,101.84, 66.00, 63.36 ,52.26 , 48.16, 38.08 , 35.15, 27.75, 24.91 , 23.35(2), 21.96, 12.28.
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ESI-MS:

Calculated mass for [C27H3sN4Os, M+H]" : 511.26 Found: 511.39.

NT-S20160912-008

20160912-XY-20160912-04M 12 (0.200) Cm (12:18) 1: Scan ES+
511.39 1.72e7
100
[ 8
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ol 202e 282 923 sl (7 [P 0647995 ssnes 1070 | 1osses
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Analytic HPLC:

Purity: 98.5%

w
v
=

Chronmtogram

S s u
5 .5 8 8 8 % 8 8 &8

R T

PDA Mult: 3

9.543

0453 ——

PDA Multi 3/ 254nm 4nm

L e e L s e ey o e sy o e
12 13 14 15
min

Integration Result

PDA Ch3 254mm 4nm
Peak# Ret. Time

1 9.453
2 9.543

Height
7440
502739

USP Width
1.458 0.096
98.542 0.084

Height %

Area
25704
1721695
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Compound 12 (Inhibitor M12)

Synthetic Pathway:

O
f\ H2/Pd/C o H o
N
H

COOBn J

pd
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>=
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z
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z
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IH NMR (400 MHz, DMSO-ds):

8 8.59 (d, J = 7.5 Hz, 1H), 8.19 (d, J = 8.7 Hz, 1H), 8.05 (d, J = 7.8 Hz, 1H), 7.93 (d, J = 8.8 Hz,
1H), 7.57 (s, 1H), 6.74 (m, 1H), 6.55 (s, 1H), 5.73 (d, J = 15.8 Hz, 1H), 4.47 -4.58 (m, 2H), 4.26
(m, 1H), 4.16 -4.22 (m, 1H), 2.97 -3.19 (M, 2H), 2.47 (s, 3H), 2.23 -2.31 (m, 1H), 2.05 -2.13 (m,
1H), 1.81-1.99 (m, 2H), 1.50 -1.67 (m, 3H), 1.43 (s, 9H), 1.30 (d, J = 6.9 Hz, 3H), 1.20 -1.26 (m,

2H), 0.89 -0.92 (m, 3H), 0.81 -0.85 (m, 9H).
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13C NMR (101 MHz, DMSO-ds):
5179.11, 172.26, 171.89, 171.12, 165.46, 158.96, 158.86, 148.81, 148.66, 121.73, 101.72, 80.48,
58.02, 51.92, 49.21, 47.68, 41.76, 41.03, 38.05, 31.11, 28.15, 27.68, 26.92, 24.69, 23.06, 22.23,

19.46, 18.47, 18.27, 12.23(3).
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ESI-MS:

+ . .
Calculated mass for [C32Hs0NeOsgNa, M+Na]*: 669.36 Found: 669.53.
NT-S20161118-065
20161121-M12 12 (0.200) Cm (10:14) 1: Scan ES+
669.63 4.11e7
100
LIS 315.21 670.60
666.76 131585
L 571,56 990.18 1318.07
307.23| [36.54 591.53 \ ) 939_4%990.97 1313.24
G\u‘l \‘142“11 T T ? T T \488I32 T l\ ™ T 746-\/2 T T T T T T 1\18076 T T 3\319?3 \1452"0“8/2
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
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Analytic HPLC:
Purity: 99.4%

Chrommatogram
mAU

9.162

175

150+

1254

77

504

PDA Mulf1 3|

=)
w
-
w
o
-
=)
o

1 PDAMulti 3/ 254nm 4nm

e LA e e s e s s e s e )
N

15
min

Integration Result

PDA Ch3 254nm 4nm
Peak# Ret. Time Height Height % USP Width Area
1 9.162 223298 99.373 0.082 719333
2 9.317 1410 0.627 0.075 3863

Compound 12
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Compound 13 (Inhibitor M13)

Synthetic Pathway:

7
O—N
QNH Q
o) 0
P H 2 H
OCN N
oo™ uJY s
THF o-N @ A Q
NH
o)
M13

Compound 13
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IH NMR (400 MHz, DMSO-ds):

58.60 (d, ] = 7.5 Hz, 1H), 8.14 (d, J = 8.8 Hz, 1H), 7.98 — 8.02 (m, 2H), 7.91 (d, J = 8.9 Hz, 1H),
755 (s, 1H), 6.55 (5, 1H), 6.47 — 6.52 (M, 1H), 5.87 (d, J = 14.3 Hz, 1H), 4.45 — 4.54 (m, 2H), 4.17
—4.26 (m, 2H), 3.10 — 3.17 (m, 4H), 2.47 (s, 3H), 2.24 — 2.29 (m, 1H), 2.09 — 2.14 (m, 1H), 1.89
~1.96 (M, 2H), 1.57 — 1.63 (M, 2H), 1.35 — 1.43 (m, 3H), 1.30 (d, J = 7.1 Hz, 3H), 1.01 — 1.05 (m,

3H), 0.90 (d, J = 6.5 Hz, 3H), 0.82 — 0.85 (m, 9H).
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13C NMR (101 MHz, DMSO-ds):
§179.53 ,172.57,172.36, 172.05, 171.36 , 165.35 , 159.14 , 158.86 , 143.07 , 123.74 , 101.67 ,
65.64 ,58.27 ,51.91 , 49.37 , 47.63 , 40.74 , 38.05 , 35.56 , 34.00 , 30.96 , 27.77 , 24.62 , 23.29 ,

21.81,19.37,18.42,18.05, 14.94 ,12.19.
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ESI-MS:

Calculated mass for [C3oH47N7O7Na, M+Na]*: 640.34 Found: 640.47.

NT-S20161118-066

20161121-M13 11 (0.182) Cm (8:12) 1: Scan ES+
1004 640.47 2.87e7
1258.85
RS 81847 4162
32877 1259.95
946 61
32053 542.58 1255.4011260.93
: ) 717.64
ol 14200 27438 T aga 0 1335 1T 89173 1'947'56 L 1342.84 143779
ARANRARRE L R N R LR R AR LR AR AR RS T T T T UASARRRASUSARE RERE

100 200 | 300 400 @ 500 = 600 700 | 800 900 1000 1100 1200 1300 1400
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Analytic HPLC:
Purity: 98.8%

Chronmtogram
mAU

PDA Mult: 3|

7367

350+

300+

250+

1501

100+

50 ‘

B e B s e e e e e
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
min

1 PDA Mulfi 3/ 254nm4nm

Integration Result

PDA Ch3 254nm 4nm

Peak# Ret. Time Height Height % USP Width Area Area %
1 7.094 3604 1.034 0.089 11968 1.181
2 7.367 345117 98.966 0.077 1001430 98.819

Compound 13
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Compound 14 (Inhibitor M14)

Synthetic Pathway:

o} o) f\ o) o}
H H,/Pd/C H
H H H ] H i H
0 ~_ o-N 0 AL

\]

0 0 J\
HNW © o Hof H 0
\/= NH; \M NJﬁ( N \)J\ N N \/\)J\OJ\
‘\1 H 5§ & H g E
HATU/DIEA/CH,Cl, o~ P "«E%NH

0]
M14

Compound 14

S89



IH NMR (400 MHz, DMSO-ds):

5 8.58 (d,J = 7.5 Hz, 1H), 8.20 (d, J = 8.7 Hz, 1H), 8.04 (d, J = 7.5 Hz, 1H), 7.92 (d, J = 8.8 Hz,
1H), 7.57 (s, 1H), 6.82 (m, 1H), 6.55 (s, 1H), 5.81 (d, J = 15.8 Hz, 1H), 4.94 (m, 1H), 4.48 -4.58
(m, 2H), 4.12 -4.31 (m, 2H), 3.02 -3.18 (M, 2H), 2.47 (s, 3H), 2.10 -2.33 (m, 2H), 1.92 -1.98 (m,
1H), 1.78 -1.90 (m, 1H), 1.53 -1.68 (m, 2H), 1.40 -1.50 (m, 3H), 1.30 (d, J = 7.1 Hz, 3H), 1.21 (d,
J=6.0 Hz, 6H), 0.89 -0.93 (M, 3H), 0.81 -0.86 (M, 9H).
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13C NMR (101 MHz, DMSO-ds):
8178.77, 172.11, 172.03, 171.74, 171.04, 165.53, 159.06, 158.66, 149.61, 120.48, 101.78, 67.71,
57.87, 51.86, 49.12, 47.73, 41.19, 38.00, 35.45, 31.25, 30.89, 29.47, 27.81, 24.72, 23.16, 22.29,

22.08, 19.53, 18.53, 18.44, 12.29.
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ESI-MS:
Calculated mass for [Ca1H4sNsOsNa, M+Na]* : 655.34 Found: 655.50.

NT-520161118-067

20161121-M14 14 (0.234) Cm (14:16) 1: Scan ES+
655.50 4.39e7
100
m 656.56 1288.86
633.50
336.20 1289.98
315.15 657.54 969.08
732.65 1285.28
S |33688 43712 52304 1 . 79103 961.27. | 97139103755 o013 etz
T T T T T T T T T T T T T T T T T T T T T T T T T
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
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Analytic HPLC:
Purity: 98.6%

Chronmatogram
AU

8.668

'

N

PDA Muilti 3|

1 2 3 4 5 6 7 8 9 10 1 12

1 PDA Multi 3 / 254nm 4nm

LI e s s s . e s e s B S e s e s e s e s L
2

15
min

Integration Result

PDA Ch3 254nm 4nm

Peak# Ret. Time Height Height % USP Width Area Area %
1 8.514 5404 1.528 0.079 15447 1.344
2 8.668 348344 98.472 0.083 1133682 98.656
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Compound 16 (Inhibitor M18)

Synthetic Pathway:

0 0 0 0 o] 0
H H H H
N N =¥ LiIOH/THF/H,0
o-N o A o . o-N o = 0 .
% QNH 7% 'QNH

(6] (6]
Br
. o H o H (0]
\@ANJ\NN%N G
H o i H o é,
,, i

M18

Compound 16
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IH NMR (400 MHz, DMSO-ds):

8 8.59 (d, J = 7.5 Hz, 1H), 8.23 (m, 1H), 8.05 (d, J = 7.4 Hz, 1H), 7.92 (d, J = 8.8 Hz, 1H), 7.57
(s, 1H), 7.37 -7.45 (m, 2H), 7.13 -7.25 (m, 2H), 6.89 (m, 1H), 6.55 (s, 1H), 5.87 -5.90 (m, 1H),
5.85 (d, J = 5.7 Hz, 1H), 4.41 -4.64 (m, 2H), 4.14 -4.31 (m, 2H), 3.00 -3.19 (M, 2H), 2.47 (s, 3H),
2.22-2.34 (m, 1H), 2.03 -2.20 (M, 1H), 1.80 -1.99 (m, 2H), 1.60 -1.70 (m, 1H), 1.37 -1.58 (m, 7H),

1.30 (d, J = 7.1 Hz, 3H), 0.87 -0.94 (m, 3H), 0.78 -0.85 (m, 9H).
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13C NMR (101 MHz, DMSO-ds):
5178.76, 172.09, 171.74, 171.04, 165.21, 159.07, 158.65, 151.93, 139.64, 128.51 (d,C-F), 125.37,
120.04, 115.78 (2), 115.57 (2), 101.78, 71.60, 57.86, 51.88, 49.12, 47.76, 41.18, 38.00, 34.84,

31.27, 30.89, 29.48, 24.73, 23.08, 22.55, 22.39, 21.49, 19.52, 18.45, 12.29.
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ESI-MS:

Calculated mass for [CasHasFNsOsNa, M+Na]*: 735.35 Found: 735.51.

NT-520161118-069

20161121-M18 10 (0.165) Cm (10:13) 1: Scan ES+
100 735.51 3.58e7
- 736.52
31523 732.66 1448.85
-£2335.76
737.63 1450.08
199.14 336.61 5914229 33 1089.21 144546
o . E 393.40 49674 | " g1244 977.71 |_1091.54 1183.60 1285.63 146%%2
T T T T T T T T T T T T T T T T T T T T T

T T U T T
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
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Analytic HPLC:

Purity: 96.1%

Chromatogram
mAU
= PDA Mt 1
1250+ }‘f
1000+
7504
500+
2504
o
! 2.3
3[ |
I Al | Iy
&‘J",————— -
|
L e LI A o e o o e e L B o e B e L o o e T B B o e e e O A N
1 2 3 4 5 6 7 8 2 15
min
1 PDAMulti 1/220nm4nm
Integration Result
PDA Chl 220nm 4nm
Peak# Ret. Time Height Height % USP Width Area Area %
1 9.605 6792 0.534 0.080 19875 0.352
2 9.857 1211930 95.268 0.106 5434092 96.159
3 9.973 53411 4.199 0.111 197185 3.489
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Compound 17 (Inhibitor M19)

Synthetic Pathway:

0 0 0 0 0 0

H H H H

N N\ LIOH/THF/H,0

o-N o A o . -N 0 _A 0 .
&y QNH © 7% 'QNH
0 0

DIEA o-N i (0] /=\ i 0 %
'QNH

M19

Compound 17
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IH NMR (400 MHz, DMSO-ds):

5 8.58 (d, J = 7.5 Hz, 1H), 8.18 -8.31 (m, 1H), 8.05 (d, J = 6.8 Hz, 1H), 7.92 (d, J = 8.8 Hz, 1H),
7,57 (s, 1H), 7.32 -7.39 (m, 5H), 6.89 (m, 1H), 6.55 (s, 1H), 5.84 -5.91 (m, 2H), 4.48 -4.59 (m,
2H), 4.16 -4.28 (m, 2H), 3.01 -3.18 (m, 2H), 2.47 (s, 3H), 2.25 -2.34 (m, 1H), 2.06 -2.13 (m, 1H),
1.82-1.98 (m, 2H), 1.55 -1.68 (m, 2H), 1.45 -1.51 (m, 6H), 1.30 (d, J = 7.1 Hz, 3H), 0.92 (d, J =

6.2, 4.7 Hz, 3H), 0.81 -0.85 (m, 9H).
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13C NMR (101 MHz, DMSO-ds):
5178.77, 172.02, 171.74, 171.04, 165.25, 159.07, 158.65, 150.29, 142.19, 128.90(2), 128.23(2),
126.28, 126.20, 120.10, 101.79, 72.19, 57.83, 51.88, 49.12, 47.76, 41.19, 38.00, 31.29, 27.79,

24.74, 23.05, 22.68, 22.61, 22.43, 22.36, 19.52, 18.55, 18.45, 12.30.
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ESI-MS:

Calculated mass for [C3sHsoNsOgNa, M+Na]*: 717.36 Found: 717.49.

NT-S20161118-070

20161121-M19 18 (0.304) Cm (12:20) 1: Scan ES+
100 71749 2.99¢7
. 718.53
141287
695.56 1414.01
$1528535.75 59140 1 71961 1400.73
30317, | [ _a67.52437.39 | W 866 10819 110168 Ipaaet
T

T T T T T T T T T T T T T T T T T T T T T T T T T miz
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Analytic HPLC:

Purity: >99.9%

mAU

Chromatogram

45

L8

35

LT

R

250+

15

LT

. B

5

Tl T

PDA Mulfi 3

9.732

1 PDAMulti 3/ 254nm4nm

L e o s e B e B s B AL e s s e
5 6 7 8 9 10 11 12 13 14 15
min

Integration Result

PDA Ch3 254mm 4nm
Pealc#t Ret. Time
1 9.732

Height
442076

USP Width Area
0.083 1468938

Area %
100.000

Height %
100.000
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Compound 18 (Inhibitor M25)

Synthetic Pathway:

(0] (0] (0] (0] (0] (0]
H H H H
N N X LiOH/THF/H,O
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on H o A H g ! /\W::j\
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AN [;\NH 0
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IH NMR (400 MHz, DMSO-ds):
58.58 (d, J = 7.5 Hz, 1H), 8.22 (d, ] = 8.7 Hz, 1H), 8.03 (d, J = 7.7 Hz, 1H), 7.92 (d, ] = 8.8 Hz,
1H), 7.56 (s, 1H), 7.32 (d, J = 8.6 Hz, 2H), 6.93 (d, J = 8.6 Hz, 2H, ), 6.84 — 6.91 (m, 1H), 6.55 (s,
1H), 5.86 (d, J = 15.7 Hz, 1H), 5.08 (s, 2H), 4.48 — 4.57 (m, 2H), 4.16 — 4.28 (m, 2H), 3.75 (s, 3H),
3.00 — 3.16 (M, 2H), 2.47 (s, 3H), 2.25 — 2.33 (m, 1H), 2.05 — 2.13 (m, 1H), 1.81 — 1.96 (m, 2H),
1.53 — 1.67 (m, 2H), 1.42 — 1.50 (m, 3H), 1.30 (d, J = 7.1 Hz, 3H), 0.89 (d, J = 6.5 Hz, 3H), 0.80
—0.84 (m, 9H).
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13C NMR (101 MHz, DMSO-ds):
§ 178.76 , 172.10 ,172.02,171.74, 171.04 , 165.90 , 159.67 , 159.07 , 158.66 , 150.27 , 130.47 ,
128.50(2) , 119.92(2), 114.31, 101.78 , 65.85 , 57.87 , 55.58 , 55.37 , 51.85 , 49.12 , 47.77 , 41.17 ,

37.99,3544,31.26,27.81,24.71,23.12,22.31,19.50, 18.52, 18.44 , 12.29.
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ESI-MS:

Calculated mass for [CasHs0NsOgNa, M+Na]™ : 733.35 Found: 733.50.

NT-S20161118-071
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Analytic HPLC:

Purity: 98.6%

Chronmtogram

mAU
] S PDA M |
12504 ‘3
1000+
750+
500 |
2501 ‘
] I)L )
p -
i ‘ X o J—
Y S WP el
0+ 777Jlf77 -
b |
T T e — T T T T T T
2 1 5 7 2 15
nin
1 PDA Multi 1/ 220nm4nm
Integration Result
PDA Chl 220nm 4nm
Peak# Ret. Time Height Height % USP Width Area Area %
1 19005 1.520 0.102 54776 0.916
2 1223330 97.821 0.107 5898721 98.665
3 8248 0.660 0.078 25029 0.419
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