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'H and "C NMR Spectrum of Compound 4a (500 MHz, CDCl;)
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"H and “C NMR Spectrum of Compound 4b (500 MHz, CDCl5)
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HAME DL129
EXPNO 2
PROCNO 1
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Date_ 20160226
Time 20.37
INSTRUM apect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
£ 65536
SOLVENT DMSO
NS s12
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 204.46
oW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 =
100.6479769 MHz
13C
10.62 usec
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1 mmmmmem== CHANNEL 2 ========
SFO2 400.2316009 MHz
NUC2 1H
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PCPD2Z 0.00 usec
1 PLWZ 12.00000000 W
f PLW1Z 0.24083000 W
(N ' 1 PLW13 0.19508000 W
1
F2 - Processing parameters
I Jj I l S1 32768
SF 100.6379135 MHz
3 | = B | WOW EM
S58 o
LB 1.00 Hz
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'H and "C NMR Spectrum of Compound 4¢ (400 MHz, DMSO-dg)
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Current Data Parameters
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3
EXPNO 1
PROCNO 1
F2 = Acquisition Parameters
Date_ 20160226
Time 16.28
INSTRUM apect
PROBHD S mm PABBO BB/
PULPROG zg30
T 65536
SOLVENT €DC13
NS 16
DS 2
SHH 8012.820 Hz
) FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 72.51
D 62.400 usec
DE 6.50 usec
TE 298.8 K
D1 1.00000000 sec
TDO 1
mmememmee CHANNEL ] ==se====
SFO1 400.2324716 MHz
NUC1 1H
Pl 12.75 usec
PLW1 12.00000000 W

F2 - Processing parameters
51 65536

5F 400.2300041 MHz

WOW EM
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W | =
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AQ 1.3631488 sec
RG 204.46
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i DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
00 1
messsses CHANNEL fl ssccsae
5FO1 100.6479763 MHz
NUC1 13C
Pl 10.62 usec
PLW1 54.00000000 W
memmsees CHANNEL [2 =sscsces
SFO2 400.2316009 MHz
KUC2 1H
CPOPRG([2 waltzlé
“PD2 20.00 usec
PLWZ 12.00000000 W
PLW12 0.24083000 W
PLW13 0.19508000 W
'u F2 = Processing parametera
81 32768
SF 100.6379135 MHz
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558 o
T T T T T T T T T LB 2.00 Hz
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'H and °C NMR Spectrum of Compound 4d (400 MHz, CDCls)
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"H and ”C NMR Spectrum of Compound 4e (400 MHz, DMSO-dg)
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1
———————— CHANNEL f] s=ssses=
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NUC1 13C
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| mmmmmmm= CHANNEL f2 ========
1! i [ SFOZ 400.2316009 MHz
1 | | Nucz 1M
CPDPRG(2 waltz16
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! PLW2 12.00000000 W
I PLW1Z 0.24083000 W
PLW13 0.19508000 W
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'H and “C NMR Spectrum of Compound 4f (400 MHz, CDCls)
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'H and ”C NMR Spectrum of Compound 4¢ (500 MHz, CDCl5)
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'H and C NMR Spectrum of Compound 4h (500 MHz, CDClI5)
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Current Data Parameters
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—
o
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TE 294.4 K
m 1.00000000 sec
D0 1
memmmmmn CHANNEL f1 mesmmees
1 SFOL 400.2324716 MHz
NUCL 1H
! Pl 12.75 usec
| PLWL 12.00000000 W

F2 - Processing parameters
51 65536
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NAME DL-139
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F2 = Acquisition Parameters
Date_ 20160630
17.02
NSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TO 65536
SOLVENT (=]
NS 465
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 204.46
oW 20.800 usec
DE 6.50 usec
TE 295.2 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
i mmsmsmsmee CHANNEL f1 ===s=a==
. SFO1 100.6479769 MHz
NUC1 13¢
P1 10.62 usec
PLW1 54.00000000 W
mmsssses CHANNEL f2 ===sss=s
SFO2 400.2316009 MHz
HUC2 1H
CPDPRG[2 waltzlé
I PCPD2 90.00 usec
i ! PLWZ 12.00000000 W
' PLW12 0.24083000 W
by ! ! PLW13 0.19508000 W
]
! | F2 - Processing parameters
s1 32768
I N J‘_ SF 100.6379135 MHz
WM EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T Pc 1.40

'H and C NMR Spectrum of Compound 4i (400 MHz, CDCl;)
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"H and “C NMR Spectrum of Compound 4j (500 MHz, CDCl5)
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Current Data Parameters
HNAME

DL-141
EXPNO 1
PROCNO 1
i F2 - Acquisition Parameters
o Date_ 20160216
Time 0.34
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
T 65536
SOLVENT €DC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 89.69
oW 62.400 usec
DE 6.50 usec
TE 296.9 K
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TDO 1
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| NUC1 1H
Pl 12.75 usec
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(| s1
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i| B WD EM
558 o
d LB 0.30 Hz
GB o
L n 1 = vy PC 1.00

I T I T T !

TAaF = Z BSIFESTLECEE TS - e - o - = o
- o - B s DGR W s s e
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1
’ Current Data Parameters
o HAME DL-141
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o o] PROCNO 1
HO = F2 - Acquisition Parameters
cl Date_ 20160216
Time 1.04
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™ 336
SOLVENT €Dc13
NS 512
bs 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 204.46
' oW 20.800 usec
DE 6.50 usec
1 TE 298.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TD0 1
£1
sFO1 100. 6479769 Mz
NUC1 13C
Pl 10.62 usec
PLW1 54.00000000 W
sessssse CHANNEL [2 =sssss==
A sFo2 400.2316009 MHz
| NUC2 1H
! ! CPDPRG[2 waltzlé
(I 1 i ! PCPD2Z 90.00 usec
PLW2 12.00000000 W
| PLW1Z 0.24083000 W
PLW13 0.19508000 W
| | F2 - Processing parameters
3
- S A sreraraee ’ 100.6372135 MHz
EM
SSB ]
T T T T T T T T T T T T T T T T T T é‘g o 1.00 Hx
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"H and “C NMR Spectrum of Compound 4k (400 MHz, CDCl3)
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Current Data Parameters

NAME oL
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F2 - Acquisition Parameters
Date_ 20160226
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THSTRUM spect
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SOLVENT
N5
DS
EWH Hz
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TE 298.7 K
D1 1.00000000 sec
TDO 1
=memmme= CHANMEL f]l ========
SFO1 400.2324716 MHz
NUC1 1H
Pl 12.75 usec
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F2 - Processing parameters
51 38
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PC 1.00
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kLl
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180

Current Data Parameters
DL

EXPNO

2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160226
Time 20.04
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG qpg3
k] 65536
SOLVENT DMS0
N5 s12
Ds 4
SWH 24038.461 H:z
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG .46
oW 20.800 usec
DE 6.50 usec
1E 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
00 1
meseesee CHANNEL f] seeseses
SFO1 100.6479769 MHz
KUC1 13C
P1 10.62 usec
PLW1 £4.00000000 W
mmmmmeee CHANNEL f2 s=ss=ees
sFO2 400.2316009 MHz
NUC2 H
CPDPRG (2 waltzlé
PCPD2 90.00 usec
PLWZ 12.00000000 W
PLW1Z 0.24083000 W
PLW13 0.19508000 W
F2 - Processing parameters
51 32768
sF 100.6379135 MHz
WOW EM
558 o
LB 1.00 Hz
GB o
PC 1.40

'H and C NMR Spectrum of Compound 41 (500 MHz, DMSO-d)
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'H and ”C NMR Spectrum of Compound 4m (500 MHz, CDCls)
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'H and "C NMR Spectrum of Compound 4n (500 MHz, CDCl5)
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HRMS Spectrum of Compound 4a
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HRMS Spectrum of Compound 4b
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HRMS Spectrum of Compound 4¢

(N -]
Foan: 22 TIC=17698112 Base=100%FS Hione=948 RAT=53

100+ 121.8695 0 N}'
o 07
HO_ J=
o
N
i R\/\N
N=N
4c
60
X
849311 1059675
40
204
2426165
o 4431742
3344315 365 3408 4531501

2 2650 152622

HRMS Spectrum of Compound 4d
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HRMS Spectrum of Compound 4e

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

MNumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Odd and Even Electron lons
52 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

N:0-5 O: 04 Na:O0O-1

=133 7 (0.176) AM (Con, 5, 80,00, Ar,5000.0,0.00,1.00) Sm (Mn, 1x1,00), Cm (4.8) TOF MS ES+
5.400+002

100 438 1194
!
o N
o
HO =
o
N 1
\___(‘\ N
N=N
26
L e T Tt e T T e T B T T R e e T T e E T e S T T e A A I e Rt LIr
437.700 437.800 437 900 438 000 438 100 438 200 438 300 438 400 438 500

pL134 S
bean 21 TIC-12066880 Bate~100%FS Mions=1150 RT=52 O. N
o
100 73982 HO J—
108.8858 o]
N
/YOV
o
80
af
0-
404 91.9328
20
1697651
140.8078 191,753 25135
2425 403 1807
FRRRPURY | WO T W | 2215855 242533458 4005 795469 255 1602 h |
1 150 200 20 30 30

S20



HRMS Spectrum of Compound 4g

Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 mDa /
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

DBE: min = -1.5, max = 50.0

Monoisotopic Mass, Odd and Even Electron lons
89 formula(e) evaluated with 1 results within limits (up to 50 best isctopic matches for each mass)
Elements Used:

C:0-23 H:0-18 N:0-6 ©O:0-6 Na:0-1
GSK-DL-135
030517-07-GSK-DL-135 21 (0.529) AM (Cen.5, 80.00, Ar.5000.0.0.00.1.00): Sm (Mn, 1x1.00): CTm (14:23)
100 497.1202 o 1
No_o NO,
HO_ )=
o
N
Z "N
N=N
4g
[/ U — R RIS —
496,800 497.000 497.200 497.400

HRMS Spectrum of Compound 4h

T

Page 1

TOF MS ES+
4.88e+002

— mz
497.600

pL 138
corc 14 TIC=12173024 Bate=100%FS HMone=1161 RAT=33

100+ 9.9

Cl

144 8697

105 9519

173813%

376 4844

191682 N5677Y v

2nsne 952 2565 372 2826

S21
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HRMS Spectrum of Compound 4i

pLTsE
Gcan 12 TIC=16272160 Base=100%FS Sions=1104 RT28

100+ 1059586

461. 2180

2785216 R w7193
0.4 AW 4074598

477.1203

2I52
2H62352 575 04743

HRMS Spectrum of Compound 4j

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

MNumber of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Odd and Even Electron lons
186 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-23 H: 017 N:0-68 ©O:0-6 Na:0-1 CI: 01
SK-GS-DL-140
110517-14-GSK-GS-DL-140 173 (4.351) AM {Cen.5. 80.00. Ar,5000.0,0.00,.1.00): Sb (1.40.00 }: Sm (Mn, 1x1.00); Cm (168:173) TOF MS ES+
2.56e+001

531.0795

100~

S22



HRMS Spectrum of Compound 4k

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Odd and Even Electron lons

686 formula(e) evaluated with 1 results within limits {(up to 50 best isotopic matches for each mass)
Elements Used:

C:0-24 H:0-21 N:0-5 0©:0-5 CI:0-1

GSK-GS-DL-141

110517-158-GESK-GS-DL-141 83 (2.087) AM (Cen.5. 80.00. Ar.5000.0.0.00.1.00): Sb (1.40.00 }: Sm (Mn. 1x1.00); CTm (83:85) TOF MS ES+
1.63e+002
100 494.1245 o I*i‘ B
no, = 2
ci i T
o —
N
4k
% -
o — —— — ~—— T ———— e - —r—— ME
493 800 494,000 494 200 494 400 494 600
5.0 L 5.0
Mass alc. Mass n PPM DBE i-FIT Formula

HRMS Spectrum of Compound 41

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5. max = 50.0
Element prediction: Off

Mumber of isotope peaks used for I-FIT = 3

Monoisotopic Mass, Odd and Even Electron lons

111 formulaie) evaluated with 1 results within limits (up to S0 best isotopic matches for each mass)
Elements Used

C:0-22 H:0-16 N:0-5 ©O:0-4 Na:0-1 CI:0-1

GSK-DL-143
240517-23-GSK-DL-143 19 (0.478) AM (Cen.5, 80.00, Ar.5000.0.0.00.1.00); Sb (1.40.00 }: Sm (Mn, 1x1.00): Tm (19:20) TOF MS ES+
1.21e+002
100 472.0768 f
o__N
HO =°
Cl -
o _
N ]
L
N=N
a1
B e e A e i
471.700 471.800 471.900 472.000 472.200 472.300 472,400 472.500

S23



HRMS Spectrum of Compound 4m

Elemental Composition Report

Page 1
Single Mass Analysis
Tolerance = 50 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off
MNumber of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Odd and Even Electron lons
48 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used
C:0-28 H:0-21 N:0-5 O:0-4 Na:0-1
DL-380
090617-06-DL-380 18 (0.377) AM (Cen.5, 80.00. Ar.5000.0,.0.00.1.00);: Sb (1.40.00 )i Sm (Mn. 1x1.00) Cm ({14:21) TOF MS ES+
4.530+002
100 514.1489

HRMS Spectrum of Compound 4n

Elemental Composition Report

Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Odd and Even Electron lons
48 formulae) evaluated with 1 results within limits {(up to 50 best isctopic matches for each mass)
Elements Used:
C:0-29 H:0-22 MN:0-5 O©:0-4 MNa: 0-1
DL-379
090617-05-DL-379 4 (0.101) AM (Cen.5, 80.00. Ar.5000.0.0.00.1.00): Sb (1.40.00 }; Sm (Mn, 1x1.00): Cm (1:4) TOF MS ES+
1.18e+003
100- 528.1628 —
ot
O._ N
);—0
HO. =
=0
N
—N
N=N
4an
ree e e s e Trrr e ey L B B B mz
527.80 527.90 528.00 52810 528.20 528.30 528.40 528.50 528.60
1¢
Ma P . Ma
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HRMS Spectrum of Compound 40

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Moncisotopic Mass, Odd and Even Electron lons

55 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-23 H:0-19 N:0-5 ©:0-4 Br:0-1

DL-384

090617-07-DL-384 43 (1.082) AM (Cen.S5. 80.00, Ar,5000.0.0.00,1.00): Sb (1.40.00 ): Sm (Mn. 1x1.00): Cm (40:50) TOF MS ES+
6.550+001

o 508.0644

L A LI T 0 M 0 B 0 By W 0 B o B b B e e e e e e e st s e e e e Y

507.60 507.70 507.80 507.20 508.00 508.10 508.20 508.30 508.40 SoB.50

HRMS Spectrum of Compound 4p

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Odd and Even Electron lons

52 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-24 H:0-21 N:0-5 O:0-4 Na:0-1

DL-385
090617-08-DL-385 3 (0.076) AM (Cen.5. 80.00. Ar.5000.0.0.00.1.00): Sb {1.40.00 }: Sm {(Mn. 1x1.00): Cm (1:3) TOF MS ES+
3.58e+002
466.1477
100 !
o N
o
HO. =
o
N
= N
N=N
ap
[ R T T T o T T T T o o S e T T T T T T T T R T S B S T S S T o i o o = I S B SRS SRS | 1>
465.700 465 800 465 900 466.000 466.100 466.200 466 300 466 400 466.500 466.600
g .=
10 0.0
Masa Calc. Masa mDa PPFM DBE i-FIT Formula
466.1477 466.1491 1.4 3.0 16.5 n/a =24 HZ1 N5 ©4 HNa




Crystal parameters of Compound 4e

Bond precision: C-C = 8.8026 A

Cell: a=9.7024(3) b=9.8685(3)
alpha=80.421(1) beta=70.629(1)

Temperature: 296 K

Wavelength=0.71873
c=12.5819(4)
gamma=65.931(1)

Calculated Reported
Valume 1837.01(6) 1837.01(6)
Space group P -1 P -1
Hall group -P 1 -P 1

Moiety formula
Sum formula
Mr

C22 H17 N5 04, H2 O

C22 H19 N5 05
433.42

C22 H19 N5 05
C22 H19 N5 05
433.42

Dx,g cm-3 1.388 1.388

Z 2 2

Mu (mm-1) 8.101 8.101

Foea 452.8 452.0

Foee’ 45232

h,k, 1max 12 12015 12 415
Nref 4266 4242

Tmin, Tmax ©.982,0.988 ©.982,0.988
Tmin' 0.982

Correction method= # Reported T Limits: Tmin=0.982 Tmax=8.988 AbsCorr =

MULTI-SCAN

Data completeness= ©.994
R{reflections)= 0.8382( 3447)

5 =1.034

Npar= 308

Theta(max)= 26.390
wR2(reflections)= 8.1187( 4242)
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AU

HPLC of racemic 4a

6-486—
7.145

Retention
Time (min) | Area
1 6.480 49.86

2 7.145 50.14

14.00

S27
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AU

HPLC of enantioexcess 4a'

o
[
llll?llll

o
lll$

Retention
Time (min)

% Area

—

6.371
6.992

90.55
945
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Docking mode of all the compounds in the active site of 1J1J receptor
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Docking mode of the compound 4b in the active site of 1J1J
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Docking mode of the compound 4d in the active site of 1J1J
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Docking mode of the compound 4f in the active site of 1J1J
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Docking mode of the compound 4h in the active site of 1J1J
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Docking mode of the compound 4j in the active site of 1JIJ
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Docking mode of the compound 41 in the active site of 1J1J
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Docking mode of the compound 4n in the active site of 1J1J

S36




Docking mode of the compound 4p in the active site of 1J1J
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