[bookmark: OLE_LINK247][bookmark: OLE_LINK248][bookmark: OLE_LINK130][bookmark: OLE_LINK131]Virtual screening and optimization of novel mTOR inhibitors for radiosensitization of hepatocellular carcinoma

Supplementary Materials

Contents
Figure S1	1
Figure S2	2
Figure S3	2
MD simulations	3
Western blot assays	6
Figure S8	7
1H-NMR spectra of compound 1a	9
13C-NMR spectra of compound 1a	10
MS spectra of compound 1a	10
1H-NMR spectra of compound 1b	11
13C-NMR spectra of compound 1b	12
MS spectra of compound 1b	12
1H-NMR spectra of compound 1c	12
13C-NMR spectra of compound 1c	13
MS spectra of compound 1c	13
1H-NMR spectra of compound 1d	14
13C-NMR spectra of compound 1d	14
MS spectra of compound 1d	15
1H-NMR spectra of compound 2a	15
13C-NMR spectra of compound 2a	16
MS spectra of compound 2a	17
1H-NMR spectra of compound 2b	17
13C-NMR spectra of compound 2b	18
MS spectra of compound 2b	19
1H-NMR spectra of compound 2c	19
13C-NMR spectra of compound 2c	20
MS spectra of compound 2c	20
1H-NMR spectra of compound 2d	21
13C-NMR spectra of compound 2d	22
MS spectra of compound 2d	22
1H-NMR spectra of compound 2e	23
13C-NMR spectra of compound 2e	23
MS spectra of compound 2e	24
1H-NMR spectra of compound 2f	25
13C-NMR spectra of compound 2f	25
MS spectra of compound 2f	26
1H-NMR spectra of compound 2g	27
13C-NMR spectra of compound 2g	27
MS spectra of compound 2g	28
1H-NMR spectra of compound 2h	28
13C-NMR spectra of compound 2h	29
MS spectra of compound 2h	29
1H-NMR spectra of compound 2i	30
13C-NMR spectra of compound 2i	31
MS spectra of compound 2i	31
1H-NMR spectra of compound 2j	32
13C-NMR spectra of compound 2j	32
MS spectra of compound 2j	33
1H-NMR spectra of compound 3a	34
13C-NMR spectra of compound 3a	34
MS spectra of compound 3a	35
1H-NMR spectra of compound 3b	35
13C-NMR spectra of compound 3b	36
MS spectra of compound 3b	36
1H-NMR spectra of compound 3c	37
13C-NMR spectra of compound 3c	38
MS spectra of compound 3c	38
1H-NMR spectra of compound 3d	39
13C-NMR spectra of compound 3d	40
MS spectra of compound 3d	40
1H-NMR spectra of compound 3e	41
13C-NMR spectra of compound 3e	41
MS spectra of compound 3e	42
1H-NMR spectra of compound 3f	43
13C-NMR spectra of compound 3f	43
MS spectra of compound 3f	44
1H-NMR spectra of compound 3g	44
13C-NMR spectra of compound 3g	45
MS spectra of compound 3g	45
1H-NMR spectra of compound 3h	46
13C-NMR spectra of compound 3h	47
MS spectra of compound 3h	47






[bookmark: _Toc36994986]Figure S1 Enzyme inhibitory activities of B170422, 1c and 2a against mTOR and PI3Kα.


[bookmark: _Toc36994987]Figure S2 Enzyme inhibitory activities of 2a against PI3Kβ, PI3Kγ and PI3Kδ.
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[bookmark: _Toc36994988][bookmark: OLE_LINK25][bookmark: OLE_LINK26]Figure S3 Re-docking study for the co-crystal reference ligand in 4JVS. Blue: the original conformation of the ligand in 4JSV; Red: the virtual docking conformation of ligand.

[bookmark: _Toc36994989]MD simulations
[bookmark: OLE_LINK249][bookmark: OLE_LINK250]MD simulation: MD simulations were performed using GROMACS 2016.3.1-3 The Amber99sb-ildn force field was used to simulate the protein, acpype3 (http://bio2byte.be/acpype/) was used to generate small-molecule topologies based on gaff force field, and the water molecules were modeled using TIP3P.4,5 The size of the simulation box was set so that each atom of the protein was more than 1.0 nm away from the box. The box was filled with water molecules, and water molecules were replaced with Cl- ions to make the simulation system electrically neutral. Then, the steepest descent energy-reduction method was used to simulate and optimize the system, reducing any unreasonable contacts or atom overlap. The restricted MD simulation was used to balance the system under the regular and isothermal isobaric ensembles, respectively. The Verlet frog jumping algorithm was used to solve Newton’s equations of motion, and the integration step was set to 2 fs. During the calculation, the Lennard-Jones function was used to calculate the Van der Waals force. The non-bond truncation distance was set to 1.2 nm. The bond length of all atoms was constrained by the LINCS algorithm. The particle mesh Ewald method was used to calculate long-range electrostatic interactions.6 The dot width was set to 0.16 nm. Periodic boundary conditions were used during the simulation. All MD simulations were performed under an isothermal isostatic ensemble at a temperature of 298.15 K and a pressure of 1 atmosphere. The temperature and pressure were controlled by the V-rescale and Parrinello–Rahman methods, respectively, and the temperature and pressure coupling constants were 0.1 and 0.5 ps, respectively. The MD simulation time of the system was 100 ns.


Figure S4 Changes in protein root-mean-square deviation (RMSD) values during the molecular dynamics simulation.


Figure S5 (A) The number of hydrogen bonds during the molecular dynamics simulation; (B) Residual energy contribution.


[bookmark: OLE_LINK70][bookmark: OLE_LINK71][bookmark: OLE_LINK74]Figure S6 mTOR-B170422 interaction diagram in 0 ns, 20 ns, 40 ns, 60 ns, 80ns and 100 ns during the molecular dynamics simulation.
[bookmark: OLE_LINK251][bookmark: OLE_LINK252]Molecular docking showed that B170422 formed stable hydrogen bonds with SER2165, LYS2187, VAL2240, and ASN2343 in mTOR. MD simulations of the docking model (protein–B170422) were used to further demonstrate the stability of the four key hydrogen bonds. The MD simulation results showed that the overall residual base fluctuation of the protein was less than 0.4 nm (Figure S4 in Supplementary Materials), suggesting that the structure of the protein binding with B170422 was stable. The number of hydrogen bonds formed between the protein and B170422 was analyzed using the gmx hbond program. The results showed that there were only four hydrogen bonds in the whole simulation (Figure S5A), and they existed most of the time during the simulation process (Figure S6). Simulation system files were output every 20 ns (from 0 to 100 ns); these data showed that the four hydrogen bonds were stable (Figure S6). In addition, the MD simulation results demonstrated that the four amino acids made a great contribution to the stable binding between the protein and B170422 (Figure S5B).

[bookmark: _Toc36994990]Western blot assays 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]MHCC97-H cells (5x106 cells per 75T flask) were incubated for 24 h following pretreatment with solvent control, rapamycin, 2a and GSK2126458 for 12 h. The dosing concentrations of rapamycin, 2a and GSK2126458 all were set to 1 μmol/L. At the end of the exposure period, cells were lysed in RIPA (Radio Immunoprecipitation Assay) buffer (Cell Signaling Technology, Danvers, MA, USA). Protein concentration was determined using the Pierce bicinchoninic acid protein assay kit (Thermo Fisher Scientific, Inc.) according to the manufacturer’s instructions. Protein samples (40 μg) were loaded into each well of a 10–12% polyacrylamide gel and separated by sodium dodecyl sulfate polyacrylamide gel electrophoresis (Millipore, Billerica, USA). The membrane was blocked with 5% skim milk in Tris‑buffered saline with 0.1% Tween-20 and incubated with antibodies (1:1000) at 4 °C. β-actin was employed as the loading control. Rabbit antibodies against human phospho-p70S6K, p70S6K, phospho-AKT (Ser473), AKT, β-actin and secondary antibodies were purchased from Cell Signaling Technology (Danvers, MA, USA).7-9
[image: C:\Users\lenovo\AppData\Local\Microsoft\Windows\INetCache\Content.Word\SFigure 8S.PNG]
Figure S7 the inhibitory effect of compounds on mTORC1 and mTORC2.
[bookmark: OLE_LINK7][bookmark: OLE_LINK5][bookmark: OLE_LINK6]The inhibitory activitiy of 2a on mTORC1 and mTORC2 was examined by western blot analysis (Figure S7). Phospho-p70S6K1 and phospho-AKT (Ser473) are downstream effectors of mTORC1 and mTORC2, respectively. Rapamycin (mTORC1 specific inhibitor) and GSK2126458 (mTORC1/mTORC2 dual inhibitor) were selected as the control agents. The results of the analysis showed that 2a had a definite inhibitory effect on both mTORC1 and mTORC2, and the inhibitory effect on mTORC1 was stronger than that on mTORC2.


[bookmark: _Toc36994991]Figure S8 Structure-activity relationship of compound 2a.
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[bookmark: OLE_LINK129]The 1H-NMR and 13C-NMR spectra of all samples were obtained in DMSO-d6 solution. The MS spectra of all samples were obtained in methanol solution.
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[bookmark: _Toc36994992]1H-NMR spectra of compound 1a
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[bookmark: _Toc36994995]1H-NMR spectra of compound 1b
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[bookmark: _Toc36995004]1H-NMR spectra of compound 2a
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[bookmark: _Toc36995007]1H-NMR spectra of compound 2b
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[image: 2i_H副本]
[bookmark: _Toc36995028]1H-NMR spectra of compound 2i

[image: 2i_C副本]
[bookmark: _Toc36995029]13C-NMR spectra of compound 2i
[image: C:\Users\lenovo\Desktop\文章2\核磁\2i_cys-9-2_123\cys-9-2质谱.jpg]
[bookmark: _Toc36995030]MS spectra of compound 2i

[image: 2j_H副本]
[bookmark: _Toc36995031]1H-NMR spectra of compound 2j

[image: 2j_C副本]
[bookmark: _Toc36995032]13C-NMR spectra of compound 2j

[image: C:\Users\lenovo\Desktop\文章2\核磁\2j_cys-8-39_123\cys-8-39质谱.jpg]
[bookmark: _Toc36995033]MS spectra of compound 2j


[image: 3a_H副本]
[bookmark: _Toc36995034]1H-NMR spectra of compound 3a

[image: 3a_C副本]
[bookmark: _Toc36995035]13C-NMR spectra of compound 3a
[image: C:\Users\lenovo\Desktop\文章2\核磁\3a_cys-7-6_123\CYS-7-6a质谱.jpg]
[bookmark: _Toc36995036]MS spectra of compound 3a

[image: 3b_H副本]
[bookmark: _Toc36995037]1H-NMR spectra of compound 3b


[image: 3b_C副本]
[bookmark: _Toc36995038]13C-NMR spectra of compound 3b

[image: C:\Users\lenovo\Desktop\文章2\核磁\3b_cys-7-20_123\CYS-7-20a质谱.jpg]
[bookmark: _Toc36995039]MS spectra of compound 3b


[image: 3c_H副本]
[bookmark: _Toc36995040]1H-NMR spectra of compound 3c

[image: 3c_C副本]
[bookmark: _Toc36995041]13C-NMR spectra of compound 3c

[image: C:\Users\lenovo\Desktop\文章2\核磁\3c_cys-7-36_123\CYS-7-36质谱.jpg]
[bookmark: _Toc36995042]MS spectra of compound 3c

[image: 3d_H副本]
[bookmark: _Toc36995043]1H-NMR spectra of compound 3d


[image: 3d_C副本]
[bookmark: _Toc36995044]13C-NMR spectra of compound 3d

[image: C:\Users\lenovo\Desktop\文章2\核磁\3d_cys-7-37_123\CYS-7-37质谱.jpg]
[bookmark: _Toc36995045]MS spectra of compound 3d


[image: 3e_H副本]
[bookmark: _Toc36995046]1H-NMR spectra of compound 3e

[image: 3e_C副本]
[bookmark: _Toc36995047]13C-NMR spectra of compound 3e

[image: C:\Users\lenovo\Desktop\文章2\核磁\3e_cys-7-38_123\cys-7-38质谱.jpg]
[bookmark: _Toc36995048]MS spectra of compound 3e

[image: 3f_H副本]
[bookmark: _Toc36995049]1H-NMR spectra of compound 3f


[image: 3f_C副本]
[bookmark: _Toc36995050]13C-NMR spectra of compound 3f

[image: C:\Users\lenovo\Desktop\文章2\核磁\3f_cys-7-39_123\CYS-7-39质谱.jpg]
[bookmark: _Toc36995051]MS spectra of compound 3f

[image: 3g_H副本]
[bookmark: _Toc36995052]1H-NMR spectra of compound 3g


[image: 3g_C副本]
[bookmark: _Toc36995053]13C-NMR spectra of compound 3g
[image: C:\Users\lenovo\Desktop\文章2\核磁\3g_cys-8-1_123\CYS-8-1质谱.jpg]
[bookmark: _Toc36995054]MS spectra of compound 3g


[image: 3h_H副本]
[bookmark: _Toc36995055]1H-NMR spectra of compound 3h



[image: 3h_C副本]
[bookmark: _Toc36995056]13C-NMR spectra of compound 3h


[image: C:\Users\lenovo\Desktop\文章2\核磁\3h_cys-8-2_123\CYS-8-2质谱.jpg]
[bookmark: _Toc36995057]MS spectra of compound 3h
image3.jpeg
SER2165

4

|
v
»

3

.

ASN2343 ||




image4.jpeg
RMSD

Protein after Isq fit to Protein

<
=

RMSD (am)

s
5

c
©
T

!
80000

le

<

!
20000

| |
40000 60000
Time (ps)

S




image5.jpeg
protein

Time (ps)

Hydrogen Bonds
protein-ligand
S — n
. : . » |
ok », . f I’ L .
= | smzzms—U l u
S
8 E S LYS2187
£ 3
El E‘} -10F ASN2343
] [ VAL2240
a sk
o o® o ° w0 0 ® o [
i L 1 Il L L 1
20000 40000 60000 80000 le+05 1800 2000 2200 2400 26
Residue (#)




image6.jpeg




image7.png
P-p70S6K

oSt

g e o

TR S -
S —

p-Akt (Ser473)
p-Akt

ﬁ_actin




image8.jpeg
hydrogen bond receptor to
fori hydrogen bond with

ER2165 The activity of
compounds when substutent in
3' is better than that in 4’

Th A

p
active when R3 is aromatic
ring

The compound with 4
pyridine structure in

N

hyd ophobic group is
The hydroge sary in R1. Good
donor is necessary for erX|b|I|ty will be better and
the activity by forming The scaffold with hydrogen bond receptor is
hydrogen  bond with t w o hydrophobic needed to form hydrogen
centers is important. bond with VAL2240.

that in 4’




image9.jpeg
/cys—6-84Z L
1600

—10.34
—9.90
—H. 68

1500

compound 1a 1400

i T

1200

1100

1000

C (s) E (d) G (dd) M
9. 90 8.24 7.30 3

)
o
B (s) D (s) |[F (d[[A (D) |[K (9 (s) [N
10. 34 8.68 7.9 | 7.25 6. 48 69 3

800

oo
E
B
%

=
<
©

F700

600

500

! 400
| | 300
200

F100

1. 00—=

0. 69—

2. 9—=
2. 09—
wo 2161




image10.jpeg
11182019-6-8. 20. fid

compound 1a

—165.65
_-159.72
5830

137.70
2 13608
\-130.24
~126.95

Bl

103.79
17.83

70. 66

M (s)
119. 51

N (s)
113.49

1400

1300

1200

F1100

1000

900

800

F700

600

500

400

300

200

0. 15

0. 4] =
0. 26—
0. 20~
0. 26—

T
210 200 190

120

@ ] 0. 24—
- 0,30~

w




image11.jpeg
DHSA 191020162917 #60 RT:028 AV: 1 NL: 154E5
T: ITMS + ¢ ESI Full ms [320.00-600.00]

0]

359

309

compound 1a

52171 33481 34810 3400 7601
;

41011

43896
T

46769

45569
T

46879

47065

47|5 29 48730

52089
T

589.80

320

340

T
360

T
380

T
400

T
420

440

480
miz

T
480

T
500

520

T
540

T
560

T
580

]
600




image12.jpeg
11182019-6-3. 11. fid
%
S s
compound 1b I
o 4500
[
4000
J (s)
6. 49
3500
C (s) E (dd) || (m M|(s) P (s)
9.93 8,23 || 727 3133 | | 2|19
B (s) D (d) A (m) K (t) | [L 0 (m 3000
10. 39 8. 68 6. 77 4.87 | | 3.$2 2.5
F (ddd) || 1 (dd) N (td) (td) k2500
7.94 || 6.85 3.02 ||]1.92
2000
1500
! |
| Lo | 1000
‘ 500
: o
!
S k500
T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 5 4 3 2 1 0 -1 -2 -3





image13.jpeg
11182019-6-3. 10. fid
¥ o < —x worxs wo 11000
B B2 DEEeeE  d88E By By g =
compound 1b g #&  gI¥sEE 882 =f b Ea-
(Y | MOl Y | [
10000
|| lmm" ™
8000
F7000
G (s) M (s) Q (s)
141. 60 119.50 102. 68
B | [E® N (s) S (s) vV (s) 6000
159. 73 144. 73 113. 54 60. 40 26.09
A (s) D (s) | H (s) L (s) P (s) R (s) U (s) W o(s)
165. 64 149.04 | 137.71 123.98 103. 79 64. 76 34.13 17.83 5000
C (s) F (s) K (s) 0 (s) T (s)
158. 17 142.49 126.95 | [ 113. 46 55.47
4000
1 (s)
136. 08
3000
2000
1
| |
} 1000
AT et 1~ |
| | ! |
8 ] s 8
s = = s 1000
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10




image14.jpeg
6-15_190709180116 #131 RT.055 AV 1 NL 608E¢
. TWS + G ES5id=15.00 Full ms [450.00-550.00]

1005

7 compound 1b

49535

49854

50149

480
a1 | ‘45364

|H| [J#es77  aoa20 soase
o T T T

T T
450 abs | w0 | 4gs | 40 w15 430 4ss | 450 4bs | 500 508




image15.jpeg
11182019-5-21. 10. fid

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

[
compound 1c
O\
Ny o]
~N
N N 1 (s)
| \N\%SMO 6. 49
) E @) |[6 K[ N[
9.94 8.23 .28 60 2|19
B (s) D (d) A () T | (M D)
10. 40 8. 68 6. 77 3l68 2.7,
F (ddd) [H (ddd) L (td)
7.94 6. 85 . 18
|
] |
1
]
AW, |9
T T . T T T : : T T T T T T T
16 15 14 18 12 11 10 9 8 7 6 3 2 = <2 =3




image16.jpeg
11182019-5-21. 11. fid

compound 1c

—im
—165.63

—150.74
Tister

[

|

H (s) N (s)
141.61 119, 52

B (s)
165. 63

]

E(s) 19
149.08 | 137.65

M (s) Q (s
23.98 103.

159.

C ()

144.75 | | 130.25

F (s)
113.58

‘m ‘ |um

1
1 '

N

17.8

01—

o]

8500

(8000

7500

7000

6500

5500

5000

4500

1000

3500

3000

2500

2000

1500

1000

500

=500

T T

T
2100 200 190

T
160

T T T T T
150 140 130 120 110 100

£1 (ppm)




image17.jpeg
1190613170159 #23 RT.010 AV.1 NL:1.15E4
. TTWS + CESI Full ms [400.00-570.00]

1005

0887 4135

48152

41591

50351

48259

50570 51967

56770

T T T T
w0 410 420 430 470

T T T T
510 520 550 560

J
570




image18.jpeg
13000

NN EERELOOnS
RIVZBRENEEER

—10.38

12000

compound 1d

11000
10000
9000

N 1000
¢ @] [k @
7.91 6.48

C (s) E (m) I (ddd) L () 7000
9.95 8. 40 5. 88 4.26

L

B (s) D (dd)

A (d) N (d) 6000
10. 38 8.68

1.18 219

S
pe
BE

F (dd) J (m) M|(s)
8.23 6.78 3| 6¢ 5000

4000

3000

2000

1000

F

0. 97—

F—1000

o Lol—=

15 14 13 12 11




image19.jpeg
10000

compound 1d

9000

8000

7000

6000

5000

41000

3000

2000

1000

=-1000

T T T T T T
210 200 190 180 170 5 150 140 130 120 110 100 90 80 70

= | 0.22—




image20.jpeg
DHSA 191020162511 #122 RT:060 AV 1 NL:173E5
T: ITMS + ¢ ES Full ms [350.00-620.00]

100

95

90

855

803

759

709

659

603

555

compound 1d

36395

w02
1l

3385 qo7p1 42017

48622

487,65

61977

T
380

T
400

1
420

T T T T T T T T
440 460 480 500 520 540 560 580 600
miz

1
620




image21.jpeg
8500

8000

7500

7000

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

compound 2a
0\
o 0 Q
0
N I N NN /_>_ N\
H | $—8 L (m)
N/L‘N>_ 6.47
o C (s) E |6 (t) K{| (¢ 0 (d
9.87 8.08 | 7.25 3 6 2.21
B (s) D (d) A (m Jfs] | [N (D
10. 39 8.47 6.77 3lles | | 273
F (d) [H (ddd) M (td)
7.81| 6.8 B. 17
! | |
] ]
[
T T T T T T !ﬁ T T T T T
16 15 14 13 12 11 10 3 2 -1 -2 =3





image22.jpeg
11252019-T-45K 75 6500
ces—C13 DMSO P - oo -
T B ne e ol = T =3
g g & g4 4 g 8z | co
I E [l
compound 2a
5500
5000
4500
4000
3500
3000
2500
2000
1500
1000
500
0
| 1A ] 11
G 535 8 85 [-500
S S22 52
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10




image23.jpeg
DHSA_191020165537 #32 RT-0.14 AV: 1 NL:2.11E5
T: ITMS + ¢ S Full ms [380.00-600.00]

49557
95

90

. compound 2a

709
659
60
553 496 47

509

siots s1ate
s 499 |57 | 53445

h
T T T T T T T T T T T T T T 1
400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550




image24.jpeg
9000

—10.37

compound 2b
8000

7000

IZ
o
¥z
-
IWY
_o
:
Z
g

N F ()
H 6.85
C (s) D (ddd) ||H (d) J{|(s) M (s)
9.94 7.51 || 6.46 1l 60 DAY [0
B (s) A (m) I{{s) [|L (D)
10. 37 6.76 3lfes || 273
E (m) (td) 4000
7.28 .17
3000
k2000
1
1
|
f 1000
|
! A %% O

1. (M~





image25.jpeg
- = —
= = Cois 9B e 5500
& ] e e g 82 =
compound 2b | | Nz T T I
F5000
i1l | }
4000
N (s) T (s)
s
130. 24 110. 11 L3500
N D (s) T () R (s)
161.29 141. 10 113.49
B (s) G (s) | K (s) 0 (s) U (s) Y (s) Bl (s) 3000
165. 45 149.09 (1 137.34 119.54 || 106. 78 55. 45 26. 57
H(s) | L (s) P (s) [ W (s) X (s) Al (s) Cl (s)
142.38 | 130.76 115.63 | 104. 07 60. 47 34. 46 17. 79! L2500
2000
F1500
k1000
1500
Fo
I [
s s S = F-500
T T T T T T T . . T T . T T T T T T T
210 200 190 180 170 160 150 140 130 9 80 70 60 50 40 30 20 10 0 -0




image26.jpeg
DHSA_101020164637 #71 RT:032 AV 1 NL:222E4
T: ITMS + c ESI Full ms [380.00-600.00]

i 498.42

compound 2b

40 52116
25 58964

10 40728
408 87 47622 50143

4340 ro
45208
39165 |||,ﬂ'42 42035 43953 ™) 46624 [_145555
o T

T T T T T T T T T T T T T T T T 1
390 400 410 420 430 440 450 460 470 480 430 500 510 520 530 540 550 560 570 580 590 600
miz

[T 590.72
ss050

ULl sse 579 a0 ssgre 9 sz [ sne

Py





image27.jpeg
11182019-7-5. 10. tid
8000

7500

compound 2¢

7000

| I f

5500

5000

F (m)
6.84

G (s) 1 (d L (m)
6. 43 | 6 2.15

B (s) A (m) Hfd) | [K (m)

4500

7
= =2
CE

4000

e
o
&
o
~
=
o
=
<
S
)

3500

E (t) J| (td)

7.24 . 17

3000

2500

2000

1500

| 500

} | ) F1000

-3*’, =500





image28.jpeg
—172.12
—164.74
—168.70
—1567.71
—~166.83

compound 2¢

I
1L,

—149. 22

N \ *\N%S/\/(

O]

—142.45

—119.58

N (s)

—104.50

~60. 59
56. 64
'455. 47

5197

—17.70

0. 20—

1900

1800

F1700

1600

1500

1400

1300

1200

F1100

1000

F900

800

F700

500

400

300

200

100

=100

T T T T T T
210 200 190 180 170 160

150

140

T
130

T
120

T
110

=-200




image29.jpeg
CYS-7-5_191010134858 #7 RT.0.03 AV:1 NL: 1.56E5

T: ITMS + ¢ S Full ms [300.00-700.00]
100

95

903 compound 2c

85
80
759
709
659
60
55
503
459
409
35
309
259

209

53 31919 g0
30909 | 33153 3333

38275

41489
39819 | 45421

51067

52404

54278

588.76

68049

T T T
300 320 340 360

T T T T T T T
380 400 420 440 460 480 500
miz

T
520

T
540

T
560

T
580

T
600

T
620

T
640

T
660

T
680

1
700




image30.jpeg
compound 2d

10000

9000

8000

7000

(s)
54

6000

)
5000

G (1)
7.42
c (s) E (ddd) |1 (m)
9.9 7.81 6.83
B (s) D (t) A (dd)
10. 38 8.13 6.76
F (dt) J @
7.64 6.49
H ()
7.25
!
|
|
1
|
¥ AERE A

(td)
3,17

(m)

4000

3000

2000

1000

F-1000





image31.jpeg
ces—C13 DMSO ﬂi:\wenjlﬁ) wenjl6, 52
3

| [y | NN
compound 2d . { (
O\
o P (s)
y A o 119. 08
° W™ IS 0 ()
H / 137.31 119.58
C (s) F(s) | I (s) M (s) S (s)
165.43 | | 149.07 | 137. 69 | [ 124. 41 104.03
A (s) B (s) || D (s) G (s) Q (s)
198.07 172. 12 || 159. 71 142. 41 113.55
E (s) H (s) N (s)
157. 81 139.82| |123.88

i
U (s) X (s)
55. 45 27.17
T (s) W (s) Z (s)
60. 45 34. 45 17.82
v (s)
51.98

0. 10—

0. 15—

0. 17—

8500

8000

7500

7000

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

T T T T T T
210 200 190 180 170 160 150 140

20

10 0 -10




image32.jpeg
T: ITMS + ¢ ESI Full ms [420.00-620.00]
20 52224

compound 2d
95

E
a5}
80
e 524.08
70
653
603
55
503
453
403

355

25 590,09

seses
569.78

57168 588,37 59167

s e foo e el ] e oo | IO || o i

7588 s1438
42505 as245  assos 45501 46555 47506 || ao0gs 49688 soeso | ||| 2782 “H]
Ty {





image33.jpeg
PROTON DMSO {E:\wenjl6} wenjlé 54 8000

—10.43
—10.07

7500
compound 2e

7000

6500

° 6000

*@\ o 15500
-N o

N N
BT >s™\A 15000

NJ‘\N ? H (dd)

H 6.84
€ (s) E @] |1 (s
10.07 7.68 6.49
B (s) D (d) A (m) J () [[M ()
10.43 7.89 | | 6.76 3.67 || 2.73
X 3500

4500

o
PN
o=
30

4000

F (1) L (m)
7.24 3.17

3000

2500

2000

1500

1000

500

=500

3. 09—

o
o
|
I
XY
|
s





image34.jpeg
—157.86
— 149. 03
—~143.82

AR

—103. 98
—60. 45

ces—C13 DMSO {Q:\wenjlﬁ) wenjlé 54 _

[ T 00
compound 2e

C (s)

165. 58

7% N YV
I (s)
137. 80
K (s) (s)
130. 26 113. 55

—66. 45
—A1.99

S (s)
55.45

34. 44

26. 88
26. 56

—17.83

X
e

0. 10—
0. 14—

0.24
0. 210"

0. 14—

0. 26—

0. 26—

7000

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

T T T
210 200 190 180 170

T
160

- 0.24
0. 47)

T
110




image35.jpeg
T: ITMS + c ESI Full ms [420.00-620.00)

1005

953

903

853

803

753

709

65

60

553

503

459

404

359

309

25

compound 2e

42930 43960

45521

4g582 47819 asesa

49943

52227

51525

52461

53793

563,80

57022

50017

614.40

420

T T
430 440

T
450

T
460

T
410

i
480

t
490

t
500

auu L

f F
510 520
miz

sa624
il

530 540 550

T
560

i
h
570

59055
ses1o |
pasbietlly

580

590

ly
1
600

T
810

!
620




image36.jpeg
7000

6500

5500

5000

4500

H (1) 0 (td)
7.25 3.02 4000

D (s) F (dd) J (m) M () Q (m)
9.87 8.08 6.83 3.47 2.18

C (s) E (d) B (dd) L (t) A fm) P[(s)
10. 38 8.47 6.74 1.86 3.[76 24125

3500

3000

G (m) K (d) N|Gs (ddd)
7.81 6.47 3] 68 1.92

2500

2000

1500

1000

500

1. M—=
1. 03—=





image37.jpeg
8000

— 166. 62
—169.72
—~168. 15
14903
—146.07
—119.52

113.63

113.50

64. 76
—60. 42

%5 7500
\

compound 2f F7000
6500
6000
5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

0. 28
!
&
=
g

T T T T T T T
210 200 190 180 170 160 150 140 130





image38.jpeg
. TS + c ES1 Full ms [360.00-650.00]

1005
= compound 2f
903
e
a0
753
703
65
E
553
503
5]
404
353

30

36479 37425 40813

437.48
T

50045

61101

51634 51256
47888 50630 ||| [~ 53341 55421 56959 59077 60850

T T
360 380 400

T
420

440

T
460

T T T T T T T T
480 500 520 540 560 580 600 620
miz

64218
T
640




image39.jpeg
7500

EECCSREINNNeRRREE

7000

6500

5500

5000

H (m) N (tt) [4500
6. 85 3.01

D (s) E (m) J () L () P (td) 4000
9.93 7.51 6.46 3.947 .92

C (s) (m) K (t) A m) 0 (m 3500
10. 36 6. 76 1.86 3.[76 2,17

=

3000

™
2

o
3

2500

2000

1500

! 1000

500

1. 03—

=500

o L 00—

=3
=
=
I




image40.jpeg
6500

130.76
L. 66
130,24

6476
—60.44
—55.46
—26.08
—ins

X

141.23
14
\-137. 40

158, 14
—149.05
_-142.45

2
compound 2g Leooo

5500

il | ‘I} |

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

=500

0. 62—

T T T T T T
210 200 190 180 170 160





image41.jpeg
T ITMS + ¢ ESI Full ms [400.00-620.00]
100

s compound 2g
903
e
80
753
703
65
60
553
s0]
s
P
353
303
253

209

40747 41811

war
w00 sias|

odull

47703

47595 46246
45180 46552 | 48402

51284

51501
53521

51084

s¢
55757
i

s e

589,50

59096

61386

o=
:

T T
410 420 430 440

N 1l TP
T T

450 460 470 480 490 500

Istese ] Lalald

520

66.19
Ll
v

510
miz

530 540 550 560 570

T
580

T T
590 600

T
810

1
620




image42.jpeg
compound 2h 6000

[ BT |

5000

4500

I (m M (tt)
6.84 3.01 [-4000

J (m)
6.43

c (m K (t)

e

m) 0 (ddd)
l6 192 Lasoo
(€] N (m)
69 2|15

~T
TR

3000

2500

2000

1500

| 1000

g
=

3

0. 96—

=500

e

o 196

&
-
]
=
=
©
©
=3
-
o




image43.jpeg
8000

—164.76
— 159 69
—158. 01
—~~166.82
— 149,19
—142.52
—119.56
—104. 48
—102. 69
—26. 09
—17.69

7500

compound 2h
7000

6500

e
—————— %
_-60.56
55. 64
Lss. 6

Iy L]

o™y 5500

5000

6000

M (s) S (s)
113.48 55. 46

4500

4000

3500

3000

2500

2000

1500

1000

500

0. 25 —=

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




image44.jpeg
T: ITMS + ¢ ESI Full ms [420,00-620.00]

100

ECE|

90

859

80

759

709

659

609

55

509

45

409

359

309

259

209

52455

compound 2h

43172
T

48226

520,10
" u}n

aton 47041 || smsas asras 51319
; T P ey

52043

59032

54326 54870 57100 58549 (59133 60736 s1562
T R i AT OO DA TR

430

T T
440 450 460 470 480 490 500 510 520

miz

T
530 540 550 560 570 580 590 600 610 620




image45.jpeg
!

4. 84

W)

16

C (s) J (ddd)
9.92 6. 82
B (s) A (m)
10. 34 6. 75
K (m)

6. 46

107

X (m)
191

3. 06—
2.81=

F700

' 1650

550

450

4100

350

300

250

200

F150

F100

w- 2.02-J




image46.jpeg
ces—C13 DMSO ﬂi:\wenjlﬁ) wenjlé 30
3

— 198,

compound 2i

— 166. 456

6476

—10d.01
~102.67
—60. 43
— 6. 44
2117
~26. 07
—17.82

LV NN AR VAVAVA]
0 (s)
119. 08
I (s) N (s)
137.37 119. 56
F (s) P (s)
142.49 113. 52

0. 10—

0.21~_
0.2F
0.21
0.15

0. 40—=

4500

4000

3500

3000

2500

2000

1500

1000

500

0. 26—

T T T
210 200 190 180 170

4 0. 16
0.21)

T
120 110

= | 0.20—

S
53
(=

+-500




image47.jpeg
T-ITMS + ¢ ESI Full ms [430.00.630.00]

1005

053 compound 2i
%03
855
803
753
703
65
60
555
503
453
403
355
303

253

oy ST

T T
430 440 450 460

530
miz

536.71
538.89
o |’54375 56021 57184 58372 se0a2 59948
j il
|=|I|I [T \\ljll IILH‘ Lt IIlHH;ln I|I|I1 E!OVID Ecoirid

T t T 1
540 550 560 570 580 590 600 610 620 630




image48.jpeg
PROTON DMSO {E:\wenjl6} wenjlé 55 7000

10. 42

6500

compound 2j

6000

5500

5000

4500

S (s) Y. i(EE)
6.50 3.01

4000

F (s) D (d) W o(d) ClL (tt)
10.07 728 3.86 1:'92

E) K@) [c @ Tl [r @ BL () 200

10. 42 7.89 6.76 4.86 3.77 2:18

3000

H0

o
®

o >
o

i

2500

2000

1500

1000

500

1. 0l—=
1.0l—=





image49.jpeg
1
ces—C13 DMSO {@; \wenjl6é} wenjlé 55

1 T T kY

compound 2j

| R

[ -
129,81

—17. 84

! ) TS S
e S8 5 =8 =
s S S o =l SS S
T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 100 90 80 70 60 50 40 30 20 10 -10

1 (ppm)

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

=500





image50.jpeg
T: ITMS + ¢ ESI Full ms [430.00-630.00]
100

compound 2j
953
905
855
803
753
703
654
603
555
505
5]
409
355
305
253

209

43056 45205

46589

47700

493,07 498.76

51536
1L

5368.32

53225
i

556.25
53831

54071

590,16
55443 58365
558.12 56820 59142
I\ 627.11

t T T
430 440 450 460

T
470

T
480

T T
4% 500

T
510

T
520

T
530
miz

54 ui‘ﬁ‘ | s91
Ll Bpeps izl g0 1220

T T 1
540 550 560 570 580 590 600 610 620 630




image51.jpeg
compound 3a

=
N
\
B (s) E (dd) H (m (m) [|M](s)
9. 86 8.08 6. 62 . 18 2
A () ||C ) [|D (D) G (1) I L (t)
10.36 || 9.44 8.48 7.10 316 2.73
F (m) I (d N[ )
7.82 6.43 17
|
|
|
|
|
| [
L e
T
T T T T T T T T T T — T T T
16 15 14 13 12 11 10 8 7 6 3 -1 e <3

| vy

7000

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

=500





image52.jpeg
3400

3200

3000

2800

2600

2400

2200

2000

1800

1600

1400

1200

1000

800

600

400

200

§ = mEm a
D & =E o 5 g @ 5
E § Bn 2 g & =
[ A /
compound 3a
OH
P 0
(L ﬁo\
N N
N N-
-
)\\N H(s) | M ()
138.88 | 127. 27
B (s) E(s) |1 (s) 0 (s) S (s) U (s)
165. 60 149, 13 | 137. 38 115. 67 51.99 26. 58
A (s) C (s) F(s) | K (9 N (s) Q () R (s) T (s) V (s)
172. 12| |157.95(|145.04 | 133.23 | |117.80| |104.15 60. 18 34. 48 18.35
D (s) G (s) || L (s) P (s) W (s)
157.78 | | 142.41|[130.03| |114.11 17.77
]
Lo . | |
J o R W O MRS AL N o !
s P 4 = g
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10




image53.jpeg
T: ITMS + c ES Full ms [360.00-600.00]

48153
90

o5 compound 3a
a0
75
0]
65
60
55+
s0d
45

40

48016 || “9°5° 40545 50466 51007
1l N

40736 43945 46853 53325 54095 56849
T T T T T T T T T T T T T T T T T T T 1
390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580

miz





image54.jpeg
0. 00

—10.30
—9.81

5500

compound 3b
5000

4500

OH !

4000

g 3500
I " *\N>—

H B (s) E (d) 1 (m 0 (@[S (s)
9.81 8.07 6. 68 3.15 2.24 L3000

A (s)]C ()| |D (@) G (m (s) [P (m)
10.30] 9. 46 8.46 7.06 60 || 2.72

o B

2500
F (@) K (s) 1| (s)

7.80 6. 40 417

2000

1500

Vi 1000

500

0. M=
0. 98—
1. 08—
2.92—=

=500





image55.jpeg
compound 3b

[ A |
OH
o] L (s)
/_}LO\ 128. 85
NN
\N\>—3 1 (s)
N 135.75
B (s) E (s) | H (s)
165. 74 148.81 || 137. 15
A (s) () || F () [T (s N (s) [0 (s)
172. 13 157.79 | (145. 01 | 133.22 115. 66 | 104. 25
D (s) G (s) | M (s)
157. 55 138.81 | 127. 20
K (s)
131.33

0. 2] ==

0. 16—

Sss

0. 19—

2 e
g =5
| \/
Q (s)
51.98
P (s) R (s) T (s)
60. 16 34.48 18.34
U (s)
17. 76

0.22/7~

T
210

200

T
190

180

T
170

160

150

T
140 130

T
120

T
110

100 90 80 70

S 023

[F240U

3200

3000

2800

2600

2400

2200

2000

1800

1600

1400

1200

1000

800

600

400

200





image56.jpeg
T: MG G ES1 Full m [370.00-580.00]
1005
N compound 3b

48121

90
855
803
759
703
655
603
553
503

459

153 l483.21

501.19
39309 404.49 40972 43886 469.08 47932 40477\ | s1091  s2207 57115

376.04
+ T T T T T T T T T T T X T T T T T T 1
380 390 400 410 420 430 440 450 480 470 480 490 500 510 520 630 540 50 560 570 580

miz





image57.jpeg
6000
5500

compound 3c 15000

4500

o 4000
N/ | 0 S/jo\
N N
N N-
H |l JQN\>_ F3500
N
H

B (s) D (dd)
9.88 8.07

A (s) C (d F (m HI (1] ()
10.39 8.46 7.28 3] 6 2.72

o
o1
S
»
=
o
N
=

3000

2500
E (m) L{[ (m)

7.79 18

2000

1500

| 1000

500

1. 03—=
1 M-





image58.jpeg
T r— -
L & z = 5 =2
§ g8 & gesgnasRans g ER- g =
I T NSTSSSY | | (Y
compound 3c ‘ [
0
f " 5/_>\‘ \ L
N N- e
i l/l\\.\>_ 128. 68
NN G () | M ()
138. 84 | 127. 43
(s) D () [ H (s Q (s)
165.61 149.05 | 137.45 51.98
A (s) [EONIFNON N 0 (s) P (s) R (s) T (s)
172. 11 157. 85 || 145.07 |[ 133. 23 103. 99 60. 63 34. 46 18.33
U (s)
17.80
]
[}
]
[ : o
1y ! !y !
z z z sz z
T T T T T T . T T . . T T . T T T : T T
200 200 190 180 170 160 150 140 130 120 100 9 8 70 60 50 40 30 20 10 -10

3000

2500

2000

1500

1000

500





image59.jpeg
T: ITMS + c ESI Full ms [350.00-670.00)
1005

953 compound 3c
503
=
00
=
7]
65
0]
55
s0]
45
03
=
30

259

36359

. 37594

4098342063

43894

465.10

46723

49000

488,03

47892
50861

t T T T
350 30 370 380 390

T
400

f T
410 420

T
430

T
440

T
450

T
460
miz

el
W s

49239
T T T T T T T T 1

4% 500 510 520 530 540 550 560 570




image60.jpeg
—10.36

0.01

compound 3d
= i o
N y uN
D]
N \N>—
H

B (s) D (dd) G (d) 1 (dd) [|K[(s)
9. 86 8.07 6.46 3.17 2{24

A (s) C F(s) H(s) ||J (0

10. 36 8.47 2 3160 || 2.72
E (m) [C)]
7.80 ) 18

|

|
1
|
|
L L
4 J
T T T T T T T T T L — T T T T
16 15 14 13 12 11 10 9, 8 7 6 3 0 -1 e <3

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

F-500




image61.jpeg
|

— 7813
—165.64
—157.74
— 148,95
— 145,03
2113

18,34
<ir%0

10000

compound 3d L9000

8000

7000

6000

5000

4000

3000

2000

1000

0. 19—
0. 19—

F-1000

T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70

S 0. 26—




image62.jpeg
T: ITMS +  ESI Full ms [370.00-680.00]

100

959

90

855

803

753

709

659

603

559

509

a5

40

359

309

25

209

compound 3d

37631
L

39239

0008 #'9%7 43066

43951
1

47682

47969

|

483 56

503.19

48554 50144 50531

370

T
380

T
390

T
400

1
410

T
420

T
430

t
440

T
450

T
480

T
470

miz

480

|| [s0es1 204 ser10
—
W0 s 50 s sk sk s sk st

580




image63.jpeg
5500

—10.36

5000
compound 3e

4500

4000

3500

Iz
{o]
.
:
=
O
=

NN ¢ (s) E (dd) H (d) 7 d) |
9.91 8. 06 6.70 3.15 2420 3000

B (s) D (d) A (m) (s) [[K (©)
10. 36 8.41 7.15 3] 6 2:71

2500

-
=
=
S

2000

1500

' F1000

500





image64.jpeg
103.94
57.84
61.97

12000

—172.10
— 166.70
— 167. 66
—148.81

11000

compound 3e

10000

9000

8000

7000

6000

5000

41000

3000

2000

1000

[P NN

s

0. 16—
0.22-=

F—1000

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




image65.jpeg
T: ITMS + ¢ ESI Full ms [380.00-580.00)

47983
1005

compound 3e
953

903
853
803
753
704

659
48218

353
303

253

46745 49691
& | Ll Do 50249 51329 52647 53327 54336 55391 56016 57303

T T T T T T T T T Y T T T T T T T 1
380 390 400 410 420 430 440 450 460 470 480 480 500 510 520 530 540 550 560 570 580

miz





image66.jpeg
compound 3f

—10.34
—9.86

O RE RS OORSIRIRINDD
CCBBBBIRNTRKS R

BbHb BB I ST ST S IS S

N N

I (d
6.83

J

/

L (m
3.16

S5iPR

2.84 —=

2.00 T

12. 20—

7000

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

o




image67.jpeg
13000

104. 09

12000

—172. 11
— 166. 68

—60. 68
—61.97
21. 34
18. 34
17. 82

<

compound 3f .

| 1)}”>HH |

9000

0
Q 1
135. 68 oo

G (s) =y

2,

7000

6000

5000

4000

3000

2000

1000

. 22~
=

— 0.22
0. 24

F=1000

0. 16—

0. 27 —=
0. 28—
0. 40~

0. 16—=

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




image68.jpeg
T ITMS + c ESI Full ms [380.00-600.00]

49370
1005

0
e compound 3f
e
503
73
703
65
c0]
s
504
=
PE
33
303

253 51658

495.46 518.17

51478
387.96 40849 41537 43781 45509 46348 47710 48921 eit o] ‘

T T T T T T T T T T T t T T T T T T T t !
380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 560 590 600
miz

53023 54180 55180 568.77 58673 59713
T




image69.jpeg
11072019-LW-1. 10. fi

— 10,
— 9. 87—

I

0. 00

compound 3g

41000

3500

3000

2500

2000

1500

1000

J
F
N N \
N NN
b () IS @l LN (e
10.42 T:78 6. 50 16 2.21 H N
H (s) G (d)|E (m) cl||B §
98¢ 8.07 | 7.24 3|6 || 2.0
I !
1 |
!
I 1
1
i) LA R
T I— T - T T T T T T T T T T T T T
11 10 q 8 K4 3 2 1 0 -1 -2 -3 -4 -5 -6 -7 -8




image70.jpeg
i
compound 3g
F
[0]
A 0T, F
NsAy NN
H ]N*\N%
H

~\-165.55
_-161.07
15796
—148.91

103.76

P (s)

58

0.

115.78
A (s) 0 (s)
172. 11 116. 00

8 g B
¢
S (s)
51.98
R (s) T (s)
59. 93 34.43

0. 14—

0. 22—

— =
&,

S

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

F-500

0.22——

T T T T
210 200 190 180





image71.jpeg
T: ITMS + c ES Full ms [370.00-580.00]

i 48365

compound 3g
053

90
85
803
759
703
659
60
553
503

485.05
459

. w0

40751 41318 43990 7138 | Y755 sosas sues soze0  ssss

T T T L e e e e e ey

70 30 390 | 400 | 410 430 430 | 440 450 450 470 | 450 450 00 510 520 | 6% sk 550 a0 50 580
iz





image1.jpeg
Inhibition Test

1Cs0= 167 M

Inhibition rate (%)

1000 10000

1 10 100
B170422,M

mTOR Inhibition Test

16 nM

Inhibition rate (%)

g
£
£

Inhibition rate (%)

8888

120
100
80:
0.
w

2.

01

LR
170422,0M

g

1000 10000

PI3Ka Inhibition Test

1Cs0= 516 nM
IR
1.

100 1000 10000




image72.jpeg
107201844 20 fid oo oo mnnpnessanz
e seass

8000

2EIBHH

[ TSN E

7500

7000

[ J compound 3h [ 6500
]

rroorirn

6000
5500
5000

4500

H (s) E (dd) ||B (m) I (td) || L[(m)
10. 45 8.08 7.08 il 2120

4000

G (s) F(d]| |C A (s) L[|k (¢
9.89 8.45 7.38 || 6.50 3| 61 2

o
=

3500

=
1
*

3000

2500

2000

1500

1000

500

=500

105
Lo2-T

=Y
©




image73.jpeg
11000

—172.10
— 166. 62
~163.81
~~-161.38
— 168, 09

6011
—51.97
26. 56

compound 3h 10000

9000

,18.33
~17. 86

I" i “

8000

7000

6000

5000

4000

3000

2000

1000

F-1000

T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70





image74.jpeg
T: ITMS + c ESI Full ms [370.00-580.00)

1005

953

903

853

803

753

709

65

604

555

503

459

40

359

309

253

376 85

compound 3h

e
L

43943

48378

41171

486 62

49896 50068 52274 53906

57144

370

T
380

T
390

T
400

T
410

T
420

T
430

T
440

T
450

T
460

T
410

miz

T
480

T t T T T T T T
49 500 510 520 530 540 550 560

T
570

1
580




image2.png
PI3KB Inhibition Test PI3KYy Inhibition Test

120

~100 100

S IC50 = 3103 nM S IC50 = 1178 nM

o 80 ~ 80

2 2

S 60 S 60

g c

2 40 S 40

o o

'_E 20 z 20

= 0 L1 £ o

001 01 1 10 100 1000 10000 001 01 1 10 100 1000 10000
2a, nM 2a,nM
PI3K3 Inhi
0

ICs = 660 M

001 04 1 10 100 1000 10000
2a,nM




