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R, HN

R The present invention uses indazole as a structural mother nucleus to design and synthesize a series of new small
® molecule PI3K$ inhibitors, and tests the PI3K5 kinase inhibitory activity and MV-4-11 cell activity on such com-

N pounds. The indazole compounds provided in the present invention exhibit better kinase subtype selectivity, and

exhibit better in vitro proliferation inhibitory activity on tumor cell lines. The present invention can be used in the
preparation of anti-tumor medicaments and in the preparation of active medicaments for inhibiting PI3K kinase,
providing a new route for research on anti-tumor medicaments. The raw materials of the present invention are cheap
and easily available, and the preparation method is simple and suitable for large-scale production. The structural
general formula is as follows: (I).

7 FE: A KL — gl i 3 4b & Y bl 4 T5 VA AN HY o A & BT LANG| e 41 Dy &5 4 B
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0 PR AN MV-4- 11 40 M3 PRI, A A B R (R | e S A 0 3R D B A ) Rk g I
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[00011 4 Wl J& T 2504k 2 i, AR L2 — Fhma| e S A & ) S il &6 D7 i AL A 46 DU R 26
/RIS

BREAR

[0002] —E VIR, o = s gt B AR, Rl B AR, AR R
MR SRR A s . AR AT SRR DRV AR . RIRRTT TR
e X A% G ) 20 W 55 2 DR G2 fift s AR AR B A AR 5 SR AT 0T Je R T L )RR N 7, il
JE A AR P A P A B R NS S R R T SRR R . AU T A AR T
MATFTR . b PIBK/AKt 15 544 Sl 2 AL sh Y b 015 Sales, HE S8 2R H
WO RE AR 5 iR 1) ke AR RUR e 5 ) A 5K

[0003]7F PI3K/Akt 15 S, PI3Ks &FHEM T mE M, i —RIRMME, BA2%5%/75
I (ser/ Thr) IS 11 A0 R 90U ARG (R0 s 1, G D B8 T2 S5 2 B IR AL R MR LRSI 37 ¥Rk
PI3Ks 1= B i Wy Fl 7 s, — A2 iEid RTKs B¢ GPCRs 0, 53— Ry Sk
5 pl10 5 Ras 455124 PBK ik, #0305 0 PI3Ks B§ER 1L PIP2 JE % PIP3, PIP3 1N
TAEA, SEACRIEOE B A PDK1 A Akt,  ATITECGE FUEROSIAR, PRGN EEE . Sy k.
FAEATF o

[0004]PI3K3 24 PI3Ks F MG I L — 57, HFp S PEA7AE T3 man i sz dii et , /£ B 4
MRMZAE 5% SR RS EEEA, A% B 4IKE. 2L 540, PI3KS 4l N2
16IT B P R R S i M 1) A s . BT A =S PIBKS 17 4% FDA fttit b
T, 435 2014 4F Gliade 2 T F¥697 B 40 HE2E 75 &k ELJR (NHL) DA SRR 2 5 5
TUBE VAT AS M 3k C0 40 e 13 L5 1) Tdelalisib. 2017 4 Bayer 23w F i I Ti697 20 2 fi &
GLMEIT IR T R S R I e v PR R LR (FL) I /B 2 0 B kR 59 2R 254 Copanlisib DL %
2018 4 Intellikine 2 &) BT H L7 RIGIT E R ME. MG MAS TR T B fm Nk A
I 7 EL 9 R 2 B XU T 243 ViV P bk V088 S 3 1 VIR 2499 Duvelisibe R BT Z0%EIT B
7T it 208 T e R A S AT R, R B — e R I R R E A EAE . R
5 T il B 5 22 4 PISKS S 1 4l 371 o

RAHNE

[0005]4% & B IR H K2 4R 1 —Fhis| M4k G4, 2t 1Hanh:
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R,
\IN
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R4 RG I

FH A TR B L 255 BT 2 (W Eh8a A&,
Hof: Ryv Rov Rys RyMFEBIAF, EHE HE T Crebidt. HRH Cre kiEmk Cr

e ¥
Rs &[] Crg JidE Crg HEFEH St
Re 1 I LU B 2 AR sl 5 238 FTid S FRUREE A =T\ CrefidE Cis

AL, I, FUE. BER;

Ry 3 [ SR B 2 SRS sl 5 238 FTiA S FRURESE A =T\ Cre JidE Cis

A SE, IE. FUL. mERL.

[0006] 5F HLfActh, A B (1)SEMMIRELAEYIEA -
(S)-N-(1-(1-(MLnE-3-55)- 1H-I5| -3 -58) £, 5k )-6- 2 SR E (11)
N-(1-(1-(MEmE-3-38) - 1H-W| -3 -5) £, J8)-6- % FE M (12)

(8)-N-(1-(6-F- 1 -(ME Wi -3-35)- TH-M5 e 3 -3 2,3k )-6- L HE 4 (13)
(S)-N-(1-(6-F-1-(ML B -3-3E)- 1H-15| -3 -3 ) ] L )-6-F FL 4 (14)
(S)-N-(1-(6-r-1-(ML g -3- 34 )- 1 H-F| I -3 -3 )-2 - HH L T 2 )-6- U 2 I (15)
(8)-N-(1-(6-5-1-(ML BE-3-5E) - 1H-W| -3 -3E) £, 5E)- 6-Z( FENE M (16)
(8)-N-(1-(5-H1 31 (ML i -3-)- TH-M| 3-8 ) 2,38 )-6- F SE I (17)
(S)-N-(1-(5-F-1-(ML IE-3-5)-1H-H5 | e 3 -3 £, F)- 6-Z(FENE 4 (18)
(8)-N-(1-(6-F-1-(3-3r A% F25)- T H-P [ Iek-3- 35 ) 2, 356 )-6- 2 FE L4 (19)
($)-N-(1-(1-(3, 5- G RIL)-6-F-3-FL) 2. 3L)-6-Z FENEI4(20)
(8)-N-(1-(6-F-1- (LI -4-F5)- TH-M| -3 JL) 2,38 )- 6-Z FLEI4(21)

(S)-N- (1-(6- 5~ 1-(ME e -2-F5)- TH-Mg| -3 -5k ) 2,38 )- 6-Z LI I4 (22)
(8)-4-(3-(1-( (TH-WEM-6-F5) 2 5) £, 5)-6-5- 1 - [ I ) 5 i (23)
(8)-N-(1-(6-F-1-(3-( FF I, F ) 3 )- 1 H-N5 18k -3 38 ) 2, 5L )-6-  FEWE 4 (24)
(8)-N°-(1-(6-F-1-(ME e -3 -3 )- TH-1 e -3 -J8) 2, 3)-2,  6- 2 LN Is(25)
(8)-4- U HE-6-((1-(6- 8- 1-(WELE-3- 56 )- TH-NG| -3 ) £, B )-5- LA W I (26)
(S)-2, 4 FI-6-((1-(6-%-1-(MLmE-3-F5)- 1H-M5| 3-8 7, 3 ) g ik )-5- F L W 1 (277)
(8)-2- ( (1-(6-F-1-(MEIE-3 -3~ TH-M| -3 -3 ) 2, 35 ) 2 5 M I (28)
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(S)-2, 4 FI-6-((1-(6-%-1-(MHLmE-3-F5)- 1H-M5| -3 ) 7 3 ) i 3k )-5- B AL s 1 (29)

(S)-2, 4 IL-6-((1-(6-%-1- (4-MLmE3k)-1H-M5|me-3-Fk) 7, FE V& ) -5 - SL R IE (30)

(8)-2, 4-" 2 FE-6-((1-(6--1-(3-( P Re ot Ik ) 22 Ik )- 1H- P -3 -0 ) £ B yad ) -5- Tl ks g
(31)

(S)-2, 4- 2 FE-6-((-(6-F-1-(3-( P I ) 22 2k )- 1 H-Mg [ M- 3 - ) £ Bk Y B i) -5- Sl S IE (32)

(S)-2, 4 FIL-6-((1-(6-Fh-1-(MLmE-3-F5)- 1H-M5| -3 -3\ 7 3 ) 1 3k )-5- FU L s 1 (33)

(S)-2, 4 FIL-6-((1-(6-F-1-(MLmE-3-F5)- 1H-5| 3-8 7, 3 ) 5 ik )-5- FU L 5 1 (34)

($)-2, 4 -5 FE-6-((1-(1-(MHmE-3-55 )- 1H-Mg| e -3k ) 2,38 Y g It ) - 5- 5 FL 5 1 (35)

($)-2, 4- B IE-6-((1-(1-(MH I -3-35)-6-( = F HH 3L )- 1H-M5 -3 -3 ) 2, 6 Ve 3t )-5- ks e
(36)

F X B S )7 S A AR B 2425 b AT S 1 BRI RS
[000714 2 B IR oy — > B 12 B2 it IR m| e SR S il 4 0735, FRHIEZE T, L LA P
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[0008] 5 LA B 2 BUR 2R (A7) 1) 5KA &RE Sh R MAE SRR BN I T HH S R AR Ak
HW 2, B 2 SRR G E RIS 3, 1AW 3 RATFIR, EEAL. R, FE
BRI -3-F R 4, Fi 5 T HRIEERR S ST L&Y 5. a5 R GRTIEN T
TEERL S 6), BEIG 6 SIRAAM KL Ullman MBStk &9 7, tb&¥ 7 5 R-(H)-FUT %
ARG SR AL &) 8, LAY 8 76 =i T E A B s A AN E T id S AR ik &
Y9, SRIGTEBRMESCAE W 2EBUT 5L MR 8 b &9 10, 5 15 &) R AR R i AR
RIS B AR A R
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[00091 A< 5 B A9 FE— 4> H (A2 B2 (3 Pk M| e SRR S D A 6 DU MR 29 0 IS, Pir i iR
ONMETEM AN B SRR AN A AR S R S P IR R R T e
UM o S VEDIN K R Rl
[0010]14= A B 1 3> H 12 SR B Pk I ME SR AL S D 7E il 25 ] PISKS S AOIE T 29 1Y
W o
[0011]ZI§7iEU%TmLitE’Jm~% ERDERIACE Y, BB S & TT AR B 1SS O AR

77 SEATEXIEAR b, MG SR S AR B S A R e B, O B IR A kR
B T S B A M 0 )
B ALt r =
[0012) 4 5 W 46 5 st A2k — 2B U B o DU IR SRR D AR B, i AN & DU 07 5K
PR 1l A< A ]
[0013] 1 % St 5] 1 }@Yﬁ&Nﬁ&M@Z%A&

M2 NH,0H-HC _OH
[::j/ Cl;CCHO [::j/ WT/\

1

mmq%ﬁk%%mstg,012mdﬂ@Fw0mLm¢lsocFﬁﬁmmkm%ﬁﬂ@94g 0.7
mol), PiFEEAHHEME T . 3-H A3 g5 0.1 mol)iAT6 MEFR /K20 mL)H, 22183
INENRAIEW, BB SRR L4209 g, 0.3 mol)iAT/b E/K i inF s ik b, THIE 4280-90°C
NP2 h, GAGARAIE60C, uE, B KRR, 2@ TREEHN2.
[001 5] & S itifs] 2 BELL 3 KA R

@]

H
N\H/% OH  conc.H,S0 %
N (LY 4
0
©/ @] N
H
2

3

[0016]7E W5 LU F N 50 mL iRARER, THEE 60°C, R 2 S HUIMAFIRARES T, {fFFN
BEAEE 65°C, &M 30 min J5, FHEEWNE 85CHAI XM 15 min, FIEAAR=E, Kk
PR BINVKK PR RREIE AR 25°C, BidE— BRI S A KRB RN, fhik, JEEH
LR CBERE, BRI T, BT S8 a It R him T SOCE b s h, ik 1h
S AEYIMIERR L, MBS EIE 0°C, WNERERE PH = 1, ik 2h JShiE, VKOKZEE, Uk
SR TAF5E4T 3 (11.76 g, WA YR 80%).

[0017] 1] 2% St 51 3 W -3 - FH R 4 )45
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O COOH
NaNO:

N SnCI2—2HZO N/

H H

3 4

[0018 P BEZL 3 (7.35 g, 50 mmol)¥ i+ 5 M A A2 g5 50 mmol)i#FHH, KM 30 min
JERTTETE, WEIE 0°C, ZAZMAWHIRNG. 14, 60 mmol)/KIEH, REFWIRILT 47C,

BB 30 min 5, ¥ SSRGS IN B BB R (50 mL, 2N), A& CBERH ik
A, 0°C N 30 min, HUBRPEHE T —/KEEATBH(28.2 g5 125 mmol)i5T 20 mL iR LR
dr, IR RS, REFNIRET 0°C, A E ZBFHIE K ERE R 4. HidE 2h
S, g, REEKYE BCERAE TR AN, AR CGBRFERG WK, (R
TN EREZUR Y PH =3 7oA A s ([ AT e, A, 7Kk, USCHE BT AR 7505 e -3- T 2 4 HH

=
I:”:I o
[0019]fi] 25 St 1] 4 N- PR B N- R S 1 H- 05 -3 F B e 5 125
Me
COOH RNV
@é Me(MeO)N-HCI { OMe
/N _— N
4 5

[0020]:44 15| -3 F R . — FHER R85 £6(7.3 g, 75 mmol) A B s S i, A 50 mL THE, %
HE0°C, HMULIE(7.9 g 0.1mol), #i+k 1h FREEZESFE 30min, MMA EDCI (12.5 g, 65
mmol), MLBE8.7 g 0.11 mol), =IRBEFER . TLC Ml sORidkfE, SR 5 R B EFIIE T
INKEERS, e, KEKGE. BRI, H G baam, mhiEbr LAWY, IRk
W WAL, WATRERKEE, TR T, W485i81d EA/PE(v/v, 1:S)IRIMREE AL
RN B A A S R 5 (4.6 g, P A IR 45%)

[0021] 1] £ St f51] 5 3- LRI 6 1A Rk

Me

, o
e} N.
OMe MeMgC
A\ N elvlg \/N
N N
H H
5 8

[0022K JF AL 5 (4.1 g, 20 mmol) I FIF H R, fi S A& <, B =k, MAJ/K THF, #
SNSRI HI 45-10°C, G218 in R &AL 8520 mL, 3.0 M in THF ), ¥ 58 G % 2 = iR,
S 5E BUG FEARIR T IR AL BRI KRS, WAL, WA R HKYE, RN+
B, W4, H EA/PE(v/v, 1:10) IR EEAIAE Z 4T 7 B AR o ([l 44 6 (2.56 g5 80%)

[0023] ] % St f51] 6 1-(3-ME e JE)-3- 2| 7 )& il
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Cul, L~ prollne N
K2CO3 N N

74
7\N

[0024]FKHL 6 (2.4 g, 15 mmol), AL IF4H(572 mg, 3 mmol), L-ffiZ 82690 mg, 6 mmol), B

B(4.14 g, 30 mmol) A EIW H A, @R IIA 30 mL DMSO, =il FAA 3-1RIENE3.56

g, 225 mmol)JHE % 120°C o [ BITERE » A AR ZEE, A 50 mL 4 ZB5HH: 20 min,

FIERR LAY, BRI, WA HLZ, MR B oKk, BN T, W44, F15 FH PE/EA
Hhih, fiiEfSE CUE A 7 (2.92 g, 82%).

[0025] ] & S itifs] 7 (R)-2-F JE-N-(1-(1- (kW -3-55)-3- | e L)Y 2, 26 ) T -2 - . A 9t iz 8

(G

n

oS !
L &
\
N
Ti(OEt), N

[0026]% 7 (2.37 g, 10 mmol), R-(+)-FUT Fe W AfHEHZ(1.82 g, 15 mmol), IS D,
SARYT, I 20 mL Jo/K THE, JIAEKERPY 2.05(2.28g, 10 mmol), MEEIR R M IE R . M
SEHMUE IAZKIEHE 20 min, A KBB4, RERIEERIEREE, ROl 7=
WERAVLZ, WAIEEKEE, TOKBBRA T, R4S 8.

[0027] 1| % S jtifs] 8 (R) -2-FP 3E-N=((S)-1-(1-(FHE -3 -5 )- 1 LM e -3 -5k ) 2, 35 ) 7 -2 P il
BefZ 9 (14 ak

o
O
iy

9 ]
N,S-,,é HN’S"'é

§
@\/\{\l\ L-Selectride ©\/\<T
N N

7 -
2N 2N
8 9

[0028 K it 8 AT i, @/ /Y, IIATJC/K THF ¥, @ A1%2-78°C, ZAZ A —=Af
THMAEAE (10 mL, IM in THF), KM 3h, MINKEKRBL, AL, WEA
BMUZ, WA EKYE, KERINTEE, W48, H EA/PE(v/v, 2:D)IMBEAI M R 7 249
RITEIEK 9 (1.73 g, 50% over two steps).



WO 2020/211563 PCT/CN2020/078034
7

[00297E 50 Y WA il 2% A1 Bt 20 A P A S AL B ABOA B aas i S0 iz
[0030] 1] £ S jitids) © (S)-1-(1-(MLme-3-5) -3-Mg| ek 7,-1-1% 10 (-5 hk

Q
HN’S"'é H,N
(;XN* 6M HCI @\/\XN‘
N N
7 i s |
xN N
9 10

[0031]#RHL 9 (1.73 g, S mmol) A F A, IMAFEEM, =E TMA S mL 6N HCI, K
B 2h JEle T HE, MAK/ R CERSE, WERKZIMAE S 26, AR 8
R, BRANUZ, WA ke, KRBT, W48 51N, H PE/EA H45 50 431%
O AR 2-10¢ (952 mg, 80%).

[0032] il 4% St 10 (S)-N-(1-(1-(FLME-3-%)-1H-M5 -3 -3 ) £, 38 -6- 2 FE RS 11

Y N\)
N =N
H,N N
Cl
N
\/N . Nl N > DIPEA \N
H
. .
— N — N

10 11

[0033]FRHX 10 (238 mg, Immol) AT 6-5(ME14 (232 mg, 1.5Smmol)JANMHEE . A IE T
fit, N\ DIPEA (258 mg, 2 mmol), JHE % 140°CRMNIERH, RN SERGIAIK/ 8 2065
2, WEHEANLZ, WAEHKEE, KRN T, #4s, H DCM/MeOH(v/v, 50:1)HJk:
TR ZHT 4y A4S R K 11 (107 mg, 30%).

[0034]m.p. 221-223 °C; 'H NMR (400 MHz, CDCI3) 8 9.08 (s, 1H), 8.57- 8.55 (m, 1H), 8.49 (s,
1H), 8.07 (d, J = 6.8 Hz, 1H), 7.97 (s, 1H), 7.92-7.89 (m, 1H),7.72-7.68 (m, 1H), 7.47-7.40 (m, 2H),
7.29-7.17 (m, 2H), 6.23 (s, 1H), 1.89 (d, J = 5.6 Hz, 3H); °C NMR (100 MHz, CDCI3) § 154.1,
152.5, 149.6, 147.2, 143.3, 139.9, 138.5, 137.0, 129.7, 128.0, 124.2, 123.3, 122.0, 121.2, 119.4,
110.2, 103.7, 60.5, 29.8; HRMS (EST) m/z Calcd for C1oH sNg(M"): 356.1498; Found: 356.1498.
[0035]l #% Sz itifs] 11 N-(1-(1-(HPE-3-3%) - 1H-M| -3 7, 56 -6-F FE 04 12



WO 2020/211563 PCT/CN2020/078034

it 4% 5 VA A il 4 S 1-9, AR R AR 12, W 37%
[0036]m.p. 212-214°C; 'TH NMR (400 MHz, CD;0D) & 8.76 (d, J = 8.4 Hz, 1H), 8.50-8.48 (m, 1H),
8.32 (s, 1H), 8.12 (s, 1H), 8.09-8.07 (m, 1H), 7.91-7.85 (m. 3H), 7.49-7.45 (m, 1H), 7.25-7.18 (m,
2H), 6.13 (s, 1H) 1.87 (d, J = 7.2 Hz, 3H); >C NMR (100 MHz, CD30D) & 155.6, 153.9, 153.1,
150.9, 148.8, 141.3, 139.7, 129.1, 127.8, 124.8, 123.5, 122.3, 121.3, 121.0, 116.5, 1144, 11.1, 61.6,
30.8; HRMS (ESI) m/z Calcd for C»1H;sNg(M"): 356.1498; Found: 356.1498.
[0037] %l 28 SZitifs] 12 ((S)-N-(1-(6-F-1-(ME e -3-2)- 1H-Mg[ -3 -38) 7 ) -6-Z e 13

il #& 55 A ) 4 St 9] 1-9, FEZEHTHIR K 13, U 52%.

[0038]m.p. 218-220°C; 'H NMR (400 MHz, CD;0D) & 9.01 (d, J = 2.4 Hz, 1H), 8.55 (d, J = 4.8
Hz, 1H), 8.30 (s, 1H), 8.26 (dd, J; = 1.2 Hz, J, = 8.0 Hz, 1H), 8.11 (s, 1H), 7.97 (dd, J,= 4.8 Hz, .},
= 8.8 Hz, 1H), 7.64 (dd, J, = 4.8 Hz, J,= 8.0 Hz, 1H), 7.55 (dd, J; = 2.0 Hz, J, = 9.2 Hz, 1H), 7.06
(td, J; = 2.0 Hz, J, = 9.2 Hz, 1H), 6.13 (s, 1H), 1.86 (d, J = 7.2 Hz, 3H); *C NMR (150 MHz,
DMSO-dy) § 163.1, 161.5, 152.3, 150.6, 147.4, 143.0, 139.8 and 139.7, 136.1, 129.2, 124.5, 123.33
and 123.26, 120.0, 111.3 and 111.0, 97.0 and 96.8, 43.5, 20.3; HRMS (ESI) m/z Calcd for
C1oH;sFNg(M"): 374.1404; Found: 374.1404.

[0039]l] £ SZitifs] 13 (S)-N-(1-(6-9- 1-(ML e -3-22)- T H-Mg 13- 35 ) PR 2k )-6-Z JE 24 14

HN

il & TR R A S S 0] 19, AR TS TR 14, YR 65%.



WO 2020/211563 PCT/CN2020/078034
9

[0040]m.p. 180-182°C; 'H NMR (400 MHz, CDCl3) § 9.03 (d, J = 2.4 Hz, 1H), 8.62 (dd, J;= 1.6
Hz, J, = 4.8 Hz, 1H), 8.49 (s,1 H), 8.06-8.03 (m, 1H), 7.98 (s,1H), 7.90 (dd, J; = 5.2 Hz, J,= 8.8 Hz,
1H), 7.49 (dd, J, = 4.8 Hz, J, = 8.0 Hz, 1H), 7.37 (dd, J; = 2.0 Hz, J, = 9.6 Hz, 1H), 7.03-6.98 (m,
1H), 6.63 (s, 1H), 6.07 (s, 1H), 2.41-2.18 (m, 2H), 1.07 (t, J = 7.2 Hz, 3H); '*C NMR (100 MHz,
CDCly) & 164.5, 162.0, 152.6, 149.0, 147.7, 143.5, 140.4 and 140.2, 138.3, 136.7, 129.8, 1243,
122.8, 122.7, 120.6, 111.9 and 111.6, 95.6 and 96.3, 60.5, 29.8, 10.4; HRMS (ESI) m/z Calcd for
Ca0H;7FNg(M™): 388.1560; Found: 388.1560.

[004 1] & SRt 14 (S)-N-(1-(6-F-1-(MLWE-3-38)- 1H-Ng[ -3 -k )-2- FE L A 5L )- 6-2d RGNS
15

] 4% 77 VL A ) 4 S R ) 1-0, AL EHT IR BB R 15, UK 54%

[0042]m.p. 72-74°C; 'H NMR (400 MHz, CDCl3) § 9.04-9.02 (m, 1H), 8.59 (d, J/ = 2.8 Hz, 1H),
8.45 (s, 1H), 8.04-7.94 (m, 3H), 7.48-7.36 (m, 2H), 7.06-6.97 (m, 2H), 5.99 (s, 1H), 2.64-2.61 (m,
1H), 1.15 (d, J = 6.0 Hz, 3H), 1.09 (d, ] = 6.4 Hz, 3H); *C NMR (100 MHz, CDCl;) & 164.3, 161.9,
154.7, 152.4, 149.8, 148.7, 147.5, 143.3, 140.0 and 139.9, 138.5, 136.7, 129.7, 124.2, 122.9, 121.1,
119.4, 111.8 and 111.6, 96.5 and 96.2, 60.5, 29.8, 19.7, 19.1; HRMS (ESI) m/z Calcd for
C21H1oFNg(M"): 402.1717; Found: 402.1707.

[0043]8 % S2HEfH] 15 (S)-N-(1-(6--1-(ME -3 )- 1 H-1| e-3-3) 2, 3)- 6 LIS 16

] 4% 77 VL A 4 S =) 1-0, AL E MR BB IR 16, UK 55%
[0044]m.p.86-88 °C; 'H NMR (400MHz, CD;0D) § 9.00 (s, 1H), 8.56 (s, 1H), 8.30 (s, 1H), 8.24 (d,
J=8.0 Hz, 1H), 8.11 (s, 1H), 7.92 (d, J = 8.4 Hz, 1H), 7.82 (s, 1H), 7.66-7.63 (m, 1H), 7.23-7.20
(m, 1H), 6.14 (s, 1H), 1.86 (d, J = 5.6 Hz, 1H); *C NMR (100 MHz, CD;0D) & 153.8, 151.5, 148.1,
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144.2,141.7, 141.08, 141.06, 138.2, 135.6, 131.3, 125.9, 124.0, 123.5, 123.2, 111.2, 100.0, 45.2,
21.0; HRMS (ESI) m/z Caled for C1oH;5sCINg (M"): 390.1108; Found: 390.1108.
[0045)H £ St 16 (S)-N-(1-(5-F - 1-(HE g -3 -8 )- TH-NG| -3 - 58 2, 0 )-6- 2 SL g 17

HN

il & 7 VL R & a0 1-9, FEEHTRR B AR 17, R 72%

[0046]m.p. 81-83 °C; 'H NMR (400 MHz, CDCl3) § 9.08 (d, /= 2.4 Hz, 1H), 8.56 (dd, J;=2.4
Hz, J,= 4.8 Hz, 1H), 8.50 (s,1H), 8.10-8.07 (m ,1H), 7.99 (s, 1H), 7.67(s, 1H),7.63 (d, J = 8.8 Hz,
1H), 7.46 (dd, J,= 4.8 Hz, J,= 8.4 Hz, 1H), 7.29 (dd, J; = 6.0 Hz, J,= 9.2 Hz, 1H), 7.02 (d, J =
8.0 Hz, 1H), 6.16 (s, 1H), 2.45 (s, 3H), 1.88 (d, J = 6.8 Hz, 3H); C NMR (100 MHz, CDCl3) &
154.1, 152.5, 149.0, 147.1,143.2, 138.6, 138.4, 137.2, 131.7, 130.1, 129.5, 124.2, 123.6, 120.3,
110.0, 100.1, 60.6, 29.8, 21.5; HRMS (ESI) m/z Calcd for CyH;sNs(M"): 370.1654; Found:
370.1654.

[0047] 4] £ 92t 17 (S)-N-(1-(5-F-1-(ME BE-3-3%)- 1H-M5| -3 -3 ) 2.5 )- 6-Z FEWES 18

4% VL R A e 2R 1-0, AR EHTROIR E IR 18, IR 75%

[0048]m.p. 212-241°C; 'H NMR (400 MHz, CDCl3) § 9.05 (d, J = 2.4 Hz, 1H), 8.62 (dd, J;= 0.8
Hz, J,=4.4 Hz, 1H) 8.52 (s, 1H), 8.07 (d, J = 8.4 Hz, 1H), 8.00 (s, 1H), 7.66(dd, /= 4.0 Hz, J, = 9.2
Hz, 1H), 7.56 (dd, J; = 2.0 Hz, J,= 8.8 Hz, 1H), 7.49 (dd, J, = 4.8 Hz, J, = 8.4 Hz, 1H), 7.23 (m,
1H), 6.71-6.69 (m, 1H), 6.19 (s, 1H), 1.90 (d, J = 6.8 Hz, 3H); °C NMR (100 MHz, CDCl3) § 157.1,
152.7, 149.4, 147.9, 143.5, 13.3, 137.0, 136.8, 129.9, 124.3, 123.7, 123.6, 117.7, 117.54, 111.5,
105.9, 6.1, 29.8; HRMS (ESI) m/z Calcd for C;oH;5FNg (M*):374.1404; Found: 374.1404.
[0049] 1 £ S HEB] 18 (S)-N-(1-(6-F-1-3- I AT )- 1H-N5 -3 Ik ) 2, )-6-Z SRS 19
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] 4% 77 VE A 4 S R ) 1-0, AL EHT IR B R 19, UK 50%

[0050]m.p. 209-211 °C; 'H NMR (400M, CD;0D) & 8.30 (s, 1H), 8.10 (s, 1H), 7.95-7.91 (m, 1H),
7.58-7.49 (m, 4H), 7.15-7.09 (m, 1H), 7.02 (td, J; = 2.0 Hz, J, = 8.8 Hz, 1H), 6.13 (s, 1H), 1.85 (d,
J = 6.8Hz, 3H); *C NMR (150 MHz, DMSO-d,) & 163.4, 163.1, 161.7 and 161.5, 152.3, 150.2,
140.9 and 140.8, 139.5 and 139.4, 131.56 and 131.50, 123.3 and 123.2, 120.0, 117.60 and 117.59,
113.3 and 113.1, 111.2 and 111.0, 109.1 and 108.9, 97.2 and 97.0, 43.4; 20.3; HRMS (ESI) m/z
Calcd for CyH;sF,N7 (MY): 391.1357; Found: 391.1359.

[0051]i] 2% St 5] 19 (S)-N-(1-(1-(3,5- - H A IE)-6-91-3- %) £, 5 )-6- 2 FEIS 20

/=N

HNf\JN

HN™ N

il 2% R A e =] 1-9, FEEHTHIIRFE G K 20, Y% 48%

[0052]m.p. 158-160°C; '"H NMR (400 MHz, CDCl3) & 8.50 (s, 1H), 7.98 (s, 1H), 7.86 (dd, J; = 5.2
Hz, J,= 8.8 Hz, 1H), 7.41 (dd, J;= 2.0 Hz, J, = 9.6 Hz, 1H), 7.30 (dd, J; = 2.0 Hz, J,= 9.6 Hz, 1H),
7.00 (td, J,= 2.0 Hz, J,= 8.8 Hz, 1H ), 6.83-6.78 (m, 1H), 1.88 (d, /= 6.8 Hz, 3H); C NMR (150
MHz, DMSO-dy) & 163.7and163.6, 163.2, 162.1 and 162.0, 161.6, 152.2, 150.7, 141.64 and 141.55,
140.0, 139.5 and 139.4, 123.3 and 123.2, 120.5 and 120.2, 111.5 and 111.3, 108.1, 105 (dd, J; = 7.5
Hz, J,=22.5Hz, 1C), 101.6 (t,J = 25.5 Hz, 1C), 97.6 and 97.4, 43.5, 20.1; HRMS (ESI) m/z Calcd
for CooH14F3N7 (M) 409.1263; Found: 409.1263.

[0053] 1] & St 20 (S)-N-(1-(6-9-1-(ML e -4-3)- TH-g 308 2, 3 )- 6- FEIES 21

-
e

AN
g

w

HN

21
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il & 7 VL R & e ) 1-9, FEEHTR B GE R 21, R 43%
[0054]m.p. 224-226 °C; 'H NMR (400 MHz, CDCl;) & 8.74 (d, J = 6.0 Hz, 2H), 8.50 (s,
1H), 8.00 (s, 1H), 7.90-7.87 (m, 1H), 7.74 (d, J = 6.0 Hz, 2H), 7.54 (d, J = 9.2 Hz, 1H),
7.06-7.02 (m, 1H), 6.76-6.75 (m, 1H), 6.20 (s, 1H), 1.89 (d, J = 6.8 Hz, 3H); C NMR
(150 MHz, DMSO-d,) & 163.3, 161.7, 152.3, 151.5, 151.2, 145.8, 139.5 and 139.4, 1235 a
nd 123.4, 120.8, 114.5, 111.8 and 111.6, 98.3 and 98.1, 43.4, 20.1;
HRMS (ESI) m/z Caled for CioH;sFNg(M'):374.1404; Found: 374.1404.
[0055] il & SZitfs] 21 (S)-N-(1-(6-Fr-1-(ML e -2-3)- 1H-Fg | -3 -0 ) 7, L )-6-Z SE NS 22

/=N

HNf\JN

22
il £ TV TR A S 22 ) 1-9, FEZHTIIR B i Ak 22, W 32%

[0056]m.p. 114-116 °C; "H NMR (400 MHz, CD;OD) & 8.53-8.43 (m, 3H), 8.05-7.96 (m, 2H),
7.80-7.74 (m, 2H), 7.22-7.20 (m, 3H), 7.10-7.07 (m, 1H), 6.99-6.93 (m, 1H), 6.17 (s, 1H), 1.88 (d, J
= 6.0 Hz, 3H); C NMR (100 MHz, CDCl3) & 164.3, 161.9, 154.0, 152.5, 149.5, 147.7, 140.5 and
140.3, 138.5, 138.4, 121.5 and 1214, 120.4, 120.0, 113.3 112.1 and 11.8, 102.1 and 101.8, 60.6,
29.8; HRMS (ESI) m/z Calcd for C1oH;sFNg(M"): 374.1404; Found: 374.1404.

[0057] il #& SLHtifs] 22 (S)-4-(3-(1-((TH-"EM-6-J5) 20 JE) £, )-6- 8- 1-15 | M L )R I 23

/=N

HNf\JN

HN™ 'N

|
N-N

NC 23
il & 7 VL R & I ME ) 1-9, FEEHTR B lE 4 23, R 56%

[0058]m.p. 228-230 °C; '"H NMR (400 MHz, CDCls) & 8.51 (s, 1H), 8.0 (s, 1H), 7.90-7.82
(m, 5 H), 7.44 (dd, J, = 2.0 Hz, J, = 9.2 Hz, 1H), 7.03(td, J; = 2.0 Hz, J, = 8.8 Hz, 1
H), 6.65 (s, 1H), 6.20 (s, 1H), 1.88 (d, J = 6.8Hz, 3H); C NMR (150 MHz, DMSO-d;)

§ 163.2 and 161.6, 152.4,151.2, 142.9, 139.5 and 139.4, 139.1, 123.4 and 123.3, 121.5, 120.
5, 118.6, 111.6 and 111.4, 108.0, 106.1, 97.7 and 97.5, 57.3, 29.0; HRMS (ESI) m/z Calcd
for CpH sFNg(M'):398.1404; Found: 398.1410.
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[0059] | % SRt 23 (S)-N-(1-(6-38C-1-(3-CH A 22 ) 2 2 )- TH-Mg e -3 -k ) £, 0k )-6- S M WA
24

SOMe 5,
il 2% R A i =] 1-9, FEEHTHIIRFE K 24, UE 65%

[0060]m.p. 93-95°C; 'H NMR (400 MHz, CDCls) & 8.49 (s, 1H), 8.34-8.30 (m,1H), 8.03-8.00 (m,
4H), 7.92-7.86 (m, 2H), 7.77-7.73 (m, 1H), 7.38 (dd, J; =2.0 Hz, J, = 9.2 Hz, 1H ), 7.00 (td, J; =
2.0 Hz, J, = 8.8 Hz, 1H), 6.91 (s, 1H), 6.20 (s, 1H), 1.89 (d, /= 6.8 Hz, 3H); "*C NMR (100 MHz,
CDCl3) 8 162.6, 162.1, 152.6, 150.0, 142.4, 142.3, 141.0, 138.4, 131.0, 130.9, 126.8, 125.1, 122.9
and 122.8, 121.0, 120.3, 112.1and 111.8,100.1, 96.5, 66.7, 44.5, 29.6; HRMS (ESI) m/z Calcd for
C21H1sFN70,S (M'): 451.1227; Found: 451.1227.
[0061 ]/ 4% Sitifs] 24 (S)-N°~(1-(6-F-1-(HE & -3 -3 )- TH-N5| -3 -3k ) 2, 36)-2, 6- — G FEIENA 25

=N

25
il & 7 VL R & IR ) 1-9, FEEHTHR B GlE 4 25, R 31%

[0062]m.p. 89-91°C; 'H NMR (400 MHz, CD;0D) § 9.00 (s, 1H), 8.53-8.51 (m, 1H), 8.20 (d, J =
8.4 Hz, 1H), 7.96-7.92 (m,1H), 7.73(s, 1H), 7.62-7.58 (m, 1H), 7.48 (d, J = 9.6 Hz, 1H), 7.00 (t, J =
9.2 Hz, 1H), 6.05 (s, 1H), 1.80 (d, J = 6.8 Hz, 3H); C NMR (100 MHz, CD;0D) § 165.7, 163.3,
161.9, 155.2, 151.8, 147.8, 143.9, 141.6 and 141.5, 138.3, 137.7, 131.0, 125.8, 124.3 and 124.1
121.4, 112.6, 112.3, 97.5 and 97.3, 66.5, 20.9; HRMS (ESI) m/z Calcd for CioHicFNo(M):
389.1513; Found: 389.1520.

[0063]ifill #& SEftifs] 25 (S)-4-24 J=-6-((1-(6-9-1-(MLWE-3-J4)- TH- M| -3 - ) £, ) 3 Ik )-5- S

I IE 26
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26
il 2% R A & e =] 1-9, FEEHTHIIR K 26, Y% 54%

[0064]m.p. 204-206 °C; "H NMR (400 MHz, CD50D) & 9.00 (s, 1H), 8.55 (s, 1H), 8.24 (d, J = 8.0
Hz, 1H), 8.08 (d, J = 2.4 Hz, 1H), 7.91-7.87 (m, 1H), 7.66-7.62 (m, 1H), 7.56-7.53 (m, 1H),
7.12-7.07 (m, 1H), 6.04-5.99 (m, 1H), 4.61 (s, 1H), 1.78 (d, J = 6.4 Hz, 3H); *C NMR (150 MHz,
DMSO-ds) & 164.6, 161.9, 161.6, 159.9, 149.9, 147.4, 142.9, 139.8 and 139.7, 136.1, 129.2, 124.6,
123.1 and 123.0, 115.5, 111.4 and 111.3, 97.1 and 96.9, 67.8, 44.1, 19.8; HRMS (ESI) m/z Calcd for
C1oH;sFNg (M"): 374.1404; Found: 374.1404.

[0065]f] % SZHE ] 26 (8)-2,4- 2 FE-6-((1-(6-5-1-(HL e -3- 3L )- 1 H-M5| 3-8 ) £, ) e It )-5-
FALmEE 27

27
Wl & VLB 9B 1-0, FEZEMRR B G A 27, R 52%

[0066]m.p. 96-98 °C; '"H NMR (400 MHz, CDCl3) & 9.02 (d, J = 2.4 Hz, 1H), 8.62 (d, J = 4.4 Hz,
1H), 8.04 (d, J = 8.0 Hz, 1H), 7.77 (dd, J; =4.8 Hz, J,= 8.8 Hz, 1H ), 7.50 (dd, J, = 4.4 Hz, J, = 8.0
Hz, 1H), 7.38-7.36 (m, 1H), 7.02 (td, J; = 2.4 Hz, J, = 8.8 Hz, 1H), 5.93-5.86 (m, 2H), 5.32 (s, 2H),
5.17 (s, 2H), 1.72 (d, J = 6.0 Hz, 3H); "*C NMR (100 MHz, CDCl;)  165.2, 164.4, 163.03 and
163.00, 162.0, 149.5, 147.8, 143.4, 140.5 and 140.4, 136.6, 129.8, 124.3, 122.5 and 122.4, 120.0,
116.9, 112.0 and 111.7, 96.7 and 96.4, 62.6, 44.0, 29.8;:HRMS (ESI) m/z Calcd for C1oH;oFNo(M):
389.1513; Found: 389.1515.

[0067)%] % S2htf] 27 (S)-2-((1-(6-Fi-1-(ML e -3-5)- TH-M5| -3 -3 ) 2, 36 Y& 56 MR B 28
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28

il & 7 VL R 4 MBS 1-9, FEZHTIER Bl 4 28, K 25%

[0068]m.p. 108-110°C; 'H NMR (400 MHz, CD;0D) & 8.99 (s, 1H), 8.54 (s, 1H), 8.28-8.22 (m,
2H), 7.96-7.93 (m, 1H), 7.84-7.87 (m, 1H), 7.66-7.62 (m, 1H), 7.54 (d, J = 8.8 Hz, 1H), 6.71-6.67
(m, 1H), 5.96-5.93 (m, 1H), 1.80 (d, J = 6.8 Hz, 3H); "C NMR (150 MHz, DMSO-dy) § 163.1,
161.5, 157.3, 152.8, 150.3, 147.4, 143.0 and 142.9, 139.8 and 139.7, 136.0, 129.1, 124.5, 123.2 and
123.1, 119.9,116.8, 112.3, 111.3 and 111.1, 97.1 and 96.9, 90.9, 44.5, 20.0; HRMS (ESI) m/z Calcd
for CooH;sFNg (M"): 358.1342; Found: 358.1343.

[0069] 1 5 92 5] 28 (S)-2,4- & FE-6-((1-(6-F8-1-(ML e -3 -2 )- 1 H-Pif| -3 386 ) TR 226 L 3 )-5-
TR 29

29
il £ 7 VL R & MBS 1-9, FEEHTR B lE 4 29, K 65%

[0070]m.p. 97-99°C; "H NMR (400 MHz, CD;0D) & 8.99 (s, 1H), 8.54 (d, J = 3.2 Hz, 1H), 8.22 (d,
J=8.8Hz, 1H),7.97 (dd, J, = 5.2 Hz, J, = 8.8 Hz 1H), 7.63 (dd, J, = 4.8 Hz, J, = 8.0Hz, 1H ), 7.52
(dd, J; = 2.4 Hz, J,=9.6 Hz 1H), 7.07 (td, J, = 1.6 Hz, J, = 8.8 Hz 1H), 5.82 (t, J = 6.8 Hz, 1H),
2.30-2.10 (m, 2H), 1.03 (t, J = 7.2 Hz, 3H); C NMR (100 MHz, CD;0D) § 167.0,165.8, 165.0,
164.8 and 163.4, 151.0,148.0, 144.0, 141.6 and 141.5, 138.3, 131.1, 125.9, 124.3 and 124.2, 1218,
118.1, 112.7and 112.4, 97.6 and 97.3, 61.7, 50.5, 28.4, 10.9; HRMS (ESI) m/z Calcd for CoH;sFNy
(M"): 403.1669; Found: 403.1669.

[0071)/H £ St 29 (8)-2,4- A FHE-6-((1-(6-FR-1-(4-ME I 5 )- TH-M5| -3 -J5L ) 2, Y2 HL)-5-
TR 30
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30
il #& 55 A ) % St 9] 1-9,  FE BT HIVR B lE A 30, UKEE 56%.

[0072]m.p. 97-99°C; *H NMR (600 MHz, DMSO-dy) & 8.69 (d, J = 6.0 Hz, 1H), 7.96-7.91 (m, 2H),
7.89-7.86 (m, 2H), 7.26 (d, J = 8.4 Hz, 1H), 7.23 (td, J/; = 1.8 Hz, J, = 9.0 Hz, 1H), 6.66 (s, 2H),
6.53 (s, 2H), 6.00-5.95 (m, 1H), 1.69 (d, J= 7.8 Hz, 3H); "“C NMR (150 MHz, DMSO-d;) & 165.5,
163.4, 163.1 and 162.9, 161.8, 151.2,145.9, 139.5 and 139.4, 123.53 and 123.45, 121.0, 117.7,
114.5, 111.8 and 111.7, 98.2 and 98.1, 59.9, 43.1, 19.6; HRMS (ESI) m/z Calcd for C1oH;6FNo (M):
389.1513; Found: 389.1513.

[0073]H 45 SZHif] 30 (S)-2,4- 8 FE-6-((1-(6-Fi-1-(G-( TR L 3L ) 2K 3 )- 1 H- M| Mg -3-38) 2,35k
) -5 ke E 31

NH,

ch\N

|

HN \NJ\NHZ
F

\QW/K

N-N

sOMe

il & LRI 2 S S 1.9, AR EHTIR SR A 4 31, U 68%.

[0074]m.p. 112-114°C; '"H NMR (400 MHz, CD;0OD) & 8.31 (s, 1H), 8.12 (d, J = 8.4 Hz, 1H),
7.96-7.93 (m, 2H), 7.84 (t, J = 8.0 Hz, 1H), 7.55 (dd, /;=9.6 Hz, J, =2.4 Hz, 1H), 7.09 (t, /= 8.8
Hz, 1H), 6.02-5.97 (m, 1H), 3.23 (s, 1 H), 1.76 (d, J = 6.8 Hz, 3H); *C NMR (150 MHz, DMSO-d)
§ 165.5, 163.1, 162.9, 161.6, 150.4, 142.3, 140.0, 139.6 and 139.5, 131.3, 126.3, 124.7, 123.5,
120.3, 117.6, 111.5 and 111.3, 97.0 and 96.8, 60.0, 43.5, 43.1, 19.9; HRMS (ESI) m/z Calcd for
C21H1oFN5O,S (M"): 466.1336; Found: 466.1338.

[0075] % & SEHEf] 31 (S)-2,4- -2 2E5-6-((-(6- - 1-(3-(H i 28 ) A 3 )- TH-M| -3 -0 ) £, F )
HE) -5 IE 32
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SOMe .,

il 2% 72 R ) % St S 4] 1-9, AR AT Ik [l A 32, WREE 56%.

[0076]m.p. 108-110°C; "H NMR (400 MHz, CD;0D) & 8.29 (s, 1H), 8.10-8.08 (m, 1H), 7.95-7.79
(m, 4H), 7.24 (d, J = 9.2 Hz, 1H), 6.01-5.95 (m, 1H), 3.22 (s, 3H), 1.75 (d, J = 6.8 Hz, 3H); “C
NMR (100 MHz, CD;0OD) & 167.0, 164.8, 164.6, 151.6, 143.7, 141.8, 141.5, 135.6, 132.1,
127.9,126.2,124.0, 123.7, 123.3, 122.0, 118.1, 111.2, 61.8, 45.1, 44.3, 20.6; HRMS (ESI) m/z Calcd
for C21H19CINgO,S (M"): 482.1040; Found: 482.1040.

[0077] ] % S it f] 32 (5)-2,4- B8 -6-((1-(6- S 1-(MH M -3- 5 )~ TH-If| -3 35 ) R ) 5
HE)-5-T L EE 33

33

il £ VA R & S SR 1-9,  FEEHTIR BT (i A 33, IR 72%.
[0078]m.p. 83-85°C; "H NMR (400 MHz, CD;0D) & 8.99 (s, 1H), 8.56 (s, 1H), 8.23 (d, /= 8.4 Hz,
1H), 7.94 (d, J = 7.2 Hz, 1H), 7.81 (s, 1H), 7.64 (s, 1H), 7.26 (d, J = 8.8 Hz, 1H), 5.82 (s, 1H),
2.26-2.13 (m, 2H), 1.03 (m, 3H); >C NMR (100 MHz, CD;0D) § 167.0, 165.0, 164.8, 151.0, 148.2,
144.2, 141.6, 138.2, 135.7, 131.4, 125.9, 124.0, 123.7, 118.1, 111.1, 100.0, 83.4, 50.5, 28.4, 10.9;
HRMS (ESI) m/z Caled for CaoH;gCINog (M'): 419.1374; Found: 419.1370.
[0079] & St 33 (8)-2,4- A IE-6-((1-(6-5-1- (HLIE-3-5)-1H-Fg| -3 5 £, 5 2 Jk ) -5-
FIEMEIE 34

34

il & TR R A S 5] 19, AR TS TR 34, YR 62%.
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[0080]m.p. 100-102°C; '"H NMR (400 MHz, CD;0D) & 8.98 (s, 1H), 8.55 (d, J = 4.4 Hz, 1H), 8.23
(d,J = 8.4 Hz, 1H), 7.89 (d, J = 8.4 Hz, 1H), 7.80 (s, 1H), 7.66-7.62 (m, 1H), 7.25 (d, J = 8.8 Hz,
1H), 6.02-5.96 (m, 1H), 1.75 (d, J = 6.8 Hz, 3H); *C NMR (100 MHz, CD;OD) & 167.0, 164.8,
164.6, 151.7, 148.1, 144.2, 1417, 138.2, 135.6, 131.3, 125.9, 123.7, 123.3, 118.1, 117.5, 111.1, 61.8,
45.1,20.6; HRMS (ESI) m/z Caled for CioH;6CINy (M"): 405.1217; Found: 405.1215.

[0081]5] % SEHif] 34 (S)-2,4- - ZFE-6-((1-(1-(ML W -3-5)- 1H-1] I -3-0) £. J yarl Jk )-5- S

EENE 35
ch\N
~ |

HN N)\NHZ

OIS
N-N

\_y

35

il £ J7 VR & S 2 ) 1-9, KR TR Gl A 35, IR 45%.

[0081]m.p. 90-91°C; "H NMR (400 MHz, CD;0D) & 9.06 (s, 1H), 8.53 (d, J = 3.6 Hz 1H), 8.25 (d,
J=8.0 Hz, 1H), 7.95 - 7.90 (m, 1H), 7.81-7.77 (m, 1H), 7.65-7.62 (m, 1H), 7.51 (t, J = 7.6 Hz, 1H),
7.27 (t,J=7.6 Hz, 1H), 6.03-5.97 (m, 1H), 1.76 (d, J = 6.8 Hz, 3H); "*C NMR (100 MHz, CD;0D)
8 167.0, 164.8, 164.6, 151.6, 147.6, 143.9, 138.7, 131.3, 129.3, 125.9, 124.5, 123.1, 122.6, 122.4,
118.1, 111.3, 61.7, 45.3, 20.8; HRMS (ESI) m/z Calcd for CioH;7Ny (M'): 371.1607; Found:
371.1607.

[0082]4] 45 S2htifh] 35  (8)-2,4- A FE-6-((1-(1- (MENE-3-FE)-6-( =45 F 3k )-1H-Mg| -3 -3k 2, 5L
S E)-S-FH L IE 36

NH,

ch\u
|
J, )\
FSC\Q\;’L N~ “NH2

|
N-N
/
\ N
36

4% 77 VL A 4 S =) 1-0, AL EHTAERR BB K 36, UK 58%
[0083]m.p. 128-130°C; 'H NMR (400 MHz, CD;OD) & 9.01(s,1H), 8.59 (d, J/ = 4.8 Hz, 1H), 8.26
(d,J = 8.0 Hz, 1H), 8.13 (d, J = 8.4 Hz, 1H), 8.04 (s, 1H), 7.68-7.65 (m,1H), 7.52 (d, J = 8.4 Hz,
1H), 6.09-6.04 (m, 1H), 1.79 (d, J = 6.8 Hz, 3H); *C NMR (100 MHz, CD;0D) & 167.1, 164.8,
164.6, 151.8, 148.5, 144.5, 140.4, 138.0, 131.8, 131.1 and 130.8, 127.1 and 126.5, 126.6, 124.4,
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123.9, 119.4 and 119.3, 118.0, 108.91 and 108.86, 61.8, 45.1, 20.5; HRMS (ESI) m/z Calcd for
CaoH1sFNo (M"): 439.1481; Found: 439.1481.
[0084] A=Wy IR St 1: NG|SR S PIBKS IR v P ik

¥ H ADP-Glo™ Kinase SZ40 RIE o« $Z SPARE Sl PT 75 0 — RINKIEZ, & HL
50 nL B4 F2 31 384 FLAR F, B HEALANBH M0t BESL b 43500 50nl 1K) DMSO, FH¥IESE iy
WOK# PI3Ka, B, y A1 S 23 HIFERFEE 1.25 nM, 1.25n0M, 10nM, 1.25nM, $RJ5PAEL 2 uL
g 384 FLAR -, FEFIPERIBEMXTIGFL AN 2.5 L, B0 30 7, IRGREE=RFE 10
SyBR, NN 2.5 L ATP A PIP2 RIRGVAR, B0 30 70, RZGIESE=EIFE 2 /M, A
5 uL ADP-Glo Reagent #R¥%ESIG =ENFE 3 /M E M 10 uL Kinase Detection Reagent, #%
GRSVAERMEE 1N, FEREE.0%5 )5, H Enspire BEVROGRI RLU {8, JERHEA
Fawa KL R
[0085] LAUK 1) log fEAE N X B, B 4r U408 Y B, SR 4394 f GraphPad Prism 5 ]
log(inhibitor) vs. response -Variable slope A& & MEL, MIMAFH & MEA VA BEEPER) 1Cso
{H.

R 1 WMESEATAEYIN PIBKS Hik 36

&y | s 1Cso (nM) &) IS ICso (nM)
@10uM @10uM

1 91.7% 38 24 97.3% 12.3
12 71.2% - 25 96.6% 39
13 95.9% 38 26 97.8% 21
14 96.6% 59 27 98.1% 3.7
15 91.7% 72 28 3.9% -
16 - 7.7 29 - 2.1
17 82.6% - 30 - 57
18 96.4% 101 31 - 2.6
19 76.2% - 32 - 1.2
20 76.7% - 33 - 25
21 96.7% 52 34 - 2.0
22 63.2% - 35 - 4.0
23 93.8% - 36 - 286

PI-103 - 55 PI-103 - 55
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[0086]Hi% 1 A1, LAz [ 78 PI3K S5 PI-103 AR NRAPERT IR, 228408 45 itk &4
TR EWIARIL L 1 BN PIBKS #IH1IETE, il s i in s 2 A Jede i 1 ik
Yo

2 e AR IR

(=R IC50(nM)
pl10a pl110B pl10y p1106
16 >1000 >1000 >1000 7.7
27 >1000 284 246 3.7
32 >1000 47 >1000 2.1
33 576 31 >1000 1.2
34 >1000 41 275 2.0
PI-103 3.3 5.0 25 5.5
[0087]EH 2 AT %0, A& 164 27, 32, 33 FI 34 AHXTTFHPEX IR 254 PI-103 #3R I H T4L
T IR R PR

[0088] A=A S5 SEHEM) 2 Mol ST A= VI RO AR S8 v
KM MTS 320058 #8 7 W5 MR AL S P00 S B LR A MV-4-11 BJRSMMEIER], JF it
SN E o G5 RN, Fir AN SA S W AE I 22 5 s L B (0 P B 410 Bl
I HRE AR I 5 T2 Idelalisib 547 AR5
R 3 WA MV-4-11 [ SM] RGPk

A4 MV-4-11 ICso(uM)
11 7.02+1.65
13 6.54+2.45
16 8.57+1.58
22 3.0140.75
24 2.91+0.47
25 5.70+1.41
27 3.51+0.41
29 4.02+0.98
30 3.24+0.53
31 3.54+0.67
32 0.46+0.07
33 1.61+0.26
34 0.69+0.16
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35 11.77£2.11
Idelalisib 7.08+2.58

[0089]FH % 3 nl %0, LLEFICE LY PISKS BB 41 77 Idelalisib /E A FHPEXT R, %
KA AE AT WA YRIE 7B RGP E Mk i fH
PEXTHE Idelalisib, il & FAETE ST 2P BE FERE 0 18 B4R A o
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U KA
1. g R fT A4y, HAEEAE T, ZMET.
Rz
R, N
Rj N
R4 Re

F St SR R e L 222 T T2 1 R s R A,

Ho: Ryv Ry Rys RyHHFAIECARE, EAS. W T Crebidh. SR Cre K358 Crg
ez Y

Rs i Cig bttt CrgbiEEIRLEIE;

Re 16 H P IREZ BT B0 2230 Frd B ERREE BEA. wE T Cis bk, Cis
S I SN B SN SN L7178

Ry ik B B BB 2 BT IR Bl 05 A 30 Frid e FAUREE A AL wE T Cre bk, Crs
e s, R, JAE. mhi.

2. MR SR 1 Tk i —Fhmg| eSS ATAEY), HAHIEAE T, @AM Y:

(8)-N-(1-(1-(MH WE -3-3)- TH- Mg e -3 - 3) £, 3 )-6- B SR MEE ey

N-(1-(1-(E e -3-28)- TH-P| E-3-3) 7, F)-6- G FE MR 4

(S)-N-(1-(6-%8- 1-(MHL M -3-F%)- TH-M| -3 38 ) 7, 3 )-6-Z S Pt s

(8)-N-(1-(6-95-1-(FHE g -3-J5 )- TH-MG| -3 -2 ) 7 L )6 - R mi vy

(8)-N-(1-(6- - 1-(PbL 1z -3 -3 )- 1 HL- | -3 35 )2 Y 3R T 35 )-6- S FE P 14 (8)-V-(1-(6- 5 - 1- (T

WE -3 )- 1H-M5| -3 33 ) 2, 3 )-6-Z FE N s

(8)-N-(1-(5-F -1 -(ML W -3- 0% )- TH-15| P -3 - k) 7, 5 )-6- S S I8y

(8)-N~(1-(5-3-1-(HLE-3 -5 )- TH-N5| -3 ) 2,0 )-6- S SE VRN

(8)-N-(1-(6-F-1-(3-F AR Jk)- TH-M| -3 5) £, 0 )-6- 2 FE g s

(S)-N-(1-(1-(3, 5-ZFUAIE)-6-98-3-5L) £ 3)-6-Z LS

(S)-N-(1-(6-38- 1-(ML WE -4-25)- TH-Ng| -3 3 2, 3L ) -6 SENEE e

(S)-N- (1-(6-35(-1-(ML he -2-F56)- 1H-15| -3 38 £, F8)-6- 2 T N n:

(8)-4-(3-(1-( (TH-URW-6-55) 2 IE) £ 0)-6-9iL- 115 M 2 )

(8)-N-(1-(6-9- 1-(3-(FFREGIE J22 ) 25 ) | -5 W43 ) £, 2 )6 FE R (8)-NV°-(1-(6- - 1- (T

WE-3-F)-1H-M|Me-3-38) 2. 36)-2, 6- & FLIENS

(S)-4- 2 -6-((1-(6-F- 1- (L 0E-3-J)- TH-M5| -3 J ) 2, BL )y S )5 - Bhms g

(5)-2, 4- 5 FE-6-((1-(6-F-1-(HL e -3-2)- 1H-M5| -3 - Iy 2, Jk Y Ik ) -5 - S ks e

(8)-2- ((1- (6-3-1-(FHLBE-3-%)- 1H-15| -3 - ) £, By 3 ik A

(8)-2, 4-ZH-6-((1-(6-F-1-(MH W -3-H5)- TH-Mg| -3 -3 ) TR] 2 ) 2 Ak ) -5 - Lk W g

(8)-25 4-ZAH-6-((1-(6-F-1-(4-NH W J25)- 1 H-My| k-3 3 7, B )l 2k ) - 5 - T 2k s i

(8)-2, 4-FFE-6-((1-(6-F-1- (B3-(H RS 5L )48 55 )-1H-Mg| -3 - ) £ F ) 2 ) -5- U FE IR g
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(8)-2, 4- 50 FE-6-((-(6-F-1-3-(F R ) A 5k - 1H-Wg| -3 -0ty £, Jk yad ik ) -5- U ks g

(8)-2, 4 FE-6-((1-(6-F-1-(MLME-3-FL)- 1H-M5| -3 -5 ) [ 36 I )-5- F FL s g

(8)-25 4- 2 FE-6-((1-(6-F-1-(MEE-3-F5)- 1TH-W| -3 J8) 7, J6 ) 2 356 )- S - s g

(S)-2, 4-—EF-6-((1-(1-(MLnE-3-5L)- 1H-15| -3 -5L) 2, B Yo ) -5- S5 FLmss g

(9)-2, 4- " I-6-((1-(1-(MEIE-3-3)-6-( = F5L H 2L)- 1H-Mg -3 32 ) 2, 3 ) 2 3 ) -5 F s g

SR AL S W5 e A AR sl 2477 B AT e 52 1 R A S )

3ARFEAHIER 1 BRI — P S AT A ] 45 770, FAREAE T, @i DU PR s
W AW 1 H5KARRE. ShRARAERMEBR KB B NS ED) 2, WED) 2 ZIkE
MAER ARG 3, (WEY 3 KAETFH. BEEAL. @I TSI W3- R 4,
S H RSB SAE ST EY 5. & 5 R FER NG 6, B)G 6 5
IR Ullman fRIEAEAE G 7, WGP 7 5 R-(H)-BUT B e 46 A4 b 54 8,
ey 8 7E A T ZN A BN Z A I E IR &Y 9, RIGTEMRIE ST B s
BUT ZE WA ST it 5 10, a5 S AR KA SRR A S B At &, i
LI

R " COOH
? _NHOH-HCI Y\N OH Ik HS0, _NeNO,
Ry R4 CC|3CHO Ry SnCI2 2H,0 Ry

R
1

Me e} o)
Ry © N, Ry Rs Ri Rs NS Rs
Me(MeON-HCI Ra { OMe camgel Re { Re-Br R {
_————- N /N —_— ,N \
R3 H Rs H R3 N N
& Rs Ry Re Re
6 7

0, tBu

HN

R7
HN
R4 R1 R4 Rs
EER R, RO R
N
R3 Ry l}l
Ry Re

11-36

HrFRyv Rov Ry Ryv Rsy Rov Ry 58 SUARCHRIZEER 1 AT

4 MRIGBANER 1 Prd i — P ST AL WAL 5 DU 25 W) h O RS, R AEAE T,
JIT IR Jo R s PR A s . SRR A e AR AT R SR L DEV R L R B
B PR o SRR P R e R

5 HRIEBUREER 4 Prid —Rimg| S RT A V)7L i 2 30 PI3KS Sl s PEZG M) I S
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