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(57) Abstract: The present invention relates to an aryl substituent-containing degra-
dation agent for cyclin-dependent kinase 12/13 (CDK12/13), a preparation method
therefor, and a pharmaceutical composition and use thereof. The degradation agent for
CDK12/13 of the present invention has a structure represented by formula (I). The
compound can be used as a protein kinase degradation agent, and can effectively and
highly selectively degrade a CDK12/13 protein and inhibit proliferation, migration, and
invasion of various tumor cells.
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WS RT, ARG 0 E P2 48 AR R WA P05 8500 70 5 BE 7 T By 78 EL 91 1)
Be& 1 .

WA AL, RiEOKEVRIEARKANEY HRKATEAE RS .

REHBEMWTT UATT 2. AR, RiE “Rigs” &3 40 {5
RN BRI P AT S G Y. FE— st Tr SN, AT A R LU R 1,
CHE A e B A AR 1, (B AT DR A A B AR T L 45 2 EARE R M . AT
AT 25583 7T LUE S R IR I e . A . BRI AR s AR R e T R SN A
HER, HHOLIBESE. REFRRE. KA. WM. M. RERNE. K. mREH
ftbh A= B bWl B2 2 AR AR e S . TE— ety SN, BT 20 o B R K R A O

AATF IR R EY, K5O E@EFE AR EYDHEF,
AP =N Z AR 7R 7 R E B S BRFhls R IR R i R e B
AFRFR TR, EEUFEERKIEY P RIRA RO SEFEE . k. & H.
M. TR BOHE, WHHMEARET 2H. H. BC. “C. PN, B0, 3P, 3°S. BF F134Cl.
HRERRA R W@, B 2H) AT DR a7 %, X2 T 5 m AR R
SEVE, N o v AR P R AR R E R R, R R G L R T RE R AR IE Y .
FrdR A& m] LG & A T B 22 UG R IE T R A B Z 3/ (PETBF 90 1 I FL 7 A& 4 A
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iz, BVE AR B BOR A SOBIDIL &Y H G ISR E R T AN R R 2
ey PN, PO 1 BF. R R AR M OB A & Pl v DLl S AU R A B L
RNRR BRI BT AR Tk, S 2 i R AR bl s AR
JE R A2 AR L B0 1 A

RICATFHIAL G AT LUS 24552 Bl 3 2R B anoK . £ & DL SR AN 3R 1551
WA AE, I AR B A 5 i A A AR e e — e b, g
Mtk ¥R ELN . £ DT RF, RGN HEY. 5
DT ET, Rl e R BRAEMNIREGY . £5AtdrF, Frdiit

EE/ERATTY e

HBEEY KRG T

T AKHAEY N CDK12/13 TR A FE#H, iRt a kK HAgS FoE2 ik
PLR A ST s Ak S ] VRS e n] TR 97 . TRBF AR 5 CDK12/13 35
MR FIEIR M PE S .

REPRBGYWHEMEESEREN, Pl A ERREHA G E L2 E %
TR AR A A E el B e A ek iR . AR E T RISREUSIKRFTFAY
MBI, 3T E. “ZEENE” 218 AW E L UL E SRR
SIEMENRIEMN. 8%, AYHEWEE 1 2 3000 mgGEHREWHE N 3 £ 30
mg/kg) AR A H WA E, I BEREREE 10 & 2000 mg B4 & FIL4 4/
FE, ik, “—F” &RERS .

“CHpEE LR EERZINAERAR 2R —FRELE MRS I A N2 R ] R BT A IR
AR AR R, H AR AR MR B . AR SN 2
HEMHD T LS AN HALEIRE . HIIB AT AL B35 R ILE I Th 3.
257 LB S AR S I SR R AR e R R HAT A (IR PR A4 R, LR
PRI IR AT A 30) . BARR. o Aok IR IE I 70 (9 G A I B R0 A 1B BR 6 ) . o 1R
. Mm@l RE . ZRRal. fedEul . BRah). ZouEEON . B, HEE
B I BREEES). FLRIRES). IR (T R ERRME). F ORI .
e . PLEALA . B IE AR TS BRI

KRN E R H G 25T B R AR, RS T NEBHE
(EART): Ok, BWH. B%. BBINEKA . DINEE HRTRES 2.

A+ ORGSO EAF AR ZER . Al A BRI . 781X 2 ] 44
FIE O, WA S E D —FE USRI A GO A, B AT IR SRR —
7, A5 THMRE: () EAREEaERR, Hlaverr. L. ERE. BaR. HEE
BEREEER; (b)) Kier 7, Hlunm A4 R, WERE. R, BOmItmk .
PRI RAT IR s (o) PR, flanthym:  (d) BN, Blanislh. mERES . D% EE
MEURE R . IFHEE. —SEASHBRENREE: (o) SZEHEN, A, ) R’
Wb, Bl &9 (o) IR, ) o s B A S i IR e H v Bis s (h) IR
F, FaEmg Lt @) EEF. g AR, WIERE . MR, B RL E. H
AWM ILEEY .. TERER . FFAFFFIR, SRS 7T DA $E 228 w5 .

AR, Flan 7. L. EEE . FLFIRISOR AR, T DL R B R A 5 A R A
%, B0 AR A ST B R I e fd b E . Hon] LA S A, RS LS Y B
LA A BLAEIR J7 AR WAL TE 10 — S e R A &4 . ] B 1) B 38 40 40 1) S 45
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RGNS . B, S-SV BLE R B B R R R TR R 2 T
Fav

HIF BORSS 25 B P R B 45 25 57 BRI LRl 30T IREGT . B R EK
L PR G Ak 7 P P R & ISR RGN N R o B <00 2 0 v - PO 1 B N Ry
AL EAIAAR], Pl k. RN ROl ROl WY, 13-7 2
LN EP S LT UM I N1 B s AN £ % s IS o/ N7 S N 0 N =Y R 1
R, EHIR S

R 7R EAE ERRET AN, A A Ve e B R, BlaniE . SRR B E:
A BT  BROR AT R

Frim e aoh, RERE T aE BT, flin L+ \bihe . RE LW
1 BRI AR AL BAPE R B . RS AT 4R . WA, sUCHRE.

F T W B AN S B LA Y w] L AR 3 AT 4 2 R TE W K I R B e K. 23 B
B BEEREELR, B T A T B ALV A B A R R R . S IE
AKAEFTAR AR MRS . R W EBUE A K. ol 2l LA ERES
Y.

2N =y D ks e Pl RICK TR o 5= il IR v /N | I il VL N | P R
JRATE T S N 5 E v B2 R E A TP 22 mpoRl G ) (W R 7R IR

Pas
=

AR A Yyl LR b 25 s n) UL oAb 255 bl s 2 A e Al 5 45 245
AEHXAMAGYR, KRS 220 0EEN T /20T NI
(BN, HAFRIENAAN Y BV RRFE, FE 60kg AR HESZHE—
e 1-2000mg, fLik 6-600mg. %%, HARKIFEIEN G SRR AEE. BE K
FEAR DL R ZR A T, X e AR A A 2 [ DT T 7 03 Bl A

MG IT 7

TR, AU ERE CDK12/13 S E M, Pz a s & izies
VI eGP mT L F 697« T ANRER 5 CDK12/13 3 PEB R W 3Rk A G M e . 71— L
SEHt 7 s ARTCRIT T AR WA A AR I 2% F RS A /B8 T B CDKI12/13 22 5B/
TR EEEEN SESB A PR E. sy A, AR T T
5 M1/BRIE TT B CDK12/13 2282/ 75 A IR B H BB N SR A R &Y. - 5
SKHETT R, RICATF T A FEZAE FIGI7 H CDKI12/13 £ % IR/75 2 R & H
BT 3 O B TT I, B A 2 A A E ARV G A — 2 S T 5
T, CDKI12/13 & %/JF MR | BN 2 R sl Ao iR . sUiRE. T8
s ORSRE . JE/NAnME R . NI . JCSC PR N . WRIR M . TR AR
W R R . LR . B EREUR . B, AR EE . S
W CRIEME. Sifnle . Biake . WAREUE .

AT A AIT RS M T R, BT AP E VIARTA S YT LS Al 2y
FHGMEM . WA, “HAE7 MR TR B R A 2
EPIR(ECE )RR, B, £ 3k 42 W 0R hE 2 Jm I B A J700E 4 i A sl
kR, BT N Al S PN 5 1 2 AR AT P R BCE B Rf T . RSy o, R
ZRMG ST LT eI, FATT SRR T, DL T A AERES . X
ARy IR B Bk o EHARSEE T b, R ST IR R
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— MRS BT IR Z AT AW . MR — sy N, T AGH, 6B
TR B, AT EAR, P, SEREE -G T BT =
OB A B, FEUD IS UGy T LLE BUAH R I ROR, BGE 53 — ka7 AT DURE R R
FEHORERREIR, B 6 T 28 — R I R B R AUE . AE — e st s, Ik Ad
5 RE IR 55 955 0 AR 5% B AR 2 B R sl b KT FE 3R 53 — #R YT OIS L R SIS i — Fin
7 TSR B ) o P AR b B A RICR BT RAER A AR I . e AR el T AR . iR AT B
{8 45 38 25 1 56— PR R o7 I AR AR i 28 5 AR T IN TSR A mT R I .

RO TF AL &P S8 A0 2 b —Fh 55 A0 16 97 50 A] CLIRI I it 2 4R R 273
TTIAEY R . BURKH . ATy, wE LA SCrR &%, b
J5 AT T 3 A ], BlRT s e A R

fE— 807 K, AR A S HAE T A A AR, AFETFAR. K
St REMIAn, THRBE. FREBE). AT RRTVE . BRI IER/E0R
Jr k. IXEERIE AT VAT LA VR ) & 0t 2 50 A /e AR 25 50), T A 5
7R A IR I AT BE IR B 1 BRI RCE

fE— 2 sty I, RS R KISV -5 24— 55 SE I 770 3 o4k 22 36 7 51
—REMH . R E ST N, AR EY S — R a2 M ) A B SR T
A o AV ST R AT DAt 7R B 3R B E SOmSE T AU A “A B Z S RE A PTE (A
to Z List of Cancer Drugs)” " %58 BI4L Z 897 7 o

AR EBRSET:

1. AR IH R AL 1 20 Pt e A it 14 B B 12/13(CDKI12/13) [ B 7], ] LU X%
HiPFfE CDK 12 il CDKI13 & [H Wy, nf LU T 2 7B 835 76 97 th CDK12 Fl/B%
CDKI13 A EMN S H5mM Y, hwars i . $LiE . 7R mEE. G50
Nl . AN . RSO . s . A EE . REE . e . RE. b
dfdE . BRMER . s . AR, SR, SKEGEME . g EE .
HpE . KRB,

2. ASRIRFR AL 20 B B A I BT R 12/13(CDK12/13) 1) B i 71 oA B sE
W AR IS

3. AN BB AL I T B R A A P B B R 12/13(CDKI2/13) I B B BB R
= A e S

PLR &5 BAR SRl 9 3 A & BRAE 3 — 20 P gi i) v B .
LR 1: LB 2le-4-77
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S8 1. HalE 3-86 B

C

H2N“'©/ O\Nﬁ

3-86 K/N\Boc

S OFEBEH A, [ 4-(4-RFE )RR 1R BT BR (1.02 g, 3mmol) Ik
DMSO (15 mL){& £ ik o RN O e-1,4-— % 2 (1.2 g, 10.5 mmol). BEBER4T (1.3 g,
6 mmol). Cul (57 mg, 0.3 mmol). D-JH%&# (35 mg, 0.3 mmol), EEE, MKEHK=
W, JHEZE 100°C, TLC MMM SR, BEEE, & %il_/fg DCM/MeOH
(10:1) PRARBEE =R, PEBBIRKYE, @5 L, R IEMHEGEA s, B3 H it
AW 3-86 (K (A ([ 14, 480 mg, P 43%). 'H NMR (400 MHz, DMSO-ds) & 6.74 (d, J
= 8.8 Hz, 2H), 6.49 (d, J = 8.9 Hz, 2H), 4.88 (d, J=8.2 Hz, 1H), 3.42 (t, J = 5.1 Hz, 4H),
3.03 (s, 1H), 2.83 (t, J = 5.1 Hz, 4H), 2.76 (s, 1H), 1.95 (d, J=12.8 Hz, 2H), 1.85 (d, J =
12.4 Hz, 2H), 1.41 (s, 9H), 1.26 (q, J = 10.9 Hz, 2H), 1.11 (q, J = 11.6 Hz, 2H). HRMS (ESI)
for C21H3sN40» [M+H]", caled: 375.2755, found: 375.2739.

R 2 AR 4-39 )&

y
N
HN“'O \@LN/\

CN

100 mL BRI, 1 3-86 (1.38 g, 3.7 mmol) [f] DMF (7.5 mL){& & H KK 5-FFE-2-

FENE 3 (451 mg, 3.7 mmol). CsCO; (1.45 g, 4.44 mol), 565, iR W™, TLC WM&

RiSERE, 98, IEREUE R . SRR ETIEAR Rk Aifk, 5 EIFER 4-39 (5 EIE I,

1.4 g, 80%). 'HNMR (400 MHz, DMSO-ds) & 8.37 (s, 1H), 7.63 (d, J=8.5 Hz, 1H), 7.51 (d, J =

1 Hz, 1H), 6.75 (d, J= 6.9 Hz, 2H), 6.52 (d, J= 8.3 Hz, 3H), 4.92 (s, 1H), 3.75 (s, 1H), 3.42 (s, 4H),

3.12 (s, 1H), 2.83 (s, 4H), 1.98 (s, 4H), 1.41 (s, 9H), 1.36 — 1.28 (m, 2H), 1.25 — 1.17 (m, 2H).
BB 3: FEE 4-44 I
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HN“'O/

=
A aas SN
g

CN

25 mL [BJEEHES, Al 4-39 (1.438g, 3 mmol) DMF (3 mL) & & RN R E B
N5 4 (1.2 g, 9mmol). DIPEA (1.6 mL), 55, FRZE 95°C,6h J5, TLC MM e, ##
ZER, BRKRYE, HERIEAHGAEML, BRI B E 444 (HEEE, 1.3g, 775 12%).
'H NMR (400 MHz, DMSO-ds) & 8.29 (s, 1H), 7.60 (d, J = 9.0 Hz, 1H), 7.46 (d, J = 6.6 Hz, 1H),
7.28 —7.24 (m, 2H), 7.18 — 7.14 (m, 3H), 7.03 — 6.98 (m, 4H), 6.46 (d, J = 8.7 Hz, 1H), 5.58-5.56
(m, 1H), 4.26 (t, J=11.9 Hz, 1H), 4.14 (d, J = 5.4 Hz, 2H), 3.45 (s, 5H), 3.16 (s, 4H), 1.90 (d, J =
11.1 Hz, 2H), 1.76 (d, J=11.6 Hz, 2H), 1.42 (d, J= 1.6 Hz, 9H), 1.27 (m, 2H), 1.14 — 1.04 (m, 2H).

B4 FEE 4-46 HIHIE

AL

HN“'O \©\N/\

AN 448 L NH

s

CN

25 mL [RJERIET, B 4-44 (1.83 g, 3 mmol) ) CH2Cla (2 mL)4& & il
CFsCOOH (1 mL), Bt i, KMNEHRE, WRwds, A6 ER = M-
CH2Cl/MeOH (10:1) R RAEEL, LK T, SrERAE)ZEN2ith, B2 H brH
& 4-46 (@R, 1.43 g, 94%). "HNMR (500 MHz, DMSO-ds) & 8.29 (s, 1H), 7.60 (d,
J=9.2Hz, 1H), 7.48 (s, 1H), 7.28 — 7.25 (m, 2H), 7.18 — 7.15 (m, 3H), 7.00 — 6.95 (m, 4H).
6.47 (d, J= 8.9 Hz, 1H), 5.56 (s, L|H), 4.26 (m, 1H), 4.14 (d, J= 5.9 Hz, 2H), 3.48 (s, 1H),
3.37 - 3.34 (m, 1H),3.11 — 3.09 (m, 4H), 2.85 — 2.83 (m, 4H), 1.90 (d, J= 11.4 Hz, 2H), 1.76
(d, J=10.7 Hz, 2H), 1.33 — 1.27 (m, 2H), 1.13 — 1.06 (m, 2H).

S S: K 4-65 HIHI&

g8e

HN™ O/N\©\N

o 4-65

.Boc
\/O
Cl

N

25 mL BT, 18 4-46 (153 mg, 0.3 mmol)f) DMF (2 mL){& 2 4k VB i 4
(83 mg, 0.6 mmol). 1-Boc-4-¥ FHELIRIE (167 mg, 0.6 mmol), T8, FJHEZE 80 C, #ii
Fow, RNSEWRE, RNEEE#RYDE, EREIEM GRS, S8 iR 4-65
(A E 44, 110 mg, 52%). 'H NMR (500 MHz, DMSO-ds) § 8.29 (d, J = 2.1 Hz, 1H),
7.60 (d, J=8.7 Hz, 1H), 7.49 (d, J = 6.6 Hz, 1H), 7.28 — 7.26 (m, 2H), 7.18 — 7.14 (m, 3H),
7.03 = 6.96 (m, 4H), 6.46 (d, J= 8.8 Hz, 1H), 5.59 (t, J= 5.6 Hz, 1H), 4.28 — 4.23 (s, 1H),
4.14 — 4.13(d, J = 6.0 Hz, 2H), 3.92 (s, 2H), 3.50 (s, 1H), 3.17 (s, 4H), 2.47 (s, 4H), 2.17 (d,
J=6.6 Hz, 2H), 1.90 (d, J=9.7 Hz, 2H), 1.77 — 1.68 (m, 5H), 1.39 (s, 9H), 1.33 — 1.26 (m,
2H), 1.13 — 1.08 (m, 2H), 0.98 — 0.94 (m, 2H), 0.84 — 0.81 (m, 2H). MS (ESI) for
C41HssNgO3 [M+H]", caled: 707.4, found: 707.5.
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W 6: WEY 21c-4-77 HIHF
i)
HNcr@m N esces

)
N zlc-4-77

CN

25 mL [EJEBEIET, 1 4-65 (79 mg, 0.112 mmol) #J CH2Cla (1 mL)A& 2 o i
CF:COOH (0.3 mL), =LA, RNMEHG, WRBERS S, &K DMF
(2 mL). 2-(2,6- — AR -WRAE-3-FE)-5- - S 151 -1,3- —Fd (31 mg, 0.112 mmol). DIPEA
(0.023 mL, 0.135 mmol), JHEZE 105 C, MM MNTERG, BESH, BERDS, HER
IEA s Aith, G2 BEFR=Y) zle-4-77 (BB K, 30mg, 32%). 'H NMR (600 MHz,
DMSO-ds) 8 11.08 (s, 1H), 8.29 (d, J=2.1 Hz, 1H), 7.65 (d, J= 8.5 Hz, 1H), 7.60 (d, J = 8.4
Hz, 1H), 7.47 (s, 1H), 7.31 (s, 1H), 7.28 — 7.25 (m, 2H), 7.23 (d, J = 8.6 Hz, 1H), 7.18 — 7.15
(m, 3H), 7.01 — 6.97 (m, 4H), 6.51 — 6.44 (m, 1H), 5.57 (t, J = 5.2 Hz, 1H), 5.06 (dd, J =
12.8, 5.4 Hz, 1H), 4.26 (t, J=11.8 Hz, 1H), 4.15 (d, J = 5.7 Hz, 2H), 4.05 (d, J= 12.7 Hz,
2H), 3.48 (s, 1H), 3.19 (s, 4H), 2.97 (t, J= 12.0 Hz, 2H), 2.93 - 2.84 (m, 1H), 2.63 — 2.53
(m, 2H), 2.52 — 2.50 (m, 4H), 2.20 (d, J = 6.1 Hz, 2H), 2.04 — 1.99 (m, 1H), 1.90 (d, J=10.3
Hz, 3H), 1.82 (d, J=12.5 Hz, 2H), 1.76 (d, J=10.6 Hz, 2H), 1.35 — 1.28 (m, 2H), 1.17 —
1.05 (m, 4H). 3C NMR (151 MHz, DMSO) § 172.81, 170.12, 167.64, 166.97, 159.25,
156.80, 155.01, 153.10, 150.15, 141.33, 134.05, 131.50, 128.15, 128.02, 126.69, 126.23,
125.01, 119.12, 117.58, 117.35, 115.34, 107.74, 93.99, 63.71, 53.21, 52.91, 48.73, 47.70,
47.27,43.47,32.49, 31.31, 30.98, 30.20, 29.64, 22.20, 14.09. HRMS (ESI) for C4HssN1005
[M+H]", calcd: 863.4351, found: 863.4360.

SEHER 2: ALEYD zle-4-79 (I & Q

HV@ Boc OYH\/Q F OQL_N)H: : Q
o, = o mm Fesses
Q 4-46 K/“” 1 @ K/NTO(C/ 2

4-66

N N CN Zlc-4-79

W 1. I AE 4-66 K &

25 mL BT, [8 4-46 (153 mg, 0.3 mmol) I DMF (2 mL)f& & R m A
HATU (137 mg, 0.36 mmol). DIPEA (0.1 mL, 0.6 mmol) 1 1-N-Boc-3-I T B ER (67
mg, 0.33 mmol), 5eHE, FRBEH SN, WIS SERT, NKE K, #H B4, of
T8, JEDFPEER(CHLCL/MeOH = 10:1), L/ T4, RERIE (i aifth, B2 HAx
AR 4-66 (19045, 120 mg, 59%). '"H NMR (500 MHz, DMSO-ds) & 8.29 (d, J=2.1
Hz, 1H), 7.60 (d, J=9.2 Hz, 1H), 7.48 (s, 1H), 7.28 — 7.25 (m, 2H), 7.18 — 7.14 (m, 3H),
7.03 = 6.99 (m, 4H), 6.46 (d, J=8.9 Hz, 2H), 5.61 — 5.59 (m, 1H), 4.28 — 4.23 (m, 1H), 4.14
(d, J= 5.8 Hz, 2H), 3.72 — 3.68 (m, 1H), 3.63 — 3.60 (m, 4H), 3.40 (s, 2H), 3.19 — 3.17 (m,
3H), 3.16 — 3.12 (m, 4H), 1.90 (d, /= 10.9 Hz, 2H), 1.76 (d, J = 12.3 Hz, 2H), 1.37 (s, 9H),
1.32 = 1.27 (m, 2H), 1.13 — 1.06 (m, 2H). MS (ESI) for C39H4oNsO4 [M+H]", calcd: 693 .4,
found: 692.8.

SHB2: ALY zlc-4-79 K] &
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TS SEG) 1 D ER .
'H NMR (600 MHz, DMSO-de) & 11.07 (s, 1H), 8.29 (d, J = 2.2 Hz, 1H), 7.66 (d, J = 8.3
Hz, 1H), 7.60 (d, J = 8.2 Hz, 1H), 7.51 — 7.44 (m, 1H), 7.28 — 7.26 (m, 2H), 7.19 — 7.15 (m,
5 3H),7.05—7.01 (m, 4H), 6.84 (d, J= 1.8 Hz, 1H), 6.70 (dd, J = 8.4, 2.0 Hz, 1H), 6.47 (d, J
= 8.9 Hz, 1H), 5.58 (t, J= 5.5 Hz, 1H), 5.06 (dd, J = 12.8, 5.4 Hz, 1H), 4.28 — 4.25 (m, 3H),
4.18 — 4.15 (m, 4H), 4.00 — 3.97 (m, 1H), 3.65 (s, 2H), 3.49 (s, 3H), 3.22 (m, 4H), 2.91 —
2.84 (m, 1H), 2.59 — 2.53 (m, 2H), 2.03 — 2.00 (m, 1H), 1.91 (d, J= 10.3 Hz, 2H), 1.77 (d, J
= 10.6 Hz, 2H), 1.31 (m, 2H), 1.10 (m, 2H). '*C NMR (151 MHz, DMSO) § 172.80, 170.10,
10 169.35, 167.43, 167.15, 159.24, 156.77, 154.98, 153.10, 149.92, 141.30, 133.80, 131.60,
128.76, 128.03, 126.71, 126.25, 124.83, 119.12, 117.24, 115.97, 114.30, 104.56, 94.00,
53.63, 52.92, 48.72, 48.07, 47.75, 44.42, 43.48, 41.30, 31.30, 31.21, 30.98, 30.20, 22.19,
14.09. HRMS (ESI) for C47H4oN 1006 [M+H]", caled: 849.3831, found: 849.3839.

zl¢c-4-79

15 SEHER) 3: AW zlc-4-91 K& e
& ofe, O i el ey
T 1 Moo 44 N O \@L —>H2N O \Q /\~ wer
Boc 4-68 ‘N
N OYHQ ] 0 o

“~ \ON & Fmr\l{):o OYNH
w OO ( e
5 N7 oL 6 SN N
9 . TG ahge

Boc

eN 21c-4-91 \O:]%:NAO{L_’\;‘:O
AB 1 ik 4-64 1% )
HN“'ONOBr

Boc 4-64
AL GV R (5.0 g, 17.7 mmol). N-BOC-K-1.4-3FC _Ji(3.2 g, 14.7
20  mmol). Pdx(dba);(1.37 g, 1.5 mmol). Xantphos (1.7 g, 2.94 mmol) F feri-ButONa(2.8 g,
29.4 mmol)¥RGIF T 150 mL 2R, A& A E# =05 ¥ R MR IR E 100 € kvad
W NG JE B L vE ROV, 8 e e 4 [ S . 2 )2 0 2418 HAw Ak
EW) 4-64(FE LK 3.9 g, 73 72%). 'H NMR (500 MHz, DMSO-d¢) § 7.16 — 7.13 (m,
2H), 6.79 (d, J= 7.9 Hz, 1H), 6.49 (dd, J = 8.9, 2.0 Hz, 2H), 5.63 (d, J= 8.0 Hz, 1H), 3.21 —
25 3.19 (m, 1H), 3.06 — 3.03 (m, 1H), 1.93 (d, J=12.6 Hz, 2H), 1.77 (d, J = 12.5 Hz, 2H), 1.28
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—1.21 (m, 1H), 1.16 — 1.11 (m, 2H).
S 2. A 4-68 K%

H
OY’“M@

o
HN™ Br

Boc 4-68
W A 4-64(3.9 g, 10.6 mmol)¥% T 4 mL DMF 1, I AEH REEE 4.2 g, 31.7
mmol), DIPEA(1.59 g, 12.3 mmol), 95°C KM 5 h. WETF#H, HEWEHRLEY 4-
68(F L[ 1K 3.7 g, & 69%). 'H NMR (500 MHz, DMSO-ds) 8 7.64 — 7.62 (m, 2H),
7.27 —7.25 (m, 2H), 7.19 — 7.15 (m, 3H), 7.12 = 7.10 (m, 2H), 6.69 (d, J = 7.9 Hz, 1H), 6.01
(t,J=6.1 Hz, 1H), 4.24 — 4.16 (m, 1H), 4.13 (d, J = 6.1 Hz, 2H), 2.94 (m, 1H), 1.72 (d, J =
11.7 Hz, 4H), 1.34 (s, 9H), 1.24 — 1.21 (m, 2H), 1.03 — 0.96 (d, J = 12.1 Hz, 2H).
SE3: Rk 4-69 K%
1

o)
%r
o
H, N Br

4-69

¥ F] 4 4-68(3.7 g, 7.3 mmol)¥ T 5 mL DCM H1, JIA 2.5 mL =4 ZB2(TFA).
IMFAZE 55 °C IR 6 h J5, W BETIRF, A ENE B st 549 4-69C Al 1k 2.5 g,
772 70%).  'H NMR (500 MHz, DMSO-ds)  7.65 — 7.63 (m, 2H), 7.28 — 7.25 (m, 2H),
7.19 — 7.11 (m, 5H), 6.04 (m, 1H), 4.23 — 4.18 (m, 1H), 4.12 (d, J= 5.3 Hz, 2H), 2.79 (m,
1H), 1.89 (d, J=12.8 Hz, 2H), 1.79 (d, J = 12.2 Hz, 2H), 1.38 (m, 2H), 1.09 — 1.01 (m, 2H).

BB 4 FE R 4-87 BIHI &

1

o
Y
o
HN™ Br

A 487
S

CN

BAkE W) 4-69(2.5 g, 5.1 mmol)¥E T 15 mL DMF 1, 1A 5-&3E-2- k5 (744 mg,
6.1 mol), Cs>CO3(2.0 g, 6.1 mol), WEMWAEZR THFE 15 min J5 I 2 60 °CR N 40
min. NG SRR TN, MRS B E Y 4-8T(H B ER, 1.9 g, R
70%). 'H NMR (500 MHz, DMSO-de) & 8.30 (d, J = 2.2 Hz, 1H), 7.65 — 7.60 (m, 3H), 7.48
(d, J=6.5 Hz, 1H), 7.29 — 7.26 (m, 2H), 7.19 — 7.13 (m, 5H), 6.47 (d, J = 8.9 Hz, 1H), 6.03
(t,J=15.9 Hz, 1H), 4.30 — 4.23 (m, 1H), 4.14 (d, J = 6.0 Hz, 2H), 3.51 (s, 1H), 1.91 (d, J =
11.0 Hz, 1H), 1.78 (d, J = 11.4 Hz, 2H), 1.31 (m, 2H), 1.10 (m, 2H).

IR S: Ak 4-88 %
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Y
SRS
HNY N
N7 | K/)\l \O
N 4-88 N

CN
25 mL S 3T K UMM A 4-87 (1.51g ,3 mmol). 4-URBE-1-FEURE-1- R W2
T HE(986 mg, 3.6 mmol). Pdx(dba)3(274 mg, 0.3 mmol). Xantphos (347 mg, 0.6 mmol)
A tert-ButONa(576 g, 6 mmol), W AEBH=1, M6 mL), JHERE 110 2, RNT
5 W wRamEETEIE, BURRY, HETAE HAMLE Y 4-88(HT B EE, 1.27 g,
61%). 'H NMR (500 MHz, DMSO-ds) § 8.29 (d, J= 1.7 Hz, 1H), 7.60 (d, J = 8.5 Hz, 1H),
7.48 (s, 1H), 7.28 — 7.25 (m, 2H), 7.18 — 7.14 (m, 3H), 7.00 — 6.95 (m, 5H), 6.46 (d, J=9.0
Hz, 1H), 5.59 (s, 1H), 4.28 — 4.23 (m, 1H), 4.14 (d, J= 5.9 Hz, 2H), 3.95 (s, 2H), 3.16 (s,
4H), 2.73 (s, 1H), 2.61 (s, 4H), 2.40 — 2.37 (m, 1H), 1.90 (d, J= 10.8 Hz, 2H), 1.77 (m, 4H),
10 1.39(s, 9H), 1.33 — 1.23 (m, 6H), 1.13 — 1.05 (m, 2H).
BB 6: WEY 7le-4-91 HIBI%

“Boc

OQT,NH
L O
<
N N® N
H

LN

Qg
Zlc-4-91 NI}?“&?*
F
0O
A RRTTIE S SR 1 BB o

'H NMR (600 MHz, DMSO-d) 8 11.11 (s, 1H), 8.29 (d, J=2.2 Hz, 1H), 7.71 (d, J =

15  11.4 Hz, 1H), 7.59 (d, J = 8.4 Hz, 1H), 7.45 (m, 2H), 7.28 — 7.25 (m, 2H), 7.18 — 7.15 (m,
3H), 7.01 — 6.96 (m, 4H), 6.46 (d, J= 8.9 Hz, 1H), 5.57 (m, 1H), 5.11 (dd, J=12.9, 5.4 Hz,
2H), 4.28 — 4.26 (m, 1H), 4.15 (d, J = 5.7 Hz, 2H), 3.67 (d, J = 11.5 Hz, 2H), 3.49 (s, 1H),
3.19 (s, 4H), 2.93 — 2.86 (m, 3H), 2.66 (s, 4H), 2.61 — 2.58 (m, 1H), 2.54 —2.52 (d, J=13.2
Hz, 1H), 2.49 — 2.44 (d, J= 15.7 Hz, 1H), 2.04 — 2.02 (m, 1H), 1.93 — 1.90 (m, 4H), 1.76 (d,

20 J=10.4 Hz, 2H), 1.62 — 1.57 (m, 2H), 1.33 — 1.27 (m, 2H), 1.13 — 1.07 (d, 2H). '*C NMR
(151 MHz, DMSO) 6 172.76, 169.91, 166.69, 166.21, 159.25, 158.09, 156.81, 156.41,
153.09, 150.15, 145.47, 141.34, 131.50, 128.77, 128.14, 128.01, 126.69, 126.22, 122.98,
119.11, 115.29, 113.72, 112.00, 111.83, 93.99, 59.76, 52.92, 49.33, 49.05, 48.77, 48.02,
43.48, 31.31, 30.96, 30.20, 27.88, 22.09, 14.09. HRMS (ESI) for C4sHs2N19Os [M+H]",

25  caled: 867.4101, found: 867.4104.

L) 4: ALEY z1c-4-93 HIH) K
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o]

YNH

NC = N
C) ”O’ L -
K/N\O o o
21c-4-93 N@;{«N {N)H:O
e
ERFTFEZHEZE L] 1.

'H NMR (600 MHz, DMSO-ds) & 11.08 (s, 1H), 8.29 (d, J=2.2 Hz, 1H), 7.66 (d, J =
8.5 Hz, 1H), 7.60 (d, J= 8.2 Hz, 1H), 7.47 (s, 1H), 7.33 (s, 1H), 7.27 — 7.25 (m, 3H), 7.18 —
7.15 (m, 3H), 7.00 — 6.95 (m, 4H), 6.46 (d, J = 8.9 Hz, 1H), 5.58 — 5.56 (m, 1H), 5.08 — 5.05
(dd, J=12.8, 5.5 Hz, 1H), 4.28 — 4.23 (m, 1H), 4.14 (d, J= 5.8 Hz, 2H), 4.09 (d, /= 12.5
Hz, 2H), 3.48 (s, 1H), 3.17 (s, 4H), 3.01 — 2.97 (m, 2H), 2.91 — 2.85 (m, 1H), 2.63 (s, 4H),
2.60 —2.50 (m, 4H), 2.03 — 2.00 (m, 1H), 1.90 (d, /= 10.3 Hz, 4H), 1.76 (d, /= 10.5 Hz,
2H), 1.51 — 1.46 (m, 2H), 1.33 — 1.27 (m, 2H), 1.12 — 1.06 (m, 2H). 1*C NMR (151 MHz,
DMSO) § 172.81, 170.11, 167.61, 166.96, 159.24, 156.80, 154.75, 153.09, 150.14, 141.34,
134.04, 131.49, 128.14, 128.01, 126.69, 126.22, 125.01, 119.12, 117.70, 115.30, 107.82,
93.98, 59.76, 52.90, 48.74, 48.00, 46.61, 43.47, 31.30, 30.98, 30.19, 27.21, 22.19, 14.09.
HRMS (ESI) for C4sHs53N190s [M+H]", calcd: 849.4195, found: 849.4199.

SEHER 5. LAY zle-5-6 HIHIS

OYNH O O
“CL L [sete’

zlc-5-6

G RTVEZ S 1.

'H NMR (500 MHz, DMSO-ds) 5 11.07 (s, 1H), 8.29 (d, J = 2.2 Hz, 1H), 7.64 (d, J =
8.3 Hz, 1H), 7.60 (d, J= 10.2 Hz, 1H), 7.47 (d, J= 7.0 Hz, 1H), 7.28 — 7.25 (m, 2H), 7.18 —
7.15 (m, 3H), 7.02 — 6.97 (m, 4H), 6.78 (d, J= 1.5 Hz, 1H), 6.65 (dd, J = 8.4, 1.7 Hz, 1H),
6.47 (d, J = 8.8 Hz, 1H), 5.58 (m, 1H), 5.07 — 5.03 (m, 1H), 4.29 — 4.24 (m, 1H), 4.17 — 4.14
(m, 4H), 3.73 — 3.70 (m, 2H), 3.50 (s, 1H), 3.50-3.46 (m, 1H),3.19 (s, 4H), 3.05 (s, 1 H), 2.90
—2.84 (m, 1H), 2.66 (d, J = 5.4 Hz, 2H), 2.60 — 2.54 (m, 6H), 2.02 — 2.00 (m, 1H), 1.91 (d, J
= 9.7 Hz, 2H), 1.77 (d, J = 10.2 Hz, 2H), 1.33 — 1.26 (m, 2H), 1.13 - 1.06 (m, 2H). '*C NMR
(151 MHz, DMSO) § 172.80, 170.11, 167.49, 167.18, 159.24, 156.80, 155.19, 153.10,
150.12, 141.34, 133.82, 131.50, 128.22, 128.02, 126.69, 126.23, 124.80, 119.12, 116.68,
115.42, 114.06, 104.35, 93.98, 61.76, 55.75, 52.85, 48.70, 47.63, 43.46, 31.30, 30.98, 30.20,
27.00, 22.21. HRMS (ESI) for C47HsiN10Os [M+H]", calcd: 835.4038, found: 835.4043.
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L) 6: AbEY zle-5-11 )%

OYNH
RONGRS!
o
NT N N
: L
N 0 0
@N NH
N 0
zle-5-11

o]

IR VEZH L) 1.

'H NMR (500 MHz, DMSO-ds) § 11.09 (s, 1), 8.31 — 8.28 (m, 1H), 7.68 (d, J = 8.7
Hz, 1H), 7.60 (d, J= 8.8 Hz, 1H), 7.49 (s, IH), 7.34 (s, 1H), 7.28 — 7.25 (m, 3H), 7.18 - 7.15
(m, 3H), 6.99 (m, 4H), 6.46 (d, J= 8.8 Hz, 1H), 5.59 — 5.57 (m, 1H), 5.07 (dd, J= 12.8, 5.4
Hz, 1H), 4.28 — 4.14 (m, 1H), 4.14 (d, J = 5.6 Hz, 2H), 3.79 (d, J = 9.4 Hz, 2H), 3.44 (m,
4H), 2.92 — 2.85 (m, 1H), 2.75 — 2.70 (m, 2H), 2.65 (m, 4H), 2.60 — 2.56 (m, 2H), 2.41 —
2.36 (m, 1H), 2.03 — 2.00 (m, 1H), 1.91 (s, 4H), 1.76 (d, J= 11.0 Hz, 2H), 1.53 — 1.51 (m,
2H), 1.33 — 1.25 (m, 2H), .13 — 1.06 (m, 2H). '*C NMR (126 MHz, DMSO) § 172.87,
170.14, 167.60, 167.02, 159.26, 156.85, 153.14, 150.15, 141.36, 133.87, 131.53, 128.06,
127.91, 126.71, 126.27, 124.94, 119.17, 115.82, 94.00, 59.81, 52.91, 48.79, 48.42, 47.47,
43.49,31.34,31.01, 30.24, 22.21, 14.13. HRMS (ESI) for CasHs3N 1005 [M+H]", calcd:
849.4195, found: 849.4192.

SRR 7. AEY zle-5-15 HIH) &

OYNH

2lc-5-15 \CN\CQN%N)H:O
o}
EIINE S S 1.

'H NMR (500 MHz, DMSO-ds) § 11.09 (s, 1H), 8.29 (d, J= 2.3 Hz, 1H), 7.66 (d, J =
8.2 Hz, 1H), 7.60 (d, J = 8.9 Hz, 1H), 7.49 (s, 1H), 7.28 — 7.25 (m, 2H), 7.18 — 7.15 (m, 3H),
7.03 — 6.98 (m, 4H), 6.82 (s, 1H), 6.67 (d, J = 8.4 Hz, 1H), 6.46 (d, J = 8.9 Hz, 1H), 5.62 —
5.60 (m, 1H), 5.08 — 5.04 (m, 1H), 4.28 — 4.23 (m, 1H), 4.14 (d, J = 5.2 Hz, 4H), 3.92 (s,
2H), 3.39 (s, 1H), 3.23 (s, 4H), 2.91 — 2.84 (m, 1H), 2.64 — 2.51 (m, 6H), 2.02 — 2.01 (m,
1H), 1.90 (d, J = 11.6 Hz, 2H), 1.77 — 1.75 (m, 2H), 1.35 — 1.22 (m, 3H), 1.17 — 1.05 (m,
2H). '3C NMR (126 MHz, DMSO) § 172.87, 170.17, 167.51, 167.20, 159.26, 156.83, 154.94,
153.14, 150.06, 141.37, 133.86, 131.57, 128.05, 126.72, 126.27, 124.91, 119.17, 116.92,
115.45, 114.27, 104.56, 94.00, 55.06, 54.19, 52.91, 49.16, 48.74, 47.40, 43.49, 31.33, 31.01,
30.23, 22.23, 14.13. HRMS (ESI) for C46H4oN10s [M+H]", caled: 821.3882, found:
821.3884.
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LR 8: AhEY zlc-5-20 HIH &

- ..

o= " /©<<<N N
00 F

FIRITEZ LN 1.

'H NMR (500 MHz, DMSO-ds) 8 11.08 (s, 1H), 8.29 (d, J= 1.8 Hz, 1H), 7.65 (d, J =
8.4 Hz, 1H), 7.60 (d, J = 8.6 Hz, 1H), 7.48 (d, J = 5.9 Hz, 1H), 7.28 — 7.25 (m, 2H), 7.19 —
7.15 (m, 3H), 7.01 - 6.98 (m, SH), 6.86 (d, J = 8.6 Hz, 1H), 6.47 (d, J= 8.9 Hz, 1H), 5.59 (t,
J=5.7Hz, 1H), 5.06 (dd, J = 12.8, 5.3 Hz, 1H), 4.29 — 4.23 (m, 1H), 4.15 (d, J= 5.7 Hz,
2H), 3.75 — 3.72 (m, 1H), 3.61 — 3.58 (m, 1H), 3.50 — 3.38 (m, 2H), 3.29 — 3.22 (m, 5H),
3.05 - 2.98 (m, 1H), 2.91 — 2.85 (m, 1H), 2.69 — 2.61 (m, 4H), 2.61 — 2.52 (m, 2H), 2.31 —
2.27 (m, 1H), 2.02 - 2.00 (m, 1H), 1.91 — 1.89 (m, 3H), 1.77 (d, J = 10.5 Hz, 2H), 1.33 —
1.27 (m, 2H), 1.13 - 1.06 (m, 2H). '3C NMR (126 MHz, DMSO) & 172.89, 170.22, 167.75,
167.29, 159.27, 156.85, 153.15, 151.81, 150.13, 141.38, 134.04, 131.56, 128.29, 126.72,
126.27, 124.96, 119.18, 115.80, 115.48, 115.25, 105.63, 94.01, 63.55, 52.92, 52.03, 51.35,
48.71, 47.64, 47.05, 43.50, 31.34, 31.03, 30.24, 28.89, 22.29. HRMS (ESI) for C47Hs51N100s
[M+H]", caled: 835.4038, found: 835.4036.

zle-5-20

LB 9: EY zlc-5-31 K&

5™ o o
NC._~ N NH
e 4%
K/N o]
o]
zle-5-31

I IT S S 1.

'H NMR (500 MHz, DMSO-ds) § 11.10 (s, 1H), 8.30 (d, J=1.8 Hz, 1H), 7.67 (d, J =
8.5 Hz, 1H), 7.60 (d, J= 8.5 Hz, 1H), 7.54 — 7.46 (m, 1H), 7.34 (s, 1H), 7.28 — 7.24 (m, 3H),
7.19 —7.15 (m, 3H), 7.05 — 7.00 (m, 4H), 6.47 (d, J= 8.9 Hz, 1H), 5.60 — 5.59 (m, 1H), 5.07
(dd, J=12.8, 5.3 Hz, 1H), 4.29 — 4.24 (m, 1H), 4.15 (d, J= 5.5 Hz, 2H), 4.08 (d, J=12.6
Hz, 2H), 3.71 (s, 2H), 3.61 (s, 2H), 3.49 (s, 1H), 3.23 (s, 2H), 3.17 (s, 2H), 3.11 — 3.02 (m,
3H), 2.92 — 2.85 (m, 1H), 2.60 — 2.54 (m, 2H), 2.03 — 2.00 (m, 1H), 1.90 (d, J=10.5 Hz,
2H), 1.78 — 1.73 (m, 4H), 1.67 — 1.60 (m, 2H), 1.33 — 1.27 (m, 2H), 1.13 — 1.06 (m, 2H). *C
NMR (151 MHz, DMSO) 6 172.81, 172.34, 170.10, 167.60, 166.96, 159.24, 156.77, 154.82,
153.09, 149.92, 141.30, 134.05, 131.60, 128.70, 128.02, 126.70, 126.24, 125.03, 119.11,
117.64, 115.88, 107.85, 93.99, 52.92, 48.73, 48.41, 47.84, 46.72, 44.62, 43 .48, 41.07, 36.80,
31.30, 30.98, 30.20, 27.42, 22.19, 14.09. HRMS (ESI) for C49Hs3N1006 [M+H]", calcd:
877.4144, found: 877.4139.
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Bl 10: HEY zle-5-103 FIH| &

OYNH
T, 00

N 0 0

ol

o
zle-5-103

HRITEZE L 1.
'H NMR (600 MHz, DMSO-ds) & 11.08 (s, 1H), 8.30 — 8.28 (m, 1H), 7.68 (d, J= 8.5
5 Hz, 1H), 7.60 (d, J = 8.6 Hz, 1H), 7.47 (s, 1H), 7.36 (s, 1H), 7.28 — 7.25 (m, 3H), 7.18 — 7.15
(m, 3H), 6.97 (d, J = 8.6 Hz, 2H), 6.49 (d, J= 8.7 Hz, 2H), 6.46 (d, J= 9.0 Hz, 1H), 5.51 (t,
J=5.7Hz, 1H), 5.07 (dd, J=12.8, 5.4 Hz, 1H), 4.28 — 424 (m, 1H), 4.15 (d, J=5.9 Hz,
2H), 3.98 (t, J= 7.1 Hz, 2H), 3.70 — 3.68 (m, 2H), 3.50 — 3.42 (m, 5H), 3.38 — 3.37 (m, 2H),
2.91 - 2.85 (m, 1H), 2.60 — 2.52 (m, 3H), 2.02 — 2.00 (m, 1H), 1.90 (d, J = 10.2 Hz, 2H),

10 1.76(d, J=10.6 Hz, 2H), 1.33 — 1.23 (m, 4H), 1.12 — 1.06 (m, 2H). 1*C NMR (151 MHz,
DMSO) § 173.28, 170.55, 168.03, 167.45, 159.72, 157.38, 155.70, 153.58, 151.37, 141.79,
134.31, 131.92, 128.50, 127.19, 127.15, 126.71, 125.37, 119.59, 118.93, 118.37, 112.19,
108.49, 94.46, 56.10, 54.60, 53.37,49.25, 49.10, 47.17, 43.94, 31.78, 31.45, 30.67, 22.65.
HRMS (ESI) for C46H4oN190s [M+H]*, calcd: 821.3882, found: 821.3884.

15

SCHER 11: AW zle-5-104 B %

OYNH .
NCQN“'ONON J@i’éN{N}Lo

zlc-5-104
B RRITEZZE S 1.
'H NMR (600 MHz, DMSO-ds) § 11.07 (s, 1H), 8.29 (d, J=2.3 Hz, 1H), 7.63 (d, J =
20 8.5 Hgz, 1H), 7.60 (d, J= 8.3 Hz, 1H), 7.48 (s, 1H), 7.28 — 7.25 (m, 3H), 7.21 — 7.15 (m, 4H),
6.97 (d, J=8.5 Hz, 2H), 6.67 (d, J= 8.4 Hz, 2H), 6.47 (d, J= 8.9 Hz, 1H), 5.53 (s, 1H), 5.05
(dd, J=12.8, 5.5 Hz, 1H), 4.29 — 4.25 (m, 1H), 4.15 (d, /= 5.8 Hz, 2H), 4.02 (d, J=12.3
Hz, 2H), 3.41 (m, 3H), 3.10 (m, 2H), 2.96 — 2.84 (m, 5H), 2.59 — 2.53 (m, 4H), 2.43 (s, 1H),
2.28 —2.23 (m, 2H), 2.01 — 1.97 (m, 2H), 1.91 — 1.90 (m, 2H), 1.79 — 1.75 (m, 5H), 1.31 -
25 1.27 (m, 2H), 1.24 — 1.23 (m, 2H), 1.13 — 1.09 (m, 2H). HRMS (ESI) for CsiHs7N10Os
[M-+H]", calcd: 889.4508, found: 889.4515.

L) 12: A& zle-5-105 %
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(e] NH

Y O 0O
L OTQ, [eetel
H o O F

zle-5-105
IR VEZH L) 1.
'H NMR (600 MHz, DMSO-ds) § 11.08 (s, L H), 8.29 (d, J=2.3 Hz, 1H), 7.64 (d, J =
8.6 Hz, 1H), 7.60 (d, J = 8.0 Hz, 1H), 7.48 (s, 1H), 7.29 — 7.25 (m, 3H), 7.21 (dd, J= 8.7, 2.1
5  Hz 1), 7.18 — 7.14 (m, 3H), 6.95 (d, J = 8.6 Hz, 2H), 6.47 — 6.44 (m, 3H), 5.47 (t, J= 5.5
Hz, 1H), 5.06 (dd, J = 12.8, 5.5 Hz, 1H), 4.27 — 4.23 (m, 1H), 4.14 (d, J = 5.9 Hz, 2H), 4.01
(d, J=12.9 Hz, 2H), 3.90 (s, 4H), 3.30 (s, 4H),2.95 — 2.91 (m, 2H), 2.91 - 2.85 (m, 1H),
2.60 — 2.52 (m, 2H), 2.27 (s, 1H), 2.02 — 2.00 (m, 1H), 1.90 (d, J= 12.1 Hz, 2H), 1.75 (d, J =
11.8 Hz, 4H), 1.30 — 1.24 (m, 4H), 1.17 — 1.11 (m, 2H), 1.08 — 1.06 (m, 2H)."3C NMR (151
10 MHz, DMSO) § 173.29, 170.59, 168.11, 167.43, 159.71, 157.35, 155.40, 153.57, 151.12,
141.74, 134.52, 131.89, 128.51, 125.49, 119.59, 118.02, 117.81, 112.31, 108.16, 94.46,
70.25, 64.88, 62.14, 53.35, 49.20, 47.71, 43.94, 34.71, 31.77, 31.45, 30.65, 29.90, 22.66.
HRMS (ESI) for CsoHssN1Os [M+H]", caled: 875.4351, found: 875.4354.

15 SEHEB 13: ALEY 21e-5-106 FIHI%
gy
C:'} C\ 0 0

Zlc-5-106 Y
I IT S S 1.
'H NMR (600 MHz, DMSO-d;) § 11.07 (s, 1H), 8.29 (d, J=2.2 Hz, 1H), 7.64 (d, J =
8.4 Hz, 1H), 7.60 (d, J= 8.7 Hz, 1H), 7.48 (s, 1H), 7.28 — 7.25 (m, 2H), 7.18 — 7.15 (m, 3H),
20 7.02-6.97 (m, 4H), 6.90 (d, J= 1.8 Hz, 1H), 6.81 (dd, J= 8.6, 2.1 Hz, 1H), 6.47 (d, J= 8.9
Hz, 1H), 5.57 (t, J= 5.6 Hz, 1H), 5.05 (dd, J=12.7, 5.5 Hz, 1H), 4.28 — 4.23 (m, 1H), 4.15
(d, J=5.9 Hz, 2H), 3.59 — 3.57 (m, 1H), 3.52 — 3.49 (m, 2H), 3.43 — 3.37 (m, 2H), 3.21 (s,
4H), 3.17 — 3.14 (m, 1H), 2.91 — 2.85 (m, 1H), 2.68 — 2.63 (m, 1H), 2.59 — 2.56 (m, 5H),
2.41(d, J=6.9 Hz, 2H), 2.18 — 2.14 (m, 1H), 2.02 — 1.99 (m, 1H), 1.90 (d, /= 10.4 Hz, 2H),
25 1.81—1.76 (m, 3H), 1.31 — 1.27 (m, 2H), 1.13 — 1.07 (m, 2H). '3*C NMR (151 MHz, DMSO)
5 173.29, 170.63, 168.20, 167.71, 159.72, 157.29, 153.57, 152.35, 150.61, 141.80, 134.49,
131.98, 128.50, 127.16, 126.71, 125.44, 119.59, 115.96, 115.84, 115.73, 105.93, 94.46,
61.37, 53.56, 53.39, 52.68, 49.15, 48.14, 47.69, 43.94, 35.99, 31.78, 31.47, 30.67, 29.74,
22.73. HRMS (ESI) for C4sHs3N190s [M+H]", calcd: 849.4195, found: 849.4200.
30
SEHER] 14: LB z1e-6-1 I
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Trodd
N [e]
zlg-6-1 %

HRITEZE L 1.

'H NMR (600 MHz, DMSO-ds) & 11.06 (s, 1H), 8.29 (d, J=2.2 Hz, 1H), 7.64 (d, J =
8.4 Hz, 1H), 7.60 (d, J= 8.5 Hz, 1H), 7.48 (s, 1H), 7.28 — 7.25 (m, 2H), 7.18 — 7.15 (m, 3H),
7.02 - 6.97 (m, 4H), 6.91 (d, J= 1.7 Hz, 1H), 6.82 (dd, J = 8.6, 2.0 Hz, 1H), 6.47 (d, J= 8.9
Hz, 1H), 5.58 — 5.56 (m, 1H), 5.05 (dd, J=12.7, 5.5 Hz, 1H), 4.28 — 4.24 (m, 1H), 4.15(d, J
= 5.8 Hz, 2H), 3.60 — 3.57 (m, 1H), 3.53 — 3.49 (m, 2H), 3.43 — 3.39 (m, 2H), 3.21 (s, 4H),
3.17 = 3.15 (m, 1H), 2.91 — 2.85 (m, 1H), 2.67 — 2.64 (m, 1H), 2.59 — 2.52 (m, 5H), 2.42 (d,
J=7.0Hz, 2H), 2.18 — 2.15 (m, 1H), 2.02 — 1.96 (m, 1H), 1.90 (d, J = 10.3 Hz, 2H), 1.81 —
1.76 (m, 3H), 1.31 — 1.29 (m, 2H), 1.13 — 1.07 (m, 2H). 3C NMR (151 MHz, DMSO)
173.29, 170.63, 168.20, 167.71, 159.72, 157.29, 153.58, 152.35, 150.61, 141.80, 134.49,
131.98, 128.50, 127.16, 126.71, 125.45, 119.59, 115.96, 115.84, 115.73, 105.93, 94 .46,
61.37, 53.57, 53.39, 52.68, 49.15, 48.14, 47.69, 43.94, 35.99, 31.78, 31.46, 30.67, 29.74,
22.56. HRMS (ESI) for C43Hs3N19Os [M+H]", calcd: 849.4195, found: 849. 4191.

SEHER) 15: 4B zle-6-35 HIH] &

OYNH o o
neNos Ok
o, oM, 4O

zle-6-35

ETES T S 1.

'H NMR (600 MHz, DMSO-ds) § 11.08 (s, 1H), 8.29 (d, J=2.2 Hz, 1H), 7.68 (d, J =
8.5 Hz, 1H), 7.60 (d, J= 8.9 Hz, 1H), 7.47 (s, 1H), 7.36 — 7.34 (m, 1H), 7.28 — 7.25 (m, 3H),
7.18 — 7.14 (m, 3H), 6.95 (d, J= 8.5 Hz, 2H), 6.47 — 6.45 (m, 3H), 5.48 — 5.47 (m, 1H), 5.07
(dd, J=12.8, 5.4 Hz, 1H), 4.27 — 4.23 (m, 1H), 4.14 (d, J= 5.9 Hz, 2H), 3.97 (m, 2H), 3.54
—3.50 (m, 2H), 3.45 (s, 4H), 3.00 — 2.95 (m, 1H), 2.64 (d, J = 7.3 Hz, 2H), 2.61 — 2.57 (m,
2H), 2.54 — 2.52 (m, 5H), 2.03 — 1.99 (m, 1H), 1.90 (d, J=10.4 Hz, 2H), 1.75(d, J=11.6
Hz, 2H), 1.31 — 1.27 (m, 2H), 1.11 — 1.05 (m, 2H). '*C NMR (151 MHz, DMSO) § 172.82,
170.09, 167.57, 166.99, 159.25, 156.92, 155.24, 153.11, 150.90, 141.29, 133.87, 131.44,
128.05, 126.70, 126.49, 124.91, 119.13, 118.35, 117.85, 111.48, 107.93, 94.00, 56.11, 52.87,
52.34, 48.78, 46.88, 43.48, 31.30, 30.98, 30.20, 29.03, 27.22. HRMS (ESI) for C47Hs:N¢Os

[M+H]", calcd: 835.4038, found: 835.4045.
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SRR 16: HLEW zle-6-37 W&

OYNH o o
NC N N /@%«N@o
SO O

zlc-6-37

FIM T ESTE S 1.

'H NMR (600 MHz, DMSO-de) 8 11.07 (s, 1H), 8.29 (d, J= 2.2 Hz, 1H), 7.64 (d, J =
8.3 Hz, 1H), 7.60 (d, J = 7.8 Hz, 1H), 7.47 (s, 1H), 7.28 — 7.25 (m, 2H), 7.18 — 7.14 (m, 3H),
6.99 — 6.94 (m, 4H), 6.79 (s, 1H), 6.65 — 6.63 (dd, J= 8.4, 1.9 Hz, 1), 6.47 — 6.46 (m, 1H),
5.54 (t, J=5.7 Hz, 1H), 5.05 (dd, J= 12.8, 5.4 Hz, 1H), 4.28 — 4.22 (m, 1H), 4.14 (d, /= 5.9
Hz, 2H), 4.10 (s, 4H), 3.71 (d, J = 12.1 Hz, 2H), 3.36 (m, 2H), 2.90 — 2.84 (m, 1H), 2.67 —
2.63 (m, 2H), 2.59 — 2.56 (m, 1H), 2.56 — 2.52 (m, 2H), 2.48 — 2.46 (m, 2H), 2.02 — 1.98 (m,
1H), 1.90 (d, J=10.3 Hz, 2H), 1.76 (d, J=11.9 Hz, 4H), 1.45 — 1.38 (m, 1H), 1.33 — 1.26
(m, 2H), 1.24 — 1.17 (m, 4H), 1.13 — 1.06 (m, 2H). '*C NMR (151 MHz, DMSO) & 173.28,
170.57, 167.96, 167.64, 159.72, 157.30, 155.34, 153.57, 151.04, 141.79, 134.26, 131.92,
128.50, 128.23, 127.15, 126.71, 125.28, 119.59, 117.46, 116.27, 114.92, 105.17, 94.46,
64.77, 61.69, 53.38, 49.19, 48.61, 43.94, 34.69, 31.77, 31.45, 30.67, 22.67. HRMS (ESI) for
CsoHssNjoOs [M+H]", caled: 875.4351, found: 875.4349.

SEHER) 17: HEW zle-6-38 I &

OYNH oo

zlc-6-38

G RTVEZ S 1.

'H NMR (600 MHz, DMSO-d) 5 11.14 (s, 1H), 8.29 (d, J=2.2 Hz, 1H), 7.92 (d, J =
2.9 Hz, 3H), 7.60 (d, J = 8.9 Hz, 1H), 7.47 (s, 1H), 7.28 — 7.25 (m, 2H), 7.18 — 7.15 (m, 3H),
7.02 — 6.99 (s, 4H), 6.46 (d, J= 8.9 Hz, 1H), 5.57 (t, J= 5.8 Hz, 1H), 5.16 (dd, J= 12.9, 5.4
Hz, 1H), 4.28 — 4.23 (m, 1H), 4.14 (d, J = 6.0 Hz, 2H), 3.68 (s, 2H), 3.39 —3.36 (m, 1H), 3.27
~3.22 (m, 4H), 2.92 —2.86 (m, 1H), 2.72 ~2.69(m, 4H), 2.62 — 2.59 (m, 1H), 2.56 —2.53 (m,
1H), 2.08 —2.04 (m, 1H), 1.93 — 1.87 (m, 2H), 1.76 (d, J= 11.4 Hz, 2H), 1.32 — 1.26 (m, 2H),
1.12 —1.06 (m, 2H). '*C NMR (151 MHz, DMSO) & 172.75, 169.76, 166.50, 166.42, 156.80,
153.11, 150.14, 141.33, 137.58, 131.83, 131.52, 130.28, 128.77, 128.32, 128.03, 126.70,
126.24, 125.74, 123.83, 119.13, 115.55, 93.99, 90.49, 83.72, 52.91, 51.46, 49.12, 47.62,
46.75, 43.47, 31.31, 30.92, 30.20, 21.93. HRMS (ESI) for CasHasNoOs [M+H]", calcd:
804.3616, found: 804.3623.

SR 18: ALEY zle-6-42 FIH] &
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OYNH [O I )
0, 0N O

zlc-6-42
G TTVES T S 1.
'H NMR (600 MHz, DMSO-ds) & 11.08 (s, 1H), 8.29 (d, J=2.4, 1H), 7.68 (d, J=8.5
Hz, 1H), 7.60 (d, J = 9.0 Hz, 1H), 7.47 (s, 1H), 7.34 (d, J= 2.2 Hz, 1H), 7.28 — 7.25 (m, 3H),
5 7.18-17.15(m, 3H), 6.99 — 6.96 (m, 4H), 6.47 (d, J= 8.9 Hz, 1H), 5.55 (t, J= 6.0 Hz, 1H),
5.07 (dd, J=12.8, 5.4 Hz, 1H), 4.28 —4.23 (m, 1H), 4.15 (d, J=6.1 Hz, 2H), 3.74 (d, J =
11.8 Hz, 2H), 3.44 (s, 4H), 3.42 — 3.36 (m, 4H), 2.90 — 2.85 (m, 1H), 2.72 — 2.68 (m, 2H),
2.61 —2.54 (m, 2H), 2.23 (d, J= 7.2 Hz, 2H), 2.03 — 1.99 (m, 1H), 1.90 (d, J = 11.6 Hz, 2H),
1.84 (d, J=12.1 Hz, 2H), 1.77 — 1.72 (m, 3H), 1.31 — 1.28 (m, 2H), 1.25 — 1.20 (m, 4H),

10 1.13—1.07 (m, 2H). '3C NMR (151 MHz, DMSO) & 172.83, 170.10, 167.58, 167.00, 159.26,
156.85, 155.27, 153.11, 150.62, 141.33, 133.87, 131.46, 128.04, 127.74, 126.70, 126.25,
12492, 119.14, 118.32, 117.78, 115.80, 107.89, 94.00, 63.74, 52.91, 52.76, 48.78, 48.12,
46.96, 43.48, 32.44,31.32, 30.99, 30.32, 30.21, 22.19. HRMS (ESI) for C49Hs55N190s5
[M+H]", calcd: 863.4351, found: 863.4357.

15

SEHEB) 19: A& zlc-6-101 K%

OYNH
NC N
\©‘\N\"©/ \©\N
N NH
\Q%«NAGO
zlc-6-101 by
A TTVEZ T S 1,

'H NMR (600 MHz, DMSO-ds) § 11.07 (s, 1H), 8.29 (d, J=2.1 Hz, 1H), 7.66 (d, J =

20  8.5Hz, 1H), 7.60 (d, J= 8.7 Hz, 1H), 7.48 (s, 1H), 7.32 (s, 1H), 7.28 — 7.23 (m, 3H), 7.18 —
7.15 (m, 3H), 6.99 (s, 4H), 6.50 — 6.43 (m, 1H), 5.54 — 5.52 (m, 1H), 5.06 (dd, J=12.8, 5.5
Hz, 1H), 4.28 — 4.24 (m, 1H), 4.15 (d, /= 5.8 Hz, 2H), 3.51 (s, 6H), 3.22 (s, 4H), 2.91 — 2.85
(m, 1H), 2.60 — 2.57 (m, 2H), 2.03 — 1.99 (m, 1H), 1.91 (d, /=10.6 Hz, 2H), 1.77 (d, J =
10.4 Hz, 2H), 1.63 —1.59 (m, 8H), 1.33 — 1.28 (m, 2H), 1.14 — 1.07 (m, 2H). '3C NMR (151

25 MHz, DMSO) 6 172.83, 170.14, 167.67, 167.00, 159.25, 156.84, 154.97, 153.11, 141.31,
134.04, 131.46, 128.05, 127.66, 126.70, 126.26, 125.00, 119.13, 117.35, 115.47, 107.50,
94.00, 69.79, 52.90, 48.74, 43.48, 42.89, 34.82, 34.12, 31.31, 30.99, 30.21, 29.14, 22.21.
HRMS (ESI) for C4sHs5:NoOs [M+H]", calcd: 834.4086, found: 834.4073.

30 SEHER] 20: (L& zle-6-102 KIHI%
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<( 0 o

NH NH
D o
S ’
N
NC\QNH 2l6-6-102

G TTVES T S 1.

'"H NMR (600 MHz, DMSO-ds) & 11.06 (s, 1H), 8.30 (d, /= 2.2 Hz, 1H), 7.65 (d, J =
8.4 Hz, 1H), 7.60 (d, J= 8.2 Hz, 1H), 7.48 — 7.45 (m, 1H), 7.28 — 7.26 (m, 2H), 7.19 — 7.15
(m, 3H), 7.02 — 6.99 (m, 4H), 6.96 (s, 1H), 6.83 (dd, J = 8.6, 1.6 Hz, 1H), 6.47 (d, J=8.9
Hz, 1H), 5.52 (t, J= 5.6 Hz, 1H), 5.07 — 5.04 (m, 1H), 4.29 — 4.24 (m, 1H), 4.15 (d, J=5.9
Hz, 2H), 3.53 — 3.50 (m, 2H), 3.37 (m, 4H), 3.24 — 3.21 (m, 1H), 2.91 — 2.85 (m, 1H), 2.61 —
2.52 (m, 4H), 2.02 — 1.98 (m, 1H), 1.97 — 1.95 (m, 2H), 1.91 (d, /= 10.7 Hz, 2H), 1.77 (d, J
=10.3 Hz, 2H), 1.73 — 1.66 (m, 4H), 1.33 — 1.27 (m, 2H), 1.13 — 1.07 (m, 2H). '3C NMR
(151 MHz, DMSO) & 172.83, 170.16, 167.74, 167.26, 159.25, 156.82, 153.12, 152.06,
150.42, 141.28, 134.02, 131.48, 128.05, 127.83, 126.70, 126.27, 124.94, 119.13, 115.80,
115.54, 115.22, 105.58, 94.00, 57.28, 52.90, 48.69, 46.32, 45.44, 43.49, 35.02, 34.06, 31.31,
31.00, 30.22, 22.26. HRMS (ESI) for C47Hs5oNoOs [M+H]", caled: 820.3929, found:
820.3933.

SEEF) 21: 4bEW zlc-6-103 HIH %

O<_NH
NC._~ N T

O
N N
H O@ 0 0o

N 0
zlc-6-103 0
I IT S S 1.

'H NMR (600 MHz, DMSO-ds) § 11.07 (s, 1H), 8.30 (d, J=2.2 Hz, 1H), 7.65(d, J =
8.3 Hz, 1H), 7.60 (d, J=8.1 Hz, 1H), 7.48 (s, 1H), 7.28 — 7.26 (m, 2H), 7.19 — 7.15 (m, 3H),
7.06 —7.03 — 6.99 (m, 4H), 6.80 (d, J= 1.8 Hz, 1H), 6.67 (dd, J= 8.4, 2.0 Hz, 1H), 6.47 (d, J
= 8.8 Hz, 1H), 5.56 (t, /= 5.6 Hz, 1H), 5.05 (dd, J=12.8, 5.5 Hz, 1H), 4.29 — 4.23 (m, 1H),
4.15(d, J=5.8 Hz, 1H), 3.83 (m, 4H), 3.43 — 3.41 (m, 2H), 3.22 (m, 3H), 2.91 — 2.85 (m,
1H), 2.59 — 2.53 (m, 2H), 2.02 — 1.89 (m, 1H), 1.91 — 1.89 (m, 6H), 1.77 (d, J=10.1 Hz,
2H), 1.33 — 1.27 (m, 2H), 1.13 — 1.07 (m, 2H). '*C NMR (151 MHz, DMSO) § 172.83,
170.12, 167.53, 167.21, 159.26, 156.83, 155.20, 153.12, 150.21, 141.33, 133.86, 131.53,
128.04, 126.71, 126.26, 124.87, 122.51, 119.14, 116.69, 115.95, 114.18, 104.42, 94.00,
60.78, 52.92, 48.73,45.32, 43.49, 34.65, 34.21, 31.32, 30.99, 30.21, 22.23, 20.45. HRMS
(EST) for Ca4sHagNoOs [M+H]", caled: 806.3773, found: 806.3767.

LR 22: AW zle-7-36 K&
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O, NH
Y O 0
LT e
N . N o]
NT ONY N
g SISt
Zlc-7-36

HRITEZE L 1.

'H NMR (600 MHz, DMSO-ds) & 11.08 (s, 1H), 8.29 (d, J=2.2 Hz, 1H), 7.60 — 7.58
(m, 2H), 7.51 — 7.44 (m, 1H), 7.29 — 7.25 (m, 2H), 7.18 — 7.15 (m, 3H), 7.01 — 6.97 (m, 4H),
6.91 (d, J=17.6 Hz, 1H), 6.46 (d, J = 8.9 Hz, 1H), 5.57 (t, J= 5.6 Hz, 1H), 5.06 (dd, J=12.9,
5.4 Hz, 1H), 4.30 — 4.24 (m, 3H), 4.15 (d, J = 5.8 Hz, 2H), 3.87 — 3.85 (m, 2H), 3.53 — 3.44
(m, 1H), 3.19 (s, 4H), 3.04 — 3000 (m, 1H), 2.90 — 2.84 (m, 1H), 2.67 (d, J = 6.8 Hz, 2H),
2.61 —2.51 (m, 6H), 2.03 — 1.99 (m, 1H), 1.90 (d, /= 10.5 Hz, 2H), 1.76 (d, J = 10.6 Hz,
2H), 1.31 — 1.27 (m, 2H), 1.12 — 1.07 (m, 2H). 3*C NMR (151 MHz, DMSO) § 172.80,
170.02, 166.84, 166.43, 159.26, 156.83, 154.43, 153.11, 152.79, 144.21, 144.13, 141.34,
131.52, 129.38, 128.23, 128.04, 126.70, 119.14, 118.30, 115.43, 111.33, 111.19, 107.95,
94.00, 61.57, 57.75, 52.93, 52.83, 48.94, 47.64, 43.48, 31.32, 30.97, 30.21, 27.85, 22.17,
22.08, 13.99. HRMS (ESI) for C47Hs0FN10Os [M+H]", calcd: 853.3944, found: 853.3956.

SRR 23: 3-FFFE-1-(4-2-((2-(2,6- —FRIRBE-3-2%)-1,3- &R 705 Wr-4-20) & 38) 2.
FYIRIE-1-F) B H)-1-((Ir, 4r)-4-(BRRpk-2- 52 53R B35 IR (YT Z29069)

H
N__Cl o NQ

Br NH, @/\\( H NCO Y
5™ R )

HNY O’N\Q\ 4 HN“O’ \©\N 6 \~‘© \©\
2 ) _r s ™ _6 HN N
[Nj ? RN 3 N/\ b N%N K/N\Boc ¢ N7 N 7 K/N‘Boc
LN
Boc x

N |
,\“ =
Boc

OTN\/© o @N{N}LO T Q
N en U SN & S

I

E—

d %N 8 L NH e N%N K/Nj(\o o

[o]
| x o NH
@) @) YJZ9069 @N{):O
o]

FB 1 4-(4-(((Ardr)-4-FEIF T2 R H) K HE)IRE-1-R BN T BRALEY 3)#H)

N
HZN\\.O/3\©NK/N\BOC
BT (31 g, 146 mmol). KA ChE-1,4-"f% 2(29.3 g, 256.4 mmol). 4-(4-1&
FIHIRBE-1-RRAUT B 1 (25 g, 73.26 mmol). Cul (1.39 g 7.3 mmol) 1 D-fi&E 8
(843 mg, 7.3 mmol) AT /K DMSO (500 mL) '. RFUFEEEFEESGY, B#H
=R.  RERRMIRATE 100°C AT EE 10 e, EHAELDIE, HOROE
PREGCPETE 2-3 IR R RIS It md R4, SREmLEY 12g, MEKAM

#
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[ 4R (7% 44%). 'H NMR (400 MHz, DMSO-ds) § 6.74 (d, J = 8.8 Hz, 2H), 6.49 (d, J =
8.9 Hz, 2H), 4.88 (d, J= 8.2 Hz, 1H), 3.42 (t, J= 5.1 Hz, 4H), 3.03 (s, 1H), 2.83 (t, /= 5.1
Hz, 4H), 2.76 (s, 1H), 1.95 (d, J = 12.8 Hz, 2H), 1.85 (d, J = 12.4 Hz, 2H), 1.41 (s, 9H), 1.26
(q. /=109 Hz, 2H), 1.11 (g, J = 11.6 Hz, 2H). HRMS (ESI) for C21H34N402> [M+H]", calcd:
375.2755, found: 375.2739.

B 2 4-(4-(((1r,4r)-4-(EE R -2 -F B 38 )3F O 38 ) & 3 ) R 328 ) R R - 1- IR R AL T i

B S & .
iSR!

o 4-(A-(((11,40)-4-ZHL 0 O ) & 56 R B0 IR IR - 1SR BR AU T R 3 (9 g, 24 mmol) ¥ T
DMF (40 mL) HIVER D, N 2-5 eIk 4(4 g, 24 mol), Cs2C03(9.4 g,28.9 mol), RSV
EE T HHE 15min J5FHE 60°CR N 40min.  RJFITUER N, T e R4 e &
FEEMaifl, BRI AGEEK 112 g (7% 93%). 'H NMR (400 MHz, DMSO-ds) § 9.09 (s,
1H), 7.77 (d, J = 8.0 Hz, 1H), 7.67 (t, J=7.7 Hz, 1H), 7.45 (d, J= 8.5 Hz, 1H), 7.29 (d, J= 8.0 Hz,
1H), 7.20 (t, J= 7.4 Hz, 1H), 6.76 (d, J= 8.2 Hz, 2H), 6.52 (d, J= 8.3 Hz, 2H), 4.95 (s, 1H), 3.86
(d, J=19.8 Hz, 1H), 3.43 (t, J= 5.0 Hz, 4H), 3.18 — 3.01 (m, 1H), 2.84 (s, 4H), 2.01 (d, J=11.6 Hz,
4H), 1.50 — 1.32 (m, 11H), 1.30 — 1.15 (m, 2H).

Boc

S 3 4-(4-3-FF-1-((Ir, 4r)-4-(HE MRIpk-2-FE 51 35 ) BF O 38 IR 38 ) 2K 36 IR 2 -1- 38
BT ERACEY TEIH %

o N
i
*Cf SN
é}',\‘ 7 " Negoe

B A-(4-(((1r,41)-4- (W R IR -2- 35 5 326 ) IR O 3 ) & 38 ) R ) IR BE - 1- R R U T g 5 (11.2 g,
22.25mmol), DIPEA (8.6 g, 66.76 mmol), &~ 6(8.9 g, 66.76 mmol) ¥ T 15 mL DMF
o IRBEWITE 95°CHTE 4 /MBS IR BREVEN], HETAE O AR 102 g (F2Z 72%).
'H NMR (400 MHz, DMSO-ds) & 9.05 (s, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.63 (t, J= 7.8 Hz, 1H),
7.40 (d, J= 8.8 Hz, 1H), 7.31 — 7.22 (m, 3H), 7.21 — 7.13 (m, 4H), 7.08 — 6.98 (m, 4H), 5.58 (t, J =
6.1 Hz, 1H), 4.28 (t, J=12.3 Hz, 1H), 4.16 (d, J= 5.8 Hz, 2H), 3.58 (s, 1H), 3.47 (t, J= 5.1 Hz, 4H),
3.18 (t,J=5.2 Hz, 4H), 1.96 (d, J = 12.0 Hz, 2H), 1.79 (d, J = 12.3 Hz, 2H), 1.50 — 1.33 (m, 12H),

1.13 (g, J=13.5, 12.5 Hz, 2H).

BB 4. 3-EH-1-4-(REE-1-35) K HK)-1-(Ar, 4r)-4-(ERe-2- 25 )R )R (L
& 8)IH %
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4-(4-(3-FE-1-((1r, 4r)-4-(WEMRIRR-2-FR B H) PR LR IR IR ) R IR G- 1- R U T 1 7(7.3
g, 11.5 mmol)iF T DCM(20 mL)H", JuA TFA(10mL), FF7E 50°C FHtdE R B . SR EW
FE 8 R BERA YR, FHEi A ENT AL T E IR 4.3 g% 70%).  'H NMR
(400 MHz, DMSO-de) § 9.05 (s, 1H), 7.74 (dd, J = 8.0, 1.5 Hz, 1H), 7.63 (t, J = 8.5 Hz, 1H), 7.41
(d, J= 8.5 Hz, 1H), 7.31 — 7.21 (m, 3H), 7.21 — 7.13 (m, 4H), 7.00 (q, J= 9.1 Hz, 4H), 5.56 (t, J =
6.1 Hz, 1H), 4.28 (tt, J=12.1, 3.7 Hz, 1H), 4.16 (d, J = 6.0 Hz, 2H), 3.65 — 3.53 (m, 1H), 3.11 (dd,
J=63,3.7 Hz, 4H), 2.84 (t, J= 5.0 Hz, 4H), 1.96 (d, J= 10.9 Hz, 2H), 1.79 (d, J = 10.8 Hz, 2H),
1.41 (q, J=13.1 Hz, 2H), 1.13 (q, J = 13.0 Hz, 2H).

BB S: 3-FE-1-4-Q2-(2-2,6- —FRIRIE-3-F5)-1,3- ~ A7 5| br-4-25)H H) 2
T 3 )UK 188 - 1- 582 ) R ) -1-((1r,  4r)-4-(FEPRIR-2-ZE S B IR O EL) (LB YIZ9069) 1] %

H2-(2,6- A ARHRAE -3-36)-1,3- — S R I BRIk -5- 2 R 9 (39.9 mg, 0.12). HATU
(45.1 mg, 0.12 mmol). DIPEA (21.3 mg, 0.16 mmol) A1tk &% 8 (59 mg, 0.11mmol)iA T
DMF (6mL)H' . AW EE N 15 0805, ¥R MNIEEE RS K, @R
twigaith, AR HE,. NEAEREME 70 mg (7F 75%).

'H NMR (400 MHz, DMSO-ds) & 11.12 (s, 1H), 9.05 (s, 1H), 7.79 (t, J= 7.9 Hz, 1H),
7.74 (d, J=8.0 Hz, 1H), 7.63 (t, J= 7.8 Hz, 1H), 7.46 (d, J= 7.2 Hz, 1H), 7.39 (t, J= 8.1
Hz, 2H), 7.27 (q, J = 9.9, 8.7 Hz, 3H), 7.22 — 7.13 (m, 4H), 7.11 — 7.02 (m, 4H), 5.60 (t, J =
6.0 Hz, 1H), 5.26 (s, 2H), 5.12 (dd, J=12.8, 5.4 Hz, 1H), 4.27 (d, J= 12.4 Hz, 1H), 4.17 (d,
J=6.0 Hz, 2H), 3.62 (s, 4H), 3.31 (s, 1H), 3.24 (s, 2H), 2.96 — 2.82 (m, 1H), 2.65 — 2.53 (m,
2H), 2.10 — 2.00 (m, 1H), 1.97 (d, J=10.8 Hz, 2H), 1.80 (d, /= 11.8 Hz, 2H), 1.41 (q, /=
12.5 Hz, 2H), 1.13 (q, J = 12.3 Hz, 2H). '3C NMR (151 MHz, DMSO-d¢) § 173.31, 170.43,
167.29, 165.76, 165.61, 162.50, 157.33, 156.06, 150.34, 141.73, 137.09, 134.48, 133.55,
132.13 (2C), 129.17, 128.52 (3C), 128.32, 127.17 (4C), 126.75, 122.21, 120.67, 119.95,
116.60, 116.40 (2C), 116.00, 66.57, 53.54, 49.23,49.13, 48.29, 48.16, 44.33, 43.94, 41.69,
40.043, 31.75, 31.40, 30.87 (2C), 22.46. HRMS (ESI) for C47H47NoO7[M+H]", calcd:
850.36712, found: 850.3646. HPLC analysis: MeOH-H,O (80:20), 12.08 min, 97.4% purity.

SCEHE] 24: 3-FFFE-1-(4-(2-((2-(2,6- —EARIRIE-3-3%)-1,3- Z E AR M| Wk-5-28 )& )
R FE)IR IR -1-F)FE FE)-1-((1r, 4r)-4-(EEMEm-2- 3L 1 35)3F )R L &4 YJZ1090)
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OYHVQ

N
o o

AT 5 S 23 Bos J7vE AL

"H NMR (400 MHz, DMSO-ds) 8 11.11 (s, 1H), 9.05 (s, 1H), 7.85 (d, J = 8.3 Hz, 1H),
7.74 (d, J= 8.3 Hz, 1H), 7.63 (t, J = 7.9 Hz, 1H), 7.48 (d, J= 2.3 Hz, 1H), 7.43 — 7.35 (m,
2H), 7.32 — 7.24 (m, 3H), 7.23 (d, J= 8.2 Hz, 1H), 7.21 — 7.13 (m, 4H), 7.11 — 7.00 (m, 4H),
5.60 (t, J=5.8 Hz, 1H), 5.21 (s, 2H), 5.12 (dd, J = 12.9, 5.4 Hz, 1H), 4.27 (t, J= 12.3 Hz,
1H), 4.17 (d, J= 6.0 Hz, 2H), 3.70 — 3.52 (m, 5H), 3.31 (s, 2H), 3.24 (s, 2H), 2.95 — 2.83 (m,
1H), 2.65 — 2.54 (m, 2H), 2.10 — 2.01 (m, 1H), 1.97 (d, J=11.4 Hz, 2H), 1.80 (d, J=11.9
Hz, 2H), 1.41 (q, J = 12.4 Hz, 2H), 1.14 (q, J = 12.0 Hz, 2H). '*C NMR (151 MHz, DMSO-
de) 0 173.30, 170.42, 167.42, 167.27, 165.69, 164.15, 162.50, 157.32, 150.32, 141.74,
134.47, 134.17, 132.13 (2C), 129.19, 128.52 (3C), 128.32, 127.17 (4C), 126.74, 125.65,
123.70, 122.21, 121.69, 119.95, 116.39 (2C), 109.58, 66.60, 53.54,49.45, 49.13, 48.34,
48.16, 44.28, 43.94, 41.64, 40.44, 31.75, 31.41, 30.87 (2C), 22.52. HRMS (ESI) for
C47H47NoO7[M+H]", calcd: 850.36712, found: 850.3633. HPLC analysis: MeOH-H>O
(75:25), 6.96 min, 95.0% purity.

SEHER 25: 3-FEFE-1-(4-2-((2-(2,6- IR BE -3-3)-3- S A 7 5] Wk-5- 38 & 3 2. B
FEYURIBE-1-FE ) A L) -1-((1r, 4r)-4-(EEMRIk-2-F F )R ) RAL B YIZ1094)

OYHVQ
se¥east

K/N . NAQ\;)Zo
18 5
AT RS SEE 23 s 7 AR

'H NMR (400 MHz, DMSO-ds) § 10.98 (s, 1H), 9.05 (s, 1H), 7.74 (d, J= 7.9 Hz, 1H),
7.63 (t,J=7.7Hz, 1H), 7.51 (d, J=8.2 Hz, 1H), 7.40 (d, /= 8.5 Hz, 1H), 7.31 — 7.21 (m,
5H), 7.21 — 7.13 (m, 4H), 7.08 — 7.00 (m, 4H), 5.60 (t, /= 5.9 Hz, 1H), 5.11 (dd, J=13.2,
5.1 Hz, 1H), 5.03 (s, 2H), 4.43 — 4.21 (m, 3H), 4.16 (d, /= 6.0 Hz, 2H), 3.71 — 3.53 (m, 5H),
3.30 (s, 2H), 3.23 (s, 2H), 2.96 — 2.84 (m, 1H), 2.68 — 2.53 (m, 2H), 2.04 — 1.90 (s, 3H), 1.80
(d, J=12.1 Hz, 2H), 1.41 (q, J = 12.3 Hz, 2H), 1.20 — 1.06 (m, 2H). 3*C NMR (151 MHz,
DMSO-ds) 6 173.41, 171.47, 168.57, 166.31, 162.50, 158.74, 157.33, 150.34, 141.75,
134.97, 134.48, 133.27, 132.11 (20), 129.16, 128.52 (3C), 128.32, 127.16 (4C), 126.74,
124.92,122.21, 120.65, 119.95, 116.38 (2C), 107.67, 66.52, 53.54, 52.21 (2C), 48.45, 48.18,
47.28, 44.44, 43 .93, 41.63, 40.43, 31.74, 31.66, 30.86 (2C), 22.92. HRMS (ESI) for
C47H49NoOs[M+H]™, calcd: 836.38786, found: 836.3843. HPLC analysis: MeOH-H,O
(75:25), 6.33 min, 95.6% purity.

SEHER] 26: 3-FFEE-1-(4-(4-((2-(2,6- —EARIRBE-3-28)-1,3- ~E AR B WR-5-Z2) H &
BR )UK 182 -1-F8) K FE)-1-((1r, 4r)-4-(Esemk-2-FEF)F CERAL & YIZ1091)
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BT ST 23 B R 5 AR

'H NMR (400 MHz, DMSO-ds) & 11.06 (s, LH), 9.05 (s, 1H), 7.74 (d, J = 8.0 Hz, 1H),
7.63 (t, J=7.5 Hz, 1H), 7.59 (d, J= 8.3 Hz, 1H), 7.40 (d, /= 8.5 Hz, 1H), 7.31 — 7.25 (dd, J
= 8.5, 6.5 Hz, 2H), 7.23 (d, J= 8.2 Hz, 1H), 7.21 — 7.11 (m, 6H), 7.09 — 9.00 (m, 5H), 5.60
(t, J=5.6 Hz, 1H), 5.05 (dd, J=12.9, 5.5 Hz, 1H), 4.27 (t, J=12.3 Hz, 1H), 4.22 (d, /= 5.1
Hz, 2H), 4.16 (d, J = 6.2 Hz, 2H), 3.68 (s, 4H), 3.58 (s, 1H), 3.30 (s, 2H), 3.24 (s, 2H), 2.93
—2.81 (m, 1H), 2.62 —2.53 (m, 2H), 2.45 — 1.89 (m, 3H), 1.80 (d, /= 12.1 Hz, 2H), 1.41 (q,
J=12.2 Hz, 2H), 1.14 (d, J = 13.3 Hz, 2H). *C NMR (151 MHz, DMSO-ds) § 173.34,
170.66, 168.23, 167.70, 167.35, 162.50, 159.29, 157.33, 154.52, 152.04, 150.36, 141.74,
134.47,132.12 (2C), 129.17, 128.52 (4C), 128.32, 127.17 (4C), 126.74, 125.28, 122.21,
119.95, 117.14, 116.39 (2C), 53.54, 49.11 (2C), 48.40, 48.18, 44.73, 44.30, 43.94, 41.83,
40.43, 31.75, 31.44, 30.87 (2C), 22.69. HRMS (ESI) for C47H4sN19Os[M+H]", caled:
849.38311, found: 849.3803. HPLC analysis: MeOH-H>O (75:25), 7.47 min, 96.8% purity.

SEHEA 27 3-FEE-1-(4-(4-((2-(2,6- IR BE -3-% )- 3-8 A 7 5 ik - 528 ) H Vil 28 ) R 188
-1-B) R FAL)-1-((Ir, 4r)-4-(EERERR-2-FL Z 203 2 IRIL &Y YIZ1095)

OY&LJ
Sefenst

g WKIQQi%O
T
AT R 23 T AT AR L.

'H NMR (400 MHz, DMSO-ds) § 10.95 (s, LH), 9.05 (s, 1H), 7.74 (d, J= 7.3 Hz, 1H),
7.63 (t,J=7.8 Hz, 1H), 7.40 (d, J= 8.5 Hz, 1H), 7.28 (t, J= 7.6 Hz, 3H), 7.23 (d, J = 8.0
Hz, 1H), 7.18 (t, J= 7.1 Hz, 4H), 7.10 — 6.99 (m, 5H), 6.94 (d, J=2.2 Hz, 1H), 5.97 (t. J =
5.1 Hz, 1H), 5.60 (t, J= 6.0 Hz, 1H), 5.08 (dd, J=13.3, 5.1 Hz, 1H), 435 -4.23 (d, /= 16.5
Hz, 2H), 4.19 — 4.12 (m, 3H), 4.07 (d, /= 5.1 Hz, 2H), 3.69 (d, J= 17.3 Hz, 4H), 3.59 (s,
1H), 3.31 (s, 2H), 3.23 (s, 2H), 2.96 — 2.84 (m, 1H), 2.69 — 2.55 (m, 2H), 2.43 — 2.30 (m,
1H), 1.97 (d, J=11.7 Hz, 2H), 1.80 (d, J=11.7 Hz, 2H), 1.41 (q, /= 12.6, 12.2 Hz, 2H),
1.14 (q, J=13.5, 11.1 Hz, 2H). *C NMR (151 MHz, DMSO-ds) § 173.41, 171.47, 168.57,
166.31, 162.50, 158.74, 157.33, 150.34, 141.75, 134.97, 134.48, 133.27, 132.11 (2C),
129.16, 128.52 (3C), 128.32, 127.16 (4C), 126.74, 124.92, 122.21, 120.65, 119.95, 116.38
(20), 107.67, 66.52, 53.54, 52.21, 49.11, 48.45, 48.18, 47.28, 44.44, 43.93, 41.63, 40.43,
31.75, 31.66, 30.86 (2C), 22.92. HRMS (ESI) for C47Hs5oN10Os[M+H]", calcd: 835.40384,
found: 835.4012. HPLC analysis: MeOH-H,O (75:25), 6.70 min, 95.8% purity.
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SEHE) 28 3-7REE-1-(4-(4-(1-(2-(2,6- Z IR BE -3-38)-1,3- Z 5 7 5] Wk -5-F5) B AR 3
T hE-3- PRI IR B -1-F0) K I )-1-((1r, 4r)-4-(E IR -2-FE &) )R (L&

YJZ1093)
OYHJ@ -
SO NORCUENNG s o=
H oy et

[¢]

BT ST 23 B R 5 AR
'"H NMR (400 MHz, DMSO-ds) § 11.07 (s, LH), 9.05 (s, 1H), 7.74 (d, J = 7.9 Hz, 1H), 7.66
(d, J=8.3 Hz, 1H), 7.62 (t, J= 8.0 Hz, 1H), 7.40 (d, J= 8.5 Hz, 1H), 7.31 — 7.25 (m, 2H),
7.24 (d, J=8.2 Hz, 1H), 7.21 — 7.13 (m, 4H), 7.10 — 7.00 (m, 4H), 6.85 (d, J= 2.1 Hz, 1H),
6.71 (dd, J=8.4,2.2 Hz, 1H), 5.58 (t, J= 6.2 Hz, 1H), 5.06 (dd, J=12.9, 5.5 Hz, 1H), 4.34
—4.22 (m, 3H), 4.22 — 4.08 (m, 4H), 4.05 — 3.94 (m, 1H), 3.66 (s, 2H), 3.58 (s, 1H), 3.51 (s,
2H), 3.29 — 3.16 (m, 4H), 2.94 — 2.82 (m, 1H), 2.70 — 2.52 (m, 2H), 2.06 — 1.90 (m, 3H),
1.80 (d, J=11.9 Hz, 2H), 1.41 (q, J= 12.3 Hz, 2H), 1.19 — 1.06 (m, 2H). '*C NMR (151
MHz, DMSO-ds) 6 173.34, 170.59, 169.88, 167.92, 167.65, 162.50, 157.33, 155.46, 150.39,
141.70, 134.49, 134.25, 132.11 (2C), 129.20, 128.53 (3C), 128.32, 127.17 (4C), 126.76,
125.33,122.22,119.95, 117.67, 116.46 (2C), 114.80, 105.02, 54.09 (2C), 53.53, 49.18 (2C),
48.53, 48.20, 44.89, 43.93, 41.79, 40.40, 31.74, 31.68, 31.42, 30.87 (2C), 22.65. HRMS
(EST) for C4oHsoN19Os[M+H]", calcd: 875.39876, found: 875.3958. HPLC analysis: MeOH-
H>0 (75:25), 8.69 min, 97.7% purity.

SEHEF] 29: 3-RE-1-(4-(4-((F)-3-(2-(2,6- ~HARIRGE-3-F)-1,3- S AR5 e-5-2)
TR 475 T 2 IR T - 1 - ) R R )- 1-((Ur, 4r)-4-(RE B -2- R R )3 )R (L &) YIZ1114)

H

OYN

H TS S 23 B Ji B AR

'H NMR (400 MHz, DMSO-ds) & 11.15 (s, 1H), 9.05 (s, 1H), 8.48 (s, 1H), 8.19 (d, J =
7.8 Hz, 1H), 7.96 (d, J= 7.7 Hz, 1H), 7.74 (d, J= 7.9 Hz, 1H), 7.71 (s, 2H), 7.63 (t, J= 7.8
Hz, 1H), 7.39 (d, /= 8.6 Hz, 1H), 7.31 — 7.21 (m, 3H), 7.21 — 7.13 (m, 4H), 7.07 (s, 4H),
5.59(t,J=6.4Hz, 1H), 5.19 (dd, J=13.0, 5.4 Hz, 1H), 4.27 (t, J=11.9 Hz, IH), 4.17 (d, J
= 5.8 Hz, 2H), 3.95 (s, 2H), 3.76 (s, 2H), 3.58 (s, 1H), 2.97 — 2.83 (m, 1H), 2.69 — 2.56 (m,
2H), 2.13 —2.04 (m, 2H), 1.96 (d, J=11.9 Hz, 2H), 1.80 (d, J=11.9 Hz, 2H), 1.41 (q, J =
12.1 Hz, 2H), 1.16 (q, J = 12.1 Hz, 2H). '3C NMR (151 MHz, DMSO-d¢) § 173.26, 170.31,
167.43, 167.23, 164.45, 162.49, 157.29, 150.37, 142.28, 141.79, 140.14, 135.37, 134.45,
132.59, 132.13 (20), 131.66, 129.21, 128.51(3C), 128.31, 127.18(4C), 126.72, 124.38,
122.87,122.63, 122.18, 119.95, 116.38 (2C), 53.54, 49.57 (2C), 48.90, 48.27, 45.38, 43.95,
42.19, 40.50, 31.76, 31.41, 30.88 (2C), 22.45. HRMS (ESI) for C4sH47NoOs[M+H]", calcd:
846.37221, found: 846.3687. HPLC analysis: MeOH-H>O (75:25), 14.00 min, 99.3% purity.
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el 30: 3-TFF-1-(4-(4-(3-(2-(2,6- ZF AR IR BE-3-3%)-1,3- ~F AR B We-5-35) 7K
BRI )R 182 -1-38) K F)-1-((1r, 4r)-4-(EME-2-EEIE)HF )R EY YIZ1130)

H TV S 23 B s J7 AR L

LK, Cf ON

'H NMR (400 MHz, DMSO-de) § 11.15 (s, L), 9.05 (s, 1H), 8.30 — 8.21 (m, 2H), 8.03
(d, J=17.7 Hz, 11), 7.97 (d, J= 7.9 Hz, 1H), 7.92 (s, 1), 7.75 (d, J = 8.1 Hz, 1H), 7.68 —
7.60 (m, 2H), 7.55 (d, J= 7.6 Hz, 1H), 7.40 (d, J = 8.5 Hz, 1H), 7.31 — 7.23 (m, 3H), 7.21 —
7.13 (m, 4H), 7.11 — 6.98 (m, 4H), 5.57 (t, J = 6.8 Hz, 1H), 5.19 (dd, J = 12.6, 5.3 Hz, 1H),
4.28 (t, J=12.1 Hz, 1H), 4.16 (d, J= 5.7 Hz, 2H), 3.82 (s, 1 H), 3.57 (s, 4H), 3.25 (s, 4H),
2.97 — 2.84 (m, 1H), 2.69 — 2.58 (m, 2H), 2.14 — 2.04 (m, 1H), 1.96 (d, J= 11.4 Hz, 2H),
1.80 (d, J= 12.0 Hz, 2H), 1.41 (q, J= 12.1 Hz, 2H), 1.14 (q, J= 12.1 Hz, 2H). '3C NMR
(151 MHz, DMSO-de) § 173.26, 170.33, 169.02, 167.42, 167.39, 162.48, 157.27, 150.37,
146.31, 141.76, 138.78, 137.40, 134.44, 133.72, 132.81, 132.13 (2C), 130.67, 129.99,
129.25, 128.96, 128.51 (3C), 128.31, 127.93, 127.17 (4C), 126.72, 126.26, 124.58, 122.21,
122.18, 119.96, 116.46 (2C), 53.53, 49.57 (2C), 49.12, 48.28, 47.52, 43.95, 40.51, 31.75,
31.42 (2C), 30.88 (2C), 22.47. HRMS (ESI) for Cs:HaoNoOs[M+H]", calcd: 896.38786,
found: 896.3845. HPLC analysis: MeOH-H,O (75:25), 19.82 min, 98.9% purity.

SRR 31: 3R EE-1-(4-(4-(1-(2-(2,6- — IR I -3-55)-1,3- & 7 15[ Wk -5-2)- 1M k-
3-FRFLIREE-1-F5) K FE)-1-((Ar, 4r)-4-(HERR-2- R E )R ) RAEL &Y YIZ1131)

anVQ )
o O, e

A TTES SZREW 23 B J7 kAL

'H NMR (400 MHz, DMSO-ds) § 11.16 (s, 1H), 9.19 (s, 1H), 9.05 (s, 1H), 8.49 (s, 1H),
8.44 (d, J= 8.3 Hz, 1H), 8.16 (s, 1H), 8.09 (d, J= 8.2 Hz, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.63
(t, J=7.8 Hz, 1H), 7.39 (d, J = 8.6 Hz, 1H), 7.31 — 7.21 (m, 3H), 7.21 — 7.13 (m, 4H), 7.11 -
6.97 (m, 4H), 5.60 (t, J = 6.2 Hz, 1H), 5.21 (dd, J = 13.0, 5.4 Hz, 1H), 4.29 (t, J = 12.2 Hz,
1H), 4.17 (d, J = 6.0 Hz, 2H), 3.83 (s, 4H), 3.58 (s, 1H), 3.31 (s, 4H), 2.98 — 2.85 (m, 1H),
2.69 — 2.57 (m, 2H), 2.15 — 2.04 (m, 1H), 1.97 (d, J = 12.6 Hz, 2H), 1.80 (d, J = 11.9 Hz,
2H), 1.41 (q, J = 12.9, 12.4 Hz, 2H), 1.14 (g, /= 12.9, 12.1 Hz, 2H). 3C NMR (151 MHz,
DMSO-do)  173.24, 170.29, 166.93, 166.88, 162.48, 162.33, 157.29, 150.33, 144 .34,
143.30, 141.78, 134.44, 133.77, 132.17 (2C), 130.30, 129.21, 129.05, 128.51(3C), 128.31,
127.18 (4C), 126.73, 125.67, 125.25, 124.64, 122.17, 119.98, 119.96, 116.32 (2C), 113.73,
53.55, 49.66 (2C), 49.13, 48.46, 43.96 (2C), 40.51, 31.76, 31.41(2C), 30.89 (2C), 22.45.
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HRMS (ESI) for C4oHa7N11O6[M+H]", calcd: 886.37835, found: 886.3749. HPLC analysis:
MeOH-H>O (75:25), 14.54 min, 96.4% purity.

SEHER 32: 3-FREE-1-(4-(2-((2-(1-FF 2E-2,6- & AR IR NE-3-2)-1,3- ~ & AR 715 ik -4-
H)YE ) 2 BE L) IR I -1-32) 2B EE)-1-((0r, 4r)-4-(PEREI-2-EEE) R S E)RALEY
YJZ1078)

AT S S 23 B JiiE A L

'H NMR (400 MHz, DMSO-ds) § 9.05 (s, 1H), 7.79 (t, J= 7.8 Hz, 1H), 7.74 (d, J = 8.0
Hz, 1H), 7.63 (t, J= 7.8 Hz, 1H), 7.47 (d, /= 7.3 Hz, 1H), 7.39 (d, J= 8.4 Hz, 2H), 7.31 —
7.21 (m, 3H), 7.21 — 7.13 (m, 4H), 7.10 — 6.99 (s, 4H), 5.59 (t, J= 6.0 Hz, 1H), 5.25 (s, 2H),
5.18 (dd, J=12.7, 5.0 Hz, 1H), 4.28 (t, /= 10.4 Hz, 1H), 4.17 (d, /= 6.0 Hz, 2H), 3.67 —
3.56 (m, 5H), 3.32 (s, 2H), 3.24 (s, 2H), 3.02 (s, 3H), 3.00 — 2.88 (m, 1H), 2.81 —2.70 (m,
1H), 2.60 — 2.54 (m, 1H), 2.06 (d, J=9.7 Hz, 1H), 1.97 (d, /= 11.6 Hz, 2H), 1.80 (d, J =
11.9 Hz, 2H), 1.42 (q, J = 12.8, 12.4 Hz, 2H), 1.14 (q, J=12.3, 11.6 Hz, 2H). '3C NMR (151
MHz, DMSO-ds) 6 172.28, 170.18, 167.28, 165.76, 165.60, 162.50, 157.33, 156.07, 150.34,
141.72, 137.14, 134.48, 133.54, 132.12 (2C), 129.17, 128.52 (3C), 128.32, 127.17 (4C),
126.75, 122.21, 120.71, 119.95, 116.58, 116.39 (2C), 116.03, 66.61, 53.54, 49.81, 49.13,
48.31,48.15, 44.34, 43.94,41.70, 40.43, 31.75, 31.55, 30.87 (2C), 27.08, 21.67. HRMS
(ESI) for C4gH4oNoO7[M+H]", calcd: 864.38277, found: 864.3804. HPLC analysis: MecOH-
H>O (75:25), 9.27 min, 97.5% purity.

SERR] 33: 3-FHE-1-(4-(4-2-((2-(2,6- A ARIRBE-3-35)-1,3- AR 5] Wk-4-35) 45,
H) L BLEL) IR BR-1-5) ) -1-((1r,  dr)-4-((1-H Z-1H-ME e IR [3,4-d) 5 g -6- 25 ) B 25) 3F
CER AW YIZ9108)
0

0N
SNy

§ H K/NT]AOJ?\?O

0 N o

° {:ZNH

O

N

G AT RS SEREE] 23 BT 7 A

'H NMR (400 MHz, DMSO-dq) 8 11.12 (s, LH), 8.73 (s, 1H), 7.89 (s, 1H), 7.79 (dd, J =
8.5, 7.3 Hz, 1H), 7.46 (d, J= 7.2 Hz, 1H), 7.38 (d, J = 8.6 Hz, 1H), 7.28 (dd, J = 8.4, 6.4 Hz,
3H), 7.21 — 7.13 (m, 3H), 7.09 — 7.00 (m, 4H), 5.57 (s, 1H), 5.25 (s, 2H), 5.11 (dd, J = 12.9,
5.4 Hz, 1H), 4.26 (s, 1H), 4.16 (d, J = 6.0 Hz, 2H), 4.09 (t, J = 6.8 Hz, 2H), 3.62 (s, 4H),
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3.51 (s, 1H), 3.30 (s, 2H), 3.24 (s, 2H), 2.96 — 2.82 (m, 1H), 2.64 — 2.53 (m, 2H), 2.09 — 1.92
(m, 3H), 1.84 — 1.70 (m, 4H), 1.40 (q, J = 12.7 Hz, 2H), 1.16 — 1.03 (m, 2H), 0.76(s, 3H).

SEHEA] 34: N-(4-(4-(3-(3-FH-1-((1r, 4r)-4-(HE bk -2 50 35 FF O 25 IR 25 2 3E)
Wk -1-25) T &L)-2-((2-(2,6- —~ E IR BE-3-2)-1,3- &R 7 W] WR-4-2)EE) OB (L&
Y1 YJIZ9049)
OYNH Q\‘/\/\/H\ﬂ/\o o
N N o]
s Neae) Ss S0
O
BT vE S S 23 B 7 iE A4 .
"H NMR (400 MHz, DMSO-ds) 5 11.12 (s, LH), 9.05 (s, 1H), 7.97 (t, J = 4.9 Hz 1H),
7.82 (t, J=17.9 Hz, 1H), 7.74 (d, J= 8.1 Hz, 1H), 7.63 (t, J = 7.8 Hz, 1H), 7.50 (d, J=7.3
Hz, 1H), 7.40 (d, J= 8.5 Hz, 2H), 7.33 — 7.21 m, 4H), 7.21 — 7.13 (m, 4H), 6.97 (d, J= 8.5
Hz, 1H), 6.69 (s, 1H), 6.61 (d, J=7.6 Hz, 1H), 5.60 (t, J = 6.2 Hz, 1H), 5.12 (dd, J = 13.0,
5.4 Hz, 1H), 4.78 (s, 2H), 4.25 (t, J = 12.4 Hz, 1H), 4.18 (d, J = 5.9 Hz, 2H), 3.61 (d, J= 9.3
Hz, 1H), 3.25 — 3.08 (m, 6H), 2.96 — 2.83 (m, 1H), 2.63 — 2.53 (m, 2H), 2.48 — 2.44 (m, 2H),
2.32(d, J= 6.6 Hz, 2H), 2.03 (d, J = 12.5 Hz, 1H), 1.97 (d, J = 12.0 Hz, 2H), 1.83 (d, J =
11.8 Hz, 2H), 1.48 (s, 4H), 1.40 (t, J = 12.4 Hz, 2H), 1.27 — 1.13 (m, 4H).

SEHEA] 35: N-(5-(4-(3-(3-FH-1-((1r, 4r)-4-(HE MR -2-35 53 55 FF O 55 IR 35) 2 3E)
WK 182 -1-38) B ) -2-((2-(2,6- — AWK BE -3-3%)-1,3- A R 76| br-4-F)H ) B (b &

¥ YJZ.9048)
OTNH OW”J\/;)?
O, ~

R SR 23 BT R J7 AR L

'H NMR (400 MHz, DMSO-de) 8 11.15 (s, 1H), 9.05 (s, 1H), 7.94 (t, J = 5.8 Hz, 1H),
7.81 (t, J=8.0 Hz, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.63 (t, J = 7.7 Hz, 1H), 7.50 (d, J= 7.2
Hz, 1H), 7.40 (d, J = 8.5 Hz, 2H), 7.33 — 7.24 (m, 3H), 7.22 (d, J= 8.0 Hz, 1H), 7.20 — 7.14
(m, 4H), 6.97 (d, J = 8.5 Hz, 1H), 6.69 (s, 1H), 6.61 (d, /= 7.7 Hz, 1H), 5.60 (t, J = 6.1 Hz,
1H), 5.12 (dd, J = 12.9, 5.3 Hz, 1H), 4.77 (s, 2H), 4.28 (t, J= 12.3 Hz, 1H), 4.17 (d, J= 5.9
Hz, 2H), 3.61 (s, 1H), 3.20 — 3.11 (m, 6H), 2.96 — 2.82 (m, 1H), 2.65 — 2.53 (m, 2H), 2.47 (s,
2H), 2.29 (t, J=7.4 Hz, 2H), 2.03 (dd, J=11.8, 6.3 Hz, 1H), 1.97 (d, J=11.6 Hz, 2H), 1.83
(d, J=11.9 Hz, 2H), 1.44 (dd, J=22.9, 10.2 Hz, 6H), 1.30 (d, /= 7.3 Hz, 2H), 1.26 — 1.14
(m, 2H).

SEHEA] 36: N-(6-(4-(3-(3-FH-1-((1r, 4r)-4-(WE MRk -2-Z5 5 55) 3R O 28 IR 25) 2 3E)
IR B2 -1-3) L 3E)-2-((2-(2,6- AR IRNE-3-58)-1,3- &R B B-4-F)YE ) B R (L &
¥ YJIZ9043)
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be

AU T
S NG N fesges

T VRS SER] 23 Bin 7 AL

'H NMR (400 MHz, DMSO-d¢) & 11.16 (s, 1H), 9.05 (s, 1H), 7.93 (t, J= 5.7 Hz, 1H),
7.81 (t, J=7.9 Hz, 1H), 7.74 (d, J= 8.0 Hz, 1H), 7.63 (t, J= 7.7 Hz, 1H), 7.50 (d, J= 7.3
Hz, 1H), 7.40 (d, J = 8.5 Hz, 2H), 7.33 — 7.24 (m, 3H), 7.22 (d, J= 7.8 Hz, 1H), 7.20 - 7.14
(m, 4H), 6.97 (d, J= 8.6 Hz, 1H), 6.69 (s, 1H), 6.61 (d, J=7.6 Hz, 1H), 5.59 (t, J= 6.0 Hz,
1H), 5.12 (dd, J=12.9, 5.4 Hz, 1H), 4.77 (s, 2H), 4.27 (t, J=11.8 Hz, 1H), 4.18 (d, J= 6.0
Hz, 2H), 3.62 (s, 1H), 3.16 (t, J= 6.2 Hz, 8H), 2.95 — 2.84 (m, 1H), 2.64 — 2.54 (m, 2H),
2.49 —2.45 (m, 2H), 2.30 (t, J= 7.5 Hz, 2H), 2.08 — 2.00 (m, 1H), 1.97 (d, J = 12.1 Hz, 2H),
1.83 (d, J=11.9 Hz, 2H), 1.50 — 1.35 (m, 6H), 1.33 — 1.26 (m, 4H), 1.23 — 1.14 (m, 2H).

SEREA] 37: N-(7-(4-(3--FH-1-((1r, 4r)-4-(HE MR -2-355 53 55 FF O 55 IR 35) 28 3E)
WK B2 -1-38) B ) -2-(2-(2,6- — AR IRBE-3-58)-1,3- AR 05 We-4-E) &) B (b &
Y1 YJIZ.9047)

OTNH O NK/QJ?
O,

b 0
HN

BTV S 23 B s 7 AR L

'H NMR (400 MHz, DMSO-d¢) § 11.15 (s, 1H), 9.05 (s, 1H), 7.92 (t, J = 5.6 Hz, 1H),
7.81 (t, J=17.9 Hz, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.63 (t, J = 7.7 Hz, 1H), 7.50 (d, J= 7.3
Hz, 1H), 7.43 — 7.35 (m, 2H), 7.28 (q, J = 8.2, 7.8 Hz, 3H), 7.22 (d, J= 7.8 Hz, 1H), 7.21 -
7.15 (m, 4H), 6.97 (d, J = 8.5 Hz, 1H), 6.69 (s, 1H), 6.61 (d, J= 7.6 Hz, 1H), 5.76 (s, 1H),
5.60 (t, J= 6.1 Hz, 1H), 5.12 (dd, J= 13.0, 5.4 Hz, 1H), 4.77 (s, 2H), 4.25 (t, J = 12.6 Hz,
1H), 4.18 (d, J = 6.0 Hz, 2H), 3.62 (s, 1H), 3.16 (dd, J = 8.9, 5.0 Hz, 7H), 2.95 — 2.84 (m,
1H), 2.65 — 2.54 (m, 2H), 2.48 (s, 2H), 2.30 (t, J = 7.5 Hz, 2H), 2.08 — 2.01 (m, 1H), 1.97 (d,
J=12.3 Hz, 2H), 1.83 (d, J=11.9 Hz, 2H), 1.51 — 1.34 (m, 6H), 1.33 — 1.13 (m, 10H).

SEHEB) 38: 3-REE-1-(3-(4-(4-((2-(2,6- ~FANIRYE-3-2)-1,3- = F AW bk -4-25) &
BT B IR -1-5) K H)-1-((Ir, 4r)-4-(BEREN-2- 2 2 IR O E) IR (L &)

YJZ9058)
o]
D o
OYNH

OJ\/\/NH ° 0
o, O

G AT RS SEREE] 23 BT 7 A
'H NMR (400 MHz, DMSO-ds) § 11.08 (s, LH), 9.05 (s, 1H), 7.74 (d, J = 7.9 Hz, 1H),
7.61 (dt, J=15.9, 7.8 Hz, 2H), 7.39 (d, J = 8.5 Hz, 1H), 7.35 — 7.24 (m, 3H), 7.22 (d, J = 7.9
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Hz, 1H), 7.20 — 7.14 (m, 5H), 7.03 —6.97 (m, 2H), 6.72 (s, 1H), 6.70 — 6.61 (m, 2I), 5.61 (t,
J=6.1Hz, 1H), 5.05 (dd, J=12.9, 5.4 Hz, 1H), 4.26 (t, J= 12.1 Hz, 1), 4.18 (d, /= 6.0
Hz, 2H), 3.68 — 3.54 (m, SH), 3.23 — 3.09 (m, 4H), 2.93 — 2.82 (m, 1H), 2.62 — 2.54 (m, 2H),
2.46 (t, J= 7.0 Hz, 2H), 2.06 — 1.93 (m, 4H), 1.89 — 1.78 (m, 4H), 1.42 (q, J = 12.4 Hz, 2H),
1.18 (q, J = 12.0 Hz, 2H).

SEHAB] 39: 3-TEHE-1-(3-(4-(6-((2-(2,6- ~EARWRE -3-3%)-1,3- ~ AT 8 We-4-35) &,
) O ER)IRBE-1-F5) K H)-1-((Ir, 4r)-4-(EMEENR-2- TR R 53 )R (L&Y YIZ9052)

N

R T VRS SEREE] 23 BT J7 i AHAL .

"H NMR (400 MHz, DMSO-ds) § 11.09 (s, 1H), 9.05 (s, 1H), 7.74 (d, J= 7.7 Hz, 1H),
7.63 (t, J=7.7 Hz, 1H), 7.57 (dd, J= 8.6, 7.1 Hz, 1H), 7.39 (d, J = 8.5 Hz, 1H), 7.35 — 7.25
(m, 3H), 7.23 (d, J= 7.8 Hz, 1H), 7.21 — 7.13 (m, 4H), 7.09 (d, J = 8.6 Hz, 1H), 7.03 — 6.97
(m, 2H), 6.73 (s, 1H), 6.65 (d, J= 7.5 Hz, 1H), 6.54 (t, J= 5.9 Hz, 1H), 5.62 (1, J= 6.1 Hz,
1H), 5.04 (dd, J = 12.9, 5.3 Hz, 1H), 4.29 (t, J = 12.0 Hz, 1H), 4.18 (d, J = 6.0 Hz, 2H), 3.60
(s, SH), 3.32 — 3.26 (m, 1H), 3.16 (d, J = 19.2 Hz, 4H), 2.93 -~ 2.81 (m, 1H), 2.62 — 2.53 (m,
2H), 2.37 (t, J= 7.3 Hz, 2H), 2.06 — 1.91 (m, 3H), 1.83 (d, /= 11.8 Hz, 2H), 1.59 (dp, J =
14.9, 7.2 Hz, 4H), 1.48 — 1.34 (m, 4H), 1.18 (g, J = 12.6 Hz, 2H).

SEHEG) 40 3-FEHE-1-(3-(4-(8-(2-(2,6- ~EARMRKE-3-3%)-1,3- ~E R FMIWE-4-35) &
B3 H )R - 1-BE) R HE)-1-((1r,  4r)-4-(REPRIE-2-ZR 2050 3R C ) IR(L &9 YIZ9053)

o, abe

OTNH OJ\/\/\/\/NH o
SO, O
H TS S 23 B Ji B AR
'H NMR (400 MHz, DMSO-ds) 8 11.09 (s, 1H), 9.04 (s, 1H), 7.74 (d. J = 8.0 Hz, 1H),
7.62 (t,J="7.7Hz, 1H), 7.59 — 7.54 (m, 1H), 7.39 (d, J= 8.5 Hz, 1H), 7.35 — 7.25 (m, 3H),
7.22 (d, J=8.0 Hz, 1H), 7.20 — 7.14 (m, 4H), 7.08 (d, /= 8.6 Hz, 1H), 7.04 — 6.98 (m, 2H),
6.73 (s, 1H), 6.65 (d, /= 7.6 Hz, 1H), 6.52 (t, /= 6.0 Hz, 1H), 5.62 (t, /= 6.0 Hz, 1H), 5.04
(dd, J=12.9, 5.4 Hz, 1H), 4.26 (t. /= 12.1 Hz, 1H), 4.17 (d, J = 6.0 Hz, 2H), 3.59 (s, SH),
3.31 —3.24 (m, 1H), 3.16 (d, J=20.5 Hz, 4H), 2.93 — 2.81 (m, 1H), 2.62 — 2.53 (m, 2H),
2.35(t,J=17.4Hz, 2H), 2.06 — 1.91 (m, 3H), 1.83 (d, /= 12.0 Hz, 2H), 1.61 — 1.48 (m, 4H),
1.41 (q, J=12.5Hz, 2H), 1.36 — 1.27 (m, 6H), 1.18 (q, /= 12.5 Hz, 2H).

SEHEB) 41 3-FEEE-1-(3-(4-(10-(2-(2,6- —EARIRIE -3-3)-1,3- —E AR F: 18] W -4-38) &,
Fh)BEWRBE IR R -1-2) K FE)-1-((Ar, 4r)-4-(FE PRI -2-FL 28R ) IR (L&Y
YJZ9055)
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OTNH OJ\/\/\/\/\/NH °°
SR, O
TR S 23 B 7 ik A A
'H NMR (400 MHz, DMSO-ds)  11.09 (s, 1H), 9.04 (s, 1H), 7.74 (d. J = 8.0 Hz, 1H),
7.62 (t,J="7.7Hz, 1H), 7.57 (dd, J= 8.6, 7.1 Hz, 1H), 7.39 (d, J= 8.5 Hz, 1H), 7.35 - 7.24
5 (m,3H),7.23(d,J=7.9 Hz, 1H), 7.21 — 7.13 (m, 4H), 7.07 (d, J = 8.6 Hz, 111), 7.04 — 6.97
(m, 2H), 6.73 (s, 1H), 6.65 (d, J= 7.6 Hz, 1H), 6.51 (t, J = 5.9 Hz, 1H), 5.62 (t, J= 5.9 Hz,
1H), 5.05 (dd, J=12.9, 5.4 Hz, 1H), 4.27 (t, J= 12.1 Hz, 1H), 4.17 (d, J = 6.0 Hz, 2H), 3.59
(s, 5H), 3.27 (p, J= 6.6 Hz, 2H) 3.16 (d, J = 20.9 Hz, 4H), 2.94 — 2.82 (m, 1H), 2.63 — 2.55
(m, 2H), 2.34 (t, J = 7.4 Hz, 2H), 2.06 — 1.90 (m, 3H), 1.83 (d, J=11.9 Hz, 2H), 1.61 — 1.48
10 (m, 4H), 1.41 (q, J = 12.3 Hz, 2H), 1.36 — 1.12 (m, 12H).

SEHER] 42: N-(3-(3-FF-1-((1r, 4r)-4-( MEIk-2-F 5 3 ) 3R L 38 IR 32 ) 75 ) -4-((2-
(2,6- ~F AR IE-3-25)-1,3- ~F A7 We-4-20)Z ) T R RAL &Y YIZ9062)

OYNH y
o, O T
: z:iNH

o]
15 A TTES SZREW 23 B J7 kAL
'H NMR (400 MHz, DMSO-ds) 8 11.10 (s, 1H), 10.13 (s, 1H), 9.04 (s, 1H), 7.72 (dd, J
=11.5, 7.9 Hz, 2H), 7.66 — 7.55 (m, 2H), 7.48 (s, 1H), 7.43 — 7.35 (m, 2H), 7.30 — 7.21 (m,
3H), 7.21 — 7.12 (m, 5H), 7.03 (d, J= 7.0 Hz, 1H), 6.87 (d, J= 8.1 Hz, 1H), 6.69 (t, J = 6.2
Hz, 1H), 5.79 (t, J= 6.1 Hz, 1H), 5.05 (dd, J= 12.8, 5.4 Hz, 1H), 4.27 (t, J= 11.8 Hz, 1H),
20 4.16 (d, J= 6.0 Hz, 2H), 3.58 (s, 1H), 2.94 — 2.81 (m, 1H), 2.64 — 2.53 (m, 2H), 2.45 (t, J =
7.2 Hz, 2H), 2.07 - 1.86 (m, SH), 1.80 (d, J = 12.1 Hz, 2H), 1.42 (q, J = 12.2 Hz, 2H), 1.28 -
1.11 (m, 4H).

SEHEB) 43: N-G-(3-FFE-1-((Ir, 4r)-4-(HEMEmk-2-FE 4 35 ) 3K O 36 ) IR 36 ) K 3)-8-((2-
25 (2,6-—FIRIE-3-3)-1,3- 5] bk-4-5) B ) F B L &Y YIZ9059)

OYNH Y
©§JN\NW©,N\©/NTOK\/WHJ§O %N oO
! z::NH

o]
G AT RS SEREE] 23 BT 7 A
'H NMR (400 MHz, DMSO-d,) 8 11.10 (s, 1H), 10.03 (s, 1H), 9.04 (s, 1H), 7.74 (d, J =
8.0 Hz, 1H), 7.69 (d, J = 8.4 Hz, 1H), 7.65 — 7.52 (m, 2H), 7.49 (s, 1H), 7.43 — 7.34 (m, 2H),
30 7.30 - 7.20 (m, 4H), 7.20 — 7.14 (m, 4H), 7.07 (d, J = 8.6 Hz, 1H), 7.01 (d, J= 7.1 Hz, 1H),
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6.86 (d, J= 7.5 Hz, 1H), 6.52 (t, J= 5.9 Hz, 1H), 5.79 (t, J = 5.9 Hz, 1H), 5.04 (dd, J = 13.0,
5.4 Hz, 1H), 4.28 (t, J= 12.1 Hz, 1H), 4.16 (d, J = 5.9 Hz, 210, 3.58 (s, 1H), 3.29 (p, J = 6.7
Hz, 2)2.94 — 2.80 (m, 1H), 2.63 — 2.54 (m, 2H), 2.32 (t, J = 7.3 Hz, 2H), 2.06 — 1.91 (m,
3H), 1.79 (d, J = 12.0 Hz, 2H), 1.66 — 1.51 (s, 4H), 1.43 (q, J= 12.3 Hz, 2H), 1.37 — 1.31 (m,
4H), 1.28 — 1.22 (m, 2H), 1.21 — 1.10 (m, 2H).

LB 44 3-FE-1-(4-((1-(2-(2,6- ~FRIRIE-3-3)-1,3- Z A AR WR-5-Z) B
T pE-3-2 H B UR IR 1-2) K H)-1-((1r, 4r)-4-(BMER-2-BEE)F BRI ED

YJZ1102)
4 T4 o A
Boc = N
ooy O, e OO0 e
H 8 K/NH —b’

N

H
N
o}

Foo ekt R ol

| |
@) @) YJZ1102

BB 3-(4-(4-G-FE-1-((r, 4r)-4- (B EIK-2- S T 3 FF O3 IR 222 ) 7K 226 ) IR 8% -1 -
)R E)VRRATER- 1R T RALEY 1) HIH &

OYHVQ
SOWeR !

> U\/C/N,Boc

¥ KHCO:3 (345 mg, 2.5 mmol) MMARAEY) 8 (620 mg, 1.2 mmol). 3-(JR FI L) E I
T - 1-REHUT TS 10 (630 mg, 2.5 mmol) A DMF (40 mL)H. 7 80C $it#k 5 /i )g, L)k
FONEE o kI JE 725 94 4 i T A 2 AT 44048 B A R 1T 560 mg (5 ER 65%). 'H NMR (400
MHz, DMSO-ds) & 9.05 (s, 1H), 7.74 (d, J= 8.0 Hz, 1H), 7.63 (t, /= 7.8 Hz, 1H), 7.40 (d, J=8.7
Hz, 1H), 7.27 (t, J="1.5 Hz, 2H), 7.23 (d, J= 8.0 Hz, 1H), 7.21 - 7.12 (m, 4H), 7.01 (g, J=9.2 Hz,
4H), 5.57 (t, J= 6.1 Hz, 1H), 4.26 (t, J= 12.1 Hz, 1H), 4.16 (d, J = 6.0 Hz, 2H), 3.92 (s, 2H). 3.67
—3.44 (m, 4H), 3.31 (s, 2H), 3.17 (d, J= 6.2 Hz, 4H), 2.89 (s, 1H), 2.73 (s, 1H), 2.57 (d, J=7.2 Hz,
2H), 1.96 (d, J=11.3 Hz, 2H), 1.79 (d, J=11.9 Hz, 2H), 1.47 — 1.31 (m, 11H), 1.13 (q. /= 12.6 Hz,
2H).

YR 2 1-(A-(4-CRIRIR T -3 2 UR IR -1 ) 3 30) 3 2 1-((Ir, 4r)-4-(PE I
Wk-2-F IR S E R AW 12) K1 %
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3-(4-(4-(3-" N HE-1-((Ir, 4r)-4- (P e bk -2- 5L ZURR PR R ) IR 3 ) 0 25 IR 192 - 1 -6 ) T )
AR TG -1- BT fiE 11(100 mg, 0.14 mmol)iE T- DCM(4 mL), fnA TFA(2
mL), JFPE S0°CT ittt . AR5 ERE ™R R NIRG Pk ds, JElat A E ol
LT 15 A B 60 mg(F F 70%)-

S 3: 3-FEH-1-(4-((1-(2-2,6- ~FRIRBE-3-3E)-1,3- ~F R 7B WR-5-F) B LK T
$E-3-3k B )R IER - 1-F6) R 3E)-1-((1r, 4r)-4-(EEMEmk-2-E ) 2 FE)RUEL &W

YJZ1102)
o A
o0 o
ZON N NH
©§J\N©/ N NQ%«N{)ZO
i A b

vizt0z N

W 2-(2,6- AR IE-3-5)-5- 80 7 5 WEM-1,3- B 13 (42.9 mg, 0.16 mmol) AL 6
mL DMSO 1, %= F A DIPEA (25.1 mg, 0.19 mmol) 14t &4 12 (84.5 mg, 0.13
mmol). ¥ FTIRIR SV 120 HHE 8 /I . RN HR G A RS FHREBRH, Bl
Tt a4 15 B G E ARG A 71 mg (752 63%). 'H NMR (400 MHz, DMSO-ds) §
11.07 (s, 1H), 9.05 (s, 1H), 7.74 (d, J=7.9 Hz, 1H), 7.69 — 7.59 (m, 2H), 7.40 (d, J = 8.5 Hz,
1H), 7.32 — 7.25 (m, 2H), 7.23 (d, J = 8.0 Hz, 1H), 7.18 (t, J= 7.5 Hz, 4H), 7.09 — 6.95 (m,
4H), 6.79 (d, J= 2.1 Hz, 1H), 6.66 (dd, J = 8.4, 2.1 Hz, 1H), 5.58 (t, J= 6.1 Hz, 1H), 5.06
(dd, J=12.9, 5.4 Hz, 1H), 4.30 (t, J= 12.4 Hz, 2H), 4.22 — 4.09 (m, 4H), 3.72 (dd, J = 8.4,
5.4 Hz, 2H), 3.59 (s, 1H), 3.21 (t, J= 4.8 Hz, 4H), 3.06 (p, J = 6.9 Hz, 1H), 2.95 — 2.81 (m,
1H), 2.67 (d, J=7.2 Hz, 2H), 2.63 — 2.53 (m, 6H), 2.08 — 1.89 (m, 3H), 1.79 (d, J=11.7 Hz,
2H), 1.41 (q, J=12.3, 11.6 Hz, 2H), 1.13 (q, J = 12.4 Hz, 2H). *C NMR (151 MHz, DMSO-
de) 8 173.33, 170.61, 167.99, 167.68, 162.49, 157.35, 155.66, 150.60, 141.76, 134.46,
134.28, 132.02 (2C), 128.68, 128.52 (3C), 128.31, 127.16 (4C), 126.74, 125.30, 122.20,
119.95, 117.11, 115.90 (2C), 114.55, 104.80, 62.22, 56.21 (2C), 53.52, 53.30 (2C), 49.17
(20), 48.06 (2C), 43.93, 40.43, 31.75, 31.44, 30.87 (2C), 27.47, 22.68. HRMS (ESI) for
C4oHs5oN 9Os[M+H]", caled: 861.41949, found: 861.4163. HPLC analysis: MeOH-H»O
(80:20), 11.34 min, 98.3% purity.

SEHE 45: 3-FH-1-(4-(4-(1-(2-(2,6- ~FARWRNE -3- 2 )-1,3- S AR 5] - 5- 22k ) Uk

ME-4-FE)-UR BE-1-38) K F)-1-((Ir, 4r)-4-(BEIE-2-FE & 33 CE) R L&Y YIZ1105)
1) 2%
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O O

|

\N)\N“' N

H QN

TR T 44 s 7B AL

'H NMR (400 MHz, DMSO-ds) § 11.08 (s, 1H), 9.05 (s, 1H), 7.74 (d, J = 8.0 Hz, 1H),
7.67 (d, J=8.5 Hz, 1H), 7.63 (t, J= 7.5 Hz, 2H), 7.40 (d, J=8.5 Hz, 1H), 7.34 (d, J=2.2
Hz, 1H), 7.30 — 7.24 (m, 3H), 7.23 (d, J= 8.1 Hz, 1H), 7.20 — 7.12 (m, 4H), 7.01 (q, /= 8.8
Hz, 4H), 5.57 (t, J= 6.0 Hz, 1H), 5.07 (dd, J=12.9, 5.4 Hz, 1H), 4.26 (t, J=12.1 Hz, 1H),
4.16 (d, J=6.0 Hz, 2H), 4.09 (d, J=10.1 Hz, 2H), 3.65 — 3.53 (m, 1H), 3.26 — 3.12 (m, 4H),
3.00 (t, J=12.3 Hz, 2H), 2.94 — 2.82 (m, 1H), 2.65 (t, J= 4.9 Hz, 4H), 2.62 — 2.59 (m, 1H),
2.59 —2.53 (m, 2H), 2.07 — 1.86 (m, 5H), 1.78 (d, /= 11.6 Hz, 2H), 1.50 (q, J=11.1 Hz,
2H), 1.41 (q, J= 12.5 Hz, 4H), 1.13 (q, J= 12.5, 11.9 Hz, 2H). '*C NMR (151 MHz, DMSO-
de) 8 173.37, 170.61, 168.11, 167.48, 162.50, 157.39, 155.22, 150.62, 141.70, 134.48, 131.99
(2C), 128.56, 128.52 (3C), 128.32, 127.14 (4C), 126.75, 125.53, 125.24, 122.23, 119.94,
118.17, 118.01, 115.79 (2C), 108.24, 60.99, 53.51, 49.20 (3C), 48.38 (2C), 47.06 (20),
43.91, 40.73, 40.36, 31.75, 31.42, 30.85 (2C), 27.64 (2C), 22.65. HRMS (ESI) for
CsoHsaN19Os[M+H]", caled: 875.43514, found: 875.4322. HPLC analysis: MeOH-H>O
(80:20), 11.36 min, 99.2% purity.

SEHER) 46: 3-FFFE-1-(4-(4-(2-(2,6- ~EARIREE-3-38)-1,3- ~E AR WR-5-35) B 4 3R
T kE-3-FE (IR BE-1-FE) K F)-1-((1r, 4r)-4-(BB-2- & E) I SR EY YIZ1103)

OYN
ssNonciN

N

O O
jnsate?
o]
A RRTT R SRR 44 B R T7 A AL
'"H NMR (400 MHz, DMSO-ds) & 11.08 (s, LH), 9.05 (s, 1H), 7.74 (d, J = 8.5 Hz, 1H),
7.67 (d, J=28.3 Hz, 1H), 7.63 (t, J= 7.7 Hz, 1H), 7.40 (d, J = 8.5 Hz, 1H), 7.31 — 7.25 (m,
2H), 7.23 (d, J=7.9 Hz, 1H), 7.21 — 7.14 (m, 4H), 7.08 — 6.98 (m, 4H), 6.82 (d, J = 2.1 Hz,
1H), 6.68 (dd, J = 8.4, 2.1 Hz, 1H), 5.58 (t, J = 6.3 Hz, 1H), 5.06 (dd, /= 12.9, 5.4 Hz, 1H),
4.34 —4.23 (m, 1H), 4.15 (t, J=7.6 Hz, 4H), 3.94 (dd, J = 8.8, 4.9 Hz, 2H), 3.66 — 3.51 (m,
1H), 3.45 - 3.37 (m, 1H), 3.26 (t, J = 5.7 Hz, 4H), 2.94 — 2.80 (m, 1H), 2.64 — 2.53 (m, 6H),
2.06 —1.99 (m, 1H), 1.96 (d, J=14.5 Hz, 2H), 1.79 (d, /= 11.7 Hz, 2H), 1.41 (q, J=12.4
Hz, 2H), 1.13 (q, J = 12.8 Hz, 2H). *C NMR (151 MHz, DMSO-ds) § 173.33, 170.61,
167.97, 167.67, 162.49, 157.35, 155.42, 150.54, 141.76, 134.47, 134.29, 132.04 (2C),
128.76, 128.52 (3C), 128.31, 127.16 (4C), 126.73, 125.35, 122.20, 119.95, 117.33, 115.94
(20), 114.72, 104.97, 55.50 (2C), 54.62, 53.51, 49.59 (2C), 49.18 (2C), 47.83 (2C), 43.92,
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40.43, 31.74, 31.43, 30.86 (2C), 22.67. HRMS (ESI) for C4sHsoN19Os[M+H]", calcd:
847.40384, found: 847.4000. HPLC analysis: MeOH-H>O (75:25), 13.02 min, 97.9% purity.

SEHE 47 3-FEE-1-(4-(4-(1-(2-(2,6- ZEARIR B -3-2)-1,3- =S AR 7 18] e -5- 25 i
e ft-3- (R B2 -1-F5) K F)-1-((Ar, 4r)-4-(EEMmk-2- R EZ)H S E) R AL &9 YIZ1096)

BT SET] 44 BT R J5 B ARAL

'H NMR (400 MHz, DMSO-ds)  11.07 (s, LH), 9.05 (s, 1H), 7.74 (d, J = 8.0 Hz, 1H),
7.68 —7.59 (m, 2H), 7.40 (d, J= 8.4 Hz, 1H), 7.28 (t, /= 7.5 Hz, 2H), 7.23 (d, J= 8.1 Hz,
1H), 7.18 (t, J= 7.3 Hz, 4H), 7.04 (s, 4H), 6.99 (s, 1H), 6.87 (d, /= 9.0 Hz, 1H), 5.58 (d, J =
7.0 Hz, 1H), 5.06 (dd, J=12.7, 5.4 Hz, 1H), 4.30 (t, J=12.4 Hz, IH), 4.16 (d, /= 5.9 Hz,
2H), 3.75 (t, J= 8.4 Hz, 1H), 3.66 — 3.53 (m, 2H), 3.42 (q, /= 8.8 Hz, 2H), 3.31 — 3.27 (m,
1H), 3.24 (t, J= 6.2 Hz, 4H), 3.02 (p, J = 7.6 Hz, 1H), 2.95 — 2.82 (m, 1H), 2.67 (s, 4H),
2.63 —2.53 (m, 2H), 2.34 — 2.26 (m, 1H), 2.05 — 1.88 (m, 4H), 1.79 (d, J=11.7 Hz, 2H),
1.41 (q, J=12.4 Hz, 2H), 1.13 (q, J = 12.8 Hz, 2H). '3C NMR (151 MHz, DMSO-ds) &
173.35, 170.65, 168.20, 167.74, 162.49, 157.36, 152.27, 150.57, 141.76, 134.46, 132.03
(2C), 128.74, 128.52 (4C), 128.31, 127.15 (4C), 126.74, 125.41, 122.21, 119.95, 116.22,
115.92 (2C), 115.71, 106.05, 63.97, 53.52, 52.42, 51.76 (2C), 49.15 (2C), 48.05 (2C), 47 .49,
43.93,40.43,31.76, 31.45, 30.87 (2C), 29.28, 22.71. HRMS (ESI) for C4Hs,N190Os[M+H]",
calcd: 861.41949, found: 861.4168. HPLC analysis: MeOH-H,O (75:25), 15.48 min, 98.2%
purity.

SEHEH] 48: 3-FFEE-1-(4-(4-((1-(2-(2,6- IR e -3-38)-1,3- — & 57 W5 Wk -5- 228 ) UK I -4 -
) B L) IR 5 -1-38) R H)-1-((1r, 4r)-4-(FEPRik-2-2E 5 35 38 © H) IR (YT Z1097)

OYNH o o
OO, O SO

R VRS SEE ) 44 BToR 7 iEARAL .

'"H NMR (600 MHz, DMSO-ds) § 11.09 (s, 1H), 9.05 (s, 1H), 7.75 (d, J= 7.9 Hz, 1H),
7.66 (d, J= 8.5 Hz, 1H), 7.63 (t, J=7.6 Hz, 1H), 7.41 (d, J = 8.6 Hz, 1H), 7.32 (s, 1H), 7.30
—7.26 (m, 2H), 7.24 (d, J = 8.8 Hz, 2H), 7.21 — 7.13 (m, 4H), 7.02 (q, J = 8.7 Hz, 4H), 5.58
(t,J=6.1 Hz, 1H), 5.07 (dd, J=12.8, 5.5 Hz, 1H), 4.29 (t, J=11.7 Hz, 1H), 4.16 (d, /= 6.0
Hz, 2H), 4.06 (d, J = 12.8 Hz, 2H), 3.65 — 3.54 (m, 1H), 3.26 — 3.15 (s, 4H), 2.99 (t, J=12.3
Hz, 2H), 2.93 — 2.83 (m, 1H), 2.64 — 2.54 (m, 2H), 2.52 (m, 4H), 2.21 (d, J = 5.2 Hz, 2H),
2.05-1.99 (m, 1H), 1.99 — 1.93 (m, 2H), 1.92 — 1.85 (m, 1H), 1.85 — 1.75 (m, 4H), 1.41 (q,
J=12.4 Hz, 2H), 1.20 — 1.09 (m, 4H). '3*C NMR (151 MHz, DMSO-d,) & 173.30, 170.60,
168.12, 167.45, 162.48, 157.32, 155.48, 150.62, 141.81, 134.52, 134.42, 132.02 (20),
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128.67, 128.51 (3C), 128.31, 127.16 (4C), 126.71, 125.49, 125.28, 122.17, 119.96, 118.06,
117.80, 115.83 (2C), 108.21, 64.18, 53.68 (2C), 53.52, 49.20 (2C), 48.15, 47.74 (2C), 43.94,
40.51, 32.94, 31.76, 31.45, 30.88 (2C), 30.11 (2C), 29.45, 22.67. HRMS (ESI) for
Cs1HseN19Os[M+H]", calcd: 889.45079, found: 889.4473. HPLC analysis: MeOH-H.O
(80:20), 15.05 min, 96.9% purity.

S 49: 3FEE-1-(4-(4-(1-2-(2-(2,6- Z FIRIE-3-25)-6-9Ri-1,3- “H R %R-5-25)
R HE -4-35) - DR 185 - 1-35) 2 B)-1-((1r, 4r)-4-(EEREIk-2- B E 2 FF S 3)R (YIZ1201)

0. NH

Y
o0, OO

)
. N 0
o]

B RINE S LG 44 Bos i

"H NMR (400 MHz, DMSO-de) § 11.11 (s, [H), 9.05 (s, 1H), 7.77 — 7.68 (m, 2H), 7.63
(t, /=79 Hz, 1H), 7.47 (d, J=7.3 Hz, 1H), 7.40 (d, J= 8.5 Hz, 1H), 7.31 — 7.24 (m, 2H),
7.23(d, J=7.0 Hz, 1H), 7.21 — 7.13 (m, 4H), 7.07 — 6.95 (m, 4H), 5.57 (t, /= 6.8 Hz, 1H),
5.11(dd, J=13.1, 53 Hz, 1H), 4.28 (t, /= 11.4 Hz, 1H), 4.16 (d, /= 5.8 Hz, 2H), 3.68 (d, J
=11.7 Hz, 2H), 3.58 (s, 1H), 3.21 (s, 4H), 2.99 — 2.82 (m, 3H), 2.68 (s, 4H), 2.64 — 2.54 (m,
3H), 2.08 — 1.89 (m, 5H), 1.78 (d, /J=9.6 Hz, 2H), 1.61 (q, J=12.2 Hz, 3H), 1.41 (q, J =
14.5, 13.7 Hz, 2H), 1.13 (q, J = 13.1 Hz, 2H). '*C NMR (151 MHz, DMSO-ds) § 173.25,
170.40, 167.17, 166.69, 162.47, 158.57 (d, J=253.3 Hz, 1C), 157.32, 150.63, 146.01(d, J =
8.8 Hz, 1C), 141.82, 134.43, 132.02 (2C), 129.26 (d, J= 2.2 Hz, 1C), 128.65, 128.50 (3C),
128.30, 127.16 (4C), 126.71, 123.51(d, J=9.6 Hz, 1C), 122.17, 119.96, 115.79 (2C), 114.23
(d, J=4.8 Hz, 1C), 112.49 (d, J = 25.3 Hz, 1C), 60.86, 53.52, 52.46, 49.84, 49.81, 49.51,
49.25 (2C), 48.49 (2C), 43.94, 40.51, 31.78, 31.42, 30.87 (2C), 28.35 (2C), 22.55. HRMS
(ESI) for CsoHs3NjoOsF[M+H]", calcd: 893.42572, found: 893.4229. HPLC analysis: MeOH-
H>O (80:20), 11.79 min, 95.8% purity.

SEHEA] 50:  1-(4-(4-(1-(1-(2-(2,6- — F IR B -3-2)-1,3- & 7 W5 Bk - 528 ) IR W -4- 28 ) - IR
B -1-38) 2K 3)-3-Q-F 3 H)-1-((1r, 4r)-4-(FEMBEIk-2-H &) R TE)R (YIZ1203)

OYNH F
ssNoget

A

BT L] 44 B J7 AR L

'H NMR (400 MHz, DMSO-ds) 3 11.08 (s, 1H), 9.05 (s, 1H), 7.74 (d, J = 8.0 Hz, 1H),
7.67 (d, J= 8.6 Hz, 1H), 7.63 (1, J = 7.7 Hz, 1H), 7.40 (d, J = 8.6 Hz, 1H), 7.34 (s, 1H), 7.29
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—7.14 (m, 6H), 7.14 — 7.08 (m, 1H), 7.03 (q, J = 8.6 Hz, 4H), 5.59 (s, 1H), 5.07 (dd, J =
13.4, 5.5 Hz, 1H), 4.31 — 4.17 (m, 3H), 4.10 (d, J = 12.7 Hz, 2H), 3.58 (s, 1H), 3.20 (s, 4H),
3.00 (t, J=12.3 Hz, 2H), 2.95 — 2.82 (m, 1H), 2.66 (s, 4H), 2.63 — 2.53 (m, 3H), 2.07 — 1.86
(m, 5H), 1.79 (d, J=11.9 Hz, 2H), 1.50 (q, /= 11.5 Hz, 2H), 1.44 — 1.33 (m, 2H), 1.20 —
1.09 (m, 2H). 3C NMR (151 MHz, DMSO-ds) & 173.30, 170.59, 168.09, 167.44, 162.47,
161.01 (d, J=243.4 Hz, 1C), 157.23, 155.23, 150.66, 134.51, 134.43, 131.98 (2C), 129.03
(d, J=4.7 Hz, 2C), 128.58, 128.55, 128.53, 128.44 (d, J=14.2 Hz, 1C), 128.30, 125.49,
125.29, 124.61(d, J=3.3 Hz, 1C), 122.17, 119.96, 118.18, 118.10, 115.81 (2C), 115.12 (d, J
=21.1 Hz, 1C), 108.29, 61.02, 53.57, 49.25 (2C), 49.21, 49.10, 48.46 (2C), 47.09 (20),
40.51, 37.73, 31.76, 31.45, 30.84 (2C), 27.67 (2C), 22.66. HRMS (ESI) for
CsoHs3N9OsF[M+H]", calcd: 893.42572, found: 893.4224. HPLC analysis: MeOH-H.O
(80:20), 9.19 min, 96.2% purity.

SEHER 51: 3R EE-1-(6-(4-(1-(1-(2-(2,6- = SR IE -3-25)-1,3- = 5 7 15| We- 528 UK W -
4-FE)IE B - 1-FE) Ik -3-2E - 1-((1r, 4r)-4-(EEPRIK-2-FEE EH R TR (YIZ1205)

0. NH

5
<rmjl\r\l(j/ \©\N/\

Ty
NCQN e

RS SRR 44 FT R T AR AL

"H NMR (400 MHz, DMSO-d;) § 11.08 (s, [H), 9.05 (s, 1H), 7.91 (s, 1H), 7.74 (d, J =
8.0 Hz, 1H), 7.70 — 7.58 (m, 2H), 7.40 (d, /= 8.4 Hz, 1H), 7.34 (s, 2H), 7.31 — 7.21 (m, 4H),
7.21 —7.13 (m, 4H), 6.88 (d, J=9.0 Hz, 1H), 6.05 (t, J= 6.6 Hz, 1H), 5.07 (dd, /=12.8,5.3
Hz, 1H), 4.26 (t, J=12.8 Hz, 1H), 4.12 (dd, J=18.7, 9.2 Hz, 4H), 3.60 (s, 1H), 3.52 (s, 4H),
3.00 (t, J=12.4 Hz, 2H), 2.94 — 2.81 (m, 1H), 2.70 — 2.53 (m, 7H), 2.07 — 1.93 (m, 3H), 1.90
(d, J=12.2 Hz, 2H), 1.78 (d, J=11.7 Hz, 2H), 1.57 — 1.33 (m, 4H), 1.09 (q, J= 12.9 Hz,
2H). BC NMR (151 MHz, DMSO-ds) 8 173.30, 170.59, 168.09, 167.44, 162.47, 158.32,
157.45, 155.22, 149.85, 141.82, 140.60, 134.51, 134.43, 128.48 (3C), 128.31, 127.18 (4C),
126.68, 125.49,124.43,122.17, 119.97, 118.17, 118.09, 108.28, 107.40, 61.12, 55.39, 53.49,
49.21(2C), 49.10 (2C), 47.10 (2C), 45.29, 43.96, 31.70, 31.45, 30.85 (2C), 27.66 (2C), 22.66.
HRMS (ESI) for C49Hs3N11Os[M+H]", caled: 876.43039, found: 876.4276. HPLC analysis:
MeOH-H>O (80:20), 6.94 min, 97.8% purity.

LHEB 52 3-"REE-1-(6-(4-(1-(1-(2-(2-(2,6- — F YR %2 -3-3)-6- - 1,3- — 5 52 15 R -5-

T )R I - 43 )Rk P 1B -1 - ) M i -3- 2 |-1- (1> 4r)-4- (MR Bp-2- 38 51 32 )3F ) iR
(YJZ1206)
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'H NMR (400 MHz, DMSO-ds) & 11.11 (s, 1H), 9.05 (s, 1H), 7.92 (s, 1H), 7.73 (t, J =
9.7 Hz, 2H), 7.63 (t, J = 8.0 Hz, 1H), 7.46 (d, J= 7.4 Hz, 1H), 7.41 (d, J = 8.5 Hz, 1H), 7.35
5 (d,J=9.1Hz, 1H), 7.31 — 7.25 (m, 2H), 7.21 (d, J= 7.5 Hz, 1H), 7.21 — 7.13 (m, 3H), 6.90
(d, J=9.0 Hz, 1H), 6.05 (t, J= 5.4 Hz, 1H), 5.11 (dd, J = 13.0, 5.3 Hz, 1H), 4.28 (t, J=12.3
Hz, 1H), 4.15 (d, J = 6.0 Hz, 2H), 3.68 (d, /= 11.9 Hz, 2H), 3.63 — 3.48 (m, 5H), 2.99 — 2.82
(m, 3H), 2.64 (s, 4H), 2.59 — 2.52 (m, 3H), 2.08 — 1.87 (m, 5H), 1.79 (d, J = 11.7 Hz, 2H),
1.61(d, J=12.0 Hz, 2H), 1.41 (q, J = 13.6, 13.0 Hz, 2H), 1.10 (d, J = 12.8 Hz, 3H). °C
10 NMR (151 MHz, DMSO-ds) § 173.25, 170.40, 167.17, 166.69, 162.47, 158.33, 157.45,
156.89 (d, J=253.4 Hz, 1C), 149.86, 146.00 (d, J=8.49 Hz, 1C), 141.83, 140.60, 134.42,
129.26 (d, J=2.2 Hz, 1C), 128.48 (3C), 128.30, 127.19 (4C), 126.69, 125.28, 124.42, 123.52
(d, J=9.9Hz, 1C), 122.17, 119.97, 114.24 (d, J = 4.5 Hz, 1C), 112.48 (d, J = 25.5 Hz, 1C),
107.40, 60.96, 55.39, 53.50, 49.84 (2C), 49.52 (2C), 49.11 (2C), 45.30, 43.97, 40.51, 31.72,
15 31.42,30.85(2C), 28.32 (2C), 22.55. HRMS (ESI) for C49Hs>N10sF[M+H]", calcd:
894.42097, found: 894.4176. HPLC analysis: MeOH-H>O (80:20), 8.79 min, 98.9% purity.

SERER) 53: 3-TFEE-1-(4-(4-(2-(2,6- IR IE -3-2)-1,3- 5 7 15 Bk -5- ) IR B - 1- )
ORI -1-ZE K3 )-1-((1r, 4r)-4-(BEREI-2-ZE & FE) 3 2R (YIZ1202)

NH;
. BOC\N\VED, O’H\[j ©ANCO \/©TFA DCM \/© Qj/ OYH\/Q
Br @ H’;oc 16 HNY O \©\ ©1s\©\8r HN O/ \©\
14 Boc N/ N

g |
“ b p
N/\ o NH
O gy
Zoe B TFA, DCM HN O’ O\O\ g0 13 CCN)\N O’ O\O\N
N o)

@» QH YJZ1202 Q\@d;@)“zo

1. ((Ir, 4r)-4-((4-¥i$%)’§‘u%)%a§)ﬁ%ﬁamﬂTﬁﬁ(%ﬁ% 16) ) 2%

HNO'CL

Boc

WAL 14(5.0 g, 17.7 mmol). b &4 15(3.2 g, 14.7 mmol). Pdx(dba)3(1.37 mg,
25 1.5 mmol). Xantphos (1.7 g, 2.94 mmol) F tert-ButONa(2.8 g, 29.4 mmol)iE &4 T 150
mL Fop, ASAER = REH NN E 100 T MR V&5 H 5 A
Tk R NR,  JHs R WA ) NIR . KT R AT A A B O [ AR 3.9 g(FRE 72%). 'H

20
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NMR (400 MHz, DMSO-ds) 6 7.15 (d, J= 6.8 Hz, 2H), 6.76 (d, J = 7.9 Hz, 1H), 6.50 (d, J =
8.9 Hz, 2H), 5.60 (d, J= 8.0 Hz, 1H), 3.27 — 3.13 (m, 1H), 3.12 - 2.99 (m, 1H), 1.94 (d, J =
12.7 Hz, 2H), 1.79 (d, J = 12.4 Hz, 2H), 1.38 (s, 9H), 1.26 (q, J=12.2, 11.3 Hz, 2H), 1.14
(q, J=12.2 Hz, 2H).

BBR 2: ((Ir, 4r)-4-3-FE-1-4-REED)RE)F CE)YREF RN T B &% 1DHIH&
OTN\/Q
H'.““'O: JkA;LBr

Boc

KA EW 16(3.9 g, 10.6 mmol)i&T 4 mL DMF &, JIATEFEMEE 6(4.2 g,
31.7 mmol), DIPEA(1.59 g, 12.3 mmol), 95°C KM 5h. BTN, HEV 57 O A&
3.7 g % 69%). 'H NMR (400 MHz, DMSO-ds) 8 7.63 (d, J = 8.4 Hz, 2H), 7.30 — 7.22
(m, 2H), 7.20 — 7.14 (m, 3H), 7.11 (d, J = 7.5 Hz, 2H), 6.66 (d, J= 8.0 Hz, 1H), 5.98 (t, J =
6.2 Hz, 1H), 4.22 — 4.07 (m, 3H), 3.02 - 2.87 (m, 1H), 1.73 (d, J= 10.8 Hz, 4H), 1.35 (s,
9H), 1.24 (q, J = 12.5 Hz, 2H), 1.01 (q, J= 12.5, 12.0 Hz, 2H).

B3 1-((r, 40)-4-FHI COH)-3-FE-1-@-REED)RAL W 18)HIH %
OYHQ
H2N“'O18\©\Br
BALEY 17(3.7 g, 7.3 mmol)iET SmL DCM 1, A 2.5 mL =& LB (TFA).
I S5°C RIVR 6 h J5, WERTER, SENEERLEWHRAEK 2.5 g(= xR
70%). 'H NMR (400 MHz, DMSO-ds) & 7.62 (d, J = 8.0 Hz, 2H), 7.30 — 7.22 (m, 2H), 7.21
—7.14 (m, 3H), 7.11 (d, J = 8.0 Hz, 2H), 5.95 (t, J= 6.1 Hz, 1H), 4.20 (t, J = 11.9 Hz, 1H),

4.14 (d, J=6.1 Hz, 2H), 2.26 (t, J= 7.8 Hz, 1H), 1.80 — 1.60 (m, 4H), 1.10 (q, J=11.9, 11.2
Hz, 2H), 0.98 (q, J = 12.5, 12.1 Hz, 2H).

B 4: 3-FEHR-1-W-RER)-1-((Ar, 4r)-4-(EEE-2-FE )R )RS 1985

OYHJQ
saen e
19

A& W) 18(2.5 g, 5.1 mmol)¥ET 15 mL DMF H, JiA 2-& Mk 4(1.0 g, 6.1
mol), Cs:C03(2.0 g, 6.1 mol), JREWTEZEH THEE 15min J5 T+ & 60°C N 40min. X
IS 48 o5 W i IR, AR EITAIMEE 1.9 g 7R 70%). 'H NMR (400 MHz, DMSO-
ds) 8 9.05 (s, 1H), 7.74 (d, J= 8.0 Hz, 1H), 7.69 — 7.59 (m, 3H), 7.40 (d, J = 8.5 Hz, 1H),
7.31 —7.25 (m, 2H), 7.23 (d, J= 7.8 Hz, 1H), 7.21 — 7.12 (m, 6H), 6.02 (t, J = 6.2 Hz, 1H),
4.29 (t, J=12.5 Hz, 1H), 4.16 (d, J= 5.9 Hz, 2H), 3.68 — 3.53 m, 1H), 1.98 (d, J = 13.6 Hz,
2H), 1.81 (d, J=12.1 Hz, 2H), 1.42 (q, J = 12.4 Hz, 2H), 1.13 (q, J = 12.5 Hz, 2H).

%
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SBS: 4-(1-(4-3-FFFE-1-((Ir, 4r)-4-(EEREDK-2-FE 5 3E)FF O3 IR 35 ) 75 35 ) IR e -4- 72 ) Wk
IB2-1- B T BRI 2D &
AL

*O OON

F o

WAk &% 19(1.9 g, 3.6 mmol). &%) 20(1.25 g, 4.6 mmol). Pda(dba)i(327 mg, 0.36
mmol). Xantphos (414 mg, 0.72 mmol) F ter+-ButONa(688 mg, 7.2 mmol)V& &% T 80
mL HpEd, FHERKER=ZREERMBIMAE 100 T RMEE. RVEEHREHEER
T PE RN, PR BER IR A R N . A EHT A A VR TR AT AR 1785 mg(FR
69%). '"H NMR (400 MHz, DMSO-ds)  9.05 (s, 1H), 7.74 (d, J = 8.2 Hz, 1H), 7.66 — 7.60
(m, 1H), 7.40 (d, J= 9.1 Hz, 1H), 7.30 — 7.24 (m, 2H), 7.24 — 7.13 (m, 5H), 7.04 — 6.95 (m,
4H), 5.53 (t, J= 7.4 Hz, 1H), 4.29 (t, J= 12.6 Hz, 1H), 4.16 (d, J = 6.0 Hz, 2H), 3.79 (d, J =
12.1 Hz, 2H), 3.65 — 3.51 (m, 1H), 3.30 (s, 4H), 2.71 (t, J=12.1 Hz, 2H), 2.46 (s, 4H), 2.35
(t, J=11.5Hz, 1H), 2.01 — 1.91 (m, 2H), (d, J= 15.7 Hz, 2H), 1.87 (d, J = 11.8 Hz, 2H),
1.78 (d, J = 12.0 Hz, 2H), 1.48 (q, J = 12.0 Hz, 2H), 1.44 — 1.32 (m, 11H), 1.13 (q, J = 12.5
Hz, 2H). ¥ ERKRN =T SmL & HEF, A 2.5mL =R 4L, £ 55<C FH
I 4h, B2 Boc RIFEEME 11 g T T2

P 6: 31 (d-(4-(2-(2,6- SRR -3-3)-1,3- 48 TG -5 DR 1881328 R e -1 - 3
FEFE)-1-((1r, 4r)-4-(EPRI-2- R ) IR IR (YIZ1202) 5] %

Oy NH

Y
I
" O\O o 0
YJZ1202 N : ii 4{\;,\;':0

K& 21 @k s 44 B8 3 (93U 3RAE YIZ1102. "H NMR (400 MHz,
DMSO-ds) 6 11.08 (s, 1H), 9.05 (s, 1H), 7.74 (d, J= 8.0 Hz, 1H), 7.68 (d, J= 8.4 Hz, 1H),
7.63 (t, J=7.9 Hz, 1H), 7.40 (d, J= 8.5 Hz, 1H), 7.34 (s, 1H), 7.31 — 7.21 (m, 4H), 7.21 —
7.13 (m, 4H), 7.01 (s, 4H), 5.55 (t, J= 6.5 Hz, 1H), 5.08 (dd, /= 13.0, 5.4 Hz, 1H), 4.28 (t, J
=12.3 Hz, 1H), 4.16 (d, J= 6.0 Hz, 2H), 3.81 (d, J = 11.7 Hz, 2H), 3.59 (s, 1H), 3.44 (s,
4H), 2.95 — 2.83 (m, 1H), 2.74 (t, J=11.8 Hz, 2H), 2.66 (s, 4H), 2.63 — 2.53 (m, 2H), 2.40 (t,
J=11.0 Hz, 1H), 2.06 — 1.87 (m, 5H), 1.79 (d, /= 11.9 Hz, 2H), 1.53 (q, /= 11.9 Hz, 2H),
1.41 (q, J=12.5Hz, 2H), 1.13 (q, J = 12.6 Hz, 2H). 3*C NMR (151 MHz, DMSO-ds) §
173.29, 170.56, 168.04, 167.47, 162.47, 157.33, 155.73, 150.64, 141.80, 134.42, 134.32,
131.99 (20), 128.51 (3C), 128.38, 128.30, 127.16 (4C), 126.71, 125.36, 122.17, 119.96,
118.76, 118.21, 116.24 (2C), 108.28, 61.03, 53.53, 49.24, 49.13, 48.91(2C), 47.94 (20),
47.71 (2C), 43.94, 40.51, 31.77, 31.45, 30.88 (2C), 28.38 (2C), 22.65. HRMS (ESI) for
CsoHsaN19Os[M+H], caled: 875.43514, found: 875.4315. HPLC analysis: MeOH-H.O
(80:20), 9.43 min, 95.2% purity.
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SEHER] 54: 3-FEE-1-(4-(4-(1-(2-(2,6- IR BE-3-58)-1,3- 5 7 15 1Bk - 5- 25 ) R 2 -4-
H)-WRER-1-H)-3-F K F)-1-((1r, 4r)-4-(EREH-2-REE)F TE)VR (YIZ1204)

Oy _NH

!
5,00

FoLLN

0,

o]
o]
BT RS S 53 Fros J7 iR AHAN
'H NMR (400 MHz, DMSO-ds) § 11.08 (s, 1H), 9.05 (s, 1H), 7.74 (d, J = 8.0 Hz, 1),
7.69 — 7.59 (m, 2H), 7.40 (d, J = 8.5 Hz, 1H), 7.34 (s, H), 7.31 — 7.21 (m, 4H), 7.21 - 7.14
(m, 4H), 7.06 (t, J = 9.2 Hz, 1H), 7.02 — 6.91 (m, 2H), 5.92 (t, J = 6.4 Hz, 1H), 5.07 (dd, J =
13.2, 5.4 Hz, 1H), 4.24 (t, J=13.3 Hz, 1H), 4.10 (d, J = 12.7 Hz, 2H), 3.67 — 3.54 (m, 1H),
3.08 (s, 4H), 3.00 (t, J= 12.3 Hz, 2H), 2.94 - 2.82 (m, 1H), 2.67 (s, 4H), 2.63 — 2.53 (m,
3H), 2.07 — 1.93 (m, 3H), 1.90 (d, J= 12.4 Hz, 2H), 1.81 (d, J= 11.8 Hz, 2H), 1.50 (q, J =
11.8 Hz, 2H), 1.40 (q, J= 12.2 Hz, 2H), 1.14 (q, J= 11.9 Hz, 2H). '3C NMR (151 MHz,
DMSO-ds) § 173.30, 170.59, 168.09, 167.44, 162.48, 157.02, 155.23, 153.97 (d, J = 246.4
Hz, 1C), 141.77, 139.82 (d, /= 8.1 Hz, 1C), 134.51, 134.44, 132.01 (d, J = 9.2 Hz, 1C),
128.49 (3C), 128.32, 128.04, 127.17 (4C), 126.70, 125.49, 122.18, 119.97, 119.43, 119.30
(d, J=14.5 Hz, 1C), 118.09 (d, J= 14.1 Hz, 1C), 108.29, 61.06, 53.80, 50.74, 49.27 (2C),
49.21 (2C), 49.06, 47.10 (2C), 43.94, 40.51, 31.76 , 31.45, 30.77 (2C), 27.64 (2C), 22.66.
HRMS (ESI) for CsoHssN1oOsF[M+H]", caled: 893.42572, found: 893.4225. HPLC analysis:
MeOH-H,O (80:20), 10.01 min, 95.8% purity.

S 55: ARBRHEAES WS MDA-MB-231 Z0 i CDK12/13 FBEAF 75 2 1F U4,

SEEG 7V A Ak MDA-MB-231 )4 B 3¢ [ bR dE 44 a0 o O (ATCC) . T 3
Western Blot( %% I By B TR, B AW~ : ¥ MDA-MB-231 41 i 4% 2 X 10°/mL %
FEMT 12 FLAR, BFLF 1 mL, TEFEAAMEER IR . BEEMA—EKERLE
EH 15h, HZ@ERRGAR, UOREE RS . BUSEH 58 21T SDS-PAGE ik,
k& R G HBERER R EARE 2R M R OHmEPVDRE, s kil
PVDF BEVIEI AT R 005 T4, BEEH LB T H AW GS%0 I MR+ &
0.1%Tween 20 [ TBS)H = iR ] 1.5h. B AR PR T #BEZ R W 1:1000(CST), 1:
3000(Proteintech, Bethyl), 1: 200(Santacruz)¥ Xt N EEEE A —HiMmET S 0.1
%Tween 20 ) TBS H 5 il — Prim sk I EC 1, K 38 P 52 RlUs 1O T4 20 ool B T 60 W2 1K — it
BT 4CTHE 12-14h. BEJEH & 0.1 %Tween 20 [¥] TBS ¥k =X, 4K 5min. ¥
TR STE B IR E T —hUin TR R L A P bR I £ DL 1Y 1gG,  1:2000 FikET & 0.1
%Tween 20 1] TBS)H Z HL N 2h. [ EBEE —IRJ5, H StarSignal plus #5fl(GenStar®)
A1 Omni-ECL RA(HERE®) K 7, Amersham Imager 800 system 1 i,

1 &5 3R, SR S YIeeE AR AN A I CDK12 A CDK13 & [ K,
&Y ZLC4-77. ZLC4-91. ZLC5-6. ZLC5-11. ZLC7-36. ZLC5-106. ZLC6-1.
ZL.C6-37. ZLC6-42 1 ZLC6-103 &5, W2 &R B, 1hEY ZLC4-91 1 ZLC5-11 1]
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I 1) 26 6 P B A7 MIDA-MB-231 4 g fF /) CDK 12 F1 CDK13 2B H, £ 1uM WK E Nk
g 15 A EEA S LT e MM . thah, APt CDKI12 1 CDKI13 FIfFBE
Cyclin K EL 7 B )45 5 2 1 B Al 5OR 15 /NS SR A ) Cyelin K B H 28 LT 58 4
5 f

TATHE — LW E TR EIEARRE N X MDA-MB-231 40 /fd+ CDK12 Fl
CDK13 15 [ K P AR5 I . ST 25 1 76 I B s QR Th & 4 B8 77 B 10 i I b B i MIDA--
MB-231 Zifg s CDK12 1 CDK13 Z&H, 7f 1pM ¥RE T a3 5E A H (A 2).

1, (AW EYE 0.1uM iRE T AL MDA-MB-231 #ifitl 15 /N Ji5 4
CDK12. CDKI13 FE MM WB & %; (B)H o4 &1L 0.3uM K~ 42 MDA-MB-
231 4if 15 /KT JE X CDK12. CDKI13 T H MR WB 4551 (C)LLX 4 DMSO A%
HEARAE, @ WB &5 R EE (B Ay & KB € & CDK12/13 /KF5 (D) BAXT HE
4 DMSO Nz WnifE, @idx WB 45 3 EMZ ( B)H %7 K BE{H 2 7 CDK12/13 7K

B 2, (AR M-S Y 18] 14 B ik MDA-MB-231 41 2 () CDK 12 A1 CDK13
T BYREBHAAYAEASFRIRE T 4IE MDA-MB-231 4iffd 15 /NS, 40MA
CDK12/13 S HKF ) WB JllZ 45 R .

SEHE) 56: LAY = AL R4 MDA-MB-231 38 58 #1 ) i5 0T 70

FH] Cell Counting Kit-8 Cell Viability Assay(Selleck.cn)Wll 5E £k& 4 i 28 Mo 354 5 4171 1
T E o K 2 M P e LR B R R 384 FLAR(CORNING® PS 3701)F, F 37°C. &
S5%CO MK HMAME . WELR)GE, TSRS mERER; £ Echo®
650 Liquid Handler(LABCYTE™ ¥t &)1 — R EM ER N E] 384 FLIRF . 4£255%
G RRE T 37°C. & 5%CO IR FHBE 5 K. FEEMH
MULTIDROP®(Thermo Scientific™)[7] 384 FLHR 43 FLIIA SuL cck-8 W5, #FLiRk =
PSR PR E 1.5-2h. 07 5 T BU5 B FUARAH, B0 B A 5
EnVision®(PerkinElmer®)$REXEE N FL T 450nm F1 650nm A-HIWR G (R, {# ] GraphPad
Prism # /4 (GraphPad Software Inc)AhF 73 HT £ 45 .

B3 &5 BRI, A MR CDKI12 M1 CDKI13 A K TFHb&Yin. ZLC4-717.
ZLC4-91. ZLC5-6. ZLC5-31 Rl ZLC6-1 1] 5 R0 6 = B3 1 FL 379 40 s MDA-MB-231
FI4E+, % MDA-MB-231 408 R 119 ICso 754 610.4nM. 622.5nM. 497.9nM .,
389.0nM A1 288.6nM.

STHEA 57 4H R AR TR R B B 12/13(CDK12/13) BRI M ARR L &Y
zlc-4-91. zlc-4-93 FIE A 253 1 L

KBRS EMAYRHERK . SD KR, #AR OO0 mgke). #HHk2.5
mg/kg) FI I v E S (10 mg/kg) 452, 4 G GG IR R AR ESN L EE, FFRPUEe,
8000 B //0%h, B 6 kb, B LS, -20 °CIRAFE4 HPLC-MS 20 H1. ILFER A 2550t
VEAE M, 12000 rpm * 10 min, EEWRA T HPCL-MS 73087 . $3E R DAS2.0 {7 &%
A, IRE SRR AR SRR S5, R I 254 R - 18] Bl 28 TR T A (AUC) 3L
T EA A DR RI I E, SR IE 1. LHEREHCE DREEILE D 2c-4-
91. zlc-4-93 HAEA T M H R /5 m .

£ 1. LB 21e-4-93 (255 15286 45
68
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zlc-4-91 (mg/kg) zlc-4-93 (mg/kg)
Parameter
i.v. (2.5) Oral (10) i.v. (2.5) Oral (10)
T (0 2.46 2.92 238 3.04
T ([0 0.08 4.67 0.08 4.00
C, (ng/mL) 4586.27 1309.81 2593.29 308.30
AUC(0-t)(h*ng/mL) 6815.36 12759.01 4722.41 3108.90
AUC(0-2°)(h*ng/mL) 6875.03 12833.57 4741.52 3128.96
CL(mL/h/kg) 383.07 / 591.09 /
MRT(0-t) 2.20 6.09 2.37 6.06
MRT(0-20) 2.32 6.21 2.44 6.19
F(%) / 46.80 / 16.46

Coax AR NMEGWKE, Ty NN,  CLEERE, FRBAEWHIE.

SEHER) 58: ARBRHEALEWIXT 22RV1 0 CDK12/13 FEAR 1 1 5730k

SEEG 7 A AR :22RV T 40 H AR I B 3% [ A AR 400 O 0 (ATCC) . 5 I
Western Blot (%07 EDE )yt T de i, BRI T: ¥ 22RVI #&-— 2 HEHM T 12 fLIR,
KA AR RS SR )5, TN — BB AL AP E ) 6h,  FH 2R A 00 24 o 400 B WACRE
RGBS = AE b 4T SDS-PAGE Hivk, MG RGHLETHEBAGEEAEZ MW
B AT 4 M, B ER AT 4 R E T 3 (5% B 90 R 46 B T & 0.1 %Tween 20 i TBS)
PR 2h, SRS A E T P (11000 AT A 0.1 %Tween 20 £ TBS)H
ATCMELR . HE 0.1 %Tween 20 ) TBS Pk =¥k, K 15min. KEE T —HEw
(AR T SRR IC 2L PR 1gG, 1:1000 Fk T4 0.1 %Tween 20 [ TBS)H F i
I The [F]_EBEME=¥R)5, H ECL plus {7l &K 5, Amersham Imager 600system 1.

Kl 4 &5 R38R0, S EheE R4 N CDKI2 1 CDKI13 B A /K,
&Y YIZ9069. YJIZ1102. YJZ1105. YJZ1201. YJIZ1202. YJZ1203. YJZ1204.
YJZ1097. YJZ1205 F1 YIZ1206 &5, H A 4bEY YIZ9069 1] DLFI & 4K 4 T [ fift 22RV 1
40 L h ) CDKI12 A1 CDK13 85, &%) YIZ9069 7 0.5uM K ¥ N ALBE 22RV1 41 il
15 /NS TUT- 584 PR SR 40 e 9 1Y CDK12 AT CDK3 B 1, 31 H 57 E Homi i i3 d] RNA
R A I(RNA Pol INC ¥ 2 177 22 2 B2 1) B B2 1k (phoSer2) .

A1 E T IREMAEY) YIZ9069. YIZ1201. YJZ1202. YJZ1203.
YJZ1204. YJZ1097. YJZ1205 F1 YIZ1206 £ AR E N5 22RV1 40 CDK12 il
CDKI13 T HBIFFEMEIE (K 2). WB LI R W REEEY) YIZ9069. YJIZ1201.
YJZ1202. YJZ1203. YJZ1204. YJZ1097. YJIZ1205 1 YIZ1206 HE 57 & 4 14 o 7e
FfE 22RVI1 4l CDK12 1 CDK13 & /K, I HAE 100nM ¥R T L 58 A M
R4 AN ) CDKI12 F1 CDK13 & A (HE 5)

Bl 4, (AR EYTE 500 nM WL T 4EE 22RV1 4 6 /N f5 X CDK12
CDKI13 B AN WB &5 . (BYLE W YIZ069 7| & < #i I b FFF 22RV 1 41 i w11
CDKI12 1 CDK13 & H, MFIE KM I0H] RNA % 48 I(RNA Pol IDC ¥ 2 1 £ &
W& ¥ B FR 4k (phoSer2) . (C)EF 73 b & WHE 500 nM Kk JE T AT LnCap 40 6 /NS 5 Xt
CDK 12 #1 CDK 13 &= 4 I&f#E ) WB &5 . (D)UAAT B 4H DMSO & B hriE, Eidxt WB
SREGE A, O NREERERSARK.
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B 5, RRMALESY) YIZ9069. YJZ1201. YJZ1202. YJZ1203. YJZ1204.
YJZ1097. YJZ1205 F1 YIZ1206 7EANFEIIREE N ACEE 22RV1 4l 6 /N 5, ZH 0
CDK12 A1 CDK13 % 7K1 WB Ml 52 45 5.

SERER] 59: A& PN ETFERE VCap 40 A A0 58 40 1) 5 R AT 5T

K H CellTiter-Glo Luminescent Cell Viability Assay(Promega, Madison, WD)l x2 {4, &
VI M I v Ve . KRR E S AR EF R 96 LR |, 37°CF{E 5% CO:
MR RFT. MEERGE, FENEYRNARYIFERER, R ME 96 FLARF.
NZET NPT M ST 72 BT CellTiter-Glo WG AR FL (B4, ) 100 fLFF
96 FLIR 4 i A0 5 7R v m n 100 BTHRA) . AHUEIR G 2R EIRENEY 2 08 LGS
IR . L 96 FLREEZIR TIHAE 10 Eh i e Rt S . Rk K6 (EH Infinite
M1000 Pro 4% #5(Tecan, Zirich, Switzerland) 3k A FLAT K G155, i ] GraphPad
Prism # /4 (GraphPad Software Inc, La Jolla, CA) 73 #T 43 .

K645 R KW, et MM CDK12 Al CDK13 | H KRS Y. YIZ9069.
YJZ1102. YJZ1105. YJZ1201. YJZ1202. YJZ1203. YJIZ1204. YJIZ1097.
YJZ1205 F1 YIZ1206 0] LLsa 0 $1 57 2 it dm Veap AR AIAEK, X VCap 41 R 1
ICso 43 A N 22.90 nM.  16.3InM. 15.11 nM. 64.4nM. 17.46nM. 18.78nM.
23.31nM. 3.93nM. F1 13.50 nM. TMTANGEH RFHEFR CDKI2 Al CDKI13 A BB E
itn: YJIZ9055 £1 YIZ1078 % VCap 4Hld 2R 1) ICso 73 58 2202 nM Fl >5uM, i B i
RINNA YA B Veap 40 4= K2 BT B i CDK12 fit CDK 13 & H 51 A2 1.

SEHED] 60: 4H R B AR I B B R 12/13(CDK12/13) BEEFI M ARR LS
YJZ9069. YJZ1102. YJZ1105. YJZ1201. YJZ1202. YJZ1203. YJZ1204.
YJZ1097. YJZ1205 51 YJIZ1206 [{14k N 24850 )1 %528

KRR RAAEYFI A RS . SD KM, BIROR0 mgke). #Hlk2.5
mg/kg) A G EVE S (10 mg/kg)4h 2, A 29510 &I MR R SUREESI I AE, FFR P,
8000 ¥/ %h, B 6 kb, B LTS, -20 °CRFE4 HPLC-MS 20 #r. MFER A 2 gt
VEEH, 12000 rpm * 10 min, L3EW AT HPCL-MS 4 #¥71. #4li K H DAS2.0 #H1T 2%
WA, SHRBREERARAEE SRR S R Y5 1M 24 W -1 (] #h 28 TH AR (AUC) B
W HEA SO RERIHE. 8RR NE 2-6. L4 RRHFEK 2-60REEMLEY
YJZ1102. YJZ1105. YJZ1201. YJZ1202. YJZ1203. YJZ1204. YJIZ1097.
YJZ1205 F1 YIZ1206 E A B 5 0 O RZAR B0 J122 1% 1 .

£ 2. LB YIZ9069 F1 YIZ1102 [{125485) )15 Sk 4t 3

YJIZ9069(SZ Tt 5l 23 fb. &40) YJIZ1102(5L Tt 44 {b.&90)
Parameter PO v (12\/5 PO P
(10 mg/kg) (2.5 mg/kg) me/ke) (10 mg/kg) (10 mg/kg)
T'12(h) NA 4.39 10.67 10.38 26.4
Tnax 4.0 0.08 0.08 6.0 6.67

Cinax (ng/mL) 120.96 3507.58 2203.73 147.55 661.64
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CL (mL/h/kg) NA 848.1 199.42 NA NA

F (%) 5.04% 17.28% 94.15%

Coax TR KM ZGIKIE, Tip NEZH, CLREBERSE, FReEEWRAE.
R 3. 4LESY YIZ1105 F1 YIZ1202 (254%Eh /1506 45

YJZ1105(SL 7] 45 105 4) YJIZ1202(E 7 53 &)
Parameter
IV (2.5 mg/kg) PO (10 mg/kg) | IV (2.5 mg/kg) PO (10 mg/kg)
71 2(h) 7.05 7.2 4.13 3.76
Tnax 0.08 6 0.08 5.33
Crax (ng/mL) 1385.47 625.4 2309.49 290.81
CL (mL/h/kg) 288.16 NA 401.73 NA
F (%) 26.64% 13.51%

Coax TR KM EE, Tin NEZEM, CLREIBERE, FREIBEDAHRE.
F 4. LB YIZ1203 F1 YIZ1204 B2 50 2k snuh 4t

YJIZ1203(3jta 5 50 £h59) YJIZ1204(SL e 54 4 540)
Parameter
IV (2.5 mg/kg) PO (10 mg/kg) | IV (2.5 mg/kg) PO (10 mg/kg)
T12(h) 6.19 6.4 8.54 10.85
Tnax 0.08 6.7 0.08 7.33
Crmax (ng/mL) 3063.71 382.2 2293.02 456.88
CL (mL/h/kg) 313.45 NA 360.47 NA
F (%) 16.95% 30.13%

Croax TIE B KIMEKTE, T NEZW, CLEIEERR, FRIBEMAHE.
£ 5. LAY YIZ1205 f1 YIZ1201 [F 2585 fy st snih 45

YJIZ1205(E et 51 4 &9) YJIZ1201 (SR 49 4L&4)
Parameter
IV (2.5 mg/kg) PO (10 mg/kg) | IV (2.5 mg/kg) PO (10 mg/kg)
T112(h) 3.81 4.2 10.78 12.36
Tnax 0.08 4.7 0.08 6.67
Cax {(ng/mL) 3623.58 580.8 2510.82 1037.26
CL (mL/h/kg) 235.84 NA 195.99 NA
F (%) 15.87% 39.60%

Coax I B R MZGIKIE, Tio RLTEM, CLEBERR, FRIEEVRAE.
£ 6. LAY YIZ1206 F1 YIZ1097 125485 15 508 45 3
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YJZ1206(3: i 52 14 &97) YJIZ1097(SC 7] 48 £k &47)
Parameter
IV (2.5 mg/kg) PO (10 mg/kg) { IV (2.5 mg/kg) PO (10 mg/kg)
Ti2(h) 5.15 6.24 13.82 15.2
Tax 0.08 6.0 0.08 6.7
Crax (ng/mL) 3117.16 1129.63 2491.60 592.6
CL (mL/h/kg) 257.41 NA 187.29 NA
F (%) 39.16% 23.89%

Coax AR NMEGIKE, T AN, CLEIRERE, FRAREMTIHE.

EAR R IIR SR SO AR B TP SN 225, mlin R & SCikase s 5|

NS . UL E TR L] (&8 7 A R W JURh sk it 7 30, i BN B AR AT

5 4H, (B I AN e BRI T 2R o A BH A A Vi AR BR ) o DLE T AR S 1 Y A SRR AL 7T

DCHEATAE RS, R R T, R B S f) v 5 &> SR RFIE BT A ml e O 2H

HEIEAT R, R, R EXSEHARFILNH G AT E, NN NS
ARG
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