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AR ~ U T iR - BRI ORI S PR el B - AR

BT RER A PRI R A RV HE B R 2 RS RN E (LT
(Journal of Organic Chemistry) B—GRE—HAH 5 L% oAl B r RE R
e fEETE B (Standard List of Abbreviations ) FYZEA&H » Fitis BE A& HY
#E B LU AR B P A I B R RERY A ML A M AV R B Mg B AT FE 5 [
e (e o
BARR R RIS R T LARE B sl S 2 R e e R B iy A AR B A
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E—EFIh - AEREBIEE  RRaESSHEEYREREY) -
S Bg 7 5 0] DARE A A sE s CURIAY 2 R YE U v A —FE 2]
& YISOl 7% - DURAIR NADH MR < B S Ey
HIE - AR/ R Rt o] DU RS PO F A s s R CLATRY OB A T3 iE 2K
HIE - RN E RSB — A Sy T A S ENHE R ER WA BREIE
TEEZLHE R » 5 RIEER IR S B BE R 16 2 BR P i By R IRl iE 2 R i
i BE—EER NADHHTEAE (Godfrey ) 2 A, 1977 BEELK (Kvamme )
F A, 1985) » R AT LA e e R T el
FE—EEREOIF - Bt T RN R STEN AR AT L (BIAmE
) HURIR ~ WIRBRIEZ D% AR THRT— e » ey
2 P rEs R e EIr Y (P10 - 2 O BEk 1 AEk
&) ZEVREY -
FE LR A b E PIRIRE & 0] AR T DI ERE S BB s
EHMERE - BPIAIFERE NG T — a0 - DUGHR ~ TAMGHI/EY
2T HAEREE - BAETELL M A B -
MTEILRrEERT » 728 VA8 (weat/treatment) ” Es 5 B8
Bl —H TSV e — b YA I B T2 o Bl
MEBE . BB SRR BGE TEBaWE (F140 -
AR ARIE ) ~ EERERVER BT BIERIERA) 2
e (PINERE) 2BEryHREAHIIE - SIS - DOEE
B~ BEG ~ RRES AR - OB MIE - OE - REGVE
RZIRIE ~ BZIRERY— B REIEAR BB EL R ERY g (140 -
LATERG B2 iRy 22/ — REIiEAR BRAE AR EZ IR ERY 22/ —RiEAR
HIEE) BIERY -
AR R » BRGERE —EWEIMLE R E - 80 V6K
HRE" RIEERS T2 8 E XS RE &880
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ffl > BEVERE - R R R AR Z o AT
MM EEREIEERIENL TR EPRE SR E -
A{ERLAr A - B RCERER ML S E - Sk aPiny TE
PrASER" (RIE/ERE T2l & B KR R A RO 5
Ak — TR REBGIWIER VRN A2 (E i e ny A & -
frsg EET H AT EFEE o W HANELRTEA
TRIERIECR BCEASBURIGHR ~ B SN/ B BRr Yy — 1 E)
Yy HARI S NAE (BT (ATl Bny B st - Blans
FHEEBRERE ) B EAMEPLENY) - 2TBRIEY) (FIA
R~ [ER) © s DAHREROE RLE Y o A B
MR~ L5~ SR/ NI/EORAE  RiERZE _EAHRARY R
0% ~ B8 - BEAL/EUKEE - ERRES E LB YISEEYIniG
TREAR - RIZBECENRGE - BENEGR Tl
VB SR8 -

FE LAY T 1 T DUR P R AE > PIANBI LR 7ERT (National
Cancer Institute) FrffialiagHTLs o b DA — R iEXETTRIE DAEE B2 A
FITEE R IRRY 5 o R BIPEREAE r] AR (B ARG » B - PIA0IE/ )N
e o 2L¥ > DUAN=F21E20R Sl ~ Brefe - IENTH - Hea e
SE B - AE SR EH I - RAREEEE SRR - BRI - SMERErE
HIE (AML) ~ BORE R ZHIEE R -

AZHENE P LS — IR VIR » Bl > 2R B A RIS -
RCEEIER ] LUy - B RIERE AR ERAESIEANSL - BB
AR —REIERENAL o FUEE T DU RS I E - Bl > ARV IR DL
FAERZIEER AN B — B & (R EEFAIRE - (S5 M vl DA/ER s 22
EEERHE LY RGN » PIANIERERIEE ESeT A NER & Wi E L
FRIFAGRESRE > PIAHEAL AR IR MR /S BOE LR E dn sy

W

s
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i > BIAITEARIEE BT e R Aa RS I -

FEEAH SR

fE—SEH G - FIRRA S Y S il — B A R E G R —
G T - OITEREG R IR0 - (B UL (NP ) »
TR SRR - B R A BV ERIERERT -

(s

TE—EHFmp+ - R b &Y S — e S L Bk — RS
T o ALEERRIE F AT LA S ARV BEY A TROIRIE VR IR - (LB
BRI B d i S AR AR R 2 Y - SR RIE TR
#ILE - (BRI DRI A e 5 F B2 - BIA0+18 DNA B9E
BEHTIE R R ERAY o B - BRI AR Z B 0 [ P R i
Ayl - I B E Rl m R RN - TR R R AT RER B
TREF 2 AT EEE1E DNA 85 - MIEE e LTl -

FERERGE P I LSRR RIRY B OIS PIANT U e (plan » 3
B ~ Sy R WRNERT AN ) Febr B b AR (BUAn » ZFTE - SRIRERNREE ~ 30
ARG BREAR - B - =R - APERE - AR SR - SRS
Y EARRS IR R At ) - SRPIME SR AR ZREE 2 - FGRESR - FTA]
MEFFPE (Alitretinon ) ~ 7SR ~ RGE0ENS - REELARGRE - RESRLEE - 220y
0E ~ s e ~ =S bt - REEEIZEY - Pl - B8 SR - S
T REEAENT - EREEE - EHOK  BIRE - Sl - RESME - f
0~ REER - REH - RERNT ~ BAREAM B TEES - &2 TEH
AL JEE - FUATIE - SeaLfthEy - BRBERERE - PIRERT  E TR - B4
R - ERaEER - s fE - PORIIE - 26 REEE - ZFILE - 2RE
w o ARERE - RWWEA - IRGEMIE - REILE - MEEENT - REEEE
LA ~ SR E SERNE - HREIE (SFU) ~ fBEENT - SafhE - 1%
TS AT ~ FEEEMR (Hydroxycarbamide ) ~ FEZEHR ( Hydroxyurea) ~ FHELL
B RIEBEGRNE - PLER -~ SRS - PHOILEE ~ DS hE - THIERR -
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ZRILEIEER - EAEGRIEER - fUeEW B EEN] - fUelE - HEE
G0l B ~ Rk~ SEEN - SR~ IR ~ FE LR O
FE ~ R HERE - KB - KT~ #REER - KRR ~ 5 e
RENT ~ BAERER ~ BETEAE - RSUEEED - BRI - AP HEREE
R EE - B dhE - R T ~ [ERIDE ~ T8 -~ BREER - TMo
0~ @EREETT - AREH - BEHHE - FHEEANT - BILER - iR
&~ FEEN] - EAESE - B - BECE - MELRE » BNm-PRETE -
BEIRS - BEWE - BeaE - B - 2790 - TIMEERRES - ZEKR
MEVERAR ~ BB ~ BAIE ~ IRECERE - I EEE - =R ~ =5

CZESERE - =50~ AEER - thEAT L » dhE - BRLEENT ~ fRSRIEE
e - RETE - REhE - RELE - REEH  RENE R
sl ~ 73R EE B B A Iy E At AT AU B S AT B A -

PR Y — LY — e A L BB o A AT - WO TRl g B A R R %5
TEEEY) - R (R SRR RS E R E R A SR - 12—
EERHIT - AR (REESHERE) TS e L&
VIR E A -

FEJRR

£ E P > ek S Y E B — B 2 TR [ Rk — R
T o HIAERIERRL T E AR A E R E A AR R VRS - —
o o TEE R SR RS E R AT 2R ~ B FRERT B MR B
MEEBEE LR A ERAIHIHIE] - ZeHRY B PSR IE B IR0 - 2npy
e ~ MEFEIE - e ~ EWEE - s EE - FHEEE - HIFE
JE ~ fIHEE ~ RKIMWEE ~ [E#ETe ~ "lEYWE ~ RIFEE ~ fFe&Ee
MUAEME - DL Rz 8 B SR AR F8 PR B B S 0 - A0Pay OR 3 30 A0 28 37 79 A7
(Seliciclib) - BESfEPIRRRIER 5D —TE0NS - (ERZBET - BRAIR R A
fae AR ERYEEE R PR - HORAE A AP
$1 HER2/neu HifR 2R EHL (HERCEPTIN® ) » DUR BRAUMFI A 24E B A
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B BRI CD20 PRS2 B EHTRIFE P AT - EfonplEiiss &
a2 BB0T ~ B BEDT » ihRBREYT - FIAGHEEDT - HACEDT - IR
YRS ZEY - RIS &R AP T Ea R - £ —8H
e - fE ARk ] DU I e b S P S A -

OIESSITEREALE T VAR R R RN B2 88 (EGFR ) HIIH0AT -
Planre 2 S8 - HEED - S9EEE - LIS ERE - BLEHREY - Rk
B ~ BREREFIEEIINEE - $1# EGFR HIHIERITTIE o] AR A ke e
BRI AERUMELE > W HEA EGFR M AE RN
ERF I REETHY EGFR HIHUETEA B A(RSUEME (2B B0 - Z2Z=8%r (Sequist)
A, (2011) Rp22-#( B2 (Sci Transl Med.) 3:75; 75 ( Buck )& A, (2007)
S FREEIGREE (Mol Cancer Ther. ) 6: 5323 & #& (Thomson) %8 A, (2008)
i REAEEREERL (Clin Exp Metastasis) 25 843 )

OISR RREE A DL EIE BN H IRERERT - f1A0 L- T RARER
-(S,R)-EERRAEEZ (BSO) -

IMEASAERELE ] LI AIEEEALEE 3-BE (PI3K) HIHIE » 41
MRS AE=E BT PEAR (Idelalisib ) ~\BKM120 ~PX-866 *IPI-145 ~NVP-BEZ235 ~
GDC0941 k2 BAY 80-6946 -

IS TEREE A DUEAA BVA T Y 90 (HSPOO) HIHUET - 41
ACERRZ VR IR R ~ 17-N-IGPA AN - 17-EF SRR 25
(17AAG) ~ #/E28f (ganetespib ) ~ 4-(4-(2,3- - 14- 700 — S FEER CU0-6-
5 )-5- Bk -TH-TE e -3- 5L )-6- £ ZR R 28 g ~ AUY922 ( NVP-AUY922 ) -
BIIB021 ~ STA9090 ~ AT13387 ~ NVP-BEPS00 5z SNX-2112 ( PE-04928473 ) -

R T LI R AER "B [R20i (homing device) ™ HY/INIK > B
AT LARS & 18 RE Jo B Ay AT R SR 2 BB B2 s BRI MR - B E B
FHEEEAR (F120 RGD ) BYREEER AEEAEAT =5 » IR R il
TERIERZANNE - SEREARIER) — B P14E BEXXAR® -
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E—SEHAIh - fFERERR &Y B — B S R SR E — RS
T o FRE IR AR AT N R R E H BRI R R S DU ERE —
A BT O » HIRR A 2R ST IERE Y 20% SOERY [RIH T ik uss 1 RIS
FEENENEN BCG RIERE - UK F HE A H AT A S e B Al
MR AR O R IR A TRE B IR S E -
REALG M AR v DIGEE R 2 B iiEn — P - ARt
H TR AR R R AR DU XU/ ( graft-versus-tumor effect ) SRICEE[E
o o AE—EEHIT - IR EREER ] DI R I Rsin b SV G -
BEARE
FE—EE A - AEERr YR S EE R R S
T o — Ry AR A DI R TR (e H B s ER AR ETHI A - HEREUR
IR E RE MR XA AR 2R AIRT Y B - RERECHE R
SRR E R —EEEAIIIEA - EREREEED » A TEEEEE - 105
BeR o ATREMEER LA 4ERY - A BE O - HeREEEERE] DIEE I
SR S A -
BIREIFE R
FE—EFE AR - IR & YR — B SR ) IR A RS
GG T o HNEMRESEE AR IOE TR & - SeEHRGAEY
R4 B AR R R A AR M & & 0] DS — S ER A R - R3S E
oo B IREIER R - ANELERS] - R EMCR > AIREMEIGE LA -
e EHIT - EEER D IR E T DA s b S R S A -
TR TTIRIE
TE LR (b & Vsl & Y m] LLR A TE e Bt B R oAl
FRIEE (P20 - ZEBINEIMEBGRE S ~ SMEEUE MM RGE
TTPERRERI FASAEAR ) 5 BRI AT AIRESE «  “FaE T
E” 2 B I A B V2 1A R — P AR oe B - Bl
PR A0 HR JEL BT S S e AR TR 45 [ERY BRI Bk 48, - FHRZ
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LGV TR A LUZ A SR A HASRFEE ] - BIA0RS 1B
MFOTAIMSE LRI R -

HHE VIR SR

FEMLRGREIH S Y AR EILRCRAHE &Y (BRI st &%)
LUK AN E R CANRAFAERYES ) HEA SRR BRSO ER (R
FEAENG AT HREL ) (2 3ET -

firsE “HEEE L AIBEZRVREEEUER RfET DI IR L &Y —
FAG T2 A E Ry — B R E e - I H RZ RS B A S SN
Ml B E LUE URR e Bry b VB Eie FIFES -

o DU PRTEE IR BRI S Py Ry 2R 2 b T B2 RyEiag  (oB Bt
BIRIGEANIRES - BEr2Cia ¢ Sbdn @ BEIRERES  DPWRlE » B3 LEY
BRFAT (SEDDS) > 4 d- o - FEFR Z 2 EF 1000 HEsAieEs © FREE A
R FRENETER] - 203751 (Tweens ) BCEMARLIRVR SYHREREE
MEEH » WAIEHEH @ &EYE - 0pEERE  HiEE ~ LA - 1L
ARedR ~ SNEY IBID MR E IR » K - BEERE - 10FIRE
M - BHERE gk - PRSI T - SUbal - 528 - IR SRR - =HVEE
#£ 5 FRIHIEIERR ~ BhOAEREVIE - BT - AT ERRER
KPEEE ~ 8 ROG-RENMAGRERSY) - RLZERFEE - B
¥ 0 a-~ B-F v-BMlE - B WEIMERINTAEY) - AASC RN
h 200 3-FEPT - 5 -BRRIG > e AR E Y > AT DI ARG
SEAEILFE 2 (8 AU S PIREE -

FEHR MRS ST LR O ~ 5B - FEHRAETE - BEkH -
AEER ~ AEE - AE - AR ST A GRS T o RS
TEGEHER ST - LR MR EEYIR &Y r] DI S T H RAy i a2
ERTEZRGEES ~ ERIEAR] - £ BT o BoBLMAY pH [ERT LI SRS
ERTEEZRIRR - AR ERCET TR T - DU SR ATRC AL SRR TP
AHIRRENE - AELRLATCEFEYEEIE B MR BT ~ 2 ~ #EIRA ~ LAY

e

i,
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A~ BRETA ~ EDARA ~ YEERAY ~ BB~ B~ R A RO R B B
Bl -

LY &R DU — R AR BRI 2 - BTN 2 ARy
IRVEEGH PERRFIREIIE 20 - @RI A] DR SR AR B P L RIBS BT - R
FIE SR BRI CAnBIanTiE 80) RARSGHIKECEL - ST a5
B2 1] LU 20 B A1 o] B 2 RO R R A B A9 — SR A TR SV K
ROFI PIANERY 1,3- T EEPAYERIPZ - vl DR AR ] B2 RO BOR TR A
B HBEBERE - 7K ~ MASIREAWE (Ringer's solution ) RERBEISNE R - L)
AR NMER R E RS R BRI E - HSE—HBY - ATLUR
FERREAIEY- S EZR IR BIEE R H e B mls - BeliEg (40
HERAIE H BRI Y ) DA RARRYEEE ERT 220y (A EEE ot
)~ THEHRE LEME - BRI AR SR - & EliE e
EPHOR T LIE S RERERED B R - B0k AR SRECE R o B
52 EAr R AR CAUPLBONI SRS ) RURALL T RUR] - oSy 5y
2 ] DAGE R R BLE 252 E R R iy EIRE - RS me B BU By ELA R A
YR TR > At R ez 251 (Spans) » F/ECH ABXELIEY 2LALHT
B AR R ] SR g g -

TR HERVEEYII S v DLEAEAT AR AT B Z AU BRI 45 T > RZA
RIGFGEARRLS - B2 ~ B~ LUK MR ~ BB - 1
OARCE AR A EIRIEOT & PR i 2LRA oy - JAUNR
OO > ANREAERE B o SR DUBEIP RS ORGEE - @R RS
FUPEFIRZ B TR - B R IRG T AR/ B2 LAT - AT LURHE
R BRI BB RIS — TR & A FLALETRY s BN mAE T - 20 RAS ERY
A o AT DRSS R A BRI AR B (R -

fESLIR RIS YR AT L B E G SRR ke T - 5
G DFE R LTI ftro b s — T S AR P RN 2K B
fif - FZRPEE=R N RER - HEERRE Mol > LA EER
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BT R HIG AL - SEE PRV IR (LIRSS » AT TS - SRR 2
TR

TR IR AR RO R A T4 S B R AR B D
A FAE R USROS SRR - BN K - S
ST BRI b T R S P T A Al AR
17 - PR TRERAR U 1L A VRO TS i (RIS - Wi -
RS - TR P9 R REILZIRREMPIREEY « LR - fF
BRI > FER S R B L T SRS T e 3L
(OB E (L B0 — 8 SOV I - SR BEET
IR > e - Bk LIRS RIS, - SRILISUERR 60 - BRI - B
SRR - 0- 25T B - FEFRER K - TERCIRBRATREYIE &Y T LR
B AT SO0, — B A S AIRE AT S A AN T - S
B R O EE ¢

FEFEHR IS P TT LA A A BRI A S T - B
173 R AR T L AR R RIE BT B 0 B LA A T
b > SR BB ARSI - i DL A T P SRR R
BB SRV S AR E T SRS YT > 5 BB v -

EEIHR AR AT BRI LAY S AR L AT — RS M0
S BRI BIROAE S - T (ERORAL A YIBERS B S O
PP i PR SR S PR THOBIRAH 1% 100%2 7 » L%
$i9 S%E] 95% 2 - SELE SN RRIT LR SR 50— UL
PR AR TIRET - (EREITE » &SR LU F R 8 A
—Hy > SRR RS TR e -

(EILREAY L AP TLABIATHEEHRIRD  BIRA - K ~ ISP ~ L
PIPIELE TVEST > SASTT ~ A ~ S B - AR AR
T SR AR T > HrP R R TR 05 049 100 me > T
st > BIRAERFR 1 me 511000 mg 2 » 45 4 B 120 /NS > SRR
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VIRIERAG T - AEMLAY S IR E T TR REN L e b s LA
B BB A (R R - SR - 7E LR BtHEEY IR S B RAG T
(e 1 RERT 6 K > eirl B Ul - DUER R T - S ZEn] LUTE
S e TERE o AL B EBE AR & DUE 2 B — IR TR VERC Y B
HR A PTG AOTE AR EAGZERE e T (L, - SR BRI ST S%E]
73 BRRITEMEAL S (wiw) - FEREMULE » EEEIE AT 0%
SORHITETELEY -

FJBEZLRIL LA BBy e (R e E SRR & - AR E B &R
EREE S MG T =GR ZER R - AR BRS80S
T~ Fin > BE - —REEHIRIC - TR~ iR ~ faZEirE ~ PREESR - 2
Vit E ~ R RIREEAREY B E R AR © BRI © RAREUEIR
FIBEE @ BiGHx e EmayE -

FEREIRANSRR - ARLE - s LA FrEiR et s ~
B EHIMERIE R - Bl - FEAEARAYEME T DURFRE SRR B aE R
BE - BHEEEE iR AR R A SR 7K A B R EF 2%l R AR
YA » AT > EAE T RERR B ST AP R E IREY (I S 1 T R Ry T il
HERE -

HERE

FESLH AL P ] LA SRR IR RS - (L - AT DARERH B e APl
ER B2 B DI ERE L A e o e B ARG PR RS - I H AR AZEA
E W TE R T A AR L PR BB > BRI MR 2 BB A T L b S
Yy ACEREEN/EZ A DU A IR e S VI TIE R -

AT LA FASREIS D LRI 52k > BIANRE FE T A R P AR I R By
FAEMEGEE - 152 A B Tl R 7 E ARG I AR HIRY - £ HhEd -
EHEE TP ARG BR RIS TEAD/ SO TRR -

A LABIANEH MR AR/ 2o RAE AR SR I T2 Lty L 5%
FYEEET TR - SRERIRAY S R AT AT ANRE R BB iE (PIANSENR ) By
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ER - ARWELZ BOREACETTY « TE— B - & AR EE
BEAIM 2 BTl B T TR A -

A DB EE DU 7 2UACGR 2 BB A/ 852 30 8 DU A e BL G A (b &
HETIBE  BEMERR BRSNS © FME R LI E L S R EER
i) Bl —22ATHEAE ELBKRY E-§5RE R FRE AR » 1) Bl —2 5L S
RIS E A » F/8G i) Bl —2 5 e P (R Y P BRI %
RESFHEARA 5 W H AR ez B B P BA B — 22 E A ELEY KRy E-55
FERFEARP - B2 ISR P E R FREARS - IR
L BERTEISRA L&Y -

BT - 3 E-SERRAVFRE KT — 2 AT fg L >
FBEER LT E-SEREREREAT > AL T AR R E—TE L
FRERERY - (RITEEE A, (2005) ERPRFEGERTZE, 11:24; SURARARSE A, (2010) fE
FEERERER, 210087 7): vil89 © FEmE A, (2002) EIRFPIL-FEIE, 2060):442) - 7£
— B o BARE AN LL » B-SERERAVFSE KPR » BT
£ - TE—BEHFH - E-AEMEAIRERT B B IR E-5K321Y RNA
FIART AT TR - FE— e EHfP BB R RE AT RFED B
PERG R E B FEK ARG - B HEA  E-§BR Ry R = AT
B EAEERED 5% ~ 10% ~ 15% ~ 20% ~ 25% ~ 30% ~ 40% ~ 50% ~ 60%
70% ~ 80%EL, 90% - £ ELEIEHIH - E-S5RERAFE KT ELR, 22 e fH
IfEREHEAEEAD 152510152025~ 50 ~ 75 ~ 100 fEHEIE -

E—EHwHF - Rk P E R FRE KT S — 22 E A - Hf
B EIRE RN P& O AR RREAS LT 2P E—
T8 ERTZERERT (TR, (2005) EEPRIEIEMTST, 11:24; HUELASANEE A, (2010)
TR E2AEEE, 2106 T 7): vii89 © Z-IRZE A, (2002) EISRFRI-IE, 2(6):442) -
e H oI W E HRIR KT B RIS & E Y RNA AY7K
PHETAEAME - 75T R+ - WPEOWRZKTEHEHEE
HE HERE AP - TR EREH - B EONERZEKFL
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ZERE S 5% ~ 10% ~ 15% ~ 20% ~ 25% ~ 30% ~ 40% ~ 50% ~ 60%
70% ~ 80%5% 90% < 1E—EEHIF - I EHRFE KT U2 EHER
ILAEFRE AHEAEEAD 152510~ 1520~ 25~ 50 ~ 75 ~ 100 f&H9H& 11 -

TE—EE I - NEEA LR T2 /K 2P B — 22 A PR B (Y,
A » PRS2SR E NI A (LS (T MR ryZE KL > 20BLF
SE PR ERTRERY - (IR, Q005) BRARHRIEWTZE, 11:24 5 #
FLAGHAREE N, (2010) BEVREZEFEE, 21T 7): vii89 5 RIGEEA, (2002) HARFT
Me-FEIE, 26):442 ) - fE—EEHERIT » PIEERE 2 BRI B K ELEL 225 1
UEAEEL S BE N - TE— B RETF - NI AR (LESRIZRE K R AE
SRS BRES P2 (LEREY RNA BRI TR - TE— BB -
B (VERRYFSE K PRI H A B A (LR & B B R AP - 75—
EFHEHIH - AERERACERIR AP L EZ 2B ESHED 5% - 10% -
15% ~ 20% > 25% ~ 30% ~ 40% ~ 50% ~ 60% ~ 70% ~ 80%2K, 90% - FE—LLE e
Birp > PIERES b B Sk R R 2B e ML b e s A A 15
255510152025 50~ 75 ~ 100 fZaGbEHN -

EEA

firsg “RERRT - "FRERS H R FRILE At
BB AT DUR— TR - B B REYD « AHRRER ST DUEES E
JERY ~ EIEAIERY ~ SRR BGAERAY R G - BROIGR - AR ST LR
HE—iEi e ~ P o RO RSN ~ 2L B - FRHER
T~ DPEE - HURER - BREE - 5505 - BUPIRR - WRERAS - f2FE - BEEIER -
BIPERR SRS TR E iR R - ROIERE AR - M -
PR ~ WRERYE ~ TR ~ VTR ~ MRVE ~ MBS E R - OISR EY R
IR -

ALARAR - VRS EEY AT DI B NG T AT - FRMETTRAVERAELLIT
FIEPR)— BT STRLAERR - TURREEYIRY AT © SOREZAHAR - TR
BEYIRIAMT 5 S RTERZAR  IMBSEEYI TS B BRI
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%Ak ~ TERBUEYIRI TS EIRIRS R -

o] DA IR A B A (140 > E-$5AG3E ~ iR E R - NEREE#&b
By ) HIFREKF AR - TR EEY BT AT o MDA EI RS
MR RE (Fla0 > E-§5853E - WR&ER - NEIERES ) R9ZERPACE
iR LAEAR - REREGEYIET T o MDA A — P E BRI E SR A
R FRAEEE (FIa0_E 7 FIR e B s PR B-I5AE RIS - WP E H IS
BPIEREE A BR RS ) Ay — TR RN B2 M AL R Y BRI SR /R AP A S R% i o
fHA - FLEIBEEYETTE D T - TS E TR ERE RS
REFRAPER (FI20 BB e E SR - E-S5RERER TS - I EH R
BCAERER A2 L EREEE ) I —EE B NSEE DB EHETEKP R E
RS - B EYEITE—F 0T -

FP AR & T

TEIEREREY R (B0 E-45R53R - IR E R N IRE A LS ) HIRE
7R E] LA P 26 HE AR B R e A S A — ik o1~ B~ |mEE
mRNA ~ FFEFH DNA 8¢ cDNA RYZREAY T IEPIIE—EACETIME - AR
FeE U AFE R R A Y (F120 mRNA) A9HIE - FERFENENENE
B B BRE R R B Y PR B ARG T B R HAp T AT LA
{5 A IR AR EL AR HER TSI R « & T ERIFR RGBT E H .
TERGBR AT ~ SO R ~ RN - RN E R B mllny 9% 5k
FEHEME - EEHEIREBTETRALE -

-4 E

E-$BRG AN AR 16 L - E-$5REE SR E R — /Uiy
PERER - FRiSHY E-35RE R E H 2 — I RE M- AR S - Bah
HAM MR REE - —BRERE —SERTIMRER - & —Er P
HyZEs LB RS B - FLH -~ ASISEGR - FIRER IS R N B AR R
EAHRR - THIH E-$5 R EAVDIRESES AT LIFE G I e ~ (R EERI/BEER A
B TEREERE - B —E BRI S T AR 20 LB A RS

S

34
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i > i BRI E SRS R A LT EREY - BERIRY E-S5AL Rkt et i
e Sk [FIEY EE Bh AR g 288 T 5 [ -

N odie A=

FEEHERBEMNIN ARG 10 10 BRSPS ERE 5 RN —
RE - FREASEREENLENE B il — R T R iE 2 - #%
AR E 22 A B MR AR AR AR R B i se e vk - I HL RS 489 e &
TERTRE < WL EEERR SRS RIE - PERHEE s E 5 AKIER R E
RERE A RS ER BB (LA BEROfER - W A e T3EE: - B MERE
BHATY R SRR SRR 0 BRI E -

PR EE (PC)

PC EERMMN AR @R 11 Lt HiRIEE D ENIR A (LS - 32
L PIBREE A AR 2 - SZTETERE R 2B T ARy — R R O 5REE - &
[EEREANHRRAIBEE D - NIREAR RS N 2 EMEES - EiERE
#r (gluconeogenesis ) ~ BEAERY ~ BB TR IUA B AT E IR IR & G - 38
—HER PRy T R S P R AL B R FEAR R R - DB RIHE AR 5
UTR {EARTEAR R 2 B R U1k B a7y i g -

7

FESEFEIRAY 77 15 0T DU B B S HE A TR IR AV 2R (a0 E-95HG

R EA - EEEACES) R BEIRZES o B0 B-SEREERAY mRNA 7K
7~ WA ERY mRNA 7K - NEABE (LR mRNA 7K SRR
HIEERIRY R TTHIRR LM - A07ERLPRE A - AliRE " B sy
T BETFAES DNA 431 (f140 > cDNA BiEEARH DNA) F1 RNA 43 (]
40> mRNA ) DU AH P E RS REMI7E 4279 DNA B¢ RNA AR - #5588
SO LU BB EE Y -

“OIBERYT RS TR R 7 THIR AR AR E AL R S
ToBARIEE T o BN RTINS AR R AR R A TR
LRI DNA AR 2R AR A0 (BN > RIAAREAZRRNY S0 3R FFS1)

?i
1

E
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WA CATRRIEE B FY) » "By BB+ > W mRNA » a[LIE
SR ERZ LR A s IR TR By Bt AR B AT R iR
HH -

1 LRI AL B - 1 DAGE FIAEE -1 AR W) 2 RO AL 2R S I BOR
B ORI E R ERC e A RIRY RV ERHAR B - 5 G i oy &
BB A A LA R AR 2 A s R i 140 ApeeiiiATi & 5o Sambrook )
FENR, O T wkE  BE WM (Molecular Cloning: A Laboratory Manual ) ,
2 2 M BREEEEH R (Cold Spring Harbor Laboratory Press ), #HG#4
SR#E (Cold Spring Harbor, NY) , 1989 Arffrfiisft ) S3-BEHHAE bRt oAl 7>
T -

TE LA 2 53— 7T DMRARAZHE PCR $BMEHLT > BEH cDNA » mRNA
BB AR DNA TER A DL ECE BRI BAZE RS (VY E TR - HILIEERI%
BR > A LA e R — B B RUERE P o (FE R DNA Yo EfTERE - IE
A o BT —E AR 7Y R A B B BB A I VT DARE ER SRR S R
flir » FlA0(FE A E 8k DNA & Bk B -

BRI T LR S E R — T BB B RN TR
HIE ARy — AT BR 7 > BCEEIRAS T ¥ TR S B Rr & 1
B — MR EE PV R E R Y - Sl A BRI Y A
TR 712 S a%a e AL H BR P91 50 70t B {3 A5 &2 v ASE B%Aa e /Y
I E I RS » IR — TR ERV GRS (duplex ) US>+ -

1 IR T UE S — IZBR PV IR —Fl 7 - S5 il 1
A CAGIAI IR ERE T B (9 - $Ret/5 (PRI LU — S E E L bryErs
il o EAEILR A S TR T FIRIER ST O] DU A fenll e FE A {E HE Ff ke
AR KRS B R A RS SRt T DA & — (i EC B > Bilanist
PERINIZR ~ e ey ~ BYEBssi AR - 5 S PRet vl DUR/E — R il
HRATRR)—&R 7y - BZal Al ATFE i Ak B Bl Ieak ot RSz e
BRI KR ETHIE - FI20RH mRNA ZKPREE Rz E
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HHYAAE SRR -

[HIS R T ZEE & 77

IR/ e B — R (120 mRNA s E /T cDNA) BV 7
A S EAEREY Southern ENE734fr ~ Northern ENEF4 ~ ZRGBIRESE
(PCR) 737 SeFREHHITE - fanAlFD/seE & —FAEEY (H120 mRNA 5o H
FEAEHY cDNA ) BY iR AT VAR (BN R B RS 5 - BIAn A E a2 EEA
HERERYT (F120 mRNA S HE AR cDNA) BA R BRIEREESHEI TR -
SR EEEEY) (120 mRNA BeAHEEERY cDNA ) F/KA ] DAFE HASRZ A
BB R mRNA BEHEEAR cDNA - B HIEEHORR G FH 2 — i i s

F B Fr S HGET TEE -

ERESRY (P20 mRNA B HEAERY cDNA) BYZRP A LIFERER
REbssES E (PCR) BT » Bl2N7EE PCR ~ ZEERIEF PCR ~ B[IFF PCR -
[ #8isk PCR ~ BN S #k PCR AT THIE - ZA#ERRY) (H120 mRNA B
HEAR cDNA) Y7 E] DIFEERE SRRy ik - BIANE & RNA HIFF2K
HEITHEE -

SRRy (B0 mRNA ) BYZKIS AT DARE e g LAY [ A7 BRE
SR TERRTEE - BTSN T AILINIAE SRS mRNA 9B 25220
EAr] RNA 73 BERLr{E — Bk » BIANTE — Py 2k RNA (258
pian - BEEREE (Ausubel ) FAHR, WA FAEVMEE BT ( Curent
Protocols in Molecular Biology ) , #IBILX F /7], ##9 (New York)
1987-1999 ) = St » AT LUEE FH 3R 3] 1200 ARS8 AR i IR ECT - 2041207t
=& (Chomezynski ) (1989, SEBIHFSE 4,843,155 ) HYBLAER RNA 7>
TER S S AH AR S ETT IO T » EHAJRAI 715 - mRNA 7Efil .2 /1
R LR - FEEETEF - LI A CAIREREE )T iR B s/
AR sGAE AR R o - RZARGLFETR P DAL EEE— 38 b » W H A% e
— PRI - BZERST ] DASLARAS A B AU B AR mRNA J#52 -

I AT DR SE RS (B0 mRNA ) BUMEEEREATE - F—y
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FOERPBAFE FEEKTE o AT LIS d R R S 258 /K A B AR E Sh 55
E AR (PRI EREN —EE R ER ) ryFRERPAHILE
HHEHREKFETWIE » EFREAPEE L - AR rsEEm
ERBFEEZER » WHE S H3 AR EE PR - EER— (b ErE
— R L EL S — A BIATRE — 7 B HERYSE — AR AL B A — FEE (1
A S5 — (B REAB B AN (R R AT ) BT 2E AR dh B R R R
HYER dL [ > BIRNsk E — (i R BB L K H 55— B Y BB R 4
HIZE K AESTELES -

ARty 2 AT LU ER—HE FTEAL - HEFREAF T LIFEH
ez 2 REERY) (B0 mRNA) BB BIRE K — 22 A L ]
E o B2 EEEN RIS ER A BRI M E IR S T PR R B R ek
VIR - 2SR LR ER A BRI REE b AT i
TR RIS (BIA0 - E45REER - PR R - IERERRLER ) HU5R
SRR o b MR DAAOTELL T SO PO —REFR 22 1 (FEER A, (2005)
WRPRERERA T, 11:24 5 WUFLASANSE A, (2010) MEREZRSEEE, 2108 7): viis9 ;
THEEA, (2002) BAAFHR-HEE, 2(6):442) -

6] LA /D75 i R R B B 7 LR i B R ek ) (B4 > E-F5A53E
W EH - NEREERLES ) WFREKFLMEE R G H 4 T RE AP «
PIAGER - v UERAE I Ay b S YT a2 AT 18 - BUERELD
A S Y TG R £ — B ENF A BRI B K - AR E LR
KGR » (120 E-F5AL R 2E Bl 225 EAH EE A A (R A/ B 2
AR FSES 2 SATE AL RN - BERE ] DA 52 5l e 7 R (R Rk
L EVIEITHIIGIE - 34221 HET] U/ ERT REW e A sy
EREERYRIFRFA o b AN O] DFE AR AR A LAY 7 o A
AOFELAT SRR — TP R - (A5 A, (2005) B ARIEIERTE, 11:24 5
PELASANEE N, (2010) [ERGEEAEEE, 2106F 7): vii89 5 ZEFEEA, (2002) HA
TRl -FEAE, 2(6):442) -

i&
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HFHE

FEBC IRy 7 5 A] DAY R BRI S E A PE RL i Y 2RI (BTN E-$5AG
- INPES - NEEAEE) B9 ERIERE - 610 BRI ERE
KB P EBNEREART ~ NEBACEBREEEKT > stEHEILHE
AR R FGEET TRYRR ALFPA - 18 th AT DAus HAEYS TRy ~ AT
[FI DM (isoform ) BRET B EREEATEIME - FTLAFEH —@ErvFifb 75
R B AE CARIEEE B BRI > RSP B ER
FTBERVE BRI RAZIK -

“rEERYT B CRUERYT ERESHEYEER S EE LSRR

FH B EGHBRIF TR E SR B M REELE - tEg "EE
ErEdiRmE” miERE A E s ey g oo B E R
BRI - —ESIRAYEYIEER S LIRS R B a i E R BRI AR
FPY e i — 2B RIF N B2 2R B BRI IR PRI REEBR PP VY 1K S5
DIRES LR ERE EANMER - 1 A RS HEEREREED
—REE M - A APREEE RS T EEHEER B RS —EE
Yy —{E SR ETT -

SIS ER 2 ] e T

EHHEEEIRRIFGE R 0] DIFE R P BB A R AR 2T
EerPRG T TR B E & - I/ BOE B ILRAY 8 B B 8 IR
(BN > E-$5A53R ~ WP EE ~ PIEHBRAALES ) #Y7 AT DL (EARRRL
EYIE Tk WEK - BAIEEK - ®ReEEENTE (HPLC) ~ #ig/g
frik (TLC) ~ SHERUEITEES + BN FERYGRHENE » MRS aEE iR T
S ~ soyiedimat (BEmaEEm ) » SIEEEK ~ O AlE (RIA) ~ BEBRR
O ISEIRIE (ELISA) ~ EHIGHITE ~ Western EIBF ~ RIZHMBLE ~ K
AR ~ BCEEIRIMIN# (FACS) %3 - BRRVEA A LT LIA Bt
RHAEARE S E/PRERA AR e AR S eI ERE
EEZN
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B HE B IR A DU A sl e Tl - 207EbRrE A - R HlE
B TR R RIS SN EE E S IR DTEErElE o lE 7] Lo
F& FH A 6 2 B B0 IR B TRE RORT SRS S A SR - B A Bt el
SVEE AR - SOE BRI S o BZ 2K AT DUE FY 2 AR 7
PG A E AR AR IR/ B0 & (BRI EBIFEAAE 4,366,241
4,376,110 7 4,517,288 & J¢ 4,837,168) - R — R AGHIERTRFM - BB2EE
H (Asal) (1993) MUBEAYEEFT1E (Methods in Cell Biology) 2 37 % Al
A Wby bTEE (Antibodies in Cell Biology) , f-AIEMGHIRRA PR ]
( Academic Press, Inc. New York ) : #452% (Stites) FOFFEE (Terr) (1991) Z
PEERPREE 2 ( Basic and Clinical Immunology) %8 7 iR - FIFAREIFI/EE &
& HE RS R REENE °] DR A R IR AR R Fr Ay 2 g = -

REFIFS S N E HE B KRR - Pl BRI E R E B
BE (P20 - E-$5H53R ~ IR EH ~ ERERALER ) sV EA TlleyiEsd (E
R R HIARERCHY ) AUPRE - DRI RIEZ R B B ECEAK - PUBE AT LAE
%ol BB Tr Ry - AL RSE B PURE - B T ER o fBIA0 Fab B Fab): -
PLRETELPTRESRER, - flosE “fEacHY” B SR — T Al
bRt B RS (B B e ) ETHISRS BB E BT » A
Ko FE S E B AT RO 5 — R el AR S R T TR BR BT BT R T e ARaE © [
PARSCRY B DR T E O ISEC Ry — RS il — R PiRE - LAY
3 ¥ DNA $PREHETT RIS sC USRS & ] DU ERO U ECAIP T E S H SRR R
TThel - BZDTEE v DUSARECHY (BIANFBES EREECRY ~ SOEIRCR ~ &
BT ECHYEERITECHY ) PUER - B T —REIEERTAY) - SlansE — Y
i HE-ERRY (PINEYR-PIAEEMER) EDE RIS S —
puse - BB - PIANEESEDTRS - o EERVDTRE SRR ISE - R
TR B S IRy & 58 - 10 E-35KR ~ PEE - PIEW
BESRVEY - 20FEE BB B BB HR (P10 E-85R53R ~ P
EH -~ WEARAE) 1EREESR 05 IR REERT R & E - 3%
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FE T B R R R By Al Bl — AR aY I E T E B AR -

A B AR 8 BB AT LAE A > 124 I RS R [ IR Bl AR T T o
Bt - FrER ARV E B E T E R AN R ais 58 (Harlow) AIZEEL (Lane)
(WEEEFIAR R, 1988, TUBEERTM (Antibodies: A Laboratory Manual) , ¥R
=R, MR ) TR -

Frig gz K Pl LIER —HEFE AT - B RE K P LIRS
PR % R B A AR 2 d K P Bl — 2 A VAR LEBR I - 7422 iEE ]
DIE A ER A SRR E RS P B R B R E R RE KT © 2
fEvE ] DU F A A s R M SR BUS E R ry — i PRl B e E
(a0 - E-#5RR ~ & ~ bR ) AL - b Rl a] L
FE AR ELAIAY DTSRG BIA0 > 2000 T sCRRH O — R R Al - (75
FEEE A, (2005) ERARERIERAZE, 11224 5 BUEASANEE A, (2010) JEIEEL4FEEE
10T 7): viig9 : FEF A, (2002) HAAFRIL-FEIE, 26):442) -

TEME RS E B EE S AE (B0 B-P5453% - BIREH - MEREZL
By ) HyFREARA T LAE D IEm (AR RS E DI E B &84 T FHEKFR
Sl - BPRGER - T LATERIAE IR Re (b S Y ETTIEIR 2 BTl 12 BiE
AR R H b S VI TG RIN A — B (AT R R I B R - AR
WRZFEE KPR AR » G0 E-B5AE R AIZRE S 25 A E AR LA AR (KDY
BN P H YR E 2 Z AR L A e i - BRI a] DAa 2 el EfG TR
IERER b S PIHET THITEAT -

BAIR

PRI T ATR - B A E A ds T DG E ey A (1
i E-95REER IR EE - WL LEE ) HUERERZGEKTHEE - PR
3 RZa B S n] DLEsE —fEpe Ay LR LR Ry B A (140 - E-85AER ~ TP
EH - NEREAREY) P9RRSSE AV AE VSR - EE e DR
5 2 MERE SR Moy S AR AT (A0 54538 ~ IR H ~ NERRLL
bl ) WERZFSEZEEYEOERIRIEER - BZEERIn] LUEAAEARRES » —fE

l
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iR ~ ZHEDE - ESNERSSESETR - ZEREEEY LA
FEAERIRRS > —8ekAy T~ RNA 07~ 2K~ EHE - ZA# DNA B
cDNA -

%A BE T LSS S MR A 1 20T P R e T e I E RO U
BBPIAGER - R B DU rs e fE Al k]~ TE R ~ B AT ~ ibAE
T IEAE Sl - e RERRIE AR oL B ER - PIA0FEH qRT-PCR 4=
bttt - W H R e R DL B i pG e - Bl R e 2l Stk B
THEEE B R e i DA E R n sl L0 FRrY - BN 2l &tk
E b A AR DL Ry SRR R » — BB GuE T LIRS A M Y
Wi o > BIALET LB o > (DUAN > 2R B FREEZ R IR R L B
BN SCREZREGFEIZE - SANEZ SRR E

TR EAAE R - FBIGE T LIRS AR - PR LIRS
PRSI N TSR - hE SR e A TERREARFAGEE LU A R
RS RS -

FrietavRal Blanvil o TLLEEMEE - PIAIHES » 52187 ~ 4°52
PRI BRI > BCEEREMEM T RIERIE R - SR > Frig tayRZE
Bl -2 2 EEE R - ERrRHIEE 2 EWEEnr 2 - &2
BV RS R — 7V BIAN—BEEDVKIEVR - EFiRItea A R 2R
Fati o A E RSV R A MO AR - e T L)
IR ONER] - PIAERE AR -

Azl B T DU — B S as R R o TR R 7k R HE PRy
IR AR D - BHTE R RN EFRIMEERER S - AR
AL VS ASE S E R BEER R s - il as B8R E - URGERM AL -
HPIAGE - BT SRR ] DA S e B M - BRPR_ BRI A
BRI A DR B R R e h > O B &SR] DA
BEERat - ZRRer DS (B —f) BERES B
E#V S — SRR — B S B, (P10 AR —ICGHE ) - 8 Eal A

III

=
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2%

N

Fom ] DU SR MEAIRI/ G KE - 328 an 1) AT A& TR
A% & A VAR B B T AR R U ERY B R - B2 T enE Al
DA AT B ok Er a0 U E ARG SRAVEEE. - BNt O B e RS
fRfitE - Rl Bl Al DLRAE F PR e e 2 Lt B9 BRI VR HE 45 R RGP
0 U R 5 R0E 2 A B AR R R SRR AL AR R & RA -
AR —Ew DE R E S R LR (B0 > app) FRERE G R~ URL
(—ERENSS ) Mtk - 725 BRI - a7 WR A DU R
RINRAERIRER - BB TG E#Z AR lEE Tr SRS -

B EAEER SRR BIRNEEE - EEF2BEET > FrigfteE
MR (BIAIERAAE) EEFIRIEIEE - PIAI—ENRIZOAR ~ B S A/ B0
Fr o PUANARECEGENSR - AR » Frid A& BRI L2 HAAE S - 208
FEFIREMORL ~ sk Bk s - X B ERE RN B DUERBEA - f1Y)
HACLE - FEEACHE S E SRR - B e A P A LR E R
RIS ERUERY BCE TR IL Ry 5 R e e R B B MEERA - Attty
BEIPERE ] L2 SR A E TS -

ZalE R ] DI e — A EE SR OtE - PIAARAS R (8=
) BRI R IR B THEE PSR AL PR AR - R
PzeER - HT IR AEE n] DI & Bl ot > ARHRSR AR, - BE AR ~ [
WS Bkl > A0 A TR R E SRR an e TG G HMEERL 2
A T R I R AN E L R A BB TR VS IR - L HDESR A ]
Dl R SR ik s fR (8 5% 52 3l B 2 R A0CE I i e I TR TR TG fis
B W H AIRZESEE S T A E Ly HIHIE © RHE TR Ot mT LUR %
FHGRRE R - DUREERARRZE » THR BCH B R ILEE DR — B M
fiam DMEE SRS - ARER BN - A 1520 > s L &Rl TR
e pranERik s et E > BUEE > BUREAF - FHRAAE R Al e
MR RS FAR] IR R R SR -

/\{,
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(B ]

[ERH=]
=/l

HEA

FESLE B > # T (I A4 42 G i A R A e i 0 B
M o HEARE AR A RS S HEHD DASEHY Km Al ACH IR EEHERERS GAC > W H
FHEE GAC BELUSEIMRIEIE » F748 00 778 - A SRVRRBs ) 112
R SRR 2-0G - BEFE_FRERERN NAD 19 2X
Km > AEEER NAD BERIIGINE - AT - S1772 880 E =EEHE L
RS NADH [EFUA NAD DAE NAD HYIERE7E S ARS TR HA R (i
[EE - LHLEES - DB R E AL ERY - T H GDH E4/I NADH &
&R NAD » W HAEFEE TR T (rezasurin) 3EE N EEE LAIHRE -
TR SDS {2 1FEFHITE 2 7% » $56 ExS44/Em590 ARSI E - S5
PR T EIRER AR AR SRR AR AR « S5 BEBHY GDHAL A S B H TR HARY
arr Chit) EFTHEAET A ar R R HA S5 —WHIE FPRO BN AT -

1. #H

BSA PEFSEE (Sigma) #3294 (MEEEREE)

O LERE 2FtERs (Worthington Enzyme ) LS004330 ° L 10 mg/ml 5%
IR ddILO HEETE-80°C TRETE ©

EDTA  PH4&35 E6758 BIZE5)

LRI By PutsEE G882

RERRGRE  PEAEHE G3126 BUEEAY

HEPES (pHS8.5)  PEAZHE H3375 B354 » A NaOH 3% pH 8.5

NaCl PEAEHE S7653 BIEER)
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NAD PEREHE N7004 5 7R © ANSRAERZERSRIMGETE TSI R 43
SRR - W B NI B0 GEOR Y > 6 H7E-80°C TREfE -

JIRE  FIEHE 199303

T heERERSN  PEASES L4390 8RR

sl (pH8.5) FHPEASHEE g (S8282) F1 g (S7907) MW EEE
BB HEZ AR AT BT T M REMEMERY 1 M R Ess
B -

2. BER

2X H95EEYR (300 mM NaCl ~ 100 mM HEPES pH 8.5 ~0.1% BSA ~0.5 mM
EDTA ~ 100 mM BiEg4k pH 8.5)

SXEVIREY (IX AEERESRE - &8 13 mM IBRERER: -
100 uM B9 TTRE ~ 50 pg/ml BLHLERS )

12X fYERE Y (1X BURRERERRRRE - &8 0.875 ug/ml #Y GAC
1.56 mM B9 NAD -~ 6.25 &l B /2 FH9 GDH)

fEIRRAEY) (5 ddLO H189 6% SDS)

[ R
01l Sk E ey 100% DMSO
700 40 pl BEESYIIEER NEEE 60 /4
70 10 ul RIEVRE &Y LRGN E

4. FH25 ul B9 6% SDS 1% 11 S JE G FEHY Ex544 Em 590

Eﬁl] B:

TELLE GBI - FEE—TR BRI BRI E EHMb S Y HIH ISR IZ BE By HTS
JIERI BB E A RYE T ETTHES - BN R S R IR I S B AL
EE o BEHMERELE Km THHERS GDH » #3232 IR LUE £ 206 -
# NAD 77 2X Km THUERRRM - 0 B OV S B E AR e
NADH #y#E L, - DALEESZ IR EE) 2@ 2L ERS GDH » & NADH B
g bl NAD DU NAD /R ESEF IRIFIETE » MRIRHRE KT R IR Y

[ B

U
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S ROHYRREIEE o /M SDS 1F IRa%HIE 2 12 0 5 Ex544/EmS590 AGHIE
A EE - (BRI TR T BRI R SRR AT -

3. M

BSA FEASIE#3204 (SEHEES)

CULERS  TATEERS 1.5004330° L 10 mg/ml FRERRR ddITO FPfiAE-80°C
TREFE -

EDTA FEAETHE B6758 SRR

s EiE it Sy PargEE G7882

ERE  PAASEE G1251 S

HEPES (pHS.5)  Pat&EE H3375 805y » A NaOH % pH 8.5

NaCl PEHEHE S7653 BEEAY)

NAD PEFEEE NT004 5 {1 © AISRIERZIRER M - BREERG R o
PRI - BEE B NI SR R - 10 H7E-80°C TREFE -

JIEK®E  PEREEE 199303

T TR RSN PEASHE L4390 EiERY)

4,  mww

X HOREEWE (300 mM NaCl ~ 100 mM HEPES pH 8.5 ~0.1% BSA ~0.5 mM
EDTA ~ 100 mM f#E£EE pH 8.5)

X MEYRESY) (IX RURREVEEARIE - 40 oM AYJJRE ~ 1.8 mM
AL GRS ~ 20 ug/ml HYONLEES )

10X By NAD IE&Y (1X BURREVREAS IR - 12.5 mM # NAD)

25X WERESY) (1X BURRENRRASIRIE » Q08T EHE & R A E Ry
GDH B ; 120 » AnsbEEfday 0.05 A/ ZH - DHSE] 0.02 H B A=
HY B AR )

[ HEREfF

I W01 ul EhEYRg 100% DMSO

2. UNDE 20 Wl BRESYITEER NESE 60 /6
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3. URINS ul# NAD RS

4. I 25 ul BIEYRESYILIBEIA R E

5. FH 25 ul # 6% SDS 4% 1k S EEREY Ex544 Em 590
B 1

Eto\(A-, OEr _LAH BrofPPhy NaCN N N
T s N A TRt AN AN
c|>r THR B2, “ DCM o = ”

3 EtOH/ & E
& 2 -3 -4
1
NH, N Q
HaNT TN N
2 N HZN\{/N N N- N\ RCH,COzH R HN »_</ M ;I\f/h\l‘ )\&\/R
RGPAN B v G APy
TFA s s PYBOP/DIPEA o) S H
1.5 DMFIRT/ 28 T2 4,3,56

[BRRk-12- TR ) ¢
HO\/X%’ /-o:;J

ey 12 BREDEBRARSOBERREE (AEaK (Oz
Synth.) 2008, 85,15) » £ O°C F » [ LiAlHe (1.5 &) A THF Ry
BB R IR P I5e-1.2- “HER(IS,29)-“ 2B (1 BE) - FERERIER
EYFHEEER - WER 2 N - Sl - AER TRIBSERES YR
1 18 /)NEF - FEE/IVUERINAERD NHLCL BT - BERRRI0 BlOAC AR FE -
BRTRIEME 5 /NS BEESECEEE  FHESYELR - E—
T H EtOAc YRR+ E - HEHITBEREETAZLUEENIRYE » &
HFEBMEETE (80% BIOAC/CAE EREIRAD Ml BEEEL G 12 -

K1 2-BRPFEBFRR 3):

{ Br\A% _Br l

L5 -3 BREHEMEHR SRR E (MmaeEaA ( Tetahedron
Lett) 1997, 53,10459) - FE O°C T » m=xE (2.1 &) i DCM FHIE
WPRIEHARINR (2.1 8 8) - BERSYRI 0.25 /N > BEREIN/A-
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BPbe-1,2- & HEE 12 (1 Z8) (25 THF PegEiipzl) - FakEEH

FHg 2 =R AR —/NRF - /ERR B (workup ) B - 2538 AT A RYEEZEY)

B WA (30% EtOAC/CE) MbHTE @ HEIEEL &Y 13 -
[2.2-ERARE-1,2- " H) "2 (4) ¢

(A

&Y 14 ZREAEMEMHR SRR KA (PUmasEaA, 1997, 53,
10459) - /-1 2-BCQRFEDEENLE 13 (1 E8) BT EOH/K (1) 1Y
REYH - 740 NaCN (4 &) & HRIEBRSYEGER - ZAZHAT
BHER Y E DEBHRYE - #HEE TPt A ZEBEZERY - 7Kg A
ZBSE—SER > 1 DS SHITEREETES  BEEELEw 14 - 1L
VB AR MALETAR T — 28R -

[R-5,5'- (BTN 1,2- L 4 (B F ) (1, 3,418 -2 180) (1-5)

ﬁ‘l”‘“N N=N
i< A A, ,,JLS%NMQ

12,2 -(BEPTIE-1,2- 28 25 14 (1 B8 %R TFA (20 mL)
Rl e AR IR AR AR (2 B &) - SRR S YIE 100°C TFIER 3 /N
FefFEta e 0°C T/IvLsiN NaHCOs BRI pH EEAT 8 F 9 A T
W o EIETIRAVERS - W EETTE UL BEIRS S (BRI -1,2-
SR (T L)) (1,3 4- 8 0 i%) -5 -

AREamRi&w1 -3 5 R 6 HEBRAERF

[ /25,5 (-BRPIfE-1,2- R (Rn B ) VB (1,3 48 TR0 ) (1-5) (1 &
B) MrEEnEe (3 §58) 1L DMF 9IS ain PYBOP (3 &)
DIPEA (6 E&) WiHEHEE - BEREKRINEIEREYT - It L EAE
Y E TR AL - BEIFRA NG -

NN(5,5-(/R-BEPkE-1,2- “EEE (R E) 8 (1,3 4- B8 —k-52- —ED)&8
Q- FEIERE) (1)
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'H NMR (400 MHz, DMSO-ds): 0.5-0.7 (m, 2H), 1.0-1.2 (m, 2H), 2.8-3.0 (m,
4H), 3.7-3.9 (s, 4H), 7.2 (m, 10H), 12.60 (brs, 2H) = FEM+1): 505.10 -
NN5,5-(-BPke-1,2- — B FEL) 8 (1,3,4- 8 —WE-5,2- —3)) %8

(2-(Npbme-2-25) ZBihi) (3)
O :
" o X
A AL,

"H NMR (400 MHz, DMSO-d¢) & 0.62 (m, 2H), 1.10 (m, 2H), 2.82-3.02 (m,
4H), 4.0 (s, 4H), 7.30 (t, 2H), 7.40 (d, 2H), 7.80 (t, 2H), 8.50 (d, 2H), 12.68 (brs,
2H) 5 B M +1): 507.05 -

NN-(5,5-(Z- R ke-1,2- B8 (GE L)) 88 (1,3,4-E —k-5,0- — )&

(2-(Hhie-3-H) Z i) (5)
0] O
/ \ HN -
>~s s~ {
N)\““_MN\,N
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o) o)
7\ NH

'H NMR (400 MHz, DMSO-d9: 0.58-0.65 (m, 2H), 1.02-1.16 (m, 2H),
2.80-3.13 (m, 4H), 3.84 (s, 4H), 7.34-7.41 (m, 2H), 7.72-7.80 (m, 2H), 8.41-8.58 (m,
4H), 12.63 (brs, 2H) = B M+1): 507.05 -

NN(5,5'-(Z- B ke-1,2- — B8 (on L)) 8 (1,3,4- 08 —Rk-5,2- L)) &8
(2-(EE}-2-2) Z BRI (6) -

Q 0
™\ NH HN 4
S N TN N\
PP
+
0 o
s
NH HN
B \
8 N>/"5 @”’{N N
WA, Ay

'H NMR (400 MHz, DMSO-ds): 0.58-0.64 (m, 2H), 1.05-1.19 (m, 2H),
2.82-3.04 (m, 4H), 4.03 (s, 4H), 6.93-7.03 (m, 4H), 7.42 (s, 2H), 12.62 (brs, 2H) ° i

B(M+1): 516.90 «
B2

' i) KORIEIOH? ) . .
= E e AN () B, DMS/RT I P TscuTeA P e
NG~ i SN —— T
LAHATHRIRTS b o ) HOfMaOHIRTI3 5 HO DOMIRTH2 h TsO DMF/33 551120
16 111 12 13
,?f\ NH fw{o
. RCH,CO,H! N
HNT TN : N N
/—C cn e H H M. \gN;N . ""M?TS\ " PYBOPIDIPEA R ;-;N-(/S JQJQ/\WTS\MNH o
ne TFA et Mo DMERTIER L h Nt s
114 115 78 o

(G-EERER T H)HEE (1-11) :

]
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&Y 110 Bz skiFER Ik H S8 sURE 1T 110 /KRR 3£
B2 TE RIS (V. Am. Chem. Soc.) 1958, 80,5507 ) - [f1] 3-REHBRER T e
5 110 (1 E8&) i EtOH /K& (50%) HigEmhasin KOH (4 §&)
A H T ER S INEAEIENR - fREE 2 /NI - ipalfk - ZRSHIRTa oSS
TEVE - IR ERS R T2k - FEEWID IN HCLREVERY pH EERE] 2 3l
H M ZW ZBEZE A b &Y - GHrIE g H B KPER - A8HEK
MgSO: Bzl 7% 5% » (SRR ERAERN 3-ai AR T AN - IEWE

BRI T 28K -
£ 0°C T » M LiAlH: (1.5 &) 7Y THF VRIS AR IEMIRID 3-
BRFEELER TR (A THE H1) (1 B8) - EiRieahails LR ERS
FHEZRZER - W 3 /N - EE-SE R (Fischer workup ) Z27% » 15T
FHLEAMEE 11 - IEBE RIS T —58R -
BThe-13-2E g (-12)

OH

'

HO

TG-EE AR T E) IR 11 (1 E8) WK THE 1 I HAE 0C
TR BEDMS (1 B8 ) - fERIIC % » ENEESY HREE R -
WHHEHRIRR - F5HHAE 0°C H VLN NaOH ( F-7KHEY 3M ¥ ) » BRI
0. ARPERSE - fEZ IR MR 3 /NEF - FEfR AR H H 2 2
BEZEHGZ AF - MYE RS ERTE R A T —20 8K -

BT be-1,3- “EEEFE)EU-FHEFHERE) 1-13)

: OTs
TsO

R T 13-~ HEE 12 (1 E8) M TEA (3 EE) IR_&Hlk
TR ENE] 0°C - IO il e (2 B8 ) - BNERGYIREF
12 /NEF - fER B - @ EEmRSEIRGY) - LR /KERaTRE -
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R E e - SEIFTRERED 113 -
2,2-F T He-1,3-2F) =25 (-14)

CN
]

g ] he-1,3- R (P ) B (4- FR B iR E) 1-13 (1 B &) /R DMF
FREOVERCASIN NaCN (6 E 8 ) » M HEER 12 /NK - 7ERBELE - Fzk
MRS R S LR LE 2 AT B L &9 - ZERGER] - 152
I-14 -

5,5-GR T $e-1,3- “EE(EE D)) (1,3 4-EWk-2-1) (I-15)

N
H2N 74 ~N S
{ *Wy|

A 2,2-GEE T E-1.3- 28 288 114 (1 EE) 1 TFA FPeYE R
FREETRAR (2 &) WTE 100°C TIRNEWIR IR 3 /N - BN aIEI =R -
Iz PR BER] NaHCO: W, - SR E BT IR IR P A 2B ZBa e 2
BESENE - R R 1S -

FIA &R & 770 8 2 SBRIRER

FEOCF > [AIMEERIER (2E &) fIDIPEA (6 &) A DMF CEAIE
IEEATAEYIZRER TS NMP) HHH RN PYBOP (3 &) @ WA= ME
¥R 10 7088 - B &Y 115 InEIFUER S YL ai - faRasin
K M LR ZBa AU A B0 EY) - AR R KBS NEZ R - ThjEkER
ZREE o PSR A E T L BEIMEY -

NN5,5-(F T $7-1,3- _FE(CE L)) 8 (1,3,4- —E-5,2- " B8 (2-F
=) 8)

L A
N
H

'H NMR (400 MHz, DMSO-d» &: 0.9-1.2 (m, 1H), 142-1.60 (m, 1H),
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1.84-1.95 (m, 2H), 2.10-2.22 {m, 1H), 2.6-2.7 (m, 1H), 3.0-3.16 (m, 4H), 3.80 (s,
4H), 7.10-7.40 (m, 10H), 12.62 (brs, 2H) 5 SHE M +1): 519.19, 541.25 (M'+23) -

NN GSS-(BRT #e-13- “HSEERE ) (1,3,4-8 " W-52- " 5) &
(2-(Tbme-2-2) ZHiERE) (7)

- o s )\, s 9 =
(Nj\’u‘m A\N'N ‘%{)\g Ay
H

'H NMR (400 MHz, DMSO-¢® 6: 1.19 -1.22 {m, 1H), 1.45 - 1.61 (m, 1H),
1.82 = 1.92 (m, 1H), 2.15 - 2.05 (m, [H), 3.01 - 3.16 (m, 4H), 4.01 (s, 4H),
722 - 742 (m, 4H), 7.72 - 7.80 (m, 2H), 8.44 (s, 2H), 12.6 (brs, 2H) - 5HE
(M™+23): 543.15 -

/W KMnOyCusO, OHC\( CHO N,:JBH /\O‘”\ i T O/\O PN
S HORBUOHDCHM! e hacOnan OH OMFFOMS0 “CAS h
RT1Zh )
118 19 128 121
s B o s *Q'“’ -
H N)l N N s:/i il N \\‘(\ }‘ N
. - Mo M N
o~ -~ \( X7 '\}r OH N N
NG g T—— ngfﬂ’ )—-:\s Hy > {
TEAMQQ “Ci2 b PYBOPOIPEANMES el © o 7N
RY/ % 17 23
122 23 B & / 4, 1849 .

BIhe-1,3-HEE J-19):

O

 KMnO. (3.2 E&) fl CuSOs SH:O (2 &) IMAZ&F iz
KA - BRI 18 (1 B8) BN _fF ki HE
iREHAIIEIRBIRES YT  BEREAIN =R TEE - 3 /MFZ1R > R
EYEa Rt AR AR - BERAH R F R ARIREK - S
WA S mBRINE 5 - Y H R R R N T e AR B RS
B BRI A ERIEY) 19

BRIke-1,3- — &R (1-20) -
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HO/\O/\OH

[EAIABHAH 13- B R —REET-19 (1 B8 ) FIRIIEERIHES -
IR GYmaE] O°C MW BUNF3I0 NaBH: (2 E&) DIER R IE
IRETEE] 10C PLE - MRERGYIHREER - WERRHIEA 75k
R 3 /INRF - AR BRI INE] SR S P LAE I AT AR ey NaBH. > 3z H
FE R T e AR ISR TP AR PR - A &P RERRERIE Y (5

) il H SRS S SRR ERSNRZE - TR B - BEIEEL S
#7120 -
BRIINE- 1,3- 8 (o Y HL 8 (4- F BRI (1-21)

Tso/\O/\OTS

HFIOAME PR IE-1,3-— 2" HEE 120 (1 E8) walZ 0C L H
TR SRS (3 B8 ) WAEER T RIREE - Fh TLC Bl
TEAERR - SO FESE R 12 - ZR AR IE - F ZBEFR R RR YY) A IN HC1> NaHCO:
VA ~ BRI 0 RO KIRER SR BRI R BR A - M YRS AR T R
Tl - BRI AR EY 121 -

2,2-ERIRFE-1,3-—FH) " Z[F (1-22) ¢

No/\O/\CN

BRI e 1,3- — B8 (FH P 50 B (4- R LR RERATR) 121 (1 28D A
DMF: O EEY (3:1) W L Hishn& bsn (6 E&) W HAE 150C T
¥R 15 /N - 3500 TLC BRflIS HERyAE R - RUESER 12 > /KRR IR &
Yy HZBEZERY - ARG B/ > A IR/ BRI SR IR0 IR 25 - 4
fRAEEY) » BRIFTAEREY) 122 -

5,5-(BRIE-1,3- (G PR EE)) 81,3, 4-E e %) (I1-23)
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TE SRR 2,2-G8) We-1,3- ) — 288 1-22 » #EEEREN LS
¥ 1-15 Frffln g2 B &k -
N,N-(5,5-CR Tk FE-1,3- RS (FREH L)) 88 (1,3,4- 188 — .50 — L)) &8

2-(tLre-2-H) Z KR (4)
HN—(\S ms;)—ru H
9 a

R EYRR 5.5-(BRNE-1,3- ZEEEEE ) 8 (1,3 4-E T 18-0-i%)
I-15 > FEAEIEAIRAILEYD 7 A0 8 FRisilh E AR PR S AL -

'H NMR (400 MHz, DMSO-de) &: 1.35-1.40 (m, 2H), 1.70-1.80 (m, 2H),
1.90-1.95 (m, 1H), 2.20-2.24 (m, 2H), 2.98(d, 4H), 4.00 (s, 4H), 7.26 (t, 2H), 7.39 (d,
2H), 7.78 (1, 2H), 8.50 (d, 2H), 1270 (brs, 2H) 5 B M"+1): 535.10 «

o)
o) YR
N N
L, O N N
. COOH ; | e, - NN
HOOC . - pocy, HaN ~UA e AN L L S/““ L HPLC
(O LD e s y
136 1-37 1-38
0
O A
R o N PR
J N n-N > N N r-4  Nen
R “p—NH R"’l< N NH i P D—NH
LN v L~ Mo
138 1-40 141

N,N-(5,5-((IR,3R)-BR& k- 1,3- —FE)EE(1,3,4-E —k-5,0- —FLNEEQQ-FE
ZHgE) (19)
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o
N~N

HN“« )\". ) i/@
s 0_4 j\
S N
H

'H NMR (500 MHz, DMSO-ds) 6:1.92-1.95 (m,2H),2.26-2.29
(m,2H),2.34-2.37 (t2H),3.70 (s,2H),3.72-3.76  (m,4H),7.24-7.34 (m,10H),11.8
(s,2H) : S M+1): 505.7 -

N,N'-(5,5-((1R,3S)-BR - 1,3- —25)88(1,3 4- 18 —Wk-5,0- —FD)ER (-5
L) (18)

O

NN
AN N-N O
O
Tl

'H NMR (500 MHz, DMSO-ds) 6:1.94-1.97  (m,2H),2.08-2.09
(4,11),2.19-2.23 (m,2H),2.61-2.64 (,1H), 3.63-3.66 (m2H),3.75 (5.4H),7.23-7.26
(m,21D),7.31-7.34 (1,81, 11.7 (s,2H) ; SEFM'+1): 505.7 =

B S

N,N'(5,5'((IR AR)-BR T 1,4- - BL 0 (TR FFTBL) (1, 3,4-HE — 15,0 )
EEQ-(trE-2-H) ZEEID) (2) -

B SRR 55 -(IRAR)-BRCHE- 1 4- R (R ) EE(1 3 4-1E
-2-F) (B30 > FEEEME IR M S 7T 1 8 Frthlle V@ AR R 2R A -

{1110
7
7 o) S’\< >/ S m
N N =
~ I N)QN' ‘N/)\N N
N 4 H

'H NMR (400 MHz, DMSO-ds) 6: 1.0 (¢, 2H), 1.60 - 1.80 (m, 8H), 2.85 (d,
4H), 4.0 (s, 4H), 7.30 (¢, 2H), 7.40 (d, 2H), 7.80 (t, 2H), 8.50 (d, 2ID), 12.65 (brs,
2H) 5 fBEM+1) 549.10 -
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HBl6
Q
o

N-N NN R4 Ny NN b

HooC COOH  poc, HzN‘«s/\KO/f\ss}\NHz R/?Lo/\ HN”«sB\d!\s\}‘NH 4 14-HPLC
—_—— _——
130 131 132

Q 0 R O E
N~ N R A Ny N~ b N~ N R
AL *Opﬁ L :.@—w e a1 : S

133 134 1-35

599'(%5%‘ 1 93‘11%)%(1 939‘4‘@:%'2'%) (I'3 1) :

N-p N-N
HZN’(S ko)i\S%Nrb

BERCHE-1,3- "R (1.0 E8) MEERK (20 E8) BRESYINA
POCL (6.0 &) thiiifE 80°C T8+ 3 /NEF - IFRERE SYaal 2] =m0
EFRE - SFTESYETTIEIE - 16 HFER A KOH HEZEE] pH 8 -
IRGERFT R PTE B IGR2R - BRI EWIEY) (31) - IEYIE DU ER
AT 28 -

AREERAEY (133 5135 <BRER

O\>‘ o 0

N~ N R R N~

L4 *O”L* RS - SN 5] :;\HH
1-33 134

TERRUCHERE T - 7E 120°C-140°C TRHEGYS 1-3D) (1 E&) - MHERES
(2.5 &%) t+-BuOK (3.0 EE) A DMF THIESYIIERR 30-60 4348 - Fifs
IRE YIS DRE T SEI TR - 15 RIFTA RV EY) -

NN'-(5,5-((18,38)- 3R Fe-1,3- — &) & (1,3 4- 8 —4-5,2- ))& (2-(1H-
I5[1-3-25) Z i) (22)
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HN"

NH
O ~s N-N
N NH
N, = SN =
3
+
HN=\
I
7S N’N\ NH
N A, : N
o
'H NMR (500 MHz, DMSO-ds) &: 1.58(s, 2H), 1.60 (m, 4H), 2.27 (s, 2H),
3.44(s, 2H), 3.88 (s, 4H), 6.97-7.00(t, 4H), 7.28-7.36 (m, 4H), 7.56-7.57(d, 2H),
10.96(s, 2H) 5 fHEM+H); 596.7 -
N,N'-(5,5'-((18,3R)-BR L5~ 1,3- 8k ) B2 (1,3 4 -1 — 15,2 L 0)) 8 (2-(1H-
M5 [-3-25) Z BRI (23)

HN"Y

'H NMR (500 MHz, DMSO-ds) 6: 1.49-1.55(s, 3H), 1.75-1.77 (m, 1H),
1.88(m, 1H), 2.05-2.07 (m, 2H), 2.28-2.41(d, 1H),3.23-3.27(t, 2H), 3.88 (s, 4H),
6.97-7.00(t, 4H), 7.28-7.36 (m, 4H), 7.56-7.57(d, 2H), 10.95(s, 2H), 12.53(s, 2H) 5 ity
B (M'+H): 596.7 -

N,N'-(5,5-((18,3S)- TR B2 e-1,3- —&5) & (1,3,4-B8 —ME-5,2- " F) &R (2-(1H-
W5IbR-4-2) ZBighE) (24)
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"H NMR (500 MHz, DMSO-ds) 6 : 1.01(s, 2H),1.57-1.60(s, 4H), 2.2 (S, 2H),
3.45(S, 2H), 4.01 (s, 4HD, 6.55(s, 2H), 6.94-6.96(d, 2H), 7.02-7.05(d, 2H), 7.28-7.33
(m, 4H), 11.11(s, 2H) + fHE M +H): 596.7 -

N,N'(5,5'-((1S,3R)-FR L - 1,3- ) 8 (1,3,4- 5,2 ) &R (2-(1 H-

g Mok-4-B) Z i) (25)
HNT
I
~N
N‘/N’SKO)\LS%R;_/Q;}'H
o

'H NMR (500 MHz, DMSO-ds) &: 1.49-54(m, 3H), 1.74-1.76(s, 2H),
1.87-1.90(m, 3H), 2.37-2.45 (m, 2H), 3.9 (s, 4H), 6.54(s, 2H), 6.94-6.96(d, 2H),
7.03-7.04(d, 2H), 7.2-7.31 (m, 4H), 11.11(s, 2H) 5 S/ M +H): 597.3

N,N'-(5,5'-((18,38)-BR - 1,3- —F5) 48 (1,3 ,4- I8 k-5, — ) &8 (2-(Eme
-2-FR) ZERRE) 27)
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H NMR (500 MHz, DMSO-ds) &: 1.61-1.63(m, 2H), 1.83-1.92 (d, 4H), 2.29
(s, 2H), 3.46(s, 2H), 4.1 (s, 4H), 7.40-7.42(t, 2H), 8.75-8.77(d, 4H), 12.02(s, 2H) ;
S (M +H): 522.8 ¢

N,N'-(5,5-((18,38)- R k- 1,3- B0 88(1, 3,4- 8 k-5, 2 50)) 82 (2-(nEbne
-3-5) L) (28) -

N -
&
MN*‘<8 N, o
Nfg
W
"H NMR (500 MHz, DMSO-ds) &: 1,59-1.61(m, 2H), 1.81-1.94 (d, 4H), 2.26
(s, 2H), 3.44(s, 2H), 3.83 (s, 4H), 7.34-7.37(m, 2H), 7.72-7.74(d, 2H), 8.46-8.51(d,
AH), 12.75 (s, 2H) & SEEM+H): 521.3 -
N,N'(5,5-((18,38)- B L e-1,3- R B8 (1,3 4- 18— g-5,2- —55)) 88 (2-(Itkme

-A-35) ZIfRE) (29)
a®,
HN
\

N~N S’( ©
N

HN—
<8,
= O

N

'H NMR (500 MHz, DMSO-d) &: 1.59-1.62(m, 2H), 1.82-1.93 (d, 4H), 2.27
(s, 2H), 3.45(s, 2H), 3.85 (s, 4H), 7.33-7.34(d, 4H), 8.51-8.52(d, 4H), 1249 (s,
2H) 5 M +H): 521.2 -

N,N'-(5,5™-((18,385)-BR k- 1,3- —55) (1, 3,4- I —ak-5,0-— 36)) 22 (2-(3-H
B IR 5-5) ZHiE) (30) -
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-

N
1]
o4 H N
N~z N N—-N
\<SJ/,,_ I > TN\
O : S o

C
'H NMR (500 MHz, DMSO-ds) & 1.61-1.64(t, 2H), 1.83-1.97 (m, 4H), 2.21
(s, 6H), 2.30-2.32(s, 210, 3.49-3.51(t, 2H), 4.07(s, 4H), 6.30(s, 2H), 12.82 (s, 2H) ;
(M +H): 529.2
N,N'-(5,5'((18,38)-BR C58-1,3- ) &8(1,3,4- 88 —Mk-5,2- —F0) & (2-(4-(=
FR B ) ) 2 Bl (31)

/
=N

H N I
zﬁ@“@ﬂ, s J SN‘%W ™

Q
'H NMR (500 MHz, DMSO-de) & : 1.59(s, 2H), 1.80-1.84(m, 4H), 2.27-2.29(t,
2H), 2.85(s, 12H), 3.45-347(t, 2H), 3.63(, 4H), 6.67-6.69(d, 2H), 7.13-7.14(d, 2H),
12.55(s, 2H) 5 fHEM+H): 605.3 -
N,N'-(5,5"-((1R,38)- 3R Tl e-1,3- HE) 88 (1,3 4- 8 —k-5,2- —H)) 88 (2- 0k

ZFGHE) (10)
N ?“\/@
N N-N
Sy DA

'H NMR (500 MHz, DMSO-ds) 6:1.16-2.04 (m,2H), 2.32-2.37 (d,1H),
3.15-3.33 (d,2H), 3.66 (s,4H), 7.21-7.30 (m,10H) 5 FYEM™+1): 519.7 -

N,N'-(5,5-((1S,38)-BR . 5E-1,3- ) 88 (1,3,4- I —k-5,0- —F)EEQ-FE:
ZHiED (11)
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o &
HN“«:E,,, O)}L’S‘%NH
'H NMR (500 MHz, DMSO-de) &:1.5-1.61 (t,2H), 1.91-1.93 (1,4H), 2.29
(s,2H), 3.46-3.47 (d,2H), 3.80 (s,4H), 7.25-7.35 (m,10H), 12.7 (s,2H) : GEM+1):
519.7 »
N,N'-(5,5-((1S,3S)- B 2 - 1,3- —F5)&E (1,3 4- 1 —WE-5,2- —B0)) — Z i
(12) :

'H NMR (500 MHz, DMSO-ds) &6 :1.61-1.63 (t,2H), 1.84-1.97 (m4H), 2.17
(s,6H), 2.30-2.32 (d,2H), 3.46-3.48 (1,2H), 12.2 (s,2H) 5 FEM"+1): 367.7 -

N,N'-(5,5((18,38)-BR Ce- 1,3- —-38) B (1, 3,4- 18 —IA-5,2- — 25)) R (2-(Ti e
-2-30) Z WD) (14)
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'H NMR (500 MHz, DMSO-de) &:1.60-1.63 (1,2H), 1.83-1.85 (t,2H),
1.91-1.95 (m,2H), 2.28-2.30 (1,2H), 3.45-3.47 (t,2H), 3.97 (s,4H), 7.26-7.29 (m,2H),
7.39-7.40 (d,2H), 7.74-7.78 (m,2H), 8.48-8.49 (t2H), 12.1 (5,2H) 5 SEM+1):
521.7

N.N'-(5,5-((1R,3S)- B2 C.e-1,3- ) &8(1,3,4- " Mk-5,2- ) & (2-(1-FF
Z=-H-I5|We-3-2) Z BiRE) (15) -

\
7 N R "
N’« \/\Nﬁ)l\ %N;_;\'—@
\ H 8§ S
O
N
\

'H NMR (500 MHz, DMSO-de) 8:1.49-1.57 (m,3H),1.74-1.79
(t,1H),1.88-1.91 (d,1H),2.05-2.08 (t,2H),2.38-2.40 (d,1H),3.23-3.28 (t,2H),3.75
(5,61),3.87 (5,4H),12.6 (s,2H) + dBM™+1); 625.7 »

N,N“(5,5-((18,38)- B8 L Fe-1,3- 55 &8 (1,3 4188 —g-5,2- — By &8 (2-(1-FF

Fk- 1 H-n5(%-3-55) ZBERE) (16) -
7 NN N-N fll
o
. 0

—

+
|

0O N
N~ N N- N
@\/((N,Q y, O}LQ‘W
H S .
(®)

'H NMR (500 MHz, DMSO-ds) 6:1.57-1.59 (t2H), 1.81-1.92 (m4H),
226-227 (d,2MD), 3.44-346 (t,2H), 3.76 (s,6H), 3.88 (s,4H), 7.01-7.04 (t,2H),

e

7.13-7.16 (t,2H), 7.27 (s,2H), 7.39-7.41 (d,2H), 7.57-7.59 (d,2H), 12.6 (3,2H) ; fE

-

(M™+1): 625.7 -
N,N'-(5,5-((15,38)-BR - 1,3- ) &#(1, 3,41 - 5,2 3)) B (2-(HEE e
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-2-20) Z i) 21)

7 N\

N~ -N
HN—(/S j\‘ N!, %NH
t,, S

H NMR (500 MHz, DMSO-ds) 6:1.60-1.62 (t,2H), 1.82-1.85 (m,2H),
1.92-1.96 (m,2H), 2.29-2.31 (1,2H), 3.47-3.49 (t,2H), 4.00 (s,4H), 7.27-7.29 (m,2H),
7.38-7.40 (d,2H), 7.75-7.78 (m,2H), 8.48-8.49 (d,2H), 12.6 (t,2H) : sHEM +1):

521.7 -
NN“(5,5'-((1R,38)-BR I e- 1,3- —35)84(1,3,4-18 —WAE-5,2- —H0)) &2 (2-(TLLE
-2-7k) ZE) (20)
- 7 N
» | o Q =N

'H NMR (500 MHz, DMSO-dsy) &:1.52-1.62 (m,3H),1.78-1.80
(d,1H),1.90-1.93 (d,1H),2.07-2.10 (d,2H),2.42-244 (d,1H),3.26-3.34 (m,2H),4.00
(s.4H),7.27-7.30 (m,2H),7.39-7.40 (d.2H),7.75-7.79 (m,2H),8.48-8.49 (d,2H),12.6
(8.2H) ¢ fEM+1): 521.7 -

N,N'-(5,5-((IR,3R)-BR - 1,3- ) BE(1,3,4- M K- 5,2- — FL)EEQQ-(THLme

-2-F) ZIgRE) (17)

7 N
=

==

7 OLQ
s N N-N
HN‘<S JKO"‘JI\S%NH
'H NMR (500 MHz, DMSO-ds) &:1.61-1.62 (d,2H), 1.80-1.85 (m,2H),
1.92-194  (t,2H),2.29-2.31  (t2H), 3.47-349 (2H)4.00 (s,4H),7.27-7.29

(m,2H),7.38-7.40 (d,2H),7.75-7.78 (m,2H),8.48-8.49 (d,2H),12.6 (t,2H); fEM™+1):
521.7 -
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NN-G, 5*4(13,33%5% 1,3-ZH)8(1 3, 4«-@_—*&-5 2-_5))§(2~$§
ZEED 09) :

3
O J‘&}‘h- ﬁ

~ 'H NMR (500 MHz, DMSO-ds) &:1.59 (5,2H),1.83 (5,2H),1.91 (5,2H),2.28 (s,
2H),3.46 (5.2H),3.79 (5,4H),7.26-7.32 (L 10HD) 5 EYEM"+1): 5197 -
5,5((1S.3S)HRTHE-1,3- T 8(1,3 4D J)

% Amzi

13 PR
52 ¥ i?&%% :
Aae ."”‘&f_ Y mw o O’m
&ﬁ&%&&zi S A HLR
%w 13278 ‘N“ gt

%4
g L

JL AR LA KRR A ?&0 s,s-a?,x  BRe
L34 B %28 R4 4 ] ‘Hﬁ&‘&:&ﬁu

HABAX

SEBA: KBCE 13- "

HOOG, O,GOOH )

® |
FEOC T » HNE R -BREIEE 1,3-Z Bk (4.00 g » 23.23 mmol) YERERI
SEMET 7 OC THRIMFAET 7K (5 mL) Y CaCl(3.09 g»27.88 mmol ) *
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EHFTEYYE - AR HCl SHERCETTH (L - FEHRIEsRIEE TS E
B ZERE N SR B 13- FEE - 'THNMR (DMSO-ds) 6: 1.4 (m,
2H), 1.61 (m, 4H), 1.79 (m, 2H), 2.53 (m, 2H), 12.13 (brs, 2H) < LC-MS : m/z 171.2
(M-H)

HEEB ¢ (SSTROE: 13- FFg — FE A

BnOOC,,,hO,COOBn

6] BT 1,3- ZFF8 (1.46 g 8.5 mmol )~ Cs:COs (8.28 g » 25.5 mmol )
FA DMF (20 mL) HEEEYIHEshN BnBr (4.36 g 25.5 mmol) » TEEIR T
TERR TR YR 3 /T - BRERYAAFRERE LA 2B 2B %50 - &
HAYE BEAR R > #8 NaSO. RZER IR EZE I8 - MEYFEHTLE
TR TR - 158 3 ¢ M- AR 13- AR - 'HNMR (8
{F-d) 6:7.51 - 7.30 (m, 10H), 5.15 (s, 4H), 2.84 - 2.72 (m, 2H), 2.06 (1, /= 5.9
Hz, 2H), 1.77 (m, 4H), 1.56 (p, ] = 6.0 Hz, 2H) - LC-MS : m/z  (M+H) = 3534

% SFC 738t FEHFIE SFC ¥ 3 o WIN-BRCE 13- “HEE R RE
BEEIT/HE > 55 14 g 09SO IRCE 13- “HEE R ERS (93%) -

HERC: (SSHECE 13- "HR

HOOC%O’OOOH

A 1 g B9 (S SHERECER 1,3- “HIFZ AR EERY 10 mL MeOH B
i 10%8Y P/ (0.1 g) - A ERIFRRREIR » ARFR 20 7088 - FEfREHE
T EENRAE - BRI ERIEEY) -

"H NMR (DMSO-ds) 6 1.4 (m, 2H), 1.61 (m, 4H), 1.79 (m, 2H), 2.53 (m,
2H), 12.13 (brs, 2H) « LC-MS :m/z  (M-H)=171.2

SHEED ¢ 5,5-((1S,39)- RS- 1,3- 50 BE(1,3,4- 1 k-2 i)

2N"< ) : i \>“NH2
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BrS.SHERDE 1,3- S (500 mg » 0.3 mmol ) FIFEZEMRAR (550 mg

0.6 mmol ) AREEYIEHEFY POCl: (10 mL) il HAE 40°C TE#R 30 774 -
{£ 60°C T HE#E 30 73400 BAE 80°C NHEHR 2 /NKE o BERSYISAIEIE
IR K - B2 A NaOH iR S i b2 pH = 8 - I H 358 - 15
ZHAYE L EY) - 'HNMR (DMSO-ds) 6 7.05 (s, 4 H), 3.25 (m, 21D, 2.12 (1,
2H /=5.6 Hz, 2H), 1.84 (m, 2H), 1.70 (m, 2H) - LC-MS :m/z (M+H) = 283.3

ShRlE-A-5,5-(BR T be-1,3- )8 (1,3 4-E -2 Bty 2 R SE IR RL 7
A

FBE : (5SHRCE 1,3- “HAREEE((2S)-Zkbe-10,2- A RERE)

j ®)
O28"‘~ N u,, OA N
éé 025

TEROC T » B SHEECE 13- (800 mg - 4.65 mmol) 74 SOCL
FREETIERR 1.5 /NEF < TEIRER T ERREESMY SOCL MR ER I E Bt A Y
T4 0C T BQS)-FeE-10,2-FEPIEER (2 2 9.3 mmol ) FABIZE (20
mL ) HPEETE RSB AEsI0 NaH (60% YA » 465 mg » 11.63 mmol ) » 37
BPEBRIRE T SRR SR 30 4348 « SR IIFAERN A (Sml)
HUER O hE-1,3- o — & (DL R ) » MAE=IR MR m e -
EtOAc (50 mL) FIZK (10 mL) FEEFTESY) » 78R A EtOAc (50 mL X
2) ZERUKIG - GHEVERE S AGETTIR » & NaSOHZE: - i #EH
PudfgtriEsifl - BEIFrALEAMLEY) -

'H NMR (&{f-d) 6 3.93 (dd, /= 7.6, 4.8 Hz, 2H), 3.66 - 3.59 (m, 2H),
3.50 (d, /= 13.7 Hz, 2H), 3.45 (d, /= 13.8 Hz, 2H), 2.12 (dd, /= 13.8, 7.7 Hz, 2H),
1.82 - 2.03 (m, 12H), 1.57 - 1.70 (m, 4H), , 1.39 (dt, /= 16.8, 9.5 Hz, 4H), 1.16
(s, 6H), 0.98 (s, 6H) © LC-MS : m/z (M+H) = 567.3 =

{HEYI(E EtOAc FFHER » 58— {0 IR B x BTRRATETaga » K

op
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TR HEE 7B E e aE (S.9) -
N,N'-(5,5-((15,38)-BR L fe-1,3- ) 88 (1,3,4- 18 MEE-5,2- —B0)) — T Rl
G7

O O
N~nN N-N
’\'JSN "«SJ”"' : /i S>\N>HL/\

FEZWR T B 5.5-((1S.39)- 3 kbe-1,3- 50 EE(1,3,4-E —Mk-2-fir) (20
mg * 0.07 mmol) ~ T (18.5mg* 0.21 mmol) ~ HATU (80.8 mg » 0.21 mmol )
B N-ZB-N-EPEPN-2-B (29.3 mg » 0.23 mmol ) §% N,N- - FREEFHffE (5
ml) HFHERIRIEEE - FHEEEIAZK (10 ml) - BRI » BE0HE
EEY) - MEVFEREETEETHL  SRIMEENEY) -

"HNMR (DMSO-ds) & : 12.41 (s, 2H), 3.43 - 3.55 (m, 2H), 2.44 (t, ] = 7.3 Hz,
4H), 2.31 (t, T =5.7 Hz, 2H), 1.91 - 2,02 (m, 2H), 1.82 - 1.91 (m, 2H), 1.57 - 1.68 (m,
6H), 0.90 (t, T =7.5 Hz, 6H) « LC-MS :mfz  (M+H)= 4236 -

LU e YR DR, 5 =i

N,N'-(5,5((18,38)-BR e 1,3- 5 8E(1, 3,418 k- 5,2 — By B (MU & Bk

IR -3-FR L) (48)
O Q
CQ'ﬁv(NS }\I N[I i:me
2 EEY) 37 HHFE -

'HNMR (DMSO-ds) 6:12.58 (br. s., 2H), 3.87 - 3.98 (m, 2H), 3.65 - 3.83 (m,
6H), 3.47 - 3.55 (m, 2H), 3.27 - 3.34 (m, 2H), 2.31 (¢, ] = 6.0 Hz, 2H), 2.02 - 2.18 (m,
4H), 1.92 - 2.01 (m, 2H), 1.82 - 1.90 (m, 2H), 1.60 - 1.68 (m, 2H) = LC-MS : m/z
(M+H) = 479.6

N,N'-(5,5-((18,38)-BRC - 1,3- —F0) (1, 3,4-BE —Wk-5,2- — ) B8 (4,4.4-=
7. ] B (47)
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F F o o R F
MMNSE ) ’SNHM

RFF sl e 37 M -

'HNMR (DMSO-de) 6:12.61 (br. s., 2H), 3.45 - 3.55 (m, 2H), 2.73 - 2.82 (q,
4H), 2.56 - 2.72 (m, 4H), 2.32 (t, ] = 5.6 Hz, 2H), 1.92 - 2.01 (m, 2H), 1.81 - 1.90 (m,
2H), 1.57 - 1.70 (m, 2H) = LC-MS :m/z  (M+H) =531.6

N,N'-(5,5-((1S,38)-BR L 65%-1,3- —E5) &8 (1,3,4-E —k-5,2- —F0) Q- TN

= LT (49)
HN*’QgJ,M Ji S>~~NH
Eeatb &Y 37 HE -

'H NMR (DMSO-ds) & 1239 (s, 2H), 3.4 - 3.5 (m, 2H), 2.28 - 2.41 (m,
6H), 1.92 - 2.02 (m, 2H), 1.82 - 1.92 (m, 2H), 1.60 - 1.70 (m, 2H), 0.99 - 1.11 (m,
2H), 0.46 - 0.54 (m, 4H), 0.17 - 0.25 (m, 4H) = LC-MS :m/z  (M+H) = 447.6

NN'-(5,5"-((18,38)-BR k- 1,3- T35 8 (1,3,4- 18 —k-5,2- — L)) &R (2-(FR i
#) ZEERE) (60)

RFElkay 37 MiA -

H NMR (DMSO-ds) &: 12.58 (br. s., 2H), 3.47 - 3.54 (m, 2H), 3.41 (s, 410),
233 (t, ] =5.7 Hz, 21, 2.16 (s, 6H), 1.85 - 1.99 (m, 4H), 1.61 - 1.67 (m, 2H) °
LC-MS:m/z  (M+H) =459.5

N,N'-(5,5-((18,38)- B . e-1,3- )88 (1,3,4- 1 k5,2 —55)) & 3-(FHi
) AEERE) (46)
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N o) o) /

u N~N N-N
HN’(’Sj% | D—NH

EErEbaY 37 MHE -
"HNMR (DMSO-de) 6: 12,51 (br. s., 2H), 3.50 (m, 2H), 2.77 (br. s, 8H), 2.32
(m, 2H), 2.08 (s, 6H), 1.96 (m, 2H), 1.87 (m, 2H), 1.64 (m, 2H) ° LC-MS: m/z

(M+H) = 487.5
N,N'“(5,5-((1S,38)- B Bl f5-1,3- k) (1,3 4 1k-5,0- ) BB (- P 46,
RIS -2-55) Z @ RE) (77)
o 0
o) . N o
HN’(’S’BN% [\f‘ S%NH
e FrEifl &%) 37 HHE -

'H NMR (&f5-d) 6:11.96 (br. s., 2H), 4.35 (quin, ] = 6.6 Hz, 2H), 3.93 -
4,00 (m, 2H), 3.80 - 3.86 (m, 2H), 3.55 - 3.62 (m, 2H), 2.85 (d, ] = 6.2 Hz, 4H), 2.48
(t, ] = 5.5 Hz, 2H), 2.12 - 2,18 (m, 2H), 1.95 - 2.00 (m, 4H), 1.76 - 1.82 (m, 4H),
1.61 - 1.68 (m, 4H) - LC-MS :m/z - (M+H) =507.7 -

N,N'-(5,5"-((1S,39)- BR - 1,3- 25 B (1,3,4- M k-5, B0)) & (2-(2-

AL nE-1-55) ZBERE) (85)
\_—Q N-N )\\j@

o
0
N N\
—a S
HN S),,,,,O)\S N

HFakE¥) 37 fHF -

1H NMR (&{f-d) &:4.48 (s, 4H), 3.53 - 3.61 (m, 6H), 2.49 (t, ] = 7.9 Hz,
4H), 2.43 (t,J = 5.4 Hz, 2H), 2.08 - 2.16 (m, 4H), 2.03 (m, 2H), 1.93 (m, 2H), 1.67 -
177 (m, 2H) - LC-MS :m/z (M+H) = 533.7

N,N'-(5,5-((18,38)-BR C fe-1,3- — )88 (1,3 4- 1 —ME-5,2- —FL)) — R HI
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fE (39)
O o)
O—SN—(I\:)R\' :’N\>~N2“©
2Rty 37 A -

H NMR (DMSO-ds) 6: 12.98 (br. s., 2H), 8.12 (d, J = 7.3 Hz, 4H), 7.63 -
7.72 (m, 2H), 7.53 - 7.61 (m, 4H), 3.57 (m, 2H), 2.37 - 2.45 (t, ] = 5.6 Hz, 2H), 1.98
(m, 2H), 1.89 (m, 2H), 1.70 (m, 2H) » LC-MS:m/z  (M+H) =491.6

N.N-(5,5-((18,39)- B 2 5E-1,3- )88 (1,3 4- 8 ME-5,2- " H0)) - ZUFfif%

1)
O o)
N~ NN e
HN»(’Sj,, L)
TERPE &Y 37 M -

HNMR (DMSO-ds) &: 12,44 (s, 2H), 3.48 (m, 2H), 2.27 - 2.35 (t, ] = 5.6 Hz,
2H), 2.18 (s, 6H), 1.95 (m, 2H), 1.87 (m, 2H), 1.59 - 1.67 (m, 2H) - LC-MS : m/z

(M+H) =367.5
NN'(5,5-((1S,38)- B TLA-1,3- T35 BE(1,3,4- k.5, 0- — 3)) — PG
(40)
O Q
P2 Pl &%) 37 #HE -

HNMR (DMSO-ds) 6 :12.40 (s, 2H), 3.37 - 3.54 (m, 2H), 247 (q, ] = 7.6 Hz,
4H), 2.31 (t, ] = 5.6 Hz, 2H), 1.91 - 2.06 (m, 2H), 1.75 - 1.91 (m, 2H), 1.52 - 1.75 (m,
2),1.09 (t, 7 =7.5 Hz, 61) = LC-MS : m/z  (M+H) = 395.6

N,N'-(5,5-((18,38)-ZR re-1,3- = 36) B (1,3 4- R —WE-5,2- —BE)BEQ2- L
PIBEE) (98)
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O O
HN"(/Sj,,,,' O}LS>‘NH

T2 safb &9 37 A -

'"H NMR (DMSO-ds) &: 1242 (s, 2H), 343 - 3.53 (m, 2H), 2.77 (septet, ] =
6.7 Hz, 2H), 2.31 (t, ] = 5.8 Hz, 2H), 1.91 - 2.02 (m, 2H), 1.80 - 1.91 (m, 2H), 1.57 -
1.68 (m, 2H), 1.12 (d,J = 7.6Hz, 12H) - LC-MS: m/z  (M+H) = 423.6

N,N'-(5,5-((18,3S)- R 2 - 1,3- —F5) 88 (1,3,4- 1 —ME-5,2- —H0)) —BRTRb
FHERAE (62)

o o
O4d3. O
\ !

HN 8),.,,,0)\8 N

'H NMR (DMSO-ds) & 3.48 (m, 2H), 2.95 (m, 2H), 2.31 (¢, /= 5.8 Hz, 2H),
204 - 1.85 (m, 8H), 1.76 - 1.60 (m, 8H), 1.57 (m, 2H) « LC-MS : m/z  (M+H) =
475.2

NN'-(5,5((18,38)- 25 - 1,3- k) €8 (1,3,4- I k- 5,0- — F0)) B (3-8
-2,2- A E PRI (63)

») o)
How ;\‘*N N"'\{}k )\KOH
\ |
HN’{S)"'--EJXS N

'H NMR (DMSO-ds) 6 3.82 (s, 4H), 3.57 (m, 2H), 2.46 (t, /= 5.8 Hz, 21,
2.05 (m, 2H), 1.98 (m, 2H), 1.73 (m, 2H), 1.29 (s, 12H) e LC-MS : m/z - (M+H) =
483.2 «

N,N'-(5,5-((18,38)- B2 be-1,3- — ) 8E(1,3,4-HE —IE-5,2- ) & (2-(4-5,
3-HEERE) ZHE) (78)
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RFEbEY) 37 fHFE -

"H NMR (DMSO-de) 6:7.13 - 7.18 (m, 4H), 6.88 (d, J = 2.4 Hz, 2H), 3.83 (s,
6H), 3.78 (s, 4H), 2.29 (t, ] = 5.4 Hz, 2H), 1.93 (m, 2H), 1.84 (m, 2H), 1.60 (m,
2H) - LC-MS :m/z  (M+H) = 615.8

N,N'-(5,5-((18,3S)- B Cke-1,3- ) &#(1,3,4- I8 - g-5,2- 56)) & 2-(Flt:
[d][1,3] = SHEBR kA 5-25) Z %) (86)

~o o™
; N-~n N-N okg
HN,quh,,_ OAS%H
ek EY) 37 MHIE -
HNMR (&{f5-d) &:6.98 (s, 2H), 6.89 - 6.94 (m, ] = 7.8 Hz, 2H), 6.69 - 6.73
(m, J = 8.0 Hz, 2H), 5.89 (s, 4H), 3.93 (s, 4H), 3.56 - 3.64 (m, 2H), 249 (1, ] =54
Hz, 2H), 2.02 - 2,10 (m, 2H), 1.99 (m, 2H), 1.76 - 1.82 (m, 2H) - LC-MS : m/z
(M+H) = 607.8
N,N“(5,5'-((18,38)-BR k- 1,3- 55 &8 (1,3,4- 8 —0k-5,2- — ) &R (2-(4-78,

Qj O)L—Q

fe P efu &) 37 M1 -

"HNMR (DMSO-ds) & 12.70 (s, 2H), 7.36 (dd, ] = 8.6, 5.6 Hz, 4H), 7.16 (1, ]
= 8.9 Hz, 4H), 3.81 (s, 4H), 3.43 - 3.51 (m, 2H), 2.29 (1, ] = 5.6 Hz, 2H), 1.89 - 1.97
(m, 2H), 1.85 (m, 211, 1.57 - 1.64 (m, 2H) - LC-MS : m/z  (M+H) = 555.7

N,N'-(5,5-((18,38)-BR . fc-1,3- — ) 88 (1,3,4-188 15,2 — H0)) &8 (2-(2,6-
TRFE) Z ) (86)

O
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;I_Q -~N
F N

F F
0
VI AT
HN-K N, &/ NH

ErEesy) 37 M -

H NMR (DMSO-ds) &6:12.83 (br. s., 2H), 7.42 (m, 2H), 7.12 (1, ] = 7.9 Hz,
4H), 3.93 (s, 4H), 3.47 - 3.54 (m, 2H), 2.31 (t, ] = 5.6 Hz, 2H), 1.89 - 1.99 (m, 2H),
1.80 - 1.89 (m, 2H), 1.58 - 1.67 (m, 2H) - LC-MS : m/z  (M+H) =591.7

N,N'-(5,5-((18,3S)-BR . ke-1,3- ) & (1,3,4- Mg -5,2- " KL)) &8 (2-(2-HH
SEFE) ZHE) 42)

o
Iy 4

Q
HN"“(NS*E,/" Nﬂ ”SN%” (e
T2 Pl &) 37 HHE]

'H NMR (DMSO-ds) & : 12,59 (s, 2H), 7.24 - 7.30 (m, 2H), 7.21 (dd, J = 7.5,
1.6 Hz, 2H), 6.98 (d, T = 7.9 Hz, 2H), 6.88 - 6.93 (m, 2H), 3.78 (s, 4H), 3.74 (s, 6H),
3.49 (m, 2H), 2.30 (t, T = 5.7 Hz, 2H), 1.91 - 1.99 (m, 2H), 1.79 - 1.87 (m, 2H), 1.59
- 165 (m, 2H) - LC-MS :m/z  (M+H) = 579.7 -

N,N'-(5,5-((18,3S)-BR - 1,3- —FE)EE(1,3,4- R —WE-5,2- — L) EE(2-(3- &

ZRFE) L) (43)
C"Q,f &c.
w3, O)NL:%M
rEFp el &y 37 HHIE -
'HNMR (DMSO-ds) & : 12.73 (s, 2H), 742 (s, 2H), 7.34 - 7.38 (m, 4H), 7.27 -
731 (m, 2H), 3.84 (s, 4H), 3.43 - 3.52 (m, 2H), 2.30 (t, J = 5.6 Hz, 2H), 1.89 - 1.98
(m, 2H), 1.77 - 1.8 (m, 2H), 1.57 - 1.65 (m, 2H) = LC-MS: m/z - (M+H) = 587.6
N,N'-(5,5-((18,3S)- R O be- 1,3- —55)8E(1,3,4- M —ME-5,2- — F0))&E(2-(3-HH
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FERE) L) (44)
\O/Q,/(O & o
Oy
ek &Y 37 M -

'H NMR (DMSO-ds) 6:12.69 (s, 2H), 7.24 (t, ] = 7.9 Hz, 2H), 6.91 (d, T = 2.1
Hz, 2H), 6.89 (d, ] = 7.6 Hz, 2H), 6.84 (dd, J = 8.2, 2.1 Hz, 2H), 3.77 (s, 4H), 3.74 (s,
6H), 3.47 (dt, J = 11.2, 5.7 Hz, 2H), 2.29 (t, ] = 5.7 Hz, 2H), 1.88 - 1.98 (m, 2H),
1.76 - 1.86 (m, 2H), 1.54 - 1.65 (m, 2H) = LC-MS : m/z  (M+H) =579.7

NN-(5,5-((18,38)- B L be-1,3- ) 88 (1,3,4- I ME-5,2- ) &8 (2-(4-H
SRR ZHD) (52)

Z:2 O O
NN M MLQ
{ /
AN, O)\S%H

Er &Y 37 HHE -

'"HNMR (DMSO-ds) &:12.67 (s, 2H), 7.24 (d, ] = 8.8 Hz, 4H), 6.89 (d, ] = 8.5
Hz, 4H), 3.73 (s, 6H), 3.72 (s, 4H), 3.43 - 3.50 (m, 2H), 2.29 (t, ] = 5.9 Hz, 2H), 1.89
- 2.00 (m, 2H), 1.78 - 1.87 (m, 2H), 1.55 - 1.66 (m, 2H) - LC-MS : m/z  (M+H) =
579.7

N,N'-(5,5-((18,38)- R - 1,3- — )& (1,3,4- R —4-5,2- " F0)EE(Q2-(2- &

ZH) BRI (51)
;:2 O (@] ; -(\
N-N N-N
Cl HN’(Sj/,,. \>__N cl

ol
EFEsy-&% 37 #HlA] -

'H NMR (DMSO-ds) &: 12,77 (s, 2H), 7.41 - 7.48 (m, 4H), 7.29 - 7.37 (m,
4H), 4.00 (s, 4H), 3.45 - 3.54 (m, 2H), 2.30 (t, ] = 5.4 Hz, 2H), 1.91 - 1.99 (m, 2H),

125



1629268

178 - 1.88 (m, 2H), 1.56 - 1.68 (m, 2H)  LC-MS :m/z  (M+H) = 587.6 «
N,N'-(5,5((18,38)-BR Tl - 1,3- —5)BE(1, 3,4-188 15,2 —HL))EE(2-(4-&,
E) Z M) (50)

Cl Cl

g

Q
e
\ !
a8,

2 Eifb e 37 #IE -

'H NMR (DMSO-ds) &: 12.73 (s, 2H), 7.40 (d, ] = 8.8 Hz, 4H), 7.35 (d, ] =
8.8 Hz, 4H), 3.82 (s, 4H), 3.42 - 351 (m, 2H), 2.29 (t, J = 5.6 Hz, 2H), 1.89 - 1.99
(m, 2H), 1.77 - 1.87 (m, 2H), 1.55 - 1.66 (m, 2H) « LC-MS :m/z  (M+H) = 587.6

N,N'-(5,5'-((1S,38)- B - 1,3- ) (1,3, 4- T - 5,2- — 35)) &8 (2-CE
d[1,3] = SEHEER e M-4-2E) ZREHE) (218)

ey ot P
Y, d S

s Et) 37 A5

HNMR (& {h-d) 6:6.78 - 6.84 (m, 6H), 5.99 (s, 4H), 3.98 (s, 4H), 3.55 -
3.61 (m, 2H), 2.45 (t, T = 5.4 Hz, 2H), 2.02 (m, 2H), 1.92 (m, 2H), 1.74 (m, 2H) -
LC-MS :m/z (M+H)=607.7 »

N,N'-(5,5'-((18,3S)-BR C fe-1,3- —F) (1,3, 4- 8 —M-5,2- — F0)EE(2-(3-(FF
FEEREE) ) Z B (54)

MeO,8 o) o SO, Me
HN \ | N
s) ds H

s E) 37 I -
' NMR (DMSO-ds) 6: 12,78 (s, 2H), 7.92 (s, 2H), 7.83 - 7.88 (d, ] = 7.6 Hz,
2H), 7.57 - 7.73 (m, 4H), 3.97 (s, 4H), 3.43 - 3.51 (m, 2H), 3.22 (s, 6H), 2.30 (¢, ] =
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5.5 Hz, 2H), 1.90 - 1.98 (m, 2H), 1.76 - 1.88 (m, 2H), 1.55- 1.65 (m, 2H) - LC-MS:
m/z  (M+H) = 675.7
N,N'-(5,5"-((18,38)-ER 2 foe-1,3- — BR)88(1,3,4-IE — k-5 2- — F0)) &8 (2-(4-(HH

HEREREEE) ) Z i) (66)
2P e E) 37 1 -

'"H NMR (DMSO-ds) 6:12.80 (s, 1H), 7.90 (d, ] = 8.3 Hz, 4H), 7.60 (4,7 = 8.3
Hz, 4H), 3.96 (s, 4H), 3.46 (m, 2H), 3.20 (s, 6H), 2.30 (t, ] = 5.5 Hz, 2H), 1.92 (m,
2H), 1.83 (m, 2H), 1.61 (m, 2H) < LC-MS :m/z  (M+H) = 675.7
NJN'-(5,5-((18,38)- B - 1,3- 6 88(1,3,4- M8 —Ng-5,2- — ) &8 (2-(2-FH
SR Z D (70)
5 5
e

TS A 37 I

HNMR (DMSO-de) 6:12.59 (s, 2H), 7.27 (t,J = 7.7 Hz, 2H), 721 (d,1 =75
Hz, 2H), 6.98 (d, J = 8.3 Hz, 2H), 6.85 - 6.94 (m, 2H), 3.78 (s, 41D), 3.74 (s, 6H),
349 (m, 2H), 2.30 (t, J = 5.5 Hz, 2H), 1.90 - 1.98 (m, 2H), 1.84 (m, 2H), 1.63 (m,
2H) - LC-MS :m/z  (M+H) = 579.7

N,N-(5,5-((1S,38)-BR . be-1,3- — )& (1,3 4- B M-5,2- — ) &E(2-(3-H
SHREIDZ B (7))

\0 0 o) o
AR

HN \ ! N

s) "-.O)*s H

et 37 M -
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'"HNMR (DMSO-ds) &: 12,68 (s, 2H), 7.25 (t, ] = 7.7 Hz, 2H), 6.8-6.91 (m,
4H), 6.84 (d, ] = 7.5 Hz, 3H), 3.77 (s, 4H), 3.75 (s, 6H), 2.29(t, ] = 5.4 Hz, 2H), 1.91
(m, 2H), 1.84 (m, 2H), 1.61 (m, 2H) < LC-MS : m/z - (M+H) = 579.7

N,N-(5,5-((18,38)-BR - 1,3- ) 88 (1,3 ,4- I8 —IAE-5,2- ) & (2-(2- &,

FIREL) ZHERT) (72)
NC HN—-(Z){\],,‘. I\I]—SN%H CN
RS 37 HHIE -

"H NMR (DMSO-ds) &: 12.86 (s, 2H), 7.85 (d, ] = 7.8 Hz, 2H), 7.70 (¢, T = 7.7
Hz, 2H), 7.56 (d, J = 7.5 Hz, 2H), 7.46 - 7.54 (m, 2H), 4.11 (s, 4H), 3.4 - 3.53 (m,
2H), 2.32 (t, T = 5.1 Hz, 2H), 1.89 - 2,01 (m, 2H), 1.78 - 1.88 (m, 2H), 1.58 - 1.67 (m,
2H) - LOMS:m/z (M+H) = 569.7 -

N,N'-(5,5-((18,38)-BR Tl bve-1,3- R B8 (1,3,4- 1 —R-5,2- — L)) & (2-(3- 1,

FEER) ZHEHE) (73)

HN'"QSWLE,," Oif ;{%H

Rk E¥) 37 MIA -

'H NMR (DMSO-ds) 6: 12.75 (s, 2H), 7.79 (s, 2H), 7.76 (d, ] = 7.5 Hz, 2H),
7.67 (d, ] =7.8 Hz, 2H), 7.56 (t, ] = 7.8 Hz, 2H), 3.92 (s, 4H), 3.45 - 3.51 (m, 2H),
2.30 (t, J = 5.5 Hz, 2H), 1.90 - 1.99 (m, 2H), 1.80 - 1.88 (m, 2H), 1.62 (m, 2H) -
LC-MS:m/z (M+H) =569.7 -

N,N“(5,5-((18,38)- B O Fe-1,3- ) 8E(1,3 4- 1 —H-5,2- —F)EE(2-(4-
EIRE) L M) (74)

0 0
y N NN
\ |
4 N'{s) 'O/\s%ﬁ
NG CN
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R et g 37 HHE -

'HNMR (DMSO-ds) &: 12.77 (s, 2H), 7.81 (d,J = 83 Hz, 4H), 7.53 (d, ] =
8.3 Hz, 4H), 3.94 (s, 4H), 3.46 (m, 2H), 2.29 (t, J = 5.5 Hz, 2H), 1.92 (m, 2H), 1.83
(m, 2H), 1.61 (m, 2H) - LC-MS:m/z. (M+H) = 569.7 =

N,N'-(5,5'-((15,38)-ZR - 1,3- ) 88 (1, 3 4- I —ME-5,2- B B (2-(2-(=

2 EE)FE) 2D (75)
FCO HN—*(’Z_){\I,"" Nﬂ —SN%H % ;OCF3
MR85 37 ] -

HNMR (DMSO-ds) &:12.77 (s, 2H), 7.50 (d, ] = 7.5 Hz, 2H), 7.41 - 7.47 (m,
2H), 7.27 - 741 (m, 4H), 3.82 - 4.10 (s, 4H), 348 - 3.51 (m, 2H), 2.31 (¢, ] = 5.4 Hz,
2H), 1.89 - 2.01 (m, 2H), 1.76 - 1.88 (m, 2H), 1.62 (m 2H) - LC-MS :m/z  (M+H) =
687.7

N,N'-(5,5'-((18,38)-BR = 5E-1,3- —FE ) BE(1,3,4-18 k.5 2. —FNEEQ-(B-(=
U S E)FE) ZBEED (219)

OCF, He%e

o L9
w3, OISMH

ek &Y 37 #E1E] -

'"HNMR (&(f-d) 6:7.40-7.44 (d,] =78 Hz, 2H), 7.38 (s, 2H), 7.32 (1, ] =
7.9 Hz, 2H), 7.09 - 7.12 (d, ] = 8.3 Hz, 2H), 4.08 (s, 4H), 3.61 (m, 2H), 2.51 (¢, ] =
5.4 Hz, 2H), 2.07 (m, 2H), 1.99 (m, 2H), 1.78 (m, 2H)  LC-MS : m/z (M+H) =
687.9 -

N,N-(5,5-((1S,38)- B - 1,3- 4 88 (1,3,4- I8 —p-5,2- — H0)) 88 2- 0
FE L) (83)
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O Q

\ {
"N s) O/\s H

R &Y 37 MHlH -

'H NMR (DMSO-ds) 6: 1270 (s, 2H), 7.22 - 7.26 (m, 2H), 7.16 - 7.20 (m,
4H), 7.10 - 7.16 (m, 2H), 3.84 (s, 4H), 3.44 - 3.52 (m, 2H), 2.30 (t, ] = 5.4 Hz, 2H),
2.27 (s, 6H), 1.89 - 2.01 (m, 2H), 1.76 - 1.88 (m, 2H), 1.56 - 1.66 (m, 2H) - LC-MS :
m/z  (M+H) =547.7

N,N'-(5,5'-((18,38)-EE . 5E-1,3- T H 88 (1,3,4- I k.5 2- — FNEEQ-2-(=
)R ZKEE) (82)

O Q
/A -NC R
FS C. HN ”4«8,{3]”" NU 8}-“” C Fg

TR Eafa ¥ 37 A8IH -

'H NMR (DMSO-ds) &: 1275 (s, 2H), 7.72 (b.s.. 2H), 7.55 - 7.67 (m, 6H),
3.95 (s, 4H), 345 - 3,51 (m, 2H), 2.29 (t, ] = 5.6 Hz, 2H), 1.88 - 2.04 (m, 2H), 1,74 -
1.88 (m, 2H), 1.62 (m, 2H) « LC-MS : m/z  (M+H) = 655.8 -

NN-(5,5"((18,38)-BR 450~ 1,3- k)8 (1,3,4- 18 —k-5,2- — BE) & (2-(3-(Z
FR B ) Z B ) (35)

0 0
N-N N-N
HN—4 Y, DN
N S S H ;
N N
/ \

Rt E¥ 37 HHFE -

'HNMR (DMSO-ds) 6: 12,66 (s, 2H), 7.12 (t, ] = 7.9 Hz, 2H), 6.71 (s, 2H),
6.57 - 6.65 (m, 4H), 3.70 (s, 4H), 3.43 - 3.50 (m, 2H), 2.88 (s, 12H), 2.30 (d, T = 5.1
Hz, 2H), 1.88 - 1.97 (m, 2H), 1.77 - 1.88 (m, 2H), 1.56 - 1.63 (m, 2H) « LC-MS: m/z
(M+H) = 605.8 °

N,N-(5,5-((18,38)-BR T A5-1,3- Z 20 8E(1,3,4- 8 5,2 1) 88 (2-(2-58,
FE) ZHHE) 8T
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Qo i
Nl S, S
s O/Ls i

B &% 37 M -

"H NMR (DMSO-ds) & 12,75 (s, 2H), 7.32 - 7.42 (m, 4H), 7.15 - 7.22 (m,
4H), 3.90 (s, 4H), 3.44 - 3.54 (m, 2H), 2.30 (t, ] = 5.8 Hz, 2H), 1.89 - 1.98 (m, 2H),
1.80 - 1.89 (m, 2H), 1.59 - 1.67 (m, 2H) » LC-MS :m/z  (M+H) = 555.7

N,N'-(5,5-((1S,38)- B Ot 1,3- — )8 (1,3,4-HE 5,0 —H)NEEQ-(2- B
WEEFEE) ) 92)

> X
Qj NN N-N O)ﬁ
ALY, O)LS%Q

R e &Y 37 /A -

'H NMR (8(5-d) §:10.35 (br. s., 2H), 7.26 - 7.28 (m, 4H), 7.22 - 7.28 (m,
4H), 691 - 6.94 (m, 4H), 4.73 (septet, J = 6.0 Hz, 2H), 3.85 (5, 4H), 3.49 - 3.56 (m,
2H), 244 (1, T = 4.8 Hz, 2H), 1.92 - 2.03 (m, 4H), 1.72 - 1.76 (m, 2H), 1.43 (d, ] =
59 Hz, 12H) « LC-MS :m/z  (M+H) = 635.8

NN'-(5,5-((18,38)-BR Cbe-1,3- k)88 (1,3,4- 18 —p-5,2- — H)EE(2-(3- 12
WEEEE) ZEi) O1)

L o
o] O)_Q
SIS
HN"<S . O)L 5%”

s &9) 37 M -

T NMR (&{f-d) 6:7.15-7.21 (m, 2H), 7.01 - 7.04 (m, 4H), 6.74 - 6.78 (m,
2H), 445 - 4.53 (m, 2H), 3.99 (s, 4H), 3.57 - 3.63 (m, 2H), 2.52 (t, ] = 4.8 Hz, 2H),
2.08 (m, 2H), 2.00 - 2.05 (m, 2H), 1.81 (m, 2H), 1.28 (d, J = 6.2 Hz, 12H) - LC-MS :
m/z  (M+H) =635.9
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N,N'-(5,5-((18,3S)-BR Ce-1,3- —55) (1, 3,4- 18 —Ma-5,2-— )y (2-(3- 1%
FE) ZIEHE) (220)

stk &) 37 MM -

'H NMR (&f-d) 6: 7.66 (s, 2H), 7.40 (d, ] = 7.8 Hz, 2H), 7.34 - 7.37 (m,
2H), 7.13 - 7.17 (m, 2H), 3.98 (s, 4H), 3.62 (m, 2H), 2.54 (¢, T = 5.0 Hz, 2H), 2.08 (m,
2H), 2.00 - 2.05 (m, 2H), 1.80 (m, 2H) » LC-MS : m/z  (M+H) = 674.9

N,N'“(5,5-((18,3S)-Br . e-1,3- ) & (1,3,4-1 —Mk-5,2- ))& (2-fif FH

LRI (111)

HN— 1 i
#{s)’"« §° H

2 sl 37 48 -

'"H NMR (DMSO-ds) &: 12,72 (s, 2H), 7.23 - 7.25 (m, 2H), 7.14 - 7.17 (m,
6H), 3.84 (s, 4H), 3.45 - 3.50 (m, 2H), 2.30 (1, ] = 5.8 Hz, 2H), 2.26 (s, 6H), 1.88 -
1.96 (m, 2H), 1.81 - 1.88 (m, 2H), 1.58 - 1.64 (m, 2H) - LC-MS : m/z  (M+H) =

547.7
NN'(5,5-((1,38)- B L A5-1,3- ) (1, 3,4- 1 15,0 — 3) 8 2-2,3-
" REEREE) ) (112)
O— -0
/ \
L8,
T2 e &Y 37 MIE] -

'H NMR (&{F-d) 6:7.00-7.05 (m, 2H), 6.88 (d, J = 8.1 Hz, 2H), 6.91 (d, ]
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= 6.7 Hz, 2H), 3.9 (s, 4H), 3.86 (s, 12H), 3.48 - 3.55 (m, 2H), 241 (1, ] = 5.2 Hz,
2H), 1.87 - 2.01 (m, 4H), 1.68 - 1.76 (m, 2H) - LC-MS : m/z  (M+H) = 639.8

N,N'-(5,5-((18,38)-BR O be-1,3- —5E)8E(1, 3,4-188 45,2 —55) 88 (2-(6-H
SENEmE-3-3) ZHEED (221)

-0 o~

il 3,

2R s a) 37 ] -

'"HNMR (DMSO-ds) 6 8.21 (s, 2H), 7.70 (dd, J = 8.6, 2.1 Hz, 2H), 6.70 (d, J
= 8.3 Hz, 2H), 3.97 (s, 4H), 3.88 (s, 6H), 3.56 - 3.62 (m, 2H), 2.50 (t, ] = 5.4 Hz, 2H),
2.06 (m, 2H), 1.98 (m, 2H), 1.78 (m, 2H) - LC-MS : m/z  (M+H) = 581.8

NN'“(5,5-((18,38)-ER i e-1,3- ) (1,3, 4- 18 k-5, 380 &8 (2- (el

-2-35) ZEiE) (59)
Cﬁjw—(’ ,.\ O,L ;\Jj
B g e 37 M -

"HNMR (DMSO-ds) &:12.74 (br. s., 2H), 7.43 (d., 2H), 7.01 (br. s., 4H), 4.05
(s, 4H), 3.49 (m, 2H), 2.31 (br. s., 2H), 1.94 (m, 2H), 1.86 (m, 2H), 1.62 (m, 2H) °
LC-MS :m/z  (M+H) =531.6

N,N'-(5,5-((1S,3S)-FR 2 e-1,3- — )88 (1,3,4-E 5 2 — ) (Q-(maEns

-4-F) ZIRE) (222)
HN’{\JN : J\N’—S%NH
ety 37 #81H -

T NMR (&ff-d) 6:8.88(d, J=1.9Hz, 2H),7.37- 742 (d, ] = 1.9 Hz, 21),
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422 (s, 4H), 3.55 - 3.61 (m, 2H), 2.47 (1, ] = 5.4 Hz, 2H), 2.03 (d, ] = 5.4 Hz, 2H),
1.93-1.98 (m, 2H), 1.71 - 1.77 (m, 2H) - LC-MS :m/z  (M+H) = 533.6

N,N-(5,5-((18,35)-BR 2 - 1,3- — ) &8(1,3,4- I —&k-5,2- )82 (2-(3-H
H: FEE-5-H) Z i) (30)

N7 N
bi_«o oyﬁ
N~p N-N
HN—‘qu% Ji s>~NH

sk &9 37 M -

'"H NMR (8{5-d) 6:6.24 (s, 2H), 4.26 (s, 4H), 3.60 (s, 2H), 2.49 (¢, ] = 4.8
Hz, 2H), 2.28 (s, 6H), 2.07 (m, 2H), 1.99 (m, 2H), 1.78 (m, 2H) » LC-MS : m/z
(M+H) = 529.7 -

Non N-N
N Y, (u SN BB A ON
O O \
-N N-N / f N- - $ =
HyM M/,ém_,{ 4, Pl \)&mN»\\~~ /NHz G HN rﬁN_’_{'/ /E}J N{ %N»\\ NH
O OO T oo o
\\_/j e Ntgn, B i? r K
1;1 :'E\

FER A T NN-(5,5-((18,39)- B2 57-1,3- ZF) (1,3 4-8 —"¢-5,2-—H))
BQ-Q-REFER) ZHI) (57)

Re et

AL EYI 37 -

'HNMR (DMSO-ds) 6:12.78 (s, 2H), 8.11 (d, I = 7.6 Hz, 2H), 7.73 - 7.78 (m,
2H), 7.58 - 7.63 (m, 4H), 4.27 (s, 4H), 3.44 - 3.53 (m, 2H), 2.30 (1, ] = 5.7 Hz, 2H0),
1.88 - 1.98 (m, 2H), 1.76 - 1.88 (m, 2H), 1.55 - 1.67 (m, 2H)-LC-MS :m/z  (M+H)
= 609.7
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SSEE B ¢ N,N-(5,5-((1S,35) B El-1,3- — 20) (1,3 4- 1 — 4.5 0 — 3
0 HEHIEE) ZREH) (56)

0 o
H,N g N\
2 HN—'<S N : A SFH NHs

FEEET > # NN-(5,5-((1S,38)- B oe-1,3- —F)EE(1,3,4-18 50—
F)VEEQ-(3-HRZEARE) ZERE) (30 mg > 0.05 mmol ) F1Pd/C (3 mg) REEE
HEREERE 3 /N - SRR SR B2 P AR Y - FRARYFE T
FEHETRUL > SRR hE Y -

'H NMR (DMSO-ds) 6 :12.58 (s, 2H), 7.01 - 7.07 (m, 2H), 6.94 - 7.00 (m, 2H),
6.66 (d, ] = 7.0 Hz, 2H), 6.50 - 6.57 (m, 2H), 5.03 (b, 4H), 3.65 (s, 4H), 3.45 - 3.50
(m, 2H), 2.30 (t, ] = 5.3 Hz, 2H), 1.90 - 2.00 (m, 2H), 1.79 - 1.88 (m, 2H), 1.57 -
1.64 (m, 2H) » LC-MS :m/z  (M+H) = 549.7

HER C  NN-(5,5-((18,38)-FR L be-1,3- — 5588 (1,3 4-E k.5 0. — 5L))
(-2 Z BT ZERIE) (55)

) (v}
QM Now ) NI O
YNd HN“«Q‘B ’E j/““[ e}ku bNh{

TEZET > B2 (11.5mg » 0.19 mmol ) ~ HATU (72.6 mg » 0.19 mmol )
Fe N-ZFE-N-FEPNEF-2-fF (26.5mg » 0.20 mmol) F5 N,N- —FRELFgERE (2
ml) PEGERARIT 15 7388 - BRI NN-(5,5-((1S,38)- B2 Ck-1.3- ZF)
(1,3,4-18 -5, 2- — Ho)) R (2- (Q-Rt B A ZfRRE) (35 mg > 0.06 mmol) ifsy
TEEMRE - BEEYEIACK (10 ml) v SBIETTE - BEHHEY - HE
VIFE I ATHE TR TR - B RIFTAREREYD -

'H NMR (DMSO-ds) &6: 12,61 (s, 2H), 9.45 (s, 21, 7.38 (d, J = 7.6 Hz, 21),
7.23 - 7.32 (m, 4H), 7.11 - 7.20 (m, 2H), 3.83 (s, 4H), 3.47 (m, 2H), 2.30 (1, ] = 5.6
Hz, 2H), 2.03 (s, 6H), 1.94 (m, 2H), 1.84 (m, 2H), 1.62 (m, 2H) - LC-MS : m/z
(M+H) = 633.7
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NN NN 0 N N g
HN-L B, : S Ny T A Jﬁwg b W )HQ\ FHe
- N, RN ) H —_—
Qi \\'j Cﬁ\ NO,

L, ;-’-w f34]

Q
N~ N
HN"{/ ,3 S>~_ ﬁe HN*{ g ‘\5 %g
5 s
H;,N AGHN O/\ NHAC

FER A 1 NN-(5,5-((18,38)- BT 5 1,3- —F0) 88(1,3,4- B —E-5,0- — )
BQ-G-IREFE) L) (69

’6&;—{ 3, (T& }H}b

RFELNLEY 37 -

'H NMR (DMSO-ds) &: 12.79 (s, 2H), 8.25 (s, 2H), 8.16 (d, ] = 8.3 Hz, 2H),
7.19 (d, I = 7.5 Hz, 2H), 7.65 (t, ] = 7.9 Hz, 2H), 4.02 (s, 4H), 3.48 (m, 2H), 2.30 (d,
] = 5.4 Hz, 2H), 1.89 - 2.00 {(m, 2H), 1.83 {m, 2H), 1.62 (m, 2H) - LC-MS : m/z
(M+H) = 609.7

FER B P NN-(5,5- ((1S,38)-3RTH%-1,3- 228 (1 3 4-HE1k-5,2-— )
BQ-G-HEXE) LB (53)

o o)
s sxs*i‘f}‘
¥ i
HN’{SJ e, s 5&
H QN NH 9

EFEEY 56 tHE -

'H NMR (DMSO-ds) 6: 12.64 (s, 2H), 6.95 {t, ] = 7.8 Hz, 2H), 6.51 (s, 2H),
6.40 - 6.47 (m, 4H), 5.07 (s, 4H), 3.61 (s, 4H), 3.48 (m, 2H), 2.30 (t, ] = 5.6 Hz, 2H),
1.92 (m, 2H), 1.75 - 1.88 (m, 2H), 1.62 (m, 2H) - LC-MS : m/z - (M+H) = 549.7

FER C 1+ NN-(5,5-((18,38)- T 7-1,3-—F) 8 (1,3 4-HE 1E-5,2-—8))
BQ-G-ZBEETE) L) (65

dﬁﬁ ¥, O; }w}b
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BFEbaY) 55 ME -

H NMR (DMSO-ds) 6 12.73 (s, 2H), 9.94 (s, 2H), 7.54 (s, 2H), 7.50 (d, ] =
8.1 Hz, 2H), 7.24 (t, ] = 7.8 Hz, 2H), 6.94 - 7.03 (d, ] = 7.5 Hz, 2H), 3.76 (s, 41),
3.43-3.52 (m, 2H), 2.30 (t, ] = 5.6 Hz, 2H), 2.03 (s, 6H), 1.90 - 1.98 (m, 2H), 1.77 -
1.89 (m, 2H), 1.57 - 1.65 (m, 2H) - LC-MS : m/z  (M+H) = 633.8

N,N'-(5,5-((1S,3S)- B - 1,3- —F5)EE(1,3 4- M —WE-5,2- —F0)&E(2-(4-18

FATE) 2B (64)
&N%NS-){\I O}N': }‘H: E
RS &) 37 AHE -

'H NMR (DMSO-ds) &: 12,81 (s, 2H), 8.20 (d, J = 8.6 Hz, 4H), 7.61 (d, ] =
8.6 Hz, 4H), 4.01 (s, 4H), 3.40 - 3,55 (m, 2H), 2.29 (t, ] = 5.6 Hz, 2H), 1.89 - 1.99
(m, 2H), 1,77 - 1.88 (m, 2H), 1.55 - 1.66 (m, 2H) * LC-MS :m/z  (M+H) = 609.7 -

N,N'-(5,5"((18,38)-BR 48~ 1,3- —358) 88 (1,3,4- M — -5, — 6)) 88 (2-(4- &
Rl ) Z BRI (106)

o] Q
LY, -
HN
>$O

rEFrEfl & 55 HAIE -

'HNMR (DMSO-ds) 6:12.67 (s, 2H), 9.93 (s, 2H), 7.52 (d, J = 8.6 Hz, 4H),
723 (d, ] = 8.3 Hz, 4H), 3.74 (s, 4H), 3.44 - 3.49 (m, 2H), 2.29 (t, ] = 5.5 Hz, 2H),
2.03 (s, 6H), 1.90 - 1.97 (m, 2H), 1.76 - 1.86 (m, 2H), 1.51 - 1.65 (m, 2H) - LC-MS :
m/z (M+H)=633% -

NH
~
o
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N-pg N-N
HN—L B, L _PNH, N
s S 74 N\ O O -
N, =, CO.H Qf\\’l( Ny N-N 7Ny
s T w8, i
e HFELA 8
Woih 4
L N Nes
T EB fx Om

0
N-py n-N \_/
HN-—C | S-NH
<N -
i 455 80

HBR A ¢ 2B, 2E)}-NN-(5,5'((18,38)-BR T 5%-1,3- )88 (1,3,4- 8 —Hk-5,2-
0 & (3-(LnE-2-F5) ZEERE) (45)

RSy 37 F8E -

'H NMR (DMSO-de) &: 12.82 (s, 2H), 8.69 (d, J = 4.7 Hz, 2H), 7.90 (1d, J =
7.8, 1.8 Hz, 2H),7.79 (d, T = 15.4 Hz, 2H), 7.70 (d, ] = 7.8 Hz, 2H), 7.44 (dd, T = 7.1,
5.2 Hz, 2H), 7.38 (d, T = 15.4 Hz, 2H), 3.52 - 3.59 (m, 2H), 2.37 (t, ] = 5.4 Hz, 2H),
1.96 - 2.05 (m, 2H), 1.88 - 1.96 (m, 2H), 1.64 - 1.71 (m, 2H) ;LC-MS : m/z  (M+H)
= 545.7

SR B P NN-G,5-((1S,35)- BT f2-1,3- 288 (1,3 4-E -5, 0-— )
SB(G-(hne-2-2) WEERR) 80)

' -
Q\‘Siw«";}; (f"':\:%é‘f@

1 50 mg & 45 WIBTRIERERY 2 mL #9 MeOH o « %500 5 mg #9 PA/C
i B ERRER IR R S0 30 7082 - FEREEETBIENIENE - S2EEL
&7 80 -

'H NMR (&{f-d) &:8.59(d, T =4.6Hz, 2H), 7.64 (td, ] = 7.7, 1.4 Hz, 2H),
7.27 (d,T=7.7Hz 2H), 7.18 (dd, T = 7.3, 5.1 Hz, 2H), 3.55 (d, ] = 5.6 Hz, 2H), 3.27 -
332 (m, 4H), 3.11 - 3.17 (m, 4H), 2.43 (t, ] = 5.4 Hz, 2H), 1.94 - 2.03 (m, 4H), 1.74
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(m, 2H) « LC-MS :m/z  (M+H) = 549.7
{4 291 ~ 292 ~ 295 ~ 370 ~ 371 ~ 380 K 352 R LA &% 37 28I
7 B
NN-(5,5-((1538)- B Jeke-1,3- 50 88 (1,3,4-8 T k-5,2- —56))#E(2-(2-FH
SETH) ZHED (291)

%/ﬁ)@)\ L@

'H NMR (DMSO-ds) 6: 7.14 - 7.32 (m, 4H), 6.85 - 7.03 (m, 4H), 3.54 - 3.83
(m, 12H), 239 (¢, ] = 7.7 Hz, 2H), 2.32 (m, 2H), 1.99 (m, 2H) - LC-MS : m/z
(M+H) = 565.5

N,N'-(5,5'((18,38)- Rk Ae-1,3- ) B (1,3,4-E —WE-5,2- —F)) B8 (2-(3-(—
PR R ) ) Z i) (292)

Sy

MN/
€ - - ﬁ ; )
Q/‘(Hi;\ingﬁ&u

'"HNMR DMSO-ds) & 12,66 (br. s., 2H), 7.11 (1, T = 7.8 Hz, 2H), 6.70 (s,
2H), 6.61 (t, ] = 6.0 Hz, 4H), 3.72 - 3.82 (m, 6H), 2.88 (s, 12H), 2.38 (t, ] = 7.7 Hz,
2H), 2.29 (m, 2H), 1.93 (m, 2H) « LC-MS : m/z  (M+H) = 591.5

N.N'-(5,5-((18,38)-Bkike-1,3- 5588 (1,3,4- —k-5,2- — ))& (2-(6-HF
SENnE-3-2) ZBifE) (295)

o O~
TN 2
[\
u*s)""'Q*s)\u

'H NMR (DMSO-ds) 6: 1271 (s, 2H), 8.09 (d, ] = 1.9 Hz, 2H), 7.65 (dd, J =
8.6, 2.4 Hz, 2H), 6.80 (d, J = 8.6 Hz, 2I), 3.83 (s, 6H), 3.77 (s, 4H), 3.74 (m, 21D,
2.38 (t, J = 7.8 Hz, 2H), 2.24 - 2.34 (m, 2H), 1.89 - 2.02 (m, 2H) - LC-MS : m/z
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(M+H) = 567.8
(2R,2R)-N,N™-(5,5((1S,3S)-BR T ht-1,3- ) E(1,3,4- 08 —d-5,0- — L))

(QQ-FRE-2-FH Z %) (370)
O O»\Q
>\—JQ‘ N~N N-N
oS HN’«S A, : J S>~NH OH

'H NMR (&{f-d) 6:7.51(d, ] = 6.2 Hz, 4H), 7.19 - 7.34 (m, 6H), 5.55 (s,
2H), 3.51 (s, 2H), 2.32 (t, ] = 5.5 Hz, 2H), 1.95 (m, 2H), 1.88 (m, 2H), 1.63 (m, 2H) ;
LC-MS:m/z (M+H)=551.2

(28,2'S)-N,N'-(5,5'((18,38)-FR L -1,3- ) BE(1,3,4-158 k.5 0 — L))

(-8R 2-FH 2 BRIE) (371)

O o
N=~N NN
HO HN"QS,L,, O)LQ‘NH b

'H NMR (&(5-d) 6 :7.50 (d, ] = 5.6 Hz, 4H), 7.24 - 7.33 (m, 6H), 5.55 (s,
2H), 3.53 (m, 2H), 2.36 (t, J = 5.5 Hz, 2H), 1.95 (m, 2H), 1.86 (m, 2H), 1.65 (m,
2H) : LC-MS :m/z (M+H) =551.5

N,N'-(5,5-((18,38)- B L f5e- 1,3- - BR) B8 (1,3,4- 8 k- 5,2- B0 BE(3- AR5
-2- L) (380)

0 o
N‘N N’N
AN, I D~NH
OH S S HO

"HNMR (&{f5-d) 6 :7.39 (m, 4H), 7.20 (m, 6H), 4.39 (m, 2H), 431 (m, 2H),
391 (m, 2H), 3.72 (m, 2H), 2.50 (1, J = 5.5 Hz, 2H), 2.08 (m, 2H), 1.96 (m, 2H),
1.78 (m, 2H) : LC-MS : m/z  (M+H) = 579.2

N,N-(5,5-((18S,3S)-BR 2 be-1,3- — BE) 88 (1,3,4-E — -5 0- — EL)EE(2-(3-&,
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SERHEL) ZNE) (352)

NC CN

'H NMR (DMSO-ds) 6 :12.76 (s, 2H), 7.79 (s, 2H), 7.76 (d, ] = 7.8 Hz, 2H),
7.65-7.69 (d, ] = 7.8 Hz, 2H), 7.56 (t, ] = 7.8 Hz, 2H), 3.92 (s, 4H), 3.40 - 3.55 (m,
2H), 2.29 (¢, J = 5.5 Hz, 2H), 1.89 - 2.01 (m, 2H), 1.73 - 1.89 (m, 2H), 1.50 - 1.67 (m,
2H) » LC-MS : mfz  (M+H) = 569.5

NN n-N
HQN”’{Sﬂ,, d >>"‘NH2

OQ o% Q‘ o ﬁo
B 5L HN»{ ) (Y\ >~—NH

FER A ¢ 2-(6-FEEMTE-2-B) ZIRF R

= o

[ENAANE]-78°C ) LDA (18.3 mL » 36.5 mmol) 5% THF (120 mL) thffy
RN IMEAERS THE (15 mL ) sy 2-FF S 5-6-FF BLitnE (1.5 12.2
mmol ) I A FEF&TE-T8 & T EHRIEEY) 2 /Nkf « RO IRREE — FES (1.2
mL » 14.6 mmol) It HAE-78°C THRm&iE#F 15 738 - 7£-78°C T » #5/H H.0 2k
VR IE - AT 2B ZFRZERY AT INEZ I MR BR 7R 3% - TRERYIF
T EETHAL - BRI EREY -

'H NMR (&{f-d) 6:7.55(dd, ] = 83,7.3 Hz, 1H), 6.85 (d, T = 7.3 Hz, 1H),
6.65 (d, I = 8.3 Hz, 1H), 3.92 (s, 3H), 3.77 (s, 2H), 3.74 (s, 3H) e LC-MS : m/z
(M+H) = 182.6

HER B NN-(5,5-((18,35)- B f5E-1,3- 5088 (1,3 4-E k.5, 2-— H))
B0-(6-FHERENLE-2-5) ZBERR) (84)

141



1629268

\ \"" 7\ /
Q“gm-é’ 3, O)C@LNH&

ERRBIRAIEL T » 16 2-(6-FH S EEME-2-5) ZF8 S (128.7 mg
0.71 mmol ) ~ 5,5'-((1S,38)-BR 2 f7e-1,3- B BE(1 3,4-ME MR- 2- %) (50 mg » 0.18
mmol ) ~ fiiREESE (346.1 mg > 1.06 mmol) F4 DMF (3 mL) F IR EYINEE]
130°C » fREF 45 778 - FHESYHER 2 RS £ - B MR AE
Ttk - BRI R LR EY -

'HNMR (DMSO-ds) & 12.70 (s, 2H), 7.60 - 7.76 (m, 2H), 6.98 (d, J = 7.3 Hz,
2H), 6.72 (d, ] = 8.1 Hz, 2H), 3.92 (s, 4H), 3.79 (s, 6H), 3.49 (m, ] = 6.2 Hz, 2H),
2.32 (t, I = 6.2 Hz, 2H), 1.94 (m, 2H), 1.85 (m, 2H), 1.63 (m, 2H) < LC-MS : m/z
(M+H) = 581.7 -

N-ny
HQN"'<S 1; J)i >“ N}‘Ez raEr 118
f @
Be Br'*\ / o Be /{1 e} s Br
Nogy

e a) 84 fHF -
HHBR A+ 2-(6-TBUILNE-2-55) Z B A

f

'HNMR (B f5-d) 6:7.55 (t, 7=7.7 Hz, 1H), 742 (d, I = 7.8 Hz, 1H), 730 d,
J=75Hz, 1H), 3.86 (s, 2H), 3.75 (s, 3H) < LC-MS :m/z  (M+H) =230.2

HER B NN-(G5,5-((1S,38)- BT t-1,3- 28 (1 3 4-ME—4-5,0- —3h))
B2(2-(6-1RNEE-2-5) ZBEfE) (118)

g

'HNMR (DMSO-ds) &: 7.71 - 7.82 (m, 2H), 7.58 (s, 2H), 7.47 (d, ] = 7.5 Hz,
2H), 4.03 (s, 4H), 3.50 (m, 2H), 2.32 (t, ] = 6.4 Hz, 2H), 1.84 - 1.99 (m, 4H), 1.63
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(m, 2H) « LC-MS:mfz (M+H) =677.6 =

&% 223
o HNH(’ %mq
[ THA
L O \
T2 e 84 1B -
S8R A © 2-(-FREENE-2-B) ZBRFE
~o0
()}
i o”

HNMR (&45-d) 6 838 (d, /= 6.0 Hz, 1H), 6.83 (d, /= 2.4 Hz, 1H), 6.73
(dd, /= 6.0 Hz, 2.4 Hz, 1H), 3.85 (s, 3 H), 3.81 (s, 2H), 3.73 (s, 3H) - LC-MS : m/z
182.3 (M+H)

FER B 1 NN-(5,5-((18,38)- B2 5%-1,3- 2% (1,3, 4 g 8-5.2- —H))
BR(-(4-FF AN - 2-5) ZBERD) (223)

-

'H NMR (BEE-do) § 850 (d, /=6.0 Hz, 2H), 6.83 (s, 2H), 6.81 (d, /= 6.0
Hz, 2H), 3.99 (s, 4H), 3.88 (s, 6H), 3.57 (m, 2H), 2.47 (1, /= 5.6 Hz,, 2H), 2.03 -
1.96 (m, 4H), 1.77 (t, /= 5.6 Hz, 2H) « LC-MS ; m/z 581.9 (M+H)

et 224
| \O __{:}f’%, (;f.:;N s/

: ) ~

.r':’nhf“% < ST :}“j’o HEFEe ‘W/ f Nep ) O‘x /}‘ 4
P — - N St
“»}/l ke [ ]/ i
—r

TEFrEfb &% 84 fHE -
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SBE B 1 2-Q-FASFEMETE-4-5E)-N-[5-[(1S,3S)-3-[5-[[2-(2- FF A =N meE -4-
) Z WL R ]-1,3,4-8 k-0 - BE IR L B )-1,3,4- 8 0B R (224)

N4 N

'HNMR (&f5-d) 6:8.11 (d,]=5.1 Hz, 2H), 7.02 (d, ] = 4.6 Hz, 2H), 691
(s, 2H), 4.01 (s, 4H), 3.89 (s, 6H), 3.58 - 3.67 (m, 2H), 2.52 (t, ] = 6.4 Hz, 2H), 2.08
(m, 2H), 1.99 - 2.04 (m, 2H), 1.76 - 1.84 (m, 2H) - LC-MS : m/z (M+H) = 5814

N,N'-(5,5- R -BREfe-1,3- —F) 8 (1,3,4-m k-5 0- — H)EEQ-B-HEE
ML -2-55) Z i) (116)

S 4};)\1 O/ff,:&w he

T2 Ea{ & 84 128 B ABIH] -

T NMR (FRfE-d4) 6:8.08 (dd, J = 4.8, 1.1 Hz, 2I0), 746 (dd, ] = 8.3, 1.1 Iz,
2H), 7.36 (dd, ] = 8.6, 4.8 Hz, 2H), 3.94 (s, 4H), 3.49 - 3.60 (m, 2H), 243 (t, ] = 5.8
Hz, 2H), 2.01 - 2.11 (m, 2H), 1.89 - 1,98 (m, 2H), 1.67 - 1.80 (m, 2H) < LC-MS : m/z
(M+H) = 581.7

N.N-(5,5-((1S,38)- B 2 5e-1,3- ) (1,3,4-8 —Mk-5,2- — )& (2-(5-H
FANENE-2-5) ZHRE) (225)

/ \
R FEl &Y 84 15 BR B #HF -
'HNMR (&ff-d) 6:8.27 (d, ] =3.0 Hz, 2H), 7.24 - 7.40 (d, ]=8.6Hz, 2H),
7.17 (dd, T = 8.6, 3.0 Hz, 2H), 4.09 (s, 4H), 3.83 (s, 6H), 3.55 (m, 2H), 2.48 (t,
J=5.6Hz, 2H), 1.85 - 2.09 (m, 4H), 1.62 - 1.78 (m, 2H) - LC-MS : m/z (M+H) =
581.7
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&Y 226
N
\(1*? el 7 O/Hm\
O/ e Qs}]‘o)i}frﬂ)“ o
, S
ERrtfeEY 84 HHF -
HER A 2-(-Z EBIE-2-5) Z BT
O ; N 5
W o

'HNMR (&i{5-d) §:8.24 (m, 1H), 7.09 - 7.27 (m, 2H), 4.07 (g, = 7.0 Hz,
2H), 3.80 (s, 2H), 3.72 (s, 3H), 144 (t, ] = 7.0 Hz, 4H) - LC-MS :m/z  (M+H) =
1963

HBR B - NN-(5,5-((1S,38)- 0 k- 1,3- 588 (1,3 4- B8 —-52-—H)
B(2-(5-ZSEME-2-5) LRI (226)

R, Pe-)

'HNMR (&{5-d) §:828(d, I =27 Hz, 2H),7.23- 7.33(d, ] = 5.1 Hz, 2H),
7.09-722(dd, ] =2.7 Hz, 5.1Hz,2H), 396 - 4,19 {m, 8H), 3.51 - 3.61 (m, 2H), 2.45
(t,J =54 Hz 2H), 1.90-2.07 (m, 4H}, 1.74 {m, 2H), 1.33 - 1.49 (t, ]I=7.0Hz, 6H) -
LC-MS :m/fz  (M+H) =609.2

& 227
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0
“o Ny &
N A (
o I N
= 0 R O Ve
N o~ HN4</S ) N-RCR

FRA  LO(CHRTE_FEVEEE 2B ZMTER

TSSO\ENj\

RS A 84 658 A HIE] -
HEEB ¢ 2-(5-FRHnE. 2 Z BB R

31¥;

i

™ o

-~
a8 v

FERT - @ 20 E8 T EZREWE S EE-2-8) 2B FE (1
g > 3.5mmol ) f THF cREYRHFETRTES0 TBAF (IM > 3.5ml) » TEEIR 71§
RERSRFEET « HEETERIA BOAc I FHERAKEE -
R FE IR s T -

'H NMR (& f5-d) &:8.18 (5, 1H), 7.23 - 7.32 {m, 2H), 3.84 (s, 2H), 3.70 G,
3H) « LC-MS:m/z  (M+H) = 1682

FBC: 2-5-0-REEZEE -2 5 2 BRE

%‘m

FEERT @ 2-S-(=F T E-FEWREEE-2-2) ZBEFER(S00
mg > 3 mmol) f¥ MeCN SReEHBHHATREDN CaCOs (L4 g » 45 mmol) » BB
BRI 19R-2-HERELEE (621 mg » 4.5 mmol) - FE{ERSYINRE] 80°C
@A - LC-MS BERHETASEAEY - HHETRR - ERIFHEREE mE
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EITHIAL -

'H NMR (£45-d) 6:8.28 (s, 1H), 7.22 (d, T = 1.9 Hz, 2H), 4.16 (dd, T = 5.5,
3.9 Hz, 2H), 3.80 (s, 2H), 3.74 - 3.78 (dd, T = 5.5, 3.9 Hz, 2H), 3.72 (s, 3H), 3.46 (s,
3H) « LC-MS :m/iz (M+H) = 2262

FBR D : NN-(5,5-((18,38)- BRT f2-1,3- ) 88(1,3,4- B -5 2- — )
$Q-(5-Q-FEEZE ) LNE-2-26) ZEHEE) (227)

O/

N\
o O— 2

5 o)

C—rﬁ%’ g Oj‘:‘}w&

T2 e 84 HO5HER B M -

'HNMR (£15-d) 6: 840, J=24Hz,2H),7.21-7.25(dd, ] =8.6,2.4 Hz,
2H), 7.19(d, ] =89 Hz, 2H),4.17 - 4.23 (t, J=4.0Hz, 4H), 3.97 (s., 4H), 3.76 - 3.83 (,
J=4.0Hz, 4H), 3.54(m,2H), 3.48 (s, 6H), 2.43 (1, J=5.6Hz ,2H), 1.95 - 2.09 (m, 4H),
1.77 (m, 2H) - LC-MS : m/z  (M+H) = 669.2

e 228

MNM{ ,} O)\E\)“NH

T A © 2-G-(CHRFERE)E-2-E) ZBFE
F\I/F

ol.\ o
n% o

EEET > mEEY 7 (500 mg » 3mmol) 52 MeCN e H i
A0 CCOs (1.4 g» 4.5 mmol) > FERINHN 2-8-2.2- “H ZEESN (685 mg > 4.5
mmol ) » FFEAIRESYIHIIEAE] 80°C 5@ - LC-MS EEnHIFT AR ZERIEY) - ¥
EETTEIE - BRI T R TR -
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'H NMR (&45-d) &: 844 (s, 1H), 748 (dd, T = 8.6, 2.7 Hz, 1H), 7.34 (d, ] =
8.6 Hz, 1H), 6.55 (t, 1H,J=76Hz), 3.88 (s, 2H), 3.74 (5, 3H) » LC-MS : m/z  (M+H)
=218.2

HER B NN-(5,5-(18,38) 3205 1,3- =5 88(1,3,4- BE—E-5,0- = H))
#Q-G-CRFEDUIE-2-EH) LHE) (228)

T2 P& 84 HOBER B AEE -

'H NMR (FHEZ-d) 6:846(d, T =24 Hz,2H),7.65 (dd, ] = 8.6, 2.4 Hz, 2H),
7.53 (d, J = 8.9 Hz, 2H), 6.83 (t, J=72Hz,2H), 3.86 (s, 4H), 3.50 (m, 2H), 2.40 @,
J=5.6Hz ,2H), 1.97 (m, 4H), 1.71 @m, 2H) - LC-MS :m/z - (M+H) = 653.1

&t 229

o 2
SN AN % . N .
fj A ﬁj\ 2 W 4 Ney NN
P » o e . N
NC™ N G s 4

NG

HER A 1 2(6- M EEILIE-2-25) LER TS

=™ g

|
Mo ol o~

FEN2F - F-78°C T 6-FREMIEFE (22 169 mmol ) K& THF (20
ml ) FEGETE AR EHIE N0 LIHMDS (17 ml > 1M #9 THF %% ) - BEf& 7£-78°C
THEKRERETER 1 /N - It BREEE-78°C TUITMEE — s (1.52¢g
16.9 mmol) » 7£-78°C TR MEER 30 5388 - W{FEEZES 0°C - fR%F 30
38 o IR R SR ETRRILAEEE| PH=T-8 » ZIBEEYFEH LB RS
(100 ml*3) ZEEY - EEEFEHRMERNEZE - BIE - FEZE B - 5318
Y - IRRYIFEEEITE R ETHL - BEFRAENEY) -

'H NMR (&45-d): 7.84 (t, ] = 7.8 Hz, 1H), 7.64 (d, ] = 7.3 Hz, 1H), 7.58 (d, ]
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= 8.1 Hz, 1H), 3.93 (s, 2H), 3.76 (s, 3H) - LC-MS : m/z (M+H) =177.3
SSER B NN-(5,5-((18,38)- B EUE-1,3- - 55)88(1,3,4- 1 — k-5, 0- —3)
0-(6- LI 2- 35 Z BiR) (229)
g S

qu
<8, d >~H

TR EqL. & 84 BB BE B AHE] -

'H NMR (&{f5-d) 6:7.84(t,] =7.8 Hz, 2H), 7.71 (d, ] = 8.1 Hz, 2H), 7.62 (d,
7=7.8 Hz, 2H), 4.35 (s, 4H), 3.55 - 3.63 (m, 2H), 2.45 (1, ] = 5.8 Hz, 2H), 2.06 (m,
2H), 1.93 - 2.01 (m, 2H), 1.74 (m, 2H) - LC-MS :m/z (M+H) = 5715

NN'-(5,5-((18,3S)-FR - 1,3- ) EE(1,3,4- 188 —WK-5,2- — 36)) & Q-
-4-F5) Z. i) (230)

Ry gy P

HN"«’:’ ,J O,L >-N

A2 ke 84 1A

"HNMR (845-d) 6:9.11-924 (s, 2H), 8.72 (d, ] = 5.1 Hz, 2H), 7.42 - 7.59
(d, J = 5.1 Hz, 2H), 4.24 (s, 4H), 3.59 (m, 2H), 2.45 (t, ] = 5.6 Hz .2H), 1.89 - 2.13
(m, 4H), 1.74 (m, 2H) » LC-MS: m/z  (M+H) =523.7

N.N-(5,5-((1S,38)-BR Cbe- 1,3- )8 (1,3,4-E —k-5,0- — FL))&E Q- (B i
-3-F) ZHERE) (231)

CK_F?N—« N"N>\ )\\f

P2 &) 84 B B AHIE] -

'HNMR (DMSO-ds) 6:9.16 (dd, J = 4.8, 1.9 Hz, 2H), 7.72 - 7.75 (dd, ] = 4.8,
1.9 Hz, 2H), 7.67 - 7.71 (dd, ] = 4.8, 1.9 Hz, 2H), 4.25 (s, 4H), 3.43 - 3.61 (m, 2H),
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231 (t,] =5.5 Hz, 2H), 1.93 (m, 2H), 1.84 (m, 2H), 1.49 - 1.70 (m, 2H) - LC-MS :
m/z  (M+H) = 523.7
NN-(5,5-(f)- TR L Fe-1,3- ) 82 (1,3,4- M —g-5,2- —5)) B2 (2- MLk Isg-2-

&) ZHERE) (76)
N/:::\N NﬂN
-/ 0 0 —

Rl &Y 84 1925 8R B fHIE -

'"H NMR (CDCls, 400MHz) 6 8.73 (s, 2H), 8.57 (d, /= 17.2 Hz, 4H), 4.26 (s,
4H), 3.60-3.57 (m, 2H), 2.46 (1, J = 5.6 Hz, 2H), 2.04 (m, 2H), 1.96 (m, 2H),
1.75-1.73 (m, 2H) - LC-MS i m/z - (M+H) = 523.6

NN-(5,5-((18,38)-BR - 1,3- 25 ) B (1, 3,4- 18 -5, — ) 8 (2-(Emek
-2-55) ZiE) (100)

s ™

H NMR (CDCls, 400 MHz) &:7.76 (d, /= 2.3 Hz, 2H), 7.37 (d, /= 2.3 Hz,
2H), 3.53 (s, 4H), 3.40 (m, 2H), 2.42 (t, /= 5.0 Hz, 2H), 1.99 (m, 2H), 1.93 (m, 2H),
1.72 (m, 2H) - LC-MS : m/z  (M+H) = 533.6

NN-(5,5'-((18,3S)- B - 1,3- —3) (1,3 ,4- I8 -5, — ) &8 (2-(6-i%
FEIEIE-2-5) ZHiERE) (232)

N ’SJ,,...OASH
TRrp st &) 84 v92PBR B AHIH -
'H NMR (DMSO-ds) 6: 1270 (s, 2H), 7.25 - 7.38 (dd, J = 7.3,8.3 Hz 2H),
6.47 (d, ] = 7.3 Hz, 2H), 6.33 (d, ] = 8.3 Hz, 2H), 5.88 (s, 4H), 3.72 (s, 4H), 345 -
3.52 (m, 2H),2.25 - 2.34 (1, ] = 5.4 Hz, 2H), 1.89 - 2.00 (m, 2H), 1.83 (m, 2H), 1.62
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(m, 2H) - LC-MS :m/z  (M+H) = 551.7
N,N'-(5,5"-((18,38)-BR L fe-1,3- )8 (1,341 —W-5,2- —F)&E(2-(5-i%
FENENE-2-F55) ZHiERE) (233)

HQNZ\%O @NHZ
HN"‘(PIS-){\‘,,". : JN’—SNy‘NH

T2 B2 84 A BR B AHF] -

'H NMR (DMSO-ds) 6: 12.61 (s, 2H), 7.84 (d, ] = 2.4 Hz, 2H), 7.02 (d, ] =
8.1 Hz, 2H), 6.89 (dd, J = 8.3, 2.7 Hz, 2H), 5.23 (s, 4H), 3.78 (s, 4H), 3.48 (m, 2H),
229 (t, ] = 54 Hz, 2H), 1.93 (m, 2H), 1.85 (m, 2H), 1.62 (m, 2H) - LC-MS : m/z
(M+H) =551.8

NN“(5,5-(F-BR 2 he-1,3- Z5E) 8 (1,3,4- W ME-5,2- — L)) B8 (2-(3- AL
IRE-2-5) Z i) (113)

WP
”N”Q»“Oi’;%
TR &) 84 P8R B AHE -
'HNMR (DMSO-d6) 6+ 12.90 (br. 5., 2H), 8.78 (dd, J = 5.0, 1.7 Hz, 2H), 8.35
(dd, J =79, 1.7 Hz, 2H), 7.56 (4d, J = 7.9, 5.0 Hz, 2H), 4.19 (s, 4H), 3.50 (d, J =
111, 5.6 Hz, 2H), 2.31 (t, ] = 5.5 Hz, 2H), 1.89 - 2.03 (m, 2H), 1.77 - 1.89 (m, 2H),
1.54 - 1,66 (m, 2H) = LC-MS :m/z - (M+H) = 571.7
59 234
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0 f"ﬁ =S O
B A e
HO ]”““« Z HO 1\ Oh e N 5\ 0
}
I\N/ N/ O/ N./ O_,/

FEFFELEY) B4 89558 A 1BE]
LC-MS:; miz  (M-H) = 1941
PR B ¢ 2-(S-(CH B R e - Z R HH i

FEBRT 4 6-QFERE2EEELEERT me 0,19 mmol )>HATU
(726 mg > 0.19 mmol ) B N-Z&-N-BREN-2-88 (265 mg > 0.20 mmol ) 72
N,N-Z R EE FRERRZ (2 ml ) HRAOEVEIRHE 15 5988 FERIRII —F & (0.05 mL >
I mol 7 THF thAUYEE ) WEFFEIEIRER - AR IE - B BlOAc ZEHY
S R SrEE TR - SRR ELEY -

'HNMR (&f5-d) 6:865(d, J=19Hz, I1H),779@d, J=79,23Hz, 1H),
740 (d, J = 81 Hz, TH), 3.92 {s, 2H}, 375 (s, 3H), 3.15 (5, 3H), 3.04 (s, 3H) °
LC-MS : m/z (M+H) =223.1 -

R C: 6[BBBS(CHEEFME)HE-2-B) ZME] B
F]- 1,34 ) RIBROE]-1.34 B0 7 FIRF PR AR NN-—FH-
NEme-3-FARERR (234)
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\”& ﬁ /
e Y

O [

h ey H

Hf’é"gﬂisjg, ()} S}“NH

LAY 84 9B B HHE -

'H NMR (&{5-d) §:875 (s, 2H), 7.88 (d, T = 6.2 Hz, 2H), 748 (d, T = 7.8
Hz, 2H), 4.20 (s, 4H), 3.55 - 3.62 {m, 2H), 3.16 (s, 6H), 3.06 (s, 6H), 247 (1, T = 5.4
Hz, 2H), 201 - 2.07 (m, 2H), 1.92 - 1.95 {m, 2H}, 1.72 - 1.79 (m, 2H)  LC-MS : m/z
(M+H) = 6633 -

&Y 105
N-p N-N
HN—L 1, : Ji D—nn,
g S
HoN" N7 07 \rg N7 o S5

-

2 S
N N~
o AN e
= S e, S H N
\N—MC p /}\N/
/ N = %

FERA  H(-(CHFEBEHE-2-E) 7B LER

‘is&’@\jLo’\

i
@] 2-(6-FEEMHIE-2- 2 288 288 { 150 mg - 0.83 mmol ) FOILTHES (54.8
mg * 1.83 mmol ) FAFREE (6 mL) PAEFEHE 0 NaBH:CN (130.3 mg » 2.08
mmol) 1 AcCH (1¥& » {&E{LE]) - =BT - #HESY 12/ N7 - FEE - A
S EKIETEER R B A DCM Z25R - A ik iE ARk A mBshesieg -
TIRERERFE - BERRE iR HEEE I T BE FHREMEY (100 mg) -
'HNMR (&fF-d) 6:741 (1, J=7.8Hz, 1H),652(d, I =73 He, 1H), 640 (d,
J =86 Hz 1H), 420 (q, ] =7.3 Hz, 2H), 370 (s, 2H), 3.08 (s, 6H), 1.24 - 1,32 (1, J
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=73 Hz, 3H) - LC-MS 1 miz  (M+H) = 20856
B B : NN-G5-((1538-BCH-1.3-— &8 (1,34 _1-52-—H))
BQ-G-(CFEEEIIE-2-E) 2R

o )
R gy o H
&

e ¥
S 5y
n 5
i k!

kA 84 A9 EE B AHE -

'H NMR (DMSO-de) 8 12.67 (s, 2D, 7.46 (1, | = 7.9 Hz, 2H), 6.52 (d, ] = 8.6
Hz, 2H), 6.55(d, ] =7.3 Hz, 2H), 3.81 {5, 4H}, 3.45 (m, 7H), 2.98 (s, 12H), 2.32 (d,
] = 5.4 Hz, 2H), 1.94 {m, 2H), 178 - 1.89 {m, 2H), 1.63 (m, 2H) - LC-MS : m/z
(M+H) = 607.8

f&H 115

SN NG, “?;f%,ﬂ\ A, N “'}"i‘f{ B oy ~
Ej/\ Me Q LCOOM@ | A _coome
e COCHe N : N

EHC = Q%
e —4 Moy n-N }L..)‘
N HN*’”{HSjj,Q. O)L S%g i
FER A ¢ 2-(3-BlinE-2-5) Z B FRER
Wty
Goite

1% 2-G-FREENLTE-2- F 2B Tl (1 g0 5 mmol ) ¥BEEH MeOH PaifE
H2 RATHEZE TBRER - LOMS IR SNEY - FEEEVE L
BALEF  SEHENEY - SEERMART —2K - LC-MS: m/z
(M+H) = 167.1

R B © 2-C-CHRERDIIE-2-E) 7 BRTE
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S
(N]:/COOMe
M 2-(S-FEEENLIE-2-E) Z. B R ES (600 me » 3.6 mmol ) FI LSRR FHEL (578.3
mg > 19.3 mmol ) FAEREZ( 20 mL ) FATERREES 0 NaBH3CN( 1.2 g 19.3 mmol )
FOACOH (178 HLE) - BT » BHRESY 12 /NF - [B1% > A&k

TRV IR FEN FH DCM Z2HY - FisfE HEE VR - IS BRshezeE - W6
Rk EE - BRERYIFEREE A ET AL - BREIFEENEY - LC-MS: m/z
(M+H) =195.1

S C: NN-GG5-(F-BOEE-13- 5 )88 (1,3,4- 1 —mk.52- — H))E&
2-G-(CHEEERNLRE-2-B) 2B E) (115)

7, =
o O O N Y

M i
—
\ HN-—*{S/&%’ } S}- S~

H

2B EY) 84 A0 BE B ABE) -

'H NMR (FFf2-d4) 6: 8.24¢d, ] =3.8 Hz, 2H), 7.72 (d, ] = 8.3 Hz, 2H), 7.37
(dd, ] = 8.1, 4.8 Hz, 2H), 4.61 ( s, 4H), 3.57 (m, 2H), 2.71 (s, 12H), 2.45-2.52(t,
J1=5.4Hz, 2H), 1.93 - 2.15 (m, 4H), 169 - 1.83 {m, 2H) « LC-MS : miz  (M+H) =
607.8

fL&9) 235 Ritka% 236

- Ot G
HZN, N ! o \/_,.’é' <7 238 4 %
N

O e
N - e ~N
2B EE N N N
:lDQLo” T Hn—_ 8, :/{L O

R e EY) 105 HEE -
R A A 2-GIEERE) ZBEFES (150 mg 0.83 mmol ) FIZEE (80.5
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mg * 1.83 mmol ) FAHEE (6 mL) HHEYEVR AN NaBH3CN (1303 mg » 2.08
mmol ) F1 AcOH (17 - #E(LA]) - EIRT - IR SY) 12 /N - fEtk > A
RALSAGER PRI N A DCM ZEH - 1 H B Aebe  AEhRERSAEZ 1R -
MREAZREE - TEERYIRE AR TR T L - B E 2-G-(C LR TR
ZPR B 2-(3-( LR M) 7555) Ze FH S -

2-G-(C ZHRGE)FE) LFRES

AN

o]

O/

LC-MS :m/z (M+H)=2224
2-3-(ZEE ) E) Z S

<N

LCMS :m/fz  (M+H) = 194.4
HEE B NN-(5,5-((18,38)-FR - 1,3- 5088 (1,3,4-8 — .5 2. " FL))
Q-G EMEE)FH) Z ) (235)
QQ’SN»{]%’% O)i"}»NZ‘Q)
FEFFSifb &% 105 192058 B AHE -
'H NMR (DMSO-ds) 6 : 12.60 (s, 2H), 7.07 ¢, J = 7.9 Hz, 2H), 6.65 (s, 21,
6.46 - 6.57 (m, 4H), 3.65 (s, 41D), 3.47 (m, 2H), 3.31 (q, J = 7.0 Hz, 8H), 2.28 (¢, J =
5.5 Hz, 2H), 1.87 - 1.99 (m, 2H), 1.71 - 1.87 (m, 25, 1.52 - 1.66 (m, 2H), 1.07 (¢, J
=70 Hz, 12H) - LC-MS : m/z  (M+H) = 661.9
S C: NN-(5,5-((1S,39)- TR 2 be-1,3- —F)EE(1,3,4-E — k.5 2- — F))
QG- (L EREE)FE) ZERIR) (236)
K{L,U j »LQ /
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'H NMR (DMSO-ds) &: 12.65 (s, 2H, .01 {t, I = 7.8 Hz, 2H), 6.51 (s, 2H),
6.43(d, ] = 8.1 Hz, 2H), 6.47 (dd, ] = 7.5, 8.1 Hz,2H), 5.55 (1, ] = 5.5 Hz, 2H), 3.64
(s, 4H), 3.41 - 3.52 (m, 2H), 2.94 - 307 {m, 4H), 2.29 (t, ] = 5.6 Hz, 2H), 1.92(d, ] =
4.8 Hz, 2H), 1.80 - 1.89 (m, 2H), 1.61 {4, § = 5.6 Hz, 2H), 1.14 (1, ] = 7.1 Hz, 6H) -
LC-MS :m/z  (M+H) =605.9

&% 237

NN ~N
PN~ Y PN
- \N 3l F‘{S’j O/LS}“ 2
s 0™ He

N s

i : [ D ;:j
N“N %_N
HN~-~< ! Ye-NR
‘%f’,@'OAS

T2 Eak-&% 105 5] -
PRA  H-CZERERE 7R

‘)‘mf\
FEFFE LY 105 # 0 EE B $BE -
‘H NMR (845-d) 6:7.15{d, ] =83 Hz, 2H), 666 {d, ] =7.3 Hz, 2H), 4.16
(q, ] =7.0Hz, 2H), 3.52 (s, 2H), 3364{q, i =7.1 Hz, 4H), 1.24 - 1.31 (t, ] =7.0 Hz,
3H), 1.17(t, ] =7.1 Hz, 6H} » LC-MS 1 méz  (M+HI= 2365
SEBE B 1 NN-(5,5-((18,38- 3 = 42-1,3- — 35 48(1,3 4- 8 —-52- — %))
Q- (U-(C R FR) 7 R (237)
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o, (s
ﬁm-—{}ia. : i‘%ﬂ%"rg
'H NMR (DMSO-ds) &: 12.60¢s, 2H), 7.10{(d, J = 8.6 Hz, 4H), 6.54 - 6.65 (d,
J = 8.5 Hz, 4H), 3.60 (s, 4H), 346 {m, 2H), 3.29{q, ] =69 Hz, 8H), 228 (t, ] = 5.5
Hz, 2H), 1.87 - 1.98 (m, 2H), 1.77 - 1.87 {m, 2H}, 1.55- 1.64 (m, 2H), 1.02 - 1.08 (1,
J=7.0Hz, 12H) - LC-MS : mfz {M+H}=661.9

1S4 104

= 0 A =0
| = I & l\ e
HaNTTN o7 AcHNT TN 0O S 3

2

FBRA 1 2(6- LR 2 B 2B AR
(] §
AcHIT NP o

EEBET @ 2-(6-ZEME -8 78 (S0mg 028 mmol ) FIN-
ZEN-BEFRNERN-2-FF (71.0 mg » 0.55 mmol ) FY DCM AW & @il
ZERE, (43.2mg > 0.55 mmol ) - $HESIRHERIE | NF - ABZKERIRIETE
BZERERTE - RGEYEREE T RETHL  BRAEENLEY -
LC-MS:m/fz (M+H)=222.4

B B NN-(5,5-((1S,38} B0 -13- " 8)88(1,34- W 52 —8)
B (2-(6- CRRREELNHEE-2-55) Z BRI (104)
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G
N

O
Mgy =T
{
Hp
= F—{sﬁ"& S%H 7N
ACHN—Y, / _ D~nHac

T2 FFEa &Y 84 B8R B #HE -

'H NMR (DMSO-ds) & 12.71 (s, ZH), 10.42 (s, 2H), 7.97 (d, T = 8.6 Hz, 2H),
7.74(t, T = 7.8 Hz, 2H), 7.09 (d, T = 7.3 Hz, 2H), 394 (s, 4H), 3.49 (m, 2H), 2.31 (d,
] = 5.4 Hz, 2H), 2.07 (s, 6H, 1.94 (m, 2H), 1.85 (m, 2H), 1.62 (m, 2H) - LC-MS :
m/z  (M+H) = 635.8

& 384

w
O
O
N
e
@
>
/
O
o]
N
“y
w

HO.. OH
HRO o U
B, Uy )
HERA 2Q-ZBREER 7 B

e
O
5

ERRIRAT » W 2-3-BFEE)ZEFE (3 20 13 mmol) RIEIE
(40 ml) AW FEI=T E(ZEEBIT (452 143 mmol) BUEIUN(E=
AEHHO) (300mg » 0.02eq )~ CsF (2g+ 2.0eq) > W HFE 100C THHES
YINIEL 2 /NFF - i AEERIRIRE O R - HEEEETRELEE - BEGY
BREFNZBE ZFEp - XA 10%8HEE S IE B KT - AR sRE2
B o BHEC R - BEXYRE OIS REETHIL  BEFAEN A -

'HNMR (&{5-d) &:7.30-7.38 (m, 3H), 7.20(d, T = 7.0 Hz, 1H), 6.66 - 6.78
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(m, 1H), 5.74 - 5.82 (m, 1H), 5.23 - 5.32 (m, 1H), 3.73 (s, 3H), 3.65 (s, 2H) -
ZERB 1 2-(-CREFE)FE) ZHBT R

E:Ui
o/

fE-78C T > A Ol 2-G-ZIGEEAEE) 2B (1.8 g 10 mmol) %
CH:CL PR - F78 20 7388 - 1 Me:S IIIEIBEAT - BHRS YIRS
MR R - R ERRER] > I BRI EE AR T
_/Jj,:%% °

A 2-(3-FRERESRED) ZBEFEERY MeOH HRAVEMRHEE(A YR INIY S RE
8 I HEEEIR TRIMESY) 1 /NS - RRESELA NHAC] KA - I
HA 2B 2B SOy E B EERK NaSO: DHETTRER: - 223212
FEERVIFREHIRE T REITUE - REFTR LS -

"H NMR (8&ff-d) §:7.30 - 7.37 (m, 3H), 7.23 (d, T = 7.3 Hz, 1H), 471 G,
2H), 3.71 (s, 3H), 3.66 (s, 2H)

AZBR C 2 NN-(5,5-((18,38)- B fe-1,3- 50 B8 (1,3 ,4- 1 —14k-5,2-— &)
BEQ-G-RE R HE)FEL) LD

OH
'®) @)
HO :Z { N- ~N
HN—L /W, : J\l\} D—NH
Sl S

FERUE T #F 5,5-((1S,39)- B - 1,3- Z )5 (1 3,4-E —ME-0-i) (73
mg > 0.26 mmol) ~ 2-G3-G-FWAMER | fi-1-F) 55 L FHEE (140 mg > 0.78
mmol ) 5z t-BuOK (87 mg > 0.78 mmol ) A DMSO( 5 ml ) HHE AW AINELE] 100°C
TRHF 40 7388 - BT > IR SYIaAIEI ZIRIEAKT - RS YIFEH
ZFeZBg (3x10ml) #ITERL - SHE TG RE B G » FE RIS
B7ME o OEYE - VRNE 0 S EIRERYD o RRBERYIRE AR TR TR - 15
A it &Yy -

ll
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'H NMR (DMSO-ds) &: 1273 (s, 2H), 7.24 - 7.35 (m, 4H), 7.14 - 7.24 (m,
4H), 5.21 (1, ] = 5.6 Hz, 2H), 448 (d, ] = 5.6 Hz, 4H), 3.79 (s, 4H), 3.43 - 3.51 (m,
2H), 2.29 (1, ] = 5.5 Hz, 2H), 1.88 - 1.97 (ma, 2H), 1.79 - 1.88 (m, 2H), 1.54 - 1.66 (m,
2H) » LC-MS : m/z (M4+H) = 579.5 =

59 385
N,N-(5,5'((15,38)- B C5-1,3-— 881,34 -5 2- — ELNER(2-(6-(N-
AL 7 Rl AR LIE- 2-2) Z Bl ey
O’(N a 7\ Y=o
/ \N { o =
’éfM ) iﬁ:if‘i\i H

HR s’i*""« . M

FEFELEY) 14 RUEFHEE -

'H NMR (815<1) &:8.52 (m, 2H), 7.58 (i, 2H), 7.53 (1, 2H), 4.62 (s, 2H),
4.22 (s, 4H), 3.53 - 3.63 (rn, 2H), 3.28 (s, 6R), 246 (1, ] = 4.3 Hz, 2H), 2.04 (ra, 2H),
1.82 - 2.00 (o, 8H), 1.65 - 1.78 {ra, 2H) » LC-MS @ mofz (M+H) = 6634

& 238
H,N o 'i'/ B A MsHN A. B MSHN\QV(?\
s U on
0 0
NUNH HN-g
2 A
/ \ 0

.?—- ’*i'c. C
e ———

H;\w/\ ) z >~«NH

PR A RU-(PERERE R /B

BisHM o
j R

EERT [ 2-4-EEFEE L8 28 (500 mg » 279 mmol ) FI= 2%

1
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(0.58 mL » 4.18 mmol ) FAZEFEE (30 mL) FENER RN I0 R el
& (024 mL > 3.07 mmol ) IHEHFHAETR - RSV BE DRI » (L ENEZER -
T JRER AR S - FRERVIRE RIS 5 s T BEIFAR ERYLEYD - LC-MS
m/z (M+H) =258.3

BB | 2-U-(FEEBEERFEILB

MsHRMN
Tk
[813]

F=R T 8 2-(-(REEREEEFE LB B (200 mg > 0.77 mmol )
MEE kS (1304 mg» 3.11 mmol ) fA MeOH/H.O (10 mL » 1:1)
FIPETRARER 12 /NFF - ¥ GRS VIETTREE RS - B MEMLETAH Y
T—8 - LC-MS : m/z (M+H) = 230.4

B C NN-(5,5-((1S,38)- TR Hm-1,3- — )8 (1, 3,4 k.50- —H))
BQ-((FEREEEE)EE) ZRIE (238)

0 0
prame ey
¥ o

EFEEY 37 HEF -

"H NMR (DMSO-ds) & : 12.70 (br. s., 2H), 9.71 {br. 5., 2H), 7.29 (d, ] = 8.6 Hz,
4H), 7.17 (d, ] = 8.6 Hz, 4H), 3.76 (s, 4H}, 3.43 - 3.52 {m, 2H), 2.94 - 3.00 (m, 6H),
2.29 (t, J = 5.6 Hz, 2H), 1.78 - 1.98 {(m, 4H}, 1.56 - 1.67 (m, 2H) < LC-MS : m/z
(M+H) =705.7

5% 239

B~

N n-N
v, { N

MgN v;j-x'fvg‘,e\ BockiN
B —]
COES @Vco Bt T
2 3 7%’2 5

BocHN NHBoo HoN

e FTHEC ‘ N
e OX’ P ijfsg% Dt
& s 5 o
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SR A 1 2-(U(EHR T EERENEE)FE) 2R A

BocHN
\©\,002Et

B e - =4 TEE (387 mg > 1.77 mmol) fAHZE (5 ml) FPEYEW
ISINEVE & 2-(4-HE R ED) 2.8 288 (288 mg > 1.61 mmol ) FYA#RH » 7E 85°C
THESER Y 4 /N - LCMS BURBHIEIFrA B EY) » $hESYET
B4 - BEIEGRY) BB YIREREE AT BEIFTAENEY) -
LC-MS : m/z (M+H) = 280.3

S8R B ((((5,5'-((18,38)- B - 1,3- —3h)(1,3,4-E — k-5 2- — 20y B (4
Bt E))EQ- ISR LL0-2,1-—F)EE, - ) " HEFR - =K Tk

BocHN HBoce
%4) :A N;ﬂ

TEMOE T 45 5,5'-((18,38)- B Te-1,3- — 2588 (1,3 41 1)) 68 mg »
0.241 mmol ) ~ 2-(4-(=aft T EAMEEREEL) 7R EL) 288 285 (201 mg » 0.72 mmol)
FehBeds (251 mg ¢ 0.771 mmol) FA NN-FHHEFESE (2 ml) A0S
BLE 130°C - fREF 45 i - 1R - REUEE SV AR 2R @A -
TEESYFER 2R 28 (50 mI¥3) EITIERY - HHE GBI LEE - FEE
T EMEZ R - S0 - B - SEIRRERY) » RS AR Tt T ik -
BRI AERTEY) -

H NMR (&{f-d) &: 7.36 (br, 8H), 3.96 (s, 4H), 3.53 - 3.57 (m, 2H), 2.40 (,
T =5.6Hz, 2H), 1.97 - 2.06 (m, 4H), 1.77 (m, 2H), 1.52(s, 18H) <LC-MS: m/z (M+H)
= 7500 -

HBE C 1 NN-(5,5-((18,3S)- TR fE-1,3- )8 (1,3 4-E 5.0 — &)
EEQ-(4-TEFRE) Z i) (239)

HoN NH2
QQ%NJ’%O/T}‘NH
) 4,4-2,2-(5,5-((1S,38)-Fx 2 foe-1,3- ) #E(1,3,4- 1 k.5 0- — FL)EE

163



1629268

(ER_BEQASEFE 2] YU EEE) _RERE =T
Be (20 mg) FY DCM (2 ml ) SRAFEPESEEM TPA (05 mL) - 0.5 /NIFZ % o

HEBREVRETRE - GRMAENEY -

'H NMR (FFE2-de) 5:7.09¢d, ] =83 Hz, 4H), 6.70 - 6.74 (d, ] = 8.3 Hz, 4H),
3.68 (s, 4H), 3.53 - 3.57 (m, 2H), 2.43 {t, J = 5.6 Hz, 2H), 1.97 - 2.06 (m, 4H), 1.72 -

1.77 (m, 2H) = LC-MS : mfz (M+H)} =5497 -

A% 240
[ 2% s
F]\‘i‘f.v:ﬁAFg\ 0 '/-5523_5[\ 0
N By N” o N7 )i‘o"
045*\0/

BFREY 241 18 -
PR A G- RUTE 2SN TR

F
e

P vl

o v

FEINET & 28-5-8HIE (1.0g > 5.68 mmol )~ A "HEs (3.0
g+ 2277 mmol )~ MEIEFES ( 559.6 mg » 4.54 mmol )~ Cul{431.8 mg » 2.27 mmol )
B Cs:COs (56 1705 mmol ) F DME (30 mL ) FEIBTRBIE 12/ F - 15
AFIERZ %R HEERSETER - B HO WA 8 ZEZER -
EEE RREK e IR - R ERER IR - MBS - MR RERE S EE

T8l SEIPRAEREEY - LO-MS 1wz (M+H) = 228.2
R B * 2-(5-Mtne-2- 2 CBFEER

Fz i
2 o7

i44
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#£ 130 FE T » 46 2-5-SRIHE-2-2)PS —BR — FR (400 mg » 1.76 mmol) ~
© NaCl (1092 mg » 1.87 mmol) & H:0 (563 g » 3.13 mmol) 1 DMSO (3mL)
R 6 /NG - RATBIEE R - KIEEAYF HO MRREFZE
ZEER - T ERMEINIR RS - %%%Féﬂgﬁﬁﬁiﬁﬁ%'

ft. » BBFTAEREY < LC-MS : m/z M+H) = 170.1

FER C: NN-GS5-(S38)- RO LH-1,3-—2)8 (134 B -5,0- " %))
E(2-(S-mnE-2- ) SRERE) (240)
ooty
BEFEAEY M NSEBER -

HNMR (DMSO-d9 8:12.74 (br. s, 2H), 8.50 (4, J = 3.0 Hz, 2H), 7.72 (id, J
=87, 3.0 Hz, 2H), 749 (04, J = 87, 44 Hz, 2H), 403 G, 4H), 343 - 355 (m, 2H),
231, J = 5.4 Hz, 2H), 190 - 2.00 (m, 2H), 179 - 1.89 (m, 2H), 1.56 - 167 (m,

 2H) + LC-MS : m/z (M+H) = 557.6 |
LAY 101 RHLAY) 242

w&wﬁf&mm
”Zb o S ome.
%w

BB EE A{Z  BRFELEY 40 48H -
HERA ¢ 2-(5-REIE-2- 0PI B — g

N 0

e

LOMS : miz (M+H) = 235.4
BB G- R0 B M
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NC

\ O
oo
N o~

LC-MS :m/z M+H) =177.3
HEE C 1 NN-(5,5(1S,39)- B T f%-1,3- 5088 (1,3 4-mE k. 5.2- — b))
&0-(5-F B Nne-2-F) ZEE) (101)

NC, CN

N} o /‘ \
N NN N
H

{ o
NN
AL 3, [ =N

'HNMR (DMSO-ds) 6: 12.80 (br. 5., 2H), 8.97 (s, 2H), 8.24 - 837 (d, ] = 8.1
Hz, 2H), 7.59 - 7.73 (d, 7 = 8.3 Hz, 2H), 4.15 (s, 4H), 3.49 (m, 2H), 2.32 (1, ] = 5.8
Hz, 2H), 1.94 (m, 2H), 1.85 (m., 2H), 1.62 (m, 2H)  LC-MS : m/z (M+H) = 571.7

FBR D 1 6,6-((65,5-((18,35)-BREKE-1,3- T F5) 8 (1,3,4-E 18-5,2- —H))
BRR )R- MUSE L2, 1-—8) " EE (242)

FaNOC, CONFy

£ 0C T o @ NN-(5,5-((18,38)-B T foe-1,3- )& (1,3 4-1 — 0.5 0. —
) EE(Q-(5-F EMEnE-2-2) Z F%) (30 mg > 0.053 mmol) 2 DMSO (1 ml)
RTINS EAEER (4 M > 01 mL) - BEf% - BRIER SR 2
G4 Ik B REERIAIIEEAS (30% T2k > 1 ml) « RRES YR 10 708 -
TLC fErEEIYTEHEARE - R SYRERIRE T RETMAA - 2
HIZEY

'HNMR (FAEE-d) 6:9.00(d, ] =19 Hz, 2H), 8.27 (dd, J = 8.2, 2.3 Hz, 2H),
7.58 (d,J = 8.3 Hz, 2H), 4.06 - 4.20 (s, 4H), 3.50 - 3.63 (m, 2H), 2.45 (t, ] = 5.8 Hz,
2H), 1.95-2.11 (m, 4H), 1.70 - 1.82 (m, 2H) ; LC-MS : m/z M+H) = 607.5

&Y 243
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HCI

P e, s B ~ T
Ny o TEA ey o FEBOUNTYS o FEc
I . | - . | PR aaha,
N oul N o)l N o

BocHN NHBoc
o N~y NN 7\ HN NH,
M&ﬁ% ! S“Myﬁm{ DI L A
: A2 gz % HIN 7 [ N P
o) o v SR 3] N S)",,‘CH\S N
) o

SRR A - (6-Q-F&EE-2-HISEZE)ne-3-5) FER/

HCI

[ 2-(5-FEENEIE-2-2) Z B FEE (1.2 2 6.8 mmol) FAEFEE (20 ml) o
FIER TP IS B FESEW (4 M+ 20 ml) > T2 BFE®RERIN PA/C (200
mg) - fE%  TERMRAT @ BRIEESVSIER - HRERSVIET
T o 7 BIEMEIEW 0 BEMEY) 0 W B FERIBRZEETRR 0 SEIAT
FHLERIEY) - LC-MS : m/z (M+H) = 181.5

FBR B 2-C-(C T |EHRERE FEIE-2-H) ZBRTE

Boca,
N Y §

Nid 0~

F(6-2- FEE-2-HIEE 2 2)ItnE 3-E) FEFME (400 mg > 2.22
mmol) 2 CHCla (50 ml) HRENERFEIN=2Z (561 mg » 5.55 mmol)
HEEBEI®Boc)0 (726 g 3.33 mmol) - IBHERFERS PG - LCMS 86n
HER BRI AEREY) - ShESYETRNE - S2E6RY) - SRR
TRUET EETMAL - BEIFTAERIETY) -

'HNMR (£475-d) 6:849(d,T=19Hz, IH), 7.63(d, ] = 6.4 Hz, 1H), 7.28 (1,
I =40 Hz, 1H), 4.33 (d, ] = 5.6 Hz, 2H), 3.86 (s, 2H), 3.74 (s, 3H) < LC-MS : m/z
M+H) =281.5

FER C:(6,6-(2,2-(5,5-((18,38)- T - 1,3- ) 88(1,3 4- 1 —E-5,2-—
BB (ER—DEQHISEZIR-2,1- ) B (HrE-6,3- —E)BEEHEE
RERERR=T &
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BocHKE WNHBoc
" HN—‘«{;} %-NH
o 3
ke

FEFrefl &% 84 FUABE B AHE -
LC-MS : m/z M+H) =779.5

FER D NN-(5,5((18,35)- 3R C5E-13- "5 88(1,3 4-BE —-50- "5
B Q-(-(EE FE)nE-2-E) ZEBHE) (243)

[[(6,6'-(2,2-(5,5'-((18,3S3- T Clse-1.3- “ B (13,4 E T H.50- T 5D)) &8
(ESE 5 EQ-HIEE L2, 1- ) (ne-6,3- &) B HE) " E
=4 T B (20 mg > 0.026 mmol ) BYERPINIIE L E8YFEHE (4M -
10 ml) EAEFTERTRIEIE 1 /NF - LCMS REEIE Y E1RIARE - 1 B AR
BT EEY) - BESYRETIRE - SEFREED -

'H NMR (EEE-d) & :9.10 (s, 2H), 8.68 - 882 (d, J = 8.3 Hz, 2H), 8.12
8.28 (d, I = 83 Hz, 2H), 4.48 (s, 4H), 3.60 - 3.64 (m, 6H), 2.45 (1, I = 5.4 Hz, 2H),
205 - 2,12 (m, 2H), 1.99 (m, 2H), 1.75 (m, 2H) < LC-MS @ m/z MA+H) = 579.5

L& 244

ch’r\‘j\/ﬁ - /m%lé"*rm ,O\,JL “/ Xﬁa i (U“{)’

Boc-4 - ~
My N 25 3 x .Bu‘)j Boe

8 p R S

s ¢ £ . O/L M

ErFEba® 243 MR -
FER A ZIBER B 2-(6-(S T SE5EEEE) FE)IMIE-2-5) LR HE

|
Bcn:’gf wZ o

'HNMR (&{f-d) §:7.65(,1=7.7Hz, 1H), 7.14 - 7.23 (m, 2H), 5.59 (br. 5.,
1H), 4.44 (d, T = 5.1 Hz, 2H), 3.86 (s, 2H}, 3.74 (5, 3H), 1.48 (5, 9H) : LC-MS : m/z

16K
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(M+H) = 281.5 -

HERCEIABRD N N-(5,5-((18,38)- R 5% 1,3- 58 (1,34- M —-5,2-
TE)ERO-(6-(MEEFE)LIE-2-5) LB (244)

H,%%N}N Wi& WHQ
H 33"%01{‘3

'H NMR (FFEE-ds) 6:7.92(, ] =78 Hz, 2H), 7.50 (d, ] = 7.8 Hz, 2H), 744
(d, T =7.8 Hz, 2H), 4.28 - 4.36 {m, 4H), 3.56 - 3.67 (m, 6H), 2.46 (t, ] = 5.8 Hz, 2H),
2.07 (d, T =59 Hz, 2H), 1.94 - 2.01 (m, 2H), 1.73 - 1.79 (m, 2H) s LC-MS : m/z
(M+H) = 579.5 -

¥ 245
N 5 o ey o “Boc L
@)L T YA é\) PHe é TR HHo o
O L. G - O i :
Ot o7 \)!‘O/ o7 OH
NH

- Boe N Ay

N Bocm 3 N
#8e P b,m o \%\
R = G 9 }

oy :
HNM<S’§ (:ng> ;}1}\*«/ HNM{sjn‘._ Q/\H!ZA: Mﬁ»\
g

HERA | 2-0-wEFHR BT
A,

A 2-G-FFEFE) 28 (1> 6.2 mmol ) FAFEE (20 ml) SPEYETE IR0
&R (Sml) 0.1 ml 89 NA-"REREERE - FElk - BBESYINE
2 80°C - fREF 2 /N « & TLC 18 EIRYVEOBFERF - ¥ESYETEER
BEIReRY) - BREEYIEIAK (20 m)) FIWFEHILEELEE (50 ml*2) ET
ZEHY - BB FE KB E T8 - R - BiE - BEIFTRENEY) -
LC-MS : m/z (M+H) = 176.5

#ER B * B-Q-FEE- 2SS LX) FEA e
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HCI NH,

o,

2RS¥ 243 B8R A FHE] -

'HNMR (FEE-ds) 6:7.33 - 747 (m, 4H), 3.73 (s, 2H), 3.70 (s, 3H), 337 (s,
2H) © LC-MS : m/z (M+H) = 180.5

SR C : 2-C((ERT SEREE) P E)FE) LT

“Boc

O

o/

TSl &) 243 HOZBR B A -
'HNMR (&{5-d) 6:7.14 - 7.26 (m, 4H), 4.87 (br. s., 1H), 433 (d,] = 5.4
Hz, 2H), 3.72 (s, 3H), 3.64 (s, 2H), 1.48 (s, 9H) = LC-MS : m/z (M+H) = 2805
S D EEBRE ¢ (3,3-2,2-(5,5-((18,38)- BT he-1,3- —H) 88 (1,3 4 =
WAE-5,2- ) B (R — FE)BEQ-TISREE Z050-2,1- —0) (3, 1 - B B (R
) _EFBR=TH

a5 238 HUZBE B 212 ER C A1 -

LC-MS : m/z M+H) =777.5

HBRF - NN-(5,5((1S,3S)- B 2 ke-1,3- ) &8 (1,3 4-1 k.5 2. — Fh) &
2-G-(FEFER Z)FH) ZHEER) (245)

NH;

HN—(’N]\L I\,l’%\§ t
S ,.O/(\S N
TR Ei{l & 243 B D fEE -
'H NMR (FFEE-d) &:7.34 - 7.52 (m, 8H), 4.09 - 4.18 (m, 4H), 3.93 (s, 4H),
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3.62 (o, 2H), 245, ] = 5.5 Hz, 2Hy, 204 - 213 {m, 4H), 1.70 - 1.81 (m, 2H) °
LC-MS : m/z (M+H) = 5§77.5

&Y 27
(Q HE A FN 5B @N o
B ot I B

R B &) 245 1BE -
FBR A ¢ 2 (e 2 78
(‘N\z O
s\a”lrko’\
07N
LC-MS @ m/fz (M+H) = 239.5

SRR B ¢ 2-(ng-2-E . BRER
CN .
NMO’\

'H NMR (&45-d) §:8.74¢d, ] =48 Hz, 2H),7.24 (1, ] = 4.8 Hz, 1H),4.23 (q,
J =73 Hz, 2H), 4.05 (s, 2H), 1.26 - 1.30 {ma, 3H) = LC-MS : mn/z (M+H) = 167.2
FER C P NN-G5,5-((18,30)- - 1,3- —&E)M(1,3 4- M —s-5,2- —Eo)
B 2-(WEIE-2-B) 78RR
(fﬂ\ N N’ N
9 7Y
T‘«]—"K‘_—'«O Ney DMN

oy —Fd
HN—(S ¥ - b4 &}—NH

171



1629268

'H NMR (DMSO-de) & 1213 (br. 5., 2H), 925 (d, ] =4.8 Hz, 4H), 7.88 (1, ]
= 5.0 Hz, 2H),4.71 -4.75 (ra, 4H3, 4.05 - 4.13 {ra, 2H), 2.92 (1, ] = 5.8 Hz, 2H), 2.35
- 246 (m, 2H), 2.18 - 2.26 (ra, 2H)Y, 2.04 Ga, 2H) « LC-MS : m/z (M+H) = 523.6

Ed 241
O s as ]
O B, N 0 Emg SNy o S8 MR A
I - 7 - ;‘"NJ (\/. —— l . o l |
s
NE G N o ¥ o7
o
Mwpy -
whN—4 3 P B,
5 ‘g \
| i [ Y-
: T o —_
v G D -~ 0y e} 7 !
L AN YWd o ¢ ey
M S T ¥ E N
Ry

S A 2-(C-HENEE- - BN TR T

O
0% o

TEINET 8 2-(S- M- 2- B0l TBR T HEE (6.0 ¢ 37.8 mmoal ) -
P B 8E (100 g 75.7 mmol ) & CsCOv (24.7 g » 75.7 mraol ) % DMF
(50l ) HAVETRIRE 12 /0B - SAIBE R 2% HEBRSYETERE -
A HO T8I A 2B CEERERY - BB A EUKENE - ABBRENEAE - W
JEREREE - BRMEY « LC-MS : rofz (M+H) = 2553

FBRB 1 2-(5-REIRE-2- ) TR

oM i o
o -

TE 130 BT & 2-(S- T8 A 2-EN B "B (100 2 41.7 rarnol ) ~
NaCl (2.58 g » 44.20 rarnol ) & H:O (1.3 g > 74,23 ramol ) > DMSO (50l )
HRHIETRIRRE 6 /NI - mETRIER SR - KERSYA 0O WELH I8
ZEEZEERY - AHRESMBNCBEEELASR - BRIEHIREHIEETMH
- BEIFRAERIEY

72
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HNMR (FE{f-d) 6:9.40 (d, ] = 2.4 Hz, 1H), 8.48 (dd, T = 8.6, 2.7 Hz, 1),
7.56 (d, T = 8.6 Hz, 1H), 4.02 (s, 2H), 3.77 (s, 3H) » LC-MS : m/z (M+H) = 197.1
AER C - 2-(S-EEnthne-2-2) Z BRI g

HoN

= 0
-~

7£ 1 N - FEZEE TR 2-(5-iEEENtnE-2-7) ZEE g (500 mg > 2.5 mmol )
FIPA/C (50 mg) FAFIEE (20 mL) FPEYIERERIR 3 /NKF - BEfR > $IER
BT IRERR AT - BRI RN EY) - BAE S LRI
7 &

'HNMR (&{5-d) 6:8.05(d,J=27Hz, 1H), 7.08 (d, ] = 8.3 Hz, 1H), 6.98
(dd, J = 8.2, 2.8 Hz, 1H), 3.75 (s, 2H), 3.72 (s, 3H) « LC-MS : m/z (M+H) = 167.3

FER D ¢ 2-(5-( F B IHhme-2- ) Z BR H B

i) 2-(5-f BRIEE-2-25) Z B FR S (800 mg > 4.8 mmol) M2 FHEE (578.3
mg > 19.3 mmol ) FAER EE( 20 mL )RR R0 NaBH:CN( 1.2 g2 19.26 mmol )
FIAcOH (178 - fefbBl) - =i T - IR 12 /N5 - fEfR - A
R WERIR S TS P DCM ZERY « A1 PR /K el » REmme shEz e - 005
BRZK S - IRERYIRE R AHE T IETTL, - BRI SERIEY -

"HNMR (&f5-d) 6:8.09(d, ] =3.2Hz 1H), 7.14 (d,] = 8.6 Hz, 1H), 6.99
(dd, J = 8.6, 3.2 Hz, 1H), 3.77 (s, 2H), 3.72 (s, 3H), 2.98 (s, 6H) « LC-MS : m/z
(M+H) =195.2

ZBE E  NN-(5,5-((15,38)-FR Cbe-1,3- —F) &8 (1,3,4-BE k.5 2- — H))
EQ-G-(CHERE)INE-2-5) ZEEE) (241)

/ \
N [

HN-{ ) J \>-~NH

2P &Y 84 B9 BR B B -
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'H NMR (&15-d) 6:8.02(d, ] =3.0Hz 2H), 7.16 (d, ] = 8.6 Hz, 2H), 6.98
(dd, ] =8.6,3.2 Hz, 2H), 3.49 (dt, ] = 11.4, 5.7 Hz, 2H), 3.04 - 3.34 (m, 4H), 2.95 (s,
12H), 2.39 (t, ] = 5.6 Hz, 2H), 1.87 - 2.05 (m, 4H), 1.65 - 1.77 (m, 2H) = LC-MS :
m/z (M+H) = 607.7

&% 246

04 Wwﬂbu, o 2N

FiN--Boc Bow-NH
Hy fil
R W % & o g

HN*"’{/ /j T NN iﬂwN NVP:\B‘
~ Hig— \ { ~NH
]}\ N <S)~"‘g"/\]}ks
Sy

T2 FrE{b ) 245 BT ER B EAPBR FAEE -
R A (HQ-FREE--ISE IS EE) PR e

HCl
NH

UL

'H NMR (DMSO-de) &: 847 (br. 5., 2H), 745 (d, ] = 7.8 Hz, 2H), 7.30 (d, ] =
7.5 Hz, 2H), 3.98 (br. 5., 2H), 3.71 (5, 2H), 3.71 (5, 3H) °

R B 2R C  2-U-(CR T RESREFEFERFER IR

OH

'H NMR (DMSO-de) 6:7.34 (t, ] = 6.0 Hz, 1H), 7.11 - 7.20 (m, ] = 7.8 Hz,
2H), 7.00 - 7.10 (m, J = 7.8 Hz, 2H), 4.05 (d, ] = 6.2 Hz, 2H), 3.20 (s, 2H), 1.38 (s,
OH) -

B D FIPERF N N-(5,5-((18,35)- T #e-1,3- —F)88(1,3 4-1 -5,
—E)BRQ-(U-(REREFRE) LB (246)
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Ha Fal
%z_f é-‘é-g wtt %

'HNMR (FREEde) &: 742 - 7.50 (m, 8H), 4.09 - 4.15 (m, 4H), 3.90 (s, 4H),
3.57 - 3.65 (m, 2H), 2.45 (t, ] = 5.6 Hz, 2H), 2.05 - 2.13 (m, 2H), 1.92 - 2.02 (m, 2H),
170 - 1.80 (m, 2H) : LC-MS : mfz (W+H) = §77.5 =
EY 247

£ 70 BT - & 2-3-ZS8EMeE-2- 2285 (150 mg - 0.92 mmol ) §%
EtOH/HCI (6 mL/2 mL) PavEEiEfs: 2 NG - EEZEFERIMESY - K6k
PAEE—DMALBIAN T8 - LC-MS : m/z (WM+H) = 2102

FBR B 1 NN-(55-((1S,38 80 51,3 —2)%8(1,3 41 8.5 2- —H))
88Q2-(4-ZF ENEE-2-E) ZBEED) (247

Ay 2P

Rk e 84 A9 R B H8H -

'H NMR (&{5d) 6:8314d,J=56Hz 21, 6.92(d,] = 2.1 Hz, 2H), 6.80
(dd, ] = 5.8, 2.0 Hz, 2H), 4.32 (br. s, 4H), 4.11 {g, ] = 6.9 Hz, 4H), 3.46 - 3.56 (m,
2H), 2.35 - 2.45 (m, 2H), 1.85 - 2.03 (m, 4H}, 1.67 - 1.76 (m, 2H), 1.42 (1, ] = 7.0 Hz,
6H) « LC-MS : m/z (M+H) = 6058
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51 356 ~ 350 K 353 ‘2 LASb &Y 84 KA 75 0B
N,N'-(5,5-((18,38)- B e-1,3- Z H)88(1,3,4- R —IE-5,2- —H)EE(2-(4-(Z

B S EL) e -2-55) Z i) (356)
F R
-~ 5er

N~N N—N
HN’(SjII,‘ dS%NH

'HNMR (&/5-d) &:8.63(d, ] =5.6Hz, 2H),7.08 - 7.14 (m, 2H), 7.03 (dd, J
=5.6,2.1 Hz, 2H), 6.69 (t, J = 72 Hz, 1H), 4.09 (s, 4H), 3.54 - 3.66 (m, 2H), 2.47 (4,
J =55 Hz, 2H), 1.96 - 2.10 (m, 4H), 1.71 - 1.80 (m, 2H) 5 LC-MS : m/z (M+H) =

653.5
NN'-(5,5'-((18,38)-FR - 1,3- 2R EE(1,3,4-8 —k-5,2- — L) EEQQ-(4-(Z
o2 PP B HE - 2-5) ZL i) (350)
A ju
O Q
\: 1 o Q i )
HN-'*(Sj,M. ! S}-NH

HNMR (&{5-d) 6:8.51(d, /=5.7 Hz, 1H), 6.65 (d, /= 2.3 Hz, 1H), 6.60
(dd, /= 5.8, 2.4 Hz, 1H), 5.29 (m, 2H), 5.02 (t, /= 7.0 Hz, 2H), 4.77 (dd, /= 8.0, 5.1
Hz, 2H), 3.57 (m, 2H), 2.48 (t, /= 6.0 Hz,2H), 2.05 - 1.96 (m, 4H), 1.80 - 1.74
(m, 2H) - LC-MS :m/z  (M+H) = 665.5

N,N'-(5,5'-((1S,3S)-BR O fe-1,3- )8 (1,3 4- B8 —Mk-5,2- —F)EE(2-(4-(—
8 P AR HE-2-5) Z B (353)
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MeO OMe
@] O
7\

—

\N / o
N-pN N~N
HN

O ‘“N
/ \ [ »
%S)""'O)\S NH

'H NMR (&%-d) &: 840 (d, /= 2.7 Hz, 2H), 7.33 - 7.29 (m, 2H), 7.23 (d,
J=85Hz, 2H), 424 - 4.19 (m, 4H), 3.98 (s, 4H), 3.82 - 3.78 (m, 4H), 3.57 (m,
2H), 2.47 (t, ] = 5.5 Hz, 2H), 2.06 - 1.94 (m, 4H), 1.80 - 1.74 (m, 2H) = LC-MS :
m/z M+H) = 669.5

N,N'-(5,5-((18,3S)- B [ foe- 1,3- 558 (1,3,4- I8 —WE-5,0- — F))EE(2-(5-HH
SFFENLE-2-25) Z B (347)

MeQ OMe

ARy gy 3D
A Pm A
'HNMR (& {f5-d) d: 8.36 (t, ] = 1.7 Hz, 2H), 7.25 (d, J = 1.6 Hz, 4H), 4.00 (s,

4H), 3.90 (s, 6H), 3.83 (quint, ] = 7.4 Hz, 2H), 2.56 (t, ] = 7.7 Hz, 2H), 2.39 - 2.50
(m, 2H), 2.10 (m, 2H) » LC-MS : m/z (M+H) = 567.7

{54 248
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N~
t S H,
S% ¥

sz{")
No e NoeH

zfm-—(,}d}«m %;

5 Fs

HR A L 2--R-S5-BREEEL K

‘M@

HINET B SHSEFEH LM (200 mg - 1.0 mmol) I
SULEN (815 mg » 2.0 mmol ) FokebeYEEHE M 8 /NF - SIEREIR & 38TT
WY BERMEEY - UIOREE RIS - LOMS : mi
(M-H) = 183.2

S B NNWESSIS- 13- TR0 ()3 405,20 )
WEC2-(2-0K-5- BRI TR 7 BB (04R)

0
fQ{“,{jf\oih%f
; {

et 37 186 -

'H NMR (DMSO-dsy &1 1224 (s, 2H), 7.07 - .16 (m, 2H), 697 (dd, J = 5.9,
3.2 Hz, 2H), 6.87 (dt, I = 8.9, 3.6 Hz, 2H), 3.86 {5, 4H), 3.68 - 3.77 (s, 8H), 3.44 -
3.53 (m, 2H), 230 (t, I = 5.4 Hz, 2HJ, 1.89 - 2.02 (m, 2H), 1.76 - 1.89 (m, 2H), 1.62
(m, 2H) « LC-MS : mfz (M+HY = 6137

¥ 249
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HER A 1 2-(6-G-REEFEER | Fe-1-F)hne-2-2) ZFR ke

Lk
NN o

o
£ No 0 £ 90 FE T 2-(6-yRMEnE-2-F) ZB R (5000 mg » 2.17
mmol ) ~ ZFERE T E-3-EEEEREE (285.9 mg > 2.61 mmol) ~ Cul (248.3 mg >
1.30 mmol ) * L-ff&E% (149.7 mg » 1.30 mmol) & Cs:COs (24.7 g » 75.7 mmol )
FADMSO (6 mL) HHFARERE 12 /NF - walBI=lRc % - HNEREEY
HETTEE - ) RO Rl 2B ZBEZERY - ARSI BV - R EREN
Holp o TVRIBRZR 3 - BMERYFE IR R B T - BRI L&Y -
'H NMR (&5-d) 6:7.43 (dd, J = 8.1, 7.5 Hz, 1H), 6.59 (d, ] = 7.3 Hz, 1H),
6.21 (d, ] =8.3 Hz, 1H),4.75 (it, ] = 6.4, 4.6 Hz, 1H), 4.29 (dd, ] = 9.4, 6.4 Hz, 2H),
3.86 (dd, J = 9.5, 4.4 Hz, 2H), 3.65 - 3.77 (m, SH) « LC-MS : m/z (M+H) = 223.4
SR B NN-(5,5-((1S,38)- B o he-1,3- BB (1,3,4-ME 8.5 2- L))
BEQ-(6-C-RERFH T e -1-%)%5%-2—%)21%5&?) (249)
N OA SMH
R & 84 B BE B AHH -
HNMR (&4/5-d) 6:7.32(t, J=7.8 Hz, 2H), 6.43 (d, ] =7.3 Hz, 2H), 6.14 (d,
J = 8.3 Hz, 2H), 4.56 - 4.70 (m, 2H), 4.23 (t, ] = 7.5 Hz, 4H), 3.77 - 3.88 (m, 4H),
3.64 - 374 (m, 2H), 3.36 - 347 (m, 2H), 2.31 (d, J = 5.1 Hz, 2H), 1.75 - 1.98 (m,
4H), 1.55 - 1.68 (m, 2H) = LC-MS : m/z (M+H) = 663.9
L&) 383
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FEFF AL 249 48] -
F
/’E"\ /<N-“N N"i\i>\
o HN— ) ] NH.
Br N 2 s)««oxs g
% o  TEA 0
| E—
=5 0/ O./’ ﬂ_;}ig

ERRA 2-G-C- SN 21 EE 7Pk
F
&
Qi
Of

'H NMR (845-d) & :7.187.24 (m, 1HY 674 (4, ] = 7.5 Hz, 1H), 6.48-6.38
(m, 2H), 5.44 (m, 1H), 4.27-4.16 {m, 2H, 371 {5, 3H), 3.60 (s, 2H) » LC-MS : m/z

(M+H) = 224.2
BB B NN-(5,5-((1S, 35 - 1,3- "8 88(1,3 4 15,2 — &)
BRO-G-O-BERET - - EERZME
F"CN ¢ 0 NO-—«F
N -
An—& SE‘; F%-NH

'H NMR (DMSO-dey &: 12.67 (s, 2H, 7.14 {1, ] = 7.8 Hz, 2H), 6.68 (4, ] = 7.5
Hz, 2H), 6.46 (s, 2H), 6.38 (dd, ] =7.5, 1.7 Hz, 2H), 5.55 (dtt, ] = 56, 5.8, 2.8 Hz,
2H), 4.20-4.07 (m, 4H), 3.98-393 {m, 4H), 3770 {5, 4H), 348 (m, 2H), 229 (¢, ] =

izn
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5.4 Hz, 2H), 1.88 - 1.97 (m, 2H), 1.77 - 1.88 {yg, 2H), 1.61 (m, 2H) < LC-MS : m/z

(M+H) = 665.6
1A% 250
#e 'UE A vur B
Y
D \b\ ,O\)L
Br N
o N
HIN \N /o o - NH
N1y p—- N
F - B, d{ SnH F
s~ 35
F F
12 e bE¥ 249 #BF -

FRA: 26-C3 R T EEE R E) ZBTPRE
s\b‘pmf
'HNMR (8{F-d) &:7.40 - .50 (r, 1H), 6.65(d, T =73 Hz, 1H), 6.26 (d, ]
=83 Hz, 1H), 4.94 (br. 5., 1H), 4.02 - 4.17 {m, 1H), 3.71 - 3.77 (m, 3H), 3.66 - 3.71
(m, 2H), 3.00 - 3.15 (m, 2H), 2.39 - 2.60 {m, 2H) - LC-MS : m/z (M+H) = 257.6
FBR B : NN-(5,5-((1S,35- RO 5-1,3- 38 (1,3, 4 0p-5,2-—3E)
Q- 6-G3- R T EREDHre-2- 22 B (250)

sﬁ% wﬁ&

'HNMR (8{5-d) &: 741 - 7.48 ¢m, 2H), 6.57{d, 1 = 7.3 Hz, 2H), 629 (d,
=8.3 Hz, 2H), 5.86 (d, ] = 5.4 Hz, 2H), 4.07 - 4.23 (m, 2H), 3.84 (s, 4H), 3.52 - 3.58
(m, 2H), 3.08 - 3.25 (m, 4H), 2.51 - .63 (m, 4H), 2.46 (¢, ] = 5.6 Hz, 2H), 1.88 -
2.11 (m, 4H), 1.70 - 1.82 {m, 2H) = LC-MS : m/z (M+H) = 731.5

&% 251
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O o O
My MM
HN—E A, J! /“-NH

TR FPE ) 249 FHF -
ZER A 2(6-C-AERERT - 1-BE-2-5 ZBHE

Iy
N o

L

'HNMR (£(5-d) &:746(t, ] =78 Hz, 1H),6.65 (d,] =7.3 Hz, 1H), 6.24 (d,
J =83 Hz, 1H), 546 - 5.55 (m, 05H}, 5.353 - 540 (m, 0.5H), 4.26 - 4.39 (m, 2H),

4.05-4.20 (m, 2H), 3.71 - 3.77 {m, SH) - LC-MS : m/z M+H)=211.6

A BR B : NN-(5,54(1S,38)-3RCHE-1,3-—F)8(1,3,4- E_ME-5,2- —H5))

B2-(6-C-BRFEET be-1-EHE-2-5) ) (251)

=4 O
Qi Omzpw

H NMR (DMSO-ds) &: 12.70 (br. 5., 2H), 7.55 (t, ] = 7.0 Hz, 2H), 6.70 (d, ]
=73 Hz, 2H), 638 (d, ] =7.5 Hz, 2H), 552 - 5.63 (m, 1H), 5.35 - 547 (m, 1H),
4.18 - 4.42 (m, 4H), 3.91 - 4.09 {m, 4H}, 3.86 (br. 5., 4H), 3.45 - 3.54 (mm, 2H), 231
(br. s., 2H), 1.90 - 2.05 (m, 2H), 178 - 1.90 (m, 2H), 1.62 (d, ] = 5.6 Hz, 2H) -

LC-MS : m/z (M+H) = 667.8
&9 252 Fik-&49 253
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B o

N
£ L&—Q .
Br. 2o gz \b R
S B M 5
» g A N o VA8 HN.{ ) NN »Jj
o7 g - C/\ %
N o
F
B
5
\Pmu M-p

L1, CH\ >~NH

BER A 1 2-(5-(3,3- T HRREE | - 1-BlE-2-B) ZBRF R

2 al &l 254 49588 B 48 -

'H NMR (&{5-d) 6:7.88(d, ] =27 Hz, 1H), 7.23 (d, ] = 8.3 Hz, 1H), 6.87
(dd, ] = 8.5, 2.8 Hz, 1H), 431 (t, ] = 11.6 Hz, 4H), 3.84 (5, 2H), 3.74 (s, 3H)
LC-MS : m/z (M+H) = 243.2

HBR B 1 NN-(5,5(1S,38)- BT H-1,3- Z )8 (1,3,4 M Me-5,2- — H))
BEQGCGrEERETRE--E g 2-E)ZEE) Q)
N-(5-((1S,38)-3-(5- ZBEHE H-1,34- B 2. B IR T & )-1,34- 1 ).
H)-2-5-G3-“HEEHERT -1 B2 2 28 (253

FERRIRFANECET » & 2-G-G3-TH AR T He-1-3)kE-2-5)
SEEFEE (100 mg) ~ 5,5'-((18,38)-ER T lre-1,3- B %8(1,3,4-1E —Me-2-i) (50
mg » 0.18 mmol ) ~ FBE$E (346.1 mg * 1.06 mmol) FADMA (3 mL) HENE
GYINEE] 130°C > (RFF 45 7788 - BEASYEREEFARRE - TRV
FIEYE AT - BEhEY 252 Fik& 253 -

L&Y 252

183
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&m—é;}i ﬂ?}ﬂ:"}i}j

'H NMR (845-d) 6:7.81 (d, ] =27 Hz, 2H), 7.25 (d, ] = 8.3 Hz, 2H), 6.87
(dd, ] = 8.5, 2.8 Hz, 2H), 4.27 (t, | = 11,7 Hz, OH), 3.44 - 3.54 (rn, 2H), 2.29 - 2.49 (1,
J=5.6Hz, 2H), 1.97 (m, 2H), 191 {m, 2H), 1.72 {rn, 2H) » LC-MS : m/z (M+H) =

7032
&9 253
Re;

3
C&j‘ 3
- pEr]
23, - )i Qw?;‘""

'H NMR (EAF-d) 8 801 €5, 1H), 7.25(d, J = 83 Hz, 1H), 6.89 (d, ) = 6.7
Hz, 1H), 433 () = | 1.6 Hz, 4H), 4.04 {5, 28), 3.59 (ra, 2H), 2.20 (o, 5H), 2.08 (m,

2H), 1.98 (r, 2H), 177 (ra, 2H) » LC-MS :vo/z (M+H) = 3337

it 254
= ]N O

BRA © 2 BIRIE 22 7R
A

FE-TOC T o [ 4-8-2- B EME (1 g S8 ol ) 55 15 mL #E7K THF

184
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R AP0 LDA (9.2 mL » 2M ) » #84# 30 434 - f#iRE — B (630
mg > 7.0 mmol) ZFVEAIEICL L@ - FHREHR 1 /N2 1% > LC-MS 33
SRESERY - FEFRERAT NHAC] EGR HZA o ] EtOAC 250 - 7 HEa Hfa Il
RRRZE TS - tHEYFERARE R TR BEIFTAERIEY) - LC-MS: m/z

(M+H)231.1 -
R B 1 2-(4-(EHEER T fe-1-ED)IEnE-2- ) ZRR P B
<8
CIN (@]

FERBHIRET o 1A (500 g» 2.2 mmol) R EE (10 ml) FIHES
PR AR SR Pd2(dba)3 (200 mg 2 0.22 mmol ) F1 Xantphos ( 185 mg » 0.22
mmol )~ Cs2CO3( 1.4 g> 4.3 mmol ) > FEEARINEER T (135 mg» 24 mmol ) »
W IR EYHE 00°C TIIAVR - malFRENRE 1% oM aiEE

TR - RERY SR 28 ZBa-h - FREe s Acs g ok -
AR SRR - ZREE 2 1% - FEERYIFE IR e TRl - B30 2-(4-(F,
FEERT be-1- B NHnE-2-55) Z 8 S -

"HNMR (845-d) 6:8.02(d,]=70Hz 1H), 636 (d,] =24 Hz, 1H), 6.27
(dd,J = 6.7, 2.4 Hz, 1H), 4.81 (s, 2H), 4.25 (t, ] = 7.7 Hz, 4H), 3.38 (s, 3H), 2.60 (m,
2H)  LC-MS : m/z (M+H) = 207.3

ZBR C @ NN-(5,5-((18,38)-BR T be-1,3- —35) 8 (1,3,4-E —k-5,2- —56))
EQ-(4-(FFERT - 1-E) g -2-5) ZBiRE) (254)

o2 320
HN~<I O} D
R &) 249 /9588 B HHIE -
'"H NMR (DMSO-ds) §: 8.06 (d, ] = 5.9 Hz, 21), 6.41 (d, T = 1.9 Hz, 2H),
6.30 (dd, J =5.9, 2.1 Hz, 2H), 3.91 - 4.02 (t, 8H, ] = 7.2Hz), 3.87 (s, 4H), 3.48 - 3.52
(m, 2H), 2.36 - 2.41 (m, 4H), 2.31(1,2H,J = 4Hz),1.94 (m, 2H), 1.85 (m, 2H), 1.63 (m,

185
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2H) - LC-MS :m/z  (M+H) = 631.2

&4 255
N~ ~N
on MN%SE,,,,_ : i s
G
Br (K v e
H%a 5%e e -
o | N S X
™0 " T t N -
0 N L:L ;J
OH HO
Erufbay 254 18R -

TRRA © (SRR T - 1-ZE)Hne-2-2) Z B FF g

H NMR (EEHEE. 24 400 MHz) & 803 (d, J= 6.8 Hz, 1H), 654 (d, | = 2.4 Hz,
VY, 6.50 (dd, /= 6.8 Hz, 2.4 Hz, 1H), 4.80 (5, M), 4.80 « 4.77 (m, 1H), 4.22 -4.38

(m, 2H), 3.96 - 3.92 (m, 2H), 3.75 (5, 3H) » LO-ME cmiz (MAH) 225.4

w% B : NN "(515"'((15533}”&&%*113”::&}%(113:4'"%3:%"512"&%})

8-GO T 5t |- Bolfne. 258 Z B (255)

‘H NMR (EFEg-d4, 400 MHz) & 8.04 (d, /= 6.80 Hz, 2H), 6.28 (d, /= 2.0 Hz,
2H), 6.18(dd, /=6.0Hz, 2.0 Hz, 2H), 4.72 - 4.69 (m, 2H), 420 - 417 {m, 4H), 4.06
(s, 4H), 3.81-3.75 {m, 4H), 3.50 - 3.47 (m, 2H), 2.39 {1, /= 5.6 Hz, 2H), 1.99 -1.90

(m,4H), 1.71 (t, /=5.6Hz, 2H) - LC-MS : m/z (M+H) 664.1
1598 256
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o

5 I HEA TEB N SN

A T um S
e N7 I /EJ
F F
TR e &Y 254 HHFH -
PR A * 2-¢4-C-BAFERT - - IE-2- 2 ZBF R
&

L0
~n ;

'H NMR (CDCls, 400 MHz) & 821 (d, /= 5.6 Hz, 1H), 633 (d, /= 2.0 Hz,
1H), 6.26 (dd, /= 6.0 Hz, 2.0 Hz, 1H}, 558 - 540 (m, IH), 4.36 -4.27 (m, 2H),

4.19-4.09 (m, 2H), 3.83 (5, 2H), 3.75 (3, 3H) - LC-MS : m/z (M+H) 2254 -

A BR B ¢ NN-(5,5((1S,38)- 30 - 1,3- 38 (1,3,4- R —ME-5.2- — D))

BRQ2-(4-G-FBBFER T be-1-Z)ihne-2-55) Z.8#RR) (256)

Hogy -t

m'i;s& d awé

'H NMR (FFEZ-di) & 8.07 (s, 2H), £.32-6.23(m, 4H), 537 (d, ] = 60 Hz, 2H),
4.26 (m, 4H), 4.10 (m, 4H), 3.87 {5, 4H}, 340 {m, 2H), 2.28 (t, /= 5.6 Hz, 2H), 1.87

(mn, 4H), 1.60 (m, 2H) » LC-MS : m/z +H) 668.0 -
&Y 257

87
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/3 )&f%) ‘*“»-awz

O O
’d i '{E hidsf\" )
O Bale

FErr il &) 249 48E] -
KA 1 2-G-(RBER T 5 AR 7 R

Q@
*¥8
HNMR ($(5-d) §: 712722, |1, 666 (d, J = 7.5 Hz, 1H), 6.3) - 6.42
(m, 2H), 3.90 (t, I = 7.3 Hz, 4k, 371 (s, 3H), 358 {5, 2H), 2.38 (quin, | = 7.2 Hz,
2H) « LC-MS:mfz (M+H) = 2083
FER B NN-GSUASIH-MMELE-13- THM(,I3 4 THE-52-T38)
W3- (RN T - |- 26300 7 R (25

N

'H NMR (DMSO-ds) &:12.66 ¢s, 2H), 710 ¢, 1 =7.8 Hz, 2H), 6.62(d, ] = 7.5
Hz, 2H), 6.38 (s, 2H), 6.30 (dd, I = 7.9, 1.7 Hz, 2H), 378 (1, ] = 7.3 Hz, 8H), 3.68 (s,
4H), 3.44 - 349 (m, 2H), 2.25 - 234 (m, 6H), 1.80 - 198 (i, 2H), 1.76 - 1.87 (m,
2H), 1.53-1.66 (m, 2H) e LC-MS : méz (M+H)= 6208

5% 258
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EralAY 254 18R -
B A ¢ 2-(4-03- AR T I 1- B2 ) ZER g

A
'H NMR (5Ffig-de) & 8.20 (d, /= 6.4 Hz, 2H), 6.73 (d, /= 2.4 Hz, 2H), 6.66
(dd, /= 6.4 Hz, 2.4 Hz, 2H), 4.82 ~ 4.79 (m, 2H), 4.72-4.70 {m, 2H), 3.81 (s, 2H),
374 (s, 3H) » LCMS - mfz (M4H) = 2434 »
R B 1 NNWGS(18 38 M EUR-1,3- 80 M), 3 A k5 20 T BR)
(43,3 IR AREIY T -1 - NULIGE 20 2 IR (258)

@fwg

S
'H NMR (FEZ-d) 6 8.20 (d, /= 6.4 Hz, 2H), 6.74 (d, /= 2.4 Hz, 2H), 6.68
(dd, /= 6.4 Hz, 2.4 Hz, 2H), 4.62 - 4.56 (m, 8H), 3.57 (t, /= 5.6 Hz, 2H), 2.44 (1, / =
5.6 Hz, 2H), 2.00 -2.04 (m, 2H), 1.99 - 1.96 (m, 2H), 1.76 - 1.74 (m, 2H) -
LC-MS : m/z (M+H) = 703.2 =
e 259
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e ) ) o
N-—
'\.N—e«—;‘ N N_.N \_v__/
i N
HNJ\S j) oy

'HNMR (845-d) 8:7.21 (¢, 1=7.9He, 1H), 6.81 - 6.86 (m, 2H),6.77 (d, T =
7.3 He, 1H), 3.68 (s, 3H), 3.58 (s, 2H), 3.19 - 3.27 (m, 4H), 2.55 - 2,61 (m, 4k, 2.37
(s, 3H) » LC-MS s miz - (M+H) = 249.2

AR B ¢ NN-(58,36- TR 1,3 O WMR(1, 3,400 5,2 )
(3 B RN 1 <) 7 ) 259)

r r~
w"\w}‘% n i Nt O}NQ‘ ’\«../““
ma—*i _j,” OA}\H

TEZRAIRAT - 8 5,5-(1S39)-FBfT-1,3- T B8 (1 34 - T2 1%)
(50 mg > 0.19 mmol } #° 3 mL &9 DMSO AR ERAN 2-(3-(4-EF BERNRng-1-
BFE)ZEEFER (140 mg > 0.57 mmol ) #12-FER-2-BE#F (63 mg » 0.57
mmol } » 3 EFERIERETT - 78 100C THRESBER 40 98 - BEEER
SR K B 28 ZB8FHL - B e R R TRREE S8R A IES 7k
SRl B ASHREE ShECIE - RS EIEE] - BRYERESETEETML
BEFHENLEY -

'H NMR (BFfg2-d &: 7.18 - 7.25 (m, 2H), 6.98 (br. 5., 2H), 6.91 (d, ] = 83
Hz, 2H), 6.84 (d, J=7.0 Hz, 2H), 3.77 (d, J = 2.4 Hz, 4H), 3.42 - 3.52 (m, 2H), 3.18

190
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- 3.26 (m, 8H), 2.61 - 2.69 (m, 8H), 2.37 (s, 6H), 230 {1, 2H,J] = 4.0Hz), 1.88 - 1.97
(m, 2H), 1.78 - 1.88 (m, 2H), 1.53 {m, 2H} - LC-MS @ myz (M+H) 715.3
& 260

¢
Nj Q

Brm /ﬂ' QQ\/‘LC FEy  HeC J{'I ﬁ;’}kﬁ}k@
T2 B & 259 4B1H] -
B A ¢ 2-(G-(Hngue-1-EEE ) ZBTEE

LD,
Gs o

'H NMR (8 45-d) §:7.20¢dd, ] =87, 7.4 Hz, 1H), 6,61 (d, ] = 7.0 Hz, 1H),
6.51 (br. 5., 2H), 3.71 (s, 3H), 3.60 (s, 2H), 3.3 (i, 4H), 1.98 - 2,06 (m, 4H) > LC-M5
(M+H) m/z 220.3

R B 1 NNWG,S(18,38)- B 8- 1,3- 55 88(1,3,4- 0. 5.0 T BEY)
B2-(3-(ULRAE- 1 -5 FED Z BRED (260)

¢ Q

Q“ﬁd ¥ ¢ I3 y-:?;jg

'H NMR (DMSO-ds) & : 12.65 (s, 2H), 7.09 (1, ] = 7.8 Hz, 2H), 6.49 - 6.57 (m,
4H), 6.42 (d, ] = 8.3 Hz, 2H), 3.68 {5, 4H), 3.47 (m, 2H), 3.15 - 3.23 (1, 8H,] = § H2),
2,29 (t, 2H, J = 4Hz), 1.94 {m, 16H), 1.84 (m, 2H), 1.61 (m, 2H) - LC-MS : (M+H)
m/z 657.3

&9 261

1
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FRFr84b-&9) 259 1HE] -
FHK A 2(-ERERECEE 7P
A O
'HNMR (&(5-d)y 717 ¢ T = 7.7 Hz, 1), 674 - 6.79 (g, 2H), 6.69 (d, ] =
7.5 Hz, 1H), 3.71 (s, 3H), 3.58(s, 2H), 246 (dt, ] = 6.6, 3.3 Hz, 1H), 0.72 - 0.7% (m,
2H), 0.51 - 0.59 (rn, 2H) » LC-MS @ rofz (M+H) 2063
FE B NNWS,5(18, 3-8 50 1,3 30 88 (1,3 48 g5 0. R
BROC-(ERPTRIRRDFERD 7 B (261)
<3\
i"“ﬁi " O* -
"W NMR (DMSO-de) & 12.73 {br. 5., 2H), 704 (1, ] = 4.0Hz, 2H), 6.61-6.53
(ra, OH), 6,10 (s ,2H), 3.65 (s, 4H), 3.48 {ra, 2H), 2.29 {va, 4H), 1.92 (1a,2H), 1.84 (m,
2H), 1.60 (rn, 2H), 0.67 (ra, 4H), 0.34 {5a, 4H) » LC-MS vz (M+H) 628.3
et 262

PER
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N
- goome 5 B
B o THEA OCN\ » =
— N O)L \ s
o N~
© HN-*‘({ \1 it S%NH

L
HN—{/ z\;&é\g\ . WN& N

[ N N
HN N
\_/'{

A\
b
@]

TErFElS 259 HHR -
HERA QIR ERR ZBPR

2

'H NMR (8(H-d) §:7.21(, 1 =79 Hz,1H), 6.82 - 6.86 (m, 2H), 6.77 (d, ] =
73 Hz, 1H), 3.68 (5, 3H), 3.74 (t, J = 8Hz, 4H), 3.58 (s, 2H), 3.10 (1, ] = 8Hz, 4H) -
LC-MS 1 m/z (M+H) 235.3

HBE B 1 NNWG,5(S,38)- BT E-1,3- T8 (1,3,4- B .52 )

B3 NEIEERRD) Z B8R (262)
Cg &
m&—g _,} O){'R}'ﬁ@

'H NMR (DMSO-ds) &: 1267 (br. 5, 2H), 7.1 7 (t, ] = 7.9 Hz, 2H), 6.92 (,
2H), 6.84 (dd, J = 8.2, 2.0 Hz, 2H), 6.76 (d, I = 7.5 Hz, 2H), 3.67 - 3.80 (m, 12H),
3.43 - 3.50 (m, 2H), 3.05 - 3.14 (m, 8H), 2.29 (t. 2H,J= 4Hz), 1.87 - 1.98 (m, 2H),
1.83 (m, 2H), 1.61 (m, 2H) « LC-MS : m/z 689.3 (M+H) ¢

&% 263
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N
. e B
B o THEA OCN\ » =
— N O)L Y
roon N~
© HN-"@ \1 it S%NH

HN—{/ ?’%\EA\*WN& N
HER A FHEE B ¢ 44-(3,3-(2,2-(5,5-((18,35)- A 57 1,3- 1) #(1,3,4-
BETNRS 2 T E)E(ER T ERO-ASRE L2, - TE))EBG,-IEER)
- - R =R TR

Sog
UBe N
<§ : §§‘
g o)
,,.? i NH
s s’}‘\ s}“

& e &ty 259 1R -

'H NMR (DMSO-ds) &1 12.67(5,2H),7.17 1, I = 7.9 Hz, 2H), 6.94 (5, 2H),
6.82 - 6.90 (m, 2H), 6.77 (4, T = 7.5 Hz, 2H), 3.72 (s, 4H), 3.41 - 3.51 (m, 10H), 3.00
- 3.14 (t, 8H,J=5.2H7), 2.30 (t, J = 5.6 Hz, 2H), 1.89 - 1.99 (m, 4H), 1.80 - 1.88 (m,
2H), 1.42(s, 18H) * LC-MS : m/z (M+H) 888.1

HBR C P NN-(5,5-((18,35)- B0 4T-1.3- 5 & (1,3,4- 1 —k-5,2- —H)

BQ-(-(Ik-1- BB H) LB (263)

e e &%) 239 B4 BE CAHA -

'H NMR (DMSO-d6) &:7.15 (t, ] = 7.8 Hz, 2H), 6.91 (5, 2H), 6.79 - 6.85 (m,
2H), 6.73 (d, ] = 7.5 Hz, 2H), 4.15(br, 2H), 3.68 (s,4H), 3.47 (m, 2H), 3.01 - 3.11 (t,
8H, J=4.8Hz), 2.80 - 2.93 (t, 8H,]1=4.8Hz), 2.29 (t, 2H, ] = 9.6Hz), 1.92 (m, 2H),
1.95 (m, 2H), 1.61 (m, 2H) « LC-MS : 687.3 (M+H) m/z

N,N'-(5,5((1S,38)- IR 4%-1,3- 288 (1 3 4 B 5.0 —ENEE(2-(3(1-

[ N N
HN N
\_/'{

A\
b
@]

i%4
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FR BN e -4-H) 255 7 BRH) (362)
/ A
N N
0 Q

FEFr ek & 259 1 -

'H NMR (FFg-do &:7.18 - 7.31 (m, 6H), 7.15 (d, ] = 7.3 Hz, 2H), 3.81 (s,
4H), 3.47 - 3.57 (m, 2H), 3.23 - 3.36 (m, 4H), 2.56 - 2.73 (m, 12H), 2.40 (1, ] = 5.4
Hz, 2H), 1.85 - 2.08 (m, 12H), 1.68 - 1.77 (m, 2H) : LC-MS : m/z  (M+H) = 7133

{8 264
Br TH#a ; f’fﬁ ”
¢ - 5 f
"N VA
e MN-‘</ Lﬁj p‘f} Boc
813
FHe

w:w{/ *3‘ }1 } } Ry
s

e Fr 8l &9 263 B e -

B B ((((5,5'-((18,38)- BT HE-1,3-—F0) 88 (1,3 4- 8 k5 0 — Z0)y 88 (4,
R_E)SEQ-ASELFE--"E)EQ-EED)S(FEEETE) =K
T

B oc‘

sz—m I p e

'H NMR (DMSO-ds) &:12.73 (br. 5., 1H), 7.27 - 7.33 (m, 2H), 7.24 (s, 2H),
7.18(d, ] =8.1 Hz, 2H), 7.13 (d, ] = 7.5 Hz, 2H), 3.79 (s, 4H), 3.47 (m, 2H), 3.17 (s,
6H), 2.28 (t, 2H, ] = 8Hz), 1.93 - 1.83 (m, 4H), 1.61 (m, 2H), 1.36 (5, 18H)= LC-MS :

195
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m/z 778.2 (M+H)

FER C P NN-(55-((18,35- B AE-1,3- 588 (1, 3 4- .5 2- — F))
BO-C(REERERE) T (264

'H NMR (DMSO-d6) & 12.65 (s, 2H), 7.02 (t, T = 7.9 Hz, 2H), 6.47 - 6.54 (m,
4H), 6.42 (d, ] = 7.3 Hz, 2H}, 4.16 (br, 2H}, 3.64 (5, 4H), 3.46 (m, 2H), 2.65 (s, 6H),
2.29 (1, 2H,] = 4Hz), 1.88 - 1.98 (m, 2H), 1.78 - 1.88 (m, 2H), 1.61 (m, 2H)>LC-MS :

-

m/iz M+H) 577.9

&9 265

. Q »
B o B A 0 T s /-v:\ o ‘3‘3 C
L O/“\w” Q),\Op\” . Qﬂim«{?ut‘! N"N%NH
sf"»--(/\J%s
T2 el &Y 249 18] -
HER A 2-(4-IEMREERED Z B 28R
-

'HNMR (& {5-d) §:7.193 (d, 2H); 6.872 (d, 2H); 4.272 (g, J= 7.14 Hz, 2H);
3.853 (m, 2H); 3.533 (s, 2H); 3.140 (m, 2H); 1.247 (¢, J= 7.14, 3H) - LC-MS m/z
250.1 M+H) -

ZER B NN-GI-((S38)-ECHE- 13258134 = m-52-—8))
B Q-(-TRHEFEER) ZBEIE) (265)

Q (>

Ly 3P

'H NMR (&{5-d) &:7.45 (d, ] = 6.4 Hz, 4H), 7.20 (m,4H), 4.03 (m, 8H),

196
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3.98 (m, 4H), 3.54 - 3.60 (m, 2H),3.30 (m, 8H), 2.49 (1, J = 5.4 Hz, 2H), 2.05 (m,
2H), 1.96 (m, 2H), 1.76 (m, 2H) » LC-MS :miz  (M+H) = 689.9
5] 266

-
Br - s\
5 BLA ?’A\#N \
O Mg |
P
F‘.
£ F
N ot
N N
.

HQN««{’Z }\f Ojis‘%wﬂz
7 ARy RSN
%8 HN#<S 3, ds DIkt
TR Bl & 249 A8[E] -

SRR B 1 NN(5,5-((1S35) BRESE-1,3- 3081, 3,4 5.0 388))
OGO TREME T - 1- 588 ZEE (266)
Fh kﬁ%
Qéwgy& o
'H NMR (DMSO-d) 6 :12.63 (5, 2H), 7.20 (d. J = 8.3 Hz, 4H), 6.54 (¢, ] = 83
Hz, 4H), 4.23 (1, ] = 122 Hz, 8H), 3.68 (5. 4H), 3.4 (m, 2H), 2.8 (. ] = 56 Hz.
2H), 1.92 (m, 2H), 1.33 (m, 2H), 1.60 (m, 2H) » LC-MS :mfz - (M+H) =701.9

+F ']’-:

& 267
Ny n-N
Y B
T w? LA /E =y B »
/[ flw,ﬁk - B oy N/LJ i‘t}"' -
Bt ¥ 13 =5 ?;i &
= 5
N _< J >/’ 3 ™,
Y < ) o ~
- [REIN] pe -8
N4 Y{ i
5 ”"E/ G
e

197
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TEFEEa{k- &% 249 48] -
$BA 2 6-(EEE T B2 ) Z P

o ’@\j\o"

LC-MS :m/z (M+H)Y = 207.2
HBR B NN-(5,5-((1S 38 BCiE-13- 2588 (1,34 5. 0- —3)
Q-6 (R | br- |- EEE-2- 278 (367)

'H NMR (DMSO-de) & : 12.70 {s, 2H3, 747 (dd, ] = 8.2, 7.4 Hz, 2H), 6.61 (,
J="3Hz, 2H), 6.24 (d,} = &1 Hz, 2H}, 350 {1, ] = 7.4 Hz, 8H), 3.81 (s, 4H), 3.44 -
3.55 (m, 2H), 2.24 - 2.37 (m, 6H), 1.90 - 202 {m, 2H), 1.77 - 1.90 (m, 2H), 1.55 -
1.69 (m, 2H} - LC-MS : m/z  {(M+H)}=631.8

A 268

E el &Y 249 BF] -
HBR A ¢ 2-(6-G,3- R B | 5 1- e 2- ) Z BB NS

O
sﬁm’,

3

HNMR (&{5d) 6:750(.1=78Hz, 1H),672(d, ] =73 Hz, 1H), 6.30 @,

LS8
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1=8.1He, 1H),4.35 ¢, } = 12.1 He, 4}, 373 (s, 20D, 375 (5, 3H) » LC-MS : m/z
(M+H) = 243.4

HP B 1 NN-(5,5-((18,38:- M E7-1,3- —E)W(1,3,4- B —0%-52-— &)
SROQ-6-(.3- " WEFETE |- 1- Bl -2 2 7. BRAR) (268)

F5<;w4;% o NSﬁ;
Y OAH’;“Q

&

'H NMR (DMSO-dey &: 1270 (s, 2H), 7.59{dd, J = 7.3,8.3 He, 2H), 6.79(d, ]
=73 Hz, 2H), 648 (d, J=83 Hz, 2H), 4.34 {1, 1 = 12.5 He, 8H), 3.87 (5, 4H), 345 -
3.52(m, 2H), 232 (t, I = 5.9 He, 2H), 195 {m, 2H), 1.78 - 1.89 (m, 2H), 1.62 (m,
2Hy « LC-MS :mfz  (M+H) = 7039

fhir¥y 269

e ;}'.?
':\E
C
g
}Q
)

e j’&s
£
poX M o 3"""‘9‘ #
C g %y
i -
HN s’hm i
TErF S 249 18 -

HBRA I 2G-05 AR EE TR 1 BN, 7 RFE
OUL
'H NMR (8{5-d) &: 7.19- 728 {m, 1H), 680, I = 7.5 Hz, 1H), 6.48 (m,

2H), 4.26 (t, ] = 11.8 Hz, 4H), 37Xs, 3Hy, 3.61 {5, 2H) - LC-MS : mfz (M+H) =
2424

19y
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SR B NN-G,5-((18,38- B0 - 1,3- 2 )8 (1,34- 052 5))

8202-(3-3,3- | BYRE) ZBEE 269)
FSO‘ ”:)LF‘F
—Qﬁ{‘ﬁ r}*}:‘Q

'H NMR (DMS0-ds) & 1268 {5, 2H), 2.18(t, ] = 78 Hz, 2H), 6.76 (d, ] = 7.5
Hz,2H), 6.54 (s, 2H), 6.48 (d, ] =75 Hz, 2H), 4.25 {1, } = 12.2 Hz, §H), 3.73 (s, 4H),
348 (m, 2H), 2.29(t, ] = 5.4 Hz, 2H), 1.88 - 1.99 {m, 2H), 1.77 - 1.87 (m, 2H), 1.61
(m, 2H) - LC-MS :m/z (M+HY =701

&% 270
N~ py -1
HaN—C Y i D~NH,
':m:f». .. Sl‘ ":.' "\S
/(z;: 0 T Ak A f\l \)Oj\ Ej/
| I —— - P
g .Nuo.x - ,J'N N G :‘:?"3:3{3
\_@NM\M}, 7 \“‘NQ\/
O 'S Q\ “N/ O
Nop p-M
vy n
HN*‘(S,S,% CH‘S/ NH
FEFF B4l &4 249 HHE] -

FERA - 2G-G-FEEREE T -E)HE-2-5) JBFE
LI,
\0 ﬁ\! ]
LC-MS :m/fz (M+H) =237.2

ZBR B P NN-(5,3((18,39)-3RCH-1,3- " H&)88 (1,3 4-m -5 2-— 1))
BO-6-C-FEERME T F-1-8)he-2- B 28 270)

O TN
A rz—‘gjs{)},s%zm

'H NMR (DMSO-ds) &:12.69 {5, 2H), 7.49 {dd, ] = 7.3,8.3 Hz 2H), 6.64 (d, ]
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=73 Hz, 2H), 6.30 (d, ] = 8.3 Hz, 2H), 4.26 - 4.33 (m, 2H), 4.04 - 4.16 (m, 4H),
3.81 (s,4H), 3.71 (dd, ] = 8.9, 4.0 Hz, 4H), 3.44 - 3.54 (m, 2H), 3.34 (s, 6H), 2.32 (d,
J=5.4Hz, 2H), 1.91 - 200 {m, 2H), 1.78 - 1.90 (m, 2H), 1.63 (d, ] = 5.4 Hz, 2H) -
LC-MS :m/z  (M+H) = 691.%

fe&dp 271
F:
FAE\
Ci__N . N s o NN
N0 Hma YN 0 FRe 1 ¢
A Hon & - i i
. F

L}‘%{C ”ﬁN 42?.3’, [f‘s\ -N?“FL
ARRE A ¢ 2G-S 3208 7 R ET B
RO

] 246-SNEIE-2-2) 788 (2 g+ 117 muol ) FAEPEE (40 ml) FAEYERE
IR0 SOCL (138 g » 117 munol ) » R NERZ 12 - SRR SWEITER
SEIFFASRYEY) - LCMS  miz (M+H) = 186.6

FER B | 2-(6-(3.3- W BRI T 71 e 3-2) 2B R Ee

[

o,

S 2«6-RNEIE-3-B) ZBE B Es (200 mg » 1.08 mmol ) » 3.3- & 5.5
12T (e EEEREE (154 mg » 1.19 mmol ) » Xantphos { 93 mg » 0.162 mmol ) » Cs2CO3
{1054 g » 3.23 mmol ) B Pd2(dba)3 {99.0 mg * 0.11 mmol ) AYTEEI T R ER
PRI 3.0 ml B ZRkT ¢ E 90C THERER SRS 60.0 08 - 1§

HBAR=EEIA CH2CR (200 ml) 7 - HRFET8EIE - B CH2XCR
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(3 x10.0 ml) ¥EiE > 16 B 380 AR FOEE AEE - B IS Mk Na2SO4 B0
T - IRREIRE - FRERYDFEIZEE AR T L - BEEELEY -
'HNMR (&45-d) 6:809(d, ] =1.9Hz, 1H), 754 (dd, ] =83, 2.1 Hz, 1H),
6.42 (d, ] =83 Hz, 1H), 4.41 ¢, J = 12.0 Hz, 4H), 3.72 (5, 3H), 3.55 (s, 2H)
LC-MS:m/z (M+H) =2433
FER C I NN-(55-((18,38-B4R-1.3- 2 8) B (1,34 B .5 2- — 3L))
8B02-6-G3- TR AR T - 1- S lE-3-B) ZEE) (271)
:tg gj,f
%{‘ ﬁ:OA L
FEFFEbE 84 HOB R B 1A -
'HNMR (&{5-d) 6:1372 (br. s, 2H), 824 (d, ] =1.9 Hz, 2H), 7.65 (dd, J =
8.6, 2.1 Hz, 2H), 6.34 (d, ] =83 Hz, ZH), 430 (t. ] = 12.1 Hz, 8H), 3.94 (s, 4H),
3.55 - 3.63 (m, 2H), 2.50 (t, J = 5.4 Hz, 2F), 2,07 (m, 2H), 1,96 - 2.01 (m, 2H), 173
-1.82 (m, 2H) - LC-MS . mfz  (M+H) =703 8
1HEY) 272

N NH HN
—_—
o &)
N-p NN { M-y n-N ‘}

-‘< s, O)'\ b Y, C)LS‘ e

B A 4G-Q-FEE AR ZEFE)-5,6- _ R 10H)-FR=
BTE
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Boc
N
=
o]
o

790 FEN » £ N2 MR 2-GRFE) ZEL g (288.9 mg » 1.26 mmol) ~
4-(4,4,5,5- 19 FRBE-1,3,2- — S FEER G e-2-2%)-5,6- — st ne-1Q2H)- FHEE =ik
THE (300 mg » 0.97 mmol ) ~ PACL(dppf) (35.5 mg » 4.8% mmol ) k2 K2COs (268.1
mg > 1.94 mmol) ¥ DMF (20 mL) FFHUEEHARIAER - malEI=iRs 1% o
RHE YRR E L EE - F EtOAc ks » FZKPEIR - &8 Na:SO 52T
TRBR 7 - FRERYIRE AR R T i T IR EIFT AR RV EY) - LC-MS tm/z
(M+H) = 3324

HBE B ¢ 4-G-Q-HEE-2-HIEHE 2B FEIRNE-1- PR =K T

é\i
O..v"

FEERT » F BT 4-G-0-REE-2- ISR ZE)FE)-5.6- Z gtkne
QH-HEE = TEE (330 mg > 1.0 mmol ) F1 PA/C (30 mg) FAFEE (10 mL)
FRETEERIRER 12 /NEF - FETA > BIRUBIRS Y TRIEREB AR » BT
WEEY » EARE—SHMARIRERT 28 - LCMS : mz (M+H) =
334.4

AR C 1 44-(3,3-(2,2-(5,5'((18,39)-FR Che-1,3- —F) & (1,3 4-HE —M-5,2-
TEOE(F T H SIS E Z5E-2,1- )3, 1- B D) IRIE-1-FHEE =

AT B
§{L< ) O)L ‘>~N;§3

gk aY) 84 (2 BR B FHH] -
LC-MS:m/z  (M+H) = 836.1

BE D @ NN-(5,5-((18,38)- B Ce- 1,3- ) EE(1,3 4- I —ME-5,2-—5))

203
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E£(2-B-(IRIE-4-2)FFH) Z K %) (272)

g

HN-’< )».,

EEET > 1 44-3,3-2,2-(5,5-((1S39)-FR - 1,3- 30 B (1,3 4-E
Ie-5,2- — ) B (58, — B Q- 2 J5-2,1- —50)) BE(3,1-BE R EL ) —RIE- 1 -
FRE = TES (15mg > 0.01 mmol) 2 HC/MeOH (6 mL > 3N) AHRYZEWIE
£ 6 /NEF - SR GYIETTIRIB 238 LISt A 7 ikl -

'H NMR (FEE-do) & 12.66 (5, 2H) » 8.46 (br. 5., 2H), 7.27 (t, ] = 7.8 Hz, 2H),

7.19 (s, 2H), 7.13 (d, T = 8.1 Hz, 2H), 3.72 (5, 4H), 3.41 - 3.45 (m, 2H), 3.39 (d,] =
12.6 Hz, 4H), 3.02 (td, T = 13.0, 2.6 Hz, 4H), 2.75 - 2.84 (m, 2H), 2.19- 235, ] =
5.4 Hz, 2H), 1.90 - 2.00 (m, 6H), 1.73 - 1.85 (m, 6H), 1.54 - 1.67 (m, 2H) » LC-MS :
m/z  (M+H) = 686.0

N,N'-(5,5"-((18,38)- B 2 e-1,3- —F5)88(1,3 - —WK-5,2- —F5)) 88 (2-(4- (R

I -4- ) A BE) £ Bl ) (290)
%%p N, }f%gcj
REb &Y 272 8 -

'HNMR (FE-ds) 6 12,68 (s, 2H),8.44 (br. s., 2H), 7.22 (d, ] = 8.6 Hz, 4H),
7.15 (d, J = 8.5 Hz, 4H), 3.70 (s, 4H), 341 - 3.46 (m, 2H), 3.39 (d, ] = 12.6 Hz, 41),
3.02 (td, T = 13.0, 2.6 Hz, 4H), 2.75 - 2.84 (m, 2H), 2.19 - 2.36 (t, ] = 5.4 Hz, 2H),
1.90 - 2.00 (m, 6H), 1.73 - 1.85 (m, 6H), 1.55 - 1.68 (m, 2H) = LC-MS : m/z  (M+H)
= 686.0

&Y 273
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HN SN P
— [e) o] \” N

HCI
GRS W T ) OW“
HER A ¢ 2-(1H-BRRE-4-5E) 7. B F B ER T e

7] 2-(1H-BRE-4-55) 7 EREERAEE (200 mg - 1.23 mmol) FAFEE (5 ml)
SREGE TR0 SOCL (145 mg » 1.23 mmol) » /N2 1% - $IRERES
ETENE » BRFTRENEY - LCMS :m/z M+H) =141.1

FER B NN-(5,5-((1S,38)- R 7-1,3-“ 588 (1,3 4- -5 2-—F))
S2(2-(1H-BRuk-4-F) Z B (273)

HNL%-@ O)\ »-ﬂ

TERGR T #5 5,5-((1S,38)- 3R O - 1,3- — ) (1, 3,4- 1% — M- 2-F#)( 33 mg
0.119 mmol ) ~ 2-(1H-BRIE-4-5) 7. BR R ESEEFAEE (50 me > 0.357 mmol) Khix
Be#E (300 mg > 1.19 mmol) SR NN-ZEHEFEEE (1 ml) FENERIIZAE]
130°C - REF 45 788 - FERR - G REREYAIFIZRLE AKF - 328
EBYFERLER LB (50 mi*¥3) ETEERY - BRREFEEE/KIR - FERRE
SNEZ IR - MBIE - IBNE - BIERY)  EGRYREREE T ERETHMAL - 1§
TR ERIEDY) -

'H NMR (EFEZ-ds) &:8.20 (br. s., 2H), 7.27 (br. s., 2H), 3.97 (s, 4H), 3.56 -
3.60 (m, 2H), 2.45 (t, ] = 5.6 Hz, 2H), 2.05 (m, 2H), 2.00 (m, 2H), 1.74 - 1.78 (m,
2H) - LC-MS:m/z  (M+H) =499.5

&% 274
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>\ >\‘N o BocHh e
g o) — S S g =N O WEAD
s =N s} 7 AR C
S > OH_i;fié, \Gﬂl\v/ﬂ\ | ——— //WWWWW, S, e o
&)

BocHN \(S S.__NeBoc HQN"«(S SN,

w e » i

N o G N 2w N & S A

e
3

AREY n-N B Ny re-N
HN-—S S Hi— 1 | S-NH
,<S —J’o,_ O)\S% M<~S /’("‘O)\S

FER A 1 2-Q-frEwE-4-E) ZER R

Habl
== 9]
S > P

S LAY 273 195 BR A FEE -
LC-MS:m/z (M+H)=1732
FRR B ¢ 2-Q-(ZRR T SRR ) - 4- ) LB R

8 Rl A TR (279 mg 0 1.28 mmol) FAEEE (3 ml) SR
ISINEIEE 2-Q-pRELEnd. A2 Z BEFE EE (200 mg > 1.16 mmol) AYZERH
£ 85°C OB FEIR &9 24 /[N - LOMS FERH AR BT 25 2Ry Yy » %
BEYETER  SEBRY  ZEaYERRE EETML > BRI
FEHVEY) - LC-MS :m/z (M+H) =2733

HBRC  2-Q-CHT SERE(FEBHE)EE-41-5) 28

BocHN
il ]

AN,
FEZIR T % 2-Q-(E8 T SARE(F E)IF 5 E-4-50) ZEE S (360
mg > 1.258 mmol ) A0 LiIOH.H0 (106 mg > 2.52 mmol ) 2 THF : H:O = 6ml : 3 ml
R TRIRTRER - Bk - BWRBESYETTEN - BIFTEENEY -
LC-MS :m/z  (M+H) =259.3
FBR D : (4,42,2-(5,5((18,38)- R 2 5E-1,3- ) 88(1,3 4 k-5
) (FUT S Q-HISELLE-2,1- " H)SmEnk4,2- — F) B (FETE
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EHER) =5 T B
BOCHN\.{I}JS/ < YNHBDC

HN«-{) j }-—NH
e Fref &t 37 HEH

'H NMR (&45-d) §:6.78 (5, 2H), 3.92 (s, 4H), 3.54 (m, 2H), 2.41 ¢, ] = 5.5
Hz, 2H), 2.01 (m, 2H), 1.93 (m, 2H), 1.73 - 1.75 (m, 2H), 1.55 (s, 18H) * LC-MS :
m/z (M+H)= 591.8 « LC-MS:m/z (M+H)=791.0

SBR E 1 NN-(5,5((18,38)- IR 2 8e-1,3- —F) 88 (1,3,4- 1 .52 3&y)

82(2-(2-BEEmE 4 B 7 BEIE) (274)
Hal \( o YN Hy
MN»‘(NS:) :\}“—NH

B &Y 230 av4ER C MHE) -

'HNMR. (FFEZE-d) &1 6.42 (s, 2HD), 3.73 (5, 4H), 3.54 - 3.60 (m, 2H), 2.44 (1, ]
= 5,6 Hz, 2H), 2.03 - 2.07 (m, 2H), 1.96 - 2.01 (m, 2H), 1.74 - 1.78 (m, Z2H) - LC-MS ;
m/z  (M+H) = 5638

e 275
/
@) 55 A 7 T g Bm‘N}“ IL, . Bmﬁ\} - 15"“ 5
Gl COute 22 B Ll f TID
A S\,J\/COaMe S\/‘«\,co)m S\)\ cop—

Rm 3, %{JC ) s ;é
21 j\ } e 7 “( j\ J N
£ Q [s) .

_4{ N~ N

"QN'"{S/{\{.,,, : )\‘\} S\}“W"‘ 3N~<’ ,’: ,{ \}~Nii

SR A 2-Q(FEREE)EE-4-E) BT E

& A-FS-HEETEEFR (1 g0 11.1 mmol ) I 1-FERAR (172 g
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11.43 mmol ) ¥ MeOH (5 mL) HHNEESYIINEE] 80°C » fREF 3 /N - FHE
Gl FREE 2B > W6 FAURIRRER SER VRN o W B 28 ZEEFE - B
S IR B SRR H e ROR S YRS AR T ke T, 55 2-2-(FF
S A Z B FFES o LC-MS i m/z - (M+H) = 187.2

SB B EHED  (4,4-(2,2-(5,5-((15,3S)- B fe-1,3- ) #(1,3,4-8
M-5,2- L)) (FE B EQ-MISE L H-2,1- T H) B (EH-4,2- — ))&
(FFERE B =/ T B

A e
%—‘SN% ) Oi:‘ NH&‘}
RS 274 OB B EIX58K D AHE -
'H NMR (& ff5-d) 6:6.75 s, 2H), 3.85 (s, 4H), 3.65 (5, 6H), 3.53 - 3.55 (m,
2H), 2.45 (1, ] = 5.5 Hz, 2H), 2.01 (m, 2H), 1.97 (m, 2H), 1.73 (m, 2H), 1.58 G,
18H) = LC-MS :m/z  (M+H) = 791.0
HBR E P NN-(5,5-((15,38)-FR U fe-1,3- ) B8 (1,3,4-E — k-5 2- — F))
52~ (2-(FF Bk e a4 ) 7 Wl HD) (275)

Mg Ju( Q‘rn\
HN~< ) O/L \>~NH

2 Fe il &% 274 63 BR E AHE] -

'"H NMR (FFEE-dy) & 6.46 (s, 2H), 3.78 (s, 4H), 3.54 - 3.60 (m, 2H), 2.94 (s,
6H), 2.44 (t, ] = 5.5 Hz, 2H), 2.05 (m, 2H), 1.99 (m, 2H), 1.73 - 1.78 (m, 2H) «
LC-MS :m/z  (M+H) = 591.8

&%) 276
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)
H:’N B 3m &%’3 PR X
=N O TR S)‘“":N Q PEE: —n o _VKC
R ——
S S S
8 e Oy O
———or oy
=N O AR N

FRE A 1 2-(QRE- 4 Z BN
B}uw o
S A

o

E-20C T ERRE T8 2-QREEN-4- By 2B FES (520268 mmol)
INIIEREAFIAD (6.77 ¢ » 30 mmel ) FIEEEEE =4 T B (4.79 ml » 40 mmol )
RZHBE (20 ml ) FEGEETF - FREESTEETEE=ER - AR
R/ N © FB %37 A ZBRIE R 25 ml 69 10 EBREWRIER 5 2K FER 20
ml BIZEHETTEER - SIS HIVERIERTTRBR I ZR i - BRUFHEEE
BHRETHNL - SREEL e - LCMS 'miz (M+H) =2359

FBE B | 2-(-IEHE 4B Z B PR

FEFFSMb S 249 A58 A FBE] -

'H NMR (&{5-d) 6: 647 (s, 1H}, 3.80 - 3.85 (m, 4H), 3.75 (s, 3H), 3.67 G,
2H)  LC-MS :m/z  (M+H) = 2433 -

FRCEFRD NN-GI3ISINECHKE-1.3-"H8 (134 W52
:@»ﬂ@-@-ﬂ%r@m@am}

0
M‘“*o)\’ ¥

59
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FEFFELEY) 274 R REC FEFBE D 4 -

H NMR (£45-d) &: 6.50(s, 2H), 3.85 - 3.93 (m, 12H), 3.64 (m, 8H), 3.53 -
3.59 (m, 2H), 247 , 1 = 5.4 Hz, 2H), 1.97 - 2.06 (m, 4H), 1.73 - 1.80 (m, 2H) -
LC-MS :mfz  (M+H) = 703.9

NN-G5-(IRR-BEHE-I3-"FE R34 B .52 —F)HW
(2-(2-3,3- R ERR T fr-1 2N ) TR (346)

h== 7 F
FSCN’(\ y/ 0O 8] *N%Nyf:
' 2L
iH
H N"'{S /‘«.,‘ O}\S
TR aY) 249 18E -

H NMR (F{5-d) & 838¢d, J = 4.8 Hz, 2H), 6.73 (d, ) = 48 Hz, 2H), 461 (1,
T= 12.0 Hz, 8H), 3.96 (s, 4H), 3.58 (m, 2H), 248 (1, I = 55 Hz, 2H), 1.84 - 2.11 (m,
4H), 172 - 182 (m, 2H) « LC-MS tmfz (MaH) =705.7

eyt 277
F
e
Br N —
S%N o 5 A =N o  FWB
F ~o~ SMO/

TR HME ) 276 1 -
WA 206 AR T 1-EEE -4 ) ZRTE
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g
m{
"H NMR (&45-d) 5:6.53(s, 1H), 442 (1, ] =11.8 Hz, 4H), 3.73 (5, 3H), 3.65
(s, 2H) > LC-MS : miz  (M+H) = 2493
R BRI C NN-(G,518,35)- B0 55-1,3- 881, 3,410 -5 2.
TENEQ-2-0,3-THRARE T - 1542 Z BB (277)
%\fﬁ*@f{g«oﬂh’}?

f £ F

'HNMR (8{5-d) §:6.57 (s, 2H, 4.50 (1. ] = 11.7 Hz, 8H), 3.84 (s, 4H), 3.54
- 3.61 (m, 2H), 247 (1, ] = 5.6 Hz, 2H), 2.01 - 2.05 (m, 2H), 1.98 (m, 2H), 1.74 -
1.80 (m, 2H) * LC-MS : miz  (M+Hy =715.5

&Y 278

Ci\)\)L T NGSJ&/COZME N M

\N/ \N/
b
AR C S O )\\‘N N7 g

FRRA 1 3-RIEEREET BER

o
NCS COMe

i 4-F-3-AIFETEFE (10 2 - 66 mmol } FYFE (100 ml) FRYE
TRAINEME S KSCN (946 ¢ » 99 mmol } 89FH#T » RIEREYEZR ME
£ 24 /NEF - LCMS B BBIFn B EaEY - BESVHETRNE - 93
BV ERYHEEREREETHE  BRAHENEY - LCMS : m/z

2
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(M+H) = 174.3

HER B : 2-Q-(—FRERESEL-1-5) B FRg

<A

B 3-EIEE-4- A E T BEFES (350 mg > 2.02 mmol) f2 THF (4 ml)
SRR IR & — FRRER THF &3 (2M ¢ 1.01 ml » 2.02 mmol) HYZE SR
o RIEREYTEER TEH 3 /NG - LCMS Endiigl B a2 EY
HESYHETIEN - BRIERY - ZERYEREENEETHL 53
P ERYEY) -

'H NMR (&{h-d) 6:636 G, 1H), 3.74 (5, 3H), 3.68 (s, 2H), 3.13 (5, 6H) °
LC-MS:m/z (M+H)=201.3

FERCEIDRD NN-(5,5-((18,38)-Rike-1,3-TF) (1, 3,4- B 5,2
TR ER (- Q-(C R EEREED)E4- B Z RERE) (278)

X x

b&fg\y«é::%; sgwﬁ%ﬁ}jj

TPty 268 BUS R C 2148 DB -
'H NMR (FFEE-d) 8 6.51 (s, 2H), 3.79 (s, 4H), 3.54 - 3.61 (m, 2H), 3.11 (5,
12H), 2.44 (t, ] = 5.8 Hz, 2H), 2.04 - 2.07 (m, 2H), 2.00 (m, 2H), 1.74 - 1.79 (m,

Z2H) » LC-MS: m/z  (M+H)=615.9

&4 279
O/
{
Br d sé:{ o o \S?f’o
=N 0 A =N O SEB - Mo i ~N
S\)\/U\o/ S\)\\)I\Ol! HN— 3 f *\>WNH

FERA ¢ 2-(- R R EE-4-5) 7 BER

o
}>2‘§ 9
Sk

Ora
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FEBSCT » #F 2-2-/REVE-4- 2 ABRFES (80 mg » 0.34 mmol ) HIFFEE
& (300 mg) §Y MeOH PEHEFRBRERE - B HEBESYETIRGE
RBEIFAEATEY) - 'H NMR (FBE-d4 5:4.04 (5, 3H), 347 (d, I = 1.1 He, 2H),
337, 1H) « LC-MS: miz (M+H)=174.2

FRR B NN-(5,5-((18,383 T H-1.3- H)W(1,3,4- - _Wg-52- )
W22 F A4 TR (279)

o

L o

B 55838 IREMR-1,3- T EMO,34- T2 8 (10 mg - 0.04
mmol ) - 2-(2-@%@%%—4-5)&@5@ (28 mg * 0.14 mmol) ~ HATU (83 mg
0.22 mmol) J DIPEA (30 mg > 0.23¢ mimol) §ONN-ZTHEBER (2 ml)
ChEYE RN EAE] S0C @7 - BRESWEIAUK (0m]) P » BIBIRR - 155
i EAYER -

'H NMR (5 )y §: 695 - 19 G, 2H), 6.59 (5, 2H), 4.16 - 4.20 (m, BH),
384 (s, 4H), 3.55 - 362 Cay, 2H), 248 @, I = 54 Hz, 2H), 204 (d, ] = 5.) Hz, 2H),
1.96 - 200 (m, 2H), 1.74 - 1.30 (m, 2H) « LC-MS iz (MaH) = 593.6

&mP
QL
,s\: N N
H,N—*‘(’ ) D, - Hm~»€ 3 i ’}MNH
A
é‘;f' o 0 am
N-gg Y b

—a N~ Y i Bt
e g s’

R A T N-(5-((18,385)-3-(5- 101,34 S g 0 BT 8- 1 3 4-i W
-2-28)-2-(ULRE-2-28) L R AR
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~N

o
N~ N
HN*"(’SJ”" j S\>~NH2

>:

TERRBRAIRAMBRE T » K 2-(bne-2-25) ZFHEg (107.0 mg » 0.71
mmol ) ~ 5,5-((1S,38)-F= 2 foe-1,3- - FD)EE(1,3,4-0 — e 20-f%) (200 mg @ 0.71
mmol ) ~ fEE#E (762.7 mg > 1.42 mmol) §A DMF (6 mL) FEESYImEE]
130°C > fR¥F 45 5788 - FHESYITER SRS 2R - BERYFERITHE T ke
Tl - JRIpTA R EY) -

'HNMR (DMSO-d6) &:12.72 (s, 1H), 8.52 (d, ] = 4.0 Hz, 1H), 7.85 (d, ] =
7.7, 1.7 Hz, 1H), 748 (d, ] = 7.8 Hz, 1H), 7.37 (ddd, ] = 6.9, 5.7, 1.1 Hz, 1H), 7.06
(s, 2H), 4.01 (s, 2H), 3.64 (m, 2H), 2.22 (t, ] = 5.8 Hz, 2H), 1.76 - 1.91 (m, 4H),
1.60 (m, 2H) - LC-MS : m/z  (M+H) = 402.2

AR B 2-Q2-F | FEFEE)-N-(5-((18,38)-3-5-(2-(Wk ne -2- 5 ) Z B it
F)-1,3,4-18 W00 BR TURL)-1,3,4- 18 -2 B0 Z B (79)

Q’ﬁmé;j “i‘“;\»jﬁ‘ﬁ}om

£ 50 FEF » 8 N-(5-((18,38)-3-(5-Hli2k-1,3 4~ — - 0-F) BR L BR)-1,3 4
g — k-0 H0)-0-(MELWE-2-228) Z B (50 mg > 0.12 mmol ) ~ 2-2-HEHEFE) 2
B2 (31.0 mg» 0.19 mmol) ~ HATU (71.0 mg » 0.19 mmol ) K N-ZZF-N-=FH
FP9-2-f% (29.0 mg > 0.22 mmol ) FA NN-ZFEFEERZ (5 ml) FHAgEHREE
PR - FHEGYIEIAZK (10 ml) 7 @IET0R - BSEIHEY) - HEYRE
FEARE T TR, - BRI A R EY) -

'HNMR (Ff#-ds) 6:8.52(d, ] =4.0Hz, 1H), 7.85 (td, ] = 7.7, 1.7 Hz, 1H),
748 (d, ] =7.8 Hz, 1H), 7.37 (ddd, ] = 6.9, 5.7, 1.1 Hz, 1H), 7.27 - 7.33 (m, 1H),
7.25(d,J = 7.3 Hz, 1H), 6.86 - 7.05 (m, 2H), 4.62 (s, 4H), 3.83 (s, 3H), 3.53 - 3.64
(m, 2H), 2.44 (t,] = 5.8 Hz, 2H), 1.91 - 2.11 (m, 4H), 1.72 - 1.81 (m, 2H) < LC-MS :
m/z  (M+H) = 550.7
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2-G- FREFE)-N-(5-((18,38)-3-(5- (Wi 2-B) Z B E)- 1,34 —
M-2- R TAE)-1,3,4-E k-2 207 BERE (81)

3
Hhampy 3 A

mr-'ﬂ‘f 33\0/(%"”“

EFEEY 279 H6E -

H NMR (DMSO-de} & : 12.74 {5, 1H3, 12770 ¢s, 1H), 8.50 (d, ] = 4.8 Hz, 1H),
7.67-787T(m, 1H), 740 (d, J =& 1 Hzg, 1H),7.27-732 (m, 1H),7.24 (1,] =79 Hz,
1H), 6.87 - 6.93 (m, 2H), 6.84 (d, } = &5 Hz, 1H}, 4.01 s, 2H), 3.77 (s, 2H), 3.74 (s,
3H), 3.48 (m, 2H), 231 (1, ] = 5.6 Hz, ZH}, 1.93 {m, 2H), 1.85 (m, ZH), 1.61 (m,
2H) - LC-MS iz (M+H) = 3507

HEY 280

ERFSEEY 79 18] -

R B 260G F£A8HT &£-1- &) Ik & 2
3)-N-(5-((18,38)-3-(5-(2-(5-(2- B E & 7 F R WHIE-2-3) Z Mg A)- 1,34 8 —
nd-0- SRR 1,3,4-8 k3 B0 7 RERY (280)

\I}:C é}ﬁ

mwisj,,&

H NMR (EFEEde) S:8234d, ] =27 Hez, 1H), 7.54 - 770 (m, 1H), 7.30 -
7.54 (m, 2H), 6.81(d, } =73 He, TH}, 849 (d, J =83 Hz, 1H), 433 (t,] = 12.2 Hz,

25
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4H), 4.20 - 4.25 (m, 2H), 3.94 (s, 2H), 3.90 (s, 2H), 3.73 - 3.82 (m, 2H), 3.52 - 3.61
(m, 2H), 3.4 (s, 3H), 2.45 (t, ] = 5.8 Hz, 2H), 2.03 - 2.13 (m, 2H), 191 - 2.03 (m,
2H),1.70 - 1.82 (m, 2H) < LC-MS :m/z  (M+H) = 687.0

& 364 ~ 376 ~ 366 ~ 367 ~ 365 ~ 372 Fz 374 2 LAHIL G 81 XA LIAY
ST B

2-(MEBE -2- 22 )-N-(5-((18,39)3-G-Q-G(=AF K E) K E) Z B I&
F)-1,3,4-BE k-0 FBR T E)-1,3,4- B -0 Z KRE (364)

{ o 0
N‘N N—N
HN —-{Sj% Ji S\>\NH

N
HNMR (&{h-d) §:13.74 (br. s., 1H), 8.62 (d, ] = 4.3 Hz, 1H), 7.69 (m, 1H),
7.20 - 748 (m, 5SH), 7.10 (d, ] = 8.1 Hz, 1H), 4.13 (s, 2H), 4.08 (s, 2H), 3.52 - 3.68
(m, 2H), 2.40 - 2.57 (m, 2H), 1.93 - 2.15 (m, 4H), 1.72 - 1.84 (m, 2H) ; LC-MS : m/z
(M+H) = 604.5
(8)-2-FBEE-2-FF-N-(5-((18,38)-3-(5-Q2-(Whme-2-F5) Z i )-1,3,4- B8 —
M- 2-FNER L 8E)-1,3,4-18 -0 BL) Z R (376)

"~

OCF5

\N / O
N~N
HN

o
N-N /
"<’S A, [ S>‘NH OH

H NMR (&{f-d) 6:8.63(d, ] =4.0Hz, 1H), 7.72 (t, ] = 7.7 Hz, 1H), 7.56 (d,
7 =64 Hz, 2H), 7.21 - 7.39 (m, 5H), 5.56 (s, 1H), 4.08 (s, 2H), 3.51 - 3.65 (m, 210),
240 (m, 2H), 1.95 - 2.11 (m, 2H), 1.92 (m, 2H), 1.65 - 1.76 (m, 2H) ; LC-MS : m/z
(M+H) = 5363

2-(6--HERHER T bi-1-Z)MEnE-2-25)-N-(5-((18,38)-3-5-Q2-G- A EXR
) Z ) 1,3,4-8 -2 FOBR O E)-1,3,4- 8 - 0B ZEiEE (360)
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7\
NC o = N&ﬁ\m2
N-N NN

HN— f
’<s) S

'H NMR (CHCl--d) 6: 7.68 (s, 1H), 7.60 (m, 2H), 7.48 (m, 2H), 6.63 (d, /=
7.2 Hz, 1H), 6.31 (d, /= 8.3 Hz, 1H), 4.40 (m, 2H), 4.15-4.09 (m, 5H), 3.86 (s, 2H),
3.50 (m, 2H), 2.40 (s, 2H), 2.00-1.95 (m, 4H), 1.74 (m, 2H) - LC-MS: m/z (M+H)
=615.7

2-(3- B EAEL)-N-(5-((185,38)-3-(5-(2-(3-(Wne - 3-F) ) Z Bl 55)- 1,3 4-
R Tk 0-FEOER O A)-1,3,4-88 k-0 B0 ZiRE  (367)

Ay 3
WS, O;}-N

"H NMR (FAEE-d) &:7.68 (s, 1H), 7.62 (d, T = 7.5 Hz, 1H), 7.55 (d, T = 7.8
Hz, 1H), 743 (t, ] = 7.7 Hz, 1H), 7.32 (s, 1H), 7.21 - 7.30 (m, 2H), 7.10 (s, 1H), 3.88
(s, 2H), 3.83 (s, 2H), 3.52 (m, 2H), 3.26 (m, 2H), 2.67 - 2.93 (m, 3H), 2.28 - 2.51 (m,
2H), 2.02-1.98 (m, 6H), 1.86 (m, 2H), 1.69 (m, 2H) - LC-MS :m/z  (M+H) = 627.2

(R)-2-FEEL-2- W E-N-(5-((18,39)-3-5-Q-G-ERHER) F 5 ) Z Bl %
F)-1,3,4-B — W0 FOIRCUED)-1,3,4-BE e ) - H0) Z FifE (365)

F2CO 0 '®)
p N R
ALY, LN by

'HNMR (400 MHz, DMSO-ds) & : 12.62 (b, 2H), 7.55-7.45 (m, 3H), 7.36 (t, ]
=7.1 Hz, 4H),7.33 - 7.24 (m, 2H), 5.32 (s, 1H), 3.90 (s, 2H), 3.47 (m, 2H), 2.29 (t,
J=35.6Hz, 2H), 1.93 (m, 2H), 1.88 - 1.75 (m, 2H), 1.66-1.53 (m, 2H) - LC-MS : m/z
(M+H) =619.2

(S)-2-FH:-2-FH -N-(5-((15,39)-3-G-Q-G-( =R F EF) T H) Z B
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H)-1,3,4- M- FOBCE)-1,3,4- R 2B ZEBRE (372)

F,CO o o
S
HN"‘(S.}-L,,., (jﬂs%ﬁ 5K

‘H NMR (400 MHz, DMSQ-ds) 6 : 12,62 (b, 2H), 7.54-7.46 (m, 3H), 7.36 -
7.24 (m, 6H), 5.32 (s, 1H), 3.90 (s, 2H), 3.47 (m, 2H), 2.29 (t, /= 5.6 Hz, 2H), 1.93
(m, 2H), 1.88 - 1.75 (m, 2H), 1.66-1.53 (m, 2H) - LC-MS: m/z (M+H) =619.2

(8)-2-FE-2- K E N-(5-((18,38)-3-(5-2-G-( =M KE) K E) ZBE K
H)-1,3,4-BE D SR ICHRE)-1,3,4- 8 02 B0y 2 BiE (374)

O 5 -
NN N=N OCF
QJAN,QS ),,,,.OJ{S 3, :
HO H H

‘H NMR (400 MHz, CDCl) &;7.53 (d, /=17.8 Hz, 2H), 7.44 -7.39 (m, 2H),
7.37 -7.32 (m, 4H), 7.14 (d, /=7.8 Hz, 1H), 5.52 (5, 1H), 4.05 (s, 2H), 3.78 (m, 2H),
2.55 (t, /=75 Hz, 2H), 2.42 (m, 2H), 2.03-2.10 (m, 2H) - LC-MS : m/z (M+H) =

605.2
fE&% 281
MeOzC\/(j\N&F
Hy N“< ,j' NIF:/” hH; mf?ﬁ', MN—{ Q):‘BRNH? T

PR A ¢ N-(5-((18,38)-3-(5-idek-1,3,4- i 00 By B 5)- 1,3, 4 - ik
-5 7 B

218



1629268

FEER T > i 5.5-((1S3SH-BR G- 13- 803 (1,3,4-8 - 2-1%) (200
mg > 0.7 mmol )~ ZB8 (42.5mg » 071 mmol) ~ HATU {260.0 mg * 0.71 mmol )
B N-ZE-N-ZEREF-2-§F (110.0 mg > (.85 mmol ) FY N,N- I EFEEZ (10
ml) FEFERIEHET - RaVWEEETEREE - BRRUEHRERAE
ETTHAL > FRIHZEEEY - LCMS tmfiz (M+H) =325.4

FBR B N-(5-((18,35)-3-(5- ZBEEEE-1 3, 4 g 2 BB O &) 1,34
Tmg-2-EE)-2-(6-(3,3- R R T Be- 1B -2 ZERER (281)

m 53S0

TEFFEail ety 84 FIURE B %Qf%% °

‘H NMR (8fH-d) §:12.61 (br. s, 1H), 7.59 (1, ) = 7.8 Hz, 1H),6.73 (d, ] =
7.3 Hz, 1H), 639 (d, ] = 8.3 Hz, 1H), 4.59 (1. J = 11.6 Hz, 4H), 3.98 (s, 2H), 3.60 (m,
2H), 2.47 (s, 3H), 2.17 - 2.36 (m, 2H), 1.96 (m, 2H), 1.66 (m, 2H), 1.34 (m, 2H) °
LC-MS cmvz (M+H) = 535.7

e 282

e

g A,
N \\)L MLO;C N P N \3<F
- HN—( £

NN
& -
HaN KS}},,,'.O/\S/B NHy ﬂ—b-_ - O/\ }‘ NH; &
AR A oAk
2
5o,

N—<’ ; %
12Fr 4 & Y 281 4ER -

FER A ¢ N-G-((18,38)-3-(5-BEE- L 3 - - BT H)-1,3,4- R0
-2-E) B
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ey

LC-MS:mfz (M+H) =338.5

$EBE B ¢ N-(5-((18,35)-3-(5-Q2-(6-3,3- S SR T 5-1-BOIHnE- 22,
REfEE:)-1,3,4-8E —0%-2 Rl R:)-1,3.4- B k- 2B PIREBE (282)

=y, ot Mx\/@ O
'H NMR (DMSO-ds) &:12.69 (s, 1H), 12.40 (s, 1H), 7.59 (dd, ] =7.3,3.] Hz,
IH), 6.80(d, J = 7.3 Hz, 1H), 6.48 (d, ] = 8.1 Hz, IH), 4.34 (1, ] = 12.5 Hz, 4H), 3.86
(s, 2H), 3.49 (m, 2H), 2.44 - 249 (q, ] = 7.5 Hz ,.2H), 2.31 (1, ] = 5.6 Hz, 2H), 1.90 -
2,01 (m, 2H), 1.86 (m, 2H), 1.57 - 1.66 (m, 2H), 105 - 114 (1, 3H) » LCMS 2 m/z
(MAH) = 548.7
{1 283

H)N-<“ /j

¥ e e 281 4HE -
PER A ¢ N-(5-((18,35)-3-(5-HE-1,3,4 W 2 IR T ) 1,3 4- R
-2-ERPS PR

D{i_@k i “:sz
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LC-MS:m/z  (M+H) =3514
HER B 1 N-(5-((18,38)-3-(5- Z M k- 1,3,4-1 k-0 BE0)BR CLRD)-1,3,4- 188
eg-2-BE)-2-(6-(3,3- AR T e 1-FR)ENE-2-50) ZIiE (283)

/\N =

H NMR (&{f-d) 6:7.58 (t,J=7.8 Hz, 1H), 6.73 (d, ] = 7.3 Hz, 1H), 6.38 (d,
J=8.3Hz, 1H), 4.57 (t, J = 11.7 Hz, 4H), 3.99 (br. 5., 2H), 3.49 - 3.69 (m, 2H), 2.38
- 2.55 (m, 2H), 2.29 - 2.38 (m, 11D, 1.90 - 2.12 (m, 4H), 1.64 - 1.84 (m, 2I0), 1.17 -
1.23 (m, 2H), 1.05- 1.13 (m, 2H) - LC-MS :m/z  (M+H) = 561.6

N-(5-((18,38)-3-(5- Z B e - 1,3 ,4- 18 e -2-0) B L o )-1,3,4- 16 -2
B)-2-(3-FEEALFE) LRl (90)

%

QJ’ T
A dgwmﬁ

B 5,5((18,38)- I ke -1,3- Bk B8 (1,3,4-1E ZME-2-%) (50 mg » 0.18
mmol )~ ZE (1eq) ~ HATU (202 mg > 0.53 mmol ) K DIPEA (73 mg » 0.57
mmol ) F NN-ZHZLEEERE (2 ml) ARVEIINEVE] 50°C > £REF 2 /NEF »
B 3- k-2 5 2K - RREGYIAE 50°C T hnEER - i H FE{% ik
HALAZK (20 ml) 5 @80 - SEREY) - MHEYFEETE R8T
flifl. - FEIFRALEED) -

'HNMR (& {fH-d) 6:7.22 (s, 1H), 7.00 - 7.06 (m, 2H), 6.78 - 6.82 (m, 11D,
4,01 (s, 2H), 3.76 (s, 3H), 3.60 (m, 2H), 2.47 - 2.50 (m, 5H), 2.02 - 2.09 (m, 2H),
1.99 (m, 2H), 1.79 (m, 2H) - LC-MS : m/z  (M+H) =473.6

N-(5-((18,38)-3-(5- Z. Bl L 1,3,4- 8 — b0 L) BR T ) 1,3 4-E — b
2)-2-Q-FEEFE) ZHE 94)
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% fy uh S
HN»{S Ao OAMH

EFE k&Y 90 tHE -

'H NMR (&ff-d) 6:7.29 - 7.37 (m, 2H), 6,95 - 7.03 (m, 2H), 3.93 (s, 3H),
3.90 (s, 2H), 3.53 - 3.61 (m, 2H), 2.46 (m, 5H), 1.95 - 2.06 (m, 4H), 1.74 - 1.79 (m,
OH) LC-MS :m/z  (M+H) = 4736

N-(5-((1S,35)-3-(5- Z. Bl e - 1,3, 4-M8 - 2- IR O & )-1,3,4- B k-2
FE)-2-(THEE-2-25) Z 88 (93)
Q@L—é«;ﬁ‘, O)f}—f%‘

TR L&Y 90 1BE] -

'H NMR (85-d) 6: 867 (d, =43 Hz, 1H),7.71 - 7.78 (m, 1H), 7.35 (@,
J =78 Hz, 1H), 7.31 (m, TH), 4.10 (3, 2H), 3.55 - 3.64 (m, 2H), 2.47 (mm, 5H), 1,95 -
2.08 (m, 4H), 1,78 (m, 2H) = LC-MS 2 m/z  (M+H) = 444 6

5,5-((18,38)-BR R J%- 1, 3- TR YRR(1,3,4- 0 . 0. i)

HOQC\Q/COQH CSQCOE. BRBF, ON}F BnOZC:«,.Q-COQSH H2> PG

SFC 43k —
vRA TEB
I
NH,
HQN H : N-—N N—N
HOQC:r,,.O,COQH POCL, NaOH HZN’AS P Q)\S )\NHZ

HERA L (SSBIE: 13- EHENR
Bnozcho“cogan

EIAERD /- BRI EE 1,3- —FER (158 ¢ » 10.0 mmol) ~ Cs:COs (8,28 g7 25.5
mmol ) > DMF (20 mL) FeREEYIHEI0BnBr (4,36 g 25.5 mmol ) = 7£
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=i [ EER NEREGYIIRE 3 /NEF o BRERYI /KRR H ] £ £ B8
FEHY o SR E A R KPR > 48 NaSO. B2l 72 B ZerhighE - FEY
FEFAEUE ST TR - 1R EIPC-BRIGE 1,3- BRI S -
FE SEC 4B - JE-ELAC-BRTGE: 1,3- —HEe R A REFE R F% SFC

HETOHE - BRSSO FRIGE 1,3- g RS -

'"HNMR (400 MHz, &ff-d) 6 7.43 - 7.34 (m, 10 H), 5.15 (s, 4H), 2.99 -
3.06 (m, 2H), 2.22 (t, /= 7.8 Hz, 2H), 2.11 (m, 2H), 1.90 (m, 2H) - LC-MS : m/z
1712 M-H) - LC-MS :m/z  (M+H) =423.6

FEB (SOBRE 13- “HEE

S ms

[[10.5 g B (S, SHERIKE: 1,3-— I — 2R ZERHY 10 mL #Y MeOH HHE
WD 10%8Y Pd/fie (0.05 g) » A SRR - 1088 20 7048 - FElR
FTEET AR - BRI RERMLEY) - FERIGZEYR S eE
R (RSl i et

"HNMR (DMSO-ds) 6: 12,12 (br, s., 2H), 2,71 - 2.82 (m, 2H), 1.97 (1, T = 7.8
Hz, 2H), 1.87 - 1.94 (m, 2H), 1.64 - 1.76 (m, 2H) - LC-MS : m/z 1572 (M-H) " -
[a]o"=+32.8, ¢ = 5.0, FO [EREAE : [a]o'=+32.5 TR AR AFIBE b B2 #E2E( Aust,
J Chem.) ; 1979, 32,2517 /7] <

FBR C : 5,5'-((18,38)-BRke-1,3- ) 8 (1,3,4- M k-2 i)

A E YRR 5,5-((1S,38)- B be-1,3- ) EE(1,3,4-1 —M-D-fi%)
HYITIE AR -

‘HNMR (DMSO-ds) & 7.06 (s, 4H), 3.49 - 3.55 (m, 2H), 2.22 (t, ] = 7.7 Hz,
2H), 2.14 - 2.20 (m, 2H), 1.78 - 1.89 (m, 2H) = LC-MS : m/z 269.3 (M+H)

NN-(55'((1.83.8)- B2 Jefe-1,3- ) 88(1,3,4-E —Ik-5,2- — D))y & (2-(2-H
SEFE) ZHEE) (284)
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Q\i SN LQ
H’Ls) Q)‘s N O~

etk 37 AE1H] -

"H NMR (DMSO-ds) &:7.14 - 7.32 (m, 410), 6.85 - 7.03 (m, 4H), 3.54 - 3.83
(m, 120, 239 , J = 7.7 Hz, 2H), 2.32 (m, 2H), 1.99 (m, 2H) - LC-MS : m/z
(M+H) = 565.5

N,N'-(5,5-((1.5,3.5)- B Tk 15-1,3- — 358 (1,3,4- 0 —k.5,2- —FL)EE(2-(3-(Z
FR L) ) Z ) (285)

\N/

\N/
O - —
QAH 3. OJS&H&Q

TS EYy 37 HEIE] -

"H NMR (DMSO-ds): 12,66 (br, s., 2H), 7.11 (1, T = 7.8 Hz, 2H), 6.70 (s, 2H),
6.61 (t, ] = 6.0 Hz, 4H), 3.72 - 3.82 (m, 6H), 2.88 (s, 12H), 2.38 (¢, ] = 7.7 Hz, 2H),
2,29 (m, 2H), 1.93 (m, 2H) = LC-MS: m/z  (M+H) = 591.5

NN'(5,5-((1.5,3.9)-BR LK - 1,3- L) B (1,3,4- 1 Tk 5,0- — BE)) (D (6-FF
SFAENEE-3-25) ZHiT) (286)

0 Qe

O p oy 3
PO

e 37 HHIA -

'HNMR (DMSO-dy) 8¢ 1271 (s, 2H), 8.09 (d, T = 1.9 Hz, 2H), 7.65 (dd, T =
8.6, 2.4 Hz, 2H), 6.80 (d, T = 8.6 Hz, 2H), 3.83 (s, 6H), 3.7 (s, 4H), 3.74 (m, 2H),
238 (1, 7= 7.8 Hz, 21D, 2.4 - 2,34 (m, 21D, 1.89 - 2.02 (m, 2H) » LC-MS : m/z
(M+H) = 567.8

NN'-(5,5-((LS,39)-BR 2 5-1,3- 50881, 3,4-m8 —Hk-5,2- —H0) 8 (2-(5-H
SFNEE-2-5) ZHE) (287)
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\ /
[0}

oy 3L
N—=N g\

R

2RS4 84 (s8R B AR -

'H NMR (DMSO-ds) 6: 12.61 (s, 2H), 8.27 (d, ] = 5.6 Hz, 2H), 6.96 (d, J =
2.4 Hz, 2H), 6.84 (dd, ] = 5.6, 2.4 Hz, 2H), 3.81 (s, 6H), 3.78 (s, 4H), 3.61 - 3.69 (m,
2H), 2.31 (1,1 = 7.7 Hz, 2H), 2.21 - 2.28 (m, 2H), 1.88 - 1.96 (m, 2H)  LC-MS : m/z
(M+H) = 567.9

NN-(5,5-(1S38)- B R b -1,3- — B ) 8 (134- 1 — k50 —H )&
(2-(6-(3,3- “REHETR T fe-1-20)Mthme-2- ) Z i) (288)

FSC/N%A) QA\ Nw‘a@

2R Sy 84 U ER B AHA -

"H NMR (DMSO-ds) &:12.67 (s, 2H), 7.59 (t, ] = 7.8 Hz, 2H), 6.79 (d, ] = 7.3
Hz, 2H), 6,48 (d, ] = 8.1 Hz, 2H), 4.34 (t, ] = 12.5 Hz, 8H), 3.86 (s, 4H), 3.74 - 3.79
(m, 2H), 2.40 (t,J = 7.7 Hz, 2H), 2.27 - 2.36 (m, 2H), 1.89 - 2.02 (m, 2H) - LC-MS :
m/z  (M+H) = 689.8

NN'-(5,5'-((LS,3.8)- BRIk 1,3- —FE)8E(1,3,4- M — k5,2 — B0 B (2-(6-(—
FR B NEE e - 2-28) Z BRI (289)

AL g g I

TR Fe gk &) 84 B9 BR B A -

"HNMR (DMSO-de) & : 12.67 (s, 2H), 7.46 (1, ] = 7.9 Hz, 2H), 6,52 (d, ] = 8.6
Hz, 2H), 6.55 (d, ] = 7.3 Hz, 2H), 3.81 (s, 4H), 3.49 (m, 2H), 2.98 (s, 12H), 2.38 (¢, ]
= 7.7 Hz, 2H), 2.22 - 2.33 (m, 2H), 1.85 - 2,01 (m, 2H) = LC-MS : m/z  (M+H) =
593.9

L& 386
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BB A+ N-(5-((18,38)-3-(5-f52E-1,3,4-HE e ) EBRTLED)-1,3,4- 1 K
-2-25)-2-(6-(3,3- “ R BBER T - 1-H)lhne-2-5) Z M

7\
0 N F
Nen Nmi\i }\Q\ &F

HzN"<S,‘3»,,, ! & N

6] 5,5'-((1S,38)- BT A5e-1,3- ZED (1 3 4- 1 k-0 f) (1 g 3.5 mmol)
FItBuOK (392 mg » 3.5 mmol) #7215 mL &Y DMF BB R IR
7% 5 mL 59 DMF 58 2-(6-(3,3- R AR T Fe-1-F0) M- 2-5) ZERFER(0.6
g 2.5 mmol ) » FEER TEHATR 12 /NEF I B 3B aaA] NaHCO3 {E R -
FriG Y ErR B T ETHUL - B3R EYD -

LC-MS:m/z (M+H) =493.2

ZBR Bt R)-N-(5-((18,38)-3-(5-(2-(6-(3,3- —H B MEFR | fc-1-E)kne-2-
B)LHEE)-1,34- -2 B CE)-1,3,4- - 2- 3008 HE -2 B S

S
7"\
N F
Q § we e & X
HCf HN’«SE%‘ 4 ’ %?\i

S H

FZEE T B R-AZEES (155 mg* 1 mmol)~HBTU (380 mg* 1 mmol ) ~
N-(5-((1S,38)-3-(5- f&r & -1,34- 1% — v 2- F I8 2 &5 )-1,34- 18 — ik )-
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5)-2-(6-(3,3- Z A HEER T e- 1-HED)IEnE-2-2) ZFERE (50 mg > 0.1 mmol ) K
DMAP (12 mg » 0.1 mmol) 2 mL #9 CILCL FEERIEH: 2 /NF - F TRO
FRIREEY) > F CHLCL ZEHY > I HIRAE IS F e 7 et Tl 15 310Fr
HEHIEY) -

'H NMR (400 MHz, MeOH-ds) &: 7.61 (dd, T = 8.2, 7.3 Hz, 1H), 7.54 (m, 2H),
737 (m, 3H), 6.81 (d, J = 7.3 Hz, 1H), 6.49 (d, ] = 8.2 Hz, 1H), 4.61 (b.s., 1H), 4.38
(t, ] = 12.2 Hz, 3H), 3.57 (m, 2H), 3.33 (s, 2H), 2.44 (t, ] = 5.7 Hz, 2H), 2.11 - 1.93
(m, 4H), 1.81 - 1.74 (m, 2H) - LC-MS : m/z  (M+H) = 627.2

L& 387 ~ 388 ~ 349 ~ 389 ~ 375 ~ 390 - 377 K 378 BLLELEY 386
RS =B

(8)-N-(5-((18,38)-3-(5-(2-(6-(3,3- TR A HEER T bi-1-F)Lbwe -2- ) Z B
3E)-1,3,4-16 s 0 ETR TUEE)- 13,418 k0 D) 0 REEL 0 SRR 7 R (387)

< % 7\
O 0\ Z7NT\F
NNN NWN N ng
HN%S)\,% R

'HNMR (400 MHz, MeOH-ds) 6:7.62 - 7.58 (dd,J = 8.3, 7.3 Hz, 1H), 7.54
(m, 2H), 7.43-7.32 (m, 3H), 6.81 (d, J = 7.3 Hz, 1H), 6.50 (d, J = 8.3 Hz, 1H), 4.61
(b.s., 1H), 4.38 (1, J = 12.2 Hz, 3H), 3.57 (m, 2H), 3.33 (s, 2H), 244 (1, ] = 5.7 Hz,
2H),2.08 - 1.96 (m, 4H), 1.82 - 1.71 (m, 2H) - LC-MS:m/z  (M+H) = 627.2

2-(6-(3,3- R AT T be-1-Fo)MEE -2-55)-N-(5-((15,35)-3-(5-(2-B-(= .
R S ) LR EE)- 1,3,4-E —1E-2- R BR U EE)- 1,3,4- I — k-0 7

(388)
7\
FBCOQJO PN NN (L/QN\FNQ{
HN"<S),,‘” O/MS%H

' NMR (400 MHz, CDCls) 6:7.54 (dd,J = 8.3, 7.3 Hz, 1H), 7.44 (d,] =73
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Hz, 1H), 741 (s, 1H), 7.34 (t, ] = 7.9 Hz, 1H), 7.11 (d, ] = 8.0 Hz, 1H), 6.69 (d, ] =
7.3 Hz, 1H), 6.34 (d, ] = 8.3 Hz, 1H), 4.50 (t, J = 11.8 Hz, 4H), 4.09 (s, 2H), 3.90 (s,
2H), 3.60 (m, 2H), 2.59 - 241 (m, 2H), 2.11 - 191 (m, 4H), 1.79 (s, 2H) -
LC-MS :m/z  (M+H) = 695.2

2- BN EE-N-(5-((18,38)-3-(5-(2-(6-(3,3- ~HE MR T Se-1-F)lLme-2-3)
R ED)-1,3,4-E k-2 FDR T HD)-1,3,4-E —Me-2- ) ZEifE (349)

74
. D'y
,a(i\l N N'N\}‘ " F
HN \ ! N
S)”"'O)\S H

'"H NMR (400 MHz, &{5-d) d: 7.74 (dd, ] = 8.3, 7.3 Hz, 1H), 6.86 (d,T = 7.3
Hz, 1H), 6.51 (d, ] = 8.3 Hz, 1H), 4.77 (t, ] = 11.8 Hz, 4H, 4H), 4.28 (s, 2H), 3.58 (m,
2H), 2.60 (d, T = 7.4 Hz, 2H), 2.47 (m, 2H), 1.97-2.07 (m, 5H), 1.77 (m, 2H), 0.59 -
0.70 (m, 2H), 0.34 (q, ] = 49 Hz, 2H) : LC-MS :m/z - (M+H) = 575.4

3- P -2- B N-G-((1S39)3-G-Q-G(ZERHF K E) B &) Z Bl R
&)-1,3,4-E -0 F R L EL)- 1,3,4-E k0O PIRRE (389)

FA4CO o
) S
\ | D—NH
AN S)”'J.O)\S HO

'HNMR (400 MHz, DMSO-d6) 6:7.44 - 7.51 (t, ] = 8.8 Hz, 1H), 7.32 - 7.38
(m, 6H), 7.25 - 7.32 (m, 2H), 5.10 (m, 1H), 3.99 - 4.15 (m, 2H), 3.90 (s, 2H), 3.47
(m, 2H), 2.30 (t, J = 5.9 Hz, 2H), 1.93 (m, 2H), 1.85 (m, 2H), 1.61 (m, 2H) - LC-MS :
m/z  (M+H) = 633.5

2-(6- FEEMELE -2-5)-N-(5-((18,39)-3-5-Q-CG-( =R F K 5) F &) LB i
#)-1,3,4-08 — -0 BB ULED)-1,3,4- B k-2 ED ZFERE (375)
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FACO o

N N
Hqusj,h, l S\>~NH

'H NMR (400 MHz, CDCl») 6: 7.81 (1, /= 7.8 Hz, 1H), 7.68 (d, /= 8.0 Hz,
1H), 7.60 (d, /= 7.8 Hz, 1H), 7.46-7.38 (m, 2H), 7.34 (1, /= 8.0 Hz, 1H), 7.12 (d, J
= 7.7 Hz, 1H), 433 (s, 2H), 4.07 (s, 2H), 3.60 (m, 2H), 2.49 (1, ] = 5.9 Hz, 2H),
2.07-2.10 (m, 2H), 2.00-2.05 (m, 2H), 1.71-1.95(m, 2H) = LC-MS : m/z  (M+H) =
629.2

2-(-(Ha R A )3 EE)-N-(5-((15,35)-3-(5-2-B-FEH5) LBl g H)-1,3.4-
-0 EER CUEE)-1,3,4- B -0 B0 Z R (390)

HoN
%O &CN
ALY, : JL D
", S

HNMR (&{5-d) d: 7.84 (s, 1H), 7.73 (d, ] = 8.1 Hz, 1H), 7.54 (d,] = 7.5 Hz,
1H), 7.48 (s, 1H), 7.38 - 745 (t, ] = 7.8 Hz,1H), 7.32 (m, 1H), 7.23 (m, 2H), 4.08 (s,
2H), 4.02 (s, 2H), 3.92 (s, 2H), 3.61 (m, 2H), 2.22 (t, ] = 7.6 Hz, 1H), 2.02 (m, 2H),
1.94 (m, 2H), 1.77 (m, 2H) » LC-MS : m/z  (M+H) = 573.3

(8)-N-(5-((15,38)-3-(5-(2-(6-(3,3- s A FEBR T Fe-1-F)hie -2- ) Z i
5)-1,3,4-08 2B BRI HE)- 1,3,4-18 k-0 B0 REL-D- R 2R (377)

4
0 0 \
N—N N—N )\;\\)\N -
QAN/QS»"MOAS»\N N 3<F
H H

HO
'HNMR (400 MHz, CDCl) 6:7.60 - 7.50 (m, 3H), 7.37 (m, 3H), 6.68 (d, /
= 7.3 Hz, 1H), 6.35 (d, /= 8.3 Hz, 1H), 5.51 (s, 1H), 5.37 (s, 1H), 4.53 (t, /=11.8
Hz, 1H), 3.88 (s, 2H), 3.84 - 3.71 (m, 2H), 2.62 - 2.46 (m, 2H), 2.40 (m, 2H),
2,10 - 198 (m, 2H) - LC-MS :m/z  (M+H) = 613.2
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(R)-N-(5-((18,35)-3-(5-2-(6-(3,3- — @ BHER T be-1-Fo)bne-2-5) Z Bl
35)-1,3,4-188 WD EOER TR EL)- 1,3,4- 188 — kD )0 ¥REL ) FEEL 7 RERE (378)

'H NMR (400 MHz, CDCl) &: 7.55 (m, 3H), 7.39 (m, 3H), 6.68 (d, /= 7.2
Hz, 1H), 6.35 (d, /= 8.4 Hz, 1H), 5.52 (s, 1H), 5.37 (s, 1H), 4.54 (t, /= 11.8 Hz, 1H),
3.88 (s, 2H), 3.84 - 3.72 (m, 2H), 2.57 (m, 1H), 2.50 - 2.37 (m, 3H), 2.08 (m,
2H) - LC-MS :m/z  (M+H) =613.2

ELARSE sl T B hE Py THE T - FEEERRY = - R EIRIEE
6 R R BT ZIEOR E R RS B THY « 18 Bl - Eai IR
BEFRIEEEN—H0 1 HEFEEARHBHAEE N - Ji - &7
MEERARAE SR ER R -

[RFaEEEA]

(A=Y )
B EFES [FiRaE i ~ B - SeblErraEac ]

BN E R (RRREFEIR ~ i ~ HI - SElIErERC ]

(3R] Gt H BEEaCHE)
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FHHHE

s EREHEEHE ¢ 102142566

X HEH 102711722 XIPC 478 ¢
[ REATR] (Fhag/3e30)

EMREERGE
(COMPOUNDS AND THEIR METHODS OF USE)

(4]

rEE

CO7D 286/135 (2006.01)
CO7D 417/14 (2006.01)
AB1K 31/433 (2006.01)
ABTK 31/4439 (2006.01)
ABTK 31/454 (2006.01)
AG1K 317497 (2006.01)
A61K 31/501 (2006.01)
AB1K 31/506 (2006.01)
ABTP 35/00 (2006.01)

TERLEE TR < (L SR BB EE A ZEED) -
EMRT T FE v SR e R R R L S Y2 J s -

(X1
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