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i) - AL (HAT) ;5-ROX GRIE-X-Z'FFHH) s 5-TAMRA (5 L PU 3 BF ) 5 62 0t
B FFIH6G;6-CR 6G;6-JOF; T- 2 H-4-F B H 5 2 T- 2 LM T R D (T-AAD) s 7T- 2K -4-H
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IE) 5 WY I HE 5 WY WG 40 5 WY g % 5 Y W 7 25, MY I 25 Z5Feulgen SITSAsAlexa Fluor 350™,
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660™;Alexa Fluor 680™, 5 EIZK A 76 4L WL TE & 1 (APC) 3 AMC; AMCA-S; AMCA (&4
HEREETR) AMCA-X & MAHRD A AT T &R AT EE T R (AMCA)  RILHE
(Anilin Blue) ;Anthrocyl HiIGERES s APC (T 25 1) s APC-Cy7;APTS;Astrazon 414G
Astrazont8R;AstrazonZ[6B;Astrazon & 7GLL s KIHFK ; ATTO-TAG™CBQCA ; ATTO-TAG™FQ; 4>
fié ; Aurophosphine G;Aurophosphine;BAO 9 (RURFE AR FLwTe k) s R R 5 3% 22 5 B- N b i
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Z M s ALTN LR REG SE 3 AL AN —HE S TMR ; S8 AL B L RE TMR-XZ5 542 s S AL B ik

16



CN 108290855 A w Bg B 9/75 Tt

& TMR-X, SE s AL B ML S TR s AT —MERE TR ATP s UL BN 1L mE TR-X SE;BO-PRO™-1;
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5 R RENK:; C-7 & (phycocyanine) ; CPMA 37 5 2 ; CTC; CTCH A% ;Cy2™;Cy3. 1
8:;Cy3.5™,Cy3™;Cy5.1 8;Cy5.5™;Cy5™;Cy7™; Cyan GFP; BRAMPYé 4555 (FiCRhR) ; BE
HAME W i ls (Dabey 1) s PHEAREE s PHIE B AL s PHBEEE 7 i s PH#ESE S PHEEBEDHPE ; P19 5 5
DAPT ;Dapoxyl;Dapoxyl 2;Dapoxyl 3:;DCFDA;DCFH (7.1 & &t % BE) ;DDAO; DHR

TAZSFH123) 5 -4-ANEPPS; —--8-ANEPPS (IE-LL ) ;DiA (4- —-16-ASP) ; W 2R &
AR RS (DCFH) s DiD-SERETE R B DiD (Di1C18 (5)) ;DIDS; A ZF' FFH 123 (DHR) ;
DiI (DiIC18(3)) ; ~hYJEMy;Di0 (Di0C18 (3)) ;DiR;DiR(DiIC18 (7)) ;DNP; Z X i%:DsRed;
DTAF ; DY-630-NHS ; DY-635-NHS ; EBFP ; ECFP ; EGFP; ELF 97 ;BE 4T, FR#E4L (0 R, R4 (A K
ITC; IRAK 2.5 s ZMENE [F) i %44 -1 (EthD-1) ;Euchrysin;EukoLight ; &4k%4 (111) ;EYFP;
[H ¥ (Fast Blue) ;FDA;Feulgen (BIFIE I8 %) sFITC;Flazobs ;Fluo—3:Fluo—4;: K=&
(FITC) ; N MRt ZEBE;Fluoro—Emerald;Fluoro-Gold (%EKEH)K) sFluor—-Ruby;
FluorX;FM 1-43™,FM 4-46;Fura Red™;Fura Red™/Fluo-3;Fura-2;Fura-2/BCECF;
Genacryl5%4LB;Genacryl 58 10GF ;Genacry LKy 213G ; Genacry 1 2 5GF ; GeneBlazer (CCF2) ;
GFP (S65T) ; GFPZL#% (rsGFP) ; GFPEF 4 B LUV & (wtGFP) ; GFPEF A AIUVIE K (wtGFP) ;
GFPuv;Gloxaliclg ; Sk ¥ ; ML AR ; MRS O FT A (Hoechst) 33258 ; AR O\ m] Bl33342 ; MAER
CLA 34580 s HPTS; B HF E K B E LBk (FluoroGold) s B3k ; Indo-1;
Indodicarbocyanine (DiD) ; Indotricarbocyanine (DiR) ; Intrawhite Cf;JC-1;J0-JO-1;
JO-PRO-1;Laurodan;LDS 751 (DNA) ;LDS 751 (RNA) ;35 A 4 (Leucophor) PAF ; &5 A #8SF ; 55
A AEWS s TN 22 i %' PE s T 22 i %' P B s 5 s 2 / MW [ J5T — %844 ; LOLO-1;LO-PRO-1;
W s Lyso Trackeri;Lyso TrackerWi-F;Lyso Trackert;Lyso TrackerZl;Lyso
Trackeri ; LysoSensor¥i s LysoSensor4t ; LysoSensor gt/ W sMag4s s SA% 1A+ 41 (Phloxin
B) ;Mag-Furafl ;Mag-Fura-2;Mag-Fura-5;Mag-Indo—1;8:4¢ Magnesium Green) ; 8695 ; L
£ 4 Marinai ;Maxilon a8 2 10GFF ;Maxilon 258 2 8GFF ; Merocyanin; R EF § &
MitotrackerZEFM;Mitotrackerf sMitotracker4l s W REZ s IR 4T s I 4% mBBr—GSH) ;
Monochlorobimane ; MPS (R LG IR 73 AR L) ;NBD;NBDJig; JB ¥ 41,
Nitrobenzoxadidole; 'S FHRE s L R s i 58 ;Ny losanst lavin E8G;0regon;
Oregon%t488-X;0regon GreenTM;Oregon GreenTM488;Oregon GreenTMSOO;Oregon
Green™514; KFVPEW (Pacific Blue) ; BIFCIE A 4 (Feulgen) ;PBFI;PE-Cy5;PE-Cy7;
PerCP;PerCP-Cy5.5;: PE- i fE 41 [Red 613] ;M3 R 4B (L5 ik$140) ;Phorwite AR;
Phorwite BKL;Phorwite Rev:Phorwite RPA; 3R B4l S IB[PE] s #E4L B2 (AR [PE] s PKH26
(Sigma) ; PKH67 ; PMIA;Pontochrome i ¥ ; POPO-1; POPO-3; PO-PRO-1 ; PO-PRO-3; PAEL R ; 3
i 22 5 s AL T E (PT) s PyMPO; BB 5 YR B s A2 7B Pyrozal 5H 8 2 TGF; QSY 75 45 40 v MR
Jr:Red 613[PE-f vigE 2] 3 R ;RH 414;Rhod-2; Z'FF8; B FHEH 110, B FFH 123, %
FFIHSGLD s ' PFHH6G ; ' PHHB s BPHEHB 200 5 Bl PR IR s B FFIHBB ; & FFAHBG ; 27 FFEH 4%
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Y Phal licidine ; &' FFH B IR L s B FHEH AL s B FFIWT s BCBR AL s R 75 25 s R 408
1 (PE) s RsGFP;S65A; S65C; S65L; S65T ; A EEGFP s SBF 1 ;5 IfL 75 25 s Sevron#s4l 2B; Sevron s
414G ;s SevronsiZlB; Sevronts ; Sevron 2L ;s sgBFP™; sgBFP™ G M BFP) ; sgGFP™; sgGFP™
GBI YEGFP) s STTS;SITS (BEER) s SITS (3 KA 44 F AR L) s SNAFLAS B 48 25
SNAFL-1; SNAFL-2; SNARF45 # 4t & ; SNARF 1 ; #44# (Sodium Green) ;SpectrumAquas;
SpectrumGreen ; SpectrumOrange ; Spectrum Red;SPQ (6-F 45 F-N- (3-Fifi I 3L) k4R
) KA Z M s Sulphorhodamine B can C;Sulphorhodamine G Extra;SYTO 11;SYTO 12;
SYTO 13;SYTO 14;SYTO 155SYTO 16;SYTO 17;SYTO 18;SYTO 203SYTO 21;SYTO 22;SYTO
235SYTO 24;SYTO 25;SYTO 40;SYTO 41;SYTO 42;SYTO 43;SYTO 44;SYTO 45;SYTO 59;
SYTO 60;SYTO 61;SYTO 62;SYTO 63;SYTO 64;SYTO 80;SYTO 81;SYTO 82;SYTO 83;SYTO
84;SYTO 85;SYTOXHS ; SYTOXZE ; SYTOXHE s PUFRZS s PU FE KL B85 (TRITC) s Texas Red™; 785
PERRA - XM AW TR 2 AT (DiSC3) s MEMRZTR ; MEME IS s BRI 255 BRUBR 22 S s A 22 TON;
Thiolyte;ThiozoleFs ; Tinopol CBS (Calcofluorfd) ;TMR;TO-PRO-1;TO-PRO-3;TO-PRO-5;
TOTO-1;TOTO-3;TriColor (PE-Cy5) s TRITCPY FF 3 B FF B AR S\ BRI ; LW s TruRed ;
Ultralite; ¢ J6ZB;Uvitex SFCywt GFP;WW 781 X% FHEH s XRITC; — HI 2848 ; Y66F ; Y66H;
Y66W; T GFP ; YEP s YO-PRO-1 3 YO-PRO-3; YOYO-1; LA J2YOYO-3 . i A H i v FF A A, “%é 56 [A]”
AL AR E A £

[0047] Bt AFFRIAL AP UL S I8 2ok 7 1 25 4% 10 T A e EDAR 1 e e 2 1] o 0, i ok
I e I s A (1 Ak AT G 2 ) PR 3 22 B 05 1 TP A e AR, ) e e ik 6 [ 14 A5 P ] LA 28
BB

[0048]
v N .

LT T Ny % R R
(00491 /5SS rh , FF 4 FF B LA ST et 38 432 58 A O A A O e e 1 1
(b AT LAk A A T R R LI

R N

11

[0051] LA RVRIR I bSOkt S, n=1-10, HLAwHE ((CH2) ) FHAETR A48 A C 1 e sk
WS 1 2 T PRy i e d

[0052]  fE— LSty G b, B 0T (0 B AT A S R BE 2 A 1) P HAC 1 e P AR 2 P 11
WEY RV RR B A I R aCTTT
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SN oot R 111

[0054]  HARUAIR G e R L, n=1-10, HE A2 F ((0CHCHo) ») FIVETH
AR A R g i ek S ] 2 [ ) i e A

[0055]  7E—RL s 7 S, BT 8 1 IR EL A I 3 B S A 10 O A A g s e 2 A 11
AP LA N B A RV

HARYFIR? 2

R v,
ORI E on=1-10, Hrid b &P B R A PR R A O i 0t

[0057]  7E—ULsLyifi 7 S, BT A ) B T ik i 4 B 4 1100 T A A DA Py e s b 2 A1 1)
&P PSR N HA Ve

[0058]

[0059]  HrpRURIR 1 bSO aRT BT SE SCon=0-8, H AL &4 B R A b et
[0060]  fE— LB Sty G i , B o 0T (0 B AT A 3 R B 25 1) A EBAC 1y e P R 2 A 11
WEral AR R A W R v,

[0062] LA RVRIR® G bSO R LA SE S on=1-10, A FFR & HAT -2, 3- & - 1H-Ef
FE PRI ERESL
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[0063] A HI 1% o1 Fiv 24 FF B4k A 10 D026 8 =7 SR A8 Fok 5 M 1 1 Vit P o 1807 R DA R 411 i B
K 0 W T T 2k o R s T DAL A B o e A A T B 2 o T AR A A
O I T3 B RA FR G v BT o B 7 V0P e 0 T 7 T s P, 0 7 A PR b P £ 1) S Tt
B BT R 77325 o AE— L8 S 75 G, Firal A A A T 5% B R AR e 398 m 1 e 4 i 1 T
BVE T (4, /0 2110% .20% . 30% v 40% .50 % . 60% . 70% .80% 90 % B B %) o fF H &
S 77 G, AT RA I BT IR AL A4 20 T 00k B A R A i T R T ACs o B 1 CaofiL , - ELAR
VAR AL A B AL T2 10uM. 5uM, 1uM.0. 5uM 0. 01uM.0. 05uMEZ0 . 00 1M ACs0E, I Cooff -
[0064]  AHEHFTATRIAAESY G, RIITITTL IV VERVIFIAL &) 7T LA EA TLA
FHE 0, P8 J T AR TR A | 22 1) S A AR RS e S A A o o T — AN B AT O, (LS
A LU 2l (9, PR O ) — S B A AT DL SE A Ah TSI s F- PO i — L8 B A
HAT LA SE A T-RAGALSR) o S s n] & ACHE, F O R — A E 2 A rT DU A B TR
4 (it RAZLANSHY B () AT BB 75— PR & W) AZAE B3 2L A Al f i) 7 A% S A4
2 6] S R AR BN B S A AR BB AT SR BT AR M AH 5 A AR RS TR BT TR (1 2
A7 & /2790 % .95 % BL99 Y6 Al [ 3L AR AR A L 22 1A S AR BON B AR LA ) L AR
HIAR A I 5 R B A SR s AE — AN ST 1 v 0 4 B I ) 435 ) X R ek s P A T B
ENIRRAY.

[0065]  ZAHIiF 1 fir > I B A7 R A8 AL & Y mT ELUAZ5 A &) T 20
KL, 5 AN ek A& P 25 A S RN N 2 AN G BT A JF I H SV ) SE T 7 5 o IX
(R AT DARHR 2 2% b ] 252 AT AT A BE % 205 289 ok 1, ‘e AT mT B 0 e FH 19 25 4)
HEY XM AMAE S A HEREN T AT EY . ZA 8 E 5800 AL S
H &A% AR BAL ] LA 4 & HifE, 8 A0 & S A T L& H
FIER— &5, WA &R — LR =0 — B FE B A RS AR A YR &R
a3 BT R iR R B AR A r) BRI 2, B W4h 76 1 3E BAIE - 8 i >R A
AR AT JEL S 532 AT ATC il A H 38 o B A I 29 2 G 1) AE A0 i F T 38 3 2 e S s
J A PR R | R s B I IR R T

[0066] AR A< H 37 B A FF 5 T 54T R A A 20 AT DA BL S — L A AL S 4 A 1
T2t FH o 8 2, 38 4 0 Ao s s MR AL A mT DA LA — Ak S e i A, B0L 5
TR P TR R PEBCR A A R B A TR B — MU A M A A R R e

[0067] 4 ERTIR , AL S W) 2455 AT 52 (1) SR 2 BT UG, 3 HoAR AT AT Fr A I 7 14
H o R U RS I ORAE 2 2 T B ) B AR R E I AR AR SR AR TR EE AL A )
#h MR 2% AR5 1) SR AR I i AT AR FR A BT A TR B 5 255 ERT RS2 R e L
P& B3 LR B ATLIRER TE AL R T i) 24 (1) S 4 & o X AE 1) ShFR SR 1R I e 2 FR i ol &5
AN IR, A BT A RIS Y I O 4 B AT e 8 T pi h , I FLsE
i 25 Eh T2, 0 DR A B A TG Vi 28 R B B 2% & 445 s A4l AE

[0068] i FH-T- T BRI 0 A 6 1 1 mT DA HE TE ML IR G 1R, SR IR , LR , TR , Tl
S, DA A LR e PR ORISR , R , B8, 0P OR AR , DRI » BRHPR AT IR IR , AR, &
B 5 o & A 255 B AT 2 I Eh i S n] DA R IR IR £ , FEIR IR 8, TRER A 5L, AR ER £, T
PR ER , IR &1 , TR IR — &5k, TR IR 2k ImIE IR &5 , SRR IR £, ALY, UL, 2R L, T
FR ek, ZRIREh, SF ISR, NIRMIRSE, F IR L, SRR Eh, Mk, R TR, O IR, e R, N
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R EE , FREE  TA IR SR BRIHIR L, F IR L, B Rk, E DR, ok R, TR, 4-
TIRER, CUbR-1,6- R EL, R IR L, SURF IR L, AR IR, AR PR, AR
IR EL , SRR R, “H ORTRIR Sh, R A R 3h , R AR TR £, R T R 3h  ATHE B 56, LR
h, BRI TIREL, CBER L WA EREY, FIR L, N IEER &1, 251 TR &1, ZE-2- TR £,
PRI £ 55

[00691 i fin e b AL HEAT A 1 TEALBRIT 25, B s S A i & Je S A L B 1= 4 8
SENYD, BRIR SR BRIR A EL 5  FH T 1] 20X 25 S Bl AL B A A A A, S A, R
TR B, Bk By » R PR S0 » TR LB, AT, TR IR A5 55

[0070] & A% HY i v BT A FF B A A W0 B ATTART 56 11 — 3820 1K A 8 8 8 X T AL & 4 1)
TR RE AN e EE A, R SR N AR E G 2 R W2, O H R B AN
A SR TTRRAS B EE (¥ & J53 o AN HHEE (9 &t 53 AT DA LS AN A 22 () A B B R

(00711 fb & Wi 2 2% b AT 32 5% (9 B AN i th m] LA A A i b Br A R RO AL A A 72
o3& B ) R I S 484 R e BE T L O SRR AT O b BL R, R B BRI BE L T bR AR R R
S T AT R R 1D S A9 B8 AR ECA D T M B LA P T e AR — BCA P I fe » 2 R s g — F
N R YN

[0072] 4k, A HiE v BT A FF 0 55 RT DL BTl A S I A A e Qe e 2k L R AN/
BRI e R S e o VA 1) A I S T LLELES B A A K A5

[0073]  ZG ¥ eH & W] LA T 697 -5 4800 i 1 A 95 M SR 180 3 9 SO RE 1 T v v o ]
Wi, A 29 AT BT IR A A2 09 SO IE BOARL T A5 A 28 22 9 BCIRRRE IRV, v 1) 28
S AP P BORRE AR IR AT PR R G0 B » 9 40 X ps RIA 4 4R o B A1)
B AR LB, Bl A FNEAE N R K3 (9 n, SRR SO e L Eh e (e,
H A KRR/ o 38 A A SR B3 AT DU HE 9] J 0 2 5 /T O 4 i o R BOR A s
P99 I E PR RS [N 5 T 38 0 28 2 90 B0 i B0 5 AR AT ME AR R G0 P70 B » 1 X e
A 4 AR5 o

[0074]  GuAHR 5 TR, RiE V897 (treating) " BUVRYT (to treat)” & H B IR ARIE
R I A B A R Y ok BT 7 A FRREIR P SRR, 0/ B3y L B ek 2 B 305 6 BT 38 7 993 RO RE 1)
BT AE IR A 3t R ™ R P o b, A R v B 8 1 7 VR a5 VA T PR AT e P
[0075]  fyiA H i v B A, R BB 7 R0ET & FR AR 1) 323038 B IR B 2 KGR =it P L & 4
=B &, HAEBT W BUATT 1523 b5 SR EE R 8  Br A FF I D772 mT DL F it
HAERI BT A FFRACE Y Bl AAE T M-S ) AT 6T 5BEMD B
FHOS BB IR BURTIE , 0.8 Jit FH A7 280 (0 410 b1 b A A B A Bl R AR T A R B A A
[0076]  fE A ARSIREL AN 511 36 12 W 22 I8 3 O i AR Jd i W 52 78 AL o
TIRABME AL, v DU & Hh i s A A AR E BT e AL S I A 2 & B0 E T, BiRie
Wil AR W LA EE VR 2 DR 25, 49 0 s 52 (R A s FLRSE AR08 R — M fg BEIR O 5 95 B R B
FIT 5 B 1) 975 BCJ76 2E F) 77 2 E 5 AN 52 3K 28 (1) o 2 5 9T e PR ) EL AR AL 54 it PR ASE =5 i
Jita FH 1) S50 B AR AR FH FESRRAE s BT BRI 70 & 585 FRBE 25 I L A s DA B BT R AE D
[0077] R H 7 &7 BAS 45 £10. 01mg/ kg E £9100mg/ kg (11, £10. 05mg/ kg 5 £)50mg /
kg F1/BL£0. Img/kg %2 £ 25mg/ke) HIAN K B G YT I 1A I B FML A1) o

[0078] AT LA 2H A W il il o A7 7502, B A 590 & B B B B AN A R R S L1 B 4
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500mg [ B R A4, B 11295 % £1300mg « £1 105 £1100mg Al /B L) 25mg o« ATE: “H A7 71 80” J&
TeiG A e N B B B A R R LR B, B A SR S v E AR PR VR T AR
(T3 S0 R T, DA RGOS A 10 24 P304 i B ) T 771

[0079] 17 J e P A2 Jiti FHAS HR i v BT A RO AL A R v b A AL S 0 R B PR 42
HE R B PR i IS A B HEE R, 5 FK N LN, BP0, BRSSP , K 9 B EL A Y
A5 o gt g A mT LA DUATART 75 SRS AL, 52 B {8 I A0 6 P i 4 2828 J R0 32 303 R 9P 28N IR
() (E PRI RR 1

[0080] ARk H: AR N G A IR B , 3E A 0 AR E T 2 T — Pt & 2 16 il
T o 20T, B B ] 78R DA 3 FH T 8 PN R G P it P D A 7R o B 3 A 1 R S
T — Pl A 72 0 il 5 BA B T — Rk 2 Mt IS B A G A T — PP 2 A e i H
AR R 5, BT SR AT DA T DI, £ 5 B R, BRI, UL P, B, SR
T/ TS P e P AELAS 35 5 T A it P 1) 1075

[0081]  ZJ¥2H A R 1S Ve R A FHTEC 1) 7 A2 5 T o A Fp a7 v m] DA A ) 24 Rk 2 v 4
(05 FE 700 7 925 o T DA B A 2R 2 (K AL &1, A4 50, VLGS o, B8, V9, i 18 4k
VAT, B PR 55 R BSOR A, BE 7, AR 7R, 2 B M AR =2 50 B A A B B 40,6 % &
£150 % I A A0 28 1 77 & A R 4L A MR 28284 1 52 & AR 1T B AL A ) BT 52
SUCRRRRE” WA R EX TR B F R AR SR AN E AN T A E
H T A TR AR T A AL A P 0TS PEAEAR KRR S e T4 & 4 ) PR o, DR T DA
FEBACA T BT IE B AR S 5 .

[0082] @I A W5 & A B AR B IR A -1 8 & 1 VR A P HE 78 2 B 22 b ok il 24 B
1) o BB PR A R AL M PR IR B e ), M IR i 2 CRe sl R 45 i A P 4k 22) L
Can 0% , H e WEEE AFERE) 239k FISRALL ) AT & AR K

[0083]  m DAJdH ik B 52 I ] S S V2 R BT R ) 88 751 o JEL R FRE 45 AR AR AL A
FRS T R AR BRI E AL o SRR AR RE SR ELHE , 491 I AS (R R AL e b FLRE  H i
B fey 0V o T R BSOS ML R (484, AL N) RN o 3 ] DA AR IR AR 4 25 i A
(1) 7 7RG A 7 B RE SXRE B A BT, 18 2 Ay B SRR (461 4, L0 S SO0 L A &R %) 3 A BA
1 RN A B, A0 RGBT R AP 5 R £« B JL A7 4 28 IR 2 AL e B A5 3R 2
L IEAYEZ R AT PSR4 7)o

[0084]  J 7RI mT LA FHME (91 20 , A Sy 3wk 7500 R0 2 45 551) 604 o J ok 7 1) 7)o K B 22 4
N AR 5T, 461 a0 H B BRI , 19 7T LUK A A 0B il R PELRES v o 48] 2, 19 AT DA A s v v 77
FERI TR, DR R 2 25 3 9 551 28 2 A — 1L R 52 5 AT ] A ) A P R

[0085] A LAAE Jv 5 b A FHE VR LABTS LE 70 R v ok B A6 AR L b o Y 7R AT DA B DG
F [55] 4 , 4510 ARy, T G PR 6 R G R A5 , 10 i M A AL AL il

[0086] ) ads m] DAL, 5 i A7 7)o 9 A 7110 A 7 IR I I A I DL 3 10O 9T B TBU A I i
T EAVAEVER , R, AR 4 2, AR R o A i — 2D R 7R, AT DA FH K JE H A
SEVERY, FRRAE R, B, AL R4 2 W o R 4, BHES 2 S i IR , e i
B2 TR GBS MG R A, HEE IR BRI R A 4t = o

[0087] W] LUK 2H & e i ik A v 50 0 AR P96 e R A 52 B R IR ST = R .
T 1) 70 AT DA S sk ANV T 8 e A 5 L R VA T B P 5 %) R ) A, A [ A 7 2R ke
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Fe o ITER IR AL FE B IR AR IR - IREF i3, K~ HIRE LR LR, SR 28— IRFR A 2k
FH L 2 4 2 NG R TR IR P2 R Ak AR L AT A

[o088] 4 M ERIGAL SN TR IE PN, ) DA & R AR 22 S5 o o 1 P, B ] i A
Y A ) 22 J5 o ] ] AT A e AN T SR O A RS R iy L oo A5 KR Y ) e 7 J
B Ry T ERE L WA TR

(00891 3 Bt 7)1 ] FH 38384k 540 o 38 B W 570 Al LA B 5 1L oo A 5 0 T At 5 ¥ i
HIB R 510 s LA S ARSP A S W e 4L 5 0 15 B PR A g JBE ot ml DAE T E SR 2%
G FIZL &40, Blan B A & 2 DL IR 25, il X e AL s B B F R IE 2.
[0090] AR A AN G ok EAEE , o1l 70 m] LA LA (8 ) 7003 15 19 1k i (il » 450 (44
R, i PRI, AR (B, SRRIRE) , BRI S5 il & H T it - B3, Pk fl
FRIR] A HERAT i 57 & it A T AR NSRS 5l EANE A T AR 2l BT/ B e 1
JREIAA R Al 2o

(00911 AR rb T 23 AP 15 4 ] A 3 3 i I 110 3% A R0 FR) A P o 0, AR HR iR
FIv oA A W mT LA AR i i i B L LA 1l #6540 15 D A R 42 0 3 P AT 0 I Al
G R RS PR 1A ) R o il T DA il 6 2 AL 50, AE AR g b L R B A TR
TR/ BCIRRT -5 HAREF A RS TR AE DR X BRI BRI AE o

[0092] "I~ [ F*) ] 710975 B 2% 48] i ] PR ) o 3K 820 1P 1 A 77 ) 3 T 1) B 2 P R R
WA VTR B2 AL - T 1D A 1750355 B A2 25 UL B PRI AS R AR A
AR 73 2R il AR R 375 28 I Y 2R OB 25K

[0093]  #hil3)1

(00941 fi I 21 i 7 1l 2% s 1) S s 2

(8 LIRE)
B RS 250
[0095] FiE4n 200
ARG R 4% 10
%3t 460 % S
[0096] R4 bR 4 I, ELLA460SE v (5o HL A 70\ ) e o 2
[0097] #5712
F(ELIR)
AR 250
CERE iy 400
[0098] .
WA (fumed ) —FALAE 10
FR g B8 5
Bt 665 % %,

(00991 BE ik e oy I ELAG FL R il % E & Oh665 2 5e ¥ A 771
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01001 #i313

[0101] il 28 B 55 n T Bl ) 5 VA VAL -

FTE%

EE R 0.25
[01021 Z.B% 29.75

HAH A 22 (AR TR 70.00

Bt 100.00
[0103] 3G ML A1 5 2 BEIR A, JF ELIE IR A W N B3 43 w5t 122, A I % 30°C,
I ELEE RS S HETE I B ARSI TR 0 B R A S AN 2 S O EL P A 1 S U R L 3R
AR IR 1 T S A
[0104] 74
[0105] 81 % %% 1 135 60mg i P AR A3 741

MR A 60 mg

A 45 mg

Phah ¢ He & 35 mg

A S 4 mg
[0106] B e

R T I A4 4.5 mg

AR BR 4R 0.5 mg

A A 1 mg

Bt 150 mg

[0107] 3% PR RS 73 VR AT 4R 2 E 1 32 1 455 B i T H 7S 0 IR & o 45 58 AR g e i
WSS B R A A8 5 U R [ 145 B 57 8 B I AR I URLAES0 'C T8 9T HL
B3 185 B i o P8 Jroi L AT IE I 38 [ 605 [ 57 R R B ek 0y B I 12 B AT A 8
BRI R A, R A B e AT B A % B H &9 150mg (1 77 7% o

[0108]  #I75

[0109] i fill 46 % 1 A8 75 80mg 245 571 f) JEC 22 -

&R 80 mg
SEAD 59 mg
[0110] fkeh 4 4% 59 mg
FE NG B 4% 2 mg
2t 200 mg

01111 B AR AT YE R ek M R IR 8. , {1 HLl 3 455 i, IF ELRA200mg ff) SHHA
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Rif B P X 2
[0112]  #l56

[0113] BT LLAIF 4% 45 225me i il 43 O #2 7) «

[0114] V& PERY A 225mg

[0115] A1 fig oty 18 - b i 2,000mg

[0116] it 2,225mg

01171 fi & Ml il 1 SR 605 B 07 - HL VR & T BT O 8 A0 200 B /N I #4024 14 1 A
TR H IR o 2R 5 IR A VAT IR 20 25 2 (M AR A28 AR HAS HA 40

[0118] 37

[0119]  WIF il & & B 52 AR ER 5502 w4 AN TR 2 :

R 50 mg

BT I AN 50 mg

# % 1.25 ml
01201 R Y ERZE R 0.10 ml

ek A E

% £

4K 2 Et 5ml
[0121]  ffZg 7wt 35 [E 455 B it ¢ H 52 P LA 4k 22 BRI A U SO S8 75 o
FH — 2 7K W 2R R R VR R SRR €2 500 3 ELZEBERE T I e AT SR 5 N 2 = (1 7K BA
FEAE TR AR

[0122] i3I8

[0123] W[ RGP il & RS2 T B 2 10028 S 245 7 B Ik P 1571 -

&R 100 mg

H AR 100 mg
[0124] e

5N & A4 200 ml

“hok 2 %t 5ml
SC e 1)

[0125] "I~ 1 (¥ S Hta 49 (AN A 249 U Y PR £ 5 ASAREURE AT P DR B Al P SR DR 1) 32 i
.

[0126] St {51 1 - 4 HRATUYS P I mbk A 5 KD 45 o

[0127]  SRAIQR 7= B Jr S LR 2% T AL &1

[0128] 51
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” P ONRTH RNH;
+ —_— e
” 2y PClg (/ K,CO~/ DMF

[0129] RR'NH
WMF

[0130] 7522

NHR

RX
NaH, DMF

[0131]
N _Cl
ST RNH _ —
N _
Cl it Pd(PPhs)s/ K2CO3
) ==&k /H0

R'X
N

NaH, DMF

[0132]  (S) -2- (mE-3-3&) -N- (1,2, 3, 4-PUS ZE-2-3) memenph-4-f (1) 1K) il %%

s

1
[0134]  J5iEA
[0135]  a.4-G(—2- (kg —-3-3&) MM bR i) il 4% o 1) 2- =3 K I (5.90g, 50mmo 1) 7E 3R T K
(20mL) VAR NN HEBE S SR IR h (12.0g,67 . 4mmol) , BHZIR S WAE 100 CHiHE 167N .
—IRIAPCLs (18.2g,87.5mmol) , /E100° CHEFE 10/ o ZIR-A W)V H 2 = 3, 8 TH U5
N A00mL e A R S BN VAR, UK Vo A o ok R [ A, FHZK Wi, 0, it S R ek alife,

18315 .50g (46 %) ¥ A E 44
[0136]  'H NMR (400MHz,CDC13) 89.76 (d,J=1.3Hz,1H) ,8.82 (dt,]=8.0,1.9Hz, 1H) ,8.73
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(dd,J=4.7,1.4Hz,1H) ,8.26 (dd,]=8.4,0.8Hz,1H) ,8.10 (d, J=8.4Hz,1H) ,7.95 (ddd, ]
=8.4,7.0,1.4Hz,1H) ,7.69 (ddd,]=8.2,7.0,1.1Hz,1H) ,7.44 (dd,]=7.5,4.8Hz, 1H) .**C
NMR: (100MHz ,CDC13) & (ppm) :162.9,158.3,151.8,151.7,150.3,136.1,135.2,132.4,
129.1,128.9,126.0,123.5,122.8.

[0137]  b.N-(2,3- =& - 1H-gfi-2-3) —2- (kuE-3-J&) mmemk—-4-fz (1) (84 g 4-5-2-
(nbE g — 3 3) MRk bR (120mg,0.5mmol) 2, 3— & - LH-&fi-2-J¥% (67mg, 0. 5mmo 1) FIHR L £
(69mg, 0. 5mmo1) 7EDMF (3mL) H (VR S W/E FE WA 5/ o IMAIK (20mL) , ik 38 Fr % Al 1) [l
s, FZKBEG, 15 13 81150mg (73%) K A L 4.

[0138]  'H NMR (500MHz,CDCl3) §9.78(d,J=1.7Hz,1H) ,8.84 (dd,J=7.9,1.7Hz,1H) ,8.69
(d,J=4.7Hz,1H) ,7.93(d,J=8.3Hz,1H) ,7.77-7.70 (m, 1H) ,7.68(d,]=8.1Hz,1H) ,7.47-
7.37 (m,2H) ,7.32-7.27 (m,2H) ,7.25-7.20 (m,2H) ,6.04 (s,1H) ,5.37-5.29 (m,1H) ,3.60
(dd,J=16.2,7.2Hz,2H) ,3.08 (dd, J=16.2,4.8Hz,2H) ."*C NMR (125MHz ,CDCl3) §159.4,
158.6,150.7,150.3,141.1,135.8,134.4,132.9,128.9,127.0,126.0,125.1,123.3,
120.7,113.9,52.6,40.3.ESI-MS m/z:339 (M+H) ‘.

[0139]  J5i&B

[0140]  a.2-5&(-N- (2,3~ & - 1H-Efi-2-FL) me i bk —4 - iz (1) 1) 4% o 5 2, 4— G e e bk
(398mg, 2.0mmol) 2, 3- &~ 1H-Efi-2-% (266mg, 2. 0mmo 1) FIFREZHH (276mg,2. O0mmol) 7E
DMF (5mL) H FTR A W) 78 = il B -5 /N o I K (20mL) , 3k 358 BT &2 B P [T 44, FH K B 35% ,
15, 13 21390mg (66 %) K [ Euli] 44

[0141]  'H NMR (500MHz,CDC13) 87.76 (d,J=8.2Hz,1H) ,7.74-7.69 (m, 1H) ,7.60 (d,]J=
8.2Hz,1H) ,7.41 (t,J=7.4Hz,1H) ,7.30-7.26 (m,2H) ,7.24-7.19 (m,2H) ,6.08(d, J=
6.7Hz,1H) ,5.27-5.15 (m, 1H) ,3.53(dd,J=16.2,7.0Hz,2H) ,3.00 (dd, J=16.2,4.0Hz,
2H) .'3C NMR (125MHz ,CDC13) §160.6,157.8,151.0,140.7,133.6,128.0,127.1,126.2,
125.1,120.8,113.3,52.6,40.2,

[0142]  b.N-(2,3- & -1H-efi-2-J%) —2— (TLmg -3-55) mEmmk-4-fiz (1) 59 & o FF 2-5-N-
(2,3- &~ 1 H-Ei-2-F%) mEmemh—4-f4 (148mg, 0. 5mmol) 3-AtmE L HER (62mg,0.5mmol) \Pd
(PPh3) 4 (58mg,0.05mmo1) B (276mg, 2. 0mmo1) 7E eI kE (10mL) FI7K (1.5mL) HH TR &
MIAESS CHER A INFA 16/ I K (5mL) , FHEtOAc (25mL X 3) ZHUZIE 5. F 2k
7K (16mL) HEi A FF A NAE, T4 (NaxS0s) , 138, 28K, S R iEE 4k, 153 7 132mg
(78%) KAt il 44

[0143]  (S) -N-FP Jk-2- (ikmE-3-38) -N- (1,2, 3, 4-PUSA Z5-2-0) wemnbk—4-% (2) 1 il 4% o

N\ [
, =N
[0144]

[0145] 'T’:E_—’ZI:.?DI?LI_{:TJ (S) _2_ <ntt[ﬁ_3_%) _N_ (1 ) 2 ) 3 ) 4_@%§_2_%> W%Héléu%_Ll_ﬂﬁ (70mg ’
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0.2mmo1) ZEDMF (3mL) T &M i ANaH (60 %) (10mg,0.25mmol) , FiHE 3094t . [ 1% IR &
YN R B (16uL, 0. 25mmo 1) , P HEIE 4 o A K (20mL) , 3 358 i B2 BT ] 44 , FH 7Kt
B T, 132 1 50mg (69 %) AK 4 [ 44

[0146] S jit 451 2 {55 FH & €20 R 2D P AR o 7 T I 2k ) v

[0147] Ak & DHIDMSOVE RO . SF A/ FLIE 2 2 FE A 96 FLAR - S 24T 2 0 24nM A 501M , 12
AR, 25 R R 15 33 SULETA VR (7. 5nMEZIR ) B 2 X fL A EIRE B5 ¥ G . @il %
I3 T/ FLIE R A Ja B S L o B i) (AMU-G 1) B2 1. 5mM L 7E37 CIL & 3049
B S LA N33/ FL& IEIE R (IM NaOHAI IMH Z B2 1R A4, pH 10) 2 1B (Y
N ARJGEBiotek Synergy Hl 2 iR 28 H FHEx=2365nm, Em=440nml 5 T %,
[0148]  SZjffs]3- e AmIE I E Ik

[0149]  {#iHLabcyte Echo 550y AL R R ILIREN3 52Tt /4L , 50nMEZ K &)
58 22 38441 AT AR o FHGCas elflf 5 1 2% pi My RE IR 2550/ LIS A BE VBN B4R |, 78
AR P IRPE 207 B o AT 5nMAE 10uM, LOMIK T, 265 # B . fEMolecular
Devices Analyst GTH FEx=535nm, Em=580nm,GKF=1.0535F T % tmE.

[0150] st 4-Jd it SO b ImIRIEAT b &) RE E T HTS)

[0151] W& AEGCaselh PR - G (255071 /FL) I3 384 FL B 4 F4R I . /¥ FLabey te
Echo 5507R AL EEAL RGH 2CHRE 3 CHZERT /AL, 5OnMEIR ) #4542 2 384 FL A 2 P AR
EDMSOE &V 140 B4 (BOnL) #8822 AR b o112 ~F A 78 25 3 A0 R I iR 5 20 73
B R E N19. 5nME 10uM, 10K, 215 % B . fEMolecular Devices Analyst GTH' FHEx
=535nm, Bm=580nm, GIAF=1. 053 & T ARz

[0152]  Sjife 515 - 1 B 40—k AXI B 5 o5 B A il &%

[0153]  [a)£E0 . IMEA PR #h % i (pH 7. 2) Hh i) HE 20 B A= AUl (22uM, 95uL, 124 &) H— kN
ATEDMSOH R 3- (2- (2— (4= (4= (2, 4- R FEMERE I [1, 2-a ] WEIE -8 B 2 J%) K58 —-1H-1,
2,3-=ME-1-J) L) L) TATR2, 5 2 ANHERE Je— 1 -2 5 (4) (0.89mM, 5uL, 24 5) ,
BP %0308 BES TP o 75 46 5 IR 18] 551, 4 S BLVA VR (2uL) SR e F R (1: 312580 RF) B 2 2% ph ik
(5OmMATAZIZ  176mM  KoHPO4A10. 01 % 75 -20,pH 5.9) 1. 2/NiF i, FHO . IMB S $h 22 P vk
(pH 7 .2) W12 I LY VBT M 3R o 45 IS 1) T 18 8 2 A FRD R 5, 6 o vl PR R o R SRS
B i R A < A-MUJE AT AR, 5K A B3R s o) vh BT ik 1 792, AN it &4, i
TR

[0154]  sEjiafs6- 75 ZR AW B BRI

[0155] AR L IA St 4] o R A1 5 vl & IR T 5 AN AL B4 o il 4 79— e oz 28
L 52 TCs0BRACao 1 H K 4 -5 T8 Jo0 %) 461 98 o 5 P BHVG 11 7TIINCGC00 188758 (S AT lak i ZE A,
Sci.Transl.Med.6,240ra273 (2014) Lb#E . 45 B N R F iR

[0156]  RHRARIW & ek Ak &5 W1 R
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[0157]
) ICSU.ES'L A5 ]
B MW THNME 13€ NMR ¥%
My
BHONMR. (500 MHz, €DCL) 8
978 (dy J =17 Hz, 1H), 884 | “CNMR (125 MHzs
Gds FETE LT THy 860 | CDELY & 1594 5
@, =47 Ha THY 793, T | 4586 . 1507
=83 Hz IH), 777 - 770(m, | 1503 , 14L1 , ESIMS
0007 T 768 (e TEREHE TH: | 1358 ¢ 1344 i
| 338 ‘
@ AT AT e 2H: 730737 | 4329, 1289 -
Gy QM) 725 =720 (e | IO 6D L | g
604 s+ 1H), S37 529G, | 4250, 1233 .
H), 360 (dd, §=162, 72 | 1207 , 1139 ,
Hy, 25, 3.08°(dd, F= 162, | 526, 403,
4.8 Mz, 2H),
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[0158]

THONMR (560 Mz, CDEL) 8
974 1E L He: TH), 877
&, T=80 ey 1T 568¢dd, T
=47, 15 e 1y, 8.08(ds. T=
1.9 Mz, 1) 796 {d: 1=383
Hzo 1) 778-7.69 (s 1H)

TAS < TAL e THY T30 T
=7.9, 48 Bz 1H), 729 (1, 7
=502 B4 gy DY, 125720
(i, TE) 50660558 (mis THY,

34T (dd s L= 164 86 Ha

2H), 3.35~3.26(m; 5H),

PONMR (125 MHz:

CDCLY & 1647
1575 5 1531
150.8. , 1504
1413 ;1357
1343 1325
12900, 1269
1255 5 1248

1247 5 1233

3

>

1157+ 602, 3645

384

178

GERH)

THUONMER. (500 Mz, CDCLY &
967 (% TH), 874 (6 T=79
L7 Hes 1H) 8685 T=35
Hez, 1HY,. 804 (d. T =85 He
1), 7.95 (dy 1 =84 Hzy: TH),
TR TR ey THY 745737
(2, 691 — 681, AH);
488 - 475 oy THIy 438 (dd, T
= (135 2037z, TH), 432 (dd;
1= 143, 45 Wy, 1H), 417 -
A4 1TH, 4012 d, 3= 64

Fzy o 1H)s: 367 {500 3H),

631 » 1572
1532+ 150
1501 4 1432
1427 » 1357
1342 5 1326
1290 , 1256
1249 1234
209 5 1217

7.5 5 1174

1151, 71.9,. 661,

3150432,

ESI-MS
miz:
385

OEH)

326

NA

'H NMR (500 MFz; €DCL)-$
473 (ds T=1.8 Hzy 1H)s 879
(dts Ji= 7.9 Hz, ‘17 Hzy 1H);
796 (dd, =82, 44.Hzy 2H),
TiT6 =168 (oo, TEDS 743738
(o SHY, 737 = 730 (ai 2H)s

S (s 2005 34008 31D,

1639 , 1575

503+ 1374
1358, 1342
132.5 1290
1289 5 1276
1273, 5. 1252
12548 . 1232

115:05 5715 39.7,

ESI-MS
1i/z:

327

(MEH)"

30
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[0159]
PENMR (100 Miz;
"H NMR (400- MHz., CDCLY &
CDELY & ;
9:66 (ds 7= 1:6 Ha: THys 875
157.7 1574
(dt; T=79: 19 . THy, $.71
15300 5 1507 S
~8:62 o, 2H), 805 (dd, Ji= s
150.2. , 14938
4548 8.5; 0.8 Hzo 1) 797 (dy 7= il
5 327 1371 1357 +
o 8.2 Hzs THY, 780 =764 (m, e
G 134y, 1S, 328
2, TS T =8 He 1HY, P
ko . igsp . | M)
T4 =730 (i 2H) 7260~ 722
1256 237 4
(s IHY: 507 (s 2H)w 352
1925, 125
5 3H) )
115.0; 58.9, 404
HONMR (400: MHz, CDCLY
968 (s, 1D, 376 4dy 1579
¥ NMR (100 MHz;
Hz, THY: 868(d: T="85Hz
CDCL) 8 1632
My, R4 T= 8.0 Hz, TH);
1572 ¢ 1531 %
T96:(d =84z, 1Y), TR .
1507 5 1500 ESEMS
i 6T Gy THY, TA5 = T360 (s "y
s 1356 5 1342 W
6 336 THY 402 =412 s THY 409
Ry 1324 5 1288 v
TE AT 337
I | de T 40, 40 Tz, 1) 37
1257 . 1247
391 (@dds T = 115, 25 Hey (M)
1232 5 10
THY, 385 < 3.68 (o 4H); 365
Thid; 694, 668
(ddy. =113, 291, 1H),
66.5, 5395 426,
360 (s 3HY. 343 @ddy T2
L1810 Hzs TH).
B NMR (100 MHz,
"HONMR: (4000 MHz . €DCL) 8
CDCLYy: 3 1639,
970 (ds. =160 Hz, (IHy 87
1574, 5+ 1530
(@5 7=8:0 ¥z 1H), 870 I
150.8 150.1
i = E Hae THY 868 (ddy 1= ESEMS
Py . 149.3 1492 )
12:59 480 16 Hz, TH) 859 (dds V= iz
7 N 327 ‘ 1358 5 1353
< e 475 L0 Hzy THY, 799 (ddy. )=
TEALTRL) :
CHS () 1341 133:1 328
» 875 080 g 2HY . 781 - 771 +
== (328 1291 Mty
| Gy T 7 A TG (e 2FD
N ‘ 13525 1S
732 (ddy T="1.8, 49 Hzs 1H}:
1239 1233
AT, PH YAS (s T,
1150+ 543, 403,
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[0160]
FENMR {100 MHz,
HONMR 406 MHz: €DCL) 8 | €DCLY 6 1638«
966 (d, T=12Hz, 1Hy 873 | 1574 . 1530
b =00, 00 e WL 86T | d56e . 1sha ESIMS
15:85 @ TA% 16 Hr I 86 | 1302 . 1469 . iz
8 321
_— ~ Bl 2HY, TO6 (@A T | 1357+ 1340 -
He 8= 1328, 1292 N
179, 84 Hz, TH, TH0 =70 | 1338 1293 ety
(ois 1H),. 744, 731 (ms 4H)s 1253 ., 1249
5106/ 24 345(sy H), 1233 5 1223
115.0, 361, 404;
1634 , 1574
HNMR (400 MEz ;. CDEL)-§
1535 ¢ 1530
9:60i(ss HH)s 874 (s, THY 877
1508 . 1500 .
~ 862 (m, 2H). 838 (d, J=15 _ ESEMS
- 1443 ., 1440 . i
& i 1Hy. §52 (s 1Hj, 870 %
9 308 437 s 1387
} G T =805 ey 1D 798 (s T
A ¢ ]
(A 1340 . 137 . 32
= 8.4 Hie 11, 781 770 m: - S
290 . 1253 {M+H)
THY, 745 - 732 (s 2H), 521
1232, 1150
{5, 2H), 858 (sy 3H), ‘
56.4. 413,
3¢ NMR €100 MHz.
HONMR: (500 MHz:. €DCL) & | CDCI3) 8 1635 5
065 (s D, 902 (% A, 8700 | 4574 L 1532
@ 1= T e I, 865 (T | 180 L 1508
=24 Hze 1H), 814 =84 | 4500 5 1447 s ESEMS
b.8% oz THY, 810 T80z | 9820 . 1857 w/z:
10 378 ) . .
P i) SHy, 7.99.(d I =83 Hz, 1), | @40, 1328 17
N T8 AT (e, BHY. TALG T= | 1304 . 1299 . —
76 Hz, THp 735 (dd =72, | 1294, 1202
5.0°Hz. TH). S41 (s, 2HY, 363 | 1204 , 1253
{5, 3H), 12592 5 1233 4
1150, 57.0, ‘414,
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[0161]
B NMR (100 MHz:
HONMR (400 Mz CDCLY.5- | CDCLy -& 1638
974 (s 1HY; §RI(dE T=80, | 1575 5 1529 .
1.9 Hz, 1HY, 868(d, J.=33 | 1508 - 1563
Hzy 1H) 397 @y T=88Hz | 1484 . 1472 ESI-MS
160 M5 776~ 7.66 (. Hy: 740 | 1358 5. 1323 wle:
i1 370
E @dT= 7.8, 48 Hy 1HY, 747 |312 . 1239 -
7820 THY, 680.ds T=94 | 1252 1250 . oy
Fz. 9H) 683 (@ T=78 Tz | 1233 & 1207 -
1K), 5:97 (s, 2Hy. 498 (s 51, 1086
20, 3376 3H). 078 + 1012 .
56:7 396,
PENMR (100 MHz;
CDCLY & 1642
"HNMR (406 MHz ;. €DCLY 6
1576 5 15238
QA9 {5y THY: 8834y J=79
1508, 1504 .
Hz, TH), 871 (v 1H), 799 .
(58 . 138 . ESIMS
(dd, T=014T, 84 Hz 2HY, e
1339 5 1326 Iz
12 338 NA 746 (6 T="7.8H e THY 753
1290: 1289
7T G IHY, 723 (s 4H)s 332
1269+ 1266 . yE
507 (s THY 4155 T =057 M
19655 5 1252 4
Hazs: 2HY: 322 66 T =156 Haz
1250 1233 .
3H).
1156 514, 482
959,
PENMR (100 MHz;
HONMR (400 MHz . CDCLY.5- | -CDCLY & 1639,
QA3 (di =N s D879 | 1576 5 1534
(@t T80, 1.9 Hz 1HY, 868 | 1508 4 1503 .
(ddy T=48, 17 Hzy 1), 799 | 1362 . 1357 BSl-MS
67 ST (o 2HY 77T 78Ry | 1343 5 13255 4 Wiz
13 381
e THY, 739(dd, =79, 48 Hz, | 1289, 1260 -
TH), 736729y 1Hys 728~ | 12820« 1250, T
T iy 3Hys SI05 Gy 2Hys | 19320 5 1228
s 307 (s 3= 67 Haw #HY 23R [ 1200 5 15T
CHjy (& 3H); 264 (s 3HD: 6019 608, 1,
42,4396,
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[0162]

14

383

THONMR (406 MHz, CDCL) &
9:80: (5. 1FD), 8:84-(ds: =80
Hz, 1H), 869 (s 1=736 Hz,
IHy, 8.434d: =83 Hzy 1H)
202 (dd 1= 1665 82 Hz,
W), T8, T=T9Hz 1HY
798 (ds 3 =81 Hz, 1H), 748
(ds 7= 9.3 Hzy 1H), 746 ~734
(s 3HY, 544 (s, ZHY. 3R

(s, 3H),

FENMR {100 MHz,

CDCL) 8 1685

1632 » 1572

831 . 1528

1338, 1329

1201 ., 1262

1253 . 1233
Do . 1219

I15.05 5485 408,

ESI-MS:

w/z:

384

D

366

891

(% 4

" NMR(400 Mz, CRCLY-3
9610, 1H); 866 (dti: T= 80,
1.9 Hz;. YHYs 861+~ 848 {m,
THy, 8.03°(d, J=83Hz, 1HJ;
792 (dy; J =83 Hes 1H): 779 -
T68 (s 1H): ST (bisy 2H);
7,46 ~ 733 (s 1M 7.26.~7.20
(s 3H)s S27 {8y 2Hy, 347

(s> 3H).

BENMR (100 MFz,
CDCLY & 1634 .
1569 + 1529
BLL 1507
149:5 ., 1355

1337 5 1332 5
1289, 1256
1255 ., 1234

1228 5 1149

505, 407,

ESI-MS

nyz:

367

(M

OCH;

)
)
=N

3:13

GEAATD)

"H NMR (500. MHz, €DCL) $
973 (ss: THY, 879 (dts J-=7.9,
18 Hzy AH); &67 ¢, J=:35
Hzi 1H), 794(d,. ] =8.2 He,

1Hy; 7.86:(dy. T:=83 Ha,. 1H),

T4 763 (e, THY, TA3. J=

T4 Hz, 1HY, 738(dd, J=79;

48 Hzy 1HYw 735 =730 6m,
Ty 7:30°0 = 723 {ms. THYs 7:00

(ts T= T4 Hay TH): 6.95(dy 1=

82 He LH): 5000 (s 2y 382

s AR, 338 (s, 3H),

e NMR (125 MHz:
CDCLy. & 1641 5
1575, 1528
150:7 & 1503

1357 5 13%4
1323 . 1287
128:6 & 1276

12520« 1252 4
1248 , 1237
1208 1152

11035 553 533

39:4;

ESI-MS

m/z:

357

(MR
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[0163]
PENMR (125 Miz;
H NMR (500 MHz ¢ (CDCLY 3 CDEL) & 1640
877 (s, 1H), 883 (dy T=78 | O00 2% 1
Hz, THY 869 (dy T'=35 Hzs PO . 1903
) 799 TS 86 H)s | 12 ESLEMS
1:56 195 T8 s A T8 ey | O SR Wiz
17 3% o o B 788 7 a0 128 o
. ALl =77, ey, | 220 1280 _ 7
17~ TR (o TH), 533 @, | D00 ¢ 1R (Y
2HY, 345 (s, 3HY Bk 188
253, 1252 .
1251 1233 o
5.1, 574, 397,
0 NMR (125 MHzs
HONMR (500 MHz, CDCLY & [ €DE) § 1635 «
966 (. T =15y 1), 8773 | 1630 . 1572
(@t T 7.9, 18 Ha AH), 8565 | 1530, 5 1509
@ T= A% TeHz, 1HE 821 ] 1507 5 1501 ESEMS
N A Hizz (o T=79 s 1H), 700 @ 1 | 1411 1359, e
. J: \CHG o G = B3 Hay TH)s 7582795 (i 1340 5 1329
(A s A | o 368
) '\N THy 27577000 THy: 739+ | 1291 & 1254 P
‘ TiSTrgmy THY, 7500 =744 (i, 1253 1253
Y, 738 - 730 Gy 3525 | 1247 5 1233
(85 THYs 371 (s 3HY 1202 & ST s
110.8: 50:4, 417,
P NMR (125 Mz,
VL NMR (500 MHz . CDELY § EDCLY -8 1638
D3 (s, 1Hy: 879 (4 1= 79 Rt AR
Hzo 1) 6T (@ =Gt | 0T Ea
1), 795 (6 T=8.0Hz 21y, | 0 L g
K 398 | 1-T6 G 1, e 1 | BT 0 143 ot
b “CH, e D T
CEALH) N R, 1989 5 1252 ’3851
(5 My 495 (s 2 420 | M0 PR e
¢ 445 337 (s 3H). B2 HF
O\) JETR R E1)
6455 644, 365,
395,
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[0164]
"HONMR: (500 MHz, €DEL) 3
M fdy J= 15 Hae 1M 899 | sing (125 Mis,
=7 ) 7 3 - .
(@ J=79, 19 W s 870 | cpers 5 1509 4
@ F =47, 16 Hae L1990 | e s |
= 790:¢m,, THY, - 782 =775 {1 1505 . 1507
M) TS TAT G T TR | pao e ESI:MS
K =" . .
7:94 (dds F=790 A8z T 698 | pen  jagn iz
) I
20 310 =692 (ins. 1H) . 6.92-6.82 fims i 6. _
(CaEaE ) i - 371
MY 6,234 =501 Hae TH), ; o
: 1263 5 1233 o
466 4,60 (e V) 443000 T | ore o hagg
=115, 23 Hzy 1), 424 | (o0 s
(dddis Fo= 1435 61, 43 Hi 139 7194 660.
A ) oY
1H)s 416408 (my 2H), 415,
o NMR (125 MHz:
1 Ny LT, - o
HONMR (500 Miz, €DEL) 8| cpeiy 5 jgag
9707 (dy Sl Hey IH)s 877 |y jsen |
(@ =70 1B e e 867 | o) o gsay
(dd, J =48 L6 Hz IH) BOT | o0n s ESLMS!
N 355 ~ 802 (my 2H) B0 I8 | yana  igsn Wi
21 HC™ ™ 384
3L ) Hzy 2HD T9 =770 (i, THY -t 132:8
(EARA) SR 385
Tie4idd, T=9.1, 14Hz, 1H) N
1205 , 1207 vy
\'N 743 732 (i, 2HY . 524G BEE . 1S
\ S :
/ 2H), 34955 HY: ”
N~g 1233 ¢ 1222
1192, 1151 5
5618, 40:3;
"H NMR (500 MHz,- €DCk) 8 | °C NMR (125 MHz.
LT:OC 972 (ss 1H); 3182~ 8.75 (ms . | CDCL). 3 1650
N THY, '8.69 (ddy, J=4.7, 1.6 Hz, 157.6 1549
E j T 798 (dy ) =84 Mz Y | 1528 . 1510 ESEMS
N - .
’ 10.00 2904, T= 83 Hay 1Hys T8Y | 4503 . 1357 - iz
22 x 391 o ‘ o
N G T8 (e, THY, 750743 Gy | 0BR0 1329 -
MY 743 736 (e VH): 384 | 1292 1287 oy
(dy 1= Fay 4H): 375365 | 1248 5 1233 5
(ivs. AHY,. 150 (dy T=11.6 Haz, 1156, 8035 49.9,
OH: 4395 285
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[0165]
UH MR €500 Mz, D,0) 5 9.61
(ds: J=11.5 Hzo 1H): 931 (ds PENMR (0 ME
- 83 Hae 1H) 901 (0 p=s56 | DO ¥ 165
Hz 1) 826, T=g1, 59 | P H3h ESL-MS
3548 Hzo M), 816 (4, J =84 Hz | THO 126 - 1/
23 N 2 . 1Hy, 8.06 = 7:99 ¢ 1H)» 7.96 M2l o 1368 o _
[ j e {ds J= 82 ez, 1H), 295 ¢ T= BEE w MRE & _7"292+
S N e HCI T NT WYL 1266 . Pl
H T 204 . 1120 .
459, -42%
HONMR- (500 Mz, CDCL) 6 e M55 M,
982 (ds 1= LT Hex T BT | cpcty 5 1645
(e T=79, L7 Hee TR B89 | 100 s
(dd, 1=147; 15 Hz, jH), 899 | ysom . isoE . st
voo @ d=sa e, Wy 294@ 1| g s .
2% 390 =8tz L) T8 - 163 (ms 1359 5 1341 -
(B s TAS < 732 (e BH) 628 | g . Pgd 391
(5r T 5056 2H) 4256 | ase o paag (MY
V=47 Hes 2 428 <A1 | Gsao i
(s 2HY)y 345 sy 3H), (153, 9.1, 649,
64:8: 47:0, 399
"HINMR' (500" MHz 5 “CDCL) &
960 (ds J=015 Hzs 1H). 866 | “CNMR (125 MHz,
(ddy J=4.8, 197 Hze 11, 8:63 | CDELY 6 1762 »
(e, 1=T9% 19 s THY. R4 | 1700 . 1632 4
(dds T =840 07 He 1H) 798 | 1572 5 1530 —_—
i . (dd, J=84; 0.7 Hz, 1H), 797 | 1509 , 1502 , i
25 HaC” 174 (@ddy T =83y 70 13 M. | 1356 5 13T s
l CEA | Gy gar @dds T =830 700 | e, 1202 . 373
N Q o (VY
MsC =N L2 Hz, iHY, 736 (ddds ¥o= | 1254 . 1252
79, 480 OTHz M) AL | 1232 5 1150
HyC By B0 (s BHY 250 T | 48R, 422, 3475
T Hzy 2HYs 2.6 12105 (s 271,223,
LHys 090 (dy T=67 e 6H):
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[0166]

26

443

1oe

G20

HONME (500 Mz CDCL) 3
9.66:(s: 1, 8IS, V=79
He: TH); 869°(d, T'=42 Hz,
1), 7:96 (d;. 1= 84 Haz,. 1H);
IR, V=R e THY, T
T2 s THY, 168 (i T =19
He, 2H) 750 737 (. 2H),
733 (dy 3580 Has 2y 3094
(brs; AHYs 325 (brsy 4H): 241

(5> 3H)

BONMR (125 MHz:
CDELY & 1646
1574 + 1527
150:9° + 1500 5
HAL . 1358 .
1339 « 1331 ;
325 + 1300
293 . 1279 .
1259 + 1246
1234 5 1154

49:2. 458, 21.6,

ESIMS

446

oy

2%

384

0,60

(B

‘H NMR(300°MHz., €DCL) 8
.76 (d. T =200 Hz,y 1H). 881

(dt;. 3279, 1.9 Hz, TH); 869

{dd, F="4.8,. 1.7 Hy 1H):7.93

(@, F=8.3 e T 09— 72
(o, ), 756 — 744 (. 1H);
740 (ddy T =79 48 Har THY,
6.99 = 6.81 tm, 4H), 636 J=
5.0 Mz, 1Hy, 445 - 437 (m,
1H), 4287Gdd s J=113, 22
Ha. THY: 418400 (v, TH),
409~ 398 (i, 26, 228 ~.2.19

(s TH); 215205 (my 1H):

BCNMR (125 MHz;
CDCL) 8 15907
1587 » 1569 .
1504« 1503
1433 1429 .
357 . 1344
132:9° . 129
1268, 1232
218 1218
1206 5 1174 s
173, i

7245 679, 384,

ESLMS

385

AM=H)*

28

N
]
[ I Ng
N Z
N _CHa
O

398

30215}

"HONMR (500 'MEz, (CDEL) 5
9.68 (di T =14 Hz: 1H): 875
(dt, I =79, 1.8 Hzy 1H),. 860
{dd, ¥= 475 1:6 Hzs 1) 798

(ﬂd B 13‘2 v 84 HZ ¥ 2H)>

T80 768 s 1¥y 75075735

{25 16:93 0675 (s 4HY,
4860 473 (o TH) 436 (@dde f
=114, 23 Hz;, TH) 423 411
(s 2EYs 4006 3,81 (i 3HY

LSOy = 7.0 Hzy 3H);

BCNMR (125 MHz;
€DCLY B 1634,
1572 1529 .
1508 , 1501

143.2. 5 1428

1356+ 1342 .
1327 0, 1292
1253 5 1247
1234 5 1218
1216 ., 1175
1173 5 1585
7155 6625 503

49:2, 142,

ESI-MS:

m/z:

399

(VB
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[0167]
B NMR {500- MHzs. €DCL) & BCNMR {125 Mifzs
972 (o= LS Hey T 898 | pns 6 65
(e TS 790 L9 Ha W) 869 | o0 jenn
(@ T=48 LT Hz 1) BOO | o0 gy
(d T=83 Hee 1HY 2916 T | o0y i
STRHz T TR STTAG | s sy BSEMS
224 VE)s 7B TAS (e AHD TH0 | g gy iz
2 45 o (ddy =79, 48 Hz, 1), 697 | o0 3D
RN : : 454
L L e —
B0, 2.5 Has IH) 4520 T= | oo paps
1195 2.5 Wz, iH)s 437Gy T | e .
SUL9: BOHz L) 403370 | e o oo
(s BH), 5000, 497, 456,
430,
"HNMR (300 MHz: CDCLY & | 1648 » 1527 »
973 (dy T =13 Hzy 1) 879 [ 1528 5 IS09
(dts. 3= 80 17 iz, TH),, 8697 | 1503 . 1433
(ddi T=475 14 He 1), 197 | 1431 1357
@i 1 =83 Hze THp 79064 T | 13401 o 1327 ESIMS
313 =82 By TH), 797 =271 (ma 1291 . 1254 . T
50 E j 439 ] _ N .
“ R H): 748 = 7:36 (i, 2H): 697~ | 1250 1233 o~
KEQ A 673 AHy 445 - E3Y (. | 1217 s 121E N
o' o), 408 (5 THY 406 @d, T= [ 1175 . 1072 .
V12 7 ey 1Y 3091 @ 0= | 1156, 714, 669,
X6 Fzs AHY 201 2260 (mi | 5865 539, 498
5H). 493,
BCNMR (125 MHZ:
"HOMMR(500° MHz;. CDCL) & CDEL) & 1638
/N ] 9701 (s, TH):. 8I8.(d, T.=78 TS L 1sAT
X I NS Hz, 1H) 871~ 862 (s T | 20 5
Nz 798 (@ =8 4Tz e | ek ESI-MS
N 19.95 TRT sy V) TIR(E VEEO | oo pise /2
31 392 ! )
‘ o GEA Ha WP T34 e T80 Hay 134.2 1327 b
2HYy. 745 T34 (i 4H)y 729 1306 5 1291 ——
N (s 1HD, 7206, 1) 592680 | psgig . okt .
\ I{] ZH) 2 sy 3HD 1250 . 1233
122005 H8F
LIS, 563, 400,
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[0168]

32

398

H NMR (500 MHz, CDCLY &
9.73 (ds T="14Hz: TH): 879
{dis T=79; L& Hz M), 868

{dd; T=47 1.5 Hz, TH); §06

{dy =82 Hz. 1Hp 794 T

=83 Hz, THY, .77 =7.69(m
1H, 744734 (m, 2Ty, 6.93 -
677 (nis 4H): 436 — 418 (i
IH), 4,08 3:0% Gn. 2HY; 352
(55 ), 254~ 299 (. 1HD;

2.3~ 2.10 (s TH);

BONMR (125 MHz:
CDELY & 1637 4
1574« 1531
1508 5 1502
33 5 W31

1357 + 1343
1324 v 1290
255 5 1248

1233+ 1217
1216 v 1174
HE3 5 1153

FLds 6805 49.3

41:15 287,

ESI:MS

399

=Ry

33

NA

"HNMIR (500 MHz ; CBCL) &
976" (55 1H). S80I =779
Hz TH): 869 @ 7 =35 Hi,
THY: 799 :(dds T= 119, 87
He, 2HY, 773 (. T=17:5"Mz,
THYy 768 - 7.55 «{ni, SH): 7,50
{dy T=8.0Hz, 2H); 745t 1=
7.6 Hz, 2HY, 7422732 (1,
3HY, 542 (ss 2H), 343 G

3H).

C NMR {125 MiHz.
CDCLy 8 1640 5
157.6 1530,
1508 5 1504 .
1407 . 1406
1365 1357
343 . 1335 .
1290 . 1289
1278 1277,
127s 5 1271
1252 . 1250
1232, 051,

56.8, 39.7;

34

/I’
N\ NN
=N

396

NA

"H NMR. (500 MHz; CDCL) 8
Q.714(dy I =.1.5:Hz, IHY, 877
(dty 3=7.9:, 18 Hey lH), 8.67
(dd; T=47, L5 Hzo IH)s 7.97
{de J=82 Hz THY, 788 T
=82 Hz, 1HY: 7.80 (6 J=1.5
Hzs IH): 770, =88 Hz,
2H), .52 (s Fo= T8 Has 1¥Ds
74945, 1H), 740 (dd, Y78,
48 Hzo 1H)x 703 (dv J=189
Fzs 21, 332 —‘3;‘1.‘5"(:):\. 4¥y,
268 — 253 Gy 41, 237

3H).

BONMR (125 MHz;
CDCLY & 1587,
1577 5 1509 5
1504, 1485
358 , 1343
133.0 5 1305 5
1293 5, 1264
1233, 1234
1204 5 1165 5
VAT, 552, 495,

46.3;

ESI-MS

miz:

397

(VI

40
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CN 108290855 A Ui BA 33/75 1
[0169]
BONMR (125 Milz;
HNMR (500 Mz, d6:DMS0) 8
€DCLY B 162:6
959 ¢ds. 1= 1.5 Hz, 1H)s. 871 —
1586, 1510 SEMS
- (dts T'=7.9; 181z 1115 868
& 1506, 1496 ez
35 222 (dd, J=7, LS Hzy TH 829
S 134 5 1343 S
GEALHl) (s =80 B TH) 798 (b 2%
1336 5 1281 5 ) v+
2H), 783 - 7.73(m, 2H), 757 M
1260 1240
TA5 (m, ZH). .
123:8: 113.9;
"HNMR (500 MHz,, CDCL) .8 | “CNMR {125 MHz,
GIL (s I L8z, THY, 882 | CDCLy 8 1595 .
(e 3=279, 1.8 Hzy 1H), 868 | 1588 . 1516 .
(ddy F=48 15 Hz: THY: 792 | 1508 5 1505
(i T=83He, 1H), 778 =271 | 1504 , 1358 , ESEMS
3081 (s, UHJs 960:(dy 3 =080 Hes | 1345 1328 oz
36 310
GERE) THY, 747738 (e 28y, 735 | 1293 5 1291 e
;. T'=18:6 He, 26D, 692.4d, T | 1290 .~ 1259 (Vi
= 8.6 Iz, 20D), 6037 (s, 11D, 1232, 1207
4.894dy I 52 Hey 2H), 327 1162 & 1139 4
3LV, 4, 2:64 — 247 (. 551, 491, 462
4, 25405, 3H): 45.1
THUNMR (500 MHz .. CDCL) -5
976 {dy ¥ =16 Hz, 1), 882 | PCNMR{125MHz:
(e, 179, 19 Bz, 1HY, 871 | CDELY & 1591 s
(s =48y 17 F THy 795 | 0586« I5LO . Bsl:MS
" (A T=83 s M), 782796 | 1805 . 150 LS
37 435 "7 » » )
(s THY, 77(d, = 82 Hz, 1357 4 1342, 455
EAH . -
GEALT) THY, 754 746 (o 1H)s 743 | 1332 5 1292 N
(dd, 3 =789, 48 Hz, 1H), 623 | 1264 -, 1233 .,
(t I 58 Hey V), 503, I | 120:5, 1338, 334,
6.0 Hz; 2H).
THEUNMR (500 MHz, €DCL) 8 B NMR (125 Mz,
970 {iy T =006 Wz, 1), 877 EdCly & 9
N ” L .
= | (s 1 =790 L8 Hzo 1H): 868 | 1o 576
N S ; _ ks il oo
S (s V= Te L6 Ha MM T | s sy
~ @y 3=83 Hay THp 791 6y F | sy L ason F81-MS:
. N 8 KO B X oty g o ¥ oy
[ j 5 =08t Mz UMY 78 772 1357 . 1339 m/z:
38 493 . L .
L THYe 7802744 THY, 744 _y ,
M T 13300 » 1203 g
T35 iy 3HY, 691 (d, T =88 ,
O 1292 . 1258 . v
NA} zy 20y, 3.89 (34 8I), 335~ 50, 1297
LN 320 (w4, 261 - 250G | sss ypse
A 233 B, 47, 540, 500,
482, 46.2, 46.0,
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[0170]
"HNMR (300 MHz5 CDEL).8
9:76 {dy 3= 1.5 Hzs 1Hy, 881
BERNMR (125 MHz:
{6 T =10, 19 Mz, 1HY, 368
€heL). 3 1594 .
(dds V=48, 17 Hz, THy, 791
1588 . 1507
Wy =82y, LWy, 776771 ESI-MS
i 1504 , 1503 . -
X {ry TH), T70(d: =82 Hys s
39 260 1357 . 1346 -
TH), 7460742 G, THY; 740 i
R 327 . 1290 24
(dd; 1T=79, 48 Hz, 1H), 573 i
258 ., 1232 (AH
{75607 e, 1H), 480 472
1206, 1139 -
(im, THY 2034 =225 (e 2HD;
§53, 334, 241,
186 ~ 1,71 {my 4HD); 1.67 ~1.59
{ms2H).
"HONME (300 Mz, CDCEY 8 | “CNMR (125 MHz:
974 (s, 1), 884 {d, I =66 | CDCLY 3 1589,
Hzy 1HY, 87005, IHy. 7.95 | 1588 . 1507 .
@ F=70e By, 474G T= | 1505 . 1503 ESEMS
O:127 97 Hey 2H), 749 - 735 @, | 357 . 1346 . itz
40 304
AL M) 57T Ase THY, 448 - 432 | 1327 . 1290 . s
(o MY, 328 230w, 2¥y, | 1258 ., 1232 Wty
108~ 179 (o, 2H), 179~ 1067 | 1205 , 1139
fony 1H 161 - 146 Gus 2HY: | 500, 330, 259
146125 (o, BHY; 5.1,
"HONMR (500 'MHz, (CDEL) 5
973 (dy 1=12/Hz: 1H); 879
(6, T=78 LSy TH, 868 | U NMR (125 MHzs
(dd,. 7= 4.6 12 Hz, 1H). 791 | €DCLY % 1560,
(dh =83 Hey 1H), 777773 | 1587 . 1308 .
G TH), 2716 T =82 W | 1505 . 1504 ESIM3
3548 B, 749 785 o, (H). P41 | 1357 . 134 iz
41 347
HN\O A Wiy 3785 48 Hzs THY: 568 | 13258 1290 - its
NY (i T=7 0 e 1y, 449435 |50 o, i23d o
(o THYs 2:994dy T2 110 He, 1206 , 1139
AH)e 2.90 - 279 G TH), 247 | 545, 487, 478
(£ F=116Hz, 2H). 228(d, T | 323, 184,
=11.5 Hzo 2H) 1:80 1,65
2Hy, LAF( =64 Hzy 6H).
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[0171]
"HNMR (300 MHz5: CDER).-8 | FCNMR (125 MHz;
681 (50 11y, 589 @ 1= 79 | CDCLY & 1609 »
Hzo IHj 870 @, T=37Hp | 1589 « 1508 . .
ESEMS
IH)y, 796 (6 T=83Hz 1H) | 1505 , 1504 .
39,81, - il
4 262 AT AT Gy T AT B | 0358 5 1345
i .
G 82 oy THY: 747 =736 (ms | 1328 & 1200 263
—
Ty, 61406 U 376 7= | 1360« 1232 MY
69, %1 Mo 1H), 107 - 095 | 208 5 1138
s 2H), 079 - 067 2H). | 245, 75,
HONMER (500 MHz, CDCE) 8 |
HENMR (125 Mz,
G:75 Gy THe .87 879 g,
eDpCly. & 1588,
TH)s 869 (dy T=42 %, 1H)
1507+ 1505 s E—
795 (dd, T=80, 4.1 Hz 1H) ESI-MS
} 1504, 0357 .
et T4 V=82 M, OH), 74T - i
43 276 1345 5 1328 .
T T3 THYs 745~ 739 G N
5
tRaA) 1290+ 1259 5 2
IH), 603 (s 1H)s 496~ 497 o
232, 1o, | M
(s AT, 2566 — 254 (s 2H:
H3.7. 468, 314
216203 vy 2HD 196 1.85
1556,
(1 2H);
"HONMR (500 'MHz, (CDEL) 5
972 (dy T =06 Ha THY: 878
RCNMR (125 MHzs
(e, =79, 18 He 1H) 869 _
ChCL) 5 1590,
{Ad,. 7= 48, 16 Hz, 15, 7.91
1587 5 1508 s
" (@ 1= 82 ey 1My 10T 12
2z 1505 . 1503 . v
| e TH), 271 6ds 1= 8.0 Hz, ESI-MS
S 1356, 1345 ., -
3162 TH, 750 745 Gus THY, 741 iz
44 395 328 4 1294
i kit (@, = 784 5.0 Hay: 1)y 739
@\/@ (R 1996 . 1984 3%
N S92 s SHY 5667, T=1 e
1274, 0259 (MHY
Hzy 1H), 449 457w, 1H):
1232 5 1206 s
3,62 (s ZH) 298 (di 1= 106
113:9, 632, 525
Hao 2H), 238 - 229 o, 2H), »
B 484, 320,
224 (dy J= 114 Hzy 2H), 181
169 (my ZHY
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[0172]
HEONMR (500 MHz. CDCLY 8
032 s IF BB, Ty | o VRIS MEE
€DCLY: 5. 1590
Hzy THY 868 (ds 1= 34 Has )
. 1587 « 1508
TH); 790 (ds T=8.1 Hay TH) S
. : ESIMS
T3 s A s TH), 749~ 104 130
3% 8 miz:
s . Ty 3 5T TEe W9k . THE
(Ecab e Hzs 1H), 448430 {m. TH) BB o 1290 320
X 1258 -, 1232 .
2.91 (dy 3 = 9.0 Hz, 2HY, 236 (VY
) ) 27 - T3S .
(55030 232 2174y 4HYs
199 o 3T, SH7 4805 4635
32:0;
"H NMR (500 MHzs  CDECL) 8
BENMR (125 MHz:
970 (55 1FO» 876 (ds I="78
CDCLy). 8 159.0,
Fzs. 1FE 865.(ds I =36 Hz,
158.6 , 1506
TH)y 787 (4 T=82 Hz, 1H),.
1503 5 1502 , BaEMS
708 I=81 Hzy 1H): 7.75~ "
1357 . 1346 . iz
46 347 NA 7.66 (o, THY, 742 (6 T =75
32.7. , 1288 .
Hizs 1HY. 737:(ddy 3 =75, 49 MK
1259 » 1232 o
Hzs THYy 6:024ds 1'=16.7 Hz, (MeH)
1208 5 1340
THY . di6d (s THE. 238 (5. _ o
622, 460, 42.5%
6HYs 230 (50 THY: 205 s
27.9:-256,
2H): 1.83 (85 6H):
ESI-MS
026G REp IS R ] tfz:
47 332
QEcE b b 333
(N
ESI-M5
0:080 iz
48 318 2ol FAR kA
HN LHAD 319
(M
ESI-MS
0056 MR A =32 S A miz:
44 318
AR 319
(M+H)
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[0173]

58

298

5

R

HONMR (506 MHz; €DCL) 3
993 Gk T =18z, TH), 882
(dts T=7.9, 1:9 Hz; TH)s 870
(dds 3 =48, 16 Hz, 1) 801
s F=83 e ). 795 4(d, T
=81 Hze 1H) 1867 @ T=76
Hz,. 2H); 7,84~ 7.80 (m. 1H};
7.69 (brss THY: Ti61 = 752 (.
TH); 7507~ 745 (s 2H)s 743
(dds 3 =79, 4.8 Hz, 1H}) 7.21

(& V=T Az, THY,

HENMR (125 Mz

CDCL)- 3 1584 5

576 + 1508 5
1507 1502
1384 . 1361 .
1342 + 1333 5
1793 . 1292
1268 . 1246
233 + 1216 s

120.5; 1141

ESI-MS
miz:
299

(M=H)"

51

312

7.08

@l

'HONMR (500 ‘MHz , CDCL) &

9.56 (s> "VH), 8.61(d, T=79
Hzy. THY, 847 (dy J=3.6 Hz,
THY: 7744 J= &3 Fz: 1)
61y J =82 Hzs 1H), 758~
744 s, THY, 728~ 718 (.
AHY 708 7003 me 2ZHY; 743 -
TOT s TH) 2639 (55 TH)

4.78(ds. T= 54 Hz, 2H),

PO NMR (125 MHz:

CDCL). -8 18956

1587 5 1506
1504 . 1502 5
1385 -, 1338
345 5 1328

1288 . 1280 &

23.2. 5 1209

11395 454,

ESEMS

Tz

VM=)

52

340

178

(D

YHUNMR: (500 MHz, - €DEL) 8
QT (s THY; 8:76 (=79,
188z, THY: 868 (d, 1 =36
Haz, AHy, 7:90.(d; T =183 Hz,
THY; 778~ 7:66 (i, TH), 7.53
(dy, T2 7.8 Hz; THY, 745 734
(. 2HY, 8% 13T (s OHY,
T2 LAY Gy IHY, 594 (s,

Ay 3.89 3075 (e 2H)y 28]

(& =74z 2H), 213, I=

T2 Mz 2H),

BENMR (125 Mizs
€DCLY: & 1597
1587 5 1307
1503 5, 1502
HL6 5 1358
1345 5 1327 5
1288 5, 1287 .
1285 . 1262
1258 5 1232
206 -, 1139

4125 337 307

ESL-MS
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[0174]
HC NMR (125 MHz:
MHONMR: (500 Mz, CDELY 8
CDEL) B 1597
945 (s IHy, B30 ¢, =70
1587« 1508
Hz 1) 869 (dy 3=37 Has
503 5 1500
V), 793, T AR T, o
M3, 1358 ESE-MS
s T T (s TH), 77000 T ,
38 1344 : 15328 miz
53 354 &1 Hzs 1My EST — 735 fms
1388 1285 v
1 -‘g; V? . > td g
GERR | g, s (. T2 77 8 2, 35
285 5 4360 . R
733 10 6me 3H), 590 @, VT
1259 & 1233 4
THY 31890370 (s, 2H)s 272
106 5 1139
(t,-T =67 Hz, DHD, 1,90 — 175
A1, 3575 990,
(1, - 4H):
289,
SENMR (125 MHzs
"HONMR (560 MHz, (CDCL) & )
€Dl 5 .
974 (i IH), B2 ids T=77
1582 .  ISO07 R
Hz TH) 869 (& T =2.9Hz, ESEMS
; 1503, 1500
& 7t
# iHy, 793 (d T=81 Ha, 18, _ Wz
54 278 358 . 0348
T (e T 74 He, THy: 767 R
(LA 1326 . 1290 e
(@ T=82 g TH, A 740 B
1258, 1233, (M1
G, 2H), 370 (s, 1H)Y. 169
20§ . 1143
(8 9H):
5295206,
BENMR (125 Miz;
YHONMER: (500 MHz, CDCL)Y & | CDELY B ledl
976 (s TH): 888 T=80 | 1622 & 1597
Haz, AHy, B71(d; J=3.8 Hz, 1583 5, 1509
THY; R:007(ds =83 Haw 1H): 150:1 5 1492,
T8 -792 (o THY 7A@ T= | 146 BLS ESEMS
fikel 8.1 Hz, TH), 748 = 740 Gu. | 1361, 1338 it
55 344 B _ N
i OHY, 33~ 726 (1), 7060 | 1332, 1304 345
(@, 1= 75 Ha THj 699 d, T | 1303 . 1282 QT
=00 M, THY, 697 2602 (o | U263, 1246
THY, 635 (brss 1H) 4074, T | 1234 1209
<60 Hzs 20y B2 P20 | 1159, 1187
Ha, 28, 1138 . 1138
13,6, 425 352,
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CN 108290855 A

% BA

B

39/75 I

[0175]

56

318

5.01

(AN

HONMIR (500 MBz CDCL)
971 (s, IH), 879 (d, J=78
Hi, 1H): 867 (ds T 3.8 His

1HYs 794(d,. T =83z 2H):

F0:{6 F= 76 He, THY 74T ~
729 (o 2H); 452t T £ 118
Hzs TH): 32865 3Hy: 201
(d VETLS e 2y, 1924d. 7
=132 Hz, 2H), 181 - 1.58(my

3D 158 134 (s 20 1:29 <

110, 1H).

BC NMR: (125 MHz,
CHELY 5 1638
1573+ 1530
1567 5 1503 .

1357 5 1344 .

132.2: 5 1287
1255 , 1244

1232 . 1i54 .

59:95 343w 30

2605 25:8;

ESEMS

miz:

319

Y

G
3

318

0354

HONMR (5000 MHz 5 CDCE) &
975 (s> IHD. R8I (ds T =78
Hzi TH); ‘868 (d, J =318 Hz:
THYys 7:91 (dyv. 3= 8.2 Hzy. 1H),
TAY =65 (o, DMy 500134
{niy “2H)y 598 (s THY, 365
{ti. T=6.1Hz, 2H)s 1.87(d: J=
12.6:Hzs 2H), 182 161 (m,
4, 132~ LISy )y 114~

Lodim: 11,

B NMR: (125 MHz;

CDELY: 6 1599,

1588 5 1307

1503«

1346 . 1327 ,
12891 5 1288
1232 & 1205 &
114.0, 47.6, 380,

31.3. 2655 26.0,

ESI-MS
iz
319

V)™

318

0.063

Ay

HoNMR (300 MHz . CDEL). §
975 (s 1H)x B82(dy I7= 7.9
Mz 1H). 868 (s, IH), 7.93
(o 3 =83 0z, 1H); 778765
(i, 2HY: 7500737 (o 2HY:
576 (dy. T=5.6'Hz, TH), 469 =

HA6 (o, TH) 2025002012 (s

BENMR (125 MHEz,
EDELY. -5 1587
1586 & 15307
1503, I502 .
1358 » 1345 o
1327 & 1288
1259 1233
1206, 1139

5235 3485 283,

ESI-MS$

miz:

319

(M+H)"
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% BA

B

40/75 BT

[0176]

39

358

X7

AL

"HNMR (300 MHz5 CDEL).8
9. 73(8, THy, 890 (brsy 1HD):
872 (s T=4.0 Hay TH)s 806
(brss 4. 7.99.(d, =84 Hz,

1Hy,. 775t 32775 Has TH),

TAG G, TR, 49 Hy, THp

T4 739 (o, 1FDs T30 5727
oy TH): 7.05:d,. 3=7.6 Hz,
TH): 698 (dy T:=79.7 Ha,y 1H)s
693 (td: T =1%.5, 23 Hz, IH)
419~ 404 (. THY, 246155

3H)»: 323 ~3.10ms 2H).

HC NMR (125 Mifz.

CDCLy 3 1641
1631 5 1621

1587 1500

1303, 1303
1254 , 1250
1246, 1233
1159, 1137
137 1136

54:8: 41:2, 334,

5

ESI-MS
miz:
359

OFHY

60

326

"HONME (306 MHz., CDCE) 8
9:79: €8 1HY; 8.854d: ) =71
Hzs 1HY, 8705, 1 7.94
(&, =84 Hzy THY. 798 = 7.69
(s TH)y 7:60-(ds §= 80 Hz,
1HJ: 7:46 =739 (e 2H)s 7,38 =
T AL Ao 2HY, 730~ 725 (m,
IH), 598 (55 AH), 411399
(s 2H), 31 (s T=06.9 Hz,

Iy

SONMR (125 MHz;

CDCLY. & 1596
1587 » 150.%
1503 » 1502

39.0° 5 1358

129.0. -, 1289
1268 5 1260
1233 . 1203

1129, 426, 354,

‘ESI-MS

(MERY"

61

334

0:251

Gk

"HONMR (500 'MHz, (CDEL) 5
975 (s THY, 881 (s T =77
Hz. AHY), 870.(ds J= 3.4 Hz,
VHD 795 (dy K =82 Hzs  1H):
TBL = TST (s MY T52 =132
(i, 2HY, 569.4ds T =0.8 Hz,
19, 482 — 427 ms. THY, 340
G MDY 331 - 313 s TH),
2.35¢d, ¥ =125 ey 2Hy. 218
{ds ¥ =000 ey 2 ) 161~

122 (m, 4H).

P NMR (125 MHz:

EDCL). 8¢ 150
1587 . 1508
1503 . 1358
1343, 1328
1289 o 1259

1233 . 1206

3

i

1138, 78.4, 56.0,

49:7,730.6:. 304,

ESI-MS:

m/z:
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CN 108290855 A 41/75 L
[0177]
"HNMR (300 MHz5 CDEL).8
0.72 (v 1H), - 880Gt T=7.9
1.9 Hz; TH), 868 (d, 1T'=%7 | "CNMR (125 MHzs
Haz. 1H), 7934d: T =53 Hz, | CDCLy: 5 #5905
15y, 780 (e F=82 Hz, TH); 1586 5 1507
8. T (e 1Ky TE0 =744 | 1503 1502 ESEMS
891 (i 1) 7ATEdL T=78 48 | 1359 o 1344 iz
&2 106
enin Hzs TH), 618 (e T =70 H 133.0 1289 i
THY: 468 =459 (s THj: 401 | 1261 « 1233 & Ry
(dds. J=11.5. 2.7 Hz: TH), 1207 5 1139
3.89 3 R0 (my . TH). 3.80: =366 | 715, 8.6 465,
(s 2F), 208 200 (n MY | 27.85 230,
1.95 %183 (.. 1H)s 193 1561
(ot TH),
BN 3. MHz:
HONMR (500 Mizs €DCLy 5 | o (123 MEz
! 5. 1597 5
9.76' (5, THy: '8.86 — 878 (m, ChEL). 8. 1592
588 . 1507 .
1H): 869 (s J=4 1 Hey TH)s 5 :
792 (dds T =795 5% Fzy 1H) 1504 1303
I ESI-MS
779~ 16T s AFD)y 748~ 757 RIS e,
0:282 ; 345 . 138 . itz
& - iy 2H)s 584 (55 TH), 3.86 -
SR 329 " )
G 3.75 (o 2HY, . 183 (ds: T =123 1327 1289 333
1289 . 1259 .
Hazy 2H)y 176 — 1760 (o 5H): i MY
23.2. 5 1206 .
1,500 1,38 fas. 1H)s 133= 112 . A28
(s 3y, 1208~ 0.96 (. 2H). HAG:: A0 210
357, 334. 266,
26:3;
"HNMR, (500 MHz s (DCL) 5 |
BONMR (125 MHzs
975 (s; 1HY, 883 (dy T =79
CDCL) & 1625
Hazy 1H): 8.69.(d; J =36 Hz,
1380 5 IAL7 .
TE: 8067 §i= 811 Hzy 1H); BSLMS
. 1508 ~ 1503 . .
N 24 7.96 (d, 1 =83 Hz, 1H), 781~ » iz
64 Z 302 1358 , 1342 ,
NSO A0 (s THY: 51 744 (i,
~~ X
N (EARR) B8 186 303
’ LEEy 741 (ddy X ="7.95 48 Hzy i
8 1956 5 daso . | OFH)
U 4090 (s, 20Dy 2,07 =192 | _
o ‘ . 1233, 1165
(i Ay LS9 {ds T 70 Hay
60:15.29.3,
AH)s

49



CN 108290855 A

% BA

B

42/75 BT

[0178]

65

340

0316

@il

"HNMR (300 MHz5 CDEL).8
9:72. €8 1Hy; 8.804d, J =78
Hzo TH): 870 (@, F=2:6 Hz
IHY . 7:95 (i T= 83 Hz, 1H):
780~ 775 (. TH)y 173 I=
8.1 Hzy TH)s 747 (ty T="75
Haz. 1H): 7436 T=77: 48
Hzi - THY): 5.70-(d, J.=6.2 Hz,
THY: 4:60-~4.45 (ms TH);- 232
(ds T= 126 Hzy 2H), 228 -
2:42 (i, 2HY, - 200120 —-1.93 (1m0,

285 185 =170 (s 2H),

Fe NMR (125 Mz:
CDCLy:. & 159:1
1585 « 1508 s
1503 5 1500
1358 1343

331« 1290
12625 1236-Gg Jis
=241 H7) . 1234,
1205 « J138 s
4805 BIE A T =
24.7 Hz)_, 286 {d

Jep=9.2Hz)

ESIMS

miz:

OFHY

66

0.006:

@l

e

1y

"HONME (306 MHz., CDCE) 8
9:75 (8 1HY; 8.82 4d, ) =79
Hzo 1H) 868 (d, §=3.7 Hzs
1Hy, 7:95:(ds T =83Hz, 1H)
TI5 4ty o= 70 Wz, 1HY, 770
(s =81 Hzy TH)s TAT =742
(my TH): 241 @d 1=79, 48
Hzy 1H)y 724 — 7011 (o, 4H):
S8Tdy F= 82/ e THY 500 -
487 (. THY, 34374dd, 3=
162, 5.0 Hz, 1H)s 312 — 288
(i 3H): 240230 (s THY,

2013200 (s, 1)

HENMR (125 Mz,
€DCly): & 1592 5
1587 5 50.8 5
15020, 1358
1387 4 1343 .
341 . 1329
1297 1291
1289 4 1264 .
1262 . 1260
1233 ., 1207
113:9, 47:1. 358

2885 275,

ESI-MS:
miz
353

(MEH)

67

0.891

i

"HONMR (500 'MEz, (CDEL) 5
9.78 (di J=15 Has 1H), $.84
(dt, T=778, 1.9 e H), 867
{dd, 7= 4.8, 1.6 Hz, 1H): 7.95
{3 =84 Hey THY: 780~ 7,73
(i TH) 7.70.(d, T=8.0 Hzs

1H)s 750 = 7.37 (s 3H) 735
(ds ¥=75Hzi TH)s 733728
(o, THY 7,265 720 ey 36,

617 (g 1= T4 Hzy 1H), 602
(ds ¥=T5Hay THY 312 (ddds

J=1580 BTy A0 2y 1Y, 304
{dts 1160, 80 Hz, TH) 2.92
283 (. THYs 2116 +2:01 s

iHj,

BONMR (125 MHzs
CDCL) & 1565 ,
1588 & 1508
150:5 5 1503
1439 , 1434
135:8 5 1345

132.9 5 1290
1284 , 1270
1260 5 1252

1243 5 1233
1207 5 1138

56.5; 34:1;5.30:5,

ESI-MS

miz:

339

(VI
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CN 108290855 A 43/75 TL
[0179]
"HNMR (300 MHz5 CDEL).8
HC NMR (125 Mifz.
978 (dy 1 =09 Hzs THy, 8389
CHCLY 5 1590
{dy T="78Hz TH): 869 (@ T
1587 + 506
=35 Hz, 1H), 8:00:d; T=78
1502 . 1380
Hz TH): 183 - 773 s TH), )
1368 , 1361 . ESEMS
) Ti630dy F=80 e 1M 751 = .
112 13300, 1295 & iz
&8 352 AL (s 2H)s 7395, J= 786
RIES 1291 . 1288
G Hz 1) 128 = 7.22: s - TH), 33
1277, 1266 .
F9 A5 (s 2H) 602 (5 EH)
26,1 5 1234
IH) . 5:94-25.86 (o 1H)Y . 3:00.~
1207 . 1138
280, 2HY - 234 ~2.93 (m:
492, 2965 295+
THY) 220212 @1 TH): 2,00
202,
1.93 (s 2H),
'HONMR (500 MHz,. CDCLY &
PO NMR (125 MHz:
975 (i T=12 Wy TH)s 882
€DCL): 3 1597 5
(dts. V=79, 1.9 Hz,. 1H).. 870
1586, 1507
— 866 (i, THY, 851 °(s; 1H)
1502, & 1501 .
847 (. T=41 He 1H)s 703 ESLMS
! i 1481 1366 5 !
112 @, =82 Hae 1Hy, 70972073 i/
69 327 1358 , 1347 .,
s (ol THY, 768 (& =81 Hi: ;
@l A 5 1330 328
VMY 7:39 (s 1= 7.8 Hey TH)s S
1289 9262 O+H)
746" T8 (i 2HY, . 724 (dds )
1238 , 1234
=7 SOz 1H) 6287 1=
1207 5 1139
S.3. Mz TH) 4100+ 396 (s
424, 3286,
MY, 303 T=70 Hze 2H):
"HONMR (500 'MEz, (CDEL) 5
ZCNMR (125 MHz.
9T (i T =LA Hes TH)y 883
EDCLY 8 1596 5
(dv, =779, 19 Hze 1H) 868
1588 , 1507
(dd,. = 48, 17 Hz, 1H), 791
1503 4 1451 L
i {ds J=8:0Hz: TH): 773 (dddy
S0l ( R 1358 . 1345 w/z
70 397 T =83, 7.00 13 Hey 1Hy, 7.57
i 1328 , 1298
GO e 1) 796 - 7 5
1289 5 1288 o
(s 2y 707 (@ 1583 Ha (e
‘ 1259 5 1233
IH), 672662 (s 2HY, .96+
1206 5 1156
587 (s TH) 403 394 (i,
114:0; 428+ 345,
2H) 298 (4 T=6.9Hzy 2H)
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CN 108290855 A 44/75 71
[0180]
HONMR (500 MHz; €DCL). &
O (dy T 15 e, 1HY, 580
- | ENMR (125 Mz,
(e J=795 1.9 Hzs TH) 866
(dd; J =48, 17 Hz: THy 8561 ChEL). & 1602
597 . 1588 .
W T 48 T U, TEs e g | b8
7 03 .
=83 Hzp 1H) 176 (ds 3.=7.9 161 1303 ESI-MS
, 1502 » 192 )
206 Hzy 1H): 273 =767 {ms 1H). ’ iz
7 : ! 1373 5 1358
! 4 763 ds YETT, U8 He THy ?
(55 342
' 6 . T,
TAT =THL (o THY: 738dds 7 1344 s
- (MHy
) 287 . 1259 :
=79, A8 Hew 1H), 72204ds T= | 7 R
T8 Hz, THY T8 (ddy I=74, 138 L 1L
219 5 Ag
5.0 Hzy THY; 426 =403 (o
2H), 3.30-7.09 {tms: 2H). HAS: 0:k 362,
THONMR (500 Mz: €DCL) &
0 NMR: {125 MFZ;.
980 (s 1= T4 Hazy 1HY: 8:83 _
CDClsy & 1597 .
@t Fo= 79, 19 Wz ) 569
1589 & 1507
@dy 1 =47, 18 Ha TH): 826
1504 5 1503
(55 THY: 791 (dy 1 =83 Hzs
1366 5 1S®
(MY, B~ 170 G 1HDs 7560 ESEMS
128 1346 . 1328 -
“ (d, 7= 729 Has THY: 750(ds. S AR
77 365 1289 5 BES
e =8 Ha THY 744 - 7.30 (. e
(A 1259 ., 1233 .
3H), (787 (1= 7.5 He, 1H),
1225, 1223, (MHy
1244t F=076 Hey 1), 715
12060 » 1197
(o T=74 Hz, 1y, 7104y T=
1188 5 1140
18 Hz, 1H), 5:96:(s, 1H); 421
132 . 11,
<A 03 23260 ) =166
4175 254
Hizs, - 2H),
o BENMR{125 MHz;
"HONMR (500 MHz» CDCLY §
CDCLY & 1596
VI8 (s TH), 8B4 {ds =79
1587 5 1508 5
N Hzi 1THY, :869(dy T =38 Hes
= | o _ 1503 . 1502 BSLMS
N R AHYy 7:93(ds J =83 Hzy 11} AR
3 - 1363 1359 i
=N e 7:80:7:68 (i TH), 759 (s T #
73 340 1358 4 1345
HN e AT 81 Hzy LHYs 748 =737 (.
\/\©\ S ‘ 528 . 129 E
; THY, (7.32 - T G 41y, 501 r—
CHz ‘ 1289 , 1988 , (MH)
sy THY, 409 — 395 (s 2H),
1260 5 1233
B06(ts T =69 Wz, 2Hy; 235
‘ 1205 . 1140 ,
s 3H):
437y 3507 201
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CN 108290855 A 45/75 71
[0181]
"HNMR (300 MHz5 CDEL).8
HC NMR (125 Mifz.
9.74:(dy 1= 07 Hzs 1Hy, 830
CDCLY 5 1598 .
(b F=79, 19 Wz 2H), 867
1591 1506 5
{dd; T=48, 1.6 Hz, 1Hy, 7.88
1503 . 1563 .,
@, =82y, LH), 776765 ESI-MS
1357 . 1348 ., .
{ry TH)y T.61(d T=8.0 Hzs vE
74 333 NA 1324 1287 5
[HY, 7:47 =733 (s 2H) 408 v
57, 122 334
402 G, 1HY, 378 - 363 (m: i
2id . Tis . | OFH
THY: 3300 =313 (o TH) 2:63
€55, 5725 4085
Gsy HY,. 248 (s 3Hy, 237 -
185, 279, 978,
3,27 G, 1Y, 207 - 204 (m;
22.9
TH): 2.04-1.68 i 6H).
SONMR (125 MHz;
'H NMR (500 MHz; CDCLY 8
CDCLY & 1643 ,
971 (T = 11 Ha, 1H)s 8.80
1573« 1507 -
() T=79 Tz, 1), %67, 7
1502 . 1359 .
= 48y 16 He, 1H), 807 -7.92 e
@57 . 1353 ESEMS:
) (s 2HY, 7,79~ 766 (aiy TH); .
k3% 1342 . 1325 . iz
75 366 TA5 o~ T34, OHY, 17 (s
12955 1289 :
e ) s N &7
G| gpy, 500 - 495 Gu 1), 38 - e
287 . 1263
(5 3HY, 324 @, T=8.5 He, (WEEH)
261 . 1254 .
2H): 303099 (s 2H), 230
1248 1233
221 (m, 1Hy, 221 ~ 208 (ms
1154, 566, 343,
1),
32.2:.29.7, 272
"HUONMR (500 MHz, . CDCLY 8. | 0 NMR (125 MHz;
995 d, 1= T4 Tz 1), 882 | €DCLY & 1588 .
(d J=7.9Hz THY 869 T | 1586 . 1507
A 0 SO T X T (o 1 SR .1 ' ESI-MS
0.028 83 Bz U, 767020y | 358 . 345 nv'z;
76 332
(4’?‘*‘}7’74) THYs 770 °¢ds: =81 Hzy: 1H), 1327 1289 133
T8 45 G, 2HY 573 (d T | 1258 1233 (MH)
62 Hzy THY, @73 = 456 (tn, 1265 ,  il40
U 2082:00/(m 2H): 200+ | 510, 3275 272
143 oy 12K, 36:1, 242
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CN 108290855 A 46/75 TL
[0182]
"HNMR (300 MHz5 CDEL).8
975 {8+ 1H), 8.804d. 3 =78 | PCNMR{125 Mz,
Hz, 1HY, 869 (5. IHy. 7.92 | CDCL) & 1590 5
i T=83 e IHY, 72775770 | 4588 5 1508
e THE 770 (d, T=82 He, | 1505 . 1504 ESI-MS
0020 THY, 7.53 733 s 20 563 | 1357« 1346 miz:
71 318
iy {di T =53 Hz IHY, 4382426 | 1327 ¢ 1290 o
(m, 1H) 208d, T=90 Tz, | 1257 . 1232 sty
MR
2Hy, T84 {ds Jo= 126 Hes | 1205« 1139 4
2HY, 154 LAY (s THYY 140 | 504, 3415 330
130G, 2y, 130 — 104 (we | 323, 225
3H). 0.98.(ds =65z 3H).
"HONME (306 MHz., CDCE) 8
9,75 (s; THY, 883 (dt, T=79;
1:8 Hz: THY, 868.(d> 1'=39 | "CNMR (125 MHzs
Hzi 1H), 790(d 1= 83 Hz CDCLY. 3 1589
1My, 773 770 Gms, THY, 769 | 1587 o 1507 .
(ds T =82 Haw 1H): 749735 | 1503+ 1502 —
( =5 1345
- (. 2HJ 5064 4ds T =55 My, | 1358, 1345 s
78 316 1), 427 - 416 (ns. THY, 251 | 4327 . 1289
ERA) | ymar e 1) 2390se | 1SS . 1233 . 7
UHy, 205 @dd; T =032, 79, | 265, 1139, MY
2.2 Hazy 1H), 173 — 161 @, | 550, 42.1. 410,
THYs 1561 = 153 iy TH)s 151 | 360, 359, 283
(> J= 100 Mz, 1Hy, 148~ | 267
1360, 2HY)s . 1340~ 1.20 {m,
2H).
THNMR: (500 MHzo,  CDCRY 8 |
‘ ‘ BENMR {125 MHz,
873 (.. =16 s H), 883
COCL) & 1590
W, 1=7.8 Hey THYG 869 (dd:
1381 . 1507
=47, 15Hz 1H), 792(d, T= ESIME:
L N o _ 1503, 1358 .
A2 8.1 Fi, TH), 780769 fm, wiz
79 HN 356 1345 5 1326
(i THY: 0 7:66 (e T=8.1 Hzs TH)s 157
CRA) 1289 4 1259 . 37
TAL T o, 2 558, N
o 235, o, | MH
1Hys 2:38 -y Ji== 2.3 Hay -6H)y
1142, 536+ 4175
2:25 2,18 (my 3H)y 188174
36.7:. 297
(i 1)
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[0183]

80

352

HONMR (506 MHz; €DCL) 3
975 {5 1H); BRY (dh ¥ =28
Hz: 1H), 8:68 (& ¥ =37 Hzs

THYe 795 (. J=83Hz. 1H);

795 fx =0T Hey THY, 700
(d, T="81 Fzy 1H), 74T~ 742
{m; THys TAT (dd; T=79; 43

Hz, THY), 7.24 <711 (m; 4H).

587 (dy T=52 Hee 1H), 500

487 (o WMy A (@d. 0=
16.2; 5:0 Hz, 1H)y 3:12.-:2.88
iy 3HY,. 2:407-- 230 (. TH)y

25200 s THY,

HENMR (125 Mz

CDCL)- 3 1592 5

1587 » I50.8 &
1562 . 1358 .
1357 ., 1343
341 . 1329 &
ey . 1294,
1289 . 1264 .
1762 . 1260 &
1233 . 1207
113.9, 471, 358,

28:5; 27.5

ESI-MS

iz

353

(M

81

0.011

(G

THONMR (500 ‘Mz, €DCL) §
975 4s» 1H), 882 (ds J =179
Hz, [1H),. 8:68(d, T =3.7 Hz,
TH), 795 (ds J =83 Hey 1H):
T35 Gt 1= LT Hy 1HY. 770
(di =81 Hz, 1H), 7.47- 742
(o THY)y TAL (ddy F=7.9, 4.8
Hzy OH): 7:24:- 711 {m; - 4HY,
$874d, T =52 e, 1H), 500

487 i, THY, 3430, 0

16.2; 5.0°Hzy 1H)y 3.12:-2.88

(i, 3R 240230 s 1HY,

213 = 2:00 (s, TH);

P NMR (125 MHz,
€DCL) -8 1592
1587 , 1508

1502 . 1358

1233 5 12007
11395 470, 3584

28.5, 275

ESI-MS
m/z:
353

()

&2

366

%

iy

TFCONMR (500 MHz , €CDEL) &

968 (s, Iy, 73, T=79
iz THYe &1 (i 9 =39,
TH), 787 (@lds o= 17.05 €5
ey 2H), 766 €t J =76 Hz,

A TAR =727y 45 726 -

TR o, FH), A58 <445 (s

2HY: 324313 (my 2H)y 3.08-
2.98 (i, THYy 2124(dy ) =123

Hazy 1H)s 196 173 (. 3H),

PONMR (125 Mz
€DEL) § 1650
1577, 1528 ,
1508 » (1503 5
1435 0, 1359
1343 1326
1290 5 128B
1272 1269
1253 1252 &
1232 5 LSR5
568, 508, 428,

32:35 238

ESI-MS

m/z:

367

(MEH)
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[0184]

83

380

224

CREEAY

"HONMR (500 MHz; CDCL) 8
072 (v THY, 876 (d, 1 =78
Hizy IH), 869 (d: 146 H,
18y, 7.90°(ds. Jo="84 Hz, 1HY,
T3 Ads =83y Yy 770
Wy 170 Fy THY; 740 @ds T
=785 49 Hzy THY 736 @, =
Tl Mz, THYs 7220 LU8 G
SHY, 503y J:25,1 Hey - 1H),
4:30:4d F = 1327Hz, 1H), 368
— 388 (et ). 326 (ddy T=
13.556.6: Hzy 1HYs 3.09 (ddy T
=135, 8:8Hz; 1H), 2005 =154

{1 ~6H).

BCNMR (125 MFzZ.
COCLY 8 16525
1577 5 1529
BT . 1504
139,60, 1357 -
1345 1324 s

1292 1288

1285, 1264
1251 > 1247 &
232 ., 156

580, 4545 358,

2735 259, .19.%

ESI-MS

iz

381

(M+II)‘

84

366

"B NMR (500 MHz: CRCE)
971 (dy . L= 1 e HY, 830
d J=79T, 11 8:67¢dds J
=y 16 Hee, 1H)s Bi07= 702
(s BHY, 779 - 768 (i, 1H);
FA5. T34 (s DA TT (s
AHY: 500 495 G 1HD, 338
{sy 3H): 324 (dy J'= 85 Haz,
2HY 343 2:99 (s 28D, 230
22 Gy 1Yy 221 2,08 (o,

1H,

BENMR (125 MHz:.

CDEEY H 1643 -
573 5 1507

1502 + 1359
1357 . 1352

1342, 1325
1205, 1289
1287 . 1263 .
126:1 o i254
1248 . 1233

L1854, 56.6. 343,

535,507,293

ESEMS:
1iiz:
367

MY

85

0:46

@iy

HNMIR (500, MHZ - CDEK) 8
974 (85 TFE 880 (dy 1= T8
Hz,  THY, 8697 (di 3537 Hz,

THY: 790 (s THY. 779~ 7:63
Gy 2Hy, 7H5 (s THY. 741
(dy 3 =30 Hzi TH), 566 (d, T
255 M [ H)y 443 =425 (e

THY, 2.16 ~2:00(m, 2H), 1:64=
138 (s 6H), L0L{d, T=730

Hei: 61,

TCNMR (125 MHZ:
CDCLy) -8 1590,
1588 1508 .
1504 1357

1345, 1327
1290 5 1258
123.2 & 12006

11397 50.35 37.9,

318, 299, 287,

ESI-MS

myz:

366

(MY

86

318

0:079

(G b

Jol At

319

MY
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[0185]
H NMR (500 MHz; - CDCk). 8
970 (5, 1H), 868, T="76
Hazs 2H)y 792 (ds T =82 Hzs PONMR (125 MHz:
By 270759 (o ZH), 738 | CDELY & 1646
@, T=48Hz, 1Hy 736729 | 1576 ., 1527
(i 208, 724 (6 T="82 Hzs 1507 5 1503
Y, 721 (. TETU e OHy, | 1398 ¢ 0857 ESIMS,
231 A4y (dd, 1= 306, 130 He, | 1328, 1290 mhz:
87 380
G MY, 330 =304 (e THY: 291 | 1288 , 1286 81
¥ = 138y 1007 Hazs 3 el S G475 G
(dds 7~ 130s 107 Hes 1) 1263 i25.1 i
2.69 dd . T = 135, 65 Hz., 250 . 1233 .
1H),. 260 (dds J o~ 135, 8.1 1155, 3565 5065
Hz, 1H): 224208 fm 1H), 40:75 386y 317,
2.06.-.1.95 (mi; 1H);. 1.95 = 1.84 25.7
(s 1), 184167 (ohe 1H)
148 =130 (o TH),
B NMR (125 MHz:
H NMR. (500" Mz CDCL) -§
COCL) 5 1643 +
971 tds 3 =11 Mz 1y 880
1573, 1507 .
(dy 7=7.9 Hz, 1Hy; 8:67(dd; I )
150.2 . 1339 .
=48, 16 Hey 1H)s 80F ~ 792 S
ST« 1352 4 ESEMS
(s 2HY, 779 = 66 (g 1) e
1342, 1325 . we
88 366 BETEIA) | 745 = T34 (2R, TAT (s
1295, 1289 i
4y 509 — 495 (. 1H) 3:38 i
1287 » 1263 5 -
(5 3HYs 324 (ds T =85 Hzs (M)
1260 . 1254
DHY, 3132299 (m,. 2HY, 230
1248 , 1233,
221 (s THY, 221 — 2.08 (s
1154: 56:6+ 343,
TH).
322, 297,272
HUORMR (500 MHz, €DEG)8 |
BENMR (125 MHzs
9.7 1= 17 Hes IHYs: 880
EDCL): & 1593 »
N (dty =78, 158 Hey 1H)y 868
“ 1586 - 1509
| (dd, T2 A8 18 Ha THY, 792
N B 1504 . 1503 .
R (s V=83 s 1HY, 778771 ESI-MS
N 143.9 5 1409
= ks {ons HD), 7694, T = 8.1 Hzs il
R o ‘ 360 . iEST
89 HN 464 Ty 7:62(s5 AHYy 753 4d, T=
o 1344 ;. 1341 . 465
w0l ) | ;
’ e 7.9 Hzy 1HY; 745 = 737 fuis
' ‘ 1329 5 12900 &
2HY, 703 (dy T=79 Hz 1H), (M)
‘ ‘ 1269 , 1260
6.03.(ds. 1=6.7Hg, TH): 5325
| 1233 5 1207
525 (o s 334 @dsoJ=
11395 92.05 525,
164, 71 Hzs 2H), 3.04(td, T= ‘
30.9: 399
1595 4.7 He, 2H);
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[0186]  Sjife 4917 -/ Judde 3 P B Wil i 1 S A 80 3 70010 A e M bk 2 1) 150 T 5 ol
[0187]  f§E

[0188] X ifif 95 A& EH B~ AT WA i 17 HE B (GBAL) IR v (1) 58748 S B0 o WLIBAE 93 , Tk 945
507 4 A% 95 A Lewy M 1 R 1) JRUBG 386 1A O o 48R 47 8 98 A0 BT M T 17 R I (GCase) I FE
AR T B2 11 99 1) B EVR T R o AR A R R, AR T — S BRI GCase R npk 41
H7), TA I AR I B I e TP 3RS, X B A BUGCase L AT & FE I AL RE . X R A A FR
B FISARBIF AL 7242 T — R BT B A 509N BE IR FE AL RE e ek T A . 5 e
VA B R B AH LL B, SR iX S b A e P Hh AR B GCase , JT 70 40 I U 52 v Hh 38 IIN370S 9848
GCaset [ W SEANTE I o RIRATIT A, X £ 43 IR 184 N I A R HE 2 FE G Case ]
s BATTAT BAUE S 38 T 18 R 4 45993 1 R Sk b il Al R BT AT 2 H

[0189] ﬁﬁ§

[0190] K97 (GD) A2 Fx & UL I VA B AR I 4795 » B A FH B R M i 1 B (GCase) R RE 4
1B AL B RN 5 10 B2 R TR M0 TR P B R B AU R SR E LS B BRI OR B
BEIN BRI A E T P2 6Case RAZ LA L RA!, H S EUITARBEA 2o — LR B e IR L5
)R ZH, AFERIANITOSRAS , T5 AR 2 DY Re VERY , )& BT Bl R 4 S A 8 1 B A A
SHIE° R B (IGCased MEARAK® » B BT XFTGDA VAT S REBE & 10T (BRT) RUEMIIR T2
(SRT) *© I AE K, I R BIGBAL H (1) 5845 & A 4 A% 995 (PD) AL Lewy fA ) i % (DLB) (1) 3 2L
fER T GCase KRB~ H A A 2 B A0 A 7o b 1) B BRI T a- Ml & 1 S R Ak
(K32 B YEPD a5 fil 12 88 1 S AR AR AT BRI 0 GCaself PRI BB A N /& GCase
FHIC S MAZ B 11955 (L. HEPD) [R3E£E 1R 7 SR ™ 1,

(01911 B R BLEIYRTT T3k R s /Ny AR N 2R 2 R A PR 4B (PCs) YR 55 B i 1 R AR
Bt 1) 33 A 7 B RA AR 287  Je R O F R 8 TR, R TR R 3 T T GCaselIN3TOSHR AR
Tl 1O B B A AU T 40 B M o Tsofagomine (IFG, 1) 76 WE 2L FE AL AW 8052 2
T () 'R, PR AR 4 T 1 T LA 2 K 3 R PR R A 1 2 3 B 5 2007
ELLR O HRAE T U AAS [F] 1 2 7 2 0 0 700 ) B 3 (BT 1 28032 41 5°) 1 NGCase
PCs™ ™ AR , 1 e A P R FEMEPCs I HL AR A 40

[0192]  FEIRAVR I A ZLGCas e P8 9 71 (¥ 15y 18 & 07 1% 55 F7 9, 76 2 T4 - B < T )
(umbel1iferyl) B-D-RHt I # M7 (AMU-B-Glc) BEiE MR mE B ik, B ib a4 (81D %
5E A R GCase il F1) (1C500. 177uM) o FH AN & AL A YNIESE T %3G 1.~ T #— B
KA B GCase T F8 I TARSML RO 7L, FATIXS — R PRI AT ) AT T 4544
TG PEIR AR (SAR) BFAL, SRR I T A7 B4 EE 7R R S AL Re GCas e 1 il P 1 5 771

[0193]  fp2%

[0194]  F-T-SARHH 7T (46 A W04 S 3L AU B & Bl ELR 1 4 3¢ B Vg iR /£~ 77
FURI2b s R TR, MR O 577, 2R N IS AR BE A 4% 1 5.5 538 A
FALTRIR FHE AT AFAE T B, 433 T 4.6a-61.7a-71.8a-8gH19a-9f

[0195] 1. fEAPRE LA BRI 4.6a-6i.7a-T1i.8a-8gM9a-9f 1 & ik
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[0196]

N NH2 YO
RN
Z>coc
NHR

4; 6a-6i; 7a-7i; 8a-8y; 9a-9f
[0197]  XFIFIZAT: (@) () B TR (1) PCls; (b) RNHz , K2C03 , DMF
[0198] SRAIH2,4- —SEmemkffi2, 3- A - 1H-Efi-2- e dib , B8 5@ A 1 B L AL T
FRIHAT Suzuk i fHERIF 21 1a—11h, & Bk T 7EMEREIRER 1) 267 - B A BG4 OF &
2) Lﬁ%%%%‘*ﬁﬁ?ﬁﬁﬁwTéiﬁﬁﬁ%ﬂ%ﬂﬁ%/\%ﬂﬁ Y AR IEIiea
[0199] Z2 AEREMR IR 2-f7 B B A B Lla—11hi 5 A%

N,_Cl
b
A oo
[0200] HN_ .
10 11a-11h
[0201] R FFNIZAt: (@) 2,3- &~ 1H-Bfi-2-J, K200s ,DMF 3 (b) RB (OH) 2,Pd (PPhs) 4,K2C03,

1,4—g¥’.§§§}(ﬁ’,H200

[0202] 45 ANt

[0203] f&ﬂ]ﬁ%?ﬁxﬁzﬂﬁGCasem%u /AT ) I R R RS e BRATEALAL Y pH
5. 9L M 8 T R 4 AR G Case FIAMU-B-G1 o fE R W™  7ELART (O BF 90 b, 48 FH ik
JE AT AR £ (4-10mM) SK ek 2 GCase BRI TE DN E o 1045 51020 %  3RATT R B A= T HEL IR 3 T DA
TARBAT M E LS R, BergerS Nt thRIE 1 IX—BLR™ ; K LI AT/ S5 00 52 vh HERg: 7
AT A PR 5 o A FHIX P53, BRATTAR I 1 TUMAS [ () LA 3 3 PR R G Cas e 1l 751 FT5 44 5]
(R 2R o AN T b A (4, B 1) AR A BRI GCas e 11 7] o I HIT 5 EI0E 1 bk
PRALE BT ON 52 9 JLA PR A R h ARG Case 7 e FE i 227 o AE A HHE Th 3R IR T AT X e
WA IBRER - A A 11

[0204] SRy T HEFFLEIE BIRISAR, B — RFVEUIE 5 NAFIN-SR T IR 4-67 [ (K1) 4-H
SRR (62, =t/ 3 =3/ 21R W) 7= T 35 R 1 (ICso 56nM) , 14~ Z 3 HUAR (6D,
=/ R =3/ 218 50 A R I W 2 36 AR A, X /R AEIX N B RN g K M
SRR AR A w I AR E , B T R aR-A-F EAL AW (6e) , LRI HIHTE PR B oK g
(ICs0 20nM) o AEAH A 47 B B &4 42 (6d) 4,4 —H 2 (6e) B4, 4- 5 (61) /4]
()3 — DAB AR T 2068 s A B XS 75 M A 1 F VU & - 2H- L g -3- 2 (6h) BN-4%
BUARHIURIE (61-6k) B CIEAF R T 89580 iE MR EY), X 3CHF T ORI IR ORI
HEM,

[0205] 1. BAWEARHI IR I FIAHSC IR 2 (ki —3- k) s N bk A3 A6 4 F &5 0 A0 101 ol
ikl
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[0206]
[0207]
e R ICs0 (uM) ftah R ICso (uM)
N ¥
4 O 0.177 =0.012 of 3 0,234 +0.017
B F
\ef : \fr‘o\
6a O\CH 0.056 + 0.005 6g nOHs it
(CislTrans: 3/2) CHe
jo8 T
6b AL 012620007 | 6h O 0.891 +0.023
(Cis/Trans: 312) 2
S Fre o
6e I 0.020 = 0,002 6 N itk
~ o N CH;
o ‘;*O
- ‘ 0.0 . N._ CH: F B b
6d . Bk, 0.251 4+ 0,018 6j \CrH g 33214971
6e };Ovcn 04310042 | 6k O \/© 36.07+8.72
CH:; 3 e 2o 8 Rank § 8 N 9 =
[0208]  *sRBG e — =T, H B8P = SD.
[0209] &5 B ANiti8
[0210] AT #E—B I KEFLAISAR, AR IR 3L R4 — RINAS[H) KN A A 38 84X . H

ANFEI IR (Ta=Te) ML H 522 I SAR TN 2T 7~ , B K I IR B S 3R T 45 % B 3R 2 41
A (Ta, 1Cso 27nM) A& B 2RI o SR, 245 K& A I NFRBEEL IR, Ak 54 (TEFNTg) 1Y)
] B8 & BB (1) o A0 4 FR O IR AINHEL A 2 1) 5N — AN B A sk
(ThAIT 1) BEAR T S M, X PR R GRS B ATIR o

BB , IX PR 7RI 7K

[0211]

L AANT
“HB A Z‘z

2. BATHURERE PR 2 (ke ~3 ) W IR nbk T A= A P 405 A R4 s P8
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[0213]

bty R ICso (uM) | 40 R ICsp (uM)

g

Ta 7 0.027 £ 0.002 7 NS 0.926+ 0.08

o N

7b L) 0.042£0003 | 7g @ 0.282 £ 0.043

7e |9 0724005 | 7h 0,405 +0.040
Py ¥ | |

7d ] 2.84+0,34 7 0.857 +0.033

Te e hvs 28.07 +3.21

(0214)  *9EBot— R HHAT L LA T =50,
(0211 Sy SRS 5 A T 7 A AT KBS B TR 5 A F (Bame. %69) .
H 2y e e AR B 0 R FRCUIERR 85 7 98 e 75 4 I R 2 [ A 144
A L 9 T 8b-80 4775 BUBIIE , L4 K ZIE ISR MBS T4 S AL T M A
A T KBRSl SETT AL U2 TS N OB ST 0 VA S0 S
.8 IO HE A 2~ TR PRI, (8T8 ) B 22 M, B M e LB

HEFTEH .
[0216]  3R3. HA RN 2— (kg —3—%) MR AR W &5 M) AN il 3% 74
N
oMo "'
[0217] N
HN"R
[0218]

s R ICso (uM) Wedh R ICs0 (uM)
8a ’Xe@ TP Se 1.28+0.13
8h ¢ 577 +0.82 8f 1.40 +0.12
8c f 0.097 + 0.009 Sg 4294057

(02191 *sEBg % — X = #E4T , H 2= P HI{E £ SD.
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[0220] Dy v Ak M) HGCase I 45 G 2R A7y, R IR T 2R3 () RS, Beit 1
— RIFALE Y, LB S AR G KO TLAE FABIA R n-mAH TLAT Y (B2 AR 4) o IR LT AEY)
9a-c) T AT XFGCase [’ H AN BE SR MBI VE o SLARAL ZA LT AN L ZE (9aM19b) o HAT
EF AL B 90) 5 H AT EACEIA NI GV (9a) B AT Z 1035 1 o ERR IR A £ 167 I
A2 247 F Qafioc) 5P ZEIR (9d) M1 FALETIE (9e) 451515 T CoofE 2 25 14 N AR AL
JEE R AR 2 ] 5 3K 4 B 3K o A PR B [ 5038 6 07Tt 570) 0 85 0 P ) B 2 v S0 10 5
NGB (9F) B B Z M REE XL IR — RIS 56Case 45 G h HE
(R A LA P AT AR

[0221]  FR4. BATH SO 2 (e —3—F) W IRk 17T A= M) 405 1) AT o 3 PE°

[0223]
o R Co M) | 1664 R ICs (nM)
9a 8.7+ 1.1 od 872471

9b 9.9+ 13 9e 821473

~,

9% 8310 of ; 3543

[0224]  *sBgy gt — = #E4T , H W T EI{E £ 8D,

[0225] s, TATIWFFT 1 WEWE PR L FX U RORL o K FF 25 51 N 9 1Y) 3L I 2ok A 1) AN [R] o2
B 331 1a-c (R5) o MEBE IR AL AR 1 R RE . L AERENE IR 467 B HATHF 31 4L
w0 (1la) R IR T BERLEE , 3 Ah P M Eb- Lo A6 7 BB A R B L &4 (LIbATL 1c) B4
B> 55 24 2- VR I 22k A AL W R I RO AL 5 0 A 24 , (BTSSR AN B9 ¢ A A 2880 o R i » P Sk B
3-ME Wy 225 A9c B R 3-IEnE HIAF BIAL SR E T H9cAHIR BRI RE , X $7 ] LA FE I
WRIAR ) 267 5T\ BE 2 1 2 ]

[0226] 5. HA FEAKI4- (2,3~ &~ 1H-2- Bl ZI) MEMRIRATT A= P 1) 405 b R0 30 3 P2

[0227] HN

2

o
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[0228]
ZN
11a 122412 11e s 168+ 18
N
11b 125+ 1.7 11f A@ 82+1.0
11c 294+ 3.6 11g A@S 52406
N
11d 6.5+0.7 11h ﬁa@ 21,1424

[0229]  *sBG e — X =AptT, H B FIME £ SD.

[0230]  FAVEVED T X LE PR AW AEA R pHAE A T WEME (R6) A BEK 2, 57
pH 5. ORI HIHIVE PEAHEL , HA 3-HENE FEER K 9a . 9b MI9cAEpH 5. OFKTE PEFEAR 1 365, X IR
MEnE R 7EpH 5.0 F I B0 T HGCase 45 G288 77, 1M1 1d L LEFIL L g¥E MEAE ik
P FIpHEE A T (IS 3k T B4 o 122 45 SR m] B2 T B AT o 28 A 1) pHEUE R AL A 4 A X
I3 AEBR PR AN A PEpHAS A TR O H 3G

[0231]  3%6.7EpH 5.0.pH 5.9FIpH 7.0%F F9a.9b.9c.11d. 1 1gFI1 I F{{IGCase %
Aria
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[0232]
ICsp (nM
o 45 4y (2 —
pH 5.0 pH 5.9 pH 7.0
e

9a 0 224 +34  87+1.1 169 +2.7
9b ” 30045 99%13 188+25
9¢ 259+39  83+1.0 127414
11d 105+15  65+07 9414
11f 139+19  82+1.0 129+2.0
11g 8.9+ 1.3 52+0.6 6.6+1.0

[0233] 5236 #%— =447 , H B R F{E = SD.

[0234] IR 78 YMGCase (B EIABHARE) (255 2% 8 AR AL & P A e i 1 DA BY
AR R T P B I R PPN AR S B A BRIV 45 A5 0 %0 N T i e Fa e
GCaselfJE 17, 7EBF A UGCase 5 J6 AL BN 58 12 R 7EpH 5. 048 F B 14X HE (8a) A1 FH 14 X HE
(IFG) $R18 5 A3 A AL A 09a. 9b 1 1d L 1g L LE o B BRI A0 A4 LA 70 A i 1k 5 =X 38 o
T GCasel® A (B3) , M i VEAL B H8a v AT i 25 AR M i AE BRI N, K2 B &%
I L TFGEE KA B GCase M BE 77, H11gin i KIS B 2 2 2911 °C X AL AV B K
IFE AL T EAAEPH 5. OIS 14 o

[0235] XX P it HL B VA AR /K AR (BR MR a— R B P (GAA) Fla— FLIE T EEA (GLA) ) 33—
AN T TGRS Qas9b 11d 11gFILLE) o & 5 100uMR 4k & b 38 R 55 25 0402 i ol
RIEG 3G (B4 EoR T 1R LR o

[0236]  FRATIELL A FE M FE (30-150uM) HAFAEBRASAEAE 3 I 1 GCas e 1 il 75190
SEGCasedli M, HE— B T AL A WARN Lg o 5 H3E [ 3R 0 2 S 077070 SAL, JATT G 755 Fol
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0551 5101 2 T 23 P VS S 0 ], SR AIH ] 7R 58 B KL 38 00 17T Vi (L VB /S (BEIBAFIISB)

[0237] g, AVAE B FNITOSEAF 4L 40 B It 1 #5501 1d 11 A 1g o IR EeAb 5 4)
AR AR A3 R , FF HaEadk & FREN I E 1 GCased A B AU K o AT A I 11d L1E AT
11g B Z AN Y GCase A S, T AH [ e 5 1K) TRGYR A XUR (BI6ARI6B) o IV R T —30, fh &
Mi1g3gim 1 B F A (K GCased i M, M IFGTIEAL (BI60) , X $R7x 11 gBEHE I i EN3T0S i 4F
220 i H (1) GCase 7K P RGN LS PE

[0238]  45ip

[0239]  FEARWFF A, BAVRIR T HA ML E G EE R RLBERT — R FIEEIEIRGCase il 5511
W FISAR I SARYE TR , (b B W) 5GCase W 456 H 7] 88 A= i KA BLAE Pl Aln—aAH B AR o 31X
SEng Rk IR AT AR MR B T GCase , WIEHARE BN VL BT 7w » 3 W AR T B VA B A 7K g I
() e BEE R SR AL, B 2R AL S I T i3 N3TOS i A 4 41 i H (1) GCase i P AN 14
T TFCI A o AE 5 22 22 000 58 25 R0 R i AT 4 ZR s B 20 dh ik — 2 i stk S M 2
=9 aiN

[0240] LIS FS

[0241] BB L

[0242]  fp2

[0243] A FH R M SR 7], A 33E— 2B iAo AR St 1 3R SE G4 v Bl o, B R
SHT TS . 18 I R A (TLO) , S FH0. 25mm Silicycle@ifi250uM TLCAR (60F254)
A 250 s N7 o R I S AR L SR T ST licyelefid iRAE , ff FAgilent 971-FPE4R4L
1 J GE AT OB B A4k B A DL AR ZE o A AL A DI 2 258 95 %, Al
Agilent 1260Infinity HPLCZRZi#Agilent Poroshell 120EC-C18 (4.6 X50mm,2.7um)
FHA: , S FHUVIR ' & (254nm) 46 90 i 23 116 o 43 FiBruker Avance 111 500MHz &4t (500MHz
,'H NMR; BA B2 125MHz, '°C NMR) 6 REAXAF B 7 'H NMRAI'C NMRYE 3 o 4 35 AT &4 (6=
7.26,'H NMRYGHE; DL K2 6="77.16,"C NMROGIE) BE LA (§=2.50, ' H)tiE; DL J2 6=
39.52,"C NMRYGHE) (M40 B8 A5 B R 25 Aybr = TE 06, s = Bl , d = g, t= = I g
=Y E g, m= £ EI% K HBruker AmaZon SLARGFH T ik . K H HAgilent1200HPLCAH
FciAgilent 6210A LC-TOF{XES, FHXUE: RS TR | =1 43 9 R AT ) (TOF) i &40 Hr 28 9F
HAE2GT gHz i I #5455 20 SRAR , SE A T 70 38 il (HRMS) o AR Sl 5 -8 52 it 491] v 42
BT MR

[0244]  4-G0-2- (MLnE-3-3%) MEIRIGE (5) *F il 4 o 111 2- UL (5.90g,50mmo 1) 7E 3R T 4
(20mL) AV IR BE S Eh PR L (12.0g,67 . 4mmol) , KHiZIR S WAE 100 CHEFE 16/ .
—IKIMAPCLs (18.2g,87.5mmol) , 7E100 CHHE L0/ o AR A W74 E) 22 % il , 1 AR T
N A00mL e, AT R S BN VAR, UK ¥ A o ok R A, FHZK e, 10, it 2 R ek alife,
1535, Mk B 44 (5.50g,46%) smp 160-163°C o'H NMR (400MHz ,CDC13) 89.76 (d, J=
1.3Hz,1H) ,8.82(dt,J=8.0,1.9Hz,1H) ,8.73 (dd,J=4.7,1.4Hz, 11) ,8.26 (dd, J=8.4,
0.8Hz,1H) ,8.10 (d,J=8.4Hz,1H) ,7.95 (ddd,J=8.4,7.0,1.4Hz,1H) ,7.69 (ddd, J=8.2,
7.0,1.1Hz,1H) ,7.44(dd,J=7.5,4.8Hz,1H) .'*C NMR: (100MHz,CDC13) 6162.9,158.3,
151.8,151.7,150.3,136.1,135.2,132.4,129.1,128.9,126.0,123.5,122.8.ESI-MS m/z:
242 (HH) .
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[0245] {4 5W)4.6a-6i.7a-7i.8a—-8gMI9a-9f fFiE Iy ik B 4-5 -2 (Lne-3-3L) sk
5(72mg,0.3mmol) Ji% (0. 3mmol) AIHKEZHH (69mg,0. 3mmol) £EDMF (3mL) H VR S W/E = I 5k
60 CHiFrit &2 IIAIK (20mL) , ik SEFT T it [ 44 , FHZK B, 325 118 2 207 . 7y i
TSN 095 % A ) ol SR AL A R B AR IR L)

[0246]  2-5(-N-(2,3- - 1H-efi-2-5) M memk—4-fi% (10) [ il % o 45 2, 4- — S ek
(398mg, 2.0mmol) 2, 3- A~ 1H-Efi-2-% (266mg, 2. 0mmo 1) FHREZHH (276mg,2. 0mmol) 7E
DMF (5mL) FF 7R & 01E = IR RS /NI o I K (20mL) , 3358 BT FE2 R 4 , FHZK i » T
[fil 44, 133110, 2K [ 4 [l 44 (390mg ,66%) smp 239-240°C 6

[0247]  'H NMR (500MHz,CDC13) 87.76 (d,J=8.2Hz, 1H) ,7.74-7.69 (m, 1H) ,7.60 (d,J=
8.2Hz,1H) ,7.41 (t,J=7.4Hz,1H) ,7.30-7.26 (m,2H) ,7.24-7.19 (m,2H) ,6.08 (d,]J=
6.7Hz,1H) ,5.27-5.15 (m, LH) ,3.53 (dd,J=16.2,7.0Hz,2H) ,3.00 (dd, J=16.2,4.0Hz,
2H) .*C NMR (125MHz ,CDC13) §160.6,157.8,151.0,140.7,133.6,128.0,127.1,126.2,
125.1,120.8,113.3,52.6,40.2.MS (EST) m/z [M+H] +: 71 & {H , 296.. 09 ; Tl 5E {11, 296 . 13,
[0248]  1la-11h4 ARAYIE 715 B 2-8-N- (2, 3- — A - 1H-Bi-2—-%%) M memk—-4-f% 10
(148mg,0.5mmol) & FACHNES (0.5mmol) .Pd (PPhs) 4 (58mg,0.05mmol) HREEHH (276mg,
2.0mmo 1) 7& —oTkE (10mL) FI7K (1. 5mL) H (¥R A I7ESS CHER S T L6/ o A
7K (5mL) , FHHEtOAc (25mL X 3) ZXHEUZ IR & . FHEL K (LomL) Hei & IF A VLA, 1%
(Na2S04) , 18, 28K, i SR Aas LAk, 15 277

[0249]  {h&WLla-11hi o B

[0250]  N-(2,3- & -1H-gfi-2-J) —2- (4-FF BEmhng -3 %) me bk —4-fi% (11a) . [ il 4
(125mg,71%) smp 170-172°C .'H NMR (500MHz ,CDC1s) 89.16 (s, 1H) ,8.50 (d, J=5.0Hz, 1H) ,
7.91(d,J=7.9Hz,1H) ,7.75(ddd,J=8.3,7.0,1.2Hz,1H) ,7.67(d,J=7.8Hz, 1H) ,7.49-
7.42 (m,1H) ,7.29 (dd,J=5.3,3.4Hz,2H) ,7.25-7.19 (m,3H) ,5.94 (d, J=7.0Hz, 1H) ,5.26
(tdd,J=7.1,4.4,2.6Hz,1H) ,3.54(dd,J=16.2,7.1Hz,2H) ,3.04 (dd,J=16.2,4.4Hz,
o) ,2.72 (s, 3H) .**C NMR (125MHz ,CDC13) 6161.1,159.1,151.3,150.1,149.2,146.6,
140.9,135.4,132.7,128.8,126.8,125.9,124.9,120.7,113.2,52.3,40.2,21.0.HRMS
(EST) : T+ B Af CosHaiNa [M+H] *, 353. 1761 s M 5E AL, 353. 1765,

[0251]  N-(2,3- =& -1H-Efi-2-5%) —2— (5 FF Bk e -3 J) e mdenbk—4- iz (11b) o % F5 ] 4
(134mg,76%) smp 200-201°C .'H NMR (500MHz ,CDC1s) 89.59 (d, J=1.6Hz, 1H) ,8.63 (s, 1H) ,
8.53(d,J=1.6Hz,1H) ,7.92(d,]=8.0Hz,1H) ,7.77-7.71 (m,1H) ,7.66 (d,J=7.8Hz, 1H) ,
7.45-7.38 (m,1H) ,7.30(dd,J=5.3,3.4Hz,2H) ,7.23(dd, J=5.5,3.2Hz,2H) ,5.95(d, J=
6.8Hz, 1H) ,5.40-5.29 (m, 1H) ,3.61 (dd,J=16.2,7.2Hz,2H) ,3.08(dd, J=16.2,4.8Hz,
2H) ,2.45 (s, 3H) .'*C NMR (125MHz,CDC13) 6159.3,158.8,151.2,150.3,147.6,141.1,
136.0,134.0,132.7,132.6,128.7,126.8,125.7,124.9,120.8,113.9,52.4,40.1,
18.5.HRMS (EST) : 54 CosHoaN4 [M+H] ¥, 353. 1761 5 Ml 5E 18 , 353. 17576

[0252]  N-(2,3- & -1H-Efi-2-Jk) —2— (6 FF Bk e -3 J) s membk—4- iz (11c¢) o o f5 ] 44
(129mg,73%) smp 175-176°C .'H NMR (500MHz ,CDC1s) 89.66 (d, J=1.9Hz,1H) ,8.69 (dd, J=
8.1,2.2Hz,1H) ,7.89(d,]J=8.0Hz,1H) ,7.73-7.68 (m,1H) ,7.63(d,J=7.9Hz,1H) ,7.41-
7.36 (m,1H) ,7.29-7.25 (m,2H) ,7.23-7.19 (m,3H) ,5.91 (d,J=6.6Hz,1H) ,5.33-5.23 (m,
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1H) ,3.58(dd,J=16.2,7.2Hz,2H) ,3.06 (dd,J=16.1,4.8Hz,2H) ,2.62 (s, 3H) .'°C NMR
(125MHz,CDC1s) 6159.8,159.2,158.8,150.4,149.7,141.0,136.0,132.6,131.6,128.8,
126.9,125.6,124.9,122.7,120.5,113.7,52.5,40.2,24.5.HRMS (ESI) : 3B {f CosHorNa [M+
H]",353.1761; M€ {H ,353.1767.

[0253]  N-(2,3- A -1H-gfi-2-3) —2- R L mk—4- & (11d) . [ A E 4% (84mg,50%) smp
221-223°C .'H NMR (500MHz ,CDC13) 88.64-8.56 (m,2H) ,7.93(d,J=8.3Hz,1H) ,7.72(ddd, ]
=8.3,7.0,1.3Hz,1H) ,7.64(d,J=7.8Hz, 1) ,7.53-7.46 (m,3H) ,7.39 (ddd,J=8.1,7.0,
1.1Hz,1H) ,7.31(dd,J=5.3,3.3Hz,2H) ,7.24 (dd, J=5.5,3.2Hz,2H) ,5.86 (d, J=6.6Hz,
1H) ,5.38(tdd,J=7.1,5.1,2.1Hz,1H) ,3.61 (dd,J=16.1,7.2Hz,2H) ,3.08 (dd,J=16.1,
5.0Hz,2H) ."*C NMR (125MHz,CDC13) 6160.4,159.2,150.5,141.1,138.9,132.5,130.1,
128.9,128.4,128.2,126.8,125.3,125.0,120.4,113.6,52.4,40. 2. HRMS (ESI) : ++ {1
CosHooNa [M+H] *, 338. 1652 Wl 5E {8 , 338. 1647

[0254]  N-(2,3-— - 1H-gfi-2-5%) -2 (b WE-4-5%) MEmibk—4-fi (11e) KR A [E £ (59mg,
35%) ;mp 246-247°C.'"H NMR (500MHz ,CDC13) 68.74 (d,J=5.5Hz,2H) ,8.40 (d,J=5.9Hz,
2H) ,7.93(d,J=8.2Hz,1H) ,7.78-7.70 (m, 1H) ,7.67 (d,J=8.1Hz, 1H) ,7.48-7.39 (m, 1H) ,
7.29(dd,J=5.2,3.4Hz,2H) ,7.22(dd,J=5.4,3.3Hz,2H) ,5.99(d, J=6.7Hz, 11) ,5.37-
5.29 (m, 1H) ,3.59 (dd,J=16.2,7.2Hz,2H) ,3.07 (dd, J=16.1,4.8Hz,2H) .*C NMR (125MHz,
CDC1s) 8159.4,158.4,150.2,150.2,146.4,141.0,132.8,129.2,126.9,126.3,125.0,
122.3,120.6,114.1,77.2,77.0,76.7,52.5,40.1.HRMS (EST) : ++ 5 {8 CooHioNs [M+H] ",
339.1604; %€ {H., 339.1608.

[0255]  N-(2,3- —Z-1H-efi-2-J&) -2 (MEWy -2 %) ng bk —4-fix (11F) o K A 4 [l 44
(68mg,40%) smp 243-246°C .'H NMR (500MHz ,CDC13) §8.08 (d, J=3.1Hz,1H) ,7.85(d,J=
8.4Hz,1H) ,7.69 (t,J=7.6Hz,1H) ,7.61(d,]=8.1Hz,1H) ,7.45(d,J=4.9Hz, 1H) ,7.38-
7.33 (m,1H) ,7.32-7.27 (m,2H) ,7.23(dd,J=5.3,3.3Hz,2H) ,7.18-7.13 (m, 1H) ,5.88(d, ]
=6.3Hz,1H) ,5.31-5.24 (m, 1H) ,3.60 (dd,J=16.2,7.2Hz,2H) ,3.06 (dd,J=16.2,5.0Hz,
2H) .*C NMR (125MHz ,CDC13) §159.0,157.3,150.4,145.2,141.1,132.6,129.0,128.5,
128.2,127.9,126.8,125.1,124.9,120.5,113.5,52.5,40.1.HRMS (EST) : 3+ 5 CarHisNsS M
+H]",344. 1216  J5E{H, 344. 1218,

[0256]  N-(2,3- & -1H-Efi-2-J%) —2- (MEWy -3 L) ngE bk —4-Jiz (11g) o 3 4 [ (75mg,
44%) ;mp 232-233°C.'H NMR (500MHz,CDC13) 68.34 (d,J=3.0Hz,1H) ,8.02(dd,J=5.0,
0.9Hz,1H) ,7.87 (d,J=8.3Hz,1H) ,7.74-7.65 (m, 1H) ,7.62(d, J=8.0Hz, 1H) ,7.42-7.34
(m,2H) ,7.30 (dd,J=5.2,3.4Hz,2H) ,7.25-7.21 (m,2H) ,5.85(d,J=6.5Hz,1H) ,5.36-5.25
(m,1H) ,3.58(dd,J=16.2,7.2Hz,2H) ,3.07 (dd,J=16.1,5.0Hz,2H) .**C NMR (125MHz ,
CDCls) 6159.1,157.8,150.5,143.1,141.1,132.5,128.6,127.9,127.4,126.8,125.4,
125.1,124.9,120.5,113.5,52.3,40. 2. HRMS (EST) : 541 Co1H1sNaS [M+H] ", 344 . 1216 ; I E
{8,344.1215,

[0257]  N-(2,3- " E-1H-gfi-2-J&) —2- (k-2 J%) ek —4 -l (11h) o % 5 Fu ] 44
(80mg,49%) ;mp 231-232°C.'H NMR (500MHz ,CDC1s) §7.96 (d,J=8.4Hz,1H) ,7.73-7.67 (m,
1H) ,7.67-7.61 (m,2H) ,7.41-7.32 (m,2H) ,7.32-7.26 (m,2H) ,7.25-7.21 (m,2H) ,6.57 (dd,]
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=3.3,1.7Hz,1H) ,5.98 (d, J=6.8Hz, 1H) ,5.34-5.20 (m, 1H) ,3.57 (dd,J=16.1,7.2Hz,
2H) ,3.05(dd,J=16.1,5.0Hz,2H) .**C NMR (125MHz,CDCl3) 6159.1,153.7,153.4,150.1,
144.6,141.0,132.7,128.8,126.8,125.3,124.9,120.5,113.7,113.1,111.8,52.3,
40.1.HRMS (EST) : it 5B CorHisNsO [M+H] ', 328. 1444 ; I 5E{H , 328. 1448,

[0258] RN EE

[0259] 4~ FR & o= JE2 il 32 B DL VR 6 26 W (AMU-B~G1c) 4~ H JE D i S a— DML i 481 485
BEAF  A—H B <P T2 B e a—D— bk g~ FLRE 7 A2 PP 43 W H Sigma—Aldrich (St.Louis,
MO) o ¥ B 2H B A T GCaselfffve laglucerasea (Vpriv®,8hire Human Genetic Therapies,

Inc.) \E&Mha-H#i ¥ H B Efal g lucosidasea (Lu‘1ni_zyme®,Genzyme Corporation) sa—3}H,

FEEEEA agalsidaseB (Fabraz}ilne@,_Genzyme Corporation) T iE MM E AP GCaselF
PRI 5 22 R B pH 5.0.pH 5. 9F0pH 7.0 50mMATAZ BR  176mM K2HPO4FI10. 01 % i 5 —202H
F o 3 P IMEE AL AN ATIMH 2R (pH 10) ROVETRAE N B A = PIBES 1 DU e V2 i 4 LBV
[0260]  GCase g P4 I 5 12 - F DMSOIE L H AL A4 (0. 55/ L) #6428 2 SR AL96 FLAR (B
23 E M LOOUMHF 46 , 128024 1 205 B R 7)) o G RV VR (33,501, 7. 5nMZIK L, 7EpH 5.9%4%
M) R AL AR E IR A5, Il A AR (MU-B-Gle) B35t/ L) /5
B N o W5 0 D) B MR S 2 1. 5mM AE 37 ‘C il & 3044 J , il I N 33 F /L& 1E 1%
R (IM NaOHATIMH ZFRIE 54, pH 10) & 1L )R M o S8 5 /£ H A Ex = 365nmMEm =
440nmffJBiotek Synergy H1Z AR ISR 4% H I &% . /EpH 5.0FIpH 7.0 BE— 50z fir
PRI BV AV EAE & FhpHE&AF T B £k

[0261]  Fl5h 772 00 5E v K TR Ak i 7% B—D— Ntk e i 26 45 54 6 22 30— 1 50uMA T Ak J
1 i B 41 701 (TCso BRI 0 . 5 EE54%) AIDMSOXS HE 0 3 VA vk o o e 2% O TBIF IR B2 S 10nM
PLAE 104 Bh 7= A 2R MR s B o 3 3ot 1) 96 FL I 5 AR P I N 66 LK , Bl J5 /i FiBiotek
Synergy H1ZAEA MR 25 A4 FeAEE, N N S3uL B (5 BOAS 2 # 3710) I =8 5h 77
5 AR AR IS TP DAL 43 () B D 7= 407 SR 38 N 1043 o e 3 AT FH i B e e A il g R
(AT T 2% , 47 2 ' B A7 5 0 13k 43 B BE IR =R T S = D T B R

[0262] 3 1 P DN 52 V5 o TR PP o — ] 260 P L T R o= LR 7 i AT 1 DU 5 7 v 2R BT 1
T 1) GCase B T4 I 7 V25 , RS AT A5 R PP U s A B G2 P FH pH. 4. I 50mMATAR IR « 1 76mM
K2HPO4FH0 . 01 %6 It 3~ 20 2H it o P92 1A oo~ ] 260 W 7 I8ty AR o=~ LR EF IBFA 1Y) s 2 R 5243 ) 8 A
LMo 3 L8 AH I IR JE A9 43 73 20 . 16 FH0 . AmM

[0263] St S B #> . W iE B Hrse 36 2 (HTAL) Hh ML A% A 28 ATl ad 5 e g
Zl) (FTS) 43 M 34T (1% 82 3 RS AR 0 346 o %58 21 FH FH T 82 A st 93 e R s QL2 A (TTP
Labtech) fEcho 550 (Labcyte) K& A4 . 75 LB PCRAXCFX384 (Bio-Rad
Laboratories) #4755t A & 10 # 4  AERRAL A A 10uLAT AR IR /K2HPO4 22 1
VR (GOmMMATER R , 150mM K2HPO4, pH 5. 0) 7E384FLPCRER H i AT I 5 25 o B 11 o 1 U0 o2 3R 5 A2 1
uM, M Sypro Orange (Invitrogen) H I E W & 25X K H i 5 Sypro Orange TR & I
Je T BIEAR b, FREA I S A A ) B 2R BEVE I 20 . 52 200uM . 28 f 62 B
£ ) ORI *MEIT”?ME‘UHO"C@J95"C FHEE B NL.5°C/ 5 %10@13%~7/’<%‘16
5 N B exce IFTSEEAT H s 75 A4k 25 AR B o 7 1 sofagomine BT IR AL A W AFAE T
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AT AR PRI, R IEF A G Cas e ¥ TuIB A X 2307 & ORI PR

[0264]  N3TOSZHMRE AL & WAL 3B NSTOSER A ZE 40 i R 3R H Coriell,GMO0372, ZEDMEM
¥R (Life Tech) (BFE1%v/v L-BAMEZ200mM (Life Tech) ,1%v/v pen strep (Life
Tech) , 10%FBS (Life Tech) 7£37°C F15%C02 N 4L FE, 3 FHO . 2uMAN 20MF) AN [F AL A oAb 72
AbFE IR G W A FHAS B 1 R0 ) B SR AR B R 3R, FE IS BRI iy 2 2R LR, R s
FI1%Triton X-1003AZ% MR ZLMAAN AL FBradfordik il & (Thermo) Ml & & (A Bk ¥ , /£
pH 5.5~ JMEGCaselif k.

[0265]  E2 19 BRENE o i 25 1 BT AE 20 % SDSHE it 2 i h T 100 CAE R 10738 ; 10 % Bis—
Tris#ee (Life Tech) T &K ;4 FHTrans—Blot Turbo PVDFiRA7 & (Bio—Rad) #H4T JE %
¥, 38 FHHChemidoc MP &4t (Bio—Rad) 43 #rENE .

[0266] %% ik

[0267] (1) Grabowski,G.A.Phenotype,diagnosis,and treatment of Gaucher’s
disease.Lancet 2008,372,1263-1271.

[0268]  (2) Bennett,L.L.;Mohan,D.Gaucher disease and its treatment
options.Ann.Pharmacother.2013,47,1182-1193.

[0269]  (3) Grabowski,G.A.;Zimran,A.;Ida,H.Gaucher disease types land 3:
Phenotypic characterization of large populations from the ICGG Gaucher
Registry.Am.J.Hematol.2015,90Suppl 1,S12-18.

[0270]  (4) Hruska,K.S.;LaMarca,M.E.;Scott,C.R.;Sidransky,E.Gaucher disease:
mutation and polymorphism spectrum in the glucocerebrosidase gene (GBA) .
Hum.Mutat.2008,29,567-583.

[0271]  (5) Sawkar,A.R.;Cheng,W.C.;Beutler,E.;Wong,C.H.;Balch,W.E.;Kelly,

J.W.Chemical chaperones increase the cellular activity of N370S beta-

glucosidase:a therapeutic strategy for Gaucher
disease.Proc.Natl.Acad.Sci.U.S.A.2002,99,15428-15433.

[0272]  (6) Tekoah,Y. ;Tzaban,S. ;Kizhner,T.;Hainrichson,M. ;Gantman,A. ;Golembo,
M.;Aviezer,D.;Shaaltiel,Y.Glycosylation and functionality of recombinant
beta-glucocerebrosidase from various production systems.Biosci.Rep.2013,33,
771-U272.

[0273]  (7) Aharon-Peretz,].;Rosenbaum,H. ;Gershoni-Baruch,R.Mutations in the
glucocerebrosidase gene and Parkinson’s disease in Ashkenazi
Jews.N.Engl.J.Med.2004,351,1972-1977.

[0274]  (8) Sidransky,E.;Nalls,M.A.;Aasly,]J.0.;Aharon-Peretz,]J.;Annesi,G. ;
Barbosa,E.R.;Bar-Shira,A. ;Berg,D.;Bras,]J.;Brice,A.;Chen,C.M.;Clark,L.N.;
Condroyer,C. ;De Marco,E.V.;Durr,A.;Eblan,M.J.;Fahn,S.;Farrer,M.J.;Fung,H.C.;
Gan-0r,Z.;Gasser,T.;Gershoni-Baruch,R.;Giladi,N.;Griffith,A.;Gurevich,T.;
Januario,C. ;Kropp,P.;Lang,A.E.;Lee—Chen,G.J. ;Lesage,S. ;Marder,K. ;Mata,I.F.;
Mirelman,A. ;Mitsui,J.;Mizuta,I.;Nicoletti,G.;0liveira,C.;0ttman,R.;0rr-
Urtreger,A. ;Pereira,L.V.;Quattrone,A. ;Rogaeva,E.;Rolfs,A.;Rosenbaum,H. ;
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Rozenberg,R. ;Samii,A. ;Samaddar,T. ;Schulte,C. ;Sharma,M. ;Singleton,A. ;Spitz,M. ;
Tan,E.K. ;Tayebi,N.;Toda,T.;Troiano,A.R.;Tsuji,S.;Wittstock,M. ;Wolfsberg,T.G.;
Wu,Y.R.;Zabetian,C.P.;Zhao,Y.;Ziegler,S.G.Multicenter analysis of
glucocerebrosidase mutations in Parkinson’s disease.N.Engl.J.Med.2009,361,
1651-1661.

[0275]  (9) Schapira,A.H.V.;0lanow,C.W. ;Greenamyre,J.T. ;Bezard,E.Slowing of
neurodegeneration in Parkinson’s disease and Huntington’s disease:future
therapeutic perspectives.lLancet 2014,384,545-555.

[0276] (10)Sidransky,E.:;Lopez,G.The link between the GBA gene and
parkinsonism.lLancet Neurol.2012,11,986-998.

(02771  (11)Lin,M.K.:;Farrer,M.J.Genetics and genomics of Parkinson’s
disease.Genome Med.2014,6,48.

[0278] (12)Mazzulli,J.R.;Xu,Y.H.;Sun,Y.;Knight,A.L.;;McLean,P.J.;Caldwell,
G.A.;Sidransky,E. ;Grabowski,G.A. ;Krainc,D.Gaucher disease glucocerebrosidase
and alpha-synuclein form a bidirectional pathogenic loop in
synucleinopathies.Cell 2011,146,37-52.

[0279]  (13)Sardi,S.P.;Clarke,]J.;Viel,C.:;Chan,M. ;Tamsett,T.]J.;Treleaven,C.M. ;
Bu,J.;Sweet,L.;Passini,M.A.;Dodge,J.C.;Yu,W.H.;Sidman,R.L. ;Cheng,S.H.;
Shihabuddin,L.S.Augmenting CNS glucocerebrosidase activity as a therapeutic
strategy for parkinsonism and other Gaucher-related
synucleinopathies.Proc.Natl.Acad.Sci.U.S.A.2013,110,3537-3542.

[0280] (14) Sybertz,E.;Krainc,D.Development of targeted therapies for
Parkinson’s disease and related synucleinopathies.]J.Lipid Res.2014,55,1996-
2003.

[0281]  (15)Wang,G.N.;Reinkensmeier,G.;Zhang,S.W. ;Zhou,J.;Zhang,L.R.;Zhang,
L.H.;Butters,T.D.;Ye,X.S.Rational design and synthesis of highly potent
pharmacological chaperones for treatment of N370S mutant Gaucher
disease.].Med.Chem.2009,52,3146-3149.

[0282]  (16) Trapero,A.;Gonzalez—Bulnes,P.;Butters,T.D.;Llebaria,A.Potent
aminocyclitol glucocerebrosidase inhibitors are subnanomolar pharmacological
chaperones for treating gaucher disease.].Med.Chem.2012,55,4479-4488.

[0283]  (17) Sawkar,A.R.;Schmitz,M.;Zimmer,K.P.;Reczek,D.;Edmunds,T.;Balch,
W.E.;Kelly,J.W.Chemical chaperones and permissive temperatures alter
localization of Gaucher disease associated glucocerebrosidase variants.ACS
Chem.Biol.2006,1,235-251.
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